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It is the policy of Holmes & Narver, Inc., (B&N), Energy Support Division,
that the achievement of quality is essential to success. HEN is dedicated to
provide high quality services to the Department of Energy (DOE). -

In order to assist DOE to meet future licensing requirements of the Nuclear
Regulatory Commission for a repository site, a Quality Assurance Program Plan
(QAPP) has been established in accordance with NNVSI/88-9 Revision 2 for all
Yucca Hountain Project (YHP) activities performed by H&N. To meet
responsibilities for achieving and ensuring quality, H&N has assigned a
Technical Project Officer (TPO) for the management and direction of the YMP.
The TPO has direct primary responsibility and accountability for the execution
and implementation of the YMP activities.

This QAPP has the full endorsement and support of management. To be
effective, this plan must be understood, accepted, and fully implemented by
each H&N employee holding responsibility for YMP activities.

Quality is to be achieved and maintained by those vho have been assigned

responsibility for performing vork.
"16. éA. %?Eﬂ

Deputy General Hanager
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J. PURPOSE

This section describes the basic organizational structure, functional
responsibilities, levels of authority, and lines of communication for
administering and implementing the Bolmes & Narver, Inc., Energy
Support Division (H&N/ESD), Yucca Kountain Project (YHP), Quality
Assurance Program Plan (QAPP). The responsibility for establishing and
executing the Quality Assurance (QA) Program shall be with BN,

SCOPE

A. The internal organizational structure of HEN/ESD and the external
interface organizations are covered in this section. Attachments A
and B detail the interface.

B. H&N/ESD is responsible to DOE/Yucca Hountain Project Office
(YHPO) for providing architecturel and engineering service to
support the Exploratory Shaft Facility (ESF) as assigned to them by
the YHP Vork Breakdown Structure (WBS) Dictionary.

C. Vhen e specific QA criterias is not applicable to E&N/ESD
activities, it shall be noted in this QAPP.

REQUIREMENTS
A. Senior level management project involvement and responsibilities:

1. The Deputy General Manager (DGM) sdministers and enforces the
HEN/ESD QA policy and ensures that appropriate quality
requirements are included in all departments and areas assigned
to the ESD. The DGM determines and establishes organizational
structures for all of ESD.

2. The Manager, Nevada Operations (MNO) vho reports to the Deputy
General Hanager, administers and enforces the H&N/ESD QA
policy, and ensures that appropriate quality requirements are
included in projects assigned to the Nevada Operations. -The
HNO determines and establishes organizational structures.

B. The YMP Technical Project Officer (TPO), vho reports to the
Manager, Nevada Operations, is responsible for directing -the
activities performed in support of the Project end ensuring that
these activities are performed in accordance vith this QAPP and
implementing procedures. The TPO is the prime interface with the
YHPO, participating organizations, and supporting contractors. The
Technical Project Office consists of Project Enginéering, Design,
Administration an& Budgets and Field Engineering.
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C.

1.

2.

3.

4.

Project engineering provides qualified engineers to manage the
criterie flov, set and monitor schedules, and to check and
approve draving and specifications to criteria establighed by
YHP. Project Engineering is responsible for coordinating the
internal and external interfaces to ensure the technical
requirements and schedules are achieved.

Design provides qualified personnel to accomplish the design
through &ll its phases. The group vwill be under the direction
of the Design Section Chief. Design vill produce dravings and
specifications that are are timely and accurate, meet the
criteria, and are appropriate to the project in form,
constructibility, and cost.

Administration and Budgets is responsible for budgetary control
and office administration including record processing.

Field Engineering is responsible for supporting the
construction effort vith inspection and engineering activities
in the field.

Quality Assurance

1.

2.

The Chief, Quality Assurance (CQA), having the appropriate
management and QA knovledge and expertise, is responsible to
ensure that an appropriate QA program is established and
executed effectively. The CQA’s organization will verify by

checking, auditing, surveilling and inspecting, that activities

affecting quality have been performed correctly. The QA
organization has sufficient authority, access to vork area and
organizational and freedom to identify quality problems; to
initiate, recommend, or provide solutions through designated
channels; to verify implementation of the solutions; and to
ensure that further processing, delivery, installation, or use
is controlled until proper disposition of & nonconformance,
deficiency, or unsatisfactory condition has occurred. This
includes the ability to stop unsatisfactory vork. The CQA has
direct access to responsible management including, if
necessary, the YMPO Project Quality Hanager, to resolve
quality problems. The CQA reports to a level of management at
vhich this required asuthority and organizational freedom is
provided, including sufficient independence from cost and
schedule.

Full-time, dedicated, experienced QA personnel will be assigned
by the CQA to the Project vith additional qualified QA
personnel made available to the project as necessary. The CQA
shall have responsibility for epprovel of the QAPP, changes
thereto, and interpretations thereof; and implementation
procedures and all changes thereto. The assigned personnel
shall have the responsibility and authority to verify the
adequacy and effectiveness of the QA plans, tequirements, and
QA program 1mp1ementation.

ESD-OA-
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Iv.

V.

3. The external interfaces with YMPO, the participating
organizations, And the Nevada Test Site (NTS) Support
Contractors, are as shown on Attachment A. Specific interface
requirements vill be identified as appropriate {n the other
sections of the QAPP. Direction is received from and responses
are given directly to DOE/YNPO.

4. Management, above and outside the QA organization, shall
regularly receive information as to the scope, status,
adequacy, compliance, etec., of the QA Program.

SUPPORT ACTIVITIES

H&N/ESD also supports the ESF effort from other B&N/ESD organizations
as required. The support activities vill be controlled by the
Technical Project Office. Project Engineering will authorize the vork
via a YHPO Vork Initistion issued directly to the manager/supervisor of
the appropriate support organization.

A. The Engineering Records Library provides for the microfilming and
storage of records for the entire YMP.

B. The Haterials Testing Laboratory (HMTL), a fully equipped testing

laboratory, provides metal, concrete, rock, and soil testing by
qualified personnel in support of the YMP.

C. The Nondestruétive Teéting Section (NDT) provides the NDT expertise
in support of the YMP.

D. Field Survey provides survey control and information, both above
and belov ground, in support of the YMP.

E. Communications Electronics provides consulting on the design of the
life support systems and other electronic systems and hardvare for
the YHP.

F. Communications Systems provides the expertise required to validate
and control computer programs, and assists in the procurement of
computer systems and hardvare support for the YMP.

G. Communications cable provides consulting on the design,
procurement, and inspection of the cable for the YHP.

ATTACEMENTS
A. YMP Organization Chart
B. H&N YHP Organization Chart
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I. PURPOSE

This section describes the basic Quality Assurance (QA) Program
administered end implemented by Holmes & Narver, Inc., Energy Support
Division (H&N/ESD) to provide appropriate controls of activities
affecting quality.

SCOPE

A.

B.

C.

D.

Holmes and Narver, Inc., is the ESF A-E responsible for the design
of the underground support systems and the above-ground facilities.
Additional responsibilities include field engineering and
inspection of facilities, Haterisl Test Laboratory support,
nondestructive examination services, field surveying services, and
nicrofilming end storage of records for the YMP.

This Quality Assurance Program Plan (QAPP), vhich complies vith
NNVWSI/88-9, is based on applying & graded QA system consistent with
the activities importance to safety, vaste isolation, and
Department of Energy (DOE) mission objectives. These grades or
levels have been established and defined as QA Levels I, II, and
III.

This QAPP applies to QA Level I and II activities.

B&N/ESD QA Manual (EN-10471-1115) applies to QA Level III
activities.

REQUIREMENTS

A.

The Chief, Quality Assurance (CQA), shall be responsible for
issuing end controlling the QAPP. The QAPP and revisions vwill be
revieved and approved by the CQA, TPO, Manager, Nevada Operations;
and Deputy General Manager. The QAPP and subsequent revisions must
be reviewved by the Yucca Mountain Project Office (YMPO) prior to
implementetion. The submittal of the QAPP to YMPO for reviev shall
be supported by a checklist, based on NNWSI/88-9 vhich identifies
vhere each requirement of NNVSI/88-9 is addressed. Comments
Tesulting from the QAPP reviev shall be resolved and the document
submitted to YHPO for approval.

The QA Program consists of this QAPP plus appropriate implementing
procedures required to provide and implement control over
activities affecting quality. The activities that affect quality
shall be accomplished under suitably controlled conditions.
Controlled conditions include the use of appropriate equipment,
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C.

D.

suitable environmental conditions for accomplishing the activity,
and assurance that all prerequisites for the given activity have
been satisfied. The program takes into account the need for
special controls, processes, test equipment, tools and skills to
attain the required quality, and the need for verification of
quality by inspection, test, peer review, or a combination thereof.
The program provides for indoctrination and, as necessary, training
of personnel performing activities that affect quality to ensure
that suitable proficiency is achieved and maintained.

Implementing procedures, developed by qualified personnel, are
revieved and approved by the TPO and CQA, to ensure they meet the
requirements of the QAPP, prior to their implementation.

Personnel Selection, Indoctrination, and Training Procedures

1. Procedures shall be developed vhich establish the requirements
for selection, indoctrination, and training of personnel
performing or verifying activities that affect quality.
Position descriptions shall establish minimum personnel
qualifications, including education and experience. Procedures
shall provide for appropriate indoctrination, training, or
both, prior to initiation of activities that affect quality.

In addition to the folloving requirements for indoctrination
and training, personnel performing activities that specifically
require certification by applicable codes and standards (e.g.,
lead auditors, inspectors, testers, nondestructive examiners,
etc.) shall be certified in accordance with the detailed
requirements specified elsevhere in this QAPP.

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

3. Prior to performing activities affecting quality, personnel
shall be indoctrinated as & minimum to the purpose, scope,
methods of implementation, and applicebility to the folloving
documents, (including changes thereto), as they relate to the
vork to be accomplished. Indoctrination may be accomplished by
the use of a mandatory reading list, group classroom
presentation, or other approved instruction methods.

8. QAPP

b. Implementin& ptocedutes (applicable to the individual’s
responsibilities.)

FOR'INFORMATION ONLY
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¢. Regulations
d. Project level documents

4. Prior to initially performing quality affecting activities
(i.e., vhere assignments are deemed unusual or different)
personnel training shall be conducted to gain the required
proficiency. The in-depth instruction shall include the
principles, techniques, and requirements of the activity. Such
in-depth instruction may be internal or external classroom
sessions, classroom sessions supplemented by hands-on
vorkshops, on-the-job training, other approved instructional
methods, or combinations thereof.

S. The proficiency of personnel vho perform activities affecting
quality shall be evaluated and documented at least annually.
Proficiency evaluations may be performed in conjunction with
periodic or day-to-day employee performance evaluations.
Proficiency evaluations shall be performed by managers or
supervisors vho have responsibility for the activities being
performed or verified.

6. Records of personnel qualification evaluations, indoctrination,
training, and proficiency evaluations shall be retained as
lifetime QA records. These records shall include, as a
ninimum, the following:

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

b. Records of indoctrination vhich include the objective and
. content of the indoctrination, date or dates of
indoctrination, and other applicable information.

¢. Records of training vhich include the objective(s) and
content of the training, name of the instructor, attendees,
dates of attendance, and result of proficiency evaluations
(vhere applicable), and other applicable information.

d. Record of proficiency evaluation shall include, as &
minimum, the name of the evaluated employee, the evaluator,
evaluation results, date of evaluation, and the activities
covered by the evaluation.

E. The Technical Project Office (TPO) shall be responsible to annuvally
conduct & management assessment for determining the effectiveness
of the system and management controls established to achieve and
assure quality; the adequacy of resources and personnel provided to
the QA program; and to verify that the QA program is being

"effectively implemented end that personnel are trained to the QA
requirements of the program. _Procedures shall be developed for

FOR 3“3:-* RMATION ONLY
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Iv.

v.

VI.

plenning, organizing, performing, and documenting the management
assessment conducted, including the analysis and reporting of the
results and the tracking of recommendations. Copies of all
management assessments are to be provided to the YMP Project
Manager and Project Quality Manager.

F. Readiness revievs of major scheduled/planned activities shall be
performed by management as deemed appropriate. The readiness
revievs shall be used in verifying that specific prerequisites, and
programmatic requirements have been identified prior to starting
major activities.

G. The hierarchy of QA criteria applicable to the YHP and H&N i{s shown
in Attachment A. Vith the exception of the Code of Federal
Regulations, wvhere deviations betveen the requirements of the
higher-tier documents referenced in this Attachment and NNWSI/88-9
exist, the requirements of NNWSI/88-9 shall prevail.

DOCUMENTATION

411 QA records required for implementing this section shall be

collected, stored, and maintained in accordance vith vritten procedures.

vhich conform to Section 17 of the QAPP.

ATTACHMENTS

Bierarchy of QA criteria.

REFERENCE

A. BEN/ESD Quality Assurance Manual (HN-10471-1115)

B. NKNWSI/88-9 Quality Assurance Plen
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DESIGN CONTROL 2 REV 1 1 9
I. PURPOSE
This section establishes the requirements for the control of design
activities.
II. SCOPE

A. This section applies to all design activities performed in support of
the project. The term design refers to specifications, dravings,
design criteria, and component performance requirements for the
natural and engineered components of the repository system.

B. Scientific investigations vill not be performed by Holmes & Narver,
Inc., Energy Support Division (H&N/ESD).

I1X. REQUIREMENTS
A. General

1. All design phases must be assigned a Quality Assurance (QA) Level
by & Participating Organization and be approved by the Yucca
Hountain Project Office (YHPO) prior to commencing of design
activities.

2. Personnel performing or verifying design activities shall be
indoctrinated, trained, and qualified as prescribed by Section 2
of the Quality Assurance Program Plan (QAPP). ,

3. All design activities shall be performed in accordance vith
instructions, procedures, or dravings developed in accordance
vith Section S of the QAPP.

B. Design Inputs

1. Applicable design input, such as criteria letters, design bases,
performance &nd.regulatory requirements, codes, standards,
manufacturer’s design data, and quality standards shall be
identified documented, and their selection revieved, approved,
and/or accepted by the responsible design organization and the
responsible QA organizetion. The purpose of the QA reviev is to
ensure that the documents are prepared, revieved, approved, or
accepted in accordance vith documented procedures and quality
assurance requirements. The design inputs shall be specified and
approved on a timely basis and to the level of deteil necessary
to permit the design activity to be carried out in a correct

FOF‘i NFORMATION ONLY
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2.

3.

1.

2.

1.

manner and to provide a consistent basis for making design
decisions, accomplishing design verification measures, and
eveluating design changes.

Changes to approved design input, including the reason for the
changes, shall be identified, documented, epproved, and/or
accepted, and controlled in the same manner as the original
document.

A partial list of design inputs is provided for consideration in
the Attachment.

C. Design Analysis

Design analyses shall be planned, controlled, and documented in
sufficient detail as to purpose, method, assumptions, design
input references, and units such that a technically qualified
person may reviev, understand, and verify the analysis vithout
recourse to the originator. Calculations shall be identifiable
by subject (including structure, system, or component)
originator, reviever, and date. ‘

Documentation of design analysis shall include the following:

a. A definition of the objective of the analysis.

. b. A definition of design input and their sources.

c. A listing of applicable references.
d. Results of lite;ature searches or other background data.

e. Identification of assumptions and indiceation of those vhich
require verification as the design proceeds.

f. Identification of any computer calculation, including
computer type, program name, revision, input, output,
evidence of program verification, and the bases of
application to the specific problen.

g. Signature and dates of reviev and approval by appropriate
personnel including QA personnel. The purpose of the QA
reviev is to ensure that the documentation is prepared,
revieved and epproved in accordance vith documented
procedures and quality assurance requirements.

D. 'Design Verification

Design control measures shall be applied in a timely manner to
verify the adequacy of design. The responsible design
organization shall identify and document the verification
method used, the results of the verificationf\jnd the verifier.

FOR INFORMATION ONL
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2.

3.

4,

. overall design.

Verification of the sdequacy of design shall be performed prior
to release for procurement, manufacture, construction, or release
to another organization for use in other design activities. In
those cases, vhere this timing cannot be met, the portion or
portions of design vhich have not been verified shall be
identified and controlled. In all cases, the verification shall
be completed prior to relying on the component, system, or
structure to perform its function.

The extent of the design verification required is a function of
the importance to safety of the item under consideration, the
complexity of the design, the degree of standardization, the
state of the art, and the similarity vith previously proven
designs. Vhere the design has been subjected to a verification
process in accordance vith this section, the verification process
need not be duplicated for identical designs. Standardized or
previously proven designs shall meet pertinent design inputs and
be verified for each application. Known problems affecting the
standardized or previously proven designs eand their effects on
other features shall be considered. The original design and
associsted verification measures shall be adequately documented
and referenced in the files of subsequent application of the
design.

Changes to previously verified designs shall require verification
including evaluation of the effects of those changes on the

Design verification shall be accomplished by any one or a
combination of the folloving: design revievs, alternate
calculations, qualification testing, or peer reviev.

a. Design revievs are detailed critical revievs to provide
assurance that the design is correct and satisfactory. As a
ninimum, the items below shall be considered during the
reviev and the results of such deliberations shall be
documented. :

(1) Vere the design inputs correctly selected?

(2) Are sssumptions necessary to perform the design activity
adequately described and reasonable? Where necessary,
are the assumptions identified for subsequent
reverification vhen the detailed design activities are
completed?

(3) Vas an appropriate design method used? k4

(4) Vere the design inputs correctly incorporated into the
design?

(5) 1Is the design output reasonable compared to design

ESD-OAY
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b.

C.

d.

(6) Are the necessary design input and verification
requirements for interfacing organizations specified in
the design documents or in supporting procedures or
instructions?

(7) Are computer programs used for analysis identified and
verified in accordance vith the methods specified in the
Paragraph B of this Section?

Alternate calculations are & form of analysis vhich may be
used to determine the adequacy of the original analyses. The
use of alternate calculations shall fnclude a reviev of the
appropriateness of assumptions, inputs, computer programs, or
other calculation methods used.

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

Peer reviev is an acceptable method of design verification
vhen the design is beyond state of the art and other methods
of design verification are not feasible.

Design verification shall be performed by eny competent,
certified individuval or individuvals, or certified group or groups
other than those vho performed the original design. The
verification may be performed by the originator’s supervisor
provided that:

8.

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

ESD-OA-2
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E.
‘ F.
N

G.
\_

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

¢. The rationale for satisfying the tvo requirements above is
documented and approved by management superior to the
supervisor. The QA manager shall also concur vith this
rationale.

Design Change Control

1. Changes to approved designs, including field changes, shall be
Justified and subjected to design control measures commensurate
vith those epplied to the original design.

2. Errors and deficiencies in approved design and design information
documents shall be documented, and action taken to ensure that
all errors and deficiencies are corrected. Vhere a significant
design change is necessary because of an incorrect design, the
design process and verification procedure shall be revieved and
modified as necessary.

Design Interface Control

1. Internal and external design interfaces shall be identified and
controlled and design efforts shall be coordinated among and
- within responsible design organizations. Interface controls
shall include the assignment of responsibility and the
esteblishment of procedures among and vithin responsible design
organizations for the reviev, approval, release, distribution,
and revision of documents involving design interfaces.

2. Design information transmitted across interfaces shall be
documented and controlled. The transmittal shall identify the
status of the information or document provided and, vhere
necessary, identify incomplete items which require further
evaluation, reviev and approval.

Design Output Documents, such as dravings and specifications, shall:

1. Relate to the design input by documentation in sufficient detail
to permit design verification.

2. Identify assemblies or components or both that are part of the
item being designed. Vhen such an assembly or component part is
a commerciasl grade item that, grior to its installation, is
modified or selected by special inspection or testing or both, to
requirements that are more restrictive than the Supplier’s .
published product description, the component part shall be
represented as different from the commercial grade item in a
manner traceable to a documented definitfon of the'difference.
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3.

Computer Softvare

1.

2.

3.

4.

L FORTNFORMATION. QMY

b. The computer softvere control procedures shalls

Shov evidence that the required reviev and approval cycle has
been achieved prior to release for procurement, construction, or
release to another organization for use in other design
activities. As a minimum, the reviev and approval cycle ghall
include the participation of technical and QA elements of both
the responsible design organization and the YHPO. The purpose of
the QA reviev is to ensure that the documents are prepared,
revieved, and approved in accordance vith documented procedures
and QA requirements.

Computer softvare shall be controlled at & level commensurate
vith the complexity of the softvare and its intended application.

Vhen commercial softvare is utilized, it is recognized that
source code is generally not available and controls are limited
to unique version identification and user related manuals. All
available documentation shall be obtained from the softvare
supplier and controlled.

Supplemental, detailed requirements for the development,
maintenance, and security of computer softwvare based on life
cycle model are contained in Appendix C to this QAPP.

Computer softwvare shall be controlled in accordance with vritten
procedures used in lieu of softvare QA plens as defined by

NNWSI/88-9. Procedures vill provide. the same functions as- - ---{-

softvare QA plans.

a. The computer softvare control procedures shall be revieved
and approved by the next higher program organizational level.

(1) Provide criteria for application requirements based on
the complexity and importance of the software.

(2) Indicate methods to be used to develop computer program
requirements, to translate those requirements into a
detailed design, and to implement that design in
executable code.

(3) Relate the types of documentation fo be prepared,
revieved, and maintained during softvare design, code
1mp1ementation, test, and use.

(4) Identify the methodology for establishing softvare
baselines and baseline updates (changes) and for tracking
changes throughout the life of the softwvare.

(5) Specify the process to be used for verification and/or
validation E the softvare.
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(6) Identify the procedure for reporting and documenting
softvare discrepancies, including sources, evaluating
impacts of discrepancies on previous calculations, and
determining appropriate corrective action.

5. Softvare shall be placed under configuration management as each
baseline element is approved. Softvare baseline elements shall
be uniquely identified to assure positive control of all
revisions; the identification of each code version shall be
directly related to the associated documentation.

6. Changes to softvare shall be systematically evaluated,
coordinated, and approved to assure that the impact of change is
carefully assessed prior to updating the baseline, required
action is documented, and the information concerning approved
changes is transmitted to all affected organizations. Changes to
computer softvare shall be subject to the same level of approval,
verification, and validation as the original softvare.

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

8. Testing of softvare, including nev or modified softwvare, shall be
. performed for those inputs and conditions necessary to exercise

the softvare over the range of applicability, identify boundary
conditions, and to provide a suitable benchmark or sample problenm
for installation. The goal of testing is to develop a set of
test cases that have highest probability of detecting the most
errors in order to identify under vhat conditions the softvare
does not perform properly.

9. Verification and validation of computer softvare shall be
performed prior to the use of such softvare to perform technical
calculations in support of site characterization, performance
assessment analysis, and the design, analysis, and operation of
repository structures, systems, and components. In those cases
vhere this requirement cannot be met, the portion or portions of
softvare vhich have not been verified and validated shall be
identified and controlled. In all cases, the verification and
validation of softvare shall be completed prior to relying on the
softvare to support the license application.

10. Verification and validation procedures shall essure that the
softvare adequately and correctly performs all intended functions
and that the softvare does not perform any unintended function
that either by itself or in combination with other functions can
degrade the entire systen.

FOR INFORMATION ONLY
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11. Existing softvare shall be qualified for use. This qualification
shall be based on the ability of the softvare to provide
acceptable results for specific applications and compliance vith
the requirements of this section. Softvare that has not been
developed in accordance vith this QA Plan may be qualified for
use provided the softvare is verified and validated, a softwvare
baseline established, and applicable documentation prepared to
support the softvare in accordance with the provisions of this
section.

12. MHMethods for determining the applicability of requirements and
managing interfaces involving the documentation, configuration
management, change, qualification, verification, and velidation
of softvare shall be described in the HEN software QA procedure.

13. Documentation of computer softvare shall include, as & minimum,
the folloving:

a. Softvare requirements specification,

b. Softwvare design and change d;cumenéat!on,

c. Description of mathematical models and numerical methods,
d. Softvare verification and validation documentation,

e. User documentation,

f. Code assessment and support,

g. Continuing documentation and code listings and,

h. Softwvare summary.

14. Softvare configuration management shall include, as a minimum,
the folloving:

a. The inclusion of a unique softvare identification, including
softvare version numbers vhere feasible, in the output.

b. Listings of the softvare.

¢. A brief chronology of the softvare versions, including
descriptions of the changes made betveen versions.

I. Peer Revievs

" 1. Peer revievs shall be conducted in eccordance vith a peer reviewv
process and plan, vhen applicable, to provide adequate confidence
in the wvork being revieved. Peer revievs shall be conducted in
accordance vith the requirements presented in Appendix D to this

FOR INFORMATION ONLY
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Iv.

VI.

2. A peer reviev shall be used vhen the adequacy of information
(e.g., data, interpretations, test results, design assumptions,
etc.) or the suitability of procedures and methods essential to
shoving that the repository system meets or exceeds its
performance requirements vith respect to safety and vaste
isolation cannot othervise be established through testing,
alternate calculations or reference to previously esteblished
standards end practices.

J. Technical Revievs
1. Technical reviewvs shall be conducted in accordance vith

procedures that contain specific criteria for the performance of
the technical reviev.

DESIGN DOCUMENTATION

Design documentation, including design inputs, analyses, computer
softvare, dravings, specifications, approved changes thereto, evidence of
design verification, peer revievs, and records confirming interface
control shall be collected, controlled, stored, and maintained as QA
records in accordance vith procedures vhich meet the requirements of
Section 17 of this QAPP.

V. ATTACEMENTS

Design inputs (2 pages).
REFERENCES

NUREG-0856, "Final Technical Position on Documentation of Computer Codes
for High-Level Vaste Management"

NUREG-1297, "Peer Reviev for High-Level Nuclear Vaste Repositories"
(February 1988)
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ATTACHMENT
DESIGN IRPUTS

GENERAL
Design inputs include many characteristics and functions of an item or system.
These inputs vary depending on the application; hovever, the folloving inputs
are a partial list that should be considered, depending on specific items or
systems under design:

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

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

3. Codes, standards, and regulatory requirements including the application
issue and/or agenda.

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

S. Loads such as seismic, vind, thermal, and dynamic.

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

7. Intefface requirements including definition of the functional and physicel
interface involving structures, systems, and components.

8. Haterial requirements including compatibility, electrical insulation,
proper protective coating, and corrosion resistance.

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

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

11. Bydraulic requirements such as pump net positive suction heads, allovable
pressure drops, and allovable fluid velocities.

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

13. Electrical requirements such as source of pover, voltage, racevay
. requirements electrical insulation, and motor requirements.

14. Layout and arrangement requirements.

FOR INFCRIMATION ONLY
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15. Operational requirements under various conditions such as site startup,
normal site operation, site emergency operation, special or infrequent
operation, system abnormal or emergency operation, site decontamination,
decommissioning, and dismantling.

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

17. Access and administrative control requirements for site security.

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

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

20. Test requirements including pre-operational and subsequent periodic
in-service tests and the conditions under vhich they vill be performed.

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

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

23. Transportability requirements such as size and shipping veight,
linitation, Interstate Commerce Commission regulations.

24. Fire protection or resistance requirements.
25. Bandling, storage, cleaning, and shipping requirements.

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

27. MHaterials, processes, parts, and equipment suitable for epplication.

28. Safety requirements for preventing injury to personnel including such
items as radiation safety, restricting the use of dangerous materiels,
escape provision from enclosures, and'grqpnding of electrical systenms.

29. Quality control and QA requirements.

30. Reliability requirements of structures, systems, and components including
their interactions vhich nay impair functions important to safety.

- FOR INFORMATION ONLY
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31. 1Interface requirements betveen site equipment and operation and
maintenance personnel.

32. Requirements for criticality control and accountability of nuclear
material.

FOR E‘xF RMATION ONLY
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I. PURPOSE
This section establishes the requirements to ensure that the necessary
requirements to assure adequate quality are suitably specified in
procurement documents.
II. SCOPE
This section applies to the procurement of items and service for the
project, including the support provided under NTS-SOP-5101, Hajor
Equipment and Supply Acquisition (MESA), and the Major Acquisition
Sequence for Subcontract (MASS) procedures for vhich Reynolds Electrical
& Engineering Co., Inc., has primary procurement responsibility.
ITII. REQUIREHENTS

A. Procurement shall be controlled through the use of the Federal
Acquisition Regulations (FAR) and Department of Energy Acquisition
Regulations (DEAR).

B. A statement of the scope of the work to be performed by the supplier
shall be in the procurement documents.

C. Technical requirements shall be specified in the procurement
documents. Where necessary, these requirements shall be specified by
reference to specific dravings, specifications, codes, standards,
regulations, procedures, or instructions, including revisions thereto
that describe the items or services to be furnished. The procurement
documents shall provide for identification of test, inspection, end
acceptance requirements of purchaser for monitoring and evaluating
the supplier’s performance.

D. Quality Assurance Requirements

1. Procurement documents shall require that suppliers and subtier
contractors have a documented QA program that is commensurate
vith and implements the pertinent provisions of this Quality
Assurance Program Plan (QAPP) as required for the specific QA
Level specified. The extent of the program required shall depend
upon the type and use of the item or service being processed.

2. Vhen developing QA requirements for tests and other equipment,
consideration should be given to vhether proper performance of
that equipment can be determined during or after its use.

FOR INFORMATION ONLY
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3. An overviev of suppliers QA activities shall be accomplished.
The overviev i1s to include the folloving as appropriate:

a. Reviev and approval of QAPPs and documents for QA Level I
purchases.

b. Surveillance of activities effecting quality.
c¢. Audits of the QA Program.

4. Reviev of supplier QA program documentation shall be recorded
on checklists (or equivalent) that specify criterias for
acceptance and resulting compliance or noncompliance
dispositions. Supplier QA programs found to inadequately
define QA requirements, as judged by the QA representative,
shall be corrected prior to initiation of activities gpecified
in the Purchase Order or Contract.

E. The procurement documents shall provide for sccess to the suppliers
facilities and records by the purchaser, YMFO, or their authorized
representative. For QA Level I procurements, this requirement also
applies to the suppliers subcontractor(s).

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

G. The procurement documents shall prescribe the purchaser’s
requirements for reporting and approving disposition of
nonconformances.

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

I. Procurement Document Reviev

‘1. Procurement documents and changes thereto shall be revieved to
ensure that documents transmitted to the prospective supplier or
suppliers include appropriate provisions to assure that items or
services vill meet the specified requirements. The reviev shall
be completed and documented prior to contract avard. Procurement

doc?lbrﬁevi m% bf pﬁf]med bg_ gersonnel vho have access
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to pertinent information and vho have sdequate understanding of
the requirements and intent of the procurement documents. The
reviev shall include, as a minimum, the cognizant technical
organization end QA organization. The reviev by the QA
organization shall ensure that the follovwing requirements are met:

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

b. There are adequate acceptance and rejection criteria.

c. Procurement documents have been prepared, reviewved, and
approved in accordance vith this section.

2. Procurement document changes shall be subject to the same degree
of control as utilized in the preparation of the original
documents. Changes that are made as a result of the bid
evaluation or precontract negotiations shall be incorporated into
the procurement documents prior to contract avard. Reviev of
changes shall include the followving considerations:

a. Appropriate content shall be included in procurement
documents as required in Paragraphs B through B of this
section,

b. Additional or modified design or site investigation
criteria, if applicsble, shall be determined and identified
in revised requirements, and .

c. Analysis of exceptions or changes requested or specified by
the supplier and a determination of any effects such
changes may have on the original intent of the technical
and quality requirements presented in procurement_documents
for the time or service to be furnished.

J. Quality Level I purchase documents and changes thereto vhich identify
the vendor, describe the scope of vork, and detail vhen vork is to
start, shall be provided to the SAIC/T&MSS Project QA Department, QA
Verification Division Manager.

IV. Procurement documents generated as a result of this section and
designated as QA records shall be processed in accordance with Section 17
of this QAPP.

v. REFERENCES

A. Federal Acquisition Regulation (FAR)

B. Department of Enefgy Acquisition Regulations (DEAR)

C. NTS-S0P-5101, H§jof Equipment and Supply Acquisition Procedure (HESA)

D. Hajor Acquisition Sequence for Subcontract Procedure (HASS)
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SUBJECT: INSTRUCTIONS, PROCEDURES,
PLANS, AND DRAVINGS 1 REV O 1 1
I. PURPOSE
This section establishes the requirements for preparing instructions,
procedures, and dravings.
II. SCOPE
This section applies to all activities affecting quality.
III. REQUIREMENTS

A. Activities affecting quality shall be prescribed by and performed in
accordance vith vritten instructions, procedures, plans, or dravings,
as appropriate to the activity.

B. Instructions, plans, procedures, etc., shalls:

1. Include or reference appropriate quantitative or qualitative
acceptance criteria for determining that prescribed activities
have been satisfactorily accomplished.

2. Identify the Quality Assurance (QA) records that must be
generated.

C. An independent reviev of all instructions, procedures, plens, and
dravings shall be made to assure technical adequacy and inclusion of
appropriate quality requirements.

D. Instructions, plans, procedures, and dravings shall be controlled in
accordance vith Section 6 of the Quality Assurance Program Plan.
Controlled distribution of all implementing procedures, plans, and
instructions for Level I and II activities shall be made to the Yucca
Mountain Project Office Project Quality Hanager and the SAIC/T&MSS
Project Quality Assurance Department Manager.

V. DOCUMENTATION

All records QA required for implementing this section éhall be collected,
stored, and maintained in accordance with vritten procedures or
instructions vhich conform to Section 17 of the QA Program Plan.

FOR INFGRMATION ONLY
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DOCUMENT CONTROL b REV O 1 2
I. PURPOSE

This section establishes the requirements to ensure that only correct
documents are used.

SCOPE

This section applies to the preparation, reviewv, approval, and issuance
of instructions, procedures, plans, and dravings, including changes there
to, that contain or specify quality requirements, or prescribe activities
affecting quality.

REQUIREMENTS

A. The document control system shall be prescribed by vritten procedures
appropriately revieved and concurred vith by Quality Assurance. The
procedure shall provide for implementation of the folloving:

1.
2.

Identification of documents to be controlled.

Identification of assignment of responsibility for preparing, re-
vieving, approving, and issuing documents.

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

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

A method for ensuring that the correct and spplicable documents
are available at the location vhere they are to be used.

A master 1list or equivalent to identify the correct and updated
revisions of documents.

Coordination of interface documents.

B. Document Changes

1.

N

Changes to documents, other than minor, shall be revieved and -
approved by the same organization that performed the original
reviev and approval, unless othervise specified by appropriate
levels of management. The revieving organization shall have
access to pertinent data information upon vhich to base thejr
approval. , - o
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2. Hinor changes, such as inconsequentisl editorial corrections,
shall not require that the revised documents receive the same
reviev and approval as the original document. Procedures shall
delineate the type of changes that do not require such reviev and
approval, and the individuals wvho can authorize such a decision.

~C. Distribution

1. The document control system shall ensure that documents requiring
verification are not released prior to verification or, if they
must be released before verification, they are uniquely
identified and controlled in accordance vith requirements
presented in Paragraph III.A.1 through 7 of this section.

2. The master 1list or equivalent used to identify the correct
current and updated revision of documents shall be distributed to
all individuals vho received controlled distribution of the
documents. Copies shall be provided to the Yucca Mountain
Project Office (YMPO) Project Quality Hanager (PQM), and the
SAIC/TEMSS Project Quality Assurance Department Manager.

IV. DOCUMENTATION

QA records generated in support of this section shall be processed in
accordance vith Section 17 of this QAPP.
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SUBJECT:

CONTROL OF PURCHASED
HATERIALS, EQUIPMENT, AND SERVICES 2 REV 1 1 7

REVISION NO. | SUPERSEDES | PAGE OF

I.

II1.

III.

PURPOSE

This section established the requirements for controlling purchased
material, equipment, and services to ensure conformance to the
procurement documents.

SCOPE

A.

C.

This section epplies to all procurement activities provided in
support of this project.

Direct service contracts let by H&N/ESD for this project shall be in
accordance vith this section.

Procurement of equipment and subcontracts is the responsibility of
Reynolds Electrical & Engineering Co., Inc. (REECo). BEN/ESD
supports REECo in equipment and subcontract procurement activities as
prescribed by the DOE/NV approved "Hajor Equipment and Supply
Acquisition (MESA)" end "Major Acquisition Reference for Subcontracts
(HMASS)" procedures. These support activities shall be in sccordance
vith this section.

REQUIREMENTS

A.

Procurement Planning

1. Procurement activities shall be planned end documented to ensure
a systematic approach to the procurement process. Planning shall
be accomplished as early es practicable and no later than at the
start of those activities vhich are to be controlled.
Procurement methods and organizational responsibilities shall be
defined in procedures. Planning shall determine vhat is to be
accomplished, vho is to asccomplish it, hov it is to be
accomplished, and vhen it is to be accomplished. Appropriate QA
participation shall be provided for evaluation and selection of
suppliers, verification of suppliers activities, and receiving
inspection.

2. Procedures shall provide for the integration of the folloving:

a. Procurement document preparation, reviev, and change
control,

b. Selection of procurement sources,

c. Purchaser control of supplier performance.

€SD-0A-20
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d. Verification (surveillance, inspection or auvdit) activities '
by purchaser, including notification of hold and vitness
points,

e. Control of nonconformances,

f. Corrective action,

g. Acceptance of items or services and,

h. QA records.

B. Supplier Selection

1. Supplier selection evaluation is based on the capability to
provide items or services in accordance vith the requirements of
the procurement documents prior to avard of contract.

2. Heasures for evaluation and selection of procurement sources and
the results thereof shall be documented and shall include one or
more of the following:

‘a. Evaluation of the supplier history of providing an identical
or similar product vhich performs satisfactorily in actual
use.

b. Supplier’s current capability and quality records supported
by documented qualitative and quantitative information vhich
can be objectively evaluated.

c. Supplier’s technical and quality capability as determined by
8 direct evaluation of their facilities and personnel, and
the implementation of their QA progranm.

C. Bid Evaluation

1. Bids shall be evaluated to determine conformance to the
procurement documents. This evaluation shall be performed by
designated individuals or organizations for the folloving
subjects, as applicable to the type of procurements
a. Technical Considerations,

b. QA Requirements,

¢c. Supplier Personnel, '

d. shppliet Production Capabilities,

e. Supplier Past Performance,

f. Alternates and, '

o FOR INFORMATION ON
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2.

1,

2.

3.

&,

Prior to the avard of the contract, unacceptable quality or
technical condition resulting from the bid evaluation shall be
resolved.

D. Supplier Performance Evaluation

The purchaser shall establish measures to interface wvith the
supplier(s). These measures shall include:

a. Documentation of the understanding betveen the supplier and
purchaser of the provisions and specifications of the
procurement documents.

" b. Requiring the supplier to identify planning techniques and

processes to be used in fulfilling procurement document
requirements.

c. Revieving supplier documents and establishing an exchange of
information on documentation vhich are generated or processed
during activities fulfilling procurement document
requirements.

d. Identifying and processing necessary change information.

e. Establishing the extent of source surveillance and
inspection.

f. Establishing methods of document information exchange betveen
purchaser and supplier.

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

Activities that verify conformance of procurement documents such
as source surveillances and inspections, audits, receiving
inspections, nonconformances, dispositions, vaivers, and
corrective actions shall be documented and considered QA records,
and controlled in accordance wvith Section 17 of this QAPP. This
documentation shall be evaluated to determine the supplier QA
program effectiveness.

Vhen a participating organization or another NTS support
contractor is utilized to provide activities for vhich H&N/ESD {is
responsible, YHPQ shall be requested to conduct a surveillance of
that organization to determine that the item or activity is being
produced or performed in accordance vith our requirements.

FOR INFORA
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E.

F.

G.

Control of Changes in Items or Services: Measures to control changes
in procurement documents shall be established, implemented, and
documented, as prescribed by Section & of this QAFP.

Control of Supplier-Generated Documents: Supplier generated
documents shall be controlled and approved in accordance vith
documented procedures. Submittal of these documents shall be in
accordance vith the procurement document. These measures shall
provide for the scquisition, processing, and recorded evaluation of
technical, inspection, and test data against acceptance criteria.

Acceptance of Item or Service

1. HMethods shall be established for accepting an item or service
being furnished by the supplier. Prior to offering the item or
service for acceptance, the supplier shall verify that the item
or service complies wvith the procurement requirements. Vhere -
required by code, regulation, or contract requirement,
documentary evidence that items conform to procurement documents
shall be available at the site prior to installation or use.
This documentary evidence shall be sufficient to identify the
specific requirements, such es codes, standards, or
specifications that are to be met by the purchased material and
equipment.

2. Hethods used to accept an item or related service from a supplier
shall be a supplier certificate of conformance, source
verification, receiving inspection, or post-installation test at
the facility site, or a combination thereof. Requirements
applicable to these methods of acceptance include:

a. Certificate of Conformance: Vhen a certificate of
conformance is used, the folloving minimum criteria shall be
. mets

(1) The certificate shall identify the purchased material or
equipment such as by the purchaser order number.

(2) The certificate shall identify the specific procurement
requirements met by the purchased material or equipment,
such as codes, standards, or other specifications. The
procurement requirement shall include approved changes,
vaivers, and deviations.

(3) The certificate shall include unresolved procurement
requirements, and an explanation and means for resolving
the nonconformance.

(4) The certificate shall be attested to by a person vho is
responsible for this QA function end vhose function and
position are described in the supplier’s QA progranm.
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3.

C.

(5) The certification system, including the procedures to be
folloved in filling out a certificate and the
adninistrative procedures for the reviev and approval of
the certificates shall be described in the supplier’s QA
Program.

(6) Independent inspection or testing of the item shall be
made to verify the validity of the certificate and the
effectiveness of the certification system by scheduled
inspections or audits at intervals commensurate with
past quality performance.

Source Verification: Vhen source verification is used, it
shall be performed at intervals consistent vith the
importance and complexity of the item or service. It shall
be implemented to monitor, witness, or observe activities.
Source verification shall be implemented in accordance with
plans to perform inspection, examinations, or tests at
predetermined points identified to the supplier. Upon
purchaser acceptance of source verification, documented
evidence of acceptance shall be furnished to the receiving
destination of the item, to the purchaser, and to the
supplier.

Receiving Inspection: Vhen receiving inspection is used,
purchased items shall be inspected as necessary to verify
conformance to specified requirements, teking into account
source verification and audit documentation and the
demonstrated quality of the supplier. Inspection records
shall identify objective evidence used for acceptance, such
features as proper configuration; identification;
dimensional, physical, and other characteristics; freedom
from shipping damage; cleanliness; and documentation reviewvs.
Receiving inspection shall be coordinated with reviev of
supplier documentation vhen procurement documents require
such documentation to be furnished prior to receiving
inspection.

Post-installation Testing: Vhen post-installation testing is
used, post-installation test requirements and acceptance
documentation shall be established mutuslly by both the
purchaser and supplier.

Acceptance of Services Only: In certain cases involving
procurement of services only, such as engineering and consulting,
acceptance can be by any or all of the folloving methods:

a.
b.

C.

_FOR INF

Technical verification of data produced.
Surveillance and/or auditing of the activity.

Reviev of oﬁjective evidence for conformance to'the
procurement document requirements. .
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I.

Control of Supplier Nonconformances: Purchaser and supplier shall
establish and document methods for disposition of items and services
that do not meet procurement document requirements, including
provisions for evaluating nonconforming conditions. These methods
shall provide for the followving:

1.

2.

3.

4.
3.

Submittel of nonconformance notice to the purchaser as directed
by the purchase order. These submittals shall {nclude supplier
recommended disposition (e.g., use as-is or repair) and technical
jJustification.

Notices of nonconformances vhich consist of one or more of the
folloving shall be submitted to the purchaser for approval of
recommended disposition:

a. Technical or material requirements violated.

b. Violation of requirement in suppliers documents vhich have
been approved by the purchaser.

c. Nonconformance that cannot be corrected by continuation of
the original manufacturing process or by revork.

d. Items that do not conform to the original requirement even
though the item can be restored to a condition such that the
capability of the item to function is unimpaired.

Purchaser disposition of supplier recommendation shall be in
accordance vith documented procedures.

Verification of the disposition action.

Kaintenance of records of supplier nonconformances.

cdmmercial-Gtade Items

1.

2.

Vhere commercial-grade items are used as en integral part of the
design facility, they shall be identified in an approved design
or design output document.

Vhen the design specifies commercial-grade ftems, the followving
requirements are an acceptable alternative to this section’s
other requirements, except as noted:

a. Alternate commercial-grade item may be applied if the
appropriate organization provides verification that the item
vill perform the intended function and vill meet the design
requirements applicable to both the replaced item and its
application.

b. Commercial-grade items shall be identified in the purchase
order by the manufacturer’s published ptoduct description
(e.g., the cata og number).
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3. Upon receipt of & commercial-grade item, the Purchaser, shall
determine that:

a. Damage vas not sustained during shipment.
b. The item received vas the item ordered.

c¢. Inspection and/or testing is accomplished in accordance wvith
vritten procedure to ensure conformance vith the
manufacturer’s published requirements. Acceptance of HLTE
may be accomplished via the calibreation program in accordance
vith the requirements of Section 12 of this QAPP.

d. Documentation for the itemAwas received and is acceptable.

IV. DOCUMENTATION

A. Al]l QA records required for implementation of this section shall be
collected, stored, and maintained in accordance with vritten
procedures or guidelines vhich conform to the H&N QA Program, Section
17 of this QAPP.

B. Records, as & minimum, shall be maintained for all source and bid
evaluations, source and receipt inspections, nonconformance reports,
and any supplier certificates.

Sy
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I. PURPOSE
This section establishes requirements for the identification and control
of samples and data to ensure that only the correct and acceptable
samples and data are utilized.
IXI. SCOPE
A. This section applies to activities that process samples or produce
data to be utilized by others.
B. Identification and control of items is not applicable.
III. REQUIREMENTS

A. _Control and Identification of Samples

1. Procedures shall be developed and implemented to ensure that
samples are identified and controlled in & manner consistent vith
their intended use. Such procedures shall define the
responsibilities (including interface betveen organizations) for
collection, identification, handling, storage, transportation,
and generation of records.

2. Identification

a. Identification shall be maintained from receipt to
installation. The identification shall be verified prior to
installation or use. Physical identification shall be used
to the maximum extent possible. Vhere physical
identification cannot be placed on the sample, appropriate
alternative identiffcation methods shall be describe and
used. All identification methods shall provide methods
vhereby identification of samples can be traced to the
appropriate documentation such as dravings, specifications,
drilling logs, test records, inspection documents, and
nonconformance reports. i

b. Samples shall be jdentified by placing the identification
directly on the sample, on their container, or on records
traceable thereto. If it is impractical to place the
jdentification on the sample, methods shall be described and
implemented to ensure that samples are mixed with like
samples and that the correct identification of samples is
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3.

4.

S.

6.

Procedures shall ensure that sample collection methods,
techniques, and related equipment produce the intended sample.

Storage and handling methodology shall be developed and
implemented to ensure that samples are maintained in
predetermined physical conditions commensurate vith their
intended purpose. Samples intended for long-term storage, as
defined by the responsible organization depending on sensitivity
of the sample to storage conditions, shall receive appropriate
treatment to ensure that they do not degrade during storage.
Measures shall be taken to maintein sample identification while
in storage. These measures shall be consistent vith the planned
duration and conditions of storage and shall describe actions to
be teken vhere samples may have a maximum life expectancy vhile
in storage. Physical segregation of samples to preclude mixing
wvith like samples shall be used to the maximum degree practical.

Transportation methods shall prescribe appropriate containers,
handling and any other environmental or safety considerations
for the sample(s). Vhere multiple organizations are involved,
appropriate procedures shall define responsibilities and
documentation methods to be used.

Vhere samples are controlled by more than one organization, the
organizational responsibilities shall be developed and
inplemented including assurance that sample identification is
verified and maintained vhen handled, transported, or transferred
from one organization’s responsibility to another.

B. Identification and Control of Data.

1.

Procedures shall be developed and implemented to describe
organizational responsibilities and to ensure that data is
appropriately identified prior to issue.

a. The data shall include reference to origin (task, test,
experiment, report, publication, etc.) and indication of
quality level assigned to the activity that produced the
data.

b. Vhere data are the results of the efforts of more than one
organization, the data shall be annotated to shov vhat
organization produced vhat portion of the data.

IV. DOCUMENTATION

QA records generated shall be processed in accordance vith Section 17 of
the QAPP.

+
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I. PURPOSE
This section establishes the requirements to ensure that processes that
affect quality of items or services are controlled.
I1. SCOPE

A.

B.

C.

D.

E.

F.

This section applies to all processes that affect quality.
III. REQUIREMENTS

All processes shall be controlled by instructions, procedures,
dravings, checklists, travelers, or other appropriate means wvhich
shall ensure that process parameters, including acceptance criteria,
are identified and controlled, and that special environmental
conditions are maintained.

Personnel implementing these processes shall be appropriately
indoctrinated and trained as required by Section 2 of this Quality
Assurance Program Plan (QAPP).

Special process procedures and personnel shall be qualified and/or
certified in accordance vith applicable codes, standards, and
specifications, such as SNT-TC-14 and AVS D.1.1, as appropriate. The
qualification process shall utilize the actual vorking procedure
vhere possible.

A1l process procedures, instructions, etec., shall be prepared in
accordance vith Section 5 of this QAPP.

Special process equipment.shall be checked out, qualified, and
certified in accordance with specified requirements. These
requirements shall implement the requirements of applicable codes,
standards, and specifications.

Nondestructive examination personnel shall be qualified and certified
in accordance vith SNT-TC-1A, dated June 1980, as supplemented below:

1. Special physical characteristics needed in the performance of
each activity, including the need for initial and subsequent
physical examinations, shall be identified.

2. The certificate of qualification shall include the following:

a. Employer’s name,
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Iv.

b. Identification of person being certified,

c. Activities certified to perform,

d. Basis used for certification that includes such factors as:
(1) Education, experience, and training (vhen necessary),
(2) Test results (vhere applicable),
(3) Results of capability demonstration,

e. Level of certification,

£. Results of periodic evaluation,

g. Results of physical examinations (vhen required),

h. Signature of designated representative vho is responsible for
such certification and,

i. Dates of certification and certification expitation.

DOCUMENTATION

QA Records for the currently qualified personnel, proceaures, and
equipment of each special process shall be maintained and processed in
accordance vith Section 17 of this QAPP.
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I. PURPOSE
This section establishes the requirements for the control of inspection
activities.
II. SCOPE
This section applies to inspection activities vhich verify conformance
and/or acceptance of an item or activity to specified requirements.
III. REQUIREMENTS

A. Inspection activities for the purpose of acceptance shall be planned

and documented, and performed in accordance vith inspection

procedures, instructions, or checklists vhich shall provide for the

folloving:

1. Identification of characteristics and activities to be inspected.

2. A description of the method of inspection.

3. 1Identification of the individuals or groups responsible for
performing the inspection operation

4. Acceptance and rejection criteria.

5. .Identification of required procedures, dravings, and

-  specifications and revisions.

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

7. Specifying necessary measuring and test equipment including

accuracy requirements.

B. Inspection personnel shall:

1.
2.

3.

Be qualified and certified in accordance vith Appendix A.

Be independent from the supervision resp6nsiﬁie for the activity

inspected.

Bave sufficient authority, access to vork area, and

organizational freedom to identify problems; initiate, recommend

or provide solutiony to quality problems through designated -
channels; verify im

ESD-OA-20
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further processing, delivery, installation or use is controlled
until proper disposition of a nonconformance, deficiency or
unsatisfactory condition has occurred.

C. HMandatory inspection end/or vitness hold points, and criteria for
determining hov inspections are to be performed, shall be established
and identified in appropriate documents that control the activity.
Vork shall not proceed beyond the hold points vithout written consent
from the orgenization establishing the hold points.

D. In-process type inspections or monitoring, including indirect control
by wonitoring of process methods, equipment, and personnel shall be
performed for vork activities, vhere and vhen necessary, to ensure
features or processes that cannot be verified during final
inspection. Vhere & combination of inspection and process monitoring
is used, 1t shall be performed in & systematic manner to ensure that
specified requirements for control of the process and quality of the
item are being achieved through the duration of the process.

E. Vhere sampling techniques are utilized to verify acceptability, the
sampling shall be based on recognized sampling plans.

F. Modifications, repairs, or replacements of items performed subsequent
to £inal inspection requires reinspection or retest, as appropriate,
for acceptability.

G. Final inspection shall include a reviev of records, for accuracy and
completeness, including the results and resolution of
nonconformances, modifications, repairs, and replacements identified
by previous inspections, to verify the acceptability of the item for
conformance to specified requirements. Item acceptance shall be
documented and approved by authorized personnel.

IV. DOCUMENTATION
A. Records of inspections shall include the following:
1. Item or activity,
2. Date of the inspection,
3. Name of the individual performing the inspection,
4, Names of personnel contacted during inspection,
S. Descriptidn of the type of observation (method of inspection),

6. Imnspection ctiteria‘including'faentification of draving,
specification, and applicable revision,

7. Equipment used during the inspection,

8. gvidence'gs to the acceptability of the results,
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9. Acceptance statement and,

10. References to information on action taken in connection vwith

conditions adverse to quality, nonconformances, and/or actions
taken to resolve any discrepancies.

B. Inspection records and personnel qualification records including

ectual examination results and certifications shall be processed in
accordance vith Section 17 of this QAPP.
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TEST CONTROL 2 Rev ! 1 2
I. PURPOSE
This section establishes the requirements for the control of tests
required to verify conformance of items or systems to specified
requirements and to demonstrate that items will perform satisfactorily in
service.
II. SCOPE
This section applies to prototype, qualification, production, proof,
construction, pre-operational, and operational tests performed in support
of the project.
III. REQUIREMENTS
A. Test requirements end acceptance or rejection criteria, including

required levels of precision and eaccuracy, shall be based upon the
requirements specified in the applicable design or pertinent
technical documents provided or approved by the organization
responsible for the design, unless othervise designated.

Test Procedures

1.

2.

Tests shall be conducted in accordance vith vritten procedures,
instructions, or dravings vhich identify the characteristics to
be tested and test methods. Standard test methods such as those
prescribed by the American Society for Testing and Haterials
(ASTHM) and the American Petroleum Institute (API), are acceptable
alternates. These documents shall include adequate insttuctions
to ensure the required quality of wvork.

Test procedures or instructions shall include or reference the
folloving, as appropriate:

a. Test objectives and provisions for ensuring prerequisites
are met,

b. Criteria for determining vhen and how the'test is to be
performed,

C. Completenesé of item to be tested,

d. Condition;of'test equipment and {tem to be tested,

" FORINFORMATION ON .
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£.

g
h.

i.

i
k.

Special equipment and instrumentation required,
Personnel requirements,

Potential source of uncertainty or error that must be
monitored and controlled,

Handatory hold points,
Provisions for data acquisition and storage, and

Methods of documenting test data and results,

3. Test procedures or plans shall be revieved in accordance with the
design verification requirements specified in Section 3 of this
Quality Assurance Program Plan (QAPP).

C. Testing personnel shall be appropriately trained, qualified, and
certified prescribed by Appendix A.

D. Test Results

1. Test results shall be documented and the results evaluated by a
responsible authority to ensure that the test requirements have
been satisfied.

2. Test records shall identify the following:

b.

h.

Item testéd,

Test procedure used,

Date of test,

Tester and/or data recorder,
Observations,

Test results and the acceptability or unacceptebility of the
test results,

Person evaluating test results and,

Action taken with devistions noted.

IV. DOCUMENTATION

QA records shall be processed in accordance wvith Section 17 of this QAPF.
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SUBJECT: CONTROL OF HEASURING AND '
TEST EQUIPHENT 2 REV 1 1 2
I. PURPOSE
This section éstahlishes the requirements for the control and use of
Measuring and Test Equipment (MS&TE).
II. SCOPE

A. This section applies to all MSTE used to either control or acquire
data to verify conformance to specified requirements, or to establish
characteristics or values not previously known.

B. Calibration and control measures specified herein are not required
for rulers, tapes, levels, and other such devices, if the normal
commercial devices provide adequate accuracy. '

C. It shall be the responsibility of the organization maintaining
possession and utilizing the M&TE to ensure compliance with
requirements presented vithin this section.

III. REQUIREMENTS

A. Selection of ME&TE shall be controlled to ensure that the equipment is
of proper type, range, and accuracy necessary to accomplish the
function of determining conformance to speciffed tolerance
requirements. The type, range, and accuracy requirements for the
measuring device shall be specified in test and inspection
procedures.

B, Identification
1. M&TE shall be uniquely identified. This identification shall be

recorded on test reports, travelers, logs, etc., to provide
traceability to the device used to take the measurement along
vith the measurement taken.

2. Each piece of H&TE requiring calibration shall be identified with
the due date of the next calibration end provide traceability to
calibration data.

3. HLTE not in calibration shall ‘be appropristely tagged and/or
segregated to prevent inadvertent use. .

C. Calibration

1. MLTE shall be calibtated against certified equ!pment having
knovn valid relationshils to the‘National Institute of \/
. N . i

- el
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v.

3.

4.
S.

Stendards and Technology (NIST) or other nationally recognized

standards and shall be calibrated, adjusted, and maintained at
prescribed intervals. If no nationally recognized standards
exist, the basis for calibration shall be documented.
Calibrating standards shall have equal or greater accuracy than
equipment being calibrated. Calibrating standards with the
same accuracy may be used {f it can be shown to be adequate for
the requirements and the basis of acceptance {s documented and
authorized by responsible management. The management
authorized to perform this function shall be identified.

The method and frequency of calibration shall be defined, based
upon the type of equipment, stability characteristics, required
accuracy, precision, intended use, degree of usage,
recommendations of the manufacturer, and other conditions that
affect measurement control.

Equipment found to be continually out of calibration shall be
repaired or replaced.

Equipment shall be calibrated vhenever its accuracy is suspect.

Vhen MATE §s found to be out of calibration; an evaluation
shall be made and documented of the validity of previous
results obtained and the acceptability of the items previously
inspected, tested or data gathered since the last calibration.

D. M&TE shall be handled and stored in a manner vhich wvill maintain
equipment accuracy.

E. Calibration records shall identify the calibration procedure and
revision utilized to perform the calibration.

Documentation

QA records generated in support of the section shall be collected,
stored, and processed in accordance vith Section 17 of this QAPP.
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SHIPPING ' 1 REV 0 1 1

I.

11.

III.

Iv.

PURPOSE

This section establishes the requirements to control the packaging,
handling, storing, shipping, and cleaning of material and equipment to
prevent damage, loss, or deterioration.

SCOPE

This section applies to documents that specify requirements for the
handling, storage or shipping of materials or equipment that require
special provisions to prevent damage, loss or deterioration.

REQUIREMENTS

A. Handling, storage, and shipping of items shall be conducted in
accordance vith established instructions, dravings, specifjcations,
or other pertinent documents or procedures, specified for use in
conducting the activity.

B. Equipment or items that are critical, sensitive, perishable or
exceptionally expensive, may require special environmental
protection, protective devices, tools, and procedures for their
handling, storage, shipping, preservation, and packasging. Vhen
required, these specisl conditions shall be specified, provided, and
their existence verified. Special handling tools and equipment shall
be inspected end tested in accordance vith procedures, at specified
times, to verify that the tools and equipment are being properly
maintained.

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

D. MHarking and labeling for packaging, shipment, handling and storage
shall be established and maintained as necessary, to adequately
identify, maintain, and preserve the integrity of the item, including
indication of speciel environments or controls.

DOCUMENTATION

QA records generated shall be controlled in accordance vith Section 17 of
this QAPP.

ESD-OA-20
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I. PURPOSE
II. SCOPE

III. REQUIREMENIS

suitable means.

FOR INFO

indicators and their use.

This section establishes the status requirements for inspections and test
activities, and for indicating the status of systems and components to
ensure that only items, components, and systems that have been
satisfactorily inspected and/or tested are installed and used. .

A. This section applies to all inspection and test activities of
engineered items and systems related to the project.

B. Holmes & Narver, Inc., is not responsible for operational testing.

A. The system of inspection and testing of engineered items shall be
maintained through indicators such as physical location and tags,
markings, travelers, stamps, inspection and test tecords. or other

B. Procedures governing inspection and test shall describe the status
The procedure shall contain current actual
samples of each type of indicator and the authority for their
applications and removal.

AMATION ONLY
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SUBJECT: REVISION NO. | SUPERSEDES |PAGE OF
CONTROL OF NONCONFORMING ITEMS 2 REV 1 1 4
I. PURPOSE
This section establishes the requirements for the control of
nonconforming items to prevent their inadvertent installation or use.
11, SCOPE

A. This section applies to all personnel perforning activities in -
support of the project. :

B. This section also applies to the processing of Nonconformance Reports
(NCR) initiated by other than Holmes & Narver, Inc., (B&N) for vhich
B&N has been assigned disposition or disposition implerentation
responsibility.

III. REQUIREMENTS

A. The process of controlling nonconformances shall be prescribed by
vritten procedures vhich shall cover the folloving:

Jdentification (adequately identify and describe the
nonconformance),

NCR sequential numbering system preceded by B&N (e.g.. HEN-1,
etc.),

Documentation,

Personnel responsibilities and asuthority,
Segregation,

Evaluation,

Approving the dispositions of NCRs,
Quality Assueence (QA) responsibilities,
Interfaces (internal/extetnal), _
Distribution te affected organizations,

Examination,, verification, and close-out of corrective action
and,

wours. FOR INFORMATION OR:
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B. It is the responsibility of all personnel associated vith the project
to identify and report nonconforming items to the appropriate levels
of management.

C. NCR Identificetion

1,

2.

3.

Nonconforming items shall be identified by marking, tagging, or
other suitable means that vill not edversely affect its potential
end use., The identification must be easily recognizable and
reference the NCR number. If tags are used, they shall be
securely attached to avoid loss during handling.

Nonconforming items shall be segregated and placed in a clearly
identified and designated hold area until the NCR is
dispositioned. Vhen segregation is impractical because of
physical conditions, other precautions shall be employed to

‘preclude their inadvertent use.

Identification of the package, container, or designated
segregated storage area is acceptable i{f identification of each
item is not practical.

D. The engineering organization shall have access to pertinent
background information and be responsible for approving the
disposition of NCRs and shall ensure the followving:

1.

2.

3.

4.

3.

The disposition is documented and in sufficient technical detail
to permit implementation.

Appropriate justification is provided for "Use-as-is™ or "Repair®
disposition. As-built documents shall reflect the accepted
deviation.

The disposition identifies documents that must be revised as a
result of the "Use-as-is" or "Repair" disposition.

NOTE: DOCUMENTS CHANGED SHALL REFERENCE THE NCR AS TEE AUTEORITY
FOR THE CHANGE.

If & change to reflect the es-built condition is appropriete,
then the disposition shall include action to change the
existing design documents, test plans or procedures, reports,
etc.

ROTE:s ANY DOCUMENTS CHANGED SHALL ALSO BE CROSS-REFERENCED ON
THE NCR.

The disposition identifies appropriate design documents,
procedures, plans, vork orders, etc., to be used for correcting
the nonconforming condition, vhere appropriate. -

ESD-OA21
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E.

F.

G.

6. The disposition complies vith existing design documents,
procedures, test plans, reports and regulatory requirements.

7. The disposition is classified as Repair, Revork, Use-as-is, or
Reject/Scrap, as appropriate.

NOTE: USE-AS-IS AND REPAIR-TYPE DISPOSITION REQUIRE YMP
APPROVAL PRIOR TO IMPLEMENTATION OF THE DISPOSITION.

8. Vhen recurring nonconforming conditions are identified, an
evaluation shall be made to determine if further programmatic
corrective action is wvarranted in accordance wvith Section 16 of
this QAPP.

Vork on nonconforminé itens shall be stopped and not reinitiated
until the approved disposition to resolve the nonconformance is
obtained.

1. If only a specific portion of an item is identified as

nonconforming, vork may proceed on all but the nonconforning
portion.

2. A "Conditional Release® approved by the appropriate YHPO Branch
Chief and YMPO PQM is required to continue vork on any
nonconforming item. The request for conditional release shall
include the folloving:

a. Justification for continuing work.

b. Assurance that the continuing vork vill not prevent
correcting the nonconformance without damage to the item or
associated facility equipment, or structure at & later date.

c. Assurance that the nonconforming item vill be accessible for
inspection.

d. Linits for use of the nonconforming item is evaluated and
identified.

e. Traceability and identification of the nonconformance item is
maintained.

Actions taken to correct nonconforming items shall be verified and
documented. Repaired or revorked ftems shall be re-examined in
accordance vith the original acceptance criteria, unless the NCR
disposition has established alternate acceptance criteria.

The Field Inspection'organization shall be responsible for close-out

of NCRs upon verifying satisfactory implementation of the approved
disposition.
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B. A tracking system or log shall be maintained that shall include the
folloving:

1. NCR number,
2. Brief description of the nonconformance,

3. Identification of the person or orgahization responsible for
determining and carrying out the disposition and,

4., Status of nonconformance (open/closed).

I. HNonconformances shall be evaluated by QA for edverse trends and to
help identify root causes of nonconformances. Adverse trends shall
be reported to appropriate levels of management for their evaluatio
aend assessment. :

Iv. DOCUMENTATION
A. The RCR and supporting documentation are considered as QA records
and, as such, shall be controlled in accordance vith Section 17 of
this QAPP.
B. Coples of the NCRs shall be distributed to YHPO PQM and the

SAIC/TEMSS Project QA Department (QA Engineering Division Manager)
upon issuance and closure.
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I. PURPOSE

This section establishes the system for identifying, reporting, and
correcting conditions adverse or potentially adverse to quality.

II. SCOPE

A. This section is applicable to quality related activities performed in
support of the project.

B. It is not the intent of this section to duplicate the requirements of
Section 15, Nonconformance Control.

III. REQUIREMENTS

A. The cause, identification, and corrective action taken to preclude
\\_,/ recurrence involving significant conditions adverse to quality shall
be identified and documented via Corrective Action Report (CAR), and
reported to appropriate levels of management for resolution.

NOTE: A SIGNIFICANT CONDITION ADVERSE TO QUALITY IS ONE VHICH, IF
NOT CORRECTED, COULD HAVE A SERIOUS EFFECT ON SAFETY OR
OPERABILITY. SIGNIFICANT CONDITIONS INCLUDE, BUT ARE NOT
LIMITED TO BREAKDOVNS IN TBE QUALITY ASSURANCE PROGRAM AND
REPETITIVE NONCONFORMANCES.

B. Hanagement upon notification of a significant condition adverse to
quality or that en unusual occurrence exists shall ensure that:

1. Immediate action is taken to remedy the condition,
2. Causative factors have been determined,

3. Controls have been revieved, implemented, monitored, and revised
as appropriate, and

4. Notification provided to affected managers of conditions and of
lessons learned to improve conditions or avoid similar
occurrences.,

C. The QA organization shall document concurrence of the adequacy of
\\_// proposed corrective actions to ensure that QA requirements will be

satisfied and, follov-up action taken to verify proper implementation
of the corrective action and to close out the CAR.

FOR INFORMATION ONLY
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D. The QA organization shall periodically evaluate CARs for adverse
trends. Results shall be reported to appropriate levels of
management for reviev and assessment.

IV. DOCUMENTATION
A. Corrective Action Reports and supporting documentation ere considered
as QA records and, as such, shall be controlled in accordance vith
Section 17 of this QAPP.
B. Copies of CARs shall be submitted to the SAIC/TEMSS Project QA

Department (QA Engineering Division Manager) upon issuance and
closure.

FOR INFORMATION ONLY
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I.

II.

I1I.

PURPOSE

This section establishes the requirements for the control of Quality
Assurance (QA) Records from the time they are complete until the time
they are permanently stored.

SCOPE

A. This section spplies to the generation, validation, distributien,
maintenance and storage, and retrievability of documents classified
as QA Records.

B. Documents vhich furnish objective evidence of the quality of an item
or activity are classified QA Records. The term records as used
herein means QA Records.

C. Permanent storage of records is not the responsibility of Holmes &
Rarver, Inc.

REQUIREMENTS

A. A records management system shall be defined and implemented in
accordance vith vritten procedures. The record system shall include
requirements and responsibilities for record transmittal,
distribution, retention, maintenance, storasge, disposition,
retrievability, and for the prevention of delays betwveen record
completion and storage at the Project Record Center. QA records
system shall comply with applicable Yucca Hountain Project (YMP)
Administrative Procedures.

B. Data or data interpretations for use in licensing activities that
vere not generated under the controls of the YHP QA Plan (QAP) shall
be "qualified" as prescribed in AP 5.9Q.

C. All YMP records, including superseded records, are classified as
life-time records and shall be retained for the life of the project.

D. Documents that are designated to be QA records shall be legible,
identifiable, accurate, complete, reproducible, microfilmable,
retrievable, and appropriate to the wvork accomplished. The record
may be the original or & suitable reproduction. Records shall be
firmly attached in binders or placed in folders or envelopes for
storage in steel file cabinets or on shelving in containers. A list
of typical records is provided in the Attachment. .

FOR:!NFORMATION ONLY
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E. Generation of Records: The applicable specifications, procurement
documents, implementing and operational procedures, or other
documents shall specify the records to be generated, supplied, or

. maintained by or for YNPO. Procurement type documents shall also
invoke similar record management requirements as specified herein.

F. Velidation of Records: Documents shall be considered valid records
only {f stemped, initiasled, or signed and dated by authoriged
personnel, or othervise suthenticated in accordance vith approved
procedures. Authentication may take the form of a statement by the
responsible individual or organization. Handvritten signatures are
not required {f the document i{s identified as a stetement by the
reporting individual or organization. Lists shall be maintained
vhich contain the signature and i{nitials of the personnel authorized
to authenticate records.

G. Receipt of Records: Organizations responsible for the receipt of
records shall designate a person responsible for receiving the
records. The designee shall be responsible for organizing and
implementing a documented system of receipt control of records for
permanent and temporery storage in eccordance vith approved
procedures.

1. The receipt control system shall include the folloving:
a. A method for designating the required records.
'b. & method identifying the records received.

c. Ptocedureé for receiving, acknovledgment of receipt, end
inspection of incoming records. .

d. A method for submittal of completed records to the storage

-

facility vithout unnecessary delay.

2. The receipt control system shall be structured to permit a
current and accurate assessment of the record’s status.

3. The individuals responsible for receiving records shall provide
protection from damagg,deterioration or loss during the time that
the records are in their possession.

H. Records Identification and Retrieval

1. Records, indexing systems, or both shall provide sufficient
informaticn to permit identification of the record to the item or
activity to vhich it applies, location of the record vithin the
syster, and subsequent retrieval fror the storage systen.
Records shall be {dentiffed vith a unique {dentification number
or other designation vhich shall not be duplicated. The record
identification system shall be revieved and approved by the Yucca
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2.

Storage systems shall provide for retrieval of information in
accordance vith planned retrieval times based upon the record
type. Final reports shall contain a listing that enables prompt
retrieval of all documents used to compile or evaluate the
report. This listing shall include, as a minimum, all referenced
documents, peer reviev or other reviev documents, computer codes,
data sheets, procedures, and test plans. All documents
referenced by final reports, except readily available references
such as encyclopedias, dictionaries, engineers handbook, etc.,
shall be retrievable from the Records Management System (RHS).

I. Records Corrections: Records may be corrected in accordance vith
vritten procedures vhich provide for appropriate reviev or approval
of the originating organization. The correction shall not obliterate
the original data, and shall identify the authorized individual
making the correction and the date the correction wvas made.

J. Storage

1.

2.

3.

4.

S.

Records shall be stored and maintained in & manner that minimizes
the risk of theft and vandalism; damage, or destruction from
vinds, floods, fire; environmental conditions, such as
temperature, pressure, and humidity; infestation of inmsects,
mold, rodents.

Records shall be filed in dual storage facilities or in Alternste
Storage facilities such as a tvo-hour fire-rated vault or in

‘two-hour rated Class B file containers vhich meet the

requirements of the National Fire Protection Association (NFPA)
232.

Access to records storage sreas shall preclude entry of
unauthorized personnel and a list shall be maintained that
designates those personnel vho have access to the file.

Dual Pacilities: If storage at dual facflities for each record
is utilized, the facilities shall be at locations sufficiently
remote from each other to eliminate the chance of exposure to a
sinultaneous hazard.

Provisions shall be made in the storage facilities for special
processed records (e.g., radiographs, photographs, negatives,
microfilm, magnetic material, etc.) to prevent damage from
excessive light, stacking, electromagnetic fields, temperature,
and humidity end filing supplemental information.

Records shall be accessible to 'YMPO and/or their designee.

Records removed from storage shall be accounted for and
controlled.

Replacement, restoration, or substitution of lost or damaged . |
records shall be accomplished within 90 days folloving -

determination that & record is lost or df"méed. ‘\/ _
. N ‘ L
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9. Microfilming of hard copy records end archival microfilm storage
shall be accomplished in accordance vith approved procedures or
instructions. These procedures and instructions shall be in
compliance vith requirements prescribed in AP-1.7Q, "Records

Hanagement®.
IV. ATTACHMENTS
List of typicel QA records (7 pages).
V. REFERENCES

AP-1.7Q, "Records Management®.
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I.

ATTACHMENT
LIST OF TYPICAL QA RECORDS

GENERAL

The folloving is a list of typical QA records. The nomenclature of these
may vary for each organization.

A.

Site Characterization

1.

2.
3.
4.
S.

6.
7.
8.
9.
10.
11.
12,

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

Description of the materials encountered
Geological maps and cross sections
Locations and amounts of seepage

Instrument locations, readings, analyses, and reports for in situ
testing

Technical specifications

Sample extraction location maps

Site Characterization Report

Environmental Assessment

Peer reviev documentation

Test plans and procedures, and results thereof
Data reduction, evaluations, analyses, and reports fqr:
a. Geomorphology

b. Stratigraphy

c. Tectonics

d. Seismicity ‘

€. Geoenéineering o -

f. Bydrology

g. Geochemistry

h. nCIimatology and Heteorology




HOLMES & NARVER

YMP QUALITY ASSURANCE PROGRAM PLAN secrion 17 Attaev 2 page 2 oF 7

C.

D.

13,
14.

Environmental Impact Statement

Environmental Report

Design Records

1.
2.
3.
4.
.
6.
7.
8.
9.
10.
11.
12.
13.

Applicable codes and standards used in design
Design dravings

Design celculations and records of checks
Approved design change requests

Design deviations

Design reports

Design verification data

Design specifications and amendments

Safety analysis report

Stress reports for code items

Systems descriptions

Systems process and 1nstrumentat1§n diegrams

Technical analyses, gvaluations, and reports

Procurement Records

1.
2..

Procurement specifications

Purchase order including amendments

Manufacturing Records

1.
2.

Applicable code dates reports

As-built dravings and records (Note: As-built dravings eand records
shall correctly identify the installed condition of the item. The

. type of as-built dravings and records to be maintained shall be

3.
4.

specified).
Certificate of compliance

Eddy-current examination final results

" FOR INECRIATION ONLY
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E.

6. Ferrite test results

7. Heat treatment records

8. Liquid penetrant examination final results

9. Location of veld filler material

10. Hagnetic particle examination final results

11. Major defect repair records

12. Material properties records

13. Nonconformance reports

14, Performance test procedure and results records

15. Pipe and fitting location report

16. Pressure test results (hydrostatic or pneumatic)

17. Radiographs (for in-service inspection applications)

18. Radiograph reviev records

19. Ultrasonic examination final results

20. Velding procedures

Installation and Construction Records

1. Receiving and Storage: Nonconformance reports

2. Civil
&+ Concrete cylinder test reports and charts
b. Concrete design mix reports
c. Concrete placemeyt records
d. Inspection reports for channel pressure tests
e. Hateriasl property reports on containment liner and accessories
f. MHaterial property reports on metal containment shellvand
accessories
g. Material prppefty reports on reinforcing steel
h.

Material property reports on reinforcing steel splice sleev
=BOR INFORMATION ONLY
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3.

4.

i. Procedure for waste package vessel pressure-proof test and leak
rate tests and results

J. Reports of high-strength bolt torque testing

k. Soil compaction test reports

1. Location and description of structural support systems

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

Velding

a. Ferrite test results

b. Eeat treatment records

c. Liquid penetrant test final results

d. Haterial property records

e. Hagnetic particle test final results

f. Hajor weld repair procedure and results

g. Radiographs (for in-service 1nspection.applleation)

h. Radiograph reviev records

i. Ultrasonic test final results

j. Veld location diagrams

k. Veld procedures

Hechanical

a. Cleaning procedures and results

b. Code data reports

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

d. Lubrication procedures

e. Hateriallproperties records

f. Pipe and fitting location reports

g, Pipe hanger end restraint data

h. Pressure test results (hydrostatic or pneumatic) -

ESO-OA-D

FOR INFORMATION ONLY



e it R e nnt - [OOSR e n e R, [
sl — o O ST o ,

HOLMES & NARVER

YMP QUALITY ASSURANCE PROGRAM PLAN secrion 17 AttRev 2 page 5 oF 7

F.

3.

6.

Pre-Operational and Start-Up Test Records

1.
2.
3.
&,
3.
6.
7.
8.

i. Safety valve response test procedures

Electrical and Instrumentation and Control

a. Cable pulling tension date

b. Cable separation data |

¢. Cable splicing procedures

d. Cable terminating procedures

e, Certified cable test reports

f. Relay test procedures

g. Voltage breakdovn test results on liquid insulation
General

a. As-built dravings and records

b. Final inspection reports and releases

c¢. Nonconformance reports

d._ Specifications and drawvings

e. Details of equipmeﬁt, method#, éfﬁéié;ﬁ;.gﬁd sequence of wvork
f. Construction problems

g. Anomalous conditions encountered

Automatic emergency power source transfer procedures and results
Final system adjustment data

Pressure test results (hydrostatic or pneumatic)

Instrument AC systems and inverters test procedure and reports

0ff-site pover source energizing procedure and test reports

On-site emergency pover source enérgizing procedure and test reports

Pl

Pre-operational test procedures and results

Repository protection system tests and results AR
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G. Operation Records
1. Records and draving changes that identify repository design
modifications made to systems and equipment described in the Final
Safety Analysis Report

2. Radioactive vaste inventory, emplacemzent location, and transfer
records

a. Off-site environmental monitoring survey records
b. Vaste shipment records
c¢. Repository radiation and contamination survey results

d. Radiation expoéure records for individuals entering rediation
control areas

e. Records of gﬁseous and liquid radiocactive material released to
the environment

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

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

h. In-gservice inspection records

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

j. MHeeting minutes of the repository nuclear safety committee and
licensee nuclear reviev board

k. Surveillance activities, inspections, and calibrations required
by the technical specifications

1. Records of repository tests eand experiments
m. Changes made to operating procedures
n. Sealed source leak-test results

o. Records of annual physical inventory of all sealed source
material A .

4

p. Logs of repository operation
q. Records and logs of maintenance activities, inspections, repair,

and replacement of principal items of structures, systems, and
components

INEO NL
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r.
5.
t.
u.
V.
Ve

t &

aa.

bb.

ccC.

dd.

ee.

Operational, shift supervisor, and control-room logs
Licensee event reports

Fire protection records

Nonconformance reports

Repository equipment operations instructions
Security plen and procedures

Emergency plan and procedutes'

Quality assuranée and quality control manuals

Records of activities required by the security plan and
procedures

Applicable records noted in other sections of this attachment
for any modifications or nev construction applicable to
structures, systems or components

Evaluation of results of reportable safety concerns as required
by regulations

Annual environmental operating report

Annual repository operating report

Location and description of devatering systems

-
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II. SCOPE

1.

2.

3.

YMP QUALITY ASSURANCE
HOLMES & NARVER PROGRAM PLAN
ENERGY SUPPORT DIVISION EFFECTIVE DATE SECRONIB
SUBJECT: REVISION RO. SUPERSEDES [ PAGE OF
AUDITS 2 REV 1 1 7
I. PURPOSE

This section establishes requirements of the auvdit. program and the
qualifications of Quality Assurance (QA) audit personnel.

This section epplies to the conduct of audits and surveillance to verify
that procedures and activities comply to the overall Quality Assurance
Program and to determine program effectiveness.

I1XI. REQUIREMENTS

A. Scheduling

The Chief, Quality Assurance (CQA), is responsible for
establishing the audit schedule vhich shall include dates of
audit, the activity to be audited, and the requirements to vhich
the sctivity are to be audited. The audit schedule and changes
shall be distributed to the SAIC/T&MSS Project QA Department (QA
Verification Division Hanager).

Internal Audits: Elements of the HEN QAPP shall be audited at
least annually or at least once during the life of the activity,
vhichever is shorter. The scope of the audit shall be
established by: considering the results of any previous audits,
the nature and frequency of identified deficfencies, and any
significant changes in personnel, organization, or in the QA
progran.

External Audits: Elements of an external organization’s QA
program shall be auvdited at least annually or once during the
1ife of the activity, vhichever is the shorter period. If the
activity or contract is less than four months in duration,
audits need not be conducted unless considered necessary due to
the complexity or importance of the activity performed.
Justification for not performing the audits of vendors vhose
activities are less than four months in duration shall be
documented and approved by the CQA prior to implementation of
the activity. A copy of the documented justificatfion shall be

- provided to the YHPO PQM. Evaluation of the supplier’s QA

program shall be documented and take intoc account the following,
vhere applicable:

FOR INFORMATION ONLY
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4.

1.

2.

a. Supplier’s (furnished) documents and records such as
certificates of conformance, nonconformance reports and
corrective actions.

b. Results of previous sudits, source verifications and
receiving inspection reports.

c. Operating experience of {dentical or similar products
furnished by the same supplier.

d. Results of audits from other sources, e.g., customer, ASME,
or NRC audits.

Internal and external audits shall be scheduled in & manner to
provide coverage of all applicable elements of this QAPP or the
organization’s QA Hanual, as appropriate,and commensurate with
the status and importance of ongoing activities and early enough
to assure effective QA Program implementation. The audit
schedule shall be evaluated periodically and revised as
necessary to ensure that coverage is adequate. The audit report
shall include an assessment of program effectiveness.

Surveillances and supplementary audits shall be conducted to
supplement the audit program as deemed necessary based on
relative impact or importance to the project.

B. Personnel Qualification

Personnel selected for auditing and survelllance assignments
shall be qualified based on experience and training. Technical
specialists may be used on audits for those activities for vhich
they have specieslized expertise. Personnel selected to perform
an audit or surveillance shall be independent of eny direct
responsibility for the activity being sudited or surveilled.
Personnel vho have direct responsibility for performing the
activities to be audited or surveilled shall not be involved in
the selection of the audit or surveillance personnel.

Auditors shall be adequately trained or oriented to perform
their required duties competently. Their competence shall be
developed, to the extent necessary, by one of the folloving
methods:

a. Orientation that provides a vorking knovledge and
understanding of: (1) 10 CFR 60; (2) the requirements of
this QAPP; (3) implementing procedures, including: those for
conducting audits, reporting results, and closing audits; and
(4) other directives, standards, guidelines, and regulations
vhich are applicable to the project.

'FOR INFORMATION ONLY
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3.

4.

b. Participation in training programs that provide general and
specialized training in audit performance. General training
shall include auditing fundamentals, objectives,
characteristics, organization, performance, and presentation
of results. Specialized training shall include methods of
examining, questioning, evaluating, and documenting specific
audit items and methods for closing out audit findings.

¢. On-the-job training, guidance, and counseling under the
direct supervision of a lead auditor. Such training shall
include planning, performing, reporting, and follow-up action
involved in conducting audits.

The orientation and training shall be accomplished prior to
conducting an audit. Auditors vho have not participated in an
audit in the past tvo years shall be reoriented and retrained..

Qualification of Lead Auditors: The CQA shall be certified by
the Hanager, Nevada Operations. Subsequent certification of lead
auditors vill be performed by the CQA. Individuals considered
for lead auditor certification shall meet the folloving
requirements:

a. Communication Skills: Prospective lead auditors shall have
the capability to communicate effectively, both orally and in
vriting. These skills shall be attested to in wvriting on the
Lead Auditor Qualification Form (attached) by the CQA.

b. Training: Prospective lead auvditors shall be trained to the
extent necessary to ensure competence in auditing skills,
general structure of Quality Assurance program and
applications as defined in this QAPP, and audit planning in

. the functions related to quality for design, purchasing,
fabrication, handling, shipping, storage, cleaning, erection,
installation, inspection, testing statistics, nondestructive
testing, maintenance, repair, and operation.

¢. Audit Participation: The prospective lead auditor shall have
participated in a minimum of five audits within three years
prior to the date of qualification. One of these shall have
been a nuclear QA audit conducted vithin the year prior to
qualification.

d. Examination: Prospective lead auditors shall pass an
examination which shall test their knovledge of audit
activities, as per the above training requirements. The test
may be oral, wvritten, practical, or any combination of the
three types, as determined by the CQA. If any portion of the
examination is oral, written documentation of the oral
examination question/content shall be maintained. Personnel
previously certified in accordance with ANSI N45.2.23 or
other epplicable certification programs, as evaluated by the
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CQA, may be accepted as a lead auditor. External training
courses vith examinations that meet the requirements of this
section can be accepted to meet certification requirements
vith the approval of the CQA. Integrity of the examination
results and copies of the objective evidence regarding the
type of tests and content of the examinations shall be
maintained by CQA.

S. MHaintenance of Lead Auditor Qualifications: Lead suditors shall
maintain their proficiency through regular and active
participation in audit process; reviev and study of codes,
standards, procedures, instructions and other documents related
to quality assurance program and program auditing; and
participation in training programs. Based on annual assessment,
the CQA may extend the qualification, require retraining or
requalification.

. 6. Requalification: Lead auditors vho fail to maintain their
proficiency for a period of tvo years shall be required to
requalify. Requalification shall be in accordance with the
requirements of Paregraph III B.4.

7. Certification of lead auditors shall be documented on
Attachment A.

C. Audit Preparation

1. '‘An audit team shall be identified prior to the beginning of
each audit. This team shall have one individual designated as
lead auditor vho shall organize end direct the audit,
coordinate the performance and issuvance of the audit report,
and evaluate the responses. Auditors may be technical
specialists, management representatives and/or auditors in
training. Technical specialists assigned to an auvdit team
shall be identified in the audit plan.

.2. The lead auditor shall develop and document an audit plan wvhich
identifies the audit scope, the requirements, the activities to
be audited, audit personnel, organizations to be notified, the
applicable documents, the audit schedule, and written
procedures or checklists.

3. The lead auditor shall ensure that the sudit team is qualified
and prepared prior to beginning the audit. ,

D. Audit Implementation .

1. The audit shall be performed in accordance with vritten -
procedures using checklists as early in the life of the
activity as practical and shall be continued at intervals
consistent vith the schedule for accomplishing the activity.
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E.

F.

G.

2.

3.

Elements that have been selected for audit shall be evaluated
against specified requirements including a reviev of corrective
ection taken on deficiencies in the areas being audited that
vere identified during previous suvdits. Objective evidence
shall be examined to the extent necessary to ensure compliance
vith QA Program requirements and for determining the
effectiveness of its implementation.-

The audit team shall conduct a post-audit meeting with the
management of the audited organization(s) to present the
results of the audit.

The audit team shall immediately notify the affected management
of conditions vhich varrant immediate corrective action.

Audit Report

Vithin 30 days of the post-audit meeting, the lead auditor shall
prepare, sign, and issue an audit report vhich, as a minimum, shall
contain the following:

1.
2'
3.

4.

s.

Description of the audit scope.
Identification of the audit team.
Identification of the personnel contacted during the audit.

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

Description of each reported finding, including potential quality
problems, in sufficient detail to enable corrective action to be

taken by the audited organization.

Audit Response

i.

2.

The audited organization shall evaluvate the audit report and
findings (all conditions adverse or potentially adverse to
quality) and provide a vritten response, to the CQA, with copies
to their respective management, within 30 days, as prescribed by
Section 16 of this QAPP.

The lead auditor shall evaluate and track the response, ensure
that follov-up action, including verifications of corrective
action has been performed and that any adverse trends are
identified and reported to management for reviewv, assessment and
appropriate action.

Surveillances

Surveillances shall be performed in accordance with vritten
checklists, or surveillk 1nce plans vhenever practical. The
surveillance report shall identify characteristics, methods, and

accept ri eria and shall provide for recording objective
S A A
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evidence of results and accuracy of any M&TE (vhen used) necessary to
perform the surveillance. The specification of acceptance criteria
related to surveillance may be as simple as "to verify proper
implementation of procedures®™ or "to verify conformance to
requirements.® All deficiencies, nonconformances, and potential
quality problems identified are to be documented and tracked until
verification of effective corrective action is made.

IV. DOCUMENTATION
A. All records required for implementation of this section shall be
collected, stored, and maintained in accordance vith vritten
procedures vhich conform to Section 17 of this QAPP.

B. Audit records shall be maintained and, as a minimum, shall 1nc1ude
the folloving:

1. Identification of the organizations, activities, or items
audited, and the individuals contacted.

2. Description of any deficiencies, nonconformances, or potential
problems identified. :

i 3. Audit plens, sudit reports, vritten replies, records of
completion of corrective action, and close-out of the audit.

4. . Qualification of audit personnel.
C. Surveillance records shall identify the followving:
1. Item or activity,
2. Date of surveiilance,
3. Name of individual performing the surveillance ,

4. Ydentification of the organization(s) surveilled, including the
name or names of personnel contacted,

S. Description of any deficiencies, nonconformances, and potential
quality problems identified during the surveillance, these items
shall be processed in accordance vith Sections 15 and 16 of this
QAPP, as applicable,

6. Surveillance criteris,

7. Equipment (including accuracy) used during the surveillance (if
applicable),

8. Results and,

9. Acceptcnce statement.
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v.

ATTACHMENTS
Lead Auditor Qualification Record (1 page)
REFERENCES

A. ANSI N45.2.23, Qualification of Quality Assurance Program Audit
Personnel for Nuclear Pover Plants

B. 10 CFR 60, Code of Federal Regulation, Disposal of High Level
Radioactive Vaste in Geologic Repositories.
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ATTACRMENT A

LEAD AUDITOR QUALIFICATION RECORD

HOLMES & NARVER, INC.

LEAD AUDITOR QUALIFICATION RECORD
, e ol ____
ANE: OATL:
QUALIFICATION POINT REQUIREMENTS CREDITS
EDUCATION — UNIVERSITY/DEGREE/DATE 4 CREDITS MAXIMUM :
1. UNDERGRADUATE LEVEL
2. GRADUATE LEVEL
EXPERIENCE ~ COMPANY/DATES § CREDITS MAXIMUM
TECHMICAL (0§ CREDITS) AND

NUCLEAR INDUSTRY (0-1) CREDIT), OR
QUALITY ASSURANCE {0-2 CREDITS), OR
AUDITING (04 CREDITS)

¢ P

2 CREDITS MAXIMUM

PROFESSIONAL ACCOMPUSHMENT ~ CERTIFICATE/DATE ‘
. PE
L. SOCETY -

uwm%gﬁmvmmn
EPLAN:

EVALUAYED 8Y:

AUXT COMMUNICATION SKILLS:
EVALUATED BY:

AUOIT TRAINING COURSES:
COURSE TITLE OR TOPK:

DATE

DATE

WRITEND ORALDO ONTHES OB O OTHEROD

PASSED DATE

SATE CANTIED
.

ON ONLY
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II. SCOPE

1.

2.

3.

4.

3.

I. PURPOSE

YMP QUALITY ASSURANCE
HOLMES & NARVER PROGRAM PLAN
ENERGY SUPPORT DIVISION EFFECTIVE DATE 8ECTION
Appendix A
SUBJECT: REQUIREKENTS FOR ' REVISION NO. | SUPERSEDES | PAGE OF
QUALIFICATIONS AND CERTIFICATION 3 REBY 2 1 4
__OF TNSPECTION TEST PERSONNEL

This attachment establishes the qualification and certification
requirements for test and inspection personnel.

A. This attachment applies to inspection and test personnel vho verify
conformance to specified requirements for the purpose of acceptance
of items and systems for this project.

B. This attachment does not apply to nondestructive examination
personnel.

III. REQUIREMENTS

A. General Requirements

Qualification and certification of inspection and test personnel
shall be prescribed by vritten procedures.

Personnel selected to perform inspections and tests shall have
experience and/or training commensurate with the activity to be
performed, and be indoctrinated to the technical objectives and
requirements of the applicable codes, standards, and the Quality
Assurance (QA) Programs Plan to be employed.

Personnel vho do not meet the requirements of this appendix may
assist on inspection or test teams as data-recorders or equipment
operators provided they are supervised by a qualified individual.

Training of inspection and test personnel shall be conducted and
documented as required. Emphasis shall be placed on first-hand
experience gained through actual performance (0JT) of inspections
and tests.

Performance evaluations of inspection and test personnel shall be
conducted at periodic intervals not to exceed three years.

a. Reevaluation shall be by evidence of continued satisfactory
performance or redetermination of capability.

b. If during this evaluation or at any other time it is
determined that the individual’s capabilities are not
satisfactory, the individual shall be prohibited from
performing that activ{ty until he or- she. has been retrained
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c. Individuals vho have not performed inspection or testing §n
their qualified area(s) for a period of one year shall be
reevaluated and a redetermination of their qualification
made.

6. Speciel physical characteristics required for the performance of
any inspection or test activity shall be identified, including
frequency of examination.

Inspection and test personnel shall be qualified to one of the three
functional qualification levels, depending upon the complexity of the
functions involved. The requirements of each level are not limiting
vith regard to organizational position or professional status but,
are limiting vith regard to functional ectivities.

1. Level I: Level I personnel shall be capable of performing and:
documenting the results of inspections or tests that are required
to be performed in accordance wvith documented procedures,
acceptance standards, and/or industry practices.

2. Level II: Level II personnel shall have all of the capabilities
of Level I personnel for the inspection, test category, or class
in question. Additionally, Level II personnel shall have
demonstrated capabilities in planning inspections and tests; in
setting up tests, including preparation and setup of related
equipment, as appropriate; in supervising lover level personnel;

and in evaluating the validity and ecceptability of inspection. _ | ..

- and test results.

3. Level III: Level III personnel shall have all of the
capabilities of Level II personnel for the inspection, test
category, or class in question. In addition, the individual
shall also be capable of evaluating the adequacy of specific
programs used to train and certify inspection and test personnel
vhose qualifications are covered by this section.

Education and Experience Requirements

The folloving education and experience requirements shall be
considered wvith recognition that other factors commensurate vith the
scope, complexity, or special nature of the activity may provide
reasonable assurance that a person can competently perform a
particular task. Other factors vhich may demonstrate capability in a
given job are previous performance or satisfactory completion of
capability testing. These factors and the basis for their
equivalency shall be documented.

1. Level I: ) .

e. Tvo years of related experience in equivalent inspection or
testing activities; or

- FOR INFORMATION ONLY
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2.

3.

b.

C.

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

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

Level II:

b.

d.

One year of satisfactory performance as & Level I in the
corresponding inspection or test category or classj or

Bigh school greduation plus three years of related experience
in equivalent inspection or testing activities; or

Completion of college vork leading to en essociate degree in
a related discipline plus one year of related experience in
equivalent inspection or testing activities; or

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

Level III:

8.

b.

C.

d.

Six years’ satisfactory performance as a Level II in the
corresponding inspection, test category, or class; or

High school graduation plus ten years of related experience
in equivalent inspection or testing activities; or high
school graduation plus eight years of experience in
equivalent inspection of of testing activities vith at least
tvo years associated with nuclear facilities; or, if not, at
least sufficient training to be acquainted vith relevant QA
aspects of & nuclear facility; or

Completion of college level vork leading to an associate
degree and seven years of related experience in equivalent
inspection or testing activities vith at least tvo years of
this experience associated nuclear facilities or, if not, at
least sufficient training to be acquainted vith the relevant
quality assurance aspects of a nuclear facility; or

Graduation from a four-year college plus five years related
experience in equivalent inspection or testing activities
vith at least tvo years of this experience associated vith
nuclear facilities or, if not, at least sufficient training
to be acquainted with the relevant QA aspects of a nuclear
facility.

D. Certification of Qualification
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The qualification of inspection and test personnel shall be certified
in vriting. The certification shall include:

1. Employer’s name.

2. Identification of person being certified.

3. Activities certified to perfotm;

4. Basis used for certification that includes such factors as:
a. Education, experience, and training (vhen necessary).
b. Tesf results (vhere applicable).
¢. Results of capability demonstration.
d. Level of certification.

5. Results of periodic evaluation.

6. Results of physical examinations (vhen required).

7. Signature of individual responsible for such certification.

8. Dates of certification and certification expiration.

IV. DOCUMENTATION
Records of qualification, including actual examinations and results, and

certification are considered as QA records and, as such, shall be
processed in accordance vith Section 17 of this QA Program Plan.

RN

FOR INFORMATION ONLY




YMP QUALITY ASSURANCE
HOLMES & NARVER PROGRAM PLAN
ENERGY SUPPORT DIVISION EFFECTIVE DATE SECTION
Appendix B
SUBJECT: REVISION NO. SUPERSEDES | PAGE OF
TERNS AND DEFINITIONS 2 REV 1 1 . 12

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

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

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

ACTIVITY: Any time consuming effort (operation, task, function, or service)
vhich influences or affects the achievement or verification of the objectives of
the YHP as depicted in the VBS chtiqnary.

AP-YMP ADMINISTRATIVE PROCEDURE: An implementing procedure wvhich identifies the
interface control methods vhich govern Project-vide systems and are implemented
by all Project participants. Administrative procedures that implement QA
requirements are identified with a "Q" suffix (i.e., AP 1.1.Q).

FOR INFORMATION ONL'

ESD-OA-20




ot

.
Ny
1

HOLMES & NARVER

YMP QUALITY ASSURANCE PROGRAM PLAN secrion APP-Brev 2 PAGE 2 OF 12

AUDIT: A planned and documented activity performed to determine by
investigation, examination or evaluation of ocbjective evidence the adequacy of
and compliance vith established procedures, codes, stendards, instructions,
dravings, and other applicable requirements, and the effectiveness of
implementation. An sudit should not be confused vith surveillance or inspection
activities performed for the sole purpose of process control or product
acceptance.

AUXILIARY SOFTVARE: (1) Softvare that may be easily and exactly verified, and
that performs a simple function such as conversion of units, change in data
format, or plotting of data in support of primary analysis softvare. (2) A
stream of commands or sequence of streams of commands executed to utilize system
maintained softwvare in vhich the system maintained softvare generates reportable
results. Auxiliary softvare does not generate primary data.

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

BARRIER: Any materisl or structure that prevents or substantially delays the
movements of vater or radionuclides.

BASELINE: As used for computer softvare: (1) The stage of computer softvare at "~
a completed and revieved phase of the softvare life cycle; (2) Approved
documentation generated vithin or as a result of completing a phase of the
softvare life cycle

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

CERTIFICATION: The act of determining, verifying, and attesting in wvriting to
the qualifications of personnel, processes, procedures or items i{n accordance
vith specified requirements.

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

COMMERCIAL GRADE ITEM: An item éatisfying ell of the folloving requirements:

1. The item is not subject to design or specification requirements that are
unique to Mined Geologic Disposal Systenms.

2. The item is to be ordered from the manufacturer/supplier on the.ﬁasié of
specifications set forth in the manufecturer’s published product
description, {.e., catalog:

3. The item is used in applications other than Hined Geologie Diij:al iijtems.
t
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- COMPUTER MODEL VALIDATION: Assurance that a model as embodied in a computer
code is a correct representation of the process or system for which it is
intended (NUREG-0856). Usually accomplished by comparing code results to: (1)
physical data, or (2) a verified or validated code designed to perform the game
type of analysis (e.g., benchmarking vith a validated code). Peer reviev may be
used for code validation if it is the only available means for validating a
code.

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

CONDITION ADVERSE TO QUALITY: An all-inclusive term used in reference to any of
folloving: failures, malfunctions, deficiencies, defective items, and
nonconformances. A significant condition adverse to quality is one which, 1£
not corrected could have a serious effect on safety or operability.

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

CONSEQUENCE ANALYSIS: A method by vhich the consequences of an event are
calculated and expressed in some quantitative vay, e.g., money loss, deaths, or
quantities of radionuclides released to the accessible environment.

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

CONTAINMENT, PERIOD OF: Knov as the period during the first several hundred
years folloving pérmanent closure of the geologic repository in vhich radiation
and thermal levels are high end the uncerteinties of ensuring repository
performance are great. During this time, special emphasis is placed upon the
ability to contain the vastes by waste packages within an engineered barrier
systenm. .

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

CONTROLLED AREA: The surface location, vhich is to be marked by suitable
monuments, that extend horizontally no more than S kilometers in any direction
from the outer boundary of the underground facility and the underlying
subsurface, vhich is an area that has been committed to use as a geologic
repository and from vhich incompatible activities vould be restricted folloving
permanent closure. The controlled area is alsc knovn as the site.

CdﬁVERSION REPORT: A vritten description of sll modifications made to the
original code or an externally available existing code after it is ecquired.
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CORRECTIVE ACTION: Measures taken to rectify conditions that are adverse to
quality end, vhere necessary, to preclude repetition.

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

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

- DESIGN: The act of aeveloping designs for construction or of analyzing the

performance of repository engineered structures, systems, components, and
natural barriers. Design documentation includes, but is not limited to
dravings, specifications, test plans, design reports, test reports, system
design descriptions, configuration status listings, design manuals, and manuals
describing computer programs used for design or performance analysis.

'DESIGN INPUT: Those criteria, parameters, bases, or other design requirements

upon vhich the detailed final design is based.

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

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

DEVIATION: A departure from specified requirements.

DISPOSITION: The action teken to resolve & nonconforming condition and to
restore acceptable conditions.

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

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

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

EXISTING DATA: Data developed prior to the implementation of a 10 CFR 60, .
Subpart G, QA program by DOE and its contractors, or data developed outside the
DOE repository progrem, such as by oil companies, national laboratories,
universities, or data published in technical dr scientific publications.
Existing data does not include information which fs accepted by the scientific
and engineering community es established facts (e.g., engineering handbooks,
density tables, gravitational laws. etc.).
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EXTERNAL AUDIT: An audit of those portions of another organization's QA program
that is neither under the direct control nor vithin the organizational structure
for the suditing organization.

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

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

GEOLOGIC REPOSITORY: A system that is either intended to be used for or may be
used for the disposal of radiocactive vastes in excavated geologic media. A
geologic repository includes the geologic repository operations area and the
portion of the geologic setting that provides isolation of the radicactive
vaste.

GEOLOGIC REPOSITORY OPERATIONS AREA: A high-level radioactive vaste facility
that is part of a geologic repository, including both surface and subsurface
areas, in vhich vaste handling aectivities are conducted.

INPORTANT TO SAFETY: As it applies to structures, systems, and components,

~ those engineered structures, systems, and components that are essential to the
prevention or mitigation of an accident that could result in a radiation dose to

the vhole body, or eany organ, of 0.5 rem or greater at or beyond the nearest

boundary of the unrestricted area at any time until the completion of permanent

closure.

IHPORTANT TO VASTE ISOLATION: The barriers that must meet the criteria that
address long-term performance of the engineered and naturasl barriers to prevent
the release of radionuclides from the site to the accessible environment (i.e.,
for achieving the postclosure performance objectives in 10 CFR 60, Subpart E).

INDOCTRINATION: Instruction provided to personnel for familiarization with
programmatic and vork oriented documents applicable to the assigned sctivity.

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

INSPECTION: Examination or measurement to verify vhether an item or activity
conforms to specified requirements.

INTERNAL AUDIT: An sudit of those portions of an organization’s QA program that
is retained under its direct control and vithin its organizational structure.

ISOLATION: Inhibiting the transport of radiocactive materials so that amounts
and concentrations of this material entering the accessible environment will be
kept vithin prescribed limits.

ITEM: An all-inclusive term that i{s used in place of any of the folloving:
appurtenance, assembly, component, equipment, materisl, module, part, structure,
subassembly, subsystem, system, “2?t' data, and prototype hardvare. This term
" includes magnetic media, and oth

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

MATERIAL: A term that includes items plus any hardvare or geologic samples
either used in or resulting from research and development or site investigations
on the YHP. Hardvare and geologic specimens include but are not limited to test
apparatus or equipment, special nuclear material, cores, geologic samples, vater
and gas samples, etc.

HEASURING AND TEST EQUIPMENT: Devices or systems used to calibrate, measure,
gage, test, or inspect, in order to control or to acquire data to verify
conformance to & specified requirement, or to establish characteristics or
values not previously known.

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

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

NTS: HNevada Test Site.

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

OBJECTIVE EVIDERCE: Any documented statement of fact, other information, or
record, either quantitative or qualitative, that pertains to the quality of an

item or activity, based on observations, measurements, or tests that can be
verified.

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

OVERVIEV: An enalysis and sssessment by management of the scope, status,
adequacy and effectiveness of Program quality achievement and assurance
activities. Overviev encompasses effectiveness assessments, technical revievs,
readiness revievs, audits, and surveillances, as appropriate.

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

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

PEER: A peer is a person having technical expértise in the subject matter to be

revieved (or a critical subset of the subject matter to be revieved) to a degree
at least equivalent to that needed for the otiginal vork.
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PEER REVIEV: A documented, critical reviev performed by peers vho are
independent of those vho performed the work but vho have technical expertise at
least equivalent to those vho performed the original vork. Peer revievs are
in-depth, critical revievs and evaluations of documents, material or date that
require interpretation or judgment to verify or validate assumptions, plans,
results or conclusions or vhen the conclusions, material or data contained in a
report go beyond the existing state of the art.

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

PEER REVIEV GROUP: A peer reviev group is an assembly of peers representing an
appropriate spectrum of knowledge and experience in the subject matter to be

- revieved and should vary in size based on the subject matter and importance of

the subject matter to safety or vaste Qsolation.

PEER REVIEV REPORT: A documented in-depth report of fhe proceedings and
findings of & peer review. '

PERFORMANCE ALLOCATION: This term applies to the process of deriving subsystem
and component performance goals from performance objectives. A systematic
process of assigning confidence levels vith their desired, associated
performance goals for the mined geologic disposal systems, subsystems, and
components.

PERFORMANCE ASSESSHENTi The process of quantitatively evaluating component and
system behavior, relative to containment and isolation of radiocactive wvaste, to
determine compliance vith the numerical criteria associated vith 10 CFR Part 6€0.

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

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

PRIHARY DATA: Information that can be shown to have been acquired and
controlled in a manner consistent vith all applicable Quality Assurance Level I
requirements and is necessary for the resolution of the NRC performance
objectives of 10 CFR 60 in accordance with the YHP Issues Resolution Strategy.
This includes information that has been qualified and accepted in accordance
vith YMP AP 5.9Q, "Acceptance of Data and Data Interpretations not Developed
Under the YMP QA Program.®
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PRINCIPAL INVESTIGATOR (PI)t The individual vho has the technical
responsibility for a particular technical task. This responsibility includes,
but is not limited to, planning and cost control, the day-to-day technical
direction and control of the item or activity, and the assembly of a support
team to accomplish the iftem or activity. This term may be synonymous with task
leader or project engineer depending upon the YMP Participant.

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

PROCUREHENT DOCUMENT: Purchase requisitions, purchase orders, letters of
intent, vork authorization letters, dravings, contracts, specifications,
instructions, or eany document that provides a means by vhich to acquire
possession or owvnership of items, or right to the use of services by payment.

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

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

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

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

QUALIFICATION TESTING: Demonstration that an item meets design requifements.

QUALIFIED DATA: Data initially collected under a 10 CFR 60, Subpart G quality
assurance program or existing data qualified in accordance wvith Appendix G of
this QA Plan. :

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

QUALITY ACTIVITIES LIST: A list of those major activities conducted during site
characterization, construction, operation, or closure that relate to natural
barriers important to vaste isolation. These activities, vhich must be covered
under the 10 CFR 60, Subpart'G, Quality Assurance program, include data
gathering, performance assessments, and those activities that could affect a
natural barrier’s ability to isolate waste. -y

QUALITY ASSURANCE: All those planned and systematic actions that are necessary

to provide adequate confidence that the geologic repository and its subsystems
or subcomponents will perform satisfactory in service.
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QUALITY ASSURANCE RECORD: An individual document or other item that has been
executed, completed, and approved and that furnished evidence of (1) the quality
and completeness of data (including rav data), {tems, and sctivities affecting
quality; (2) documents prepared and maintained to demonstrate implementation of
Quality Assurente prograns (e.g., auvdit, surveillance, and inspection reports);
(3) procurement documents; (4) other documents such as plans, correspondence,
documentation telecons, specification, technical data, books, maps, papers,
photographs, and data sheets; (5) items such as magnetic media; and (6) other
materials that provide data and document quality regardless of the physical form
.or characteristic. A completed record is a document or item (and documentation)
that vill receive no more entries, vhose revisions would normally consist of a
reissue of the document (or documentation), and that is signed and dated by the
originator and, as applicable, by approval personnel.

QUALITY ASSURANCE LEVEL I: Those radiological health and safety related items
and activities that are important to either safety or vaste isolation and that
are associated vith the ability of geologic nuclear vaste repository to function
in a manner that prevents or mitigates the consequences of a process or event
that could cause undue risk to the radiclogical health and safety of the public.
Items and activities important to safety are those engineered structures,
systems, components, and related activities essentiel to the prevention or
mitigation of an accident that could result in a radiation dose either to the
vhole body or to any organ of 0.5 rem or greater either at or beyond the nearest
boundary of the unrestricted area at any time until the completion of the
permanent closure of the repository. Items and activities important to vaste
isolation are those barriers and related activities vhich must meet the criteria
that address post-closure performance of the engineered and natural barriers to
inhibit the release of radionuclides. The criterie for items or activities
important to safety and vaste isolation are found in 10 CFR 60, and 40 CFR 191.

QUALITY ASSURANCE LEVEL II: Those activities and items related to the systems,
structures, and components vhich require a level of quality assurance sufficient
to provide for reliability, mainteinability, public and repository wvorker
nonradiological health and safety and other operational factors that vould have
an impact on DOE and YMPO concerns, and the environment.

QUALITY ASSURANCE LEVEL III: Those activities and items not classified as QA
Level I or I1I. ‘

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

RADIOACTIVE VASTE: High-level Vaste (BLV) and other radiocactive materials that
are received for emplacement in & geologic repository.

READINESS REVIEW: An independent, systematic documented reviev to determine and
inform management of the readiness to advance from one phase, process, or
gctivity into enother. Readiness Revievs are used to coordinate many elements
and provide attention to detail, to assure that the project i{s ready to proceed
to_ the comprehensive reviev of a total project or a particular segment of the
project. e e AT B .
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RECEIVING: Taeking delivery of an item at & designated location.

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

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

REPOSITORY: See Geologic Repository Operations Area.

RETRIEVAL: The act of intentionally removing radicactive vaste from the
underground location at vhich the vaste had been emplaced previously for
disposal. "

REVORK: The process by vhich a nonconforming items or activity is made to
conform to the original requirements by completion or correction utilizing
existing approved procedures.

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

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

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

SCIENTIFIC NOTEBOOK: A document wvhich may be used to provide a wvritten record
or the results of scientific investigations and experiments vhen the vork
involves a high degree of professional judgment or trial and error methods, or
both. These notebooks may be used in lieu of a technical procedure.

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

A

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

SPECIAL PROCESS: A process, the results of vhich are highly dependent on the
control of the process or the skill of the operators, or both, and in vhich the
specified quality cannot be readily determined by 1nspeetion or test or the
product.

SURVEILLANCE: The act of moniioring or observing to verify vhether or not an
iten or activity conforms to specifigd requirements.

TECENICAL PROJECT OFFICER (TfO): The individual vithin each YMP Participant’s
organization vho has been assigned overall responsibility for the organization’s
scope of vork as detailed in the Vork Breakdown Structure (VBS) Dictionary.

TECHNICAL REVIEVW: A documented traceable reviev performed by qualified
personnel vho are independent of those vho performed the vork but wvho have
technical expertise at least equivalent to those vho performed the original
vork. Technical revievs are in-depth, critical revievs, analyses and evalvation
of documents, material or data that require technical verification and/or
validation for applicability, correctness, adequacy, and completeness.

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

 TRACEABILITY: . The ability to trece the history, application, or location of an
item and like items or activities by means or recorded identification.

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

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

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

USE-AS-IS: A disposition that is petnitted for a nonconforming item or service
vhen it can be established that the item is satisfactory for its intended use.
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VALIDATION (QA RECORDS): Validation is the act of revieving & document or
document package to ensure it is complete, authenticated, reproducible, and
microfilmable.

VERIFICATION: The act of revieving, inspecting, testing, checking, auditing, or
othervise determining and documenting vhether or not items. processes, services,
documents conform to specified requirements.

VAIVER: Documented authorization to depart from specified requirements.

VASTE PACKAGE: The vaste form and any containers, shielding, packing, and other
absorbent materiasls 1mmediately surrounding an individual vaste container.

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

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

YUCCA MOUNTAIN PROJECT PERSONNEL: All U.S. Department of Energy Participating
Organizations, and NTS Support Contractor personnel involved in YHP activities.

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

YUCCA MOUNTAIN PROJECT WORK BREAKDOWN STRUCTURE (VBS) DICTIONARY: A controlled
document vhich established & product oriented framevork for organizing and
defining vork to be accomplished.

s
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Appendix C

I.

1I.

III.

SUBJECT: REQUIRENENTS FOR DEVELOPMENT | REVISION NO. | BUPERSEDES }PAGE OF
OF COMPUTER SOFTWARE USED FOR 1 REV O S 10
| LICENSTNG APPLICATIONS

PURPOSE

A.

This appendix provides criteria for the development, maintenance, and
security of computer softwvare. In eddition, it prescribes
appropriate systematic practices that reduce the likelihood of
defects entering executable code during development, ensure that the
end product ansvers the requirements of its intended application, and
reduce the likelihood that defects vill be introduced into executable
code during later maintenance and modification.

SCOPE

A.

The requirements set forth in this eppendix apply to computer
softvare used to produce or manipulate data vhich is used directly in
site characterization, and the design, analysis, performance
assessment, and operation of repository structures, systems, and
components. The extent to vhich these requirements epply is related
to the nature, complexity, and importance of the softvare
application.

REQUIREMENTS

A.

The development and maintenance of computer scftvare shall be
prescribed in vritten procedures that shall assure that the
requirements specified herein are implemented in a consistent and
systematic manner.

Softvare Life Cycle

‘1. Softvare development activities shall adhere to a softvare life

cycle model that requires that softvare development or
acquisition proceed in & traceable, planned, and orderly manner.
The relative emphasis placed on each phase of the softwvare
development cycle will depend on the nature and complexity of the
softvare being developed.

2. Each phase of the softvare development cycle shall provide
specific attributes that shall be incorporated into verification
and validation activities. The documentation for each phase of
the softvare development cycle shall be revieved and approved es
specified in the softvare QA procedure.

3. Life cycle model shall include the folloving:

" Requirements,
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b. Design,

¢. Implementation,

d. Test,

e. Installation and checkout and,

f. Operation and maintenance.

C. Softvare QA Procedure

1.

2.

The application of the softvare life cycle to the development
and/or use of the softvare shall be as described in the softvare
QA procedure. A softwvare QA procedure shall be prepared for each
softvare development/application effort at the start of the
softvare life cycle. This procedure may be prepared individually
for each pilece of softvare or may exist as a generic document to
be applied to all softvare prepared vithin an organization. The
softvare QA procedure shall identify:

a. The softvare products to vhich it applies,

b. The organizations responsible for softvare quality and their
tasks and responsibilities,

. ¢. Required documentation and

d. The required softvare revievs.

The softvare QA procedure should reference any standards,
conventions, techniques, or methodologies vhich guide the
softvare development, and describe methods to assure compliance
to the same.

Softvare life cycle management shall be described vithin the
softvare QA procedure. Specific softvare life cycle controls
shall be presented in the softvare QA procedure. The following
life cycle elements shall apply, as appropriate, for the specific
1life cycle model defined, interpreted, and described in the
softvare QA procedure.

8. Requirements Phase: Requirements that pertein to
functionality, performance, design constraints, attributes,
and external interfaces of the completed softvare shall be
specified, documented, and revieved. These requirements
shall possess the following characteristics: "

(1) A format and language that is understood by the
programming organization end the user,
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b.

C.

d.

(2) Enough detail to allov for objective verification,

(3) Adequate definition to provide for the response of the
softvare to the identified input data and,

(4) The information necessary to design the softvare without
prescribing the softvare design itself.

Design Phase: Softvare design based on the requirements
shall be specified, documented, and systematically revieved.
The design shall specify the overall structure {(control and
data flov), and the reduction of the overall structure into
physical solutions (algorithms, equations, control, logic,
and data structures). The design may necessitate the
modification of the requirements documentation. Design phase
verification and validation activities during this phase
shall consist of:

(1) The generation of design-based test cases,
(2) The reviev and analysis of the softvare design and,
(3) The verification of the softvare design.

Implementation Phases The design shall be translated into a
programming language end the i{mplemented softvare shall be
debugged. Only minor, if any, design issues shall be
resolved at this phase. Verification and validation
activities during this phase shall consist of:

(1) The possible modification of test cases necessary due
to design changes made during coding and,

(2) The examination of source code listings to assure
adherence to coding standards and conventions.

Testing Phase: The design as implerented in code shall be
exercised by executing the test cases. Failure to
successfully execute the test cases may require the
modification of the requirements, the design, the
implementation, or the test procedures and test cases.
Verification and velidation activities during this phase
shall consist ofs

(1) The evalvation of the completed softvare to essure
adherences to the requirements and,

(2) Thé preparation of a report on the results of softvare
verification and validation.

Installation end Checkout Phase: The softvare becomes part
of a system incorporating other softvare components, the
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D.

the softvare vith other components may consist of installing
hardvare, installing the program, reformatting or creating
databases, and verifying that ell components have been
included. Testing activities during this phase shall consist
of the execution of test cases for installation and
4integration.. The cases from earlier phases shall be

enhanced and used for installation testing.

f. Operations and Maintenance Phases In this phase the softvare
has already been approved for operational use. Further
activity shall consist of maintenance of the softvare to
remove latent errors (corrective maintenance), to respond to
nev or revised requirements (perfective maintenance), or to
adapt the softvare to changes in the softwvare environment
(edaptive maintenance). Softwvare modifications shall be
approved, documented, tested (including regression testing as
appropriate), and controlled in accordance with the softvare
verification and validation section.

Softvare Verification and Validation

1.

2.

3.

Verification and validation procedures shall employ methods such
as inspection, analysis, demonstration, and test to assure that
the softvare adequately and correctly performs all intended
functions, and that the softvare does not perform any function
that either by itself or in combination with other functions can

. degrade the entire systen.

Verification and validation activities shall be planned and
performed relative to specific hardvare configurations. The
amount of verification and validation activity shall be
determined by the type and complexity of the softvare. Prior to
use for a licensing activity, verification end validation of the
final version of the softvare product shall be accomplished by an
$ndependent individual or organization, one vho did not vork on
the original softvare. The results of ell verification and
validation activities shall be documented in the Verification and
Validation Report.

Verification and/or validation of computer softvare should be
performed in tvo stages:

a. By the individual generating or modifying the softvare and,

b. By an independent individual or organization, one vho did not
vork on the original softvare.

The first stage should involve activities (i.e., iterations of.
tests and runs) to arrive at a final product. It is not required
to document all of the activities performed to satisfy the
softvare developer.
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4.

5.

Verification activities shall be integrated into all applicable
phases.of the softvare life cycle and shall be performed to an
extent proportional to the critical importance of the softvare.
Softvare verification shall be performed to assure that the
softvare design is implemented in code. Appropriate methods such
as inspection, analysis, test, or demonstration shall be applied
to accomplish verification objectives. '

Validation activities are performed to demonstrate that the model
as embodied in the computer softvare is a correct representation
of the process or system for vhich it is intended. This is
accomplished by comparing softvare results against verified and
traceable data obtained from laboratory experiments, field
experiments or observations, or in situ testing. Specific sets
of data used in the validation process shall be identified and
Justification shall be made for their use. Vhen data are not
available from the sources mentioned above, alternative
approaches used shall be documented. Alternative approaches may
include peer reviev and comparisons with the results of similar
analysis performed with verified softvare. The results of the
validation shall be documented.

E. Softvare Configuration Management

1.

A softvare configuration management system shall be established
to assure positive identification of softvare and control of all

softvare baseline changes.

a. Configuration Identification: A configuration baseline shall
be identified at the completion of each major phase of the
softvare development cycle. Approved changes to & baseline
shall be added periodically to the baseline as updates. A
baseline plus updates shall specify the most recent software
configuration. Updates shall be incorporated into subsequent
baselines. Both baselines and updates shall be defined by
their composition of softvare configuration items. A
labeling system for configuration items shall be implemented
that:

(1) Uniquely identifies each configuration item or version
number.

(2) Identifies changes to configuratfon items by revision.

(3) Places the configuration item in & relationship vith
other configuration items.

b. Configuration Change Control: Changes to baseline softvare
configuration shall be formally documented. This
documentation shall contain a description of the change, the
{dentification of the originating organization, the rationale
for the change, and the fdentification of affected baselines
and softvare cbnfiguration items. The change should be
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formally evaluated by a qualiffied individual or organization
vith the ability to approve or disapproved the proposed
change. Assurance shall be provided that only authorized
changes are made to softvare baselines and softwvare
configuration {tems.

c. Configuration Status Accounting: The information that is
needed to manage softvare configuration control of softvare
shall be recorded and reported. This information shall
include a listing of the approved configuration
identification, the status of proposed changes to the
configuration, the implementation status of approved changes,
and all information to support the functions of configuration
fdentification, and configuration control.

F. Revievs

1. Revievs of softvare development activity shall be performed as
each life cycle phase is completed to assure the completeness and
integrity of each phase of development. The procedures used for
revievs shall identify the participants and their specific
responsibilities during the reviev and in the preparation and
distribution of the reviev report.

2. The documentation for all revievs shall contain a record of
reviev comments, a procedure, and timetable for the resolution of
the reviev comments, and the personnel responsible for this
resolut!on.

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

a. Softwvare Requirements Reviev: The reviev of softvare
requirements shall be performed at the completion of the
softvare requirements documentation. This reviev shall
assure that the requirements are complete, verifiable, and
consistent. The reviev shall alsc assure that there is
sufficient detail available to complete the softvare design.

b. Softvare Design Reviev: The software design reviev vill be
held at the completion of the softvare design documentation.
This reviev shall evaluate the technical adequacy of the
design approach, and assure that the design ansvers all the
requirements in the requirements documentation. The
complexity of the softvare design may require the performance
of tvo design revievs; one at the completion of the overall
softvare srchitecture, and the second at the completion of
the total design.

C.

¢. Softvare Implementation Reviev: The softvare implementation
reviev is an evaluation of the completed requirements, design
and implementation process prior to independent verification
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d. Softvare Verification and Validation Reviev: The softvare
verification and validation reviev is an evaluation of the
adequacy of verification and validation procedures and
completed softvare verification and validation activities.
The reviev results in an approval of verification and
validation documentation.

G. Discrepancy Reporting and Corrective Action

1. A formal procedure of softwvare discrepancy reporting and
corrective action shall be established. This discrepancy
reporting system shall be integrated vith the configuration
management system to assure formal processing of discrepancy
resolutions. Softvare discrepancy reporting and corrective
action procedures shall asssure that, as & minimum:

a. Defects are documented and corrected,

b. Defects are assessed for criticality and impact on previous
applications,

c. Corrections are revieved and approved before changes to the
softvare configuration are made and,

d. Preventive and corrective actions provide for appropriate
notification of affected organizations.

B. Acquired Softvare

1. Procedures shall be established for controlling the transfer of
computer softvare from an outside source to a user organization
and from e user organization to an outside requesting
organization. Softvare transfer requests of the organization (or
purchases) from an outside source shall include appropriate
criteria to enable the softvare received to comply, as much as
possible, vith the requirements of this appendix and the needs of
the organization’s computer system. Those requirements not met
by the softvare received shall be completed by the organization
in the relative phase of the softvare life cycle that is
incomplete or, if that is not possible, the reason shall be
documented and maintained with the softvare and distributed to
the users.

2. Configuration management change controls shall be established for
documenting the conversion of softvare to be used on & computer
system, and/or peripheral hardvare, other than that for which it
vas designed. Conversion includes all modifications and tests
made to input/output or the source code or edditional softvare
vritten to run the original softvare on the nev system. Softvare
conversion shall be documented and maintained for the specific
version of the softwvare and the computer system on which it is
installed. Softvare conversion changes shall be evaluated and
activities performed in .accordance vith the appropriate
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I. Computer Softvare Applications

1. Procedures shall be established for controlling the application
of verified and/or validated computer softvare to technical
calculations in support of site characterization or design,
analysis, performance assessment, and operation of repository
structures, systems, and components.

2. Procedures shall be established for documenting end revieving
softvare application and analyses and assuring that all results
are accurate and reproducible. Requirements shall be established
for identifying or othervise marking record copies of all
analyses and supporting documentation. Supporting documentation
includes computer. output {results), code input date including
date bases and original sources/references of and assumptions
used to obtain such data, code design, user’s and/or operation
manuals, verification/validation test results and/or hand
calculations.

3. Technical calculations using softvare shall be performed wvith
applicable computer codes and wvith softvare operating procedures
defined sufficiently to allov independent repetition of the
entire computation. '

4. Controls shall be established for generating and documenting
softvare used to perform technical calculetions. All auxiliary
softvare used should be included in documentation of technical
calculations performed and should be included in independent
reviev as part of the calculation.

5. All applications of computer softvare shall be independently
revieved and approved to assure that the softvare selected is
applicable to the problem being solved and that all input data
and assumptions are valid and traceable.

IV. DOCUMENTATION .

Hinimum acceptable life cycle documentation of computer softvare
developed or modified for use on YMP shall be specified in the softvare
QA procedure(s). The documentation provided shall describe the
folloving, as applicable. Additional documentation may also be
identified in the softvare QA procedure for each YMP participant’s
softvare project.

A. Softvare Requirements Specification

1. A specific capability of softvare can be called a reguirement
only if $ts achievement can be verified by a prescribed method.
Softvare requirements documentation shall outline the
requirements that the proposed softvare must fulfill. The
requirements shall address the folloving:

a. Functionality - The functions the softvare are to perform,
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b. Performance - The time-related issues of softvare operation
such as speed, recovery time, response time, etc.,

c. Design constraints imposed on {mplementation - Any elements
that vill restrict design options,

d. Attributes - Non-time-related issues of softvare operation -
such as portability, correctness, security, maintainability,
etc. ]

e. External Interfaces - Interactions vith other participants,
hardvare, and other softwvare.

B. Softvare design documentation is & document or series of docuhents
that shall contein:

1. A description of the major components of the softvare design as
they relate to the requirements of the softwvare requirements
specification,

2. A technical description of the softvare vith respect to control
flowv, data flowv, control logic, and data structure,

3. A description of the allovable and tolerable ranges for inputs
and outputs, '

4. The design described in a manner that is easily traceable to the
softvare requirements,

5. Code essessment and support documentation end descriptions of
mathematical models and numerical methods as required by NRC
publication NUREG-0856,

6. cantinuing documentation, code listings, and softvare summary
forms as required by NUREG-0856.

C. Any design changes made to the requirement and design phase documents
shall be assessed as to the impact on the design. The revised
requirement and design phase documents shall be revieved to the same
level of reviev as the original documents. The results of this phase
should be the basis for the softwvare verification and validation
procedure.

D. Softvare verification and validation documentation shall include a
procedure that describes the tasks and criteria for accomplishing the
verification of the softvare in each phase, and the validation of the
softvare. The documentation shall also specify the hardvare and

_ systen softvare configuration pertinent to the softvare. The
documentation shall be organized in & manner that allovs traceability
to both the softvare requirements and the softwvare design. This

*‘documentation vill also include a report on the results of the
execution of the software verification and validation activities.

FOR INFORMATION ONLY |~




HOLMES & NARVER

YMP QUALITY ASSURANCE PROGRAM PLAN eccrion APP-Chev 1  paae 100F

This report shall include the results of all revievs, audits, and
tests, and a summary of the status of the softvare.

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

1. Program considerations, 6ptions, and fnitiali{zation procedures,
2. Anticipated error sitvations and hov the user can correct them,

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

4. Input and output options, defaults, and formats,

5. Systenm interfaée'features and limitations,

6. Information for obtaining user and maintenance support and,
7. Sample problems.

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

V. REFERENCES

NUREG-0856, "Final Technical Position on Documentation of Computer Codes
for High-Level Vaste Management.®

FOR INFCRMATION ONLY. .
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SUBJECT: REVISION NO. | SUPERSEDES | PAGE OF
REQUIREMENTS FOR PEER REVIEV 1 REV O 1 &
I. PURPOSE
This appendix provides the requirements regarding the applicability of
peer revievs, the structure of peer reviev groups, acceptability of
peers, and the conduct and documentation of peer revievs. -
II. SCOPE

\_/ | 1

A. & peer reviev shall be used vhen the adequacy of information (e.g.,
data, interpretations, test results, design assumptions, etc.) or the
suitability of procedures end methods essentiel to showving that the
repository system meets or exceeds its performance requirements with
respect to safety and vaste isolation cannot othervise be established
through testing, alternate calculations or reference to previously
established standards and practices.

REQUIREMENTS

A. General Requirements

1. The folloving conditions are indicative of situations in vhich a ..
peer reviev shall be considered:

a.

Y
Ce
d.

£.

g

Critical interpretitions or decisions vill be made in the
face of significant uncertainty, including the planning for
data collection, research, or exploratory testing, -

Decisions or interpretations having significant impact on
performance assessment conclusions vill be made,

Novel or beyond the state-of-the-art testing, plens and
procedures, or analyses are or vill be utilized,

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

Results of tests are not reproducible or repeatable,
Data or interpretations are ambiguous and,

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

FOR INFORMATION ONLY
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B.

C.

2.

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

Structure of Peer Review

1.

2.

The number of peers and structure comprising a peer reviev group
shall vary commensurate vith the folloving:

a. The complexity of the work to be revieved,

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

¢. The number of technical disciplines involved,

d. The degree to vhich uncertainties in the data or technical
approach exist and,

e. The extent to which differing vievpoints are strongly held
vithin the applicable technical end scientific community
concerning the issues under reviev.

The collective technical expertise end qualifications of peer
reviev group members shall span the technical issues and areas

" involved in the work to be revieved, including any differing

bodies of scientiffc thought. The potential for technical or
organizational partiality shall be minimized by selecting peers
to provide e balanced peer reviev group. Technical areas more
central to the vork to be revieved shall receive proportionally
more representfation in the peer reviewv group.

Acceptability of Peers

1.

2.

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

Hembers of the peer review group shall be independent of the
original vork to be revieved. Independence in this case means
that the peer vas not involved as a participant, supervisor,
technical reviever, or advisor-in the vork being reviewed, and to
the extent practical, has sufficient freedor from funding
considerations to assure the work is impartially revieved. 1In
some cases (i.e., funding considerations) it may be difficult to

FOR INFORMATION ONLY




HOLMES & NARVER

k/' YMP QUALITY ASSURANCE PROGRAM PLAN secion App Drev 1 maoe 3 of 4

1,

3.

1.

2.

meet the independence criteria vithout reducing the technical
quality of the peer reviev. Vhen the independence criteria
cannot be met, a documented rationale shall be included in the
peer reviev report.

D. Peer Reviev Process

A peer reviev plan shall be prepared prior to initiating a peer
reviev. The peer reviev plan shall describe the work to be
revieved, the size and spectrum of the peer reviev group, and the
suggested method and schedule necessary to produce & peer reviev
report.

The peer reviev group shall evaluate the report on:

a. Validity of assumptions,

b. Alternate interpretations,

c. Uncertainty of results end consequences if incorrect,

d. Appropriateness and limitations of methodology and
procedures,

e. Adequacy of application,

f. Accuracy of calculations,

g. Adequacy of requirements end criteris and,

h. Validity of copclusions.

The chairperson of the peer group shall be responsible for having

documentation prepared to indicate the results of meetings,
deliberations, and activities of the peer reviev process.

E. Peer Reviev Report

A report documenting the results of the peer reviev shall be
prepared and {ssued under the direction of the peer reviewv group
chairperson and shall be signed by each peer review group member.
The peer reviev report shall include the folloving:

a. A clear description of the work or issue that vas peer
revieved,

b. Conclusions reached by the‘peet reviev process,

c. Individual statements by peer reviev group members reflecting
dissenting vievs or additional comments, as appropriate and,

FOR INFORMATION OFiLY
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d. Listing of the peers and the technical qualification and
evidence of independence for each peer, including potentisal
technical and/or organizational partislity.

IV. DOCUMENTATION

QA records of peer reviev meetings and reports shall be processed in
accordance vith section 17 of this QA Program Plan.

|

FOR INFORMATION ONLY
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SECTION I
sec. 1
ORGANTZATION k
1.0 QUALITY ASSURANCE RESPONSIBILITIES OF PROJECT PARTICIPANTS <~
- o+ I
(1)The MNevada MNuclesr Waste Storage Investigations (MWSI) Prcject (') ¢ IF" oK -
Participants shall be responsible for the establishment snd execution of a RAFY . o
Quality Assurance Program Plan (QAPP). (2)The participents may delegate to ( . [N
others, such as contractors, sgents, or consultants, the work of establishing 2) I 0 k ’
and executing the Quality A (OA) progrem, ot sny part thersof, but HHl Sty RSPyl , =
shall retain the - ibility therefora, (3)The delegation of execution of ..,.) T+ 0 “ o~
the OA Progrsm FPlan requitements shall be documsnted. (4)The organizationsl el . -
structure, lines of communication, suthority and duties of persocas and o - .
organizations perfomming activities affecting quality shall be clesrly /4\ Aripram 0[( - R "
establishad and delineated in writing. (5)These activities affecting quality 3 - N ,
include both the performing functione of attaining quality objectives and the /r—') T“,-.-C,.‘ MO( -"*’-/&LIC”W ’ . ."“
OA functions. (6)While the line organization is responsible for performing ¥ urc-i oo ’”@r_ . .
these activities properly, the QA organization shall wverify the proper / “) LLCy (oK 4'ﬁ‘f( v StRp It -
paxformance of work through implemesntation of sr~ropriate QA controls. "
2.0 OA FONCTIONS
(7)Tue OA functions are those of assuring that sa sppropriste OA program is (7) E_C| [ 74
estsblished and executed effectively and of werifying, such as by checking,
awditisg, surveillance and inspection, that activities that affect the quality
fun:tions have been perforwed corzectly. (8)The persons and organizations per- \
forming OA functions shall bhave sufficient authority, access to work areas,
srd ozganizational fresdom to jidentify quality problems; to initiate, "BEST AVA"-ABLE COPY"
recomwend, or provide solutions through designated channels; to verify i
1
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jrplementation of the solutions; asnd to that furth i (8) m 0-' (,Z
delivery, instsllation, or use is controlled vmtil proper dhpoaiuon o! a *
nonconformance, deficiency, or unsatisfactory condition has occurred. (9)This
includes the shility to stop (or cause to be stopped) unsatisfactory work ‘q) nr.c.| Ve
through established channels. (10)Such persons or organizstions shall have
dizect to ponsible managemant st a leawvel vhere sppropriaste action .
can bs effected and shall report to a gemeat laval at vhich this required (\0} .\ )
suthority and orgsnizational freedom ars provided, including sufficient
independence from cost and schedule. .
2.1 DEDICATED OA POSITIONS
-
(11)The person responsible for directing and msnsging the overall MWSK () [TT.Ca OR . -
Project Participant QA program shall be identified and have appropriate otqm- '
izational position, responaibilities, and authority to ise | . ,,
over the QA program. (12)This pearson shall have sppropriste —uqc-nnt and QA (\7-) l‘[ c. \
knowledge and experience and shall be at the same or higher organizatioa level . La ‘2 Ok . s A
as the highest line manager responsible for performing activities affecting N .
quality and sufficiently independent from cost and schedule. - g
{13)Pexsonnel in this position shall have responsibility for approval of (1) ('3) ]K C.2 ¥
OAPPs, changes thersto, and interpretastions thereof and (2) isplementing oRANTA ,,,,{ ] v
procedures and all changes thereto. (14)This position shall have effective 64) m .C. ‘ om/m-v V Vo 2144 ,WNS 7. X% %
ication ch 1s with other senior management positions. (15)Personnel B” HePoeDAG RErYwshor
in this position shall have the responsibility and authority to verify the . i S M
sdequacy and effectiveness of OA plans, requirements, and OA program implemen- {,g\, ™m.c. (4 O EoWL {
tation by that organization and its subordinate organizations. (16)Full-time
cated sitions are to be established the Maste t Pro .
ottice om0, ra - e s site. oo aolm.c.e o

Office (W20}, Participating Organizations, and the Nevada Tests Site (NT3)
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Support Comtractors. (17)The mansgemant position that retains oversll v A /(/ LEEL OPRA v
authority and responsibility for the QA Progtama “as well as personnel 67) m < 0,7’/,72:0 /s Wl"f- Y] m
considersd to be “full-tims dedicated” shall not be assigned duties that would’ ermcen B /MT
prevent full sttention to MNNST Project OA responsibilities or that would con- e ) WS
flict with the reporting and resolution of OA issaes and problems related to 1/4":’/"47”“
the MMST Project. Fi ; v mﬁdn;”/a
THE oo
LYIATEVER TIME
2.2 MITHORITY /jl/J(GgW}',
(18)Authority for the resolution of disputes involving quality arising ( w] I=.C 0« 3:;; RS - a
from a difference of opinion b O\ p 1 and others shall be s
1dentified. (19)This authority shall include the ability of QA persoanel to -
elevate the resclution of disputes to progressively higher orgsnization levels (\"i"] . C.\ 0/( .
through established channels including the WO POM, if the dispute cannot be ’ *
resolved within the organization. ¢
- -
- -"‘
2,3 ORGANTZATIOMAL STROCTURE B :
m *! o K - hd
{20)Because of the many varisbles jnvolved, such as the number of (20 "“;&’a’ -
personnel, the type of activity being performsd, and the location or locations
at which the activities are to be performed, the organizstional structure for
executing the OA program may take various forms provided that the persons and ’ OK
organizations assigned the QA functions have the required suthority and organi- (Z‘) l“‘f""“- :
zational freedom. (21)The QA responsibilities of all organizational elements __'?) y
depicted on organization charts shall be described. LL

T.A-C
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3.0 QUALYTY ASSURARNCE PROGRAM PLAM K
0
(22)A Quality Assurance Program Plsn (OAPP) shall spply to all iteme snd (D||. G [tseorm (rs
activities of sn orgsmisation affecting quality. (23)The organizstional
stxucture and the responsibility of assigrents shall be clearly established '
such that certain results, as described below, are cbtained. (l}) L *E 0;
m\or\m--‘e
3.1 ACHIEVEMENT AND MAINTENANCE OF QUALITY e
(2¢)Quality is achieved snd saintained by those who have been assigned (24) “"'-‘\"1 o (1[4 .
responsibility for pecforming work. ?\A’ -
3.2 VERIFICATION - ’
- - -
{25)Quality aschievement is werified by persons or organizations not @5) mwe.ale2 oK .
directly responsible for performing the work. (26)Verification of coaformence . “\
to estsblished requi (sccept ) is accomplished by individuals or ) *
groups within the QA organizatica unless spacifically exespted elsewhers in . <
this document. (20 _i___W.Q.,Z. 0k.
4.0 MULTIPLE ORGANIZATIONS
(27)If more than one organization i3 involved in ths execution of (Z—O HIH?L Ok
sctivities affecting quality, then the responsibility and suthority of each ifheck, “’&E
organization shall be established clearly and documsnted. n
t
L)
BEST AVAILABLE copy:
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4.1 DOCMENTATION OF INTEZRFACES
() K
(28)The external interfaces between organizations and tha internal
interfsces between organizational onits and changes thereto shall be (“!D 0(
documanted. (29)A11  interface responsibilities shall be defined and
documented. (30) Intexrfaces between the PO, the Participating Organizations, (@ .
and the NTS Support Contractors shall bs  described in the QAPPs of the Ok
respective otganizations. (31)From an overall MNWSI Project standpoint, these
interfaces are exchanges of technical requirements of work to bes parfotmed and
1iajson until completion of work. (32)The MWSI Project Administrative (30 0‘ .
Procedures (APs) provide the isplementing interface controls utilized by all
of the MMSI Project participants while Participating Organization and NTS -
Support Comtractor isplemsnting procedures describe the sethods of conducting /aL) o -
inter-organizational interfaces. )
(33)The organizational structure for executing the QA programs varies from - h
organization to orgsnization, and each one shall be described in the ﬁ3> 0k .
individual organization’s OAPP. (34)The Technical Project Officer of the _ =A
respective Participating Organizations and the respactive NTS Support *
Contractors are responsible to the MMPO Project Mansger to ensure that the /34) 4, /(
Project activities for which they are responsible are perforwsd to a QAPP and
implementing procedures that are consistent with this QAP,
i
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SECTION 1T
QUALITY ASSURANCE PROGRAM
m|ma |k
1.0 EXTENT OF THE QUALITY ASSURANCE PROGRAM .
vinym
(1)The Quality Assurance (QA) Program for the MMWSI Project consists of (") '“Y Pn OK
the MOWST Quality Assuranoe Plan (OAP), the QA Program Plans of the Waste Mmna- 'S ’( .
gemant Project Office (W#0), the Participsting Orgenizations, and the Nevads (® .
Test Site (MTS) Support Conmtractors, and the OA and technical procedures /. ’ .
required to implemant thase documsnts. (2)The NWSI Project Office will submit D ¢
this QAP and the WMPO QAPP to the OCRMM Director, Office of Quality Assurance (-’.) O >
for approval. (3)Pending receipt of this approval, QA plans way be issued by K . -
me0 for finterim use. (¢)When any OA plan i3 issuved for interim use, the : .
transmittal record shall be appropristely marked to indicste that it is for (6) A OIC - R '.
interim use. (3)Final OA plans will includs a signature block for approval by @"?P
the Director, Office of Quality Assurance. » . . < A
(7) m ‘- 0k - L]
(6)Each MMSI Project Participant shall develop a Quality Assurance ’ -
Program Plan which shall provide the description of the orgsnization’s QA
program and indicate the cosmitment to the applicable MMWSI Project QA require- (@ ud
mants given herein. (7)Bach Quality Assursnce Program Plan (QAPP) shall incl- : OK
vde consideration of the technical sspects of the activitias affecting quality (q) Rl
snd shall be generated by the raspective QA organization with assistance from ' DK
the technical staff. (8)The QAPP shall provide instruction to isplement and
spply the OA requirements to the technical activities of the NNWSI Project. (@ Seeevon X o(
(9)1t shall be planned, implemsnted, and maintained in accordance with this m.c. 4

document and be consistent with and address all of the applicable requirements ;
of this MW®ISI QA Plan. (10)Management above or outside of the QA organization
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shall regularly recsive informetion as to the pe, status, adequacy, ! (l‘) ™.F 174
compliance, etc. of the OA Progrsm. (11)Msnegement shall perform reediness <« '
reviews, as deemad approprista. (12)Readiness reviews shall spply to major (\2) ™.v W
scheduled/planned activities which could affect quality. (13)Readiness reviews ]
shall ba used in wverifying that specified prersquisites and programmatic (\’7,) ™. W(),(
requirements have been identified prior to starting a major activity. .
(14)The hierarchy of critetia applicsble to the Project are shown ia (W e |0k
Figure 1 of the Intzoduction of this document. (15)With the exception of the O[a . .
CFR, where deviations between the requirements of tha higher-tier doc t (ﬁ) .G .
referenced in that Figure and this OAP exist, the requirements of this
4 t shall p i1, .
1.1 OA CRITERIA .- -
{(16)The OA Criteria and specific requirements associated with these ([Q e 4 ,< . '-
criteria have been adspted to the IMWSI Project activities through this QA - .
plan and shall he addreased in the QAPPs of the WPO, the Paxticipeting Organi- - [1}"’,/5 v
zations, and NTS Support Contractors., (17)When a specific criteris is not ’ - . _ ' '/‘) Fe 7
spplicsble to an organization’s activities, it shall be noted in the QAPP and ( l?) S‘Tﬂ‘_f!“"‘h- /ﬂ(ﬁmﬂ{k M.Z / f, A s T /’})4,;
recorded on the checklist required in paragraph 1.2 below with justification '*’/h 5 A4 MU oMUl hd
of its exception. PLCEPrED
o O3
1.2 CONTENTS OF THE QAPP
(10)The Quality Assurance Program of each organizstion shall consist of the /IP) Im.% ’0(
OAPP plus appropriate isplemsating procedures required to provide and *
implemant control over activities atfecting quality. (19)The control shall be TBYC
consistent with the importance of the activity. (20)These procedurss shall be (ﬁ) : 6 (M( '
developad by qualified personnel and be reviewed and approved by the cognizant . "
OA organjzation prior to isplemsntation to sssure that they meet all the req- .
uirements of their QAPP. (203 “I.C, 0 K
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) (21)The OAPP of each Participeting Organizstion and RTS Support Comtractor ( ) T 0 .
shall ba subwmitted to the WO for review prior to implementation and shall u .n r K
include a checklist based on this FNNSI QAP which ideatifies how and where
each requirement of this d t i3 addressed. {22)The W20 is alsc required (7—7—\ njn R aid 7 ¢
to complete a checklist based on INWSI/88-9 (formmrly HVO-196-17) for the .
preparaticn of the WO OAPP, (23)The OAPP of esch Project Participsting ()| s.A PE
Organization and NTS Support Contractor shall be reviewsd, comments resolved, .
and the document approved by tha R®0 within a timely mannex. .
1.3 QAPP VERIFICATION
-
(26)Assurance that tha QA vequirements have been adequately addressed and (74) )y 7’»“0 0( . -
affectiwly isplemsnted will be provided by the WO with support from the .
SAIC/TEVSS Project QA Department during the review and app 1 of each organ- . . ¢
isation’s ORPP, wonitoring and surveillance operstions, and sudits of acti- (?S) Secton |8 oz - -
wities. (2%)The Psrticipating Orxganizations’ and NTS Support Contractors’ mpr . LA
management shall also wonitor their respective QAPPs through internal sudits : . .
to assess the adequacy of their progrsm and assure its effective -
implementation, "
1.4 OUSE OF DATA NOT GENERATED UNDFR OA CONTROLS
(26)The QA progtam for the WMWSI Project provides for the acceptance of (2() ..,_,_d."o,\ Y| Cw
existing data for use in licensing activities that were not gemersted under 0.8
the controls of a. OA Program which meets the requirements of 10 CIR 60, ) <gerion V1 oé,
Suhpart G. (27)Specitic thods for Pt of this Information are (21 n.ge
contained in MWSI Project Administrative Procedure 3.9Q. (28)This procedure "
shall moet the requirements of NUREG - 1298 “Qualification of Existing Data CLIEN Yot O - l‘
for High-Level Muclear Waste Repositoriss® (Pebruary, 1989). (29)These (19 - BE?:T AVAILABLE COPY’
requirements are contained in Appesdix G to this OA Plsn. (30)Once accepted, 1) [elnmpel g -
this existing dsta is classified as “primery data® for licensing purposes. AL B \ .
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1.5 METHODOIOGY FOR FORMOLATING THR "Q° LIST
MD QUALITY ACTIVITIES LIST

(31)The WO shall prepare the appropriate NNWSI AP or APs for detexrmining
the items and activities to ba placed on the Project O-List snd Quslity
Activities List. (32)Procedure(s) shall meet the requiremsnts of WOREG - 1318,
Technical Position on Items and Activities in the Nigh-level Maste Geologic
Repository Program Subject to (uality Assurance Requirements” (April, 1988).
These requirements are contained in Appendix I to this QA Plan.

1.6 APPROMEH T0 QA

(33)T™he RWSI Project uses an spproach to QA that gzecoguizes the
aief be items and activities that affact radiological health and
safety and waste isolation and those thst do mot. (34)The approach is designed
to ensure that each item or actl.vity is assigned s QA level that is consistent
with jits potential ispact or rt , or both, in termm of radiological
health and safety, waste lnht.loo, nonradiological besalth and safety, the
U.8. MNuclear Regulatory Coswission (WRC) licensing requirements, the
operability asnd maintainability of the repository, costs, and schedules.
(335)The Participating Organizations or WO shall ideatify the sppropriate
quality assursnce levels for sll items and activities that affect quality
associsted with site characterization, facility and equipment construction,
facility operations, performance confirmation, permanent closure, and
decontamination and dismantling of surface facilities, (36)Once assigmed, the
QA level for a particulax item or activity shall be applied by all MWSI
Project participants involved in the activity.
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1.7 APPLICATION OF QA (31) A

(37)A QAPP  that complies with the requirements of this document,
MNWSI/08-9  (formerly IVD-196-17), shall be established by each MNWSI
Participant at the earliest practicable tims consistent with the schedule for
accomplishing the activities. (39)Bach QAPP shall assure that procedures
required to implemant the requiremsnts of this 4 are propacly
ted, controlled, snd mandated through a policy statement or equivalent
documeat signed by a responsible official. (39)The OAPP shall be applied
throughout the 1life of the MWSI Project in sccovdance with the established
policies, procedures, and instructions. (40)The OAPP shall apply to all items
and activities affecting quality. It also shall identify the major organiza-
tions participating in the project and the designated functions of these
organizations. (41)The OAPP shall provide control over activities that affect
the quality of the ldentified st . 8Y , and P s to an
consistent with their importance. (42)Tha activities that affect quality shall
be accomplished under suitably controlled eondition,-. (43)Controlled
conditions include the use of sppropriste equipment, suitable environmental
conditions for accomplishing the activity, and assurance that all
prerequisites for the given activity have been satisfied. (44)The program
shall take jinto account the nesd for special controls, processes, test
equipment, tools, and skills to sttain the required quality, and the need for
verification of quality by inspection, tast, peer review, or a cosbination of
these. (45)The program shall provide for indoctrination and, as necessary,
training of parsonnel pexforming activities that affect quality to assure that
suitable proficiency is achieved and maintained.

A

P

(46)The WO shall regularly assess the status and adequacy of the QA
Programs of the Participating Orgsnizations and NTS Support Contractors by
means of overview, survelllance, and audit activities.
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2,0 APPLICATION Of GRADED QUALITY ASSURANCE
2.1 sooee
2.1.1 EXTENT OF APPLICATION

(47)The requirements of this sectica azwm spplicable (as defined herein) to
all items and activities that affect quality during geclogic repoeitory site
charscterization, facility snd equipment desigm, p t and construction,
facility operation, performsnce confirmstion, permanent closure, decommission-
ing, and dismantling of sucface facilities. (49)The preparation of
administrative and manageswnt planning documsats shall not require QA level
assignments, except for project level documents which are specifically
required by the Nuclear Waste Policy Act of 1982 (as amended), or sre required
for licensing. In addition, procurement of administrative items (l.e., office
supplies) do not require OA level sssigrwants. (49)The WO shall develop a
Project administrative procedure for the application of graded QA. (50)The pro-
cedure shall be in consonsnce with the OA requirements specified herein,
(51)It may be neceasary to exempt osartain MWWSI itemn and sctivities from QA
Lavel assig . (52)Req for exemptions shall be docuwented and shall
contain sufficient Jjustification to support the exesption request. Such
exesptions shall be approved by the W20 POM.

2.1.2 PURPOSE OF A GRADED QA PROGRAM

(S3)The purpose of a graded QA program is to select the QA requirements
and measures to be applied to items and activities in the Repository Program
consjistent with their importance to safety, waste isolation, and the
achievemant of U.S. Department of Energy (DOE) mission cbjectives. (54)This
will be accosplished by deliberate quality planning and selective spplication
of OA requiresmnts on the item or activity to be parformsd, with varying
degrees of OA aspplied depending on item function, complexity, conseqmence of
failure, relisbility, replicasbility of zesults, and economic considerations.
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2.1.3 DETERMINATION OF THE DEGRER TO WHICH APPLICATION IS NECESSARY

(33)This aspproach involves (1) identifying those items and activities
wvhose failure could cause undue risks to the public and facility personnel or
extended interruption of facility operation with criticsl economic lossss, or
both, and (2) ensuring that these itams and activities are covered by a

t OA program. (S6)Alternatively, an item whose failure or
malfunction could result only in operational inconvenience or negligible
economic loss way deserve only a quality inspection by the purchaser vpon the
delivery of the item., (57)Betwoen thess two aextsemss, there are varying
degreas of CA to achieve the desired confidence in the quality of the
completed line of activity.

2.1.4 FLEXIBILITY OF QA REQUIREMENT SELECTION

(358)The graded approach set forth here provides flexibility in the
selection of the quality asssurance requiremsats to be applied to an item or
sctivity that is comwensurste with the relstive isportance of the role or
function assigned to the item or activity.

2.2 RZQUIREMENTS

{59)The requirements specified in this section are to be usad to spply the
graded quality philosophy to all WMMSI Project items and activities.

2.2.3 SELECTION OF QUALITY ASSURANCE LEVEL AND QA REQUIREMENTS
{60)The appropriate Quality Assurance Lsvel for any item or activity shall

be detemmined by the spplication of decision criteria as provided by the NNwSI
Mninistrative Procedures, (61)The basis for the selection of the Quality

(59)
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Assurance Laewvel and assigned QA requiremants shall be docomsnted. (62)The
assigned Quality Assurance Lavels and OA requirements smst be subwmitted to the
wP0 for review, resolution of comments, snd approval prior to implementation
or use, This review and spproval shall bs performad by the NP0 POM and
sppropriate W®0 Branch Chiefs.

2.2.2 SELECTION OF SPECIFIC QA LEVELS

(63)This app h | t th quality assurance levels (OA level)
of which one will be aniqnod to each technical task that affects the quality
of the MMSI Project. (64)The detinjtion, spplication, and sssignment to sach
of the three QA levels are describéd in the following discussion.

2.2.2.1 (65)ON level I - are those radiological health and safety related
items and activities that are isportant to either safety or waste isclation
and that are associated with the ability of a geologic nuclear waste
repository to function in a sanner that prevents or mitigates the consequences
of a process or event that could cause undue risk to the radiological health
and safety of the public.

(66)Items and activities important to safety are th engineered structures,
t o ts, and related gsctivities aessential to the prevention or
-itiqation of sn accident that could result in a radiation dose
either to the whole body or to any organ of 0.5 rem or grsater either at or
beyond the nearest boundary of the unrestricted area at any tise until the
completion of the permanent closire of the repository. (67)Items and
sctivities important to waste isolation ars those barriers and related
activities which must meet the criteria that add post-cl pert
of the engineered and natural barriers to inhibit the release of
radionuclides. (68)The criteria for items or activities important to safety
and waste isolation are found in 10CFRE60, and 40CFR191.,

()
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2.2.2,2 QA lavel II -(69)are thoes activities and items related to the
systems, structures, and corponents which require a level of quality assurance
sufficient to provide for reliability, msintainability, public and repository
worker nonradiological health and safety, repository worker radiologieal
heslth and safety and other cperstional factors that would have sn ispact on
DOE and WPO concerns, and the eavironmant.

2.2.2.3  OA Level III -(70)are those activities and items not classified as QA .
lavels I or 1I.

2.,2.3 APPLICATION OF LEVELS -
2.2.3.) QA LEVEL T T .
Gn| g . ;
QA lavel I is the most stringent level of quality assurance, (72)It is to Y/ . - .

be applied to those items and activities that may affect the ability of the ?‘.‘S.}%" '\’

repository to meet the preclosure and postclosure performance objectives (\“‘. 14 : | A A
specified by the NRC and the U.S. Envirormental Protection Agency (EPA) for (71) . *

N

"

protecting public health and safety from radiclogical hazards. (73)QA level I

activities which are on the Q-List will provide the primary data input to the (7*\
basis for the NRC to authorize construction and to issue a license for the DOE .
to receive and possess source, special nuclear, and byproduct saterial (waste)

at the geologic repository. (T4)QA tevel X contrel and documwentation sust be (14)
spplied to activities, including site characterization, scientific

investigation, facility and equipment design, p . and ruction,

facility operation, performance confiomstion, permanent closure, and
decontamination and dismantling of surface facilities when they are

specifically concerned with the protecticn of the public’s health and safety 1
with respect to a radiological hazard.
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(75)T0 keep radionuclides out of men’s -nvlw. a high level radio-
active waste yepository will utilisze angi a , struct » and
nents to contain the waste and easure the oho:t-tm safety. (76)The t-poc-
itory also will utilize the natural barriecs to afford long-term isolstion.
(17)Withia this coatext, QA level X mast be applied for near-term safety as
well as long temm isolation as per the following:

o Where items and activities could affect the preclosurs radiclogical
health and safety of the general public, Specifically, this means
items and activities that oconld cause, of result in, an socident that
could result in a radiation dose, either to the whole body or to any
organ, of 0.5 rem or greater, either at or beyond the pearest
boandary of the unrestricted area, at sny time until the permanent
closure of the repository.

© thers items and activities will provide primary data which will be
relied on for perf t of the yepoaitory system. This
data are the field snd laboratory data and subwequent analyses that
provide the basis for determining and demonstrating that the natural
and the engineered systems of the repoaitory sre cspable of meeting
the performance cbjectives for waste containment and isolation. This
includes all experiments and research vhich have a significant impact
to site-characterization or axe an essential part of the data base
that directly support the final design of the repository and waste
package performance.

isolation

o Where activities could dh ly imp the t

capsbilities of the enginesred and natural barriers,

o Vhere items are relied on to meet the postcl £
objectives of the engineered barriers of tha repository vyotm.

(79
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o thare items and activities that, having failed, oould csuse a fallure
of a OA levsl I item, or irretrievable loss of OA lewel I data.

© The design phase that involves the preparation of detailed design
documents (such as dcawings, specifications, and snalyses) will be
assigned a QA Lavel of I. One of the purposes of this design phase

is to define items that will be p d and/or tructed as a

. result of the design activity. The definition of items includes a
detailed description of their function and interrelstionalships. As
the design phase proceeds, and tho QA level for items i{s identified

and app d, design, p o, and t ion sctivities shall:

be governed by the QA level assigned to the item,
2.2.3.2 QA LEVEL II

(T0)OA Level 1II 1is the second highest level of quality sssurance. (79)0A
Lavel II controls and docussntation shall be spplied to the MWSI Project
activities, and items that are specifically d with diological
operation of the exploratory shaft facilities and repository, and the
radiological safety of the repository worker. (80)The high-level waste (HLW)
repository will wutilize enginesred systems, structures, and cosponents which
wust be deaigned, constructed, fabricated, tested, and op d to seet the
performance objoctivu during the operstional phno and to minimize the

dioclogical d to the public and repository worker and the
ndiologlcal hazard to the rwpository worker. (81)Additionally, activities
that have a wmajor ispact on project costs or schedules that could delay the
schievement of DOE/Office of Civilian Radicactive Waste Management (OCFWM)
milestones sust be appropriately coatrolled.
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(B2)Thernfors, Quality Assurance Level IT must be spplisd to sactivities and Cg;_) N(poe
items as follows: “in V

© Where items and activities that are essential to the design, constru-
ction, and operation of the repoaitory or of the sxploratory shaft
facility, and could have a major impact on the non-radiologicsl
health and safety of the public and repository worker,

© Where items and activities wvhich having failed or which are psrformed
inadequately would pository work to ba exposed to radia-
tion or radicactive ocontaminstion levels in exceas of the limits
expressed in 10CFR20.

o fHhere items and activities could affect the retrievability of waste
up to the timn of repository closure,

o Where items and activities that involve the nonrsdiologicsl
operational reliability and maisntainability of enginesred systems,

st , or

¥ .

o The design phase that involves the cosparative technical analysis of
alternatives/methods/equipment to determine which
alternative/method/equipment is preferred, shall be assigned a OA
Level of II prior to aexecution. #here a particular item can be
identified and defined during this phase, a separste QA Level
aspigrent may be made for that item. Once the OA Lavel for such sn
ftem is identified and app 4, design procur t snd construction
activities shall be governed by the QA Leavel assigned to the item.

\\‘oh
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6 Whers items and activities that, having failed, ocould result in a
major cost overrun.

© Whare items and activities that, if failed, could result in a major
schedule slippage,

(831Quality Assurance Laval II activities way hawve as such isportance as
Quality Aesursnce Level I activities; however, except when used to support a
Quality Assurance Level I activity ss indicated in the following, they do not
provide primary informetion in the licensing efforts. (84)In wost cases,
activities controlled in sccordance with a Quality Assursnce Laval II progrsm
cannot be used subssquently to directly svpport Quality Assurance level I
activities unless it can be substantisted that quality requi. ! ]
equivalent to those which would have been applied to a Quality Assurance Level
I activity wers implemented or that a technical justification process is
applied in accordance with MWSI AP 5,90 “Acceptance of Data and Data
Interpretations Not Developed Under the MWWSI Project QA Program.”

2,2.3.3 OA LEVEL 111 B

(85)QA Lavel III is the least stringent level of Quality Assurance.
(86)Level III Quality Assurance items and activities sre such that they have
no major function jin the characterization of the site and design of the
repository, but they require good practices for the intended use. (87)Design
phases which are purely preliminary snd are conducted to define the range of
alternatives/methods/equipment which are felt to be worthy of more detailed
study shall be assigned a QA level of III prior to execution. (88)Those
activities controlled in accordance with a Quality Assurance favel III program
cannot subsequently be used to directly support Quality Assurance Level I
activities.
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(89)In some cases, data or data interpretations g d as & result of (gﬁ) o /
activities oontrolled in accordance with OA Level II or III programs, or P%.b%..\-h
activitias performed prior to the complete implementation of the HWWSI Project ‘\R X
Quality Assurance Plan say be used in the licensing process as background or
corroborative information. :
2.2.4 GEMERAL
(90)The requirements contained in this document apply to Quality Assursnce @o) T.C kﬂ( : .
Lavels I and II items and activities unless otherwise noted herein. (91)The
requirements imposed for CA Llavel II1 items and activities asre those
managerisl, administrative, scientific, engineering, commarcial, and (q\\ IT. D [')/C -~
laboratory practices that are cowwnly used by the orgsnizstions participating .. . -
in the MWSI Project. - :
3.0 OA ACTIVITIES i °
\d
. i
3.1 OVEAVIEW - -
(92)Each MWSI Project Participsnt shall pecform overview of the QA (ﬁl) Seetiond P ”; .
activities of all orxganizations ({(incloding subcontractors doing supportive L. D.143
work) under their purview. (93)Ovarview {s to include the following as u. .
sppropriate:
@)
© The review and approval of QAPPs.
o Surveillance of activities affecting quality to verify compliance
with requirements. 4
© Performance of quality audits to verify the adequacy snd compliance -
of QA programs,
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3.2 REVIEW N APPROVAL OF OA PROGRAMS (Q“) xxvwa Slg )
oL, A% 9
(94)Procedures are to be established by each MWSI Project Participant for PR/
the review of QA program documentation of those organizations wnder thelr ot /s
purview for adequacy, completeness snd relevance. f'ﬂ;' p,'f I
(95)The procedures shall identify the types of documents to ba submitted for (C‘S\ N
review and spproval, assigm responsibility for zeview, and identify the .
mathods for documanting review and approval action. (96)Reviews of OA program . N
documentation shall be recorded on checklists or other forms that specify the Lt /l)CMf /
criteria for acceptsbility and indicate £ pr £ (qa U[lj M’ om,m v 24 ‘ V
we Sk i ’ "“JF
e Y
4.0 SN ’ seven 1B o ff‘
. MANAGEMENT ASSES: m. k-s . ) / {' h?
4.1 FREQUENCY OF MANAGEMENT ASSESSMENTS
- -_."
(97)Manag 3 ts are to be conducted at least annually for 6]‘ nt.E péf . -
determining (1) the effectivenass of the system and q t 1s that by
are established to achieve and assure quality, end (2) the adequacy of
and p 1 provided to the QA program. (99)Management is to (0‘8) ™. 0(
verify that the OA program is baing effectively isplemented and that personnel
are trained to the QA requirements of the program.
4:2 PERFOPMANCE OF MAMAGCPMPNT ASSESSMENTS
(QQ)Wt assessments are to be performed by the WMPO and ssch MWSI (qi} ]!Y.T:' 0[( \
Project Participsnt. (100)Each oryanizstion is to develop its intermal
procedures for planmning, organiting, performing, and doctwenting the mansge- ( \ _— 0 k "
mant t ducted, including the analysis and reporting of the results loo E“:
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and the tracking of recommandstions. (101)Copies of all > ts

are to be provided to the Project Mansger, PO and the W20 POM. (102)The P

Project Manager, WSO will make sppropriste baittals of 9
assassmant reports to OCRWM, (103)Mansgement above or outside the QA
organization shall be responsible for the g sctivity.

5.0 PERSONNEL SELFCTION, INDCCTRINATION, AND TRAINING PROCEDURES
5.1 ESTABLISPMENT OF REQUIREMENTS

(104)A11 WWSI Project participants shall establish requirements for the
selection, indoctrination, and training of personnel performing or verifying
sctivities that affect quality. (105)The requirements shall establish position
descriptions that set forth minimw personnel qualifications and provide for
sppropriate indoctrinstion or training or both, prior to initiation of activi-
ties that affect quality. (106)In additioa to the following requirements for
indoctrination and training, p 1 pertorming activities that specifically
require certification by applicable codes and standards (e.g., lead auditors,
inspectors, testers, destructive 4 » eta,) shall be
certified in accordsnce with the detailed requirements specified in Appendix
C, D, or I, as applicable.

$.1.1 POSITION DESCRIPTION

{107)Minismwm education and experience requiressats shall be established
and documented in position descriptions for each position involved in the
performance of activities that affect quality.
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3.1.4 TRAIMDG UNsar  PLleTE ‘Zo,gpug( WILL (ROCotP, v’
6\ s) ]]1' . D'4 . "f— (o - 2 - 4”
(115)Prior to assigning personnel to perform quality atfecting activities ) o 4 55”_ Yy ,’é/ﬂi
training, if needed, shall be oconducted to gain the required proficiency. (1) | TE.D.4p¥ %
(116)The training (in-depth instruction) shall include the principles, . /
techniques, and requirements of the activity. (117)Such in-depth instruction N ) D-‘\ 0(
(") T
may be: internal or external classroom sessions, oclassroom sessions
supplemanted by hands-on workshops, on-the-job training, other instructional * .
mathods, or combinations therecof.
$.1.5 PROFICIENCY EVALUATION -
(118)After the initial personnel qualificaticn evalustion, the 3job (llﬁ) I.n.-s ’w?n" COLFetnttntyaos—| - ;
proticiency of personnel who perform activities affecting quality shall be “ puce ’/”-/ﬂ .
evaluated and documanted at least annually. (119)Proficiency evalustions way 6‘:‘) mw.o.5 |op : -t
be performed in conjunction with pariodic or day-to-day employee pert 3 )
evaluations. (120)Proficiency evaluvations shall be performed by or (z) 0.5 0’( . “ 4
' o oW k

supervisors who have responsibility for the activities baing p-rtomd or
verified.

3.1.6 RECORDS

({121)Records of personnel qualification evalustioas, indoctripation,
training, and proficiency evaluations shall be retained as 1lifetime OA
records. (122)These records shall include, as a minimm, the items listed
below.
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5.1.6.1 Personnel Qualification Evalustion Records
(123)Records of the werification and evaluation of a ocandidate’s
education, experience, and training, compared to those required for the ("'3) m.vsa e/(
position. oo
5.1.6.2 Indoctrination Records
(126)Records of indoctrination which include the chjective and content of (\2 4> L. D4 H oL .
the indoctrination, date or datas of indoctrination, and other spplicable
information.
$.1.6.3 Training Records . -
(125)Records of training which include the cbjective(s) and content of the DL - ‘.
training, name of the instructor, & dates of sttendance, snd result ( ‘7";3 g CFD‘(
of proficiency evaluations (vhere applicable), and other spplicable . < A
*

information,
$5.1.6.4 Proficiency Evaluation Records
{126)Records of proficiency evalustion shall include, as a minimm, the

name of the evaluated ewployes, the evaluator, evaluation results, date of
evaluation, and the activities covered by the evaluation.

(120
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sECTION 111
SCIENTIFIC THVESTIGATION CONTROL AND DESIGN COWTROL 0& .
e ouve| Wit Had boKen ce ~ph o
Q) 2o ol +§ Tate Vi and contiders
1.0 SCIENTIFIC INVESTIGATION CONTROL those 1o el Ao be C'h
1.1 PREPARATION OF PLANS 3iace WA wlaod (\'_ d
(7'\ 1voive & w Y e Scen s\ .
1.1.1 RESPONSIBILITIES OF THE PRINCIPAL THVESTIGATOR :L':\qr't,*\ﬂﬂ*“’" procr s>
{1)Prior to the start of any scientific investigatiom, the respoasible & SOV PO RO IR PRI
Principsl Inwestigator (PI) shall develop a scientific investigatica planning m spRe Jyfr ”m/ P

document for that investigation. (2)Scientific inwestigations categorized as
site charscterization activities aas defined in the Wuclear Waste Policy Act
(as amended) shall utilize study plans as the scientific investigation
planning document., (3)The MMPO shall conduct a technical, OA, and mansgesent
review of scientific investigetion planning documents and approwe the document
prior to implementation. (4)Study plans shall also be reviewed and spproved by
OCRWM prior to implementation. (5)Such planning documants shall contain or
shall refexence the following:

1.1.1.1 Description of Work to be Performad

{6JA description of the work to be performed in the scientific
investigation and the proposed hodology for accowplishing the work
including a discussion of the overall purpose for the work shall be provided
in the scientific investigation planning o& . {TRet to  any
spplicable regulations, requirements, performance criteria, key issuves,
issves, informstion needs, highex level scientific investigation planning docu-
or Work Breakdown Structure (WBS) items, for which the work is to be

mants,

(4
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performed shall also be provided. (8)This discussion shall identify all of the
fact and that are irportant for the planning or the parformance of
the scientific investigation including identitfication, explanation, and
Justification for areas whers scientific notebooks are to be used.

1.1.1.2 Description of previous work

(9)A description of any previous work which will be used in support of the
sclentific investigation, including the identification of the Quality
Assurance Lavels, or Quality Assurance (QOA) controls, under which that
previous work was pecformed. (10)Note: This requiresent does not apply to

study plans.
1.1.2 PLANNING DOCUMENTS

(11)The scientific investigstion planning document shall contain a level
of detail which would enable an independent revisser to detammine the
sppropriste OA level to be spplied to the investigstion. (12)For Site
Chagacterization activities, the purpose and key milestones of study plans is
described in the SCP. (13)The formet and content of study plans shall mwet the
requirements of Appendix K of this QA Plan.

1.2 ASSIGNMENT OF QUALITY ASSURANCE LEVELS
1.2.1 ASSIGMENT

(14)0nce a acientific investigation planning document, as specified in
Paragrsph 1.1.1 of this section has been deweloped, the Quality Assurance
Lavels for all of the items and activities which are associated with that
work, may be assigned. (15)It may be necessary in some cases to asaign Quality
Assurance levels to the items and activities within a plan that was prepared
earliex,

(0

(4
(9

Nh e
wote 4
AP

\




QA COMPLIANCE REVIEW CHECKLIST Moo 030
Page_27 of
Review
Review Resutts Organization's Resolution Dispo.
Sat. - |[Unsat -
Raview Requirements per NNWSI/86-9 Rev. 2 Para. No. | Para. No. - Comments | Acc.|Rej. Reason Acc: |Rey.
”"\ ee O [(
(16) Therefore, the Quality A Lovel assignmenta are not a part of the é[,) Wote 1

planning documents themselves, even though they would normally accompany those
planning documents and go through the same review snd approval process.

1.2.2 CONFORMANCE

(17)Scientific investigation planaing documents shall be prepared and
Quality Assursnce Llevels shall ba assigned in accordance with the methods
specified in the Nevada Nuclear Waste Storage Investigations (NWSI) Project
Mministrative Procedures Manual.

1.3 REVIEW AMD APPROVAL PROCESS
1.3.1 RESPONSIBILITY

(18)The responsible Participsting Orgenizstion shall conduct a technical
review of the scientific investigetion plananing document. (19)This review
shall be pexrformed by any qualified individual{s) other than those who
developed the original planning document. (20)In exceptional cases, the
originstor’s iswediate supervisor can perform the review if the supsrvisor is
the only technically qualified individual, and if the need is individually
documented and approved in advance with the concurrence of the QA manager of
the originating organization. (21)The results of this techanical review, and
the resolution of any comments by the reviewer or reviewsrs, shall be docu~
mented, and shall becoma a part of the QA records.

¥
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”!A e

1.3.2 WASTE MANAGEMENT PROJECT OFFICE MYVIEW {22) Wk ?“lc 0K
25.

(22)The W20 Project Quality Manager and the sppropriste PO Branch Chief
shall review and approve the scientific investigstion planning document prior
to implementation. (23)The WO PO shall return the planning document to the
responsible organization’s TPO upon completion of the WMPO review and approval
cycle. (24)Study plans shall also be reviewsd and spproved by OCRMM priox to
implementation.

1.3.3 PEER REVIEN

(25)A paer review of the scieatific inwestigation planning doocvwent will be
ducted vhen d "} y by the w®o.

1.4 SCIENTIFIC INVESTIGATION DATA INTERPRETATION AND ANALYSIS
1.4.1 INTERPRETATION/ANALYSIS DOCIMENTS

(26) Interpretation/analysis shall be performed in a plamned, controlled,
and documented manner. (27)Interpretation/analysis shall be performed and
documanted in sufficient detail as to purpose, method, assumptions, input,
references, and units such that a technically qualified person may review,
understand, and werify the analysis without recourse te the originator.
(20) These docuwents shall be legible and in a form suitadble for reproduction,
£iling, and retrieval, Calculations shall be identifiable by subject,
originator, reviewer and date,

(@
@
)
(20)
()
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1.4.2 DOCUMENTATION OF INTERPRETATION/NMOALYSIS e p_rle
154

(29) Documantation of interpretation/analysis shall include the following:

Definition of the objective of the interpretation/analysis.
Definition of input and their sources,

A listing of applicable refsrences.

oy ok

or g

Rasults of literature h d data

ldentification of assumptions

ldentification of any cosputer calculation, including computer type,
program nams, ryevision, input, tput,  evide of
wvarification, and the bases of spplication to the spscific problem.

L

Signat and dates of review and app 1 by sppropriate p 1

1.5 USE OF COMPUTER PROGRMMS

(30)Computer programs that are used to support a license spplication shall
be documented and controlled as specified in Section III, Subsection 3.0 and
Appendix H of this OA Plan, (31)The documentation and control ssasures shall
be consistent with the guidance contained in NUREG-0856, “"rinal Technical
Position on Documentation of Computer Codes for High-Level Waste Managemsnt.”

)
(=)
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1.6 THE USE OF SCIENTIFIC NOTEROOKS VERSUS THE
USE OF TECHNICAL TMPLEMENTING PROCEDURES

1.6.1 DOCUMENTATION

(32)There are two methods which oan be used for the quality assurance,

documentation and control of scientific work. (33)These are the scientific
notebook system and the technical implementing procedure system.
(34)The scientific notebook system will generally be used by cualified
individuals who are using a high deg of professional judgment, trial and
error wmethods, or developing the methodology by which an activity will be
accomplished, (35)vhen the scientific notebook system is used, the study plan
or sclentific investigation planning document shall be the controlling
document used to perform the activity since it describes the proposed approach
or general procedure for accomplishing the work. (36)Alternatively, the
technical isple- menting ch syst will ¢ 11y bs used when
qualified personnal ate performing repetitive work vhich does not include the
use of a high-degree of profas- sional judgment or trial and error methods in
the pecformance of the work. (37)Detailed technical implementing procedares
are required when it is not posaible to deviate from a prescribed sequence of
actions, without endangering the wvalidity of the results that will be obtained
from the work. (38)Modifications way be sade to these procedures as detailed
in Para. 1.6.2. (39)Logbooks or appropriate forms or both are used,
particularly in repetitive work, to document the performance of the work
sccording to the technical implementing procedure, and to maintain absolute
control over all other aspecta of the work.

(2
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1.6.2 TECINICAL IMPLEMENTING PROCPOURES “,“5':& '6%' y
Wete P44 'RITR7C A :
(¢0)Detailed technical isplementing procedurss together with sppropriste ") P“ CHECK werrr £5 reneo- e .e 1
25 WIS TO !
logbooks and other supporting documants, shall be used whenever the work is t A &2 i
repetitive. (41)Such technical implementing procedures shall be developed in ) \ Work (12'3774/6) //ﬁ’ mrL. WE / )
accordance with the requiremsnts given in Section V of this documsnt and [} T
reviewed for compliance with the requireweats of this section of the OA Plan. @ PERF R e FOL FPERF g‘w ; e A
(42)moditications may be made to tha tachnical pects of technical 5 / A‘Cﬂl//ﬂ p s rer AL ¢
isplementing procsdures by the individual utilizing the procedurs. (43)If the N 6 M ACCoROANCE

change or modification is not within the scope of the study plan or scientific
investigation plan, and the investigstion is not repeatable, or the change
could potentially impact the wasta isolstion capasbility of the site or
interfere with other site characterization activities, spproval shall be
obtained from an appropriately qualified reviewsr.

(44)Requirements and acceptance or rejection ecriteria, including required
levels of precision and accuracy, shall be provided or spproved by the
organization responsible for the scientific investigation, unless otherwise
designated.

(45)Technical procedures utilized for scientific investigations shall provide
for the following as appropriate:

o Requirements,
observed.

chjectives, mathods and characteristics to be tested or

0  Acceptance limits, if applicable, contained in applicable documants,
including precision and accuracy.
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Prerecuisites such a8 aalibecated instrumentation, adequate and
ppropriste equipment and inst tation, suitable and controlled
environmental conditions, and provisions for data ocollection and
storage, for activities of long duration, specific provisions shall
bs established and documented for instrumentation whose calibration
intexval is shorter than the expected duration of the activity. Such
provisions are to ba designed to ensurs validity of data throughout
the scientific investigatioam.

Mandatory verification points.

Acceptance and rejection criteria, including required lewels of
pracision and accuracy (WOTE: “"Aocept/reject criteria” means those
features or characteristics of a prooedure that sake it possible to
determine whether the work has been, or is being, performed in such a
way that it prod the intended results. A data acguisition task
produces output that, in itself, t be characterized as
ascceptable or ptabl | ., the task of scquiring the data
is acceptsble if all specified prerequisites wers mst and the work
was accomplished in the specified manner. In that instance, the
*accept/reject criteria” are sisply the conditions and methods stated
in the procedure.)

Methods of d ing or ding data and results, including

precision .and acouracy.

Methods of data reduction.

Provision for ensuring that prerequisites have been met.

és)
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Wote ™9
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© Special training or cqualification requiremsants for personnel éé) “"\( ?m"t 0/(
porforming the scientific investigation. 25,

) PeMl responaibilities.

1.6.2.1 (46)Procedures shall be complets to the extent that another quu.!hd.
individual say, at a later date, reproduce the results.

1.6.2.2 (47)The potentisl sources of uncertainty and error in technical
isplemantation procedures vhich mst be controlled and measured to sssure that
scientific investigations are wall controlled shall be identified.
(48)Parsmeters that need to bs measured and/or controlled to minimize such
uncertainties or error, and to ensure adequate control, shall be addressed
explicitly in test procedures.

1.6.2.3 (49)For instrumentation and/or equipment used in data collection
consideration shall be given to whether failure or malfunction of the
instromentation during scientific inwestigation will be detectable, either
during data collection or by examination of the data. (50)Mhere ability to
detect such failure or wmalfunction is questionsble, p o will includ
any special provisions for equip /inst ion configuration,
installation, and use that can further reduce risk of undetectable failure or
salfunction.

1.6.2.4 (51)Any procedural deviations or £ o tered during
activities shall be documented, reported, asnd evaluvated for significance.

)
)
@)
(®
©
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1.6.3 SCIENTIFIC NOTEROOKS

(52)Scientific notebooks along with other sppropriate documents say be
used to document scientific investigations and experiments. (53)In such cases,
this docomsntation shall be sufficient such that another qualified scieotist
can use the notebook to retrace the investigation and coanfirm the results, or
repeat the experiment and schieve the sams results without recourse to the PI,

1.6.4 FORMAT FOR DOCUMENTATION
{54)Documantation of scientific work i.e. experi s and p h shall

ba performad using bound logbooks or notebooks to provide written record of
the experimsnt or research.

1.6.4.1 Initial Entries

(55)¥here appropriate, and prior to initiastion of the experiment or
research, the following entries, as a minisum, shall be made

o Title of the experiment or research,

o Nama of the qualified individusl or individualas performing the
expeariment or research.

o Description of the exparimant’s objective or objectives and the
propossd approach or procadure for achieving these objectives. This
may ba accomplished by refersnce to the appropriste study plan or
other scientific investigation plamning document which controls the
work.
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o Equipment and jals to ba employed during the experiment or ‘ JOK
research, including any necessary design or fabrication of (5@) V‘\

exparimental equipmant and any needed characterizstion of starting
material.

o Calibration requiremsnts.

o Dated signature of the individual or individuals waking the initial
entries.

o Special training or qualification requirements,

o Documsntation of suitable and controlled environmsntal conditions, if
spplicable.

o Required levels of precisiocn snd accuracy shall be identified.
o The potential of rtainty and in

scientific investigations which must be controlled and measured to
assure the investigations are wall controlled shall bs identified.

{56)The initial entries described sbove are considered to be a “general®
procedure and shall be entered into the scientific notebook prior to beginning
an investigation. (57)Modifications may be mads by the individual performing
the investigation. (58)If the change or modification is not within the scope
of the study plan or scientific investigation plan, and the investigation is
not repeatsble, or the change could potentially impact the waste isclation
capability of the site, or interfere with other site characterizstion
activities, aspproval shall ba obtained from an appropristely cqualified
reviewer.

"t
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1.6.4.2 In-process Entcies R
| A sce
(59)Entries to be wmade during the experiment or research, daily or as (SQB ,\, o d 0(<
appropriasts, shall be sufficiently detailed s0 that another cowpsteat ‘)" : ? |
rpeximenter/. h could repsat the experiment or research, and shall 7'5.-
include: -
o Date and name of individual making the entry. .
o Provisions for assuring prerequisites have been met. ’
-
o Description of the experiment or h attespted, including . -
detailed step-by-step prooess followed; either by reference to .
implement ing p dure or by sctual entry into the notebook. . .
o Description of any conditions which may adversely affect the results . - A
of the experiment or research. - .

o Identification of sssples used and any additiooal equipment and
materials not included as part of the initial entries prescribed by
Pacagraph 1.6.4.1 of this section.

o All data taken and 8 brief description of the results, to include
notation of any unaccepted results.

o Any deviations from the planned expecriment or ressarch,

ol

o Any interim conclusions , as sppropriate.
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1.6.4.3 Ffinal Fntries

{60)The final entriss in the record shall have, ss & minirum, the
signature of the experimenter and the sig of a petent technical
reviewer.

1.6.4.4 Final Results

(61)Final results and a sumary of tha outcoms of the experiment or
research shall be documented (e.g. in a technical report). (62)This shall
inclodes a discussion of whether the experiment’s objectives as outlined in the
i{nitial entries {(Paragraph 1.6.4.1) were achieved. (63)This documentation
shall becoms part of the OA records of the actlvity.

1.7 CHANGE CONTROL

(64)A1) changes in scientific inwestigatioa planning documents shall go
through the same review and aspproval process as specified in Paragraph 1.3 of
this section. (65)The Participating Organitation shall be responsible for
evaluating the impacta of such changes on the associated Quality Assurance
level assigrments.

1.8 INTERFACE CONTROL
1.6.1 COORDINATION
{66) Internal and external scientific investigation interfaces shall ba
identified and acientific investigation efforts shall be coordinated among and

within Participating Organizations. (67)Interface controls shall include the
assigmment of responsibility and the establishment of procedures among and

@
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W <ce
within Participating Organizations for the rzeview, approval, release, v-\g A 0 ,
(8) e Py

distribution and revision of docuwents involving scientific investigation

interfaces. (68)Interfaces within a participating organization shall be
coordinated according to procedures developed by that participating
organization. (69)Interfaces between acientific investigstions, ox between a

scientific investigation asnd any other Project activity including design
activities,
administrative procedures estsblished by the W®0. (70)Interfaces between
Participsting Organizations snd their suppliers shall be controlled in
accordance with procedures estsblished by the Participsting Organization.
(7110ngoing fisld or laboratory sciestific investigstions shall be identified
to preclude inadvertent int ption and to operational compatability.
(712)Such identification shall be clesrly evident st the location st which the
scientific investigation is being performed. (73)Field investigations shall
identify the location of the investigation.

1.0.2 TRANSMITTAL

(76)The wmethod of transaittal of information or items, including sasples
of natural or man-made materials, across interfaces shall be documented.

1.9 VERIFICATION OF SCIENTIFIC INVESTIGATIONS

1.9.1 VERIFICATION PLANNING

(75)planning for verification activities shall be accomplished and
documented via vwverification procedures, finstructions, or checkliasts.
-(16)Verification procedures, instructions, or checklists shall provide for

following:

o ldentification of characteristics and activities to be verified.

shall be coordinated among Project participants in accordance with'

(%))
(*
(1
(1)
(19
(1)
(19
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© A description of the method of verification. (77) nete ?'\
25.

o Identification of the individuals or groups responsible for parforming
the verification,

© Acceptance and rejection criteria,

° Identification of required procedures, drawings, and specifications
(including revisions).

o Recording identification of the wverifier and the results of the
wverification.

1.9.2 VERIFICATION HOLD POINTS

{77)Mandatory verification hold-points shall be established as necessary.
{78)¥hen such hold points are astablished, work may not procesed without the
specific consent of the ponsible P tative. (79)These hold points
shall be indicated in asppropriste o controlling the activity,
(80)Consent to waive any specified hold point shall be documented befors work
can bs continued beyond the designated hold point.

1.9.3 REPORTING INDEPENDENCE OF PERSOMNNEL

(81)verification shall be performed by perscanel who do not report
directly to the immediaste supervisor(s) vho is/are vesponsible for perfomming
the activity being verified. (82)If thess personnel are not part of the formsl
OA organization, they shall have sufficient authorzity, to work R
and organizstional freedom to (1) identify quality problems; (2) initiste,
recosmand, or provide solutions to gquality problems through deaignated
channels; (3) verify implemsntation of solutions; and (4) assure that further

(78)
(1)

(%)
(8V)
(80
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processing, delivery, installstion or use is ocontrolled until propexr ) ‘\
disposition of a nonconformence, deficiency, or unsstisfactory condition has (83 25 .
occurred. (83)When th P or orgmnizations who perform the werification
activities are not part of the formal QA organization (i.e,, part of line i
weanagemant), then the quality asssurance organizatioa shall owerview and (gq)
monitor the verification activity.
(89)
1.10 SURVEILLANCE Of SCIENTIFIC INVESTIGATIONS AND EXPERIMENTS .
1.10.1 10GISTICS OF SURVEILLANCE P .
&)
(84)The QA organization within tbe Participsting Organizstion shall g
pecform surweillances of all scientific investigations, 2as may be desmad . <
sppropriste for the purposes and the ocomplexity of the work. (85)The QA ((?'D - .
surveillance tesm for a scientific investigation shall consist of one or more -1 . -
qualified technical individoals and one or mors QA parsonnel. (96)The timing
and the nurber of surveillances shall be detarmined by the QA surveillance A . . A
tesn that is formed for this work. (87)Surveillances will be performed in 6‘;‘5\ . .
accordance with the requiremants spacified in Section XVIII of this document. N ' bs
1.10.2 SURVEILLANCE TEMM (8‘?)
{99)The technical mb or menbers of the OA surveillance team shall be
tamiliar with the plan for the scientific investigation.
)
1.11 REPORTS, OONCLUSIONS, AND RECOMMENDATIONS @
(89)The Participating Organization shall have implementing procedures for “4
thea technical review and spproval of the results of sclentific investigations.
{90)These procedures shall include the MMPO in the review and approval cycle -
of the Finsl report.
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1.12 CLOSE-OUT VERITICATION \,. et
@y v
{91)The Participating Organization shall perform a close—out werification : 25,
upon the cospletion of any scientific investigstion to assure that the QA (‘)
records for that investigation are adeq and pleta. (92)This will be (\Z
done because it may be a oconsidersbla period of time after the work is
completed and before the investigation is used in the licensing process. - .
(93)1Close-cut verifications shall be performed by a tesm consisting of ( (3) ¢
qualitied technical personnel as well aa QA personnel. - -
-
2.0 DESIGN CowTROL - -
.
2.1 GENFRAL - - .
2.1.1 DEFINITION : <A
*
(94)The design shall be defined, controlled, and verified, (95)The term @6 (sl'“"; 0? :
design refers to specifications, drawings, design criteria, and component “ec. "BEST AVA"-ABLE cory
performance requirements for the natural and engineered components of the ,
repository system. (96)Design information and design activities refer to data ( qg) IT.A 0 1[4
collection and analyses activities that are used in supporting design . l‘ofaﬂ
developwent and verification. (97)This includes general plans and detailed ‘]L) n\"‘- s;\cc PeTC ¢ E-&;ﬂ ;‘:T\,O :‘;t'\""\%\ 3
isplementing procedures for data collection and analyses and related » - &\‘ ﬂ_’ ;\c\'\o'-\d'\ \,L‘A
information such as test results and analysis. (99)The data collection . ) ")l'\ o »\h’& ')-\‘G -:'?A o ke
sctivities zesult from sclentific investigations and produce desigm input. (‘ﬂ “,.mw..\— :\ € . A \ )
(99)Data analysis includes the initial step of data reduction as well as broad (. ?)) - ““ft'\ - ’_(_"7‘_"?““"" 4
level systems analyses (such as perf ts) which integrate many { Ve yyenvien.
other data snd analyses of individual paramsters. (q(‘) 0 {( .-
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(100)It is the pollicy of the MNWSI Project that a completed or finsl design Ve —
of a facility or item evolves from a sequential order of design activities (orx (ID\) 4'?5 AT 7& L
ph ) wherein each phase b sore detailed in nature than the preceding ﬂfﬁ[/ﬂ(b"‘?", o
phase. (101)It is recognized that the mumber and length of design phases (‘07_) a8 L JITEREACE
reoquired to produce a cospleted or final desion of any particular item or WrY-77, 1.1%
facility way vary, asmong organizations responsible for design, according to RES/o.
the timeliness and availability of pertinent informstion snd the complexity of SR CONERED
the item or facility. (102)It is also recognised that all Project design GMPER Zr
sctivities, although undertakan by diffarsnt organizations, vhich may progress - -~
at different rates, are dependent on and require an intecface with each other ¥ ZE-, L . v
to produce a unified facility design. : . M
(DA |0 97 210z 4S5 bop2LS oy
2.1.2 QUALITY ASSURANCE LEVEL ASSIQWMENT . . ﬂﬁ/ .. /
AOr PR bt piep 87 4O P15 it
(103)Al1l design phases shall be assigned a Quality Assurance Level prior g - -
to execution in accordance with the methods specified in the WMWSI Project /;? (MZ /(/f/ M . Cpﬂ m"
Mhuinistrative Procedures Manual. . < A
»
2.1.3 QUALIFICATION OF PERSONNEL T
(104)Personnal performing design work shall be indoctrinated, trained, snd (‘M) m.A.2 OK
qualified in accordance with the requirements of Section II of this document.
(105) Instructions, p h and drawi for design work shall be in
accordance with the requirements of Section V of this document. (\05) m,h"b C)K
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2.1.4 PEER REVIEW
(106)For design activities inaluding desiqg > ts which inwol (\QQ m.x.2 0,{
use of untried or beyond state-of-the-art testing nnd analysis procedures snd
mothods, or where detailed technical criteria and requiremsnts do not exist or
are baing developed, a peer review shall be conducted. (107)The peer review (“,-() m.T.1 0/(
shall seet the requiressets of Pacagraph 4.0 of this section of the tewsI
Project Quality Assurance Plan (QAP). ° .
2.2 DRsIGN NNERU? -
.2. 3 meur - i
2.2.1 IDENTIFICATION, REVIFW AMD APPROVAL OF (|033 IT. 8-\ OK ;
{108) Applicable dulqn input, such as site characterization data, criteris - hd
lettars, desig , poct and regulatory rtequirements, codes, . .
standard £ 's design data, and quality standards, shall be (\‘7:0 T3\ PK . A
identified, documented, and their selection reviewed and spproved by the - b
responsible design organization and the responsible QA organization. (10%9)The 0 [ -
purposs of the QA xeview is to assura that the o are prepared, (|\U) ™. .1 :

raviewed, and app d in d with & ted p i and quality
assurance requiremsnts. (110)The design input shall be specified and approved
on a timsly basis and to the level of detail necessary to pemmit the design
activity to be carried out in a corzect manner and to provide s consistent
basis for making design decisions, acoomplishing design verification measures,
and evaluating design changes,
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2.2.2 CHANGES 70 DESIGH INPUT

oK
(111)Changes to spproved design input, including the resson for the (“b Te.2 |V AU )ELE
changes, shall be identified, d d, spproved, and controlled by the ‘ DSTCr CopyT

responsible design organization. 47?
72/50

(112)Considerations for design inputs as they apply to specific iteme or (\\23 m.3.3 gl ’
systems are contained in Appendix B of this documant, .

2.2.3 CONSIDERATIONS FOR DESIGN INPUT

2.3 DESIGN ANALYSIS '

2.3.1 DESIGN AMALYSIS DOCUMENTS B .
- B .
(113)Design analyses shall be performed in a plamned, controlled, and 6\3) .C.\ O(C ) .
& ted . (114)Design analysis shall ba perforwed and d d in : : . <
sutficient detail as to purpose, wsethod, assuorptions, design dnput, (" 4) ]'_‘1'.-0-\ 0[( . .

references, and units such that & technically qualified person say review,

understand, and verify the analysis without recourses to the originator. , j
(115)These documents shall be legible and in & form sujtable for reproduction, ( |\S) m.C.\ | of ’?é'F /g ;
£11ing, and retrieval. Calculstions shall be identifisble by subject
(incloding structure, sy , or ponent) originat reviewsr, and date.
vors 3l
2.3.2 DOCUMENTATION OF DESIGN ANAL! )
(né} gr.c.2| /L

(116) Documentation of design analysis shall include the following:

o Definition of the objective of the analysis. .

o Detinition of design input and their souzces.
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o A listing of aspplicsble references,
o Results of 1it hes or other background data.
o Identification of assuwptions and indication of those which require
verification as the dealgn proceeds,
o Ideatification of any computer ealaahticn, including computer type, R
program name, yevision, input, P evid of prog .
verification, and the bases of application to the specific problem. N
© Signatures and dates of review and srp 1l by appropriate p 1 >
including QA Personmnel. The purposa of the QA review is to sssure . -
that the S tation is prepared, reviewsd and approved in N :
accordance with documented procedures and quality assurance - '.
requiremants.
”
- -\
2.3.3 USE OF COMPUTER PROGRAMS »
{117) Computer ptoqnm thet are used to support s license spplicaticn 6\7) LT T T
shall be o and controlled as specified in Section III, Subparagraph + ;w, 59?
3.0 and Mppendix § of this QA Plan. or.n.5.0.[7 ok SEF H- 4
2.4 DESIGN VERIFICATION -
{ve){m.o |
2.4.1 IDENTIFICATION AND DOCUMENTATION '
. 1
(119)Dusign control measures shall be spplisd to verify the adequacy of (||<'|) .o\ [pF
design snd wverification shall bs performed in a timsly sanner. (119)The
responsible design organization shall identify and docomant the verification

sethod used, the results of the werification, snd the verifier.
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(1) (o2 | o/
2,8.2 TIMING OF VERIFICATION -
(120)Verification of the asdequacy of design shall ba performed prior to (\ZD ™m_o.2|0K
releass for p t, fact , construction, or relsase to another
organization for use in othexr design activities. (121)In those cases, where :
this timing can not be met, the portion or portions of design which have not (\1_1) m.o-2 DL
been verified shall be identified and controlled. (122)In all cases, the
wverification shall be completed prior to relying on the component, system, or
structure to perform its functiom, -
2.4.3 EXTENT OF VERIFICATION
(123)The extent of the design verification required is a function of the ﬁz?,) o3 |0l -
importsnce to safety of the item und id ion, the complexity of the .
design, the degree of standardization, the state of the art, and the ( 5 T\_)__ D 2, 0 a ) .‘
similarity with previously proven desions. (12¢)Where the design has been "Z* el B
subjected to a verification p in o with Paragraph 2.4 of this ..".‘
section, the wverification process need not ba duplicated for identical RN 3 o . .
designs. (125)Howsver, the applicability of standardized or previously proven / ‘Z") LI .. [(
designs, with respect to meeting partinent design inputs, shall be verified
for each spplication. (126)Known problems affecting the standardized or ( IZO m_.D-3 0/(
previously proven designs and their effects on other features shall be
considered. (127)The original design and associated verification seasures
shall be adequately o d and referenced in the files of subsequent (\7-7) T3 ok
spplication of the design.
2.4.4 CHANGES TO VERIFIED DESIGNS
(lZB) IKD4 OQ 0

(128)Changes to previously wverified designs shall require verification
including evaluatijon of the effects of those changes on the overall design.




QA COMPLIANCE REVIEW CHECKLIST

N-QA-030
12/88

Page 47 of

Review Requirements per NNWSI/88-9 Rev. 2

Review Results

Organization's Resolution

Review
Drspo.

Sat. - |[Unsat -
Para. No. | Para. No. -

Comments

Acc. |Rej.

Reason

Ac:: |Rej

2.4.3 PERSONNEL PERFORMING VERIFICATION

(129)Design werification shall ba perforwed in asccordsnce with the
requi ts of Parsgraph 2.4.6 of this Section by any competent, certified
individual or individuals or oertified grovp or groups other than those who
perfoomad the original design. (130)This includes the following:

2.4.5.1 (131)Individuals or groups from the originator’s same organization.

2.4.5.2 (132)Individuals or g¢roups from other organizations contracted for
this purpose.

2.4.5.3 (133)The originator’s supervisor providing all of the following
requirements are met:

o ‘The supexvisor is the only individual in the orgsnization competent
to perform verification.

o The supervisor did not estsblish the design input used, specify a
singular design approach, or rula ocut certain design considerstions.

© The rationale for satisfying the two requirements above is documented
and spp d by 9 t perior to the supervisor. The QA
manager shall also concur with this rationale.

2.4.6 METRODS OF DESIGN VERIFICATION

{134)Design wverification shsll be accomplished by any one or a cowbination
of the following: design reviews, alternste calculations, qualification
testing, or peer review.

(29
(30
(i
(%)

(1)

(m)

.6 |0¢

.06 Pg
m.ob WOJ

IR
(=4
iy,

IT.D.b.3-

r.o.s |04
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2.4.6.1 Design Reviews

{135)Dasign reviews are detailed critical reviews to provide assurance
thet the design is corrsct and satisfactory. (136)At a minisews, the items

below

shall ba considerad during the review and the results of such
deliberations shall ba doctwsnted. ’

Were the design inputs correctly selected?

Are assumptions necessary to perform the design activity adequately
dascribed and reasonable? there necassary, are the sssuwmptions
identified for subsequent rewerifications when the detalled design
activities are completed?

¥Has an appropriate design method used?

Were the design inputs correctly incorporated into the design?

Is the design output reasonable compared to design inputs?

Are the necessary design ioput and werificstion requirements for
interfacing organizations specified in the dasign documents or in
supporting procedures or instructions?

Are computer programs used for snalysis identified snd verified in

sccordance with the methods specified in paragraph 3.0 of this
Saction.

(=)
0

M.D.S.q

m.DSa

14
4
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2.4.6.2 Alternate Calculations
)
(137)Alternate calculations are a form of analysis vhich may be used to 637) MD.5Dlok
determine the sdequacy of the original analyses. {138)The use of alternate J .
calculations shall include a review of the sppropriateness of ssswmptions, 38) ﬂ.ug'b 0(
inputs and puter prog or other cslculation method used. (‘
2.4.6.3 Qualification Tests * .
(139)Qualification tests that involve sctual physical testing of systems, (\y\) ﬂI‘.DS.C 0q
structures, or cosponents say be used to werify the adequacy of design. -
(140)¥hete design adequacy is to be verified by qualification tests, the tests ) c.clik -
ahall be identified. (141)The test configuration shall be clesrly defined and (|4° I.Ds: - .
documented. N
(142)Testing shall demonstrate sdequacy of perf der conditions that (|4\) e Sk - .
simalate the sost adverse design conditions. (143)Operating modes and environ- .
wental conditions in which the item smust perform satisfactorily shall be 41) ]IE-D-QC 0 l/ . A
considered in determining the most adverse conditions. (144)Whers the test is (' - *
intended to wverify only specific design festures, the other features of the A \ ,m-_ DS.C b« .
design shall ba verified by other means. (1¢5)Test results shall bs docusanted (‘ 3) (.
and evaluated by the responsible design orgsniszation to assure that test <.cl
requiremants have been met. (146)If qualification testing indicates that (‘44) m DS DE
modifications to the item ars necessary to obtain acceptable performanca, the _’ -m-_.‘,_g,c oe
modification shall be documsnted ard the item modified and retested or (‘43
otherwise wverified to assure sastisfactory performance. (147)¥hen tests are Iﬂ: D.g'( p(
being performed on models or mockupe, scaling laws shall be established and 64(:\ )
verified., (148)The results of model test work shall be subject to error c.¢ 0‘(
analysis, where spplicable, prior to use in the final design work, (\41) ]n‘_ D i
a.C
(M&\) gt L1
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2.4.6.4 Peer Review
(149)Peer review is an acceptable method of design verification when the
design ('4'0 m_b.ga 06
is beyond state-of-the-art and other methods of design verification are not '
feasible.
2.9 DESIGN CRANGE CONTROL .
2.5.1 CHANGES TO APPROVED DESIGMS .
(150)Changes to spproved designs, including field changes, shall be (,503 .1 [0F _~
justified and subjected to design control measures commensurate with those . -
spplied to the original design and spproved by the sams affected groups or .
organizations which reviewed and spproved the original design documents; ,3 "’,l\ e . - .
except whera asn organization which originally was responsible for approving a 63' LN S I T O
particular design docusent is no longer responsible, then the W0 shall V"'I"’ #L 01PN TY . ‘A
designate a new responsible orgsnizstion. (151)The designated organization ) m.e x| 0K : v
shall have deronstrated competence in the specific design area of interest and (‘SL ' -
bave an adequate understanding of the recuirements and intent of the original e.z |k "
design. (152)Errors and deficiencies in spproved design and design information (|§}) m' '
documents shall be documented, and action taken to assure that all errors and
deficiencies are corrected., (153)Where a significant design change is
necessary because of an incorrect design, the design process and verification
procedure shall be reviewed and modified as necessary.
't




2,.7.1.1 (160)Relate to the design input by documentation in sufficient detail
to permit design veritication.
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2,6 DESION INTERFACE COMNTROL
2.6.1 IDENTIFICATION AND RESPONSIBILITY
(154)Internal and external design interfaces shall be identified and 6;4) 1T, F. \lok
oontrolled and design efforts shall be oocordisated among and within
responsible design organizations. (193)Interface controle shall include the -— M’.
assignment of responsibility and the establishment of procedures smong snd QSS} . R
within responsible design organizations for the review, approval, release, .
distribution, and revision of doctmants involving design interfaces.
2.6.2 DNTORMATION TRANSMITTED ACROSS INTERFACES -
(156)Design information ¢ itted interfaces shall bs documented ([%3 ﬁf‘g 2 It .
and controlled. (157)Trassmittals shall identify the status of the desigm . . 'Y
information or docuwent provided snd, whore necessacy, identify incosplete F\L 0 k
items which require further evaluation, review, or approval. (138)Mbere it is (l‘n) ot . N
necessary to initiaslly transmit design information orally or by other informal ’ spe2) ~r V HVU w"-(v Aol l/
seans, the transmittal shall be confirmed promptly by s controlled document. (‘Ss) ”,ﬂ ,l”“.[,,,] VASAT ”’7{;9};’ Lo wOT D O AN sy A2 .{I/P
: ALy desren ot | [
2.7 DESIGN OUTFUT RECOTREMENTS THEBE 1S AP CRALLY o &
) ——1 21 R MEOAAL
2.7.1 DESIGN OUTPUT DOCIMENTS (\S‘i /€7, O K menrJs,
Dasign output documents shalls /ﬁ
(ko) fi.c) 0K //H/
g

2 0P




QA COMPLIANCE REVIEW CHECKLIST Moo 030
vnmo.lMﬂl.. of ____
. Review
Review Results Organization's Resoltion Dispo.
. Sat - [Unsat -
Review Requirements per NNWS1/88-9 Rav. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Acc |Re,
2.7.1.2 (161)Identify asserblies or oowponents or both that are pert of the
jtem being designed. (162)Mhen such an wbly or P t part is a commer- OPO a.@.ﬂ D\

cial grade ftem that, prior to its installstion, is modified or selected by
special inspection or testing or both, to requiremsats that are wmore
restrictive than the Supplier’s poblished product descripticn, the component
part shall be D ted as diff from the commercial grade item in a
manner tyacesble to a documented definition of the difference.

2.7.1.3 (163)Show avidenca that the required review and spproval oycle has
been achieved prior to release for procuremant, oconstruction, or relesse to
snother organization for use in other design activities, (164)As a miniwom,
the review and spproval cycle shell incinde the perticipation of the technical
and OA alements of both the responsible design organizstion and the NP0,

(165)The purpose of the OA review is to assure that the documsats are
prepared, reviewed and app 4 in dar with docomented procedures and

2.8 DESIGN DOCTMENTS AS QA RECORDS

(166)Design documentation, including design inputs, smalyses, drawings,

specifications, app hanges thereto, evidence of design verification and
records coafimming intexface control shall be collected, oontrolled, stored,
and waintained a9 QA ds in ok with p du which meet the

requirements of Section XVIL of this document.

(D jm.e.z 9K

@d|mes|oK
() |5 0K

(fx.e3|0%

(| = -of
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3.0 SOFTIORE (UALITY ASSURRNCE REQUIREMENTS
3.1 COMDUTER SOFTWARY, DOCTMENTATION AMD CONTROL
(167)For & geologic repository, ooeputer software used to perform analysis (lL‘l) Judal oX
in support of the license application shall be ocontrolled to the sams lewvel of
requirements as software used to perform dizect design analysis. . . L TTWARS .
(168) Auxiliary software used to support primery analysis software shall be QLB) SK.“*\ !hﬂ' ) G:‘“‘:: R:'.' ‘a\;\\ic:\ﬂu\\ex ‘
controlled at a level commsasurate with the complaxity of that softwsrw. ctudine *02 ]
(169)here commercisl suxilisty software is used, all available (“7'D WAz O -
docusentation from the software supplier shall be obtained., (170)1It ia Y .
recognized that source code is generslly not avallable and controls are 61‘5 WL 1 .
limited to vunique wersion identification and user-related manuals. Y - - hd
(171) Supplemental, detailed requirements for the development, saintensnce, sod (ru) v p ]
security of computer software based on the life cycle model sre contained in . ~A
Mppendix R to this QA Plan. . /
OWRAN  yyinr oo Vg uses 4 bt
3.1.1 (172)Esch organizstion participeting in the MWSI Project shall prepers / s JOO Y W} SLOCLOYRE ,,;,4,
a description of their software design, test and coafigurstion managemant “ 4_ h 0)‘ (‘) pd ” ,} ) )5
(1) jITR 4. . , ; < s 445,
system, and submit it to tha pext higher program o:qanluu?nal level for ﬂ(,'ar WLM@
review snd spproval. (173)The description shall: S Q85 -
M ENT
o Provide criteria for spplication of the requiremeats of this section v Co 7
based o©n the complexity and import of the soft tsed to perform"
analysis in support of the design of a geologic repository.
K]
) Indicate the methods to be used to dewelop computer program v
requirements, to translate thoss requiremsats into a detailed design, -
and to implemsnt that design in executsble code.
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] ?so%niongsgiiie

maintained during software dssign, code sgwoa. test, and use.

° Identify the hodology for tablishing softwars basalines and

beseline vupdates (changes) and for tracking changes throwghout the
life of the software.

o Specify tha process to be used for verification and wvalidation of the

software devaloped or spplied to geologic repository desigm analysis,

° Identify the p o for porting and docownting softwvere
discrepancies, including souxces, evaluvating iwpacts of discrep
on previous calculstions, and detemmining sppropriste cozrective
action,

3.1.2 (174)Software shall be placed under configuration menagement as esch
baselina «l t is epp d. (175)8oft baseline elemants shall ba
uniquely fdentified to assure positive control of all rxevisions; the
identification of esch code wersion shall be directly relsted to the
associated documentation.

3.1.3 (176)Changes to software shall be systematically eval d, coordinated,
snd aspproved to assure that the impact of a change is carefully assessed prior
to updating the baseline, required action is documanted, and the information
concerning approved chang is ¢t dtted to all affected organiszations,
{177) Chang: to o software shall be subject to the same level of
spproval, wverification, and validstion as the original software.

(14

()
@)
m
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3.1.4 (178)Computer programs developed and/or modified shall be documentsd in .lg) m “.-( 0 ‘(
sccordance with the spplicshle elements of WNUR®G-0956, Final Technical (' *
Position on Dn tation of Cowp Codes for Sigh-Level Waste Mansgement.
(179)This requirement say be met in pert by existing documsantation if proparly (‘.H) ﬂ'“'-( 'OK
referenced snd related to the WOREG-0856 requirements. .
3.1.3 (180)Testing of softwere, including new or modifisd softwere, shall be
pecformad for those inputs and conditd ssary to ise the software, 6803 L .
identify boundary oconditions and to provide a suitable benchmark or sasple .
problem for installation. (181)The goal of testing is to develop a set of test (\BD I8, w8 [P
casea that have highest probebility of detecting the most strors ia order to
identify under vhat conditions the software does mot perform properly. >
3.1.6 (182)Verificetion and validstion of computer software shall ba pacformmd (\BZ) . {2 - :
prior to the use of such soft to perf technicsl oalculstions in svppoct - . '.
of site-characterization, performan t analyses, and the desigun, c‘ 0 ,(
analysis, and operation of repository struct , systema, snd comp ts. ('83) Irl-“' . . A
(163)1In thosa cases where this requirement cannot be met, the portion or . '
portions of software which have not been verified and validated shall be o P -
identified and controlled. (184)In all cases, the verification and validation (lM) ornq ou . :
of software shall ba corpleted prior to relying on the software to support the
license applicstion.
3.1.7 (185)Varification and validstion procedurss shall that the 085) ﬁr"\"o 0k
software adequstely and ctly pexf all intended functions and that the
softwara does not perform any unintended function that either by itself or in
conbination with other functions can degrade the entire system.
k]
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[ Sat - |Unsat -
Raview Requirements per NNWSI/B88-9 Rev, 2 Para. No. | Para. No. ~ Comments Acc.|Rej. Reason Act: |Rey
3.1.8  (186)Existing software shell be quelified for vuse. (187)This ('80 w1 {od
qualification shsll be based on the shility of the asoftwere to provide
acceptable results for ospeaific applicstions and ocospliance with the ()81) JIT-“'“ D[[

roquiressnts of this section. (129)Softwers that has not beea developed in
sccordance with this QA Plan may be qualified for use provided the software is
verifiod and wvalidsted, a softwere baseline astahlished, and aspplicshle
& tion prep 4 to pport the software n.w with the
provisions of this section.

3.1.9 (189)Methods for determining the applicability of requirwments and
managing interfaces inwolving the documentation, oconfiguration mensgement,
change, cualification, werification, and walidetion of software, shall be
described in each organizations software QA Plan and proceduyres.

3.2 DOCIMENTATION OF COMPUTER SOFTWARE

(190)Docomentation of scientific and engineering software shall inolude the
following, as a minimwe:

o Software requiremeats specification;

© Software design and change documentation;

o Description of mathematical models and nmumerical methods;
o Software verification and nu:ht.lon documentation;

© UOser documantation;

o Code and support;
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Review
Review Results Organization's Resolution Dispo.
Sat - [Unsat -
Raview Requirements per NNWS/806-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Act: [Rey.
o frming o tation and code listings; and
© Software summary.
{191)This docnmentation is coneidered to be a (A Record and 1s schject to the 6“0 ﬂq} 0[
requirementa of Section XVII of this OA Plan. (192)Appendix A to this OA Plea Rﬂ?ﬂ&xc W
provides detsiled requirements om the content of the documntation for this ) 4
software and other computer software used on the HNWSI Project. ﬁ‘il) m, “‘3 P[ .
3.3 S0FTWARE CONFIGURATION MANAGEMPNT .
(193)A11  Participating Orgsnizstions and NTS Support Contractors shall -
instituta a softwars configurstion mansgement program sppropriate to the 6?3) E 0/( .
mm-wmmmmmmummum - -
My t Syst (e3). (1%4) The minimwm requiresmnts for this .
ooa!lqu:nthn management program shall lm {1) the inclusion of a unnique (l'“} ﬁ-“ﬂ‘t OZ : <A
identification, including software wh> L feanible, in the *
ontput; (2) listings of the goftware; and (3) a brief chronology o! tha -
software versions, including descriptions of the changes made bet:
4.0 PEER REVIEWS
(195)Al1  Participating Organizstions and NS Supp Contract shall éqs) nE.I.\ﬂ-zgﬂ
institute a peer review proowss, when applicable, to provide adequate
coofidence in the work being reviewed, (196)Pser ''reviews shall meet the
requiremsnts of NUREG-1297 *"Pear Review for High-Level Nuclear Waste A - i |
Repositories® (Feb. 1988). These requi are contained in Appsadix J to (HD m}i\ 20/ Jvers arr wa
this OA Plan. T Meers- (297




“heTASZ TWOTIRIOS] B3 JO

. souwizozaed 9Q3 307 WE3Ie3[30 OTFIoeds UERANO WY w d yqatn eouepicooe
M\Q IR c.e.v uf peloNpuod e TINGE Aoy ‘PerTubel eaw sasfaex  TROFWNOR3 Lequ(L61)

SMITAGN DOIMDGAE 0°6

Toy| 7oy uoseey foy| ooV SIUSUALOD) - .ozad...& o ..ﬂmm 2 ARU G-88/ISMNN 80 SjUSLIBHNDEY MBIASY
‘odsig | uonnjosay suoneiuebiy SLnsaY MmaiAsY
manay
j0 "gg ebed
08/2s
.. 1SM¥OZHD MIIASY SONVIIANOD VO




QA COMPLIANCE REVIEW CHECKLIST Mooy 030
Page_S3_ of
Review
Review Results Organization's Resolution Drspo.
Sat - [ Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Act: {Rey.
SECTION IV
PROCUREMENT DOCIMENT CONTROL
1.0 REQUIRPMENTS
1.1 MEASURES TO ASSURE ADEQUATE QUALITY .
0] g .
(1)Msasures shall be established to ensure that spplicable regulatory m.c ok .
requiremsnts, design or site investigation bases, and other requiremsats that
sre necessary to assure adequate quality are suitably included or referenced g
in the & s for p t of material, equipment, and services utilised (Z) oo o . -
on the FRevada Wuclear Waste Storage Investigations (MeSI) Project. (2)To the * - :
xtent Y. t documents of Participsting Orgsnizations snd . . ’,
Wevada Test Site MS) Support Contractors, shall require sub-tier ocontractors
to provide a Quality A (ON) prog that is consistent with the pert- . <A
inent provisions of this MMNSI Quality Assurance Plan as required for the . ’
spacified Quality Assurance Laval. et
1.2 WP0 PROCURED SERVICES
(3)Maste Management Project Office (W®0) initiated procuressnts for ('3) m’b" / X m-#
services shall be controlled through the use of the Federal Acquisiticn m /4
fegulations (FAR) and Departsant of Energy Acquisition Requlaticns (DEAR). 124 LM
({)¥hen the WMPO procures services from contractors or requests services from ,/
national laboratories and supporting Pederal agencies, the m shall prepare 6) (\} I‘\ oK 1
work ag of understanding, interagency ag R g /ﬂfo r
sgresments, or othor suitable documents, RE @ 1F e ' -
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Review
Review Results Organization’s Resolution Drspo.
Sat. - jUnsat -
Raview Requirements per MNWSI/88-9 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Ace: |Rey
2.0 AOITICMAL REQUIREMENTS FOR QA IEVEL I ACTIVITIES
2.1 CONTENT OF PROCUREMENT DOCUMENTS
(S)Procurement o 1ssued at all tiers of procuremant shall include (5) "ll\ | Py
provisicns for the items listed balow, as deemed ¥ by the purcheser: S| ’
mol
2.1.1 SCOPE OF WORK 01723/'2? .
(6)A statement of the scope of the work to bs performed by the supplier (c) .8 |[w
shall be in the p ck s,
2.1.2 TECIMICAL REQUIREMENTS :
(7)Technical requirements shall be specifiad in the p t & . (_') w.c |ox . .
(8)¥hare necessary, thess requiremants shall be specified by reference to )
specific drawings, specifications, codes, standards, regulations, procedures, . -_'4
or iastructions, including revisions thereto that describe the items or . .
services to be furnished. (9)The procurement documents shall provide for (8) m.c DK be
identification of test, inspection, and acceptance requiremeats of the
purchaser for monitoring and evaluating the supplier’s perfoomance, (q) m cC 0’5
2.1.3 QA REQUIREMENTS
2.1.3.1 Q(0)e :) s shall require thst the supplier have a 6% T DA oK
documented OA program that isplements either portions or all of the
requiremsats of this document. (11)Quality Assurance Progrsm Plans (QAPPs) and
3 ts of sub tors for Quality A Lavel T purch shall be (“) LY oK "
reviewed and approved by the p 109 Project participant. (12)Those which do VAT v witt //’ A !/
not adequately define QA requirements, as judged by the OA representative of (ﬂ.) T.D.3eC - SEE Y LT DY (//
the Project participant, shall be corracted prior to initiation of sctivities - oM ) 'lfﬁ
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Review
Review Results Organization's Resolution Drspo.
Sat — Unsat - An
Review Requirements per NNWSY88-9 Rev. 2 Para. No. | Para, No. - Comments Acc |Rej. Reason Act: |Rey.
specified by the purch der or contract. (13)The extent of the prog ((3) m.on ek
required shall depend wpon the type and use of the item or sexvice baing
procured, (14)The procuremsnt documents shall require the sopplier to pécr“
incorporste asppropriste  OA program pequirements in subtier procurement (‘«) K;E‘F p/ ['0.9
documents. 0
,;13’37

2.1.3.2 (19)In deweloping OA rwquirements for test and other equipment,
consideration should be given to whether proper pexformmnce of that equipmsat
can be determined during or after its use (i.e., whether failure or malfunc-
tion of the equipment can be detected).

2.1.4 RIGHTS OF ACCESS

(16)At esch tier of procurement, the procurement documents shall provide
for sccess to the suppliers’ facilities and records for inspection or sudit by
the purchaser, sppropriste WPO p 1, or oth PO suthorized
representatives. (17)MP0 access to subtier contractor facilities shall be
arranged by the contracting organization,

2.1.5 DOCUMENTATION REQUIREMENTS

(18)The p t 4 t at all tiers shall identify the
documentation required to be submitted to the purchaser. (19)The time of
submittal shall also be estsblished, (20)If the purchasar requires the
supplier to maintain specific OA records, then the retention timss and
disposition requirements shall be specifisd in accordance with Section XVII of
this OA Plan.

2.1.6 NONRCONFORMANCE

{21)The p h ts shall p ibe the purchaser’s requirements
for reporting and approving disposition of nonconformances.
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Review
Review Results Organization's Resolution Drspo.
Sat. - |Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Act. |Rey
2.1.7 SPARE MD REPLACEMENT PANTS
(22)The p t a ts shall require the identificstion of sppro- (zz) A oK
priate spare and replacemant parts or assemblies and the appropriaste delinea-
tion of the technical and quality relsted data that are required for ordering Gdmn oK
thasa perts or assenrblies. (23)The technical and quality requirements shall be H 6((
equal to or better than the original. {24)If OA or technical requirements of GA) |ox-
the original item cannot be determined, then an engineering evaluation shall LD .o oK .
be oconducted by qualified individuals to estasblish the recuirements. (25)The .
evaluation shall consider the interchengesbility, function sad safety of the (zQ Uiy 178 ]
item. (26)The evaluation shall he documented, '
2.2 PROCUREMENT DOCIMENT REVIEW . -
(2T)A review of the procurement documsnts snd changes thereto shall be (27) T T |64 o
sade to assure that do ts ¢t itted to the prospective supplisr or
suppliers include appropriate provisions to sssure thet items or services will (7.& nr.x.t 0" . _.-.‘
moet the specified requiremsats. (28)The xeview shall ba performed and . .
docomented prior to contract awerd. (29)Procurement document reviews shall be (1ﬁ> . T\ oK bt
performad by parsonnel who have sccess to pertinent information and who have
adequate understanding of the requi ts and int of the procuremsnt (_’,O) E.I-‘ o
documents. (30)The review shall include, 23 a minimm, the cognizant technical
orgenizstion and OA organization. (31)The review by the OA organizstion shall G0 [T 0K

assuze that the following requirements sre wet:
o OA requirements are corvectly stated, inspectable, and controllable.
©  There are adaquate acceptance and rejection criteria.

0 Procuremsant documsnts have been prepared, reviewed, and spproved in
accordance with this QA Requiremsats document,
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vs

. T 2.3 PROCURPMENT. DOCIMENT CHANGES

{32) Procyr t doé& t chang shall be subject to the sema degree of
control as_-utilized in the preparation of the original documents. (33)Changes
that are made as a result of the hid evaluation or precontrsct negotiations
shall bs incorporated into the p t documents, (34)The review of such
changes and their effects shall be leted and & d prier to contract

avmrd. (35)Review of chahges shall include the following considerations:

o AMppropriate content shall be included in p t & as
required by Paragraph 2.1 of this Sectiom,

o Mdditional or modified design or site inwestigation criteria shall be
determined.

o Analysis of exceptions or changes requested or specified by the
supplier and determinstion of the effects such changes smy bave on
the intent of the p t o or quality of the item or
sexrvice to be furnished,

2.4 DISTRTIBUTION OF PROCUREMENT DOCUMENTS

(36) Participating Organizations and NTS Support Contractors shall forward
to the SAIC/TEMSS Project OA Department (QA Verificstiom Division Manager),
a copy of purchase & ts, and chang bhereto, as i d, when purch
involve Quality Assurance lavel 1 items or services. (37)Only those purchase
documents which {dentify the vendor, describe the scope of work, and detail
when work is to start are required to be sultwmitted to the SAIC/TEéMSS Project

QA Department.
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. Page Gﬂr.of
. Review
Review Results Organization's Resolution Dispo.
, . Sat - | Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Acu: [Re)
. -
V- .
SECTION V
- - .-
°  INSTRUCTIONS, PROCEDURES, PLANS AND DRANTNGS
= 1.0 ceveRAL
{1)Activities affecting quality shall be prescribed by and performed in ) m.,A #W
4 with d d instructions, procedures, or drawings, of a type o«
sppropriate to the ol Pt as ted in pactagraph 3.0 of this %3/67
Section. (2)These documents shall include or referwnce appropriste cz) gl ) QK
quantitative or qualitstive acceptance criteria for detemmining that
prescribed activities bave been satisfactorily sccomplished. (3)Instructions (3) m'e‘ y k'
snd procedures shall include a section which identifies the OA records which )
sre generated duhbq implementation of the document, (4)If plans are used in l4> . A 7‘0"‘ V7.1 IR”E'H;D
lieu of p , then th plans shall also include or reference
sppropriste aecoptano- criteria and identify the QA yecords which are (‘ D 0 K
genecated, (S)These doocuwmants, including drawings, shall be eoutnouod as ) .
required in Section VI of this document,
2.0 REVIPWS
(6)An independent review of all instructions, procedurss, plans and (c) nse |oy
drawings shall be performed by the originmating organisation to assure
technical adequacy and inclusion of appropriate quality requirements. (7)If oM \]
spplicable, this review shall consider whether the activities are not (7) “l“ '& ok
repeatable, bave the potential to ispsct the waste isolatica capability of the o >l
site or interfere with other site characterization activities. - ”'E: .
‘ﬁhﬁ:‘\"‘&“ -
PYLY 4
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Review
Review Resuits Organization’s Resolution Dispo.
Sat - [Unsat - ;
Review Requirements per NNWS1/88-9 Rev. 2 Para. No. | Para, No, - Comments Acc.|Rej Reason Acc |Re).

4 .
r.‘. .
3.0 INSTRUCTIONS FOR SCIENTIFIC MOTEROOKS
L - T -

(8)The l"mlcipa_tlnq Organizations shall prepare instructions for the
ocontrol of _ sclentifid notebooks, plans and the other documentation that will
ba used in ¥cientific investigations. (9)When soientific notebooks arm used to
doounment scientific investigations, the requirements of Saction IIX, parasgraph
1.6 shall prevail over the requirements of this Section. (10)Scientific
notebooks 2hall be collected, controlled, stored, and maintained as OA records
in d: with pfooced shich meet the requirements of Section XVII of
this documant.

4.0 DISTRIBUTION

(11)Bach Participsting Organization and Weveda Test Site (NTS) Support
Contractor shall maintain and provide the W20 POM and the SAIC/TEMSS Project
Quality Assurance Departmeat Manager with controlled distribution of all
implementing procedures, plans and instructions used for QA Level I and I
activities.
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. Review
Review Results Organization’s Resolution Dispo.
Sat - |Unsat. -
Review Requirements per NNWSI/88-9 Rey, 2 Para. No. | Para No. - Comments Acc.[Rej Reason Aci: |Re).
L N
- - .
T DOCTRMENT CONTROL
1.0. m PREPARATION, REVIEW, APPROVAL, KD ISSUANCE
(1)The ét-puation, review, apr s such as (h| T+IL 6(
instructions, procedures, plans and drawings, including changes thersto, shall
be controlled through the isplemsatation of metbods that assure that only @|=x 0¢
ocorrect documsaty are used. (2)Documsnt control shall be applied to the
following: .
© Documents containing or specifying quality requirements.
© Documents that prescribe activities affecting quality.
()The o . shall be documented, and the OA G| =-A 17g
organizatiocn shall provide the sppropriate review, yesclution of commants, and
concurrence with respect to quality-related aspects of the documents.
DPLFMENTATION
(4) Implementation of documsnt control ;h-l.l provide for the following: ( 4) II.M-'( 6{(

o Identification of documants to be controlled.
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’ Page 61 of ___
. Review
Raview Resuflts Organization's Resolution Dispo.
Unsat. -
Review Requirements per NNWSI/88-9 Rev. 2 Para, No, - Comments Acc. |Rej. Reason Ace: |Rey
. N
LS .
° xdoa:ulcat_ion of 1o of ponsibility for preparing,
revieying, approving, snd lssitng documeats.
o PReview of d for techaical dequacy, owplet 1
corvectness, and inclusion of appropciaste quality requirements, prior
to app! )1 and i
o A method Tor .t!u removal or merking of obsolete or superseded.
d ts to p t inadvertent use.
o A methed for assuring that the correct and applicable documants are .
available at the location where they are to be used.
o A master list or equivalent to ideatify the correct and updated
revisions of documants.
o Coordination of interface documents. s
2.0 DOCUMENT CHANGES
‘2.1 MAJOR CHANGES e"ﬂ 64 7
| WOl
(S)Changes to d 3, other than those defined balow as minor changes U/ /,,
are considered as major changes snd shall be reviswsd and approved by the same ,Kt Flf !
orgsnizations that perforned the originil review and approval, unless other rJ ,'J‘f !

organizations are specifically designated by the organization responsible for
the document. (6)The reviewing organizaticn shall have access to pertinent
background data or information upon which to base their approval and, if
spplicable, shall specifically consider wheth the chang are not
repsstable, have the potential to ispact the waste isolation capability of the
site or interfers with other site characterization activities,
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- Page 65 of ____
Review

Review Results Organization’s Resolution Dsspo.

Review Requirements per NNWSI/88-9 Rev. 2

Unsat. -
Para. No. — Comments

Reason Acu m

Y= :
- - 2.2 MINOR CEANGES
(7)Y Minor ._.“ 9 s to d » such as inconsequential editorial ocorrec-

tions, -Ml_l—not require that tha revised documents receive the same review
and aspproval as the original documants. (8)Yo avoid a possible omissiocn of a
raquired review, the type of minor changes that do not require such a review
and spproval and .the persons who can authorize such a declsion shall be
clearly delineated, .

3.0 DISTRIBUTION OF DOCUMENTS
.3.1 DOCUMENT CONTROL SYSTFM

(9)The o 1 syst shall that ok s requiring
wverification are not released prior to werification ox, if they must be
relesased before verification, they are unigquely identified as such and
controlled in d with Pacagraph 1.2 of this section. A saster list or
equivalent used to identify the correct, ourrent and vpdated versions of
documants shall be submitted to the WPO POM and the SAIC/TSMSS Project
Quality A Oepar ! ger.
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Reason

Acc. |Re).

-

.

organizatiod’ Jparticipation shall be provided for evalustion and selection of
suppliera, verification of suppliers asctivitiea and receiving inspections.
{8)flanning Mall ditermine the following:

o What ls to be dccomplished.

-

© Who is to sccomplish it,

© Row it is %0 be accomplished,

© When it is to be sccomplished,
1.1.2 PROCURFMENT TIMING

(9)To ensure interface compatibility and a uniform approach to the

+ planning shall be scoomplished as early as practicahl

l.n no _.-non than at the start of those procurement activities that are
required to be coatrolled.

1.1.3 PROCUREMFIT METHODS

(10)Planning shall result in the documented identification of the methods
to be used in procurement activities, the sequence of sctions and milestones
that indicate the cospletion of these activities, and the preparation of
spplicable procedures prior to the initiation of esch individual activity
listed below. (11)Planning shall provide for the inteqgration of the following:

o P d preparation, review, snd change ooatrol.

© Selection of procurement sources.

o Purchaser control of supplier performsnce.
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. Sat - [Unsat -
Review Requirements per NNWSI/88-9 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Acc [Rey.
. N
L . .
o Verificstion (surveillance, inspection, or audit) asctivities by
purshasar, -including notification for hold-snd-witness points. *
° Congiol. of nonconformances, v
-
© Corrective action.
© Acceptance,of item or service./
o QA teeords v
1.2 SOURCE EVALUATION AND STELRCTION
1.2.1 SELECTION OF SUPPI.I!!S
{12)The selection of suppliers shall be based on evaluation of their (ll) L, %A\ OK
capability to provide items or sexvices in sccordance with the requirements of
the pr d ts bafore the award of contract.
1.2.2 SOURCE EVALUATION AND SELECTION MEASURES
(13)Procurement source evaluation and selection mesasures shall be imple- 2
sented by the purchaser and shall provide for idectification of the (W .8.Z 0 [T p-
purchaser’s organizational responsibilities for determining supplier
oapability.
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1.2.3 mmmmmmwmm
(14)Messures for_ evaluation and selection of procuremant scurces, and the ( \A) T.8.20-( M ﬁ‘a’uﬂl‘r amasts
results thersof, shall be documanted and shall include one or more of the SR CRUDED 14 Setaie DULLET
following items:
© Evalustion of the suppliex’s history of providing an ideatical or
similar product that performa satisfactorily in actual use. The
supplier’s history shall reflect current cepsbility,
© Supplier’s current quality ds supported by d ted
qualitstive and quantitative information thst can be chjectively
avaluated.
o Supplier’s technical snd quality capability as determined by a direct
evalustion of their facilities and personnel and the isplementation
of his OA programs.
1.3 BID EVALUATION
1.3.1 EXTENT OF CONFORMANCE
(15)Bid evaluation shall determine the axtent of ocoaf to the (,g) el o
I & s. (16)This evaluation shall be performed by individuals
or orgsnizations designated to evaluate the following subjects, as applicsble v [{
to the type of procurement: (lL) m.(‘..\.a-g.

o Technical considerations.

o QA requirements.
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Vs .
©  Supplier’a personnel.
- - .-
° Supplzlor'o production capabilities.
° Supg;hr'- past performanos.,
o  Alternates.’
© Exceptions. *
1.3.2 RESOLUTION OF UNACCEPTARLE QUALITY ASSURAMCE CONDITIONS
(17)Before the award of the oontract, the purchaser shall resolve or (.-D s .C.2
obtajn commitments to resolve unscoceptable quality assurance oconditions 0/(
resulting from the bid evaluation.
1.4 SUPPLYER PERFORMANCE EVALUATION
1.4.1 INTERFACE MEASURES
(18)The purchaser of items and services shall establish measures to inter- (l&) 1. 0.4 (/] &
face with the supplier. (19)The measures shall include the following: ’
DAxg A, ©
o Doocumentation of the undexstanding bet: E h and supplier of (ﬁ) L 4 ; ’s
the provisions and specifications of the p t ok ts. Brecer "p i I _
et
Cexrta ey N gbm‘ L7
o Requiring the supplier to identify phmuuq\toclm.lquu and processes .
to be utilized in fulfilling p t o roquirements.
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. N
] Mrhg supplier documents that ave ger 4 or p d during
activities fulfilling procur t o t requir .
- - -
@ Idenfifying and p ing Yy change information. Measures to ‘R'g-ﬁ_\:
emgmlmmmmmuhmw C;’y

h—&‘ ted d in acocordanos with the requirements of
this QA !hn.
o Estsblishipg methods of o t  inf tion change b

purchaser and sepplier.
1.4.2 VERIFICATION MEASURES
1.4.2.1 EXTENT OF VERIFICATION
{20)The purchaser ot Mnln and services shall establish msasures to verify

suppliex’s pecf as d Y by the putchaser. The msasures
shall establish the oxtom'. of souroe surveillance and inspection sctivities.

(21)¥hen a Participating Organization, or Newvads Test Site (NTS)
Support Contractor, utilizes another Participating Orgsnization
or NTS Svpport Contractor for MNWSI activities for which they ars
responaible, the user organization shall initiste a request to
WMPO to conduct a WMPO gsurveillance of tha organization
performing the work. The surweillance shall be conducted to
determine that the item or activity is being produced or per~
£ d in d with the user organisation’s requiressnts.
These surveillances wsay utilize NTS Support Coatractor or
Participating Organization personnel as technical advisors.

WOTE:

(>

()

Toz

wo4
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(22)The extent of verificetica sctivities, including planaing, shall be & (o |m o2 of
function of the relstive inp plexity, and quantity of the jtem or .2 K
services procured and the suppliec’s quality pecformance. (23)Verificatica G m v
activities shall be sccowplished by qualified p 1 assigned to check J jmoz K .
inspect, audit, or witness the suppliers’ sctivities, (24)These verification Q’ e ‘} 57/1‘ Fﬂ'[j / .
sctivities shall be ducted as ly ss practicable. (25)fowever, the \ V Vel
parchaser’s verifiostion activities shall not relieve the supplier of theic Qs) S\dement| p5SHEOE THIS 15 A STATOIRT "}""
responsibilities for verification of quality schievement. Oin ¥ OeES WoT WEED 25t}
1.4.2.2 Record of Verification Activities 10 8 STA7ED
oS | o
(26)Activities performed to verify conformance to requirements of procure— (ZQ w Qﬂfﬂ -
mant docuomants shall be ded. (27) surveillances and inspections, (21) oS (74 . Seem 08
audits, receiving inspections, forms , dispositions, waivers, and (’MM”"IO
corrective actions shall bs documented, (28)Thess completed documents shall be IID 3 y/) . .
considered QA records and shall be controlled in sccordance with Section XVII ® = { . ”%
of this Quality Assurance Plan (QAP). (29)The purchaser shall ensure that this B A
documentation is evalusted to & 4 the supplier’s QA program (ED mo3 0)( . .
affectivenass, b
1.5 CONTROL OF DOCIMENTS GEMPRATED BY SUPPLIERS
(30)Documents that are gun:xatod by m:ppuon AMI Ab. controlled, (3‘) mF Ol'
handled, asnd epproved in with . {31)Means
shall be implemented to ensure that the submittal o! these documents is (y) IE‘-F LD 6
accomplished in accordance with the p d t requirements.
{32)These measures shall provide for the aeqnhiuon. P ing, and ded (Sl) m F DH 1

avalustion of technical, inspection, and test data against aee-ptam. criteria.
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1.6 ACCEPTANCE OF ITEM OR SERVICE
1.6.1 METHODS FOR ACCEPTANCE @9 .G\ &
(33)Methods shall be established for the acceptance of an item or service me’ Vv
being furnished by the supplier. (34)Pricr to offering the jtem or service for (y\) e
scceptance, the supplier shall verify that the item or servioce being furnished
complies with the procureswnt requirements, (35)Purchaser methods used to .
socept an ites or related sexvice from a supplier shall be eaither a supplier (35) m. G'.z 0{< *
cextificate of conformance, a source verification, a receiving inspection or -
post-installation test at the facility site, or a ocosbination therwof. -
Requirements applicable to these methods of P are listed below. y
1.6.1.1 Certificate of Conformance .
(3@ . Gealoy ) i v

(36)¥hen a certificats of conformanoe is used, the followlng minimm
criteria shall be met:

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

© The certificate shall identify the specific procuremsnt requiremsats
met by tha purchased material or equipment, such as codes, standards,
or other specifications. This may be accomplished by including a
list of the specific requiremsats or by providing st the point of
receipt, a ocopy of the purchase order and the procurement specifi-
cations or drawings, together with a suitable certificate. The pro-
curemsnt requiressats ideatified shall include any app 4 changes,
waivers, or deviations applicabla to the subject meterial or equip-
ment, .
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© The certificste shall ideatify any procutement requiresmsats that bave
not been met, together with an explanstion and the msans by which to
resolve the noanconformances.
0 The oertificate shall be sttested to by s persan who is Tespoasible
for this QA function and whose function and positicn are described in
the purchasec’s or supplier’s QA program.
o The certificate system, including the procedures to be followed ia ' .
filling out & ocertificste and the administzative procedures for the
seview and approval of tha osrtificates, shsll be described in the :
purchaser’s or supplier’s QA program. >
© Means shall be provided to verify the validity of supplier : .
certificates and the sffectiveness of the certification system, such . . "
as during the performance of audits of the supplier or lodependent
inspection or test of the iteas. Such verification shall be con- . .._'*
ducted by the purchaser st intervals commecsurate with the supplier’s . .
past quality pexformance. -
1.6.1.2 Source verification
(31) m.eoztb 0(
(37)1f source wverification is used, thea it shall be pexformed at
intervals that are consisteat with the isportance and oosplexity of the item
or service, sad it shall be implemsated to monitor, witness, or cbserve @8) .G2.00(
activities, (39)Source verification shall be impl ted in d with
plans to perfomm inspections, examinations, or tests at predetermined points.
{39)Upon puxchaser acceptance of source verification, documeanted evidence of (3‘) m‘@'z‘b ﬁg '
acceptance shall be furnished to the receiving destination of the item, to the )
purchaser, and to the sugpliax. -
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1.6.1.3 Recaiving inspection
(40)When receiving inspection is used, purchased items shall be inspected (40) i, &2.C a(
83 Dneceasary to verify their ccaformance to specified zequirements, by taking
into account aource verification and sudit documeatstion and the demvastrated (40 m G:2C (
quality pecformsnce of the suppliss. (41)Receiving inspection shall be ’ ?
performed in accordance with establisbed procedures and isapecticn
instructions to wvexify by objective evidence such festures as proper @2) E-G"z‘q 0c .
configurations ideatification; dimeneicaal, physical, and other NDOTT. @ TTEm 4% .
h istics; Creed from shipping damage; and cleasliness. (42)Receiviag c &l‘g SecTIoN
inspection shall be coordinated with rxeview of suppliar documsatation wheo 63) n%’ecgﬁ.fe D( F N} 10, 0X .8.2
P d ts require such docusentation to be furmished prior to Ao 10, IT.A -7
receiving inspection. (43)Receiving inspecticns associsted with eagineersd @w&ff 4.\ 0, XX .E . -
items shall be planned, pecformed, and d ted in d with the mﬂ)ﬁ}/ 4 o X« ol & ;
requirements specified in Section X, Pars. 2.1, 4.0, 4.1, 6.1, 9.0 and 9.1 of é uL,.D ~ ’? Godq| I - - .
this document. (44)Personnel selected to receipt inapection activities shall W"h‘\ .
have the experience or training commensurate with the scope, complexity, or . '.'.\
special nsture of the activities. (45)Whea required, perscanel shall also be (45) 1s.6.2 . * .
indoctrinated as to tbe technical objectives and requiremsats of the o pt 4
applicable codes and standards and the QA program slemests that are applicable. s‘mi
1.6.1.4 Post-Installatijon testing ( .
46 juc.e-2d {ou
(46)When post-installation testing is used, post-inatallaticn test
requiremects and acceptance documentastion shall be established sutually by
both the purchaser and the supplisc,
k|
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1.7 ACCEPTMICE OF SERVICES GMLY
AD | ez ¢
1.7.1 PROCUREMENT OF SERVICES ONLY
{(47)In certain cases involving procuresent of sexvices oaly, such as thizd
pacty laspections, engineering, and oonsulting; and installatica, repair,
overhaul, or maintensace work, the purchaser shall accept the sexvice by any
or any combination of the following methods: .
o Technical verification of data produced.
© Surveillance, audit, or both, with regard to the activity. -~
© Review of objective evid for £ to the procurement i .
document requirements such as cextifiostions, stress reports, etc. '.
- ".*
1.8 CONTROL OF SUPPLIER MONCONFORMANCES : .
1.8.1 METHOOS "
ummmmwmmmmmm (43) m.a 0K
disposition of jitess and services that do 0ot meet p t o
requiremants. These methods shall include the following provisions:
1.6.1.1 Evaluatioca @‘i) e W 0‘(

(49)Provisions for evaluation of nonconforming M'.'-.
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1.8.1.2 Submittal

{50)Provisions for sulmittal of nonoccafommsnce notice to purchaser by
supplier as dizected by the purchaser. (51)These submittals shall include
supplier ded disposition (e.g., use ass~is or repair) and techaical
Justiticstion. (52)Monconformances to the procuressat requiressats or
purod app d d ts, which consist of coe of sore of the iteme listed
below shall be submitted to the purchaser. (S3)App 1 of the reccsmended
disposition shall be in accordance with documacted procedures:

© Technical or msterial requirement is violated.

0 Requirement in supplier documents, which has besn spproved by the
purchaser, is violated. '

o W £ t be « ted by continuation of the originel
manufacturing process or by rework.

@ The jitem does not conform to the original requireseat evea though the
item can be restored to 3 condition such that the capability of the
jtem to function is unimpaized.

1.8.1.3 Disposition
(54)Provisions for purchaser dispositioa of supplier recommsodation.

1.8.1.4 Verification

(55)Provisions for vecificaticn of the implessatation of the disposition.

&
év
(>

&

(59

o n.l
MR
. W2

Iii.\\-l“ﬁ

IL.N.3

.04

ol
74
oK
K

K

K

g 4 -




QA COMPLIANCE REVIEW CHECKUST

N-QA-030

12/88
Page_81 . of
. . Review
_ Review Results Organization's Resolution Duspo.
i . : Sat - jUnsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Acc |Rej

1.8.1.5 Records maintenance

(56)Provisions for maintenance of ods  of afo that are ( _SL) L LN 5 |0
submitted by the Supplier.

2.0 OCOSERCIAL~-GRADE ITEMS
2.1 ALTERMATIVES v,

(57)12 a design requires commercial-grade items, thea the following . [51) . x.z 0‘
requirements are an acceptable alternstive to other requirements of this -
section, except as noted in Paragraph 2.1.2 below and the requireseats of R -
Section IV of this QM. (S8)If a sclentific lavestigation Tequires (5'@ IA o pi .
commercisl-grade items they may be ocontrolled by the use of the following Hew .
requirements (except Pacragragh 2.1.1) and Section IV of this GAP. - v
2.1.1 IDENTIFICATION Of COMERCIAL-GRADE ITEMS . :‘\

(59)vhexe the coamsrcial-grade item is to be used as an integral part of Cs.l)m_:.\ c‘: -
the dasigned facility, it shall be ideatified in sa approved design or design
out-put document. (60)An altemmste commercial-grade item may be sugplied if
the cognizant organization provides wverification that the alternate
commercial-grade item will perform the inteaded fumction aad will meet the ((p_) priy S 174
requirements applicable to both the replaced item and its application.
2.1.2 SOURCE EVALUATION AND SELECTION 2

{61)Source evaluation and selection shall be in lance with Paragragh ) 15,8 1
1.2, 4f it is determined necessary by the purchaser based oo the cosplexity of (4 ' ywreur i -
the item and isportance to safety. ///7/;#
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2.1.3 PURCHASE ORDER
(62)Commurcial-grade items shall be identified in the purchese order by (4;) ..zl e
the manufacturer’s published product description (e.g., the catalog puwbex) .
2,1.4 RECEIPT OF COMMERCIAL-GRADE ITaM
(63)After receipt of & oosmercial-grade item, tbe purchaser shall L{f.I.BA“ 0K

datemmine that the following conditicas have beea met:

o Damage was not sustained during shijmeat.

© The item received wss the item ordered.
o Inspection, testing, or hoth, is acoomplisbed by the purchasex, in
d with writtea p dures, to £ with the
saoufacturer’s published requiremeats. If applicable, acceptance of
the item may be accosplished via the calibratioa program in
accordsnce with the requiresents of Section XII of this QA Plan.

o Docusentation, as applicable to the item, was xeceived and is
acceptable. '
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- SECTICH VIIX
IDENTIFICATION AND CONTROL OF ITEMS, SNELES ANO DATA
THTRODUCTION
This section provides the requirements for the identification sad contzol ‘|) T<IC WotE: W4+n ey ro ‘S\S'IL'E
of items, sssples and data snd consists of three separate parts. (1)the %:‘ R\ Y e .y s*\ntt‘r ,'\smﬁwf?
requiresents for items are stated in pazrt A; in part B for sasples; and, part of iaska \&.\of\ o% Wews ot A,
C for data resulting from scientific inveatigaticas. (2)fart A spplies to sve,
activities related to the eagineered items and does aot apply to scleatific
investigations. (3)Parts B and C apply to sclentific investigatico activities 2
and do not apply to engineered ftems. () I ¢ E’ we PoTE ?“‘“(‘) -~
, ® [resh .
PART A - mrrnxcnm_cuommornm - "
‘ \
1.0 IDENTIFICATION @@ W‘S‘““ Se;((.aoﬂ; Qe Q) . 2
*

(4) Items shall be identified to assure that caly ct and proed
items are used or installed. (5)The identification shall be verified pricr to
installation or use. (6)Identificaticn shall be maintained either on the item,
their containers, or in documeants tracsable to the item from receipt until
installed.

1.1 GENERAL

{7) Items of production (batch, let, cosponent, p‘n) shall be identified
fzom the initisl receipt and Cabrication of the itess up to sad including
installation and use, (8)This ideatification shall rslate an item to an
applicable design or other partinent specifying docusent,

(5)
©
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Qow (s
1.1.1 (9)khysical ideatificatica shall be used to the maxisus exteat possible. (“) PR:“"““ 50"2 Ot ()
(10)¥uere physical identificaticn ca the itea is either ispracticable or
insufticient, physical separation, procedural ocontrol, or othar appropriate
means ahall be esployed. ® LI (14 .
1.1.2 (11)Ideatification markings, sbes Used, shall be agplied using materisls 1)) " oK
and methods which provide a clear and legible identificatioca and do mot
detrimentally affect the function ox service life of the item. (12)Markings (I'L) 1} oL
sball be transferred to each part of an identified item whea subdivided aad '
shall not be cbliterated or hiddea by surface treatment or coatings unless
other means of identificatics sre substituted. 69 W o¢
1.1.3 (13)When spacified by codes, standards or specificatico that include oU -

specific identification or traceability requiremsnts (such as identification
or traceability of the item to applicable specification and grade of material;
beat, batch, lot, part or serial suasber; or specified inspectica, test or
othex ds) the program shall be designed to provide such ideatificatica
and tracesbility control.

1.1.4 (14)wbere specified, items baving limited caleadar or opesating life or
cycles shall be ideatified and ccatrolled to preclude use of iteas whose shelf
life or operating life has expired.

2.0 CMTROL

(15)Provisions shall be made for the control of item identification consis-
tent with the planned duration and conditica of storage, such as: (1) pro-
visiocas for maintenance or replacement of markings and identificatica records
due to dasage during bandling or aging; (2) protectiosn of identificaticn on
ftams subject to excessive deterioration due to eavironmental exposure;

(3) provisions for updating existing facility cecords.

@

®

|\
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(L) | I.AN jox
PART B - IDENTIFICAZION AD CONTROL OF SNEFLES
() [m.an e
(16)Procedures shall be developed and isplemented to assure that sasples
are identified and controlled in a macner Gonsisteat with their intended use. .
(17) Such procedures shall define the respumsibilities (including interface
between organizations) for collectiocn, ideatification, handling, storage,
transportation and the generatios of records.
1.0 IDSMTIFICATION m_mv ﬁ.?.w) oy
{18)Physical identification shall be used to the maximum extent possible.
(19)Where physical ideatificatiocn cesnct be placed cn the ssxple, appropriate
alternative identification methods shall be described asd used. (2 .Zn A..& I.\.2.a)0g "
identificstion methods shall provide methods whereby ideatification of sasples
can be trxaced to the appropriate d tation such as drawings, . a..»
apecifications, an»p ing logs, test records, inspectiocn documeats, and AN& E.’.N.) 0K .
nonconformance reports.
1.1 GRNERAL
(21)Semples sball be ideotified by placing the ideatificatica &noonE ca Nﬂv ..nn.?n.!ok
the sasple, oa their container or ca ble th . (2)1IL it ia
impractical to place the identification oo the sasple, lc.&-.r:v- 2.b K
gi-&i’&&«o%ﬁ%nﬂaﬂiigg Nnuv hH.?. 0
%ign{oonnonnghng £ sasples is verified and
documsated prior to releass for use.

S —————— -~
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1.1.1 (23)Procedures shall be developed and implemented to that sawple (29 . AD oy
ocollection mathods, techniques and releted equipment prod the intemded
sample, (24)Sasple handling methods shall be developed, documented and
otilized to assure that all samples meet the technical objectives dictated by ) A 4 0[
the scientific investigaticn, for which the sssples are collected. (74 w.A
1.1.2 (25)Storage mathodology shall be devaloped and impl ted to és) m_h‘q 0/(
that samples are maintained in predetermined physjcal conditions commensurate .
with their intended purpose, (26)Sarples intended for long term storage shall h 4. DK ’
receive appropriate treatment to assure that they do not degrade during (lé) ﬂ' *
storage. (27)1lonq term is not defined herein and shall ba defined by the -
responsible organization depending on the sensitivity of the sasple to storage @) ]Ir, A.4 0( -
conditions. . ]
1.1.3 (28)Transportation methods shall be described and effected by procedures (ZB) m.oa'g 0K - 'v
prescribing sppropriaste tai , handling and any other envircomental or . .
safety considerations for the saeplais). (29)Where multiple organizations are Zq) IE R‘{ V4 : <A
involved, sppropriate proced: shall define responsibilities and ' »
documentation methods to be used. v
1.1.4 (30)Controls ahall be developed and isplemented to assure that sasple @0) K‘A'b 0(
identification is verified and maintained whea handled, transported or
transferred from one organization’s responsibility to another. 4 0
A
1.1.5 (31)Measuxes shall bs taken to maintain sample identification while in (i') ﬂ' ' (
storage. (32)Thesa measures shall be consistent with the planned duration and
conditions of storsge and shall describe sctions to be takea whers samples mey é") e A4 | OF

have a saximm life expectancy vhile in storage. (33)Physical seqregation of
samples to preclude mixing with like samples shall be used to the maxisum

degree practical.

TCA4
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1.1.6 (34)¥hexe samples are controlled by more than one orgmaisation,
procedures describing the organizstional responsihilities shall be deweloped
and implemanted.

1.1.7 (35)The BP0 will develop and impl t sn Mnuiaistrative P chy {nr)
describing the ultimete curation of all types of samples including M
gases and solids. (36)The AP will, as a minimum, address the trassportstion,
handling, stoxage, retrievability of samples and the g tion and ion
of records. (37)All records gensrated as a result of testing of samples shall
be handled in accordance with Section XVIY.

PART C ~ IDENTIFICATION AND CONTROL OF DATA
1.0 IDENTIFICATION

(38)Data generated from a Nevada Muclear Waste Storage Investigation
(amSI) scientific investigation shall be identified to assist in the
determination of its correct use. (39)Identification of such data shall be
provided in all documents, information systems, or both, in which such data

sppeac,
1.1 GEERAL

{40)The identification of MMSI Project data shall include a reference to

the origin of the data (task, test, experiment, report, publication, stc.) and
an indication of the Quality Assurance Lawvel assigned to the activity which

produced the data.

1.1.1 (41)Control measures shall be established and impl d to that
|WSI Project data are properly ideatifisd. (42)These measures shall include
verification of the identification of such data prior to release for use.
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1.1.2 (43)0wre data are the results of the efforts of more then one ofgan~ ; (45) m.o6.\ {0K
ization, procedures describing the organiszational responsibilities for thst
data shall be developed and implemented. (44)The docummntation resulting from
the scientific investigation involving more than one organisstion shall be
annotated to show which orgsnization produced what portion of the data. @D 1. 8] oK
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SECTION IX
CONTROL OF PROCESSES
O [TX py
1.0 GENERAL REQUIREMENTS
@~ b
(1)The requiresents of this section spply to engineersd items and scien-
tific investigations for process control. (2)The requiremsnts for special . * .
processes apply to engineerad items only. (3)Measures shall bs established to (3) T, A 01‘<
that g that affect quality of items or services are coatrolled
either by instruction, procedurss, or other appropriaste means. (4)Special -~
processas that control or verify quality, such as those used in welding, heat (4) IE.8,CA ﬂ( -
treating, and nondestructive examinstion shall be accomplished by qualified 9 ° .
personneal uveing qualifiad p i in " with applicable ocodes, - .
standards, spacificstions, criteria, and other special requirements. - *
»
<A

2.0 PROCESS CONTROL
2.1 METROD

{S)All processes shall be controlled by instructicas, procedures,
drawings, checklists, travelers, or other sppropriate means. (6)These seans
shall that p P » are controlled and that specified
environmental conditions are waintained.

©
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2.2 IDENTIFICATION OF SPECIAL PROCESSES v
. bérev H4® o ast M-J‘m as
N o N X
2.2.1 RESPONSIBILITY (7) ’R *“._\ procewses ot ackwider Qo
W Gk Mey afe  fespensiale, Tt
(7)1t is the responaibility of the Participeting Orgenizstion and Nevada . he the poanidil (s .§ the
Test Site (NTS) Support Contractor that is performing the work to identify orqaajreation whieW Ce st
which portions of its activities involve the use of special processes. (S)A *l'\ Pﬂgms. e o\ce foc:' X
special p isap in which the results are highly depsadent om N 1o “‘;.\"*.51 Ve Had .
aither the control of the g or the operator’s skill, or both, and in by theie actin ‘"% ‘
which the specified quality camnot be readily determined by inspection or teruet .
testing of the item. . ® APP. 4 oK
2.2.2 QUALIFICATION REQUIREMENTS z
{9)The necessary requirements for qualifications of perscnnal, procsdures, (‘\) . ¢ e e( )/{” O0t'% WoT PReSe LY fﬂhﬁ! ) .'
or equipment shall be specified or ref: d in the g d or inst 4 i ANPSECIAL PRUCETS Faar ARE VT .
tions either for processes that are not covered by existing codes and stan- COVRED ABY X )1STINE Coqet L d . N
dards or for processes where the quality requirements for an item or test $T0S. Ao 00 rﬂf?ﬂ“’"" AN . .
axcesd those of existing codes or standards, 10 (;“‘,5 WNERE THE QAL )Ty -
2.2.3 COMDITIONS ReQuer moTs Fon Ax) ITE7 oA
- (1) |55 N QU] 37 £xecTRS TH0Ss P ¢ NTHE
(10)Conditions y for plishweat of the special procass shall £edes ¥ Ss,
be included in procedurss or instructions. (11)These conditions shall include <) A a [[
(1) m’

proper equipment, controlled parameters of the special prooess and calibration
Tequiremsnts.
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2.2.4 APPLICABLE CODES AND STANMDARDS
(12) The requiremants of applicable codes and standards, including 62) IT.A%C ¢,<
acceptance criteria for the special process, shall be specified or referencad

in the procedures of instructions.
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2.3 QUALIFICATION OF SPECIAL PROCESS PROCEDURES
2.3.1 PROGRAM FOR QUALIFICATION
Y |mm.c
(13)Procedures shall be qualified in accordance with spplicsble codes, .
standards or other specifications. (14)The program for qualification of pro- (|4) hﬂ L1
cedures shall be specified in documents prepared by the cognizant technical
organization. (15)The responsible OA organizatiocn shall provide sppropriate 5) sfc' 1 .
reviews to assure complisnce with these raquirements. (‘ ﬂf& .
sec I\’a/
: 1
2.4 QUALIFICATION OF PERSONNEL PERFORMING SPECIAL PROCESSES (.‘) . Ceb -~
rc. 245 OK -
2.4.1 TRAINING, QUALIFICATION, AND CERTIFICATION .
{16)Pexsonnel shall bs trained, qualified, and certified in accordance (ﬂ) -ﬂs"'c' WK i i *
with written procedutes. (17)The training and qualification, and certification seCc = . < iy
shall be the responsibility of the organization that is pexforming the work. - . .
(18) Thesa procedurss shall be reviewed by the responsible Quality Assurance (Ig) Sec.2-- 9[< -
(OR) organization for cospliance with requirements. lIf (o "
2.4.2 PROCEDURE (w Io.c K
{19)Qualification shall utilize the actual working procedure, to the
axtent possible.
<)
2.4.3 PERSORNEL QUALIFICATION REQUTREMENTS (20) . C Flok
(20)Qualification of p 1 shall incorporate the p 1 1
qualification requirements of the applicable codes, standards, or .
specifications.




a v @il A5 SINL 49 % @ ot

geaws? & (O M vavy 2380
‘sedS ; SARIP INUSINT

A0 Q140 1500l IJy¥ SO LAW

Y/

"

70

YIS A 5599098 TV | LR
i J-& LN 793G

Y,

V\ijv *I

)

2)

()

®@
@)
G

"POUTEIET PUS peUNOCp 8] OV TIVYE FEINITID pur SpoyIes UOTI

~woyFTI0A ssecoad Terseds(9Z) "petIroede uq TTWS &P 2 3 3o po

303 %oﬁvﬁi%gﬁuiz&og .88-8&
‘tevuvoezed peTFTTenh ATjueaIno w3 207 peuteiviws oq TIwE $pIooey(c?)

SAI0OTY SSTIS WNIDAAS 9°T

*s3ueunInbex YITA woUwTTdwoD

303 Juewdynbe Jo WOTIEOTFTTwnD I07 seanpecoxd gl meTaex TIwye vorjesyusbio

WO elqysucdess sul(pZ) “¥3om ey3 Gupuaojied voriextuefizo sy3 Jo ATTyqrevodsex

o3 o TIvqs DOTIOTITIINT puw ‘woTIRDTITTEND ’“Jnoyostp Jusedynbz(eZ) -svoys

~oTFToede puv ‘spavpUNIS ‘sepoo eTquOtTdds Jo sjvewaITnbex eqy Jweweidey TTWYE

s3veunzinbes seeql(zZ) *sjusueatobes PerIToeds YITA SOUEPI0OOE UT PETFTITES
pue ‘pepTTenb ‘anc pexoeyd eq 1Twgs Juewdrnbe eswooad [eroeds(1z)

INTAIIODS SSIOId IVIDEAS - §°Z

2 'A%y G-8BNSMNN s8d ngvom MaINGH

Toy| ov SUSUILIOY) - Mz..."u.uﬂ
‘odsig | uonmosay suoneziuebi) sHnsaY melaey
MBINDY
— J0 ¢ ebed
ga/eL ) - ™
0e0-vO¥ 1SIIOIHO M onzs.ﬁs.ou vO <v
s’

S




( QA COMPLIANCE . W CHECKLIST N fon-030
Page 31 of
Review
Review Results Organization's Resolution Drspo.
. Sat - |Unsat - :
Review Requirements per NNWSYB0-9 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Acu: |Rey
SECTION X
INSPECTION
1.0 GENERAL NEQUIREMENTS
{1)¥easures shall be established by or for the Participeting Organizations (‘) I« 0/4 .
and Mevada Test Site (NTS) Support Contractors to provide inspections required . .
to varify conformance of an item or activity to specified requirements. (z) T o0 A GDI(\O‘\’E'. an _:"5P':~‘°“’ P"g::::é
(2) These wessures shall provide for: (1) inspections to be performad in accor- b‘ W) are ""?‘.: a‘s ° ; feean
dance with written procedures by qualified perscnnel who did not perform the condre Ltory I’""e * ‘.:’ .J § 3 N
work being evaluated; {2) criteria for determining when inspectioos are W":‘:“ P\“"e uieS aa %‘ ‘S‘ -
required or how and when inspections are to ba parformed; (3) sampling A% G P“ anel. ° .
wethodology, if used; (4) the ideatificstion of y hold points; aad (S) () |mx.a4 oL : R .
identification of inspections requiring special expertisa. (3)The results of W.R“‘B - *
all inspection activities shall be documsated by the inspecting organization. . . \
(4) The requirements of this section apply to engineersd items and do not apply (4) e and 0 K . '
to scientific investigation activities. TR -
“la -
2.0 PERSONNEL,
2.1 REPORTING INDEPENDENCE OF PERSOWIEL (s) |m.8.2 174
(S) Inspections shall be performed by parsconel who do not report directly (6) E‘E.B ’K_
to the jswadiate supervisor(s) who is/are responsible for performing the
activity being lnspected. (6)If these p 1 are not part of the formal QA
organization, they shall hawe sufficient authority, aoccess to work areas, and '
organizational freedom to (1) identify quality problems; (2) initiate, ‘-
recommend, or provide solutions to quality problems through designated

channela; (3) wverify implementation of solutions; and (4) assure that further
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4.0 INSPECTION PLAMNING
(16)Planning for inspaction activities shall be accorplished snd
documented via inspection prooedures, instructions, or checklistas.

(17) Inspection procedures, instructions, or checklists shall provide for the
following:

o Identification of chagacteristios and activities to be inspected.
o A description of the mthod of inspection.

© Identification of the individuals
performing the inspection operstion.

or groups responsible for

© Acceptance and rejection criteria.

o Jdentification of required procedures, drawings, and specifications
and revisions.

© Recording inspector or data recorder and the results of tha

inspaction operation.

o Specifying’ v ing and test equipment including accuracy

requireswats.

4.1 SAMPLIVNG

(18)¥hen sawpling is used to verify acceptability of a group of iteme, the
sampling procedures shall be hased on rwcognized standard practices.

(D)
(D)
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5.0 THN-PAOCESS TMSPECTION
(19)Inspection of items in-f or d construction shall be (‘(b m.® OK ///ﬂzf ”m—-
porformad for work activitiss whers necessary to werify quality. (20)1f .
inspection of processed jtema is ismpossibla or dissdvantagecus, indirect (Zf-b m'b
contyol by monitoring of processing wethods, equir . and p 1 shall be’
provided,
5.1 COMBINED INSPECTION AND MONITORING .
(21)Whare a combinstion of inspecticn and process momitoring methods is () |xx.»
used, it shall be performed in a systesatic to that the -
specified requirements for control of the process and quality of the item are (Zz) IT. D -
being achisved throughout the durstion of the process.. (22)Both inspection and _— .
process wonitoring shall be provided when other techniques cannot provide .
adequate control. - -
: 7
5.2 cowrrors . *
(23)¥here required, controls shall ba established and documanted for the (B) m' +D dl(
coordination and sequencing of sotivities at established inspecticn points ﬁ
during successive stages of the ducted p or ion ’7’
6.0 FINAL INSPECTION
. (e [BL.& |04
(24)?inal inspection shall include a records raview of the results and ]
rasolution of nonconformances jdentified by prior inspectiocns.. (25)The final . !
inspection shall be planned to reach a conclusjon regarding conformance of the (@ m.G' 06 -
item to specified requiresants.
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6.1 INSPECTION PEQUIREMENTS
(26)Completed items shall be inspscted for ocompletensss, markings, (1) I - ov
ealibration, adjustments, protection from damege, or other characteristics as mw.e |
Toquired to werify the item’s quality and oconformence to specified
requirementa. (27)If not previcusly examined, then quality records shall be (2'{) m.@r 0 )
inad for adequacy snd completeness. 4
6.2 MCCEPTANCE (28) ut.& ’%
(28)The item’s acceptanos shall be documanted snd spproved by identified :
suthorized personnel.
6.3 MODITICATIONS, REPAIRS, OR REPLACEMENTS (zq) :‘
.+ |of

(29)moditications, repairs, or replacemnts of items performed subsequent
to tinal inspection shall require reinspection or retests, as sppropriste, to
werify acceptability.

7.0 IN-SERVICE INSPECTION

(30)Required in-service inspection of structures, systems, or components
shall be planned and exscuted by or for the organization responsible for
operation.

7.1 METHODS

(31)Inspection methods shall bs estsblished and exscuted to verify that
the characteristics of an item continue to remain within specific limits,
(32) Inspection wathods shall include evaluation of performance cspability of
essential gency and fety syst and equipment, verification of
calibration and integrity of instroments and instrument systems, and
verification of maint , as sppropriste.

G|

)
@

A To
N

1

]

'ﬁgfze‘. 4 Yas no (’es?td\h's\‘\"

%l‘ N -Sefve '\TPQ_ '\«s?eu\\'o)\.

oK
by




QA COMPLIANCE REVIEW CHECKLIST e
Page A9 of ___
Review
Review Resuits Organization's Resolution Drspo.
Sat. -~ [Unsat - )
Review Requirements per NNWSI/88-9 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Acc |Rey

8.0 QUALIFICATION RPEQUIREMENTS

Mpendix C of this documsnt defines rononagnonnrons-&nonl
tion of inspection and test p 1 who p et d lx.grano
verify conformance to specified requirements anrlnﬂnvooo £ acceptance.
Mopendix D n.n.riu the requirements for qualification of nondestructive

instion
|

(33)The following are the requiremants for inspsction records which shall
bs retained in sccordance with Section XVII of this QAP.

9.1 JINSPECTION RECORDS
(34)As a miniwewm, inspection records shall identify the following:
o Item or .-nn_.dnn%.
© The date of the inspection.
© Rams of individual performing the inspection.
© Rwns or nswes of personnel contacted during the inspection.

© A description of the type of cbsexvation (method of inspection).
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© Inspection criteria including identifiontion of drawing,
specification, etc, (and spplicsble revision).
o Equipment used during the !aspection.
© Evidanca as to the acceptal ility of the results.
©  Accept tat t b
1}
0 References to informstion on action tak in ion with
oconditions adverse to quality, nonconformences and/or sotions taken
to resolve any discrepanciés.
9.2 PERSONNEL QUALITICATION RECORDS
(3;\ A 0{

(35)Records of p 1 qualification shall be setshlished and maintained oo, 1L
by the aemployer. (36)The actual ¢ taxinetions wsed to qualify personnel shall
also be retained as part of the reccrd files, -

By
" (o) J:‘eg:v &J bie
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SECTTON XX
TEST CONTROL A.VH O\ﬁ
1.0 GRERAL DISCUSSTION ﬁwv m. 8.\ Ok
{1)Tests zequired to verif: conformasmoe of an item to specified require~ .
ments and to descastrate that items will perform setisfactorily im service G)|See. 1x V&
shall be planned and 4  (2)Characteristios to be tested and test _??Ha
Invo&nov-!ﬂ-i-v-:vni:&:u!giﬂ-}&nf ﬁn.a\
impl ted by ined and appropristely cualified personnel. (4)The
roquiremsnts of this sectiom ipply to engineered itams and do not apply to P
scisntific investigation activitirs. m& Mu.r?boh
A &
as oo 10
2.0 TEST PECUTMDIENTS ia sciea Vilyve
ﬂ’i..’.f_}*.f».
(S)Test requirements Eﬂgazgag including
required levels of ed ey, E’%onix mv ...a.-.> Qﬂ
the organization §E fco the deeign of the item to be tested, unless
otherwise designated. (S)Pequired tests, uao.-_lf as appropciate, prototype
......-»o-n!no.n production . tests, proof tests prior to installation, ?v.dn 0K
ts, pre-cperatioszal tests, and operational tests shall be
ocontrolled. (7)Test requirementa snd acceptance or yejection criteria shall he m
Eginnh&% contained ia applicsble design or other Adv TI.A b
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3.0 TEST PROCTDURES
3.1 TEST INSTROCTIONS, PROCEDURES ANMD DRAWINGS
o, Az2 #1900
(9) Instructions, procedures, and drawings for tests shall be prepared in (8) _]ETB of /yﬁgg:c/wﬂf-gxrf
aocordance with the requiremsnts of BSectioa V of this document, (9)Test
prooedures or instructions shall contain criteria for determining whea a test .
is requized snd how the test is pacformed. (‘D‘ﬂ.&zb 0
o =
3.2 TEST PRERBOUISITES v Jdu . V]
(10)Test procedures shall include or reference teet chiectives and pro- GD) 8.2 | IR ”, 5:;:’ MOWORTIRY 101D %ﬁr«)
visicns for mssuring that prerequisites for the given test have besn met, that optoaeme” aunndy CopNTS 108 THE
o te ins jon is avrilshle and used, that necessery monitoring is Ami <she
pu!onnd, mmmmwmeuum—hum .0 - 3/5#&'6 g
(11)Prevequisites shall include the following, as applicsble: (1) calibrated () |nL.2.05 ol PIoNsTORME
instxumentation, (2) asppropriste emuipment, (3) oowpletenees of item to be 5 -3 pp_j
tested, (4) trained or appropristely qualified persommel, (3) condition of [D";ﬂﬂr Io
test oquipment and the item to be tested, (6) suitable and controlled M
environmental conditions, and (7) provisions for data aoquisition and storage.
3.3 BEVIEW OF PROCEOURES
zeﬂ’ s
(12)7ast plans and procedurss shall ba reviewed in sccordsnce with the 07) 1x.8.3 ¥ aen 11 /
verificstion requirements definei in Parmgrsph 2.4 of Section III of this 8 Wﬁm | Aaxd A’E@M e
document. (13)They shall p ‘e a4 Yy inspection hold polnts (as STHYED /Y THE y
required), hods of o 11g test data and results, and methods of data (ﬁ) %0, % )};,,;mﬂj ‘7.;’_ prrm pAA” TP 6 /41777
analysis. v ? LML D ED P
spr morMuw)d', LTHNES
UI ’r mou "-'M ﬂxgﬂ,‘? fﬂ N7




OA COMPLIANCE REVIEW CHECKLIST

N-QA-030
12/88

Page 103 of ___.

Rev
= Review Resufts Organization's Resolution Dns::
t - jUnsat -
Review Requirements per MNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Ace.|Re}. Reason Acc.|Rey
3.0 POTENTIAL SOURCES OP FICR
(10)1he 1al ot taimty and erver prooedares
which :nnb:o:::nuammunuu:mm-::*umm (H) m"a'z'h ﬂ/<
shall be fdentitied. .
3.5 ALTEROTIVES
: : ./' | se2” a001 PR v’
(15)In lies of specifically prepared written test procedures, sppropriste @°) |IC. 8.1 UNSAT ﬁfcef’fm; REF, 74
sections of related documents, such as Americen Society for Testing and cee & L IZBIR" 2 40 17720 ‘1' 035 /b,-A,
Meteriale (ASTM) methods, Supplier 1s, equipment maisten instruc- ,mau!&,/ﬁﬂ 4WW
tions, or approved drmiings or travel with scosptance criteris, can be Ié,( o ﬂf{
used. (16)Such documwnts shall include adequate inetructions to assure the (l‘s) r.8.\
required quality of work.
4.0 TEST pESULYS
{17) Test 1ts shall be docusented and their conf with acoept e ' ! el
criteria mlut-dm :yamf ihls avthority to assure that test requiressnts (\7) ]]r.b-‘ 4)/‘,}”' MG?FMFOP(W&' / 5&'5 i:;;; s m
have been sstisfied. On 1 2D SH¥F 5| Va=ip
oome
e
3.0 TEST RECORDS (lB) Ir.0.2} oK

{18) Teat records shall, as s minimm, identify the following:
© Item tested.

o Date of test.
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Tester or dsta recorder identifiocatios.

Typs of oheervation.

Results and acceptability.

Action taken in connection with any deviations noted.

Person evalusting results.
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[}
STCTION XTT
CONTROL OF MEASTRING MO TEST POUTPMENT
1.0 oL
1.1 MAINTAINING ACCURACY OF PXUTPMENT
(1)Measures shall be established to ansure that ‘tool.s. geges, instrumats, (') m.h*c 0(

and other mesasuring and test equipment wsed im activities thet affect quality
are properly ocontrolled, ocalibrated, and adjusted at specified pariods to
maintain socurscy within necessary limita.

1.2 SCOPE OF CONTROL PROGRAM

(2)The Quality Assurance Program Plane (OAPPs) of the Participeting

Organizations and Wevada Test Site (NTS) Support Contractors shall defi the
scope and methodology of their program fox the control of measuring and test
ocquipment. (3)This shall include all measuring and test equipment or syst

used to calibrate, measure, gage, teet, or inspect either to control or to
scquire dsta to werify conformence to a specified requirement, or to estsblish
chatacteristics or values not previously knows,

1.3 DESCRIPTION OF RESPONSIBILITIES
{4)The responsibilities of al: orgmmizations shall be described for the

establishwent, implemsntation and sssurance that the calibration program is
effective,

®

(6))

Q)

T, 10470 0f
x.A PL
Ix.c pL
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2.0 PURR SR OF POUTPMERT

(S)Messuring and test equipmett are deviows or systess used to calibrate, (5) A o’
measure, gege, test, or inspect ei:ber to contrel or to aoquire data to verify
conformenca to a specified requiremsnt, or to establish characteristios or
values not previously known, ’ . .

(6)Specific requirements for . control of measuring and test squipment axe (‘1 s'grk 01
1isted balow: . .

2.1. SEIZCTION

(7)Selection of measuring and Sest equipmant shall be controlled to assure
that such equiy is of proper type, ge, and acouracy, to acooeplish the (7)1[!.'\ W‘f
function of det Aning { to spacified tol requi t
The type, ge, and y ot a ring device shell be documented in (g) T, 8.1 0«
test snd inspsction documeats. (0)Each device shall hawve a unique identifi-
cation nuxber, (9)This nurber shall be recordsd on tha dsta sheet, log, etc., 3.1 )
slong with the t takem, to tracesbility to the measurement of @')m' ¢ (
the devios that was used to take the measutement,

2.2 CALIBRATION 0(( I/ﬂ’m

(10)Messuring snd test equipment shall be calibrated sgainst certified Q¥ X WM’S‘T Pecprmertep
equipment having known valid relationships to the Mational Buresn of Standarde srERD oF V8BS
or other nationally zecognized standards snd shall be calibrated, sdjusted, (") pr AR [S@’ppg’:gﬂm}
and intained at p ibed {4 1s. (11)If no nationally recognized
standaxds exist, the basis for ocalibration shall bs docwwated.
(12)Calibrating standards shall have equal or great y thea equipment @ m.Ch pr
being calibrated. Calibrating standards with the samm accuracy say ba used if
it can be shown to bes adequate for the requirements and the basis of

. is o ted and suthorized by respoasible senagament. (13)The @b'mfﬂ o .
mansgemant. authorized to perform this function shall be identified.




"BEST AVAILABLE COPY”

N-QA-030
12/88

Page |07 of ____

Review
Review Resuits Organization's Resolution Dispo.
- Sat - jUnsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. [ Para. No. - Comments Acc.[Rej Reason Acc |Rey
2.3 oot
(16)The method and interval of calibratioa for ssch item shall ba defined, ('43 MW.C.2| & EDineey
based on the type of equipment, rtability characteristics, required aocurscy, . PELETE commp
precision, intended use, degn of ge, and other conditions that affect
trol. (15)Measuring and test equipmant must be lsbsled, tagged, (ls) OT.8.1+2| o K
o herwise o d in a fashion which indicatss the due date of the parxt
calibration and to provide trsocecrbility to calibration duta. (16)If seesuring .
and test equipment is found to be out of calibration, an evaluation shall ba 66)]11'.05 oK
mde and docuswnted of the validity of previous results obtained and of the
soceptability of items praviously inspesoted, tested or deta gethered sinoce the 0K *
last calibration. (17)Devioss tlat are out of calibeation shall be tagged or (n)IE.B-S USA-T——som s2avmsens
segragated and shall not be used vutil they have been recalibhrated. (18)If any ,%/”
measuring or test equipment is found to be out of calibcation consistently, (‘8):“1 c.3|on
then it shall be repaired or replaced, (19)A calibxation shall be pexformed *
vhea the y of equipment is pect
(W|mc4 [0k
2.4 OOMERCIAL DEVICES
(20)Calibrstion and oontrol weasutes are not required for rulers, tape (20) Ir.8 0{(
measure, levels, and other such devites, if 1 ial equipment
provides adequate accuracy.
2.5 RAOLING AND STORAGE
(21)Measuring and test equipment shall be handled properly and storsd to <7.l) m.y 0K

maintain accurscy.
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3
H
z;s rECORDS
: m'Bo‘*z’
{22)Mecords shall be maintaired sand equipment shall be merked suitably to éz) §C.1%2 0K
indicate calibration status. (73)Calibrution records shall identify the
calibration procedurs (including revision) wtilized to perform the calibration, (15) ']II.'E oK
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$CTTON XIIT

BANDLING, INIPPING, AND STORAGE

1.0 GEERAL, REOUTRDENTS

ﬁ:g shall ba established to control the peckaging, bandling,
e d el ing, and % on'ninE-l.onﬂu]nao
vn!l.-n ._I.lno pooo on..-«-ﬂpﬂln»o.. % r ll

£
jtems shall be oonducted in schorvdsnce wi %gig
1 oti deavwings, specifications, -rggii or other
pertinent do or A specified for wse in oconducting the

sctivity. Specif: nin-io al:ivonoz

v
1.1 SPECIAL EQUIPMAT D PROTECTIVE ENVIROIMENTS

{3)¥hen nl&nhuiu nOn mnn.gn items, special equiprent (e.g.,
containers, srd ) and spegial protective
environmeats (e, ..l.ga-% specific moisture content levels,
and termperature levels) shall br specified and provided, and their existence
shall be verified.

1.2 SPECIFIC PROCEDURES
(6)"hen they are required for critical, sensitive, perishable, or
exceptionally erpensivea articles, specific procedures for handling, storage,
packsging, shipping, and preservation shall be used,

0]
(&)

®

@

T.A

e

.8

o
oK

Z
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1.3 INSPECTION MO TESTING OF SPECIAL TOOLS M®) FEQUTPMENT

(5)8pecial handling tools and equipmant shall be wtilised and controlled
as y to safe snd adequate handling. (§)®pecial handling tools
and equipment shall ba inspected and tested in rdanoe with procedures and
at specified time intecvals to srify that the tools and equipment are main-
tained adequately.

1.4 OPERATOTS OF SPECTAL POUTPMEMNT'

(7)Operators of special ‘Tandling and 1ifting equipmeat shall be
mt-mdormimdumtm--pw.

1.5 MAIRING ND LARFLING

(8) Instructions for warkin: and labeling for pecksging, shipment,
handling, and storage of items sh 1l be estshlished as agy to adequately
identify, maintain, aod preserw: the iten, inoluding indication of the
presence of special eavironments o~ the need for speaial controls.

.8
TN A+

m.c

0w
0

o
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SECTION XTV

TNSPECTICW, TEST, N OPERNTING STATOS

1.0 nngamcucr STATOS

Ted
(1)The requiremsnts of this section apply to engineersd iteme and do mot 0) r.A
apply to sclentific investigations. (2)The status of inspection and test
activities shall be identified either on the items or in doctwwnts tracesble
to tha items where it is necesssry to assure that required inspections and (2) a—A

A
d[ATo
1Y N

oL
ov

I

tests are performed and to assire that items which hawe not passed the F‘E

required inspections and tests .we not inadvertently iastalled, used, ot .

cperated. (3)Status indicators shall also provide for indicating the operating ra: Hep has o \{ne N‘-P""" %

tatus of systems and oconponents of the faoility, such as by tagging valves ® e operatioanl .\..s“,‘l.‘,ua ttuel?:

and switches, to prevent inadverten™ operation. (o Ce a8 * ﬁﬁ‘ﬂ\
[opermarianad syl\-cu'.--

e

2,0 METHODS OF NNOICATING STATUS

(¢)Status shall be eaiotainad through indicators, such as physioal (4)
location and tage, warkings, trawslers, stampe, inepections records, or othexr
itabl . (3)P dures describing status indicstors and their use shall

tain current actual exarples of nach type indicetor. (S>

JIx.hA OK

m.e (s

3.0 JPPLICATION MD REMOVAL OF STATUS NOICATORS

(®|m.8 o
(6)The authority for application and removal of status indicating tags,

warkings, labels, and starpa shell be specified in procedures gowerning .
inspection, test, and operating statis.
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SECTION XV
CONTROL, 0T NONCONICRMTNG TTEMS
1.0 GIERAL REQUIREMENTS .
{1)Measures shall be estabiished to control it (‘) T KD(
s ema that do not oonform te
requirements to prevent their inadvertent installation or use, (2)These (2) m 'y
moasures shall include o& :ed procedures for identificstion, docussata~ * 5'/{
tion, evalustion, segregetion (vhen practical), disposition, snd notification
to affected organisations. (3)ill pecsonnel involved in Mevada Muclear Weste GY|;.8 |o¢
Storsge Investigetions (@MSI' Project activities are responsible for
reporting £ in ¢ with their established nonconforwence
control procsdives, (4)Thess procedires shall be consistent with the minimes @) W’S’:"“\‘O(
requirements listed balow,.
1.1, mm:mrm
1.1.1 METHOD OF IDENTIFICATION | (5) m.c.] oK
(5)Tdetification Of poncorforming itess shall be sede by merking, (L) nr.c.t oL{
gging, ox oth hods that shall not adversely affect the end use of the Mf (/
item. (6)The ldaati!.ln-t.lm shell be legible, essily recognizsble, and shall k - 2L peoRf
tain the port purber. (7)The nonconformance report number (7) ]SI-“ Urspr ”&%aomz’_ d W;EC/I; e
shall bs a quential novb ded by an organizstional acronym (e.g, P q’,m:ﬂ'z IM
LINL~1, USGS-6, etc). (O)tttqamw,tw:mlhmlynwu 8 n[’c‘ 0(
avoid loss during handling. () * p /6
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(9)If idemtifiostion of each nonoonforming jtem is not prectical, the
tainex, package, oxr segregeated storsge ares, as appropriate, shall be
identified.

1.1.3 COMDITIONAL RELEASE

on the .-o.-oonholbr item shall be stopped until completion of
specified in the Nomafor Repoxt (NCR) dispoeition. (11)1f
portion of the i:em is in noncoaformence, tbhen that specific

-
i

!
:

1fied and wor: may prooeed on the yemaining areas. (12)12
a noaconforming item must be contisved (conditional release) prior to
fon of the dispoaition. the Waste Pansgemnt Project O¥fice (WeO)

1hjdse
N
4
]

é

such oontimance, - (13)Requests for oconditional relesses on
hﬂ’.gg;ggg;geg%
I‘ﬂu A

1
?ég

o The nonconforming item can be r d or ted at a later data
without dawege to, or contaminstion of the assccisted permsnent
facility equipment or strwtures.

© The nonconforming item remsins scosssible for inspection.

odlsﬁ.ognonlr&nn’ »J iﬂono&ligghg?.nonnlonn’
i or syatem is estsblished,

o Trascesbility and ijdentification of the nonconforming item are
saintaine -

®

™
0
@
®

nx.C.e

==.€
nr.en

.ﬁ-mvﬂv

IT.E2.a

o(

24
o
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1.2 100eTNG (9 [m.n oIl
1.2,1 NONOXORDNCE CONTROL 100
(14)Bach RWST Project participent shall maintain a £ control
log to trsck forming items, (15)This log shall contain tha following
information:
© The nonconformence report mwber, (‘5) m-“»‘“ﬁ 0“.

© A brief description of the nonconforming condition.

o ldentification of the persom or orgsaization responsible for
deternining and carrying iout the noncoaformance disposition,

o  The status of each £ rt (open or closed).

1.3 SECREQATION

1.3.1 POID AREA (‘Q r.c.2f 0K

(16)When practical, nonconfoming items shall be segregeted by placing
them in a clearly identified wnd designated hold srea until they are
dispositioned properly.

1.3.2 ALTERMATIVE
(17)"hen segregation is impiactical or ispossible because of physical (ﬂ) E:.CL 0‘

oonditions, such as size, weiglt, ox accees limitations, other precsutiocns .
shall bs esployed to preclude inadvertent use of a nonconforming item, e
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1.4 DIZPOSTYION
1.4.1 MONCONFORMANCE CRRRACTERISTICS .) ‘,9[17 Y
(18)onconforming  characteristics shall be reviewsd and reccemended (e) WNE ouspr AW Ame:aw V Wikt /,’JCORF e
dispositions of nonccaforming items shall be proposed snd approved im 5'-"7/ ,9 f
sccordance with d ted procedures, (19)Purther proocessing, dslivery, (\\) m.<.. or s&er Mn_? Z
installation, or vuse of a nomronforming item shall be controlled pending an
evalustion and an spproved dispositioa by authorized personnel @ .0 pe
(20)Distribution of € & tation shall ba to all affected
organizations.
1.4.2 mnnmmmm
(21)The responsibility and suthority for the evelustion, disposition, and (z|\ mo o
close—cut of nonconforming iters shall be dafined and doowmnted, (22)Thoee .
persoonel assigned signature spreoval of the disposition shall be identified. (n) ar ﬁ’f w S ROCDVES
guality Assurance (QA) responsibilities relatisng to nonconformences shall be

described. .
1.4.3 PERSOWNEL

(z;)ml performing evaluations to determise a disposition shall have
in the specifio area thet they are evsluating, have an
m.wd-mdmw and have acoess to pertinent
background information.

©
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1]
o Disposition has identified and dooumented the correcticn ss repeir,
rework, use-as-is, or rejeot/scrsp.

© Disposition has iduntified the people or organization responaible to
jmplement the disposition.

1.4.5 W20 APPROVAL

{2%)In th wh the ponsible isation prop a
dispoaition of “repair®, MEO shall app the proposed disposition pdot to
implementation. (26)In the case of a proposed disposition of “use~as-is®,
mmuhtomummwam-ummmu
support technical Justification of the disposition have besn ocwpleted.
(27)The sppropriste WSO Branch Chief and the PO KM shall approve NCR
d.upule.l.om involving “repair® ox “use-ss-1s" determinztions and oconditional

dations.

1.4.6¢ CORRECTIVE ACTION

(28)The action takea to correct the noncoaforming item shall be verified
and  docomanted. (29)Repaired or reworked items shall be resxwmined in
sccordasnce with aspplicable procedures and with the original accsptance
criteria, unless the nonconforming item dispoaition has established alternste
acceptance critecia.

1.4.7 INTERFACES

{30) Internal jintexfaces betwsen organizstional ounits and external
interfaces between NWSI Project par:icipants shall be clearly described.

)
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2.0 PFEPETITIVE NONCINTORMANCES
(31)%en repstitiva or recuming monconforming conditions are identifisd, é,)
an evaluation shall be smede a: to whether or not further programmatic IX.0.7 0L
corrective action is warranted to preclude repetition. (32)Thia corrective y
action shall ba beyond the soops of the actioa taken for the disposition on él)m.b'.l 0(
tha existing NCRs and shall be processed in sccordance with corrective actiocn
procedures developed by sach MWST ?roject participent,
3.0 TRRNONNG
{33)Mcacontormance reports shall be periodically analyred by the oA (33> x.x jof
organization to show quality trends and to help idemtify root causes of
nonconformances. (34)Results shall be reported to upper mansgement for review (&)m: OK
and assevemont. *
4.0 DISTRIBUIION OF DOCIMENTS
{35)Copins of nonoonformance geports for itesw shall be sent to the WPO és) E.B 0[(

IOM and the SAIC/TEMSS Project QA Departmsat (OA Engineering Division Maneger)
by the origineting organisation upon isevence and uvpom cloeuve, (36)The
original £ P shall ba sent to the WMPO for spproval ae
required by Paragraph 1.4.5 of this section.

)

0 [(
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Review
Review Rasults Organization's Resohution Drspo.
Sat - [Unsat -
Review Requirements per NNWS/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc. |Rej. Reason Acu:. [Res.
. 611»7141»1. Cowwrrions
, POUERse 0 Quagsry
secrron xvz IOt o CARS
CORYECTIVE ACTTON
1.9 emwemay
(1)A corrective sction systew is to be defined in the Quality Assurasce 0| M Ho#
Program Plan (QAPF) of esch Nevedn Muclear Masta Storage Investigetions . Sec, 1
(MNSI) Project Participent and ‘7S Support Contractox, (2)This system shall
ensure thet conditions sdverse or potestislly adverse to qoality are hl /(
identified promptly and corrected ay scon as practioal, CZ) I 0
n.e
1.1 SIGNIFIGWT ADVERSE CONDITIONS
(3)For significent conditions adverse to quality the idetificetion, /L wiretl ypeorP ﬂ"/f
ceuse, and ocorrective sction takes to presivde recerresce shall be documnted 3) nC.A+B VAR POET Ao 75 16 .
. T
and peported to imwediste mensgemict snd wpper levels of gement for revi : /mﬂh
and  sssessment. (4)A significent ocedition sdverse to qoality is one which, if gé’wﬂ V. ,?A/ﬂ
aot  ocorrected, oould have a sericus effect on safety or operability, @mh :
(S)Significent oconditicns include, but are mot limited to breskd in the *
Quality A E ond petitive no I {6)Opon
dis g or M“&MMMQ:M!&M ocondition adverse to (5) IIIJ\ 9/<
quality or unusual occurrence exists, each NMWISI Project Participant shall

[ Irmediate actions have been taken to rzemedy the specific
ocondition(s) .

o Causative factors hava besen determined,

u}/LL MICMF
nnﬂbm 8.2 VM
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QA COMPLIANCE REVIEW CHECKLIST :'-212:.030
Page V1! of ___
mewew
Review Resuits Organization's Resolution Drspo.
. Sat - |Unsat -
Review Requirements per NNWSY/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc. |Re} Reason Acu.[Re)
SCTION XVII
QUALITY ASSURANCE REOORDS
1.0 GETRAL REQUTRIMENTS
(1)Recoxrds that furnish docowntary evidence of quality shall be (') m'h 0(
spacified, prepared, and mainta’ned in accordamce with NI Administrative
Procedures which shall meet thiv yaquirements of this Section. (2)This shall Z) o ol/
include the requirements that 111 doocuments be legible, identifisble, and ( I,
vetrisvable. .
1., DEFINTTION
(A dooumant or other jtert is sot coneidayed to be a (uality Assurance (3) i B &4\
Record until it satisfies the definition of a Quality Assurance Record as T“” "
defined below, (4)The term reoryds, used throunghout this Section is to be
interpreted as (uality Assurasce Pecords, (S)Mtymmlnhd. (‘) _]['B oL
(1) individual doomments that have bees leted, and approved and
that wmum“utyMWotbu(an 0&
data), and sctivitiss affecting qralitys (2) documsnts prepared and maistained (5) Appeadin BY
to demonetrate Iimplementation of quality 9 (e.g., audit )
surveillance, snd inspection reports); (3) Wmtn ()] otll.r T wﬁ
documsots, such as plans, corresy y ion of tel , QE.DJF'PI 5"0, )x‘s'
specifications, technical data, bocks, meps, pepers, photographs, and data W
sheets; (5) wagnetic media; and (6) other materials that provide data and a4
document quality, regardless of the physical form or characteristic. (6)A ”.4/

completed record is a document that will either receive no more entries or
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“BEST AVAIL ARI E ¢4 |

QA COMPLIANCE REVIEW CHECKLIST toma 030
Page 1} of
Review Results Organization's Resokstion | 'Drepo:
Review Requirements per NNWSI/BB-8 Rev. 2 Para. to.|Pars Mo - Gomments Acc. [Re} Reason _ |Acu |Res
1.3 PRESFRVATTON OF RECONDS
(19)The procedsre thet define: the implemantation of the record system for (ﬁ) e AT oK

eech organisation shall identify sessures to be iwmplemented for the
preservation and safe-kesping of the ds  bef: toraga and for the
prevention of delays betwean rvcord vleti and storage at the Project
Record Center.

1.4 RETEXTION CLASSIFICATION

(20)For purposes of record retsntion, all MWSI Project records are clasei-
fied as 1lifetime m-ﬂm} quired to be retained for the life of the

Project.
2.0 GOTINTION OF RECORDS
2.1 RECOTDS SPECIFICATION
(21)The applicable design specificstions, pr o ts, implaman-
ting procedures, operstional procvdures, or othar documents shall speoify the
ds to be ¢ ted, supplied, or maintained by or for the meo,

2.1.1 QUALITY OF RECORDS

de shall be legible,
derofilmable, and sppropriste

(22)Documants that are designated to b

identifisble, vlete, rer ible,
to the work accosplished.

(2

&)
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Page 115 of ___
Review
| Review Resuits Organization’s Resolution Drspo.
Sat - ]JUnsat - .
Review Requirements per NNWSI/88-9 Rav. 2 Para. No. | Para. No. - Comments Acc.{Rej. Reason Acs |Rej).
2.1.2 OOMPLETION OF RECORDS
(23)Documents that are designated to b ds shall be completed in Aﬁv mw.A |06

socordance with the metheds spraified in the ARSI Project Administrstive
Procedures Manual.

3.0 VALIDATION OF RECORDS

L 2% § agag

(20)Dccuments shall Dbe omaidered velld records ocaly 1€ starped, m&auh..ﬂ. ol
initialed, or signed and datwt by h d 1, or othexwise

suthenticated in sccordsnce with Mvivnog!. 33?3383'4_3 NRV D 0&
originals or reproduced oopies. (26)Muthentication way take the form o
statemsnt by the respomsible Ldividsal or orgenization. .».:ul.&ﬂ»nl. '3 Qh
signatures are not required 1f the docussat 1is olesrly identified as a A~Duﬂ.
statemant by the reporting individ:al oxr oxgenisation. %.—u a.ﬂ GR
3.2 MY SENTICATION LIS?
(28)Bach orgeaizstion shall mintain a list which tains the signature
and initials of the personnel suthcrized to suthenticate records. va m.F QN

4.0 RMZEIPT OF RECORDS




QA COMPLIANCE REVIEW CHECKUST
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Page 36 of ____

Revew
Review Results Organization's Resolution Drspo.
Sat. ~ |Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Pera. No. - Comments Acc.|Rej. Reason Acc:. |Re).
4.1 PRECEIPT OOWTROL

(29)8sch orgenization that is responsible for the receipt of records shall @V H.P %N
%-insvon;aiﬁnu’novo%g for reoeiving the Qh
records, ({30)The designes shall be responsible for orgmizing and implementing AMOV .G

systam gignon%noniiggg %h

accoxdanos with sppr P d (31)Bach ipt cont. shall ba Am-v Eu.@
ot to pers ourrent and nt the . .
records during the recelving process. (32)As a mialmm, the receipt control Nunv .6 )ja-a GR
system shall include the following: .

o A method for designating the required recoxds.

o A wathod for identifying the gecords received,

o Procedures nonnﬁilmihgong%.

o A swthod for submittal of cospleted records to the storage facility

without unnecessary delay.
4.2 PROTECTION OF RECORDS , ?.\Q&D«\ v
e W/ p

(33)The individual or orgenizstion responsible for receiving ds shall Auuv .G | yuwar £00 Osnrvrenrnl : opon oT 6.3
provide protectics from damsge, deterlorstion, or 10es during the time that S U
the records are in their possession. &m\%




“BEST M -

QA COMPLIANCE REVIEW CHECKLIST tone 030
Page 3] of
Reviaw
| Review Resufts Organization's Resolution Drspo.
Sat - [Unsat - :
Review Requirements per NNWSH/B8-9 Rav, 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Acc. |Rey.

5.0 RECORDS IDENTIFICATION
5.1 TOENTIPICATION DESTGMATION

(34) N da or indexing systems, or both, shall provide sufficient infor-
metion to permit identification between the record and the items or activities
to which it applies. (35)Records shall be clearly identified by a unique
sowber or other designatioa which is directly ¢t able to 1ling
prograsmatic Ainformmtion (e.g., project, contract suvber, task mwvber,
preparing organisstion, authox, dste, titls, subject, etc.). (36)This uwnique
identification auxber or other dwignation shall not be repeated anywhere in
the Nevada Nuclear Waste Storage Investigetions (OMSI) Project. (37)The Waste
Management Project Office (MMPO) or its designee shall review and approve the
records identification system of. all its contractors and sub to
snsure consistency.

]
5.2 DDEXNG SYSTEM

(39)The records shall be inde‘:ed snd the indexing system or syst shall
include, as a minimwm, the locstion of the record within the records system or
systems, M

6.0 PERMARINT STORAGE PACILITY

{39)Records shall be controlled from the time they are complete until the
tima they are stored in ap t storage facility, (40)Temporacy storage,
preservation, safe kesping, and retrievability of completed records shall be
in acoordance with the requirements spplicsble to the permenent storage of
records. (41)The use of dual stozsge facilities is an soceptable altarmatiwe
to a single fire-rated, eavi 1ly controlled facility.
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QA COMPLIANCE REVIEW CHECKUIST Mo 030
Page \18 of
Re:
Review Results Organization's Resolution Du;::
Sat - ]| Unsat -
Review Requirements per NNWSI/88-9 Rav, 2 Para. No. | Para, No. - Comments Acc.{Rej Reason Acu: |Rey

6.1 STORAGE IOCATION

(42)The records shall be stored in a predetermined loostion or locations
thet swets the requiramsnts of sppliceble standards, codes, and requlstory
agencies,

6.2 STORAGR PROCEDURE

(43)Before the ds are stored, a writtea storage procedure shall be

preg d and ponsibility sseigned for asforcoing the requiremsnta of thet
procedurwe, (44)As a mini this p duse shall includa the following:

o A description of the storage facility.
© The filing system to be used,

© The method for verifyin; thet the records received are legible and
are in agresssnt with the Sransmittal docament,

© The method of werifying that the records are those designated (see
Paragraph 4.1 of this sect .on). .

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

o

o e hod for maintainlig 1 of and bility for
removed from the storage ficility.

o A wethod for filing surplemental information (see Parsgraph 9.0 of
this section).
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QA COMPLIANCE REVIEW CHECKLIST :’-2,‘::-030
Page 129 of
Review
Raview Results Organization's Resolution Dispo.
Sat - |Unsat -~
Review Requiremen's per NNWSI/88-9 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Ace. |Rey.
7.0 * prESERVATION
(45)Recorde shall be 4 ina sppeoved by the orgenisstion or 65) o6 |
organizations responsible for storage. (g)nmupmmmmm .
of tha records, the following requirements shall apply: 40
' . pe- “ L sdeokl. | v
© Provisions shall ba made in the st ge AT to pr damag ( ‘S'.\‘\'S 0'{/1” M’ m"f‘,”er & W /K)C ’F”
from moisture, tamparature, and pressure. - SeE j;’-'cl?/éf'b
© [Mecords shall bs firmly attached in binders or placed in foldera or o miﬂ%
envelopes for storsge in steel file osbinets or on shelving in
containers.
otmtmauuummwmwmug, Jﬂ[
diograp aph getives, micvofilm, magnetic material,
sto.) to pc-v-:e d-go from exosssive 1light, stacking,
alectromagnetic fislds, tesmperature, and humidity.
8.0 SAPENREPING
8.1 MEASURES 7O PRECLODR ENTRY (41) m:.3| oL .
.
(47)Measures shall be estsblished to peeclude the entry of wssuthorised | Aecororw e
personnel in tho.ltoraq-mc {42) These shall ¢ qainst larceny (4@ m's-" Ud/fﬁr M W 70 x}-’— /l) ﬁ
and vandalism. me. THE
AomoS ARE
. The ;%{
:C’MM'{?




vl

*sepITITo0F wbe3038 pI0Oex

N%._iu(u.r&m hnhv Azezodimy puw d wioq 03 Ardde sjuewerTnbex BUTAOTTRF  eGL(ZS)
ALITIONG 3TMNOLS 0°0T
“w3ep peRoerI00
O} SIWASITIA0 W8  TIEGE PUB WTI0EII00 LOOS SNsST 03 PesjIoqIne  uwosled
yo| X A.MV 43 3o WOTIROTFTINPT o43 PUF 038P e43 epAToNT  TTWe  WoFIOElI0  edl(Ts)
NROIINDLIAIINAAL 2°¢
*wotesfusiizo Supeurbizo eql Aq Teacadde 30 #eTAGS ejvradoadde 303 epiacad
7o I ﬁbwv AW S8INPpecoad UBAITIN YITA SOUIPICOOE U  PeI0el300 eq Aws  epzooed (05)
QOB T°§

S0 NI MOLIVHOII CAIORRID 0°6

..Sﬂisiﬁgg:c«u«go‘v‘da}iivﬂa’u
@ 20 90T Useq PUY RICOAT ¥ J3fe JWYI WOFRIFIEWP SuraoTTo] shep 06 WRIM

PoRsTIduccoe o TIVUS seansven SSsy] °SpACoEE PebEUmp 30 30T JO  UOTINIFISGRE

o
X0 ‘uoy cl

4|8

Tdex 303 wppacad 03 Dex¥3 S TIWNS seansver(sd)

NOLIOLIISANS WO “NOIINOLEDE ‘LNBEENIERN 2°9

Tou| oy uoseay Toy| ooy SUBALIOD |dz.~£ .oz.ﬂm& 2 'ARY G-UL/SMIN Jod Suawasnbay meiney
0USK) | UOWNOSAY SUORRZINEE.0 SYNSIY maAY L
_meinay
10 “agl ebay
ezt
0E0-vo LSITIOIHO MIIAZH SONVITINOD VO

~Ad0T ITAVTIVAY 153,




* "BEST AVAILABLE CopY"
QA COMPLIANCE REVIEW CHECKLIST Mo 030
: Pegoir_ of
Review
Review Results Organization's Resolution Dispo.
Sat - [Unsat -~
Review Requirements per NNWSI/BB-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Ace:. |Rey.
101 mm KD MADTRIONCE OF FACILITY
(53)Records shall be stored in facilities od aod paintained in
senner that minimizes the rirk of dmmage or destructi from : <53> nisy 0(
disasters, such as winds, floed's, or fires; anwi 1 conditi soch as .

high and low terpsrstures and bamidity; and infestation of insects, sold, or
rodents, ’
10.2 METIOOS

(54¢)The two satisfactory methods of peroviding storage facilities are
(1) single and (2) dual; these are detailed in the following sections.

10.2.1 SINGLE FACILITY

(55)Design end construction of a single record storage facility shall meet
the following critecia:

o It shall have reinf d te, concrete hlook, masonty, or equal
oconstruction.

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

e It shall have d , FEIW and £ , and hardware thst shall
ba designed to ocomply with the requiremsnts of a minisum two hour
fire rating.
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Review Results Organization's Resohtion Dispo.
Sat. - |Unsat -
Review Requiremerts per NNWSI/88-9 Rev. 2 Para. No. [ Para. No. - Comments Acc.|Rej. Reason Acc: |Re;

mmlhmmmuAMuw
baczier. .

Surface sealast shell be placed oa the floor to provide a hard
wearing surface to minimire conorete dusting.

It shall have foundation sealsmt and provisions for drainage.

It shall have forced-air clroulstion with a filtration system,

It shall have a fire protection system.

Only those penstratioos used ewclusively for fire protection,
commmication, 1lighting, ot tenpersture and humidity oontrol are
allowed. All such peastrations shall De sealed or desrpered to comply
with the minimm two-hour fire protection rating,

The construction details shall be reviewed for adequacy of p ation
of ocontents by a persom who is competent in the technical field of
fire protection and fire extinguishing,

If the facility is located withia a building or structure, then the
eavirooment and construction of thet building cen provide a portion
or all of these criteria.
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Review
Review Resufts Organization's Resolution Dispo.
Sat - |Unsat -
Review Requiremen’s per NNWSI/88-9 Rev, 2 Para. No. | Para. No, - Comments Acc.|Rej Reason Act: [Rey.
10.2,2 ALTEROATE SINGLE FACTLITIZ}
(S56)The following are acowptadle slternstives to the criteria for a single (56) T3 244

facility:

Two-hour fire zated wwmit that meeta MNetional Fire Protectiom
Association (NFPA) 232-197S,

Two-hour fire zated Class B file oontainers that meet the
requirements of NFPA 232-973,

Two-hour fire zrated fi'e room thet meeta the requirements of WFPA
232-197% with the following additional provisions.

- An early-werning fi-e detection and sutometio fire suppression

capability with elentronic swpezvision st a constantly attended
central statiom.

[
~ Records storage in fully emclosed metal cabinets.
=  Adequate accass and a'sle ways,

- Work that is not associsted directly with yecord storage or
retrieval shall be prohibited in the file xoom.

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

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

Ok
OK
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10.2.3 DUAL FACILITIES

(57)IL storage at dual fscilitiea foxr each record is provided, thea the
facilities shall be at loostions sufficiently remte from each other to
aliminate the chance of ewposurn to a simltanecus hasard, (38)Neither
facility is required to satiefy. the requi of Paragraphs 10.2.1 or
10,2.2 but shall mest the other reqiirements of this document.

11.0 RETRIEVAL
11.1 PROVISIONS

(39)Storage systems shall provida for retrieval of information ia
acvordanos with planned retrieval timse based upon the record type. (60)Final
reports ahall contain s listing, by unique suxber ox other designation, that
ensbles prospt retrieval of all dooumenta used to cospile or sveluate the
report. (61)This listing shall inolude, as a minimwes, all referenced
ck ts, peer review or other review documants, put des, data sheeta,
procadures, and test plans. (62)Al1 doocumsnts referenced by final reports,
except readily asvailable referencys such as ancyclopedias, dictionaries,

: | Banchiook, eto., shall e gzetrievahle from the Records Management

System (M),
11,2 PERSONMMEL

(63)A 1list shall uwmmzmmwm.m
have access to the files.
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11.3 AccESSTRILITY
(64) N ck intai ‘nnWlmmwMuMMltn
Qerg) Support Contyactor at their faollity oz other locstioa (oa an iaterim or (64) '.I!I'-T-(- 0(
other besis) .mxb-mm.e"&mmnu. designeted alternste. :
12.5 prsvosrrron
12.1 ACCESSIBILITY AT VARIOUS LOCRYIONS
(65)Records that mhud at variows locstions, prior to tnmfor.
shall be nd..oooni;::mehmdthtﬂmly"“ ¢h the p 9 (6':’) m's"’rd/
organization. .
12,2 covToDTAN _
(66)The custodisn shall imwentory the sdbmdttals, schnowledge ¢, and V Wil Veorp, |
B ia tncs with thia dooumsnt or the proosdires o) TG Uw‘/r oue
tmplementing this docunest. () op RsT/rrs ot jerl PR /o)
.
12.3 REQUIRDMFKTS OF REGULATORY AGENCIES %&,& y f
(67)Various regulatory agencies have requi t ing de that ((’7) QT: r 0 K
are within the scope of this documnt. (68)The most stringent requiremsnts
shall be used to determine final dispositions. (63) " 9{’
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SECTION XVIII
ADITS
1.0 GEXTAL REQUTREMENTS
(1)A1l Nevads Wuclear Waste Storage Investigations (WSI) Project activi- ) LTy ol
tims will be subject to planned ard scheduled internal snd external sudits to
that * and sotiv ties cowply with the overall (uelity Assur- (z) . |ov
ance (OA) pu.'oqr-n and to determin: their sffectivenees, (2)Each WMST Project
participant shall include in thdir Quality Assurance Program Plan (ORPP) a
system of planned, periodic auvdita to provide an cbjective evaluation of the
quality-related practices, proocedires, instructions, activities, and items (3) m,,B.ZQ— B-‘s
including the review of do 104 records to that the QA progrem is .\
effactive and properly implementid. (3)The audits shsll be performed in
accordance with written procedurra using checklista by sppropristely trained (43 m o ‘(
petsonnel who ammm:mmmqmmmmsﬂun 7 0
baing asudited, (4)Andit results shs'll be & d, reparted to, and reviewed (s)m‘_:’- oﬂ'
by ressponsible mansgement. (S)MMWMIhMIW!«Mt o
findings to that all firdings are appropci y add d and to . ( /
identify quality tremds, (6)All ceficienal formances, snd potentisl Q)| oX. B9t v T a0y, v J/’/( Fﬂ ~
quality problems identified dacring the Mt are to be dool—at.d and () 4 & %{yaﬁ’:’ﬂ owrr fos 4 /4 00 (M A/m
sonitored until verification of sffective corrective mction is wade. (7)The A W vy Y,
sudited organization shall describe in a formal report the ctive action \ 0( ”/
to be taken to addvess findings, snd shall submit the geport to the auditing (7) m'F'
organization and their own responsible 9 ﬁf‘ 20
R v
{8)Followp action, including werificatiocn of corrective action or reandit . [/ "‘ﬂ . X‘"’ f[ﬂ
of specific areas, shall be performed, (9) pu> .F‘.L WOITJF‘_‘?PR)Ffé Wgwmcw,
mﬂ ;bJ’ omIITET Foe #A0/TPAA L L
Y23/85 B IIVTE (E APNO AR
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1.1 MMST PAOTECT MDITS
(3)The 10WSI Project asudit program will be ewecuted at the Project level (Q) QAP o/é
by the Wasta Management Project otflum.nduthutlﬂtywby See, \B

individual Participating Organizations snd NTS t Cont

o

1.1.1 WPO AIDITS

(10)The SAIC/TEMSS Project QA Departzwunt shall develop a scheduls defining
the WO audits planned for each fiscal year. (11)This schedule shall be
app d and 1§ d by the WFO as an annval planning document, (12)As a
minimam, WEPO shall audit all (0ST Project participants sanmally. (13)The
sudits shall oover the entire soope of the participents’ QAPP. (14)Additicnal
sudits may be ducted vhea a unique need acrises oxr when an sudit is request-
ed by a Participeting Organization ox NTS Support Contractor. (15)Partic-
ipating Organizations snd NTS Sipport Comtractors shall be audited to werify
the aeffectl and adequscy of isplamsatation of all slements of their
respective OAPPa and this OA P.an, (16)These sudita will eliminate tbe need
for Participeting Organizations ox NTS Supp Contract to doot audits
of each other. (17)Rep wative of the Participeting Organisations, or NTS

rt Contxsctors, or both m.y be iavited to participete in a WO sudit
uh-n the asudited organization’s ictivities are of mtusl interest. (18)Copies
of sudit docoments for the MO asudits shall be sent to the audited
organization. {19)Ths WO shall i 1s0 conduct internal sudits, which cover the
complete W0 QAP? and this QAP, ot an annuel basis.
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1.1.2 PARTICIPNTING ORGANTEATION AND TS SUPFORT OCNTRACTOR ADDTTS
(20)Each Participating Ovgunization snd WPS Support Cootractor shall (25) A ok
duct int 1 ( ing their entire GAPF, on an anmwal basis) and externmal
(direct suboontractor) sudits of sctivities umder its direct control, but they )
will not condoct sudits of each other. (21)Thess audits will be scheduled, (7_\) QAP 10K
planned, oconducted, and rTeported ss described in their respective OAPPe and S AR
this Quality Assurance Plan (QAP). (22)External and internsl sudit schedul
dates, and changes thersto, shall be sent to the SATC/TeMSS Project OA - (u) TTAN 0(,
Depaxtmant (OA Verificstion Division Meneger). (23)Andit eschedules shall
identify the date of the audit, the activitiss to be audited, and the 4
requirements to vhich the activitiee are to be smdited. GD|Im.A
1.2 screpuLING
(20)Internal and external QA audits, shall be scheduled in a senner that (A | A4 i« P s
shall provide cowersge and ocoordisstion with omgoing OR program activities, (% o WPROS 140 JAPP
(25)Madits shall be scheduled at a frequency oommensurate with the status aad 65) m.q.q- MPLM s THE SHAE LOfp
importance of the activity and shall be iaitisted early ancugh to assure 3 /U/z?
effective QA. (26)Each RMNSI Projsct Participant shall perform or arrenge for (26\ E.AD oV 77
annosl evalustions of suppliers. (27)This evaluatios shall be documented and fE’E 00.’
shall take into account, whers Applicable, (1) review of suppliexr furnished (27) ‘_EI'.P«-'B.Q‘!] 0/(

documents and zecords such as oertifiocstes of conformance, nonoonformence
notices, and corrective sctions; () resuits of previons source verifications,
sudits, and receiving inspectiomn; (3) operating experience of identical or
simjlar products furnished by the sama supplier; and (4) resvits of audits
from other sources, e.g., customar, ASME, or MRC audits.

MQ
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1.2.1 INTERUAL AUDITS
(280)dpplicable elemants of sn orgeaizstion’s OAPP shall be sudited st (28) TI.A2] 04
least annvally or at lesst cnoe during the life of the activity, whichewer is
shorter, (29)The scope Of the aucit shall be sstablished by: oconsidering the @q) A2 | oL
results of any previcus sudits, the nsture and frequancy of idantified
daficiencies, and any aignificsnt changes in p 1, orgenization, or in
tha QA program.
1.2.2 EXTERNAL MIDITS
(30)Elemonts of an external orgenization’s QA program shall ba audited at @ Y. h-3 0(
lesst annually or once during the life of the activity, whichever is the
shorter period, with the following exveption: (31)If the activity is less thea (30 m A03 0 I(

four sonths in duration, an audit is sot required to be performed unless an
sudit is neocsssary due to the complsxity ox ismportance of the activity being

pozformad. ¢
v

(32)The justification for not pirforming andits of vendors wvhose activities
ara less than four months in duratiocn shall be doctmented and spproved by the
rasponsibla OA Manager prior to iwplesentatiom of the activity. (33)A copy of
the documented justification shall be provided to the Yuoca Mountain Project
Office POM.

1.2.3 JOINT ADITS

(3M)If sore than one purchaser buys from a single supplier, a purchaser
may either psrform or arrange for nn audit of the supplier on behalf of itself
and other purch to reduce thn nuvber of external audits of the swpplier,
(35)The scope of this audit shall sstisfy the needs of all of the purchasers,
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and the asudit gzeport shall be distriduted to all the purchasers for whom the . Py T .
sudit was conducted, (36)Nwvertheless, aach of the purchesers relying om the @‘> "‘”‘ ”gtz'm et 34
results of an avdit performed on behalf of several purchasers remine
individually pesponsible for the adequecy of the sudit,
1.3 PrREPARATION
Preparation for an audit shall include the items listed below.
1.3.1 AUDIT PLAN
(37)The suditing orgenization shall devslcop and doctment an audit plan for (3,1) m.c.2 0/(
each aodit. (38)This plan shall identify the sudit pe, Tequi s, sodit
personnel, activitiss to be auwdited, organizations to be notified, aspplicshle 0’(
documents, schedule, and writtea procedures or checklists. (38) m.c-z.
1.3.2 PERSONNEL
(39)The suditing orgenizstion shall select and sseign suditors vho are (3‘!) ..\ o¥
independent of sny direct responeibility for the performence of the activities
that they are to audit, (40)If 'he gudit ia to be sa internal one, then the
personnel who heve direct respomijhility for performing the sctivities to be (453 . 8.\ 0«
sudited shall not be involved i) the selection of the audit team. (41)Mudit
porsonnel shall have sufficient .uthority snd organizational freedom to make
the asudit process mesningful .nd effective. Appendix F defines the <4D T84 | o7
tequirements for the qualificstion «f QA sudit perscanal. DA
. oW
&.{m’.ﬁl
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1.3.3 SELECTION OF AUOTE TEMM

(42)An audit tesm shall be identified before the Begisning of esch sudit. (42) m.c.d ol
(43)This tesm shall contain one or more suditors and shall have an individual
qoalified as a lesd auditor who organizes and directs the sudit, cocordinates (43) mu_c-‘ 0((
the preperation and issuance of the auvdit report, and evaluates the reeponses,
(44)The audit tess lesder shall identify the techaicsl specialista, if any, @1) mc" b((
vho will participste in the sudit and include this informstion in the sudit *
plan, (15)Mndit tesm merbers selected to perticipete in sudits for technical
experiance in the work being andited, (46)Miltidisaiplinary sudit teems shall *
b employed when activities to be audited invelve more than a single techaicel
area, (47)The audit tesm lesder shall ensure thet the audit team is prepared b
before the sudit begina. @{,} m..C.1-Bo¢

1.4 PERTORMGONCE @7) TT.C.3 joL

(48)Andita shall be performed is sccordence with written proceda ing
checklists as early in the 1ifa of the sctivity as practical ssd shell be (49) m.D.l 0K
continued at intervals oonsistent with the schedule for accomplishing the
activity, (49)Elaments that heve been selected for sudit shall be avaluated @q) m-D" 0(
against specified requirements including a review of corrective actions takea
on deficiencies in the area being sudited thet were identified during previous
sudits. (50)Cbjective avidence shall be examined to the depth y to (50) .o} ot
detarmine if these el ts are adequate for offective 1 and to det E
e hather of mot they are baing lrplemmted affectively. (51)The sudit (5'.) T EMFOK
results shall ba documented by audif. personnel and shall be reviewed by maneage-
mont having responsibility for the area sudited, (52)Conditions thet require (57) mn.os oK
prospt correctiva action shall be rep d ismedistaly to the g ¢ of
the sudited orgamisstion. (53)Audit findings will be reviewed with the sudited (53) I v.Z-Ot .
organizations st a closing meeting. *




recaipt of the sudit peport, notify the appropriste orgmmisations in writing
of action taken or planted, (57)The adequacy of audit responses shall be
evalusted by or for the suditing orgenigatiom.
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1:3 prEFORTINOG
(S4)The auvdit report shall be sigoed by the audit tesm leader and should é") m..E 0‘(
be issued within 30 calendst dayr. (55)This report shall jnclude the following .
information, as sppropristet (5_’9 X.EV- OF
o Description of the sudit 'scope mﬁ—r ¢ e
pe- 7O Sl
o Identification of the auitors. V=il 4
@ 1/30]6%
o Identificstion of parsons contacted during sudit activities. M /
) m.et andit results, imcluding a statement of the effectiveneces
of the OA program elemants thet were audited.
o Description of eech yeported adverse sudit finding in sufficient
detail to shle ocorrective aoti to ba tasken by the sudited
organisation.
1.6 peroe A R AN AT
(S6)Menagement of the audited orgenizatiom or activity shall inwestigate
adversa audit findings; & d root s schedule corrective actioca,
including measutes to prevent recdurrence; and, within thirty calendar days of (ST)IEF-Z o/C
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1.7 rouION-UP ACTION

(58)Pollow=vp action shall be taken to determine whether or mot corrective
action has been accorplished ae snheduled snd 2hall be verified by the audit-
ing orgenizstion. (59)An anslysin of sudit resuits shall ba pegformed by the
OR orgenization to Iidentify qua ity treads, (€0)The resulta of the ssalysie
shall be pogted to respomsiblae g for rpeview,
sppropriate sction.

1.¢ rEOoRDS
1.8.1 »0DITY
(61)As a minimmm, avdit records shall incluwde the following:

o Idantification of the orgeaimstion(s), activities, or items audited
and the individual (s) contacted during the audit(se).
sonconformences,

o Description of any deficiencies, snd potantial

quality problems identified,

o Aondit plans, sudit reports, written replies, and the record of
completion of corrective action, and glose-out of the audit.

1.8.2 PERSONNEL RECORDS

(62) K ds of p 1 qualifioations for Muditors and Iead Anditors
performing asudits shsll be established and maintained by the esployer.
Records for each lead Auditor shall bs maintained and updated annually.

L
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{63)The MWSI Project audit program shall be suppl Rad by independ
surveillance activities., (64)The purp of a i1llance is to momitor or
obeorve items or mzutmundfyuqtmumumm.
(6S)These survaillances shall bs ocondocted by the RO, the Participeting

Organizations and the TS Suppot Contructors, and shall be either scheduled

or impl ted on & dom basis,

(66)Measures for the survelilamce of site investigation sctivities shall
ba established and ewecuted in accordsmos with prooedures prepared by the
organization performing the activity, (67)Surveillances shall be scheduled and
oconducted bassd on the sctivity’s zelstive impect ot iwport » O both, to
the FRNWSI Project. (68)All deliciencies, for y and potential
quality problems identified ducing surveillances asxe to be docamented and
monitored wntil verification of alfective corrective action is made, Specifioc
requirements appliceble to surveillance activities are as follows:

2.1 PFLARNING
-

{69)Surwveillances asxe to be perforrmd ¢to written checklists or
survaillance plans vhenaver practical. (70)The doonmantation shall identify
characteristics, hods, and Pt critetia, shall provide for recording
objective evidence of results, and asccuracy of the squipment necessary to
perform surveillance. (71)The specification of acceptance criteria relsted to
surveillances way ba as simple as “to wverify proper isplementation of
procedures® or "to verify conformance to requiremsats®,
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2.2 FIOGITIG NUEPDODKK
(72)furveillance perscmnel shill not report ‘directly to the immediste
supervisors who ave responsible for the work being surveilled.
2.3 pEcoRDS
(73)2s & minintw, surveillance records shall identify the following:
© Itam ox activity.
© Date of surveillance.

o Nama of individual performing the surveilisnce,

o ldentification of the orgeaisationtls), ctiviti or it
surveilled, mlu!nthnunmotmlm

o Description of any d'ﬂchneh-, nomconformences, and potential
quality pablnmmmthm Noaconformences
shall hmuumummmumma
XVI, as applicable.

o Surveillance criteria.

o [Equigp used during the surveillance.

o Rasults.

@

@
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Review Requiremen’s per NNWSI/88-9 Rev, 2

TERMS D DEFINTTTIONS

MCEPTANCE CRITERIAS Specified i.l-lu dafined in codes, standards, or other
requiremant documents placed on charsctecistics of sn item, procwss, or
service,

MCESSIRLE BEWIRORMINT: (1) the atwoepbers; (2) the land suxfaoce; (3) surfsce
7 (4 ; and (3) the portion of the lithosphere that is ontside the
controlled areas,

ACTIVITIES THAT AYTECT QUALITY: Dueds, actions, work, or performence of a

specific function or task. The MWSEI (A Program aspplies to activities *
affecting the quality of all systews, structures, and ccsponants isportant to-

safety, and to the design and charscterization of barriers isportant to weste
isolation. These activities include: site characterizetion, facility and
equipment oonstruction, facility eoperatiom, performance oonfirmetion,
P ent ol , and & taminetion and dismantling of surfasce facilities
a8 they relata to items ingortant to safely and barriers isportant to weste
isolatioan. The QA level I reqiirements of this QA Program spply to all
activities affecting the gquality of structures, systems, and oowponents
important to foty and ot 3d baxriers isportast to waste fsolation,
Thesa activities include: desiging (including such activitiea an safety
snalysss, lsborastory testing of waste packsge materials to charscterise their
pert , and perf ts), purchasing, fahricating, handling,
shipping, storing, clesning, emoting, installing, inspecting, testing,
operating, maintaining, rxepairing, end sodifying. These types of sctivities
do not need to be identified as part of the Q-list nor do they require QA

ol
@K

L
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level ig Bor T, sctivities yrelated to 1 barri important
ummmmmuuuuummum«-o—unm
activities includas  pecfy ts, site ch ization testing,
and activities that way iwpect the isclation capability of the metural
barrisr, Exsmplea ave site chirscterisstion activities such as explorstory
shaft construction, borehole drilling, and other activities thst oould
physically or chemically alter properties of the natural barriers in an
adverse way.

¢

MCTIVITY: Any time consuming effort (cperatiom, task, function, or service)

which infloences un!!m&cﬂmn%o!mmlm
o!ththjutuWh..mmsDM.

AP - MWST Administrative Procydure: An  isplementing procedure which
identifies tha interfaos trol xethods which ¢ Project-wide systams and
are isplemented by all Project perticipents. Administrative procedures that
irplament QA requiremsnts are identified with & "Q” suffix (i.e., A® 1.10).

ADDTE: A planned and documeated activity performed to determine by
investigetion, examinstion, or evalustion of &Miﬂ evidence the adequecy
of and compliance with established p dure tandards, instructions,
WMMMQWM&.Q!MWo!
implewentation. A sudit should not be oconfused with surveillance or
inspection activities performed f“or the sole purp of p 1 or
product accepltence.
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Review Resulls

Organization’s Resolution

Review

Dispo.

Unsat. -
Para. No. -

Comments

Acc. |Rej Reason

Acc |Rey

MITEENTICATION (OA RECORDS): Anthenticstion is the act of attestiag thet the
informetion oontained within a document is accursts, cowplete, and sppropriate
to the werk socomplished, Anthentication is scocomplished by ome of the
following methodse: (1) a stamped, initialed, or signed, snd dsted document;
(2) a statemsnt by the responsibls individual or orgenisstion; or (3) issuing
a documant which is clearly idmtified as a statemsat by the reporting
individoal or orgsnization., A dociment cannot becoms & Quality Assurance (QA)
record until it has been authentica:ed. .

MIXILIARY SOFTWARE: (1) Softwsre :hst may be sasily and exactly wverified, and
thet perforre a sisple function such as cow ion of waits, change ia data
format, or plotting of dwta in mpport of primcy analysis software, (2) A
stream of commands or sequence of streew of commanda ewecuted to utilise
system maintained software ia vh'ch the system maintained software gemerates
reportable results. Aaxiliacy #0ft mre does not genersts prisery data.

BARRTER Any material or structm e that prevests or substantislly delays the
movemants of weter or radionuclides .

”r ) f
PBASELINE; As used for computer snftware: (1) The stage of computer software
st a ocoopleted and reviewed phnse of the seftwere lifecysle; (2) Approved
dooumentation generated within or as a result of coepleting a phase of the
soft 1ife cyol

CERTIFICATE OF COWFORMANCE: A documant signed by an suthorized individual
that certifies the degres to which items or services msst specified require-
mants,

ol

oK
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Sat - [Unsat -
Review Requirements per NNWSIf88-0 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Act |Re;
CERTIFICATION: The act of determining, verifying, and sttesting in writing to 0{4
the cualificetions of personsel, processes, procednres, or itess ia pocordance
with specified requiremants.
CHARRCTPRISTIC: Any property or attribute of an item, process, or servios 0&
that is distinct, describeble, and messureble.
COMMERCIAL GRADE ITEM: An item sstisfying all of the following requirements: 9((
1) The 1mummm.:oanmu-paulmmme'
are unique to iined Geolojic Disposal Systams)
2) The item ia to ba ovdersd from the menufactures/supplisr oa the
basls of specificetions set forth in the mesufactures’s published '
product description, i.e.. catalog.
3) The item is used in spplications other than Mined Geologic Dispoeal
Systema,
COMPIPTZR MODEL  VALIDATION:  Assnance that a model as esbodied in a computer MQOM’P
coda i a ot D td of the process or systam for which it is B
intended (WUREG-0056). OUsvally arcomplished by compering code results to (1) PF?-
physioal deta, or (2) & werifitd or validrted coda designed to perform the tuce 2
sama type of snalysis (e.9., bencls arking with a validsted code). Peexr review 0
mey be used for code validetior Iif it 4s the only sveilable msans for
validating a coda, .
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Review
Review Results Organization’s Resolution Drspo.
Sat - {Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Raj. Reason Ac:: |Re).

COMPUTER  CODE VERIFICATION: Assurmnos that a cesputer code correotly pecforms
the operstions specified ian a romcical model (NUREG-0856), Osvally
scoorplished by ocormparing ocode zyesults to (1) - a hand calculatiocs, (2) an
analytical solution or approximstion, or (3) a werified code designed to
pecform the sesw typs of analysis (benchrmrking).

mmou ADVERSE  TO QUALITY: An all-inclusive tenm used in reference to any
of the following: fallures, malfunctions, deficiencies, defectiwe items, and

nonconformences . A significent condition adverse to quality is oma which, if .

not correctad, could have a sericus effect on safety or opersbility.

COMFIGURATION MANAGEMENT: Mnodto:mnttmz (1) A system for

detly 1 of soft , M-unmwmmmq changing,
snd pcod.ng software and its sssocisted documentation. (2) The systemstic
evaluation, oocordination, aspproval or disspproval, and jmp tation of all
approved changes in an item of software after astsblishment of its
configuration.

CONSEQUENCE ANALYSIS: Amﬂnmwmolnmm
calculated and expressed in some quantitative way, e.g., money loss, desths,
or quantities of radionuclides relessed to the ihle environment,

CONTATNMENT: The confinement of radicactive waste within a deeignatad
boundary.

CONTATIMEYYYT, PERIOD OF: Known as the period during the first several hundred
yeoars following permenent closurr of the geologic repoeitory in which radia-
tion and thermul levels are high (nd the uncertainties of ensuring repository
parf are t., Duri th!-th-.-poehl-‘:huhhpho-dupntbo

P v

ability to oontain the tee by packages within an engineersd barrier
systen,

01C
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Para. No. | Para. No. -~ Comments Acc.|Rej Reason Acc. |Rey

CONTRACTOR:  An orgenisstion wndexr comtract to provide supplies, construotion,
or servioces,

CONTROLLEY) ARRA: The surface loostion, whioh is to be marked by suitable
monumenta, that extend horisontally no more thaa 3 kilemeters in any direction
from the outsr boundary of the wnderground facility and the underlying
subeurface, which is an area thet has been committed to use as a geologio
repoeitory amd from which inoowpetible aotivities woald be geetricted
following perm t ol The lled area is also known as the site.

COMVERSTON REPORT: A writtan description of all modificetions sade to the
original code or an externally aveilahle existing code after it is soquired.

CORRECTIVE ACTION: Measures taken to rectify conditions that are adversa to
quality and, vhere necessary, to preclude repetitiom,

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

CREDIBLE EVENT OR CREDIBLE ACCITENT: A ovent or socident scenario which
ds to be idered in the deeigr of a gealogic repoeitory.

DESIGN: The act of developing designs for comstrnoction or of amalysing the
performance of repository engineered structures, oy " P , and
nstural berriers. Design documsntation incluodes, but is sot limited to,
deswings, specificstions, test plans, deaign reports, test reports, system
design descriptions, configurstion setatus listings, design menuals, and
manuals describing computer programs used for design or pscformance analysis.

oK
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Page 1S3 of ____

. Review
Review Results Organization’s Resoltion Drspo.

Sat. - [Unsat -
Review Requirements per NNWSI/BG-O Rev, 2 Para. No. | Para. No. - Comments Acc. |Re}. Reason Acc |Rey

EXISTING DATA: Data developed prior to the isplemantatioa of a 10 CFA €0, ¢
Subpart G QA progrsm by DOR aad jts contrectors, ox data developed outside the o
DOR repository program, such ea by oil ocompanies, matiomal laboratoriesa,
universities, or data published ia techmical eor scieatific publicstions.
Existing data doee not include informatioa which is acoepted by the sclentific
and engineering ocxvanity as estsblished faots (e.q9., engineering handbooks,
denaity tables, gravitational laws, etc.).

PEXTERMAL MDIT: An sudit of those portions of another orgenisation’s OA T)K
peogram that is neither under the dizect control mor withia the organizatiomal
structura for the suditing orgenization.

PIOAL DESTIGN: Approved desig put & ts and spproved changes thereto, 0K

FUNCTIOMAL  CHARACTZRISTICS: Thoee attributes of a szepository or its 0{
sty o Systems, and v ts that determi its performance with

respect to safety, reliahility, operability, and cther design ecriteria
established in the OGR Program or other Pederal regulatozy docvments.

GEOLOGIC REPOSTTORY: A system thet is either intanded to be used for or way OK
be wused for the disposal of radicective westes in excavated geclogioc media. A

geologic repoeitory includes the gealogis repeeitory cperstions ares and the
portion of the jeclogic setting that provides isolatica of the radicective
vaste.

GPOLOGIC PMEPOSTTORY OPERATIONS AREA: A high-~level radicactive weste facility OK
that is pert of a geologio repoeitory, inoluding both surf and subeurf
areas, in vhich waste handling activities are conducted, .
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Sat - |Unsat -
Review Requirements per NNWSI/88-9 Rev, 2 Para. No. | Para. No. - Comments Acc.]Rej Reason Acc.{Rey

IMPORTANT TO BAYETY: Those enyl q st ures, systaws, and components
that are essentisl to the preveniloa ox mitigwtica of sm scoldent thet ooculd
zesult in a radistion doss to the whole body, or any organ, of 0.3 rem or
greater at ot beyond the nearest boundary of the unrestrictad area at any time
until the completion of permanent closure.

IMPORTANT TO WASTE ISOLATION: Tw barriers that sust meet the oriteria that
address long-term performence of the engl d snd sstural berriers to pre-
wvent the relsase of radiomclides £2om the site to the acoessible envirosmant

{i.e. for achieving the postol peri objectt in 10CYRS0, Subpart

E).

NOOCTRINATIONS Instruction provided to persommel for fsmiliarisation with
programmtic and work-oviented docuswnts spplicsble to the assigned activity.

INSPECTOR: AP who pecf inspaction activitiea to verify whether ox
not an {tem or activity confomme specified recuiremsats,

TSPECTION: Examination or ssesurement to verify whether as item ot activity
oonforms to specified requirements,

INTERIUAL MIDIT: An sudit of those portions of an orgenizstion’a QA progrem
that is retained onder its direct oontrol and within its organizational
structure.

ISOLATION: Inhibiting the transport of redicective materiale so that amounta
and oconocentrations of this seterial ing the ible envi will
be kept within prescribed limits.
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OA COMPLIANCE REVIEW CHECKLIST o 0%
Page 136 of
— Review
Roview Results Organization's Resolution | Dispo.
Sat. -~ jUnsat -
Review Requiremer ts per NNWSHB8-9 Rev, 2 Para. No. | Para. No. - Comments Acc. |Rej. Reason Act: |Rey.
WMINST PROJECT QUALITY ASSURANCE PLAN (QAP): The document that desaribes the 0( ””ﬂHPYM/

planned, systematic quality assumance requiremsnts that arve applicahle to the
NNWST Project.

WWSI PROJECT WORK BREARDOWN STROCTORE (WBS) DICTIONARY: A ocontzolled
dooument which establishee a product fented £ rk for organizing and
defining work to be accomplished,

a

HONCONTORMANCE ¢ A deticiency in characteristice, do tation, or p
that renders tha quality of an item or activity unacosptable or indetsrminete,

NON-MECHANISTIC  FAILORES: Postulated fallures which are not besed on
previcusly observed modsls or mwchanisme but which are assumed to provide
tism in safety te.

NTS: Nevada Test Site

-

WIS SUPPORT CONTRACTOR: Organizations that are directly wnder contract to
DOE/MY for activities st the NTS and other locationa.

OBJECTIVE EVIDENCR: Any & d stat t of fact, other informetion, or
reoord, eitber quantitstive or quuuun, that pertaias to the quality of an
ftem or activity, based om fone, , 0T tests that can be

verified.

CPFRATIONS, PERICD OF: Includes the tims during wvhich emplacement of wastes
occurs; any subsequent period before permenent closure during which the
emplaced wastes are retrisvable; and parmanent closure, which includes sealing
of shafts,
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Review Requirements per NNWSY88-9 Rev, 2 Para. No. | Para, No. - Comments Acc.|Rej Reason Acc |Re;

OVERVIEW: A analywis and asesesmsnt Dby mansgament of the scope, statos,
sdequacy and effectiveness of Frogram quality achi t and olA
sotivitiee, Overview P effecti , techniosl
reviews, resdiness reviews, sudits, and surveillences, as appropriate.

ORMER: The p , group, cowpeny, agency, or corporstion that has or will 0K
have title to the repository.

PARTICIPATING ORGAMIZATION:;  This term applies to the following: (1) the 44
government agencies external to the DOE, (2) satiosal laboratories, and
(3) organizstions participating diriotly in WWSI Project activities,

PEERS A peer is a person having :echnical ewpertise ia the subject mmatter to 0’(
be reviewed (or a oritical subee: of the subject matter to ba reviewed) to a
degree st least equivaleat to that 1eeded for the original work,

PEER REVIEW: A documented crit:ical’ review pexformed by p 1 wvho are v‘z’m— ‘/ M/L///L'Me ’K
indepeadent of those who performid the work but who have technical expertise i Uﬂ/ﬁ‘? /1}9
at least equivalent to those whn pecfi d the oxiginal work, Peer reviews - :

sre in~depth, critical reviews and evaluations of documents, meterial or data ”lﬂ

that require interp ion or Judymat to werify or walidste assusmptions, l
plans, results or conclusiona ot when the lueions, ial oxr data ocon-
tained in a report go bayond the existing state of the art.

A pear review is an in-depth critiqua of asswrptions, caloulations,
extrapolations, alternate interpretations, methodology, and acosptance
criteria esployed, and of conclusions drawm in the original work. Peer
reviews confirm the adequacy of work. In contrast to peer review, the tem
*teachnical review® £ to a review to werify compliance to predetermined
requiremmnts; industry dards; or scientific, engineering, and -
industry practice,
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Review Resufts Organization's Resolution Drspo.
Sat - jUnsat -
Review Requirements per NNWSI/88-9 Rev, 2 Para. No. | Para. No, - Comments Acc.|Rej

Reason Acc |Re,).
—

PEER REVIEW GRODP: Apucnvlovmh-\ shly of p Ring
an  sppropriate sp of kn 'mmmhmmmmu
be reviewed and should vary in size based on the subject satter and jsportance
of the subject mattar to safety or weste isolatiea.

PEER REVIEW PREPORT: Amwmozmmm
findings of a pesr zeview, R

PERFORMMICE ALIOCATION: This term syplies to the p of deriving
uheyst and P t  perf 2 goals fyom pecformsnce chjectives. A
tematio of foni £id levels with their desired,

nnuhtod pc:!omneo p.htuthodndmlwhww
subeystems, and poner

PERTORMANCE  ASSESSMENTS The of quantitatively evaluating component
snd system behaviox, ralative to containmant snd isolstion of radicective

te, to determine complisnce with the pomaricsl criteris associated with 10
CFR Part 60,

PERMAMEDIT  CLOSURE: The sesling of shafta and borehol t ¢}
Mmmumu.mmmmunmumw
barrier system,

PERFORMANCE CONTIRMATION: The program of tests, experiments, and analyses
that is oonducted to evaluste the scouracy and adequacy of the informetion
used to determi with hle that the performance cbjectives
for the period after permanent clostre will be met,

0K

]
0K
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PRINCIPAL INVESTIGATOR (PI): The individnal who hes the techniocal
responsibility for a particular twhnical task. This reeponsibility includes,
but is mot limited to, plamnig snd coet control, the dsy-to-day technical
direction and oontrol of the itwm or activity, and the bly of a support
team to acoomplish the itam o sotivity., This term may be synonymous with
task leader or project engineer denending wpon the MMWMST Project Participent.

PROCEDURR s A document that specifies or describes the way in which aa

activity is to be performed.

PRIMARY DATA: Information tha: osn be showa to hawve been soquired snd
controlled in & mawer oconsist'wt with all sppliceble Quality Assurance
Level I rwmirewsnts and is precessary for the resolntion of the MRC
performanca objectives of 10CFRE0 in accordance with the MWST Project Issues
Pesolution Strategy. ™is ina’udes information that has been qualified and
scoepted in accordsnoca with MNWNI Project AP S.50), “Acoceptance of Deta and
Data Interpretations not Developed Under the NWIST Project OA Program.”

PROCUREMENT DOCUMENT: Purchese requisitiocns, purchase orders, letters of
intent, work authorization letters, drawings, oontracts, specificstions,
instructions, or asny document that provides a mesns by which to soquire
p ion or hip of items, or right to the use of services by peymsnt.

¥

PURCHASER The organizstion responeible for the sstablishment of procuremsnt
requirements asnd for the issvance or aduinistration, or both, of procurement
documents. ’

Q-LIST: A list of geologic repository engi d struct , systema, and
components that have been determined to be isp to safety, and engineered
barriers jimportant to waste isclation that must be ocovered under the OA
requiremants of 10 CFR 60, Subpert 3.

AN

0K




“BEST AVAILABLE copy”
QA COMPLIANCE REVIEW CHECKUST o
Page 6P of
Review
Review Results Organization's Resolution Drspo.
Sat - [Unsat - .
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. Mo, - Comments Acc.|Re} Reason Acc |Rey

CUALIFICATION (OF DATA): A formal process intended to provide a desired lewel
of confidence that data are suitahla for their intended use,

QUALIFICATION (PERSONNEL) s The characteristics or sbilities that are gained
through education, training, ov experience, which are msesured ageinst
established requiremsnts, such as standards or tests, thet qualify an
individual to perform a required functiom,

QUALIFICATION TESTING: Demonstration that an item meets design requirements.

QUALIFTED DATA: Data initially oullected undsr a 10 CYR 60, Subpert G quality
assurance program or existiag data qualified in accordance with Appendix G of
this OA Plan.

QUALIFIED PROCEDURE: An approved [rocedare that hes been damonstrated to swet
the specified requirements for its intendsd purpose.

QUALITY ACTIVITIES LIST: A list of tb majox activiti dacted during
sitea characterisation, constructios, opexstiom,or olosure that relate to
nstural barriers isportant to wiste isclation, These activities, which sust
be ocoversd under the 10 CFR 60, Subpart G Quality Assurance progrtam, include
data gethering, per- £ ks, and th sctivities that could
affect a natural barrier’s sbility to isolate wasts.

QUALITY ASSURANCE: All those planned and systesatic actions that are neces-
sary to provide adequete confidence that the geologic repoaitory and its
subsystems of subcomponents will perform satisfactorily in service.
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CUALITY ASSORMNCE REOMD: A individnel documsnt or other item that has beea
exeonted, oorpleted, and spprowed and that furnishes evidenos of (1) the
quality and completeness of data (including raw data), items, and activities
affecting quality; (2) & P d end intained to & trat
implemantation of (uality m W (e.g., audit, surveillance, and

inspection gepoxts); (M) p 3 (4) other & such as
plans, ocorrespondence, dommm of telecons, specification, technical
data, books, maps, pepers, togresphs, and data sheets; (3) items such se

ragoetic media; and (6) wrmwtmmmmwmnr

regardless of the physical form ox ch istic. A corplsted d is a
document or item (and documentation) that will veceive no more entriss, whose
revisions would normally oconslst of a relssue of the doocument (or
documentstion), and that is migned and dated by the originator and, as
spplicable, by approval pacsennel,

QUALTTY ASSURMNCE LEVPL I: those radiclogiocal Bealth and safety relsted itewms
and activitise that are important to either safety or waste isclaticn and thet
are asscaiated with the ability of a geclogic mualear westa repository to
function in a that p! ®n or mitigetes the . of a p

or event that could cause undue £:sk to the rudinlogicel health and safety of
the public, Items and activit/es importsat to safety are those sngineered
structures, ts, snd relsted activitiea eesentisal to the
prevention or thmo!mmwttm“umleunndmtmm
either to the whole body or to sny orgen of 0.5 rem or greatsr either at or
beayond the t boundery of the uarestricted area at any time until the
ocorpletion of the persanent clostre of the repository. Itema sand sctivities
important to waste isolstion are those barriers and related activities which
sust meet the criteria that address post-closure porformance of the engineered
snd natural barriers to inhibit he release of radionuclides. The criteria
for items or activities important to safety and waste isolation are found in
JOCFR60, and 40CFRION.

0K
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QUALITY ASSORANCE LFVEL IIs thoee activities and items related to the systema,
structures, and componeats which require a level of quality aseurance
sufficient to provide for relishility, mmintainability, public and repository
worker nonrsdiclogical health and fety, pository ok radiological
health and safety and other operstional factors that would have an impsct oa
DOE and WMPO concerns, and the environment,

QUALITY ASSURANCE LEVEL IIT: those sctivities and iteme not classified as OA
Levels I or 1II.

QUALITY ASSURANCE PROGRAM PLAN (OAPP): The 4 that d& ibee the
orgenization’s Quality Assurance Progrsm, the spplicshle QA requirements, and
defines how compliance with the QA criteria will ba accomplished.

RADIOACTIVE WASTE: figh-Level Waste (NIN) and cther radicwctive materiale
that are received for erplacemant ‘n a geologio repository.

READINESS REVIEW: An Independent, syst io & ted review to determine

and inform managuwmnt of the resdiness to advance from one phase, process, or
sctivity into another. Readiness Peviews are wsed to ceordinste meny alesents
and provide sttention to detail, to assure thet the project is reedy to prooeed
to the corprehensive review of a tctal project ox a perticular segment of the

project.

RECEIVING: Taking delivery of an item at a designsted location,

RELIABILITY AMNALYSIS: An uu.ly‘l.- that estimates the relishility of a system -

or component

114
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REPAIR: The of tozing a forming chexacteristic to a ocon- ‘(
dition such thet the capsbility of an item to function relisbly and safely is o
mimpaired, even though that item still does not conform to the original
requirement .
oK
REPOSITORY: See Geologic Repository Operstions Area, )
RETRIEVAL; The act of intentionslly removing redicective waste from the DK
underground location at which the weste had been emplaced previomsly for
disposal , '
PEVORK The process by which a nonconforming item or sctivity is meds to DK
oconform to the otiqtml requirevents by pletion ox otion wtilizing
existing app d p
RIGHT OF MXESS: The right of a purch or designeted ive to 0(
enter the premises of a Supplier !uthpupo“otum surveillance,
or Quality Assurance sudit.
SCEORIO: An account of sequence of a projected course of action or event. Oﬂ

SCIENTIFIC INVESTIGATION: Any ¥ roh, enperi t, test, study, or activity
that hmmmmogmmtmmmum
ran-made aspects of the geologi Y, including the overall design of

th'!oemuumdmmm This will inciude, but will not be
veastricted to, all geclogic, tectonic, seismologic, hydrologic, climetologic,
geochemical, chamical, qouphy-lul, phyﬂ.al. qea-ch-icn]. mechanical,
meteorological, mstallurgical, jc, asnd ¢ P
tation studies of activities which are p-:tomd for, or in support of, the
investigation, explorstion, site characterisstion, developmant of design
bases, licensing, construction, operstion, monitoring, performence evaluation
and/or closure of the geologic xepository.

ol
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SCIENTIFIC NOTEBOOK: A dooumant which mey be used to provide a written record
of the rpesglts of nchauﬂa investigetions and experiments whea the work
involves & high deg of p ional judgmant or trial and ecror methods, or
both, These notebooks mey be used in lieu of a technical p doy

SERVICE: The performmnce of activities thet inalude but are not limited to
site characterisation, design, fabrication, investigetion, inspectiom,
nondestructive examination, repair, or installstion.

SITE: location of the controlled area,

SITE CHARACTERIZATION: T™he prog of lorati and ch both in the
lahoratory snd in the field that ia md-uhn to estahlish the geologic
conditions and the ges of p of a pexticular site that are ralevant
to the proosdures under 10 CFR Paxt 60. Site characterizstion includes
borings, surfaoe ions, ion or ploratory shafts, limited
subsurface lateral jons and boriags, and in site testing at depth as

ded to determine the suitsbility of the site for a geologic repository. It
doss not include preliminary borings and geophysicsl teeting needsd to decide
vhether or not site characterization should ba undectaken.

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

SURVEILLANCE The act of monitoring or obeerving to verify whether or not sn
item or activity conforme to specifind requiremeats.

oK
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TECHNICAL REVIEW: A documnte] trsceshle review performed by qualified
personnel who sre independent of those who performmd the work but who have
tachnical axpertise at least ermuivelent to those who pecformed the original
work. Technical reviews are ia~depth, oritical reviews, analyses and
evalustion of m.nem._ummmmlmumm
and/oxr validation for applicability, ctness, adequacy and plet

TESTING: An alement of ntulclun that is wsed to detsymine the capshility

of sn item to meet specified requiremmnts by subjecting the item to a set of .

physical, chemical, environmsntal, or cpersting conditions,

TRACEABTLITY: The ability to trace the history, spplicstion, or locstion of
an item and 1ike iters ox activities by means of recorded identificetion.

TRAINING: In-depth instruction provided to personnel to develop and
demonstrate initial proficiency in the spplication of selected requirements,
sethods, and procedures, and ¢o adapt to changes in technology, mmthods, or
Job responsibilitiea.

COZRGROMD PFACILITY:  The A A e, including ings and
backfill materials, but excluding mn-, borsholes, and their mh

USE-AS-18: A disposition that ia pammitted for a nonconforming item or
service when it can ba established that the item is sstisfactory for its
intended use.

VERITICATION: The act of reviewing, hnpoct.lng, testing, checking, auditing,
or otherwise detarmining and & ing wheth or not items, processes,
servicas, or documents conform to specified nqni.x-unto.

WAIVER: Docusented suthorization to depart from specified requirements.

4
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FASTE MNDGEMENT PROJECY OFPICE (W0):  The orgenisation to which the ok | vopier YymPO

0.8, Department of Energy, Nevada Operstiome Office (DOEAV), has assigned the
responaibility of asdministering and ocoordimstiag the sactivities of wvarious
Participeting Organizstions and W78 Surport ot iated with the
1emsT Project.

WASTRE PACKAGE: The waste form and any containers, shislding, packing, and
other ahsorbant materials fsmedistely surrounding sa individual waste
oontainer.

VALIDATION (OA RECORDS): Validstion is the act of revieving a do or
documsat peackage to ensure it is complete, authenti d, reprodocihle, and
microfilmable,
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APrEDIX B

Design inputs include many characteristics and functiona of an item or
system, These inputs vary depending om the applicatiocn; however, it is
desirable to oconsider at least the following listed inputs as they apply to

'S

spacific items or syst of the rep Y3

1. Basic functions of each structurve, system, and P t.

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

3. Codes, standards, and regulstory reqairementa including the spplicable
issue, agenda, or both.

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

S. Loads such as seismic, wind, th 1, and dynami

€. Enviroomental conditions mtc.l.p-hd during storage, construction, snd
operation such as p petature, hunidity, corrosiveness, site
elevation, wind dimuoa. mlo-z adiation, elsctromagnetic
radistion, -nd durstion of exposuve,

7. Interface requirements including d-!melon of the functional and
physical interfsces inwolving st , BY . and P ts.

<o X SN <Ny

NOTE , THESE DATA Wc\uoRG
AT RMERD T Eommieo
WDEMGN TopPuTy’




9, Machanical requiremente sush as vibration, strees, shock, and reaction

11. Mydraulic requiremants such as pusyp aet positive suction heads

12, Chemistry requiremeats such as provieions for sarpling and

—u.ggiglgon

14. Layout and Q t regui .

15, Opsrational requirements ggggigig

OA COMPLIANCE REVIEW CHECKLIST Mo 02
Page B of ___
Review
Review Resufts Organization’s Resolution Dispo.
Sat - |Unsat -
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A, Material requirements including suoch dtems s oompatibility,

electrical insulation prcjerties, protective costing, and cocrosion
reaistance,

foroes,
10. Structural requirements ocovering such items as equipment foundetions
and pipa supports, .

(ersf), allowable pressure drops, and allowsble fluid velocities.

1imitations on water chemistry.

requiremants g%i!«oﬂ?

Y\\\\\.\\

stactup, normal repos itory O‘n.lg P 9 y operation, B
special or infrequent ovon-npos yetem w 1 or 9 % \\N\\@“‘
operation, repository & tion, o issioning, !ﬂ. N%

.
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186,

17.

18,

19,

21,

23.

. P 1 requi

Instrumntation and krol | r inoclvding indiocsting
instrmets, oontrols, and llu- required for operation, testing,
snd meintenance. Other requiremsnts such as the type of iastrument,
installed speres, renge of messuremant, and location of indication
are included.

Access asnd aduinistrative ocontrol requirements for repoeitory
security. '

fedundancy, diversity, nnd separstion requi ta of struct
ystama, and r t

Failure effects qui ts of y 8Y , and cowmp e
incluoding a detinition of those ks and idente thet they mmst

be designed to withstand,

Test rwquirements incloding pre-operstional and subsequent periodic
in-servica tests and the oconditions under which they will be

porformed,

Accessibility, meintenance, repaixr, and ineservioe iaspection
requirements for the repository including the conditions under which
these will be pecformad,

ts and 1lisiitations including the qualification
and ourber of personnel available for pository iom,
maintenance, tasting, and inspection, and radistion w to the
public and repository personnel.

Transportability requirements such as size and shipping weight,
limitation, and Interstata Coswsrzos Commission regulations.

@k 1/2/5r
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24. FPize protection or resistance requirements. 74
25, Mandling, storage, cleaning, and shipping requirements.
J -

26, Other requirements to prevent undne rxisk to the health and safety of
the public.

27, Materials, processes, parts, and equipment suitable for spplicstion.

28, Safety requirements for preventing injury to persomnel including such

ftems as radistion sufety that restrict the use of dangerces
materiala, escspe provisiona from enclosurse, and grounding of
electrical systema,

29, Quality control and Quality Assurance requirements.

30. Reliability requirements of stxw , systame, and D s,
including their intersctions, shich mey ispeir functions that are
important to sefety.

31. Interface requirements between repository equipment and operation and

¥

32. Requirements for ocriticslity 1 and hility of nuclear
waterials.

SN
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2PPEDIX C

PEQUTREMENTS FOR TRE QUALIFICATION OF INSPECTYON X0 TEST PERSOMIEL

1.0 cRERAL

The following are the requirements for the qualification of personnel who

pezform inspection and testing to verify conformance to specified requiremants -

for the purp of ptability., .The requiremsats for the qualificatjon of
personnel parforming destructive, dnation are specified in Appendix D,

2.0 PFUNCTIOWAL QUALIFICNTIONS

(1})Threa levels of cqualification shell be wetilized depending om the
ocomplexity of the functions involved. (2)The requiremsats for each level ate
not limiting with regard to ocgenizetionsl position or professional status
but, rather, are limiting with rega=d to functional activities.

2.1 LEVFL I PERSOIMEL, CAPADILITIES

(3)A lavel I person shall be capable of performing and docomenting the
results of inspections or tests that ars required to be performed ia acoox-
d with o d P i » “ standard wo: m ptac—
tices as defined in user’s written prooedures,

)
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2,2 IEVEL, IT PEROONREYL, CAPADILITIES
(4)JA level II person shall have all of the ocspabilities of a Level I (4) m'B'z 0(
person for the inspection oxr test category or class ia question. (3) Addi-
tionally, a Lewval II person shall have demonstreted cespsbilities im planning ) 2 ]é
inspections and tests; in setting up tests, inaluding preperstion snd setup of (5) E‘B‘ 0
related oquipment, as appropriate; in supezvising and certifying lower level
personnal; and in evaluating the wvalidity and acoceptability of inspection and
test results.
2.3 IEVEL II] PERSCIRNEL CAPARTLITIES
(6)A Level IIT person shall bave all of the cspabilities of a Ievel IT (6) E'.B‘B 0(
person for the inspection, test cstegory or alese in question. (7)1In addition,
the individual shall also bs cstsble of svalusting the adequacy of specific
qualificstions are covered by this sectiom,
3.0 FDUCATION AND EXPPRIPNCE QUALITICATIONS
. » , e WEOR P, #xz
(8)Thess aducstion and experience requirements shall be considered with (8) m"c Uﬂfm— WMD N’m‘-‘ / W,/-L/ /)fk
gaition that oth fact surste with the soope, complexity, or N jpﬁ'Mﬂ’
special nature of the inspection or test activity mey provide reascnsble Wﬂ m— C
sssurance that a person can compstently perform a particular task. (9)Other G) m.C 0’( /%6
fact vhich say o trate capebility in a given job are previous
performance or satisfactory oowpletion of capability testing. (10)These (Ib) m. C DK
factors and the basis for their equ:valence shall be documented.
-
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(11) 3.1 LEVEL I EDUCATION AND PXYERTENCE RECUTREMENTS (“) m.C.Lp-¢ 174
© Two yesrs of related experience in scuivalent inspection or testing
activities; ox
o figh school gredustion and six monthe of zelated emperience in
equivalent inspection ox testing sctivities; or
o Cospletion of college level wotk lesding to an associate deqree in a.
zelated discipline plue threa montha of relsted experience in
equivalent inspection or testing activities.
€(12) 3.2 LEVEL II EDUOCATION ND RXPERTINCE RECUTREMENTS éz) m.c‘z. Q“("(

One year of satisfactory performancs ss a level I in the corre-
sponding inspection or test category or class; or

Bigh aschool gradustion 7ins three years of related experience in
squivalent fnspection or tssting sotivities; ox

Corpletion of college work leeding to an associste degree in a
related discipline plus e year of relsted experience in aquivalent
inspection or testing sctivities; or

Gradustion from a four-year eonoq- plus six wonthe of related
experience in equivalent inspection activities or testing activities.
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(13) 3.3 IEVFL TTI FDOCATION RND EXPERTENCE RECUTREMENTS 63) ar.cy Q—dOf

Six years satisfactoey performance as a Level IT in the corresponding
inspection or test category or class; oz

figh school graduation plus ten years of relsted experissce in
oquivalent inspection eor testing activities; oxr high aschool
graduation plus eight yeers of ewxperience in equivelent inspection of

testing activities with at least two years asscoisted with muclear -

facilities; or, if pot, at Jeast sufficient training to De aoquainted
with relevant (uality Assursnoe aspecta of a suclear fscility; or

Completion of college level work lesding to an asscciste deqres and
seven years of related experience in equivalent inspection or testing
activities with at least two ysars of this swperience assoclated with
nsuclear facilities o, 1f not, at lesst sufficient training to be
soquainted with the relavant quality assursnce aspects of a nualear
facility; or

Graduation from a four-ysar oollage plus five years related expe-
rience in equivalent inrpectioa or testing activities with a lesst
two years of this experisnce associsted with nuclear facilities or,
if not, at least sufficient training to be asoquainted with the
relevant quality assurance sspects of a nuclear facility.
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4.0 CERITFICATION
4.1 QUALIFICATION RECUIRDMENTS

(14)The poneible organisation shall designate those inspection and teet
activities that require qualified inspection and test personmel and the
ainimom qualification requirements for such persomnel, (15)Purther, the
responsible organizstion shall eetshlish i ch for the

qualification otmmmmmlmmmmtmmy.

those personnel who meet the estahlished requiremants are permitted to perform
inspection and test activities. .(16)If a single fsspection o test requires
jmplevantation by a team or a group, them p 1 who do not mwet the
MQZMWmthMu‘Mwh

jtory or equipment operstion, provided they are supervised or overseen by
nqnaluudhuuvi.dul

4.2 PEISONNEL SYLECTION

(17)Personnel selected to perform inspection and test activities shall
have the erxperi or traiaing sarste with the sceope, cceplexity, or
special nature of the activitiee.

4.3 ITDOCTRIVATION

(18)provisions muh—abzmwmuwnum
technical objectives and requiremsnts of the applicable codes and standards,
alements of the Quality Assursnos Program Plan, and prooedures that are to be
esployed., -

®
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l:.l TRAINING
Sec. [
(19)The need for s formal training program shall be determined, and such 6‘\) %?m_plb(
tzaining activitiea shall be oonducted as required to quelify personnel who ond.
perform inspection and teets. (20)Oa-the-icb training shall be included aleo T . A4
in the program, with erphasis on first-hand esperi geined through actual :
performance of inspections and tests. (21)Training shall also be provided with ) Qﬂ SoC,
zegard to those changes to the OAPP and fsplamanting procedures that affect (20 W' 0 0(
previous training, and.
oA 4
4,5 DETERMINATION OF INTYIAL CAPABILITY (Ll) jw&c 13%’
(22)The ocapebilities of a cendidste for certification shall be initially par T--
determined by a suitable evaluation of the candidate’s sducation, experience,
training, and either test zesults or cepebility demcnstration in accordence éz) m‘c*b oe
with the orgsnizstion’s personnel qualificatios procedure,
4.6 EVALIDATION OF PERPORMANCE
(23)The job performance of inspection and test persomnel shall be CZ?’) A5, 0K
revaluated at periodic intervels not to d three y 20» luation L[n- o {C
evidence of continued isfactory determinati 5.l
::.ltq:u::y (zsn: duting tb!.:“ mlmlouf.t:t at lny":ehot tima, 1t is Czq) A o iy / D v
determined by the responsible orgenization that the cepebilities of an (zs) ASD ng/aM'WMGMW Vf‘% //3,/,9 e
individual are not in socordsnoe with qualification requirements specified for ‘om’m ﬁ '/2,
the job, then that person shall bs removed from that activity wntil such time (ZB) m.n.s.c oK vz
ss the required capability has baen demonstzated. (26)Any person who has not
performed inspection or testing attivities in his qualified area for a period - -
of ons yesr shall bs rsewalustxi and a redetarmination of their capability
made in accordance with the organizntion qualification procedure.
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4.7 CERTIFICAVIION OF QUALIFICATION
(27)The qualificstion of perromsel shall be certified ia writing ia an é—D IL.D. V{8 0(

appropriste form, including the following informmtion:

Bwployer’s nama,
1dentification of person being cestified,
Activities certified to perform.

Basis used for certification that includes such factors asy

= Bducation, experi , snd training (vhen necessaxy).
= Test results (vhere applicsble).
= Results of cspebility demonstration,

Results of periodio evalustion.

Results of physical inations (vhen recquired).

Signature of ployer’s designated rep tative who is ponsible
for swch certification.

Dates of certification and osrtificetion expiration.
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4.2 pEYSION
(28)The respomaible orgenisstion shall idestify amy epecial physical (zs)m.h.é oU ey

oh Recistics ded in the performence of each activity, including the nesd
for initisl and subesequent physical examinstions,
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B lOure; These RaSMREMEDTS
QAP pee QPF.VNZ* D 19 Wi

(1)This Appendix provides amplified requirements for the qualification o

1 who £, radiographic (RT), magnetic particle (MT), .E..nloapo
3_5 ._.hn.-».-!lonnl. (PT), odly cuzrent (ET), ;3%%3
sod leak-testing ?v which is begeinafter £ d to as destructive

exsminatioa (WDE), to werify conformance to speaified requirements,

1.0 cEnrIFICATION
1.1 APPLICABLE DOCTMENTS
(2)The Amarican Society of NMondestructive Terting Mecommended Practice No,

SNT-TC-1A, June 1980 edition, and its spplioable supplemsats shall apply as
requi ts to MOE p 1 4 by this seoti

1.2 PROGRAM

(3)The no.noa.“—vh. organization shall estahlish writtea prooedures for the
control and administration of MDE personnel trsining, examinstion, and
certification,
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Acc.|Rej Reason Ace. {Rey

The qualificetion of personnsl shall be oertifisd in writing in an

1.3 CERTIFICATE OF QUALIFICATION

appropriste form, including the follwing informationt

-3

Pmployer’s name.
Identification of person being certified,
Activities certified to perfomm.

Basis used for certification that inaludes such factors as;

- Education, experience, and training (vben .
= Test results (vhere applicable),
« Results of capsbility desnnetzration.

. Regults of pariodiz eveluation.

Results of physical examinations (when required).

Signsture of employer’s designated rep tative vho is
for such certification.

Dates of certification and certification expiration.

|76 #'s esra811540
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Paga 1Bl of _____

characteristica needed in the performance of esch activity, including the need
for initial and subsequent physical examinstions,

Review
- Review Results Organization's Resolution Dispo.
Sat - [Unsat -
Review Requirements per NNWSI/88-0 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Acc:. [Rey
1.4 pEYSTOAL
()T ponsible orgeaization shall identify any special physical @) m.w\ oK
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LIST OP TYPICAL OA RECOMDS

The following is a list of typical QA records. The nomanclature of theee
may wagy for sach Participeting Orgenigation and I¥f8 Support Contractor. The
MWST Project retentioa period is defined as lifetima, (1) ON records will be
submitted to the Project Records Center by the originating organization of the
record.

1.0 SITE CHARACTERTEATION

o Surveys of the underground facility excavetions, shafts, and bore-
holes refersnoed to readily identifishla surface features.

© Description of the meterials encountered.
0 Geologic meps and geologic cross section.
o Llocstions and amounts of sespage,

© Instrument locations, resdings, analysis, and reports for in site
testing.

o Technical spacifications.

o Sswple extraction locstion mape.

o Site Characterization Report.
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Acc.|Rej

Envirorrmntal Assessmant .

mrﬁt«mtn.

Test plans and procedures, snd results thereof.

Data reduction, swvaluaticns, analyses, and reporta for;

Geomorphology.

Stratigraphy.

Tectonica,

Seismicity,

Geoengineering.

Rydrology.

Geochemistry.

Climstology and Meteorology.

Poviroswmental Impact Statement,

Eavi 1 Report

2.0 DESIGN RECOORDS
Applicable codes and stamiards used in design,
Design drawings.
Design calculations and rwcords of checks.

A d design chang ;. .

L
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Design devistions.

Deaign reports.

Design verification deta.

Design specifications and amendmenta,
Safety analysis repoct.

Stress reports for code items.

Systems descriptions,

Systems process and inetow tion diag

Technical analysis, swaluations, and reports.

3.0 PROCUREMENT RECORDS

Procurement specifications,

4.0 MMOTACTURING NECORDS

Applicable code data :-po:t;.
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Page \85 of ____
- . Review
,Imm.. .._..Sioi Resutts Organization's Resolution Drspo.
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©  As-built drawings and ds (Mets: As-bullt drawings and s

shall oorrectly identify the installed conditiom of the item. The
type of as-built drawings and records to be maintained shall be
specified) .

o Certificats of ocomplisnce.
o Pddy-current examinetion final resulta.

o Electrical control verificatioa tests results.

0 Ferrite test results.

© Hest treatmeat records.

o Liquid penetrant sxsmination final results.
o location of weld filler 'm.nhl_..

© Magmetic perticle examinat.on final resuita,

o Major defect repair rds .,

.

ial properties

o Per test p i snd results records,

© Pipe and fitting location xeport.
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Pressure test (hydrostatic or poeumtio).
fadiographs (for in-mezvice W.WML

Radiograph review records

Ultrasonic ination fimm} 1t

Walding procedures.

5.0 INSTALLATION AND CTRSTROCTION MRCORDS
$.1 RECEIVING AFD STRAGE ~ NONOONPORMANCE REPORTS
5.2 cvn.

Concrete cylinder test reports and charta.

[ design mix geports.

C te pl t o
P

Inspection reports for chaniel pressure teets.
Material propsrty reports on containment liner and aocessories.

Material propecty reports on metal containmeat shall and accessories.

Material property reports on reinforcing steel,
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material property reporta on reinforoing steel splice sleeve material,

Procedure for ot ok v 1

g £ test and leak rate
tests and results.

¥

Reports of high strenqth bolt torque tasting.
Soil compaction teet reports.
Locstion and description of structural swpport systema,

Details, methods of emplacement, and loostion of seals used,

5.: wolpmem
ferzite test results.
Meat trestment records.
Liquid psnetzant test finel ;--uu
Material property records.

Magnetic particie test final results.
Major weld repair procedures and results,

Radiographs (for in-sexrvioce inspection application).

(N 4 ok
Radiogrsy
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Wald looation disgrams,

Weld procedures,

Cleaning procedures and yesults.

Coda data reports.

Installed lifting and bandling equipment procedures, inspection, and

Lubrication prooedures,
Material properties records,

Pipes and fitting location rwports.

Pressure test results (hydrostatic or pneamtic).
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Review Results Organization's Resolution | Drpo.
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$.5 EIRCTRICAL Jo INSTROMENTATION OO CONTROL,
Cable pulling tenaion date.
Cable separstion data,
Cable splicing proocedures.
Cable terminating proceduree,
Cartified cablae test reports.
Palay test procedures,
Voltage breskdown test results on liquid inenlatioa,
5.6 CONERAL
As-built drawings and gecords.
rinal inspsction reporta and rel
" £ . 8.
Specifications snd drawings.
Details of equip ¢ thods, prog , and seq of work.
constevetion probi ..
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Ancmalous conditions encountered,

6.0 mmmmm
&mhmwwmmmmmmu.
Final system adjustment data,

Prussure tast results (hycirostatic or pneamtic).

Instrument alternsting ocurrest (AC) ayet and inv tost
proocedures and reports.

offsite p gizsing p dn and test peports,

Onsite gency p rgizing p dare and test reporta.

Pre-cperational test procedurwa and results,

7.0 CPERATION RECONDS

fecords and draving chenges that identify repository design
modifications medes to systasws and equipmant described in the Final
Safety Analysis Report.

Radicactive waste i tory, empl location, and transfer
records.
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Pege YA\ of ____

Review Requiremen’s per NNWSI/88-9 Rev. 2

Organization's Resohtion

Reason

i

o Offsite envirommental monitering survey records,
o _Waste shipment records, ‘
o Repoeitory radiation and contaminetion survey results,

© PRadistion exposure records for individuals sntering radiati vtrol

environment,

o B ds of fjent or operstiocaal oyalea for thoee repoeitory

ocompoaents designed for a limited suxber of transiests or oyales.

o Traiaing and qualificstion records for members of the repoeitory

operating staff.

o In-servioce inspection records.

| ds of yevi perf A for chengea mada to proocedivres or
equipment, or reviews of tests and expeciments.
© Mesting minutes of the PRepository Muclesr Safety Committee and

1icenses nucleaxr review board.

© Surveillance activities, inspections, and ocalibrations required by

the technical documents.

0 Records of repository tests and experi .

of g a8d 1iguid radisective msterisl relsased to the
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Review
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Unsat -

Para. No. - Comments

Acc.

Rej.

Changes mada to Operating Procedures,
_mmh&-codnuln.

Records of annual physical inveatory of all sealed souroe meterial.
Loga of repoaitory opezstion.

Records and logs of smaiitenance activities, inspection, repair, and .
replacement of principal i:eme of ot , Py , and oowp t

Operstional, shift svpegvijer, and control-room loge.

1.4 > —y

Security plan and prooedures.
Pmergency plan and procedured.
Quality Assuzance and Quality Control Manuals.

Records of activities required by the security plan and procedures.
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Mppliceble rxecorda neted in othexr sectica of this sppendix for any
wodifioation or mew ocastrwctioa spplicable to structures, systems,
or components.

Evalustion of results of W!Q-anmindby
regulations,

mlmim—mlmm.

Answal gepository operating report.

tobd T
Location and & ip off A oy
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NoTE, THesE REQUIREMESTS
o P Resentep ) HYD QAPP
. Sec. \8
RECOTREMENTS FOR TERE QUALIFICATION OF QUALITY ASSURRNCE
PROGRAY MDIT PERSOINEY,
1.0 GBRERAL
This Appendix provide requirements for the qualificetion of Lesd Andite }H-QQP\%O
ors. A Lead Muditor orgeni uﬁ_ﬂL“ sudits, reports audit findings, and . SEC'\B (
svaluates ootrective actica. This Appendix alse provides mplified
requirements for the qualificetions of {adividuals, henceforth referred to aa
Mditors, who participste in as andit, such as techaical specialists,
gemant rep tatives, and auditors-ia-training
1.1 QUALIPTCATION OF ATDTTORS
(1)The responsible auditing oczgsnisstioa shall estsblish the andit per~ (|) m B" 0‘
sonnsl qualificstions and the requirements for the wee of technaical special- *
ista to accomplish the ndithgofmntyunn?-m. (2)Personnel /k')(f e l- /
salected for (Quality Assuranca auvditing sesignments shall have experience or LL LY
training ste with the soops, cplexity, or special peture of the (7)—'“4;69- per [ VEORORED /f//wﬂﬂf L4
activities to be sudited, . (3)Amiitors either shall have or shall be givea e 30 0 FOR !
appropriste training or orfentat:on to develop their coapstence to perform @ m.5.2 9% ‘ PVALIFY 765
required sudits. The compet of p 1 te perform the verious auditing it ,74»'4'677"
fonctions shall be developed by one of more of the methods listed below, rwfﬂm;q
i Comm Ké‘
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1.1.1 ORTENEATION
{§)Orientation to provide a mmx-?-adwoeuu @) m_B OK
dooument and the asuditing orgacimatioa’s p for impl 3 aodite
snd reporting results.
1.1.2 TRAIVING PROGRMMS
(S)m programe  to provida general and specialived trainisg i audit - (5) T..8. 240K
r (610 1 traiaing sball include fundamwetals, cbjectives,
charscteristics, otganisation, performance, and results of quality -dlthg
(7)Specialised training shall fsslede metheds of ewssiaing, @ (0)[Ix . 8.2. bow
evalvating, mmmwm-u:u—m-macmmu«e \
findinge. @ loc. 8.2 baL
1.1.3 ON-TEE-JOB-TRAINING o
(8)0n-the-job trajning, guidsce, and counseling under the direct super- (8) . 8. 2.]Cok
vision of a leed Muditox. (9)Such training shell isclude plamning, performing,
reporting, and follow-up action iavilved ia ccadocting sudits. @) m.8.2.c oC .
1.2 CUALIPICITION OF LERD MTDTTORS
}_ -
(10)An individual shall meet the requirements listed below before being (IO) 5'“,37:“ 002
designated a Lead Mditor: “wd
mnB'4
1.2.1 COMMINICATION SKILLS
(11)Tha prospective Lead Auditor shall have the capebility to commmicate Q\) . 5'4'“0‘(
effectively, both orally snd in writing. (12)These skills shall be attested to .u
in writing by the Lead Auditor’s employer.

)

m.8.4.9) O
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1.2.2 TRADING
(13)Prospective lesd Mmditors shall have training to the extent necessary 63) m.B.‘\.b 0/(
to ensure their mh-ﬂmnm-. (14)2raining in the following
areas shall be gl based vpon g t evalustion o!thmmm y
of each prospective Lesd Muditor: @) mW.S |52 Brzow
o FKnowledge and undecstanding of tlh dooumant, 10 CYR Paxt 60, and <
otber puclear and/ox DOE related , standards, requlstions, and- V)
requlatory guides, as applicshle to the NWIST Project.
© Genexal structure of Quality Assursnce programs and applicshle O(-
alements as defined in this document.
o Jmditing techai of Ani tioning, evalumating, and BLEC W
roporting) methods of ldestifyiag end following up o corrective 1’ £ oo FoLy peronrvhie
action itess; and cloeing out sudit fiadings, /’d/ﬁ A 0
o Mudit planning in the functions related to quality for the following ﬂﬁlb »2© DRy )
activities: site ohuractecization (sclestific iswestigationms), Aer o fdt |~
design, purchesing, fibclostics, beadlisy, shipping, storspe, I com .
jon, inetallstion, fsspection, testing, statistics, 27
nondutueun examinat ion, int peir, operetion, mfl
modification of nuclear facilities or nuoeheod components, and -
safety aspects of the nucleax facility.
© On-the-job training to include applicehle elements of the audit 9(

program,
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Review
Review Results Organization's Resohstion Dispo.
: Sat - [Unsat - N
Review Requirements per NNWSI/88-9 Rav. 2 Para. No. | Para, No. - Comments Acc.|Rel Reason Act.|Re)
1.2.) NIDTT PARTICIPATION
(15)The prospective lesd Auditor shall heve perticipeted in a minimm of 6$ E‘B‘Q' :M
tive Quality Assurance audits withia a pecriod of time not to exoeed three
yoars prior to tha date of qmlification. (16)One of the sudits shall be a .
suclear Quality Assurance sudit that shall be made within the year prior to 6‘) E,B-A-Cﬂc
qualification.
1.2.4 EXRMTIATION
(17)The prospective Lead Anditor shall pess an examination that shall eval- GT)K&Ata
uvate his ocosprehension of and ahility to spply the body of kaowledge jdenti- ' M
fied in Paragraph 1.2,2 above, (18)The test mey be oral, written, practical,
or any ocmbiastion of the three types. (19)If amy portion of the exasinetioa (® m.e.4.80¢
is oral, written documentation of tbe oral exsmisstion questions/content shall
be waintained. (20)The developwent and sdeimistrstion of the exsminetion shall Q‘\) m.8.4 R ot
be in - with Paragraph 1.4 of this section.
(d|m. 6. 4dac
1.3 MAINTENCE OF QUALIFTCATTON
1.3.1 MATITENANCE OF PROPICTENCY
(21)Lesd Auditors shall meintain thelr proficiency through regulsr snd (zl) . 85| O
active pu.-tl.o.lptticu in the sodit process; review and study of oodes,
standarde, p i iors, snd other dooumants related to quality L’
assurance pmqr- -nd program ndlung: snd participetion in training @ L_“LB.S T ﬂ@ﬂwﬂp’m‘r
programs. Based on 1 mey axtend the qualifica- Dy perTrmoy or
tion, require retraining, or recuire requalificatios, (22)Thess avalustions g,?uf@,ﬂ
shall be documented. - - W 2~
VoY
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Review
| Review Results Organization’s Resolution Dispo.
Sat — [Unsat - i
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Ac:: |Rey
1.3.2 PEQUALIFICATION
(23)1esd Muditors who fail to maistain their proficiency for a period of (2-9 17.8.6 | O
two yesrs or wore shall require requalification. (24)Requalificstion shall
include retraining in accordsnce with the requirements of Parsqravh 1.2.2 of ) .BGO‘K
this section, resxamination in sccordsnce with Parsgraph 1.4.2, and participa- (24) m.5
tion a3 an Auditor in at least one nuclesr Quality Assurance audit.
1.4 ADMINISTRATION .
1.4.1 ORGANIZATIONAL RESPOWSIBILITY Qhw
sec I, |0 1% uro ="
(25)Tralning of auditors shall be the responsibility of the ewployer. (5) Per.ILD . -
(26)The responsible auditing organization shall select and assign persconel :
who are indepsadent of any direct reeponsibility for the performance of the (ZG) o 1< . .
activities that they will audit. (27)The Lead Anditor shall, prior to I‘e . [/ ?Aﬂp (f? m’ |/
commencing the audit, oconcur that assigned personnel ocollectively heve " . a . 4 ..' N
expsrisnce or training oommensurste with the soope, complexity, or special (?7) L. C'3 ()/V ShT Bgﬁc{‘dul/‘?-;g Hows SHrIE ﬂlF/‘t'ﬂ-w M
pature of the activities to b sudited, R 0% lb’é‘r
1.4.2 QUALIFICATION EXAMINATION S¥F oes _
commnt é”
(28)The develor snd administration of the exsxinetion for a Lesd é&) 9‘2“" o« 4
Mditor required by Parsgrsph 1.2.4 is the responaibility of the employer. ;}r.'ﬂ!!‘)
(29)The emsployer may delegste this activity to an independent certifying nd
sgency, but shall retain responsibility for conformmnos to this document of RAY ®
the examinetion and its administration. (30)Integrity of the exmwinstion shall N Y 4
be maintained by the employsr or certifying agency through appropriate @'\) " .
confidentiality of files and, whers applicable, proctoring of inations. (30) r. 8. A.4]0K
(31)Copies of the objective evidence regarding the typs or types and content -
of the exsminstion or exsminations shall ba retained by the employer. (30 n ‘76
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1.3 CERTIFPICATION OF QUALIPICATION
(32)Bach leed Anditor shall be oertified by hia employer aa being
qualified to lead sudita. As a minimmm, this certification shall document the (31) R‘T'g;“ﬂh)rf’ﬂ- oK
following: [To *Vq
5eC. \&
© Pwployer’s name.

Lesd Anditor’s name,
Date of certification or recertificationa,

Basis of qualification (i.s., educstion, experience, corvmmication
skills, training Anation, eto.).

Signature of ngnlg‘“-, tative wvho is gresponsible

for such certification,

ou
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m‘ TW\Y ch.ab'\* PQW\\.E-S
1o \(M o Tok TWE LDeve (S g
aPPEDIX G s APS.qQQ®. OK
: 120 TR =
MEQUTREMENYS FOR QUALIPICATION OF EXTSTTNG DATA NOT GENERATED AEPE~DIA INVOfiET LY 1RPE
ONDER A QA PROGRAM MEETING THE REOCTREMENTS OF 10 CPR 60, SUBPARY G ’-),h-'\'o “" a
1.0 GEFFRAL
This Appendix provides the requirements for the qualificetion of existing ) .
data, that will be needed to support a license spplication, wvhich have not
been initially generated under a QA Program meeting the requiremants of
10CTRE0, Subpart G, -
2.0 METHODS FOR QURLIPICATION OF EXISTING DATA 1)) uhf,\\nb . '
2.1 (1)Pour methods or cowbinations of methods ave ptable for the prooess J & . <A
of qualifying existing data: @ Nja To 1y . .
a. (2)The execution of the pesr review prooess in accordance with the "
requiremants of Appendix J of this OA Plan. @)N’ATD g
b. (3)The use of corroborating data vhich is defined as existing data
used to support or substantiste other existing data. Inferences @Jp’“ww—’)
drswn to corroborate the existing data shall be clearly identified,
Justitied, and documented. (4)The level of confidance asscciated with
ocorroborating data is related to the quality of the program wnder
which it was deweloped and the purber of independent data sets. @’VATD““') ;
{S)The t of horating data ded shall be dealt with on a
case-by-case basis in the documented reviews for qualification. et
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0. (S)The use of confirmetory testing which is defined as testing © vh To WD
oconducted under a 10CYRE0, Subpart G OA prog whioh investigat
the properties of intexest (e.g., physical, chemical, geoclogic "’h To “_JL“
machanical) of an existing data basa. (7)0ne exarple of confirmetory U)
tasting is testing conducted under the same environmental conditions .
and with similar or the sama procedures, test material, and equipment (8)"’}!\““"“‘
a9 the original test which generated the sxisting data. (8)Another
type of oconfirmatory testing is testing ducted by differeat test
hods and equipment but which still investigetes the sama perameter (Q)”I\\W“""‘) ’
of interest. (9)The amomnt of confirmetory testing required shall be
dealt with on a ocase-by-case basis in the docomented reviews for
qualification. -
d.  (10)Demonstrating that the existing data was collected under a QA (b) “’0\ o BN .
program vhich is equivelent to a 10 CIR 60, Subpaxt G CA prog - -
(M ™ N <
3.0 SELECTION AND DOCUMENTATION OF QUALIFICATION METHODOLOGY i *
1 Y
3.1(11)¥hen the wmathods indicated in Sections 2.1b, 2,15, and 2.1d aze (\7')h l“ w® “
utilized to qualify existing dsta, a technical review shall be conducted to
support the quality of the data. QE)J”"\ o D
(12)Additional confidence/credibility can be achieved when a combination of
mothods is used.
3.2 (13)Documentstion of the decision prooess shall provide an suditable trail 04) Lyh ™ ““H)

of all factors used in arriving at the choice of the qualification method(s),
and the decision as to the gqualification of the sxisting data. (14)The level
of confidence in the existing data shall be commansurate with the intended use
of the data. (15)Attributes which shall be considered in the qualificastion

process are:

oh To W
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Qualificstions of pervonnel or organizations generating the dsta are
comparable to qualification requir ts of p 1 ¢ ting
similar dsta under the approved 10 CFR 60, Subpart G program,

™he technical adequacy of equipment ani pr ey used to collact
and analyze the data,

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

The eanvironmental conditions wunder which the data were cbtained if
germane to the quality of data.

The uality and reliability of the measuremsnt control program under
which the data were generated.

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

Prior uses of the data and associated verification processas,

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

Extent and reliability of the documentation associated with the data.

Extent and quality of corroborating data or confirmatory testing
results.

The degree to which indepsndent audits of the p that ¢ ted
the data were conducted.
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The jsportance tha data to showing that the proposed repository
design ts the perform objectives of 10 CFR 60, Subpart B.
m. Replication of test results.

Nota: Additionsl guidsnce related to this subject can be found in NOUREG-1298
SOUALIFICATION Of EXISTING DATA FOR NIGH-1EVEL NOCIEAR WASTE REPOSITORIES®
(February, 1989).
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NoTE: THESE RERURFMES

APPEXDIX B ARE. PREwEmTED 1 Hep QAP[
RECOTREMENTS FOR COMPUTER SOPTWARE DSPD TO SUPPORT A AW‘““D‘*C"
HIGR-LEVEL WOCLERR WASTF. REPOSITORY LICENSE APPLICATION

This appendix provides detallsd requirements for the developwent, He G“ﬁ
maintensnce, and security of ocorp soft It supplements Saction IIT of Wuﬁl Q .
this OA plan and shall be used ia conjunction with that section.

1.0 OAJZCTIVES ot

(1)The purpose of this asppendix 13 to estsblish requirements for the (I) I.A ¢ - :
devalor ’ gement., trol, and & tation of software used to '( -1. - -
ppoct the Mountain Project, (2)The attainment of softwere quality is @) T-A
dependent on the contrel of the entire soft develops pr , and in . . Ta
not sssured solaly by inspection and test of the end product, (3)This appendix @) T-A IL , ° »
e ibes sppropriste systematic practices that shall: -

o Reduce the likelihood of defacts entering executable code during
developwant .

o Ensure that the end product answers the requi of its intended
spplication.

© Reduce the likelihood that defects will be introduced into executsble
oode during later maintensnce and modification, 4
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2.0 ARPPLICABILITY
{4)The detalled requirements set forth in this sppendix apply to computer (4) IT. A 0“
software used to produce or manipulate data which is used directly in site
characterization, and the design, analysis, pert and )
operation of repository ctures, systema, and componeats. (5)The extent to )] IT.A 0K
vhich these requiremsnts apply is :chtod to the nature, complexity, and
irportance of the software application. (6)The spplication of specific Ol A WRMZ .
requirements shall be prascribed in plan(s) for softwere quality assurance snd ( ¢ gK )Ilﬁlﬁ °
in written policies and procedures.
3.0 TERMS AND DEFINTTIONS - -
Terwa and definitions for MMWSI Project software are contained in - .-
Mppendix A to this QA Plan. .
i ~ 4
4.0 SOFTBRRE LIFE CYCIX - ’
(7)Organizations isplementing soft develor sctivities shall adhere ('7) TH.8.0 0’(
to a software 1life cycle md-.l that requires that soft devalopmant or
scquisition p d in a tracesble, planned, and orderly wanner. (8)The (g) 1T.8.\ (‘)K
relative emphasis placed on sach phase of the software developmeat cycle will
depend on the nature and cosplexity of the software being developed.
(9)Bach phase of the software development cycle shall provide specific (Q) E. 8.7. 0( -z, (/
attributes that shall be incorporated into verificstion and validstion e VU
activities. (10)The documsntation for each phase of the software developwent (\O m'g'z ﬂﬂ?f' ” FOR PLM {0 ,-ount 2
cycle shall be reviewed and approved as specified in esch organiszation’s ) / [ JF m
software OA Plan. (11)An example of one such model iz described below: ( o .= '3)
i) | T.8.2a.§ oF /hl/'}sf LA Y2
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Requiremants
Design
Isplementation .
Test .
Inetallation .
and Checkout - - »
. A
Opexation and - »
- g
4.1 SOFTYORE QA PLAN .
(12)The spplication of the software life cycle to the development and/or (n)
use of the software shall be as described in the Software Quality Assurance Im.c.y
Plan,
'




QA COMPLIANCE REVIEW CHECKLIST Mo 030
Page 107 of
Review
Review Results Organization's Resolution Dispo.
Sat - |Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. — Comments Acc.|Reij. Reason Ac:: [Rey
4.1.1 (13)A softwars QA plan shall be prepered for sach software developmant/ (\}) mw.C.\ '[L
spplication effort at the start of the software life cycle. (14)This plan sey
be prepared individually for esch plece of softwers or mey sxist as a generic 1m.Cl 0(
document to ba applied to all software prepered within an organizstion. (13) ('A) :
The software QA plan shall identify: ('S) m'c‘o_aok
© The software products to wvhich it applies. ‘
© The orgenizations responsible for software quality and their tasks (‘L) ]E.C,.‘ @K .
and responsibilities.
o Required documentation. -
© The required software reviews, .
- -
(16)The software QA Plan should reference any standacds, mtim,
techniques, or wmethodologies which guide the soft devalor , asnd . ‘.'.\
describe methods to assure complisnce to the sams, ) * . A
- v | BEE com.
4.1.2 (17)Within the softsars OA plan, software 1ifecycle mensgemsat shall be 6'{) e, C. 2 | RESY STRTED A Uwﬁfr . s we
described. (18)Each participent shall preseat the specific software lifecycle 2 ‘/‘ |/ .,/ ,k;s (v /10, s %
controls for their organization in their software OA Plan. (13)The following QB) w.C.
1lifecycle elemants shall apply, as appropriste, for the spscific lifecycle J ‘/ / V
sodel defined, interpreted, and described in sach organizations software OA (H) .C.2Z] ppj
plan. 5%”’ )J;
4.1.2.1 Requirements Phase (0/”
[}
20)Duting this phase rtequizemsnts that pertain to functionality, (@) [m.c.29f oL
performance, design constraints, attributes, and external intecfaces of the b
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completed software shall be specified, doctmented, and reviewed, (21)These (iD 1n.C.2.ak V-4 0(
requiremsnts shall possass the following characteristics:
© A format and language that is wunderstood by the programming
orgsnization end the user.
© Enough detail to allow for objsctive verification.
0 MAdequate definition to provide for the response of the software to
the identified input dsta. .
o The information y to design the soft edthout p ibing
the software design itself, >
4.1.2.2 ODesign Phase '
(zz)mw the “.1" I'L a o pron l' T d on the w [22) M.C.th 0” - v
shall be specified, documented, and systamstically reviswed. (23)The desigm ._'_‘
shall specify the overall structure {control and data flow), snd the reduction (25) nLc-Z-b ou »
of the owerall structure into physical solutions (algorithms, equations,
ocontrol logic, and data structures). (24)The design may itate the
modification of the requi ts o tion (24) nm .. 2.4 0/(
(25)Design phase wverification and validation activities during this phase
shall consist of: (25) e €. 2.b]1-3 0K
© The genaration of design-based test cases.
© The review and analysis of the software design. "
o ‘The verification of the software desigu. Y
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4.1.2,3 Isplemsntation Phase
(26)During this phase the design shall be translated into a programming (zg) m.C.2c} O
lsngusge and the jimplemeated software shall be debugged. (27)Only minor, if
any, design issues shall be resolved at this phase. (Zl) m.c_z,c 0/‘
(28)Verification and validation activities during this phase shall consist
of: (28) ng C.‘z.C V-2 0’( .
o The possible modification of test ocases necessary due to design )
changes made during coding.
o The examination of source code listings to assure adherence to coding . -
tandards and tions - .
4.1.2.4 Testing Phase i : "
(29)During the testing phsse the design ss izplementsd in code shall be (Zq) me.Cadl Ok ‘ . ';*
axercised by executing the teet cases, (30)Pailure to successfully sxecuta the ' -
test cases may require the modification of the requiremeats, the desiga, the 4
isplementation, or the test plans and test cases, (307 BLY Q2. W ok
(31)Verification and validstion activities during this phase shall consist B
of: (&l) MoCqujol z OK
© The ewvalustion of the completed software to assure adherence to the
requiremants.
© The preparation of a report on the results of software verificatica !
and validaticn, e
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4.1.2.5 Installation and Checkout Phase
(32)During this phn- the software becomss part of a system 1 ting 62) m.c.‘z.c. 02
other softwers P o the hard snd production data. (33)'&. pProcess .
of integrating the softwars with other components may consist of installing (3,9 e v-1174
harduare, installing the program, reformatting or cresting datsbases, and
verifying that all components have besn included.
(3)Testing activities during this phase shall consist of the execution of @4) e.c.2elif .
test casas for installation and integration. (35)Test cases from earlier
phases shall be enhanced and used for installation testing, @5) . C.2.€0) .
4.1.2.6 Operations and Maintenance Phase . -
(36)During the operstions and wmaintenance phase the software has been (35) m’.C.?-? OK - .-
approved for operational use, (37)Further activity shall consist of ’ .
maintenance of the software to remyve latent exxors (corrective maintensnce), ¢ 2 ? OK . °.'.\
to respond to new or revised requirements (perfective maintenance), or to @7) m' <& " »
sdapt the softwere to changes in the sof envi t (adaptive e
msintenance). (38)Software modifications shall be spp d, & ted, tested (38) M.C.Zn? OK
(including regression testing as appropriste), and controlled in loeo:duwo
with Paragraph $.0.
5.0 SOFIVARE VERIFICATION AND VALIDATION
(39)Verification and validation plans by the responsible project (3‘1) m.D.4 |OK
organization shall esploy methods such as inspection, analysis,
demonstration, and test to assure that the software adequately and K]
correctly performs all intended functions, and that the software does pot -
perform any function that either by itself or in combination with other bl
functions can degrade the entire system.
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(40)Varification and validstion sctivities shall be planned and performed @.,) w02 | o
relative to specific hardwere oonfigurations. (41)The amount of
verification and validstion activity shall Ba determined by the type and 6,) m.D-2 0<
complexity of the software, (i2)Prior to use for a licensing activity,
wverification and validation of the final version of the software product @z) D2 |, k
shall be accomplished by an independent individual or organization, one
vho did not work on the original software, (43)The xesults of all (43)111‘).2. 0
verificstion and validation activities shall be docowented. * K .
(44)verification and/or walidation of oomputer software should be b
performed in two stages: ' (44> W3 24
1. By the individual generating ot modifying the software . -
2. By an independent individual or organization, one who did not work on - '-
the original software, ’
. Ta
(45)The first stage should involve sctivities (i.e., iterstions of tests @s) ™.b.3 |oK ,
and ryuns) to arrive at a finel product, (46)It is not yequired to documsat all v
of the activities performed to satisfy the software developer. (4@ m D.3 ow
S.1 VERIPICATION
(4N varification activities shall be integrated into all spplicsble phases @Z) TL.D.4 |OK
of the software life cycle and shall ba pexformed to an exteat proportional to
the critical importance of the software. ({8)Software werification shall be 6}_?9 T D4 /4
pert d to that the £t roquir ave impl ted in the 1
softwara design, and the softwars design is isplemented in code. (@ m.‘)/} Dt

(49) Approprciste wathods such as inspectiocn, analysis, test, or demonstration
shall be applied to accomplish verification objectives,




QA COMPLIANCE REVIEW CHECKLIST

N-QA-030
12/88

Page 132 of ___

Review
Review Resufts Organization’s Resolution Dispo.
. Sat - [Unsat -
Review Requirements per NNWSI/88-9 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Ace. |Rey
5.2 VALIDATION
(50)Validation activities ave perf: d to o trate that the modsl as (@ m'D.S 0'(
erbodied in the computer software is a correct represeantation of the process
or system for which it is intended, (S1)This is sccomplished by cowparing @D o.06.5 V] §
softwars results against verified and t hle data obtained from laboratory
eoxpeciments, field peri or b ions, or in situ testing.
(52)Specific sets of data used in the validstion process shall be ideatified (‘52> TL.D-S [0k .
and justification shall be made for their use. *
(S3)¥hen data are not availsble from the sources mentioned showe, @m'Dgfb“C .
alternative spproaches used shall be documanted. (54)Altsrnative spproaches ) -
way include peer Teview and comparisons with tha results of similar snalysis 61) Im;.Ds O‘ . -

porformad with verified softwarm. (55)The results of software validetion shall
ba documeated.

6.0 SOFTWARE QOONFIGURATION MANAGEMENT
(;s)
'__IQS)A software contfiguration management system shall be estsblished to
Qigggg’.t)puuin identification of softwers and oontrol of all software
baseline changes.

6.1 CONFIGURATION IDENTIFICATION

(STIA configuration beseline shall be identified st the completion of each
mjor phase of the softwars development cycle, (58)Approved chenges to a
bassline shall be added peariodically to the baseline as updates. (39)A
baseline plus updates shall sp.éi.ty the moat recent software configuration.
(60)Opdates shall be | ¥ d into stheequent baselinea, (61)Both
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basalines and updastes shall be defined by their oomposition of software
oconfiguration items.
(62)A labeling system for contiguration items shall be implemnted that: (a.) V,E. V.0, 1-3 OX
o Uniquely identifies each oonfiguration item or wersion nuber,
o Identifies changes to configuration items by revision,
o Places the configuration item in a relstionship with other .
configuration items,
6.2 CONFIGURATION CHANGE CONTROL z
(63)Changes to baseline softwvare oonfiguration items shall be formally @3) IAAR: oK .
documented. (64)This & fon shall contain a description of the change, - .
the identification of the originating organization, the rstionale for the »
change, and the identification of affected haselines and software (64) . E.\«blog i
oonfiguration items. (65)The change should be formslly evalusted by a
qualified individual or orgenizatioca with the ability to spprowe or disspprove @5) ]]I.E.‘.b U’(
the proposed change. (66)Assurance shall be provided that only asuthorized
changes are made to software baselines and software configuration ftems. (a’) .. N ov
6.3 CONPIGURATION STATUS ACCOUNTING
(67)The information that is neaded to ge software configuration items @7) AR ok
shall be ded and reported. (68)This information shall include a listing *
of the approved configuration identification, the status of proposed changes 1.¢l 0‘5
to the oonfiguration, the implamentation status of spproved changes, snd all @8) m.et '
Anf tion to pport the functions of configuration identification, and .
configuration control.
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7.0 DOCOMENTATION

(69)Minisww ascceptable lifecycle o wation of v software
devaloped or modified for use on the Yuoca Mountain Project shall be specified
in each participants software QA plan(s). (70)The documentation provided shall
descxibe the following, as applicable. (71)Additional documentation say also
be jdentified in the softwere quality assurance plan for sech Yuoca Mountain
Project participant’s softwere project.

7.1 SOFTYO\RE REQUTREMENTS SPECIFICATION

(72)A specific capability of software can be called a requiremant only if
its achievement can he werified by a prescribed mesthod, (73)Software
requizements docwmentation shall outline the rsquirements that the proposed
software smst fulfill, (74)The requirements shall address the following:

o Functionality - thes functions the softwarw are to perform.

o Pexformance - The tima-zelated i of soft peration such as
speed, recovery tima, response tims, etec.

© Design conatraints imposed on implemesntation ~ any elements that will
restrict design options.

© Attributes - non-time-related issues of softwars operation such as
portability, corxzect . ity, maintainability, etc.

o External Interfaces - interactions with other participants, hardware,
and other software.
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7.2 SOFMORE DESIGN DOCOMENTATION

(75)Software design documsntation is a document ox series of documents
that shall contain:

© A description of the major v ts of the soft design as they
relate to the requirements of the software requirements specification.

© A technical description of the soft with P to trol flow,
data flow, control logic, and dsta structure.

© A description of tha allowsble and tolerabl ges for inputs and

outputs.

© The design described in & menner that is easily traceable to the
software requiremants.

o Code t and support dooumentstion and descriptions of
mathemetical models and pumecical methods as required by NRC
publication NMUREG-08S6,

o Continuing documentstion, ocoda listings, and software suwrery forms
as required by NOREG-08%8,

7.3 SOFTHARE IMPLEMENTATION DOCUMENTATION

(T6)Any design changes wade to the requirement and design phase documents
shall ba assessed as to the impact on the design, (77)The revised requirement
and design phase documents shall be reviewed to the same level of review as
the original docwments. (78)The results of this phase should be the basis for
the software verification and validation plan(s).
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o Informstion for obtaining user and mai pport
o Sample problenw.
8.0 peEVIEWS
(85)Reviews of software development asctivity shall be performed as eech (65) e\ oK .
lifa cycle phase is corpleted to the plet and inteqrity of each ¢
ph of develop . (86)The procedures used for reviews shall identify the (Bé) m_;'J ol
participants and their specific responsibilities during the reviev and in the
preparation and distribution of the review report. ="
(87)The documntation for all reviews shall contain a record of review é) . F.2|oe .
comments, a plan, and timetablae for the resolution of the review commants, and 7 * - -
the personnel responsible for this resolution. .
A
(88)After review comments are resolwed, the approved documents shall be (88) ]E,F.'S oL * .
uvpdated and plasced under configuration mansgement. by
8.1 SOFTVARE REQUIRFMFNTS REVIEW
(89)The review of soft requi s shall be performed at the (Bﬁ) e F3.4.€
completion of the software requiremsnts docusentation. (90)This review shall
assure that the requirements are complete, verifisble and coasistent. (91)The d
review shall also assure that there is sufficient detail availsble to complete (%) hﬁ.‘r- 340K
the software desigm.
@‘) IE'FIB'J ﬂ’c ]
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8.2 SOFTWANE DESICN REVIEW
(52)The softusrs design review will be held at the campletion of the é?) T, F.3. 500
sofe desig lon. (93)Thia review shall evaluste the technical

sdequecy of the design spprosch, and i thet the design answers all the @QE.F\B o

requirementa {n the requirementa documentation. ($4)The oomplexity of the
softwere design may require the performance of two design reviews; one at the
completion of the overall softwere architecture, and the second at the
completion of the total design,

8.3 SOFTWARE NMPLEMENTATION REVIEW
(95) The 143 impl tation review is an evalustion of the completed

requirements, design, and jmplemantation process prior to independent
verification and validation.

8.4 SOFTWARE VERIFICATION AMD VALIDAYION REVIEW

(96)The software verification and walidation review is an evaluation of
the adequacy of werification and validation plans or procedures and cospleted
software werification asnd wvalidstion activities. (97)The review results in an
approval of verification and validation documentation.

9.0 DISCREPANCY REPORTING AND CORRECTIVE ACTION

{98)A formal procedure of software discrepancy reporting and corrective
action shall bs established. (99)This discrepancy reporting sy shall be
integrated with the configuration g t syst to formal
processing of discrepancy resolutions,

)
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(100) Software discrepancy reporting and correctiwe action procedures shall
assure that, as a miniwmwm:

Daf s arve & ted and b anck

o Defects are assessed for criticality and impected (';;_) previous
spplications. '

o Corrxections asre reviewsd and approved before changes to the softwere
configurstion are made.

o Preventive and oorrective actions provide for asppropriste
notification of affected organizations.

10.0 MFDIA CONTROL AND SECURITY

(101)Physical medis taining the i of soft shall be physically

protected to prevent their inadwertent damsge or degradation,

11.0 ACQUIRED SOFTYORE

(102)Procedures shall ba established for controlling the trensfer of
computer software from an outside source to a user organizstion and from a
user organization to an outside recuesting organigzation. (103)Software
transfer requests of the organizstion (or purchasss) from aa outside source
shall include appropriaste oriteria to enable the software received to cowply,
as such as possible, with the requirementa of this OA Plan and the needs of

(|o|)
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the orgenization’s cowputer system. (104)Those requirements not met by the 664) .. (oK
software received shall be corpleted by the organisation in the relative phase
of the softwara life cycle that ia incorpleta or, if that is not possibla, the
reason shall bs do ted and maintained with the software and distributed to
the users.
(105)Configuration swnagement change controls shall be established for 605) m'.“ 2 oe
docvwmenting the fon of soft to be used on a computer system, and/or
petipheral hardware, other thsm that for which it wes designed. (106)
Conversion includes all modifications snd tests mde to ioput/output or the 60(,) .\ Z 0K )
source ocode or additional software written to yua the original software on the .
new system, (107)Software conversion shall ba documsated snd maintained for 6"1) . .LFOE
the specific wversion of the software and the computer system on which it {s
installed. (108)Software ion changes shall be evaluated and activities P
performed in accordance with the appropriste configuration mansgemant system 608} . H ' OK . -
alements, .
- -
12,0 OOMPUTER SOFTWARE APPLICATIONS . -" A
(109)Organizations shall establish procedures for oontrolling the (‘(ﬂ) ]]I.’I .‘ o« . »
spplication of werified and/or walidsted ocomputer softwars to techaical
calculations in support of site~characterization or design, analysis,
port nt, and operstion of repository structures, systems, and
components.
(110)Organizations shall establish procedures foxr docwmsating and ("o) or.x. 210X
reviewing software application and analyses and assuring that all results are
accarata end reproducible., {(111)Requiremeats shall be established for
identifying or otherwise marking record copies of all analyses and supporting (“‘) ]'E'__I_a J@R ..‘
documsntation. Supporting documentation includes computer output (results),
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coda input data including data bases and original sources/references of and
aspwmptions used to obtein such data, code design, user’s and/or operation
manuals, verification/validation tesc results and/or hand calculations.
(112)Technical calculations vueing softwere shall be pecformed with
syplicable computer codes and with software opersting procedurss defined éll) n.X.3 ok
sufficiently to allow indepandant repetition of the entire corputation.
(113)Controls shall be established for generating and documenting software .
used to perform technical calcmlations. (114)ALL suxiliary softwere msed (W) |1 X.4 |0k
should be included in o tation of techaical calculations performed snd
should be included in independent review ss part of the calculstion. 0,4) . .4 |04
” _‘AII spplications of computer softwers shall be independently reviewed . -
and spproved to assura thet the software selected is spplicable to the problem ("5) ]II.'-I-g oK .

being solved and that all input dats and assusptions are valid and traceable.

19 ¢
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Arpesowls
APPEIDIX I “"\ To |noTE; TWis 1s A YMP"’,
IPXUIREMANTS FOR THE IDENTIFICATION OF ITPMS Rend REQUMREMERIT And poT

AMD ACTIVITIES SUBJECT TO QUALITY ASSURANCE REQUTRPMENTS

1.0 cRmRAL

This JMppendix provides requirements for identification of stryuctures, systems
and oomponeats Iirportant to safety in the pre-closure phase and for ideatif-
ification of the barriers isportant to waste isolation in the post closure
phase which are to be listed on the “O-List"; and for identification of those
major activities conducted duxing site characterization, construction, oper-
stion orx closura that relate to natural berriers important to waste isolstion
and which are to be listed on the Ouality Activities List.

2,0 QUALITY ASSURANCE CRITERTIA FOR LICNSING

The purpose of the geologic repository program is to permanently disposa
of bigh-level nuclear te, In order to obtain a 1i for ipt snd
possassion of radioactive msterial at the geologic repository, it sust be
demonstrated that the repository system will function as required to protect
heslth and safety of the puoblic and the environment., Requirements for
licensing a repository to wmeet this goal are specified in 10 CFR Part 60.
These requirements describs the performance objectives and other technical
eritexia to assure safa op ion during te emplaceament and retrieval (if
necessary), as well a3 affective containment snd long-term isolation of waste
following permenent closure of the geologic repository. The OA Level I
recquirements of thisa QA Plan specify the QN program for these items and
related sctivities important to safety and/or waste isolation to assure that

PQ?\\C ae\e To H + N
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their ocharacterizstion, design, oonstrmotion, and operstion comply with the st-nb\ﬁ
fequirements of 10 CFR Part 60. qh <o
(122N

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

The OA Lavel I requirements of this QA Plan apply to itens and sctivities
important to safety and/or weste Isolation. As derived from 10 CFR Part 60
(60.152), this QA program is based on the 18 oritaria of 10 CFR Part 50
Appendix B. These criteria address, in ¢ 1t , the basic el ts of a
OA program, such as organiszstion, design comtrol, test comtrol, inspection,
snd da 9 t As noted 3n 10 CFR §0.132, these criteris are
supplemented as necessary to mset the specific requirements of the repository
program. In addition to the OA Level I requiremants of this QA Plan, itesws
important to safety and waste isolation are subject to the design criteria of
10 CFR 60.131(b) and 60.13% xespectively.

2.2 CRITERIA FOR MON-Q-LIST ITEMS

Cartain items that are not jimportant to safety and/ox waste fsolatiom
shall also be add d in the 14 application to desonstrate complisnce
with 10 CFR Part 60 rwquirements such as those associsted with sweting the
design criteria oontained im 10 CYR €0.131(a) for protection of worker health
sod safety. #hile these items are not subject to the OA Level I requirements
of this OA Plan, OA Level IXI requirewsats shall be spplied., Additional
guidsnce related to this subject can be found in NUPEG-1318, (Mpril, 1998),

paragrach 5.1(b).
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2.3 DATA NOT COLLECTED UNDER A 10 CFR €0 SUBPART G OA PROGRAM

All data collection, interpretstions, analyses, and other work to be used
to svpport findings related to important to safety and/or weste isolation in
the 1licensing process shall be technically and procedurally defensible.
*Existing data® shall be qualified in accordance with the requiremsnts of
AMppendix G of this QA Plan. In sddition to existing data, some materisls that
may be important to safety and/or waste isolation nyul:ocdyh-v-bun
puehoudptio:tohplmunolnlom“s ¢ G OA Progq

tation on these meterials (e.9. the technical specifications
-d m:-eo:dﬂ shall bs reviewed to determine whether they mest the technical
and QA requirements for their designated function. If not, they shall be
"qualified® for use to assure they will perform their intended function.

3.0 IDENTIFICATION OF ITEMS IMPORTANT 70 SAFETY

Items important to safety arxe those items essential to the prevention ox
mitigation of an accident that ocould reeult in a radiation dose to the whole
body, or any organ, of 0.5 rem or grester at or beyond the t houndary of
unrestricted area at any time until the cowpletion of permanent closure (10

CrR 60.2). The 0.5 rem value is, thersfore, the threshold for determining
what struct . 8Y , and v shall ba on the Q-List as items
fwy to foty. The rationale for placing a system, structurs, or

component on the QO-list is to provide added assurance, via application of
rigorous OA/QC end design requirements, that they should perform their
dasignated function.

nwe.» "\
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3.2 Probabilistic Risk Ml.ly-h (PRA) way be used to the extent pncue-bh,
to support the identification of structures, systems, and P
to safety in the license spplication. Use of this spprosch for the opontinm
phasae of tha HIN program is consistent with the approech prescribed by the EPA
standard (40 CYR Part 191) for the overall system containment following
ewpl t of te in a geologic pository. In h data are
limited, engineering judgment and conservestive bounding assumptions shall be
used, C vative ptions shall inclode non-mechanistic failuzes where
information and/or experience are not adequate to relisbly determine failure
modes and accident scenarics. Howewsz, nca-mechanistic failures need not be
considered whare failure modes and machanisms are understood snd failure rates
can be determined,

3.2 Operator actions or errors which could initiste sccidents shall be
identified in PRAs or other analyses. These shall be controlled to minimize
the probability of occurrenoce. Other activities which are subject to QA Lavel
1 requiremsnts, such as designing, inspecting, and parchasing will not be
jdentified in PRAs but shall be controlled in accordance with QA Lsvel I
requirements.

3.3 PRAS shall utjilize the following techniques:

3.3.1 System wmodeling to depict the cowbination of safety function and
system successes or failures which constitute sccident scenarics. Two
modeling techniques which say be used are event tree analysis, which
identifies the q of ta that may result in sn accident, snd fault
tree analysis, which determines bow failures in safety syst may .
Both techniques sre snalytical tools vhich organize snd characterize potential

accidents in a methodical manner,

[\ »9“4
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An  avent-tree defines a ea-p:i!mul.n set of sccident sequencas that
encompasses the effects of all realistic and physically possible potential
accidents. By definition, an initiating event is the beginning point in the
sequence. flence, & comprehennive list of accident-initiating events shall be
compiled to ensure that the event tress properly depict all important
sequences.

A fsult tree examines the warious ways in which a system designed to
perform a safety function can fail, Each safety system identified in the

event tres as involved in sn accident shall be examined to determine how:

failures of components within that sy could the failure of the
entire system.

If fajilure of a mitigating system oould contribute to an off-site dose,
individual components within the mitigsting system shall ba reviewed, using
fault tree analysis, to determine the effect of their failure ca performance
of the owverall t For le, individual P ts in the ventilstion

¥ 04S

system which may need to be analyzed include daspers, sotors, and filters.

3.3.2 Consequence analysis of accident scenarios identified in event/fault
tres analyses to determine the and kind of redionuclides which may
reach the uarestricted area snd coatribute to sn off-site dose. Consequence
analysis includes identification of a source term for radicactive rel and
evaluation of wmachanisms for movement and deposition of radicactive materials
released from the HLW facility. The energy, magnitude, and timing of
radiological releases resulting form various accidents shall bs considered in
this analysis.
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3.3.3 Malysis to assess the effect of uncertasinties in the data base and
uncertainties arising from modeling assumptions on the PRA findings. The
insights gained in the analysis sbout festures that are significaant
contributors to risk can provide qualitstive understanding into system
performance.

Mditional quidance related to the t of pre—cl idents can be
found in NUREG 1318, (April, 1988), paragraph 35.2(a).

3.4 REDUNDANCY

The use of dundant st , systems, and v ts is a metbod of
providing additional that Yy fety functions will be
pecrformed if an accident occurs and that tiw accident dose limit will not be
exceeded, 1In a redundant system, the failure of one traim of the system shall
not comprise or prevent the associsted safety function from baing pexformed.
Tor the high-level waste repository, 10 CFR 60 ([60.131(b) (5) (11)] addresses
requirements for redundsncy. The items needed to provide redundancy of items
important to safety shall also ba on the O-List.

3.5 USE OF PREVIOUSLY ESTABLISHED GUIDELINES AND STANDARDS

Many guidelines and standards have been devalopsd in the nuclear power
reactor program and other nuclear programs which sey be spplicable for the
geologic repository program. For axmwple, therw are rgequlatory quides
covering design basis earthxmakes, floods, and tomado wind velocities which
may be used in the design of the MLN facility and deweloping the O-List.
While soms of these guidelines and standards may not ba directly spplicable to
a geologic repository, they shall be considered to the extent practicsble, to
eliminate the need to develop new spprosches.




.- QA COMPLIANCE REVIEW CHECKLIST e D20
Page 228 of ____
Review
Review Results Organization's Resolution Dispo.
Sat - JUnsat -
Review Requirements per NNWSH88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej. Reason Acc {Re;.

3.6 PETRIEVAL

The option for retrieval of waste is add d as a perf objective
in 10 CfR 60.111(b). If getrieval is found to be Yy, analyses of
retrieval opsrations shall be conducted at that tism, to identify O-List items,

4.0 IDENTIFICATION OF ITFMS AND ACTIVITIES IMPORTANT TO WASTE ISOLATION

The temm “imsportant to weste {solation® refi to engl d and natural
barriers that will be relied on to weet the containment and isolation
performence cbjectivas of 10 CFR 60 Subpert E. Four of the performance
objectives for waste isolation after permensat closure are stated in 10 CFR
60.112 and €0.113 and include:

o ground water travel tims

L] waste package containment pariod

o maximum yearly release rate from the engineered barrier system

) the overall system performance objective in 10 CFR €0.112 for relsase of
radioactive materials to the accessible environment (the EPA standard in
40 C¥R Part 191).

The items snd activities important to waste isolation shall include:

o Components of the engineered barriexr system relied on to seet the
performance cbjectives.
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° Elements of the natural barrier pystem (e.g., host rock, and geochemical \*\"\)

retardation characteristics) relied on to meet the parformance chjectives.

o Activities Yy to de te that the performance cbjectives will
ba met, including ocollection of data to characterize the asite or
perforwance of enginesred barriers.

o Mctivities in the preclosure phase that could effect post-closure
performance.

The broad performance objectives for waste isolation provide some
flexibility in allecating credit smong the various cosponents of the natural
snd enginesred barrier systems to meet each cbjective. For exasple, a 300 to
1000 year lifetime for the waste packsge might be achieved by a corbination of
performence from each of the components in the waste psckage or by a single
component, such as the canlster. The allocation of perforwance awong the
various components of the natural end engi d berri ystem for esch
performance objective will provide the besis for determining which barriers
are important to waste isolation. Performance assesssents shall be conducted
on these barriers to ascertain that those relised on will seet the waste
isolation and containment parforsance objectives of 10 CFR Paxt 60. The
initial allocations of performance will provide a basis for determining vhat
site charvscterization testing will be needed. The initial allocations of
performance swong the bsrxriers is 1likely to change based on the results of
pert ts using data collected during site characterization.

It is expected that wost of the data collected during the site
characterization phase can potentially be used in the license spplication
pert ts., During the early phase of characterizstion in
particular, when little is known about the site and the isportance of data
characterizing it, data collection activities »shall be controlled in

1
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accordance with the OA Level I requirements of this QA Plan, However, thers
say be cases where it is known that data are not ded for perf:
assesssants, or will be duplicated later in accordance with OA lLevel I
requiremants of this OA Plan and thersfors would not have to be performsd in
accordance with the OA Lavel I requirewsats at this time., For exawple,
scoping or teats to ine the feasibility and appropriateness of a
data collection technique mey not need to be perf d in & with the
QA Lavel I requirements of this QA Plan.

5.0 SUBMITTAL REQUIREMENTS
$.1 LICENSE APPLICATION

A description of the (A program to be applied to items important to
safety and/or waste isolation shall be subwmitted with tha license application.
The submittal shall identify the struct . 8Y ., and v ts isportant
to safety and describe the analyses used in this identification. It should
also identify the barriers important to waste isolstion falling under the QA
program and describe the evaluations used to identify these barriers (10 CFR
60.21{c) () UN)(O)]. A Quality Activities List, as defined in Sectioca 1.0,
should aslso be provided 1listing major site characterizstion, isolation,
operation, and performance confirmation activities under the QA program.

$.2 SITE CHARACTERIZATION PLANS

The following  informmtion related to the Q-List should be subwmitted in
the Site Characterization Plan:

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

s
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° A  preliminery Q-List {dentifying wmajor structures, systems, and
components iwportant to safety, enginsered berriera isportant to waste
isolation and the methodology used to develop the list.

° A list of major site cheracterization activities (Quality Activities
List) and the QA requirements which apply to them.

a A general description of the prooess by vhich the preliminary Q-List will
be revised as the design advances.

Plans for development and hpl—ntathn of a OA program to demonstrate that
son-Q-List licensing requirements axre met should also be described in the Site
Characterization Plan.

€.0 GRADED APPLICATION OF QA MEASURES
The 10 CFR 60 Subpart G requiremsnts can be set using graded OA and

should bs applied to items and activities lsportant to safety and/or waste
isolation based on considerations such ss the following:

° The ispact of msalfunction or failure of the ites, or the impact of
erronecus data associsted with data collection activities, on safety or
waste isolation,

o The cowplexity of design or fabrication of an item, or design and
implemen~ tation of a test, or the uniqueness of an item of test,

o The special controls and surveillance ded ovar p , tests, and
equipment .,
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o Tha degree to which functional cosplisnce csn ba demonstrated by
inspection or test,

° The quality history and degree of standardization of the item or test.
Note: Additional guidance related to this subject can be found in NUREG-1318,

*TECANICAL POSITION ON ITEMS AND ACTIVITIES IN TFE AIGH-1EVEL WASTE GEOLOGIC
MEPOSTTORY PROGRAM SURJECT TO QUALITY ASSURANCE REQUIREMENTS® (APRIL, 1989).
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APPRNDIX J
10 QAP
REQUIHEMENTS FOR PRYR REVIEW NppeDir|D
1.0 General
This appendix provides the requirements regarding the spplicability of
poer reviews, the structure of peer review groups, acceptability of .
peers, and the duct and & tation of prer reviews, .
2.0 APPLICADILITY OF PEER REVIEW >
(1)A peer review shall ba used when the adequacy of information (e.q.., O|x.A oK ) <
data, interpretations, test rgesults, design sssumptions, sto.) or the -|. - "
suitability of p o and wethods essential to showing that the
repository syst ts or ds its perf Toqui ts with . <z
respect to safety gsnd waste isclation cannot otherwise be astablished . .
through testing, alternate calculations or reference to previcusly by
established standards and practices.
(2)In general, the following conditions are indicative of situations in R
which a peer review shall be considered: (2) m.r.o 1b[(

a. Critical interpretations or decisions will be mede in the face of

significant ouncertainty, including the planning for data
collection, research, or exploratory testing.
b. Decisions or interpretations having significant impact on

pact: t conclusions will be made.
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c. Nowvel or beyond the state-of-the-art testing, plans and proceduces,
or analyses are or will ba utilized.

d. Detailed technical criteria or standard industry procedutes do not
exist or are being developsd.

@. Results of tests are not reproducible or repeatable.

f. Data or interpretastions are awbiguous.

g. Data adequacy 1s o« ionsble--such as, dsta mey not have been
collected in conformance with an established QA program.

2.3 (3)A peer review shall be used when the adequecy of a critical body of
information can be established by alt , but th is disag at
within the cognizant technical ity regarding the aspplicability or
sppropriateness of the alternate means.

3.0 STRUCTURE OF PEFR REVIEW GROUP

(¢)The number of peers comprising a peer raview group shall vary cosmansurate
with the following:

A. The complexity of the work to be reviewed,

B. Its importance to astsblishing that safety or waste isolation
performance goals are wat.

C. -The nunber of technical disciplines involved.

®
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D. The degres to vhich uncertainties in the data or technical approach
exist.
E. The aextent to which differing viewpoints arw strongly beld within
the applicable technical and scientific commmity concerning the
issues undex review,
3.2 (5)The collective technical ezpertise and qualifications of peer review (5) T, 08.2.|0R
grovp members shall span the technical issues and areas involved in the work ’ .
to ba reviewsd, including any differing bodies of scientific thought. (6)The (6) m B 2l .
potential for technical or organizational partislity shall be minisized by .0
selecting peers to provide a balancad peer review grovp. (7)Technical areas .
sote oceotzral to the work to be reviewed shall receive proportionally sore (’D T LB 20K -
representation in the peer review grouvp. . )
4.0 ACCEPTABILITY OF PEERS = - "
4.1 (8)The technical qualification of the peer reviewers, in their review (3) IT.C.\ [0k : <A
areas, shall be at least equivalent to that ded for the original work und ’
review and shall be the primary oonsideration in the seslection of peer <
reviewers, (9)Each peer shall have recognized and werifisble technical (q) Im.C.0 |0«
credentials in the technical area that the peer has been selected to zeview.
4.2 (10)Mevbers of the peer review group shall be indepeadent of the original o) e.2 |
work to be reviewsd. (11)Independence in this case means that the peer was not (‘ Ir. <.
jnvolved as a participant, supervisor, technical reviewsr, or sdvisor in the
‘ (n) w.C. 2|0

work being reviewed, and to the extent practical, has sofficieat freedom from
funding considerations to assure the work 1s ispartially reviewed, (12)In some
cases (i.e. funding considerations) it may be difficult to meet the
independence criteria without reducing ﬂn technical cuality of the peer
review. (13)¥hen the independ it t ba pet, a documsated
mlonnomllbomlnddhthnp-otmm

@
®
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$.0 PEFR PEVIEW PROCESS

5.1 (14)8ince the peer zeview process may vary from case to cass, & pesr ﬁo
review plan shall be prepared prior to initisting a pesr review. (15)The pesx

ceview plan shall ducrlbetbtu.ultohm the size and spectrum of (\5)
the peer review group, and the suggested method and schedule neceesary to

produce a pesr review report.

5.2 (16)The peer review group shall evaluate and report ont

d.

L2

f.

validity of assusptions. ‘
Alternate interpretations.

Uncertainty of results and o ir i ct.

Mppropriateness and limitations of sethodology and procedures.

Adequacy of application.

Accuracy of calculations.,

Ch. Adequacy of requirements and criteria.

)

validity of conclusions.

deliberations, and sctivities of the peer review process.

{17)Documentation shall be prepared to indicate the results of seetings, (n)

.0 ¢

L
oL

L0 - ot

g e
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€.0 PEER REVIEW REPORT
6.1 (19)A report documenting the results of the peer raview shall ba prepared (®) |or.€. |
and issued under the direction of the peer review group chairperson and shall
R T S Y

a. A clear description of the work or issue that was poo: reviewed.

b. Conclusions reached by the peer review process.

e. Individual statemants by peex revi > zeflecting
dissenting views or additional comwants, as qp:vpthto.

d. Listing of the pears snd the technical qualification and evidence
of independence for esch peer, including pot-nth.l technical and/or
organizational partiality,

Wote: MAdditional guidanoce ralated to this subject can be found in WUREG-1297,
"PEER REVIEN FOR RIGA LEVEL NUCLEAR WASTE REPOSTTORIES™ (FEBRUARY,
1908) .
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e
WO A 1K
\\
APPRIOIX X “I:‘ WoTES SC P sl ?\ql\s
pre noT nclusive W
FORMAT AND OONCTENT REQUIREMENTS FOR SCP STODY PLAN “‘\—k\ AC'\'““T\€50
1.0 Purpose and Ob ives of Studies:
1.1 (1)Describe the information thet will be cbtained in the study. (l) N N
Briefly discuss how this informetion will be used; and A
1.2 (2)Provide the rationale and justification for the information to be (2) Sie &9 :
obtained by the study. (3)It can be justified by: 1) a perforwmence goal and a -\
confidence level in that goal (developed via the performance allocation ) -
process and results that will be described alsevhers in the 5CP); 2) a design ¢ 5“;‘; A3 z
goal and a confidence level in that goal (design goals beyond those related to - .
pexformance issues); 3) digzect Federal, State, and other regulatory (4) SANE A - ¢
requirements for specific studies. (4)"here relevant performa or desig <y ; v
goals actually spply st a higher level than the study (e.g., where the quh . »
apply to a group of studies), describe the relationship between this study and . ;"
that higher level goal. -
2.0 Rational for Selected St
2.1 (S)Provide the rationale and justification for the selected tests and (5) shme AS
analyses (including standard tests). (6)Indicste the slternstive test and =\
analytical methods from which they were selected, including options for type (‘) o AmE A
of test, inastrumentation, data collection and recording, and alternstive »y
analytical spproaches. (7)Describe the advantsges snd limitstions of the (7) Aee AY
various options; and S :\
Kl
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a)
b)

c)

d)

o)
4]

2.2 (B)Provide the rationale for the selectsd mwber, location, durstion, snd
timing of tests with consideration to various sources of uncertainty (e.g.,
test method, interference with other tests, and estimated perameter
warisbility). (9)This rationale should also identify ressonshble alternstives;
sowarize reasons for not selecting theee alternatives, and reference if
available, reports vhich evaluate alternatives considered.

2.3 (10)Describe the constraints that exist for the study, and ewplain how
these constraints affect selection of test methods and analytical spprosches.
(11)Factors to bs considered include:

Potential impacts on the site from testing;

thether the study needs to simalate repository conditions;

Required accurscy and precision of p ters to be d with
test instrumentation;

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

Capability of analytical methods to support the study;
Tima required versus tims awvailable to complete the study;

The scale of tha phenomsna, especially the limitations of the
equipment relative to the scale of the ph to be od
and the aspplicability of studies ducted i{n the lah Yy to

the scale of the phenomena in the field;

(®
o)
®
®
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h) Interralationships of tests inwolving aignificant intecxference
with other tests and how plans have been designed or seq d to
address such interference; and
1) Interzelationships involving aignificant interference among teets
and EST design and construotion, as appropriata (refer to Section
8.4 of the SCP or its refervences for specific ESF design iaforma-
tion)/
3.0 Description of Tests and Analyses:
3.1 (12)8ince studies are comprised of tests and snalyses, provids for each é’) Q,A T -
typs of tast: N’Q =

b)

Dascribea the general aspproach that will be used in the test.
Describe key paramters that will be measured in the test and the
experimental conditions under which the test will be conducted,
Indicate the nurber of tests and their locations (e.g., spatial
location relative to the site, ESP elaments, repoeitory layout,
stratigraphic wnits, depth, and test location):

Susmarize the test thods. Ref any standard p dures
(e.g., ASTM, API) to be used. If any of the procedures to be used
ars not standard, or if a standard procedure will be modified,
swwwarize ths steps of the test, how it will be mdified, and
referenca the technical procedures that will be followsd during
the test. If procedures arw not yet available, indicate when they
will be availsble. Indicate the level of quality assurance snd
provide a rationale for any tests which ate not judged to be OA
level 1. Rafarence the applicable specific OA requiremsnts that
will ba aspplied to the test;
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f)

9

i)

3.2 (13)For esch type of analysis: 633 q}, <o

Specify the tolersnce, accuracy, and precision required in the
test, where asppropriate;

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

List the mmemuumehmumm’q’
such equipment that is special;

Describe techniques to be used for data reduction and analysis of
the results;

Discuss the representativeness of the including why the test
results are considersd rep tive of future oonditiocns or the
spatial variability of existing conditions. Also indicate limit-

ations and uncertainties that will spply to the use of the results;

Provide jillustrations such a» maps, cross sections, and faclility
design drawings to show the locations of tests and schewmatic
layouts of tests, and

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

(1SN

State the purpose of the asnalysis, indicating the testing or
design activity being svpported. Indicste what conditions or
environments will be evaluated and any sensitivity or uncertainty
analyses that will be performed., Discuss the relationship of the
analysis to the set psrformance goals and confidence levels;
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b) Describe the methods of analysis incloding any analytical
expressions snd numsrical models that will be employed;

G) Reference the technical proced: d t thet will be followed
ducing the analysis. If procedures are not yet avallable,
indicate when they will be available. Indicate the level of
quality assurance that will be applied to the analysis and provide
a rationale for any analyses that are not judged to be QA levael 1.
Reference the applicable QA requiremsnts.

d) Identify the data input requirements of the analysis;

«) D ibe the expected output and accuracy of this analysis; and

£} ODescriba the representativeness of ths asnalytical spproach (e.9.,
with respact to spatial wvariabjlity of existing conditione and
future conditions) snd indicate limitations and uncertainties that
will spply to tbe results.

4.0 Application of Results:

4.1 (14)Briefly discuss wherw the results from the study will be used for
the support of other studies (parformence assessment, design, and charact-~
erization studies)

4.2 (15)For performance assessment Uses, refer to specific performance
sspessment snalyses (described in Section 8.3.5 of the SCP) that will use the
inf tion produced from the studies described sbove, and refer to any use of
the results for model validation;

vjaro
B

Some N
3 \4
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4.3 {16)For design uses, refer to , ot iacrite, vhers the information ('L) ”IA To
from the study described above will be uzad in construntion equipment design Hetnd
and development, and engineering systewm :desiin and develogment (e.g., waste
package, repository engineered barriers, and ~h““s aud borshole seals): and
4.4 {17)For characterization uses, i far to, or descrile, where the (\1) S AS
inforwation from the study described above will be used in planning other =l
charactecization activities. '
Schadule and Milestones: * .
$.1  (18)Provide the durations of and laterzalationships among the Ga) Same As ;
principal activities associated with duct ing the study {(e.9., preparation p"a -~
of test procedutes, test set-ups, testing Jata analyses, preparation of -
rveports), and indicate the key milestones innluding dacision points assocliated i .
with the study sctivities; ’ 4. "
) [Semme M
8.2 {(19)Describe the timing of this study relative to other studies and "\ . o
other program activities that will affoct, or will be affacted by, the .
schadule for cospletion of the subject study: anl -
8.3 (20)Dates for activities or milertones including durations and h,
intet-relationsbips, for the study plans will be provided. These should éo) Same
reof the mester schedules provided in Sextin 8.5 of the SCP. il
1
‘\
P



