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FENIX & SCISSON OF NEVADA

- JNTRODUCT ION
QUALITY ASSURANCE PROGRAM PLAN

STATEMENT OF POLICY AND AUTHORITY

It is the policy of Fenix & Scisson of Nevada, (FSN) (formerly known as Fenix
& Scisson, Inc., (F&S) Las Vegas Branch) to establish and maintain a
documented Quality Assurance Program. The purpose of the FSN Quality
Assurance Program is to provide confidence that FSN will continually achieve
satisfactory quality of performance in all areas of its operational
activities through the application of effective management systems that
assure conformance to programmatic objectives.

This Quality Assurance Program Plan (QAPP-002, Revision 6 and Change Notices
A and B), describes the Fenix & Scisson of Nevada, Quality Assurance
Program for the DOE Yucca Mountain Project (YMP). This plan is a revision to
the FSN Quality Assurance Program Plan, QAPP-002, Rev. 5. The program is
based upon and satisfies the applicable requirements of the Yucca Mountain
Project Quality Assurance Plan, NNWSI/88-9, Rev. 2.

The Quality Assurance Program includes controls to verify conformance of all
elements of the program including personnel, organization, work assignments,
procedures, calibration requirements, documentation, nonconformances, and
corrective action. Where project management plans are required, this Qual-
ity Assurance Program Plan shall be incorporated.

A1l FSN personnel involved in the performance of quality-related functions

. shall comply with the policies and requirements of this Quality Assurance
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Program Plan and procedures that implement the Quality Assurance Program.
Each member of FSN Management is responsible to assure that all quality-
related work performed under their cognizance is . in compliance with the
requirements of this Quality Assurance Program Plan.

Quality Assurance personnel have the responsibility to recognize and reveal
problems pertaining to the quality of FSN programs, projects and activities;
to initiate, recommend, or provide solutions to such problems; and to verify
implementation of corrective action.
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The Manager of Quality Assurance is responsible for the establishment,
implementation and verification of the Quality Assurance Program to assure
compliance with the policies and requirements set forth herein. The Manager
of Quality Assurance is responsible for keeping management informed as to the
status of the FSN Quality Progra

Approved by:

wate: _7/1/89

Managér of Rffal1

Approved by: Date: ;é éz ‘
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FENIX & SCISSON, INC.
LAS VEGAS BRANCH
QUALITY ASSURANCE PROGRAM PLAN

SECTION 1

A DESCRIPTION OF THE
FENIX & SCISSON QUALITY ASSURANCE PROGRAM PLAN
FOR THE YUCCA MOUNTAIN PROJECT

QAPP-002, REV. 6



QAPP-002, REV. 6
CHANGE NOTICE B

FENIX & SCISSON OF NEVADA
QUALITY ASSURANCE PROGRAM PLAN
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ORGANIZAT [ON

Fenix & Scisson, Inc. (F&S) is the AE for the Exploratory Shaft
Facility (ESF) for the Yucca Mountain Project. Responsibilities
include field surveillance and inspection of drilling, mining, and
sub-surface facilities construction. F&S is responsible for the
establishment and execution of a Quality Assurance Program Plan
(QAPP). F&S may delegate to others, such as contractors, agents or
consultants, the work of establishing and executing the Quality
Assurance (QA) program or any part thereof, but will retain the
responsibility therefore. The delegation of the execution of the
QAPP requirements will be documented. The organizational struc-
ture, lines of communication, authority and duties of persons and
organizations affecting quality is clearly established in this doc-
ument. These activities affecting quality include both the per-
forming functions of attaining quality objectives and the QA
functions. While the line organization is responsible for per-
forming. these activities properly, the QA organization will verify
the proper performance of work through implementation of appropri-
ate controls. The organizational structure is defined in Figure 1,
shown in Section II. The responsibilities of all organizational
elements depicted on organization charts relative to the Quality
Program shall be described. The responsibilities and authority of
key personnel follow.

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

The Yucca Mountain Project Manager/Technical Project Officer TPO
is responsible to the YMPO Director to ensure that the Project
activities for which F&S is responsible, Title I, II and IlI, are
performed to this QAPP and implementing procedures that are
consistent with NNWSI/88-9. This includes the drilling and
subsurface design, cost estimation and inspection of the ESF.
Responsibilities also include field surveillance and inspection of
drilling, mining, and subsurface facilities construction.

n has the responsibility
for the development of the subsurface design of the ESF. This
includes technical studies, Title I and Title II design, excluding
cost estimation. This activity will result in a design package
complete enough for an NTS Support Contractor and subcontractor to
perform procurement and construct the underground facility.

Th vada i ration Assistant Manager has
the overall responsibility for Nevada Test Site activities

including Technical Support, Geology/Hydrology, Drilling and Mining
Support to the Yucca Mountain Project.

The Drilling Manager bas the responsibility for providing field

personmel mecessary to support the Yucca Mountain Project drilling
activities.

1-1
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r has the responsibility for providiug engineering
and field personnel necessary to support Yucca Mountain Project
mining and testing activities. ‘

Ihe Manager of Ceology/Hydrology has the responsibility to provide
Geology/Hydrology personnel as requested by the Yucca Mountain
Project Manager and approved by DOE/YMPO to support investigations
conducted by the U. S. Geological Survey (USGS). F&S
Geology/Hydrology personnel perform support activities as directed
by the USGS in accordance with their approved Quality Assurance and
Implementing Procedures. Details of the F&S interface with USGS
are described in the YMP Geology/Hydrology Organization Interface
Procedure.

The M r of Technical Support 1s responsible for providing all

support to Yucca Mountain Project activities for records management
and surveillance of geophysical logging and may provide a portion
of the support for estimating, subcontract administration, reports,
word processing, and other related technical services.

> Manager of Administration is responsible for providing support

to Yucca Mountain Project activities for accounting and budgets,
payroll, personnel relations, recruiting, trainimg, procurement,
and data processing systems.

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

The Manager of Quality Assurance reperts to the Vice President and
General Manager and has been delegated the authority and execution
responsibility for establishing, maiataining, directing and manag-
ing the F&S Quality Assurance Program and for assuring that the
Quality Assurance Program is effectively executed within F&S, be-
tween £8S and DOE/YMPO, Participatimg Organizatioms, NTS Support
Contractors, and F&S suppliers. Full-time Quality Assurance Rep-
resentatives, under the direction of the Manager of QA, have re-
sponsibility for performing QA functions.

The QA functions are those of assuring that an appropriate QA Pro-
gram is established and executed effectively and of verifying, such
as by checking, auditing, surveillance and inspection, that activ-
ities that affect the quality functions have been performed
correctly. Additionally, the Manager of QA may utilize Technical
Specialists and Management Representatfves to assist in auditing.
Personnel performing QA functions have sufficient authority,

.access to work areas, and organizational freedom to fdentify

quality problems; to initiate, recommend or provide solutions
through designated channels; to verify implementatiion of sslutions;
&nd to assure that further processing. delivery, installation, or
use is controlled until proper disposition of z nonconformance,
deficiency, or unsatisfactory condition has occurred. This in-
cludes the ability to stop (or cause to be stopped) unsatisfactory
work through established channels. Such persons have direct access
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to responsible mamagement at a level where appropriate action can
be effected and report to a management level at which this required
authority and organizational freedom are provided, including suffi-
cient independence from cost and schedule.

The Manager of Quality Assurance is responsible for directing and
managing the overall F&S QA Program and has an appropriate organi-
zational position, responsibilities, and authority to exercise
proper centrol over the QA program. The Manager of Quality Assur-
ance has appropriate management and QA knowledge and experience,
and is at the same or higher organizational level as the highest
Tine manager responsible for performing activities affecting
quality and sufficiently independent from cost and schedule. The
Manager of QA has responsibility for approval of QAPPs, changes
thereto, and interpretations thereof, and implementing procedures
and all changes thereto. The Manager of QA has effective communi-
cation channels with other senior management positions. The
Manager of QA has the responsibility and authority to verify the
adequacy and effectiveness of QA plans, requirements, and QA
program implementation by F&S and its subordinate organizations.
The Manager of QA, who retains overall authority and responsibility
for the QA Programs, and personnel considered to be "full-time
dedicated”, is not assigned duties that would prevent full
attention to Yucca Mountain Project QA responsibilities or that
would comflict with the reporting and resolution of QA issues and
problems related to the Yucca Mountain Project.

Should a dispute involving quality arising from a difference of
opinion between QA personnel and others occur, this will be brought
to the attention of the Manager of QA and the manager of the other
organization. Should this not achieve a resolution, the matter
shall be referred to F&S Vice President and General Manager for
resolution. If the dispute can not be resolved within F&S, the
dispute will be elevated to the YMPO Project Quality Manager (PQM).

This Quality Assurance Program Plan applies to all items and
activities of all organizations affecting quality. The organiza-

. tion structures and responsibilities are clearly established in

this plan and implementing procedures so that the results described
below are obtained.

Quality is achieved a’nd.naintained by those who have been assigned
responsibility for performing work.

Quality achievement is verified by persons or organizations not
directly responsible for performing the work. Verification of
conformance to established requirements (acceptance) is accomplish-
ed by the QA organization unless specifically exempted in this
Quality Assurance Program Plan.

If more than one organization is involved in the execution of

activities affecting Quality, then the resporsibility and authority
of each organization will be established tiearly and documented.

1-3
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The external interfaces between organizations and the internal
interfaces between organizational units and changes thereto are
documented. A1l interface responsibilities will be defined and
documented. The interfaces between F&S, and the other NTS Support
Contractors, YMPO, and the Participating Organizations are briefly
described below. Specific interfaces are described in Administra-
tive Procedures and Implementing Procedures.

Holmes & Narver (H&N) - F&S has a design interface with H&N on
the ESF, F&S may use H3N for material testing and mondestruc-
tive testing services.

] - F&S is
responsible for inspection and surveillance of drilling, min-
ing, and construction performed by REECo and its subcontrac-
tors. F&S may purchase equipment through REECo and utilizes
their calibration facility for the calibration of measuring and
test equipment.

wrence Liv re National ator NL) - F&S receives
direction through YMPO to support LLNL in site investigations.

Alamos National r - F&S receives direction
through YMPO to support LANL in site investigations.

ndia National Laboratori - F&S receives direction
through YMPO to support SNL in site investigations.

ienc licati n rn rporation MSS is
the integrating contractor for YMPO and provides broad tech-
nical, operational, and managerial support for Yucca Mountain
Project activities. F&S interfaces with SAIC are through YMPO
as described in Section 1.4.1.8.

i - F&S receives direction
through YMPO to support USES in site investigations. Addition-
ally, F&S provides USGS with Geology/Hydrology personnel as
described in Section 1.1.7.

ain Project Offi - YMPO manages and pro-

vides technical direction of the activities of F&S through the

. issuance of technical and programmatic guidance and QA program-

matic guidance. F&S 1is responsible to YMPO for technical

activities assigned in the Yucca Mountain Project Work

Breakdown Structure Dictionary (WBS), and project-specific
technical plans.

From an overall Yucca Mountain Project standpoint, the above
interfaces are exchanges of technical vequirements of work to be
performed and liaison unti} completian of work. The Yucca Mountain
Project Administrative Procedures (APs) provide the implementing
interface controls wutilized by F&S while its implementing
procedures describe the methods of condwcting inter-organizational
interfaces.
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1.5 Allegations of inadequate quality shall be résolved in accordance

with the requirements of YMP Administrative Procedure AP-5.8Q,
Resolution and Reporting of Quality Concerns.

1-5
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QUALITY ASSURANCE PROGRAM

xte h 13 ran ram

FSN has developed a Quality Assurance Program Plan which provides
the description of the FSN QA program and commits to the applicable
Yucca Mountain Project QA requirements given in NNWSI/88-9. This
Quality Assurance Program Plan (QAPP) includes consideration of the
activities affecting quality and generated by the Quality Assurance
Divisior with assistance from the technical staff. The QAPP
provides instruction to implement and apply the QA requirements to
the technical activities of the YMP. It is planned, {mplemented,
and maintained in accordance with NNWSI/88-9 and is consistent with
and addresses all of the applicable requirements of this Yucca
Mountain Project QA Plan.

Management above or outside of the QA organization regularly
receives information as to the scope, status, adequacy, compliance,
etc. of the QA Program by means of audits, surveillances, weekly
reports and quarterly reports. Management shall perform readiness
reviews, as deemed appropriate. Readiness reviews shall apply to
major scheduled/planned activities which could affect quality.
Readiness reviews shall be wused in verifying that specified
prerequisites and programmatic requirements have been identified
prior to starting a major activity.

The hierarchy of criteria applicable to FSN are in Figure 2, see
Section IlI. Where deviations between the requirements of these
documents exist, the requirements of NNWSI/88-9 shall prevail.

The QA criteria and specific requirements associated with these
criteria have been adapted to the Yucca Mountain Project activities
through NNWSI/88-9 and are addressed in QAPP-002. When a specific
criteria is not applicable to FSN activities, it will be noted in
the QAPP and recorded on the checklist required in Paragraph 2.1.2
below with justification.

The FSN Quality Assurance Program consists of QAPP-002 plus
appropriate implementing procedures required to provide and
implement control over activities affecting quality. - FSN  has
three types of implementing procedures as follows:

a. Project Procedures controlled by the Project Manager which
apply to Project personnel, and in specific instances to QA
personnel (for example, Quality Assurance Records, Personnel
Qualification Evaluations, Training, etc.)

b. Design Control Procedures controlled by the Project Manager
- which apply to FSN design personnel and other personnel
involved in the design process including QA personnel.
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c. Quality Assurance Procedures controlled by the QA Manager which
apply primarily to QA Personnel but also apply to other
personnel performing work on the project.

The control is consistent with the importance of the activity.
These procedures are developed by qualified personnel and reviewed
and approved by Quality Assurance prior to implementation to assure
they meet all the requirements of QAPP-002.

The QAPP is submitted to YMPO for review prior to implementation
and includes a checklist based on NNWSI/88-9 which identifies how

-and where each of 1ts requirements are addressed. YMPO comments

will be resolved and YMPO approval will be obtained. Editorial
changes to the QAPP and those which have no effect on the Quality
Program will be issued without YMPO approval.  These will be in
the form of Change Notices in lieu of Revisions. Change Notices
will be incorporated in the subsequent Revisions.

FSN Management will monitor QAPP-002 through internal audits to
assess the adequacy of the program and assure its effective
implementation. '

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

FSN does not have responsibility for the development of "Q" Lists.

FSN uses the Yucca Mountain Project approach to QA that recognizes
the differences between i{tems and activities that affect
radiological health and safety and waste isolation, and those that
do not. The approach is designed to ensure that each item and
activity is assigned a QA Level that #s consistent with {ts
potential impact or importance, or both, in terms of radiological
health and safety, waste isolation, non-radiological health and
safety, the U. S. Nuclear Regulatory Commission (NRC) 1licensing
requirements, the operability and maintainability of the
repository, cost, and schedules. The Participating Organizations
or YMPO will identify the appropriate upper-tier QA Level, or a
Tower-tier QA Level will be assigned by FSN in accordance with YMP
Administrative Procedures for all items and activities that affect
quality associated with site characterization, facility and
equipment construction, and facility operations. Once assigned,
the QA Level for a particular item or activity will be applied by
FSN.
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QAPP-002 which complies with the requirements of NNWS1/88-9 has
been established by FSN consistent with the schedule for
accomplishing the activities. QAPP-002 assures that procedures
required to implement the requirement of NNWSI/88-9 are properly
documented, controlled, and are mandated by the General Manager in
the policy statement. QAPP-002 will be applied throughout the 1ife
of the Yucca Mountain Project in accordance with established
policies, procedures and instructions. QAPP-002 applies to all
items and activities identified as QA Level I and II affecting
quality, It also identifies the major organizations participating
in the project and designated functions of these or- ganizations.
QAPP-002 provides control over activities that affect the quality
of the identified structures, systems, and components to an extent
consistent with their importance. The activities that affect
quality shall be accomplished under suitably controlled conditions.
Controlled conditions include the use of appropriate equipment,
suitable environmental conditions for accomplishing the activity,
and assurance that all prerequisites for the given activity have
been satisfied. The program takes into account the need for
special controls, processes, test equipment, tools, and skills to
attain the required quality, and the need for verification of
quality by inspection, test, peer review, or a combination of
these. The program provides for indoctrination and, as necessary,
training of personnel performing activities that affect quality to
assure that suitable proficiency is achieved and maintained.

The YMPO will regularly assess the status and adequacy of the FSN
QA Program by overview, surveillance and audit activities.

ion of 6r ual

SCOPE
EXTENT OF APPLICATION

The requirements of this section are applicable (as defined
herein) to all items and activities that affect quality during
geologic repository site characterization, facility and
equipment design, procurement and construction, facility
operation, performance confirmation, permanent closure,
decommissioning, and dismantling of surface facilities. The
preparation of administrative and management planning documents
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 are required for
licensing. In addition, procurement of administrative items
(i.e., office supplies) do not require QA Level assignments.
The YMPO shall deveiop a Project admimistrative procedure for
the application of graded QA. The procedure shall be in
- consonance with the QA requirements specified herein. It may
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be necessary to exempt certain YMP items and activities from QA
Level assignment. Requests for exemptions shall be docusented
and shall contain sufficient Justification to support the
exemption request. Such exemptions shall be approved by the
YMPO PQM. .

PURPOSE OF A GRADED QA PROGRAM

The purpose of a graded QA program is to select the QA
requirements and measures to be appiied to items and activities
in the Repository Program consistent with their importance to
safety, waste isolation, and the achievement of U.S. Department
of Energy (DOE) mission objectives. This will be accompl ished
by deliberate quality planning and selective application of QA
requirements on the item or activity to be performed, with
varying degrees of QA applied, depending on item function,
complexity, consequence of failure, reliability, replicability
of results, and economic considerations. The FSN QA
organization is involved in portions of the high-level waste
repository program that affect safety and waste isolation. The
extent of QA controls is determined by the FSN QA Staff in
combination with the 1line staff in accordance with YMP
Administrative Procedures.

DETERMINATION OF THE DEGREE TO WHICH APPLICATION IS NECESSARY

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

FLEXIBILITY OF QA REQUIREMENT SELECTION -

The graded approach set forth here provides flexibility in the
selection of the quality assurance requirements to be applied
to an item or activity as it relates to radiological safety or
waste 1isolation that fs commensurate with the relative
importance of the role or function assigned to the item or
activity.
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2.2.2 Requirements

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

2.2.2.1

2.2.2.2

2.2.2.2.1

SELECTION OF QUALITY ASSURANCE LEVEL AND QA REQUIREMENTS

FSN is not responsible for the selection of upper-tier Quality
Assurance Levels. If FSN subdivides upper-tier QA Levels to
Tower-tier QA Levels, this will be accomplished tn accordance
with YMP Administrative Procedures. The appropriate Quality
Assurance Level for any item or activity shall be determined by
the application of decision criteria as provided by the YMP
Administrative Procedures. The basis for the selection of the
Quality Assurance Level and assigned QA requirements shall be
documented.  The assigned Quality Assurance Levels and QA
requirements must be submitted to the YMPO for review,
resolution of comments, and approval prior to implementation or
use. This review and approval shall be performed by the YMPO
PQM and appropriate YMPO Branch Chiefs.

SELECTION OF SPECIFIC QA LEVELS

This approach incorporates three Quality Assurance Levels (QA
Level) of which one will be assigned to each technical task
that affects the quality of the Yucca Mountain Project. The
definition, application, and assignment to each of the three QA
Levels are described in the following discussion.

QA Llevel I - are those radiological health and safety related
items and activities that are important to either safety or
waste isolation and that are associated with the ability of a
geologic nuclear waste repository to function in a manner that
prevents or mitigates the consequences of a process or event
that could cause undue risk to the radiological health and
safety of the public. Items and activities important to safety
are those engineered structures, systems, components, and
related activities essential to the prevention or mitigation of
an accident that could result in a radiation dose either to the
whole body or to any organ of 0.5 rea or greater either at or
beyond the nearest boundary of the unrestricted area at any
time until the completion of the permanent closure of the re-
pository. Items and activities important to waste isolation
are those barriers and related activities which must meet the
criteria that address post-closure performance of the engineer-
ed and natural barriers to inhibit the release of radionu-
clides. The criteria for items or activities important to
safety and waste isolatfon are found in 10 CFR 60, and 40 CFR
191.
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QA Level II - are those activities and items related to the
systems, structures, and components which require a level of
quality assurance sufficient to provide for reliability, main-
tatnability, public and repository worker nonradiological
health and safety, repository worker radiological health and
safety and other operational factors that would have an impact
on DOt and YMPO concerns, and the environment.

QA Level III - are those activities and items not classified as
QA Levels ] and 1I.

Application of Levels

FSN will apply upper-tier QA Levels as assigned by the
Participating Organization. If it is necessary to subdivide a
QA Level , lower-tier QA Levels will be assigned in accordance
with YMP Administrative Procedures consistent with the
requirements that follow.

QA Level 1

QA Level I is the most stringent level of quality assurance.
It is to be applied to those items and activities that may
affect the ability of the repository to meet the preclosure and
postclosure performance objectives specified by the NRC and the
U.S. Environmental Protection Agency (EPA) for protecting
public health and safety from radiological hazards. QA Level |
activities which are on the Q-List will provide the primary
data input to the basis for the NRC to authorize construction
and to issue a license for the DOE to receive and possess
source, special nuclear, and byproduct material (waste) at the
geologic reposftory. QA Level I control and documentation must
be applied to activities, including site characterization,
scientific 1investigation, facility -and equipment design,
procurement, and construction, facility operation, performance
confirmation, permanent closure, and decontamination and
dismantling of surface facilities when they are specifically
concerned with the protection of the public’s health and safety
with respect to a radiological hazard.

To keep radionuclides out of man’s environment, a high level
radioactive waste repository will utilize engineered systems,
structures, and components to contain the waste and ensure the
short-term safety. The repository also will utilize the
natural barriers to afford long-term fisolation. Within this
context, QA Level I must be applied for near-term safety as
well as long term isolation as per the following:
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0 Where items and activities could affect the preclosure
radiological health and safety of the general public.
Specifically, this means ftems and activities that could
cause, or result in, an accident that could result in a

- radiation dose, either to the whole body or to any organ,
of 0.5 rem or greater, either at or beyond the nearest
boundary of the unrestricted area, at any time until the
permanent closure of the repository.

o Where items and activities will provide primary data which
will be relied on for performance assessment of the
repository system. These data are the field and laboratory
data and subsequent analyses that provide the basis for
determining and demonstrating that the natural and the
engineered systems of the repository are capable of meeting
the performance objectives for waste containment and
isolation. This includes all experiments and research
which have a significant impact to site-characterization or
are an essential part of the data base that directly
support the final design of the repository and waste
package performance.

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

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

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

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

QA LEVEL II

QA Level II is the second highest level of quality assurance.
QA Level II controls and documentation shall be applied to the

‘Yucca Mountain Project activities, and f{tems that are

specifically concerned with nonradioiogical operation of the
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exploratory shaft facilities and repository, and the
radiological safety of the repository worker. The high-leve)
waste (HLW) repository will utilize engineered systems,
structures, and components which must be designed, constructed,
fabricated, tested, and operated to meet the performance
objectives during the operational phase and to minimize the
nonradiological hazard to the public and repository worker and
the radiological hazard to the repository worker.
Additionally, activities that have a major impact on project
costs or schedules that could delay the achievement of
DOE/Office of Civilian Radioactive Waste Management (OCRWM)
milestones must be appropriately controlled.

Therefore, Quality Assurance Level IT must be applied to
activities and items as follows:

0 Where ijtems and activities that dre essential to the
design, construction, and operation of the repository or of
the exploratory shaft facility, and could have a major
impact on the non-radiological health and safety of the
public and repository worker.

0 MWhere items and activities which having failed or which are
performed inadequately would cause repository workers to be
exposed to radiation or radioactive contamination levels in
excess of the 1imits expressed in 10CFR20.

0 Where ftems and activities could affect the retrievability
of waste up to the time of repository closure.

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

o The Design phase that tnvolves the comparative technical
analysis of alternatives methods/equipment to determine
which alternative/methods equipment is preferred, shall be
assigned a QA Level of II prior to execution. Where a
particular item can be identified and defined during this
phase, a separate QA Level assignment may be made for that
item. Once the QA Level for such an ites s identified and
approved, design procurement and construction activities
shall be governed by the QA Level assigned to the ftem.

0 Where items and activities that, having failed, could
result in a major cost overrus.

0 Where items and activiiies that, if failed, could result in
a major schedule slippage.
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Quality Assurance Level Il activities may have as much
importance as Quality Assurance Level I activities; however,
except when used to support a Quality Assurance Level |
activity as indicated in the following, they do not provide
primary information in the licensing efforts. In most cases,
activities controlled in accordance with a Quality Assurance
Level Il program cannot be used subsequently to directly
support Quality Assurance Level I activities unless it can be
substantiated that quality assurance requirements equivalent to
those which would have been applied to a Quality Assurance
Level I activity were {mplemented or that a technical
Justification process 1s applied in accordance with YMP AP 5.9Q
"Acceptance of Data and Data Interpretations Not Developed Un-
der the YMP Project QA Program.®

QA LEVEL III

QA Level III is the least stringent Level of Quality Assurance.
Level III Quality Assurance items and activities are such that
they have no major function in the characterization of the site
and design of the repository, but they require good practices

for the intended use. Design phases which are purely
preliminary and are conducted to define the range of
dlternatives/methods/equipment which are felt to be worthy of
more detailed study shall be assigned a QA Llevel of III prior
to execution. Those activities controlled in accordance with a
Quality Assurance Level III program cannot subsequently be used
to directly support Quality Assurance Level I activities.

In some cases, data interpretations generated as a result of
activities controlled in accordance with QA Level II or 111
programs, or activities performed prior to the complete
implementation of the Yucca Mountain Project Quality Assurance
Plan may be used in the licensing process as background or
corroborative information.

The requirements contained in this document apply to Quality
Assurance Levels I and II ftems and activities unless otherwise
noted herein. The requirements imposed for QA Level III 1tems
and activities are those managerial, administrative,
scientific, engineering, cosmercfal, and laboratory practices
that are commonly used by FSN. :

2.3 0A Activities

2.3.1

jew

FSN shall perform overview of the QA activities of all organiza-
tions {including subcontractors doing supportive work) under their
purview. This excludes other project participants (see Para.
7.5.2.1). Overview is to include the following as appropriate:
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o The review and approval of QAPPs.

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

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

Review and Approval of QA Programs

Procedures are to be established by FSN for the review of QA
program documentation of those organizations under their purview
for adequacy, completeness and relevance. The procedures shall
fdentify the types of documents to be submitted for review and
approval, assign responsibility for review, and -{identify the
methods for documenting review and approval action. Reviews of QA
program documentation shall be recorded on checklists or other
forms that specify the criteria for acceptability and indicate
conformance or nonconformance.

nagemen

Frequen f Management Assessmen Management assessments will be
conducted at least annually for determining (1) the effectiveness
of the system and management controls that are established to a-
chieve and assure quality, and (2) the adequacy of resources and
personnel provided to the QA Program. Management is to verify
that the QA Program is being effectively implemented and that
personnel are trained to the QA requirements of the program.

Management assessments are
performed by FSN in accordance with procedures for planning, organ-
izing, performing, and documenting the management assessment con-
ducted, including the analysis and reporting of the results and
tracking of recommendations. Copies of management assessments are
to be provided to the Project Manager, YMPO and the YMPO PQM. Man-
agement above or outside the QA Organization shall be responsible
for the Management Assessment activity. i

FSN has established requirements for
the selection, indoctrination, and training of personnel performing
or verifying activities that affect quality. The requirements
establish position descriptions that set forth minimum personne}
qualifications and provide for appropriste indectripation or train-
ing or both, prior to {nitiation of activities that affect quality.
In additfon to the following requirements for indoctrination and
training, personrel performing activities that specifically re-
quire certification by applicable codes and standards (e.g., lead
auditors, inspectors, testers, etc), are certified in accordance
with the detailed requirements specified in Appendix C, D or F, as
applicable.
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i ripti Minimum education and experience re-
quirements are established and documented in position descrip-
tions for each position involved in the performance of activi-
ties that affect quality.

rsonn 1if n_Eval Personnel selected will
have education and experience commensurate with the ainimum
requirements specified in the position description. Relevant
education and experience will be verified. This verification
will be documented. The initial capabilities of an individual
will be based upon an evaluation of their education, experi-
ence, and training and compared to those established for the
position. Evaluations will be documented by ®anagers or super-
visors responsible for the activities to be performed.

Indoctrination Prior to assigning personnel to perfora ac-
tivities affecting quality, they will be indoctrinated as to

the purpose, scope, methods of implementation, and applicabili-
ty of the following documents (including changes thereto), as a
minimum, as they relate to the work to be accomplished.

Indoctrination may be accomplished by the use of a mandatory
reading 1ist, by group classroom presentations, by video pres-
entation, or other instructional methods.

o FSN QAPP

o Implementing Procedures and Work Instructions (applicable
to the individual’s responsibilities)

o Reguhtions_
0 Project Level Documents

Iraining Prior to assigning personnel to perfors quality af-
fecting activities training 1f needed, wifl' be conducted to
gain the required proficiency. The training (in-depth instruc-
tiona will include the principles, techniques, and requirements
of the activity. Such in-depth instructions may be internal or
external class room sessions, classroom sessions supplemented
by hands-on workshops, on-the-job training, other instructional
methods, or combinations thereof.

ficien val After the initial personnel qualifica-
tion evaluation, the job proficiency of personnel who perform
activities affecting quality will be evaluated and documented
at least annually. Proficiency evaluations may be performed in
conjunction with periodic or day-to-day employee performance

. evaluations. Froficiency evaluations wilil be performed by man-

agers or supervisors who have responsibility for the activities
being performed or verified.
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Records Records of personne) qualification evaluations, {n-
doctrination, training, and proficiency evaluations will be re-
tained as lifetime QA records. These records will include, as
a minimum, the items listed below:

0 r ] n Ev Records of the
verification and evaluation of a candidates education, ex-
perience, and training, compared to those for the position.

0 lnm&ﬂmmugm Records of {ndoctrination which
include the objective and content of the indoctrination,
cflate or dates of indoctrination, and other applicable in-
ormation.

0 Iraining Records Records of training which include the
objective and content of the training, name of the
instructor, attendees, dates of attendance and results of
proficiency evaluations {where applicable), and other
applicable information.

0 Proficiency Evaluation Records  Records of proficiency
evaluation will include, as a minimum, the name of the
evaluated employee, the evaluator, evaluation results, date
of evaluation, and the activities covered by the evalua-
tion.
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ENTIF TIGAT RO S]GN CONTR
jenti i ion

F&S participation in Scientific Investigation is limited. F&S
performs a support function for the Principal Investigators (PI).
F&S prepares plans for specific i{nvestigations from criteria
supplied by the PI with the approval of YMPO/NTSO. These plans are
known as drilling programs or mining programs. These programs
contain a description of the work to be performed, and the equip-
ment required to perform the work. F&S also supplies personnel to
work under the direction of PI personnel. F&S may also provide the
services of support subcontractors when directed by the PI.

Design Control
General

Definition The design process is defined, controlled and ver-
ified in accordance with established, approved procedures con-
tained in the Project Control Manual utilized by the Design
Organization. The term design refers to specifications,
drawings, design criteria, and component performance
requirements for the natural and engineered components of the
repository system. Design information and design activities
refer to data collection and analyses activities that are used
in supporting design development and verification. This in-
cludes general plans and detailed implementing procedures for
data collection and analyses and related information such as
test results and analysis. The data collection activities
result from scientific investigations and produce design input.
Data analysis includes the {nitial step of data reduction as
well as broad level systems analyses (such as performance
assessments) which integrate many other data and.analyses of
individual parameters.

It is the policy of the Yucca Mountain Project that a completed
or final design of a facility or item evolves from a sequentia¥l
order of design activities (or phases) wherein each phase
becomes more detailed in nature than the preceding phase. It
is recognized that the number and length- of design phases
required to produce a completed or final design of any
particular item or facility may vary, among organizations
responsible for design, according to the timeliness and
availability of pertinent information and the complexity of the
item or facility. It is also recognized that all Project
design activities, although wundertaken by - different
organizations, which may progress at different rates, are
dependent on and require an interface with each other to
produce a unified facility design.
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A1l design ghases will be

A4
- assigned a Quality Assurance Level prior to execution in ac-

cordance with the methods specified in the YWP Adwimistrative
Procedure Manual.

ication of Personn Personnel performing design work
will be indoctrinated, trained, and qualified in accordance
with the requirements of Section 2 of this docament. Instruc-
tions, procedures and drawings for design work will be in
accordance with the requirements of Section 5 of this document.

Peer Review For design activities ifncluding design ewtput doc-

uments -which involve use of untried or state-of-the-art test-
img and analysis procedures and methods, or where detailed
technical criteria and requirements do not exist or are being
developed, a peer review will be conducted. The peer review
will meet the requirements of Paragraph 3.4 of this section of
the Quality Assurance Program Plan.

u

ntification, Review an val of Input Applicable design
input, such as site characterization data, criteria letters,
design bases, performance and regulatory requiremeats, codes,
standards, manufacturer’s design data, and quality standards,
will be identified, documented, and their selectiom reviewed
and approved by F&S Design and the F4&S QA organization. The
purpose of the QA review is to assure that the documents are
prepared, reviewed, and approved in accordance with documented
procedures and quality assurance requirements. The design
input shall be specified and approved on a timely basis and to
the level of detail necessary to permit the design activity to
be carried out in a correct manner and to provide a consistent
basis for making design decisions, accorplishing design
verification measures, and evaluating design changes.

Changes to Desian Input Changes to approved design input, in-
cluding the reason for the changes, will be {dentified, doc-
umented, approved, and controlled by the responsible design
organization.

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

esign Anal

Design Analysis Documents Design analyses will be performed in

a planned, controlled, and documented manner. Design analysis
will be performed and documented in sufficient detail as to
purpose, method, assumptions, desigm input, design calcula-
tions, references and units such that a technically qualified
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person may review, understand, and verify the analysis without
recourse to the originator. These documents will be legible
and in a form suitable for reproduction, filing, and retrieval.

Calculations will be identifiable by subject (including struc-
ture, system, or component) originator, reviewer, and date.

n ion n

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

o Definition of the objective of the analysis.

0 Definition of design input and their sources.

0o A listing of applicable references.

0 Results of literature searches or other background data.

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

o A logical sequenced 1ist showing the design calculations.

o Identification of any computer calculation, including com-
puter type, program name, revision, input, output, evidence
of program verification, and the bases of application to
the specific problem.

0 Signatures and dates of review and approval by appropriate
personnel including QA Personnel. The purpose of the QA
review is to assure that the documentation is prepared, re-
viewed and approved in accordance with documented proce-
dures and quality assurance requirements.

m r Computer programs that are used to
support a licence application will be documented and controlled
as spec;;ied in Paragraph 3.3 of this Section and Appendix H of
this QAPP.

Design Verifjcation

fi n_an n . Design control measures will
be applied to verify the adequacy of design and verification
will be performed in a timely manner. . The responsible design
organization will identify and document the verification method
used, the results of the verification, and the verifier.

Timing of Verification Verification of the adequacy of design

will be performed prior to release for procurement, construc-

tion, or releise to another organization for use in other de-

sign activities. In those cases where this timing can not be
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met, the portion or portions of design which have not been ver-
ified will be identified and controlled. In all cases, the
verification will be completed prior to relying on the compo-
nent, system, or structure to perform its function.

3.2.4.3 Extent of VYerification The extent of the design verification

required is a function of the importance to safety of the item
under consideration, the complexity of the design, the degree
of standardization, the state of the art, and the similarity
with previously proven designs. Where the design has been sub-
Jected to a verification process in accordance with Paragraph
3.2.4 of this Section, the verification process need not be
duplicated for identical designs. However, the applicability
of standardized or previously proven designs, with respect to
meeting pertinent design inputs, will be verified for each
application. Known problems affecting the standardized or
previously proven designs and their effects on other features
will be considered. The original design and associated verifi-
cation measures will be adequately documented and referenced in
the files of subsequent application of the design.

3.2.4.4 Changes to Verified Designs Changes to previously verified de-
i, signs will require verification including evaluation of the ef-
fects of those changes on the overall design.

3.2.4.5 Personnel Performing Verification Design verification will be

performed in accordance with the requirements of Paragraph
3.2.4.6 of this Section by any competent, certified individual
or individuals or certified group or groups other than those
who performed the original design. This includes the follow-
ing:

3.2.4.5.1 Individuals or groups from the criginator’s same organization.

3.2.4.5.2  Individuals or groups from othe- organizations cohtracted for
this purpose.

3.2.4.5.3 The originator’s supervisor providing all of the following
requirements are met:

0  The supervisor is the only $ndividual in the organization
competent to perform verification.

0 The supervisor did not establish the design 1input used,
specify a singular design approach, or rule out certain
design considerations.

o The rationale for satisfying the twe requirements above is
documented and appreved by management superior to the
supervisor. The Manager of QA or his designee will also
concur with this rationale.

34 "RFST AVAILABLE COPY™



3.2.4.6

3.2.4.6.1

3.2.4.6.2

3.2.4.6.3

QAPP-002, REV. 6

Methods of Design Verification Design verification will be
accomplished by any one or a combination of the following:
design reviews, alternate calculations, qualification test-
ing, or peer review.

Design_Reviews Design reviews are detailed critical reviews
to provide assurance that the design is correct and satisfac-
tory. At a minimum, the items below will be considered during
the review and the results of such deliberations will be doc-
umented.

0 Were the design inputs correctly selected?

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

o Was an appropriate design method used?

0 Were the design inputs correctly incorporated into the de-
sign? .
o Is the design output reasonable compared to design inputs?

0 Are the necessary design input and verification require-
ments for interfacing organizations specified in the de-
sign documents or in supporting procedures or instructions?

0 Are computer programs used for analysis identified and
verified in accordance with the methods specified in
Paragraph 3.3 of this section.

Alternate Calculations Alternate calculations are a form of

analysis which may be used to determine the adequacy of the
original analyses. The use of alternate calculations will in-
clude a review of the appropriateness of assumptions, inputs
and computer programs or other calculation method used.

Qualification tests that involve actual
physical testing of systems, structures, or components may be
used to verify the adequacy of design. Where design adequacy
is to be verified by qualification tests, the tests will be
identified. The test configuration will be clearly defined and
documented. Testing will demonstrate adequacy of performance
under conditions that simulate the most adverse design condi-
tions. Operating modes and environmental conditions in which
the item must perform satisfactorily will be considered in de-
termining the most adverse conditions. Where the test is in-
tended to verify only specific design features, the other fea-

tures of the design wiil be verified by other means. Test

results will be documented and evaluated by the responsible
design organization to assure that test requirements have been
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met. If qualification testing indicates that modifications to
the item are necessary to obtain acceptable performance, the
modification will be documented and the item modified and re-
tested or otherwise verified to assure satisfactory perform-
ance. When tests are being performed on models or mockups,
scaling laws will be established and verified. The results of
model test work will be subject to error analysis, where appli-
cable, prior to use in the final design work.

Peer Review
Peer re‘vieu is an acceptable method of design verification when

the design 1is beyond state-ef-the-art and ether methods of
design verification are not feasible.

3.2.5 Design Change Control

3.2.5.1

Lhanges to Approved Designs Changes to approved designs, in-
cluding field changes, will be justified and subjected to de-
sign control measures commensurate with those applied to the
original design and approved by the same affected groups or
organizations which reviewed ind approved the original design
documents; except where an organization which originally was
responsible for approving a particular design document is no
longer responsible, then the YMPO will designate a new respon-
sible organization. The designated organizatien will have de-
monstrated competence in the specific design area of interest
and have an adequate understanaing of the requirements and
intent of the original desigh. Errors and deficiencies in ap-
proved design and design information documents will be doc-
umented, and action taken to assure that all errors and defi-
ciencies are corrected. Where a significant design change is
necessary because of an incorrect design, the design process
and verification procedure will be reviewed and modified as
necessary.

3.2.6 Design Interface Control

3.2.6.1

3.2.6.2

Identification and Responsibility Imternal and external design
interfaces will be identified and controlled and design efforts
will be coordinated among and withim responsible design organi-
zations. Interface controls will include the assignment of
responsibility and the establishwmeat of procedures among and
within responsible design organizations for the review, approv-
al, release, distribution, and revision of documents involving
design interfaces.

Informatios Transmitted Across Interfaces Design information
transwitted across interfaces will be documented and con-
trolled. Transmittals shall identify the statas of the design
information or document provided and, where necessary, identify
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incomplete items which require further evaluation, review, or
approval. Where it is necessary to initially transmit design
information orally or by other informal means, the transmittal
will be confirmed promptly by a controlled document.

Design Output Documents Design output documents will:

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

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

3 Show evidence that the required review and approval cycle has
been achieved prior to release for procurement, construction,
or release to another organization for use in other design
activities. As a minimum, the review and approval cycle will
include the participation of the technical and QA elements of
both the responsible design organization and the WMPO or their
designee. The purpose of the QA review is to assure that the
documents are prepared, reviewed and approved in accordance
with documested procedures and quality assurance requirements.

Design uments as QA Recor Design documentation, including
design inputs, analyses, drawings, specifications, approved changes
thereto, evidemce of design verification and records confirming
interface contrel will be collected, controlled, stored, and main-
tained as QA records in accordance with procedures which met the
requirements of Section 17 of this document.

Software nce Requi

Compyter Software Documentation and Control

For a geologic repository, computer software used to perform
analysis in suppert of the license application shall be controlled
to the same lewel of requirements as software used to perform
direct design amalysis. Auxiliary software used to support primary

analysis software shall be controlled at a level commensurate with
the complexity of that software. .

Where commercial auxiliary software is used, all available documen-
tation from the sofiware supplier shall be obtained. It is
recognized that source code is generally not available and controls
are limited te unique version fdentification and user-related
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manuals. Supplemental, detailed requirements for the development,
maintenance, and security of computer software based on the 1life
cycle model are contained in Appendix H of this QAPP.

Fenix & Scisson, Inc., shall prepare a description of their
software design, test and configuration management system, and
subT;t it to DOE/YMPO for review and approval. The description
shall:

0 Provide criteria for application of the requirements of
this section based on the complexity and importance of the
software used to perform analysis in support of the design
of a geologic repository.

o Indicate the methods to be used to develop computer program
requirements, to translate those requirements into a de-
tailed design, and to implement that design in executable
code.

0 Relate the types of documentation to be prepared, reviewed,
and maintained during software design, code implementation,
test, and use.

o Identify the lmtﬁodoiogy for establishing software base-
lines and baseline updates (changes) and for tracking
changes throughout the life of the software.

o Specify the process to be used for verification and valida-
tion of the software developed or applied to geologic
repository design analysis.

o Identify the procedure for reporting and documenting soft-
ware discrepancies, including sources, evaluating impacts
of discrepancies on previous calculations, and- determining
appropriate corrective action.

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

Changes to software shall be systematically evaluated, coor-
dinated, and approved to assure that the impact of a change is
carefully assessed prior to updating the baseline, required
action is documented, and the information concerning approved
changes is transmitted to all affected organizations. Changes
to computer software shall be subject to the same level of ap-

. proval, verificatiom, and validation as the original software.

Computer programs developed and/or wodified. shall be documented
in accordance with the applicable elements of NUREG-0856, Final
Technical Position on Documentation of Computer Codes for High-
Level Waste Management. This requirement may be met in part by
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existing documentation if properly referenced and related to
the NUREG-0856 requirements.

3.3.1.5 Testing of software, including new or modified software, shall
be performed for those inputs and conditions necessary to exer-
cise the software, identify boundary conditions and to provide
a suitable benchmark or sample problem for installation. The
goal of testing is to develop a set of test cases that have
highest probability of detecting the most errors in order to
identify under what conditions the software does not perform
properly.

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

3.3.1.7 Verification and validation procedures shall assure that the
software adequately and correctly performs all intended func-
tions and that the software does not perform any unintended
function that either by {itself or in combination with other
functions can degrade the entire system.

3.3.1.8 Existing software shall be qualified for use. This qualifica-
tion shall be based on the ability of the software to provide
acceptable results for specific applications and compliance
with the requirements of this section. Software that has not
been developed in accordance with this QAPP may be qualified
for use provided the software is verified and validated, a
software baseline established, and applicable documentation
prepared to support the software in accordance with the pro-
visions of this section.

3.3.1.9 Methods for determining the applicability of requirements and
managing interfaces involving the documentation, configuration
management, change, qualification, verification, and validation
are contained in the F&S Software QA Plan and Implementing
Procedures.

3.3.2 ocumentation of Computer Softw

Documentation of scientific and engineering software shall include
the following, as a minimum:
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o Software requirements specification;

o Software design and change documertation;

0 Description of mathematical models and numerical methods;
] Softﬁare verification and validation documentatios;

0 User documentation;

0o Code assessment and support;

o Continuing documentation and code 1istings; amd

o Software summary.

This documentation is considered to be a QA Record amd i§s subject
to the requirements of Section 17.0 of this QAPP. Appendix H to
the QAPP provides detailed requirements on the costest of the
documentation for this software and other computer softsare used on
the Yucca Mountain Project.

3;3.3 Software Confiquration Management

Fenix & Scisson, Inc., shall institute a software cosfiguration
management program appropriate to the projects it comducts and
shall provide documentation of this program to the Records Manage-
ment System (RMS). The minimum requirements for this coafiguration
management program shall be: (1) the inclusion of a wwique identi-
fication, including software version mumbers whenever feasible, in
the output; (2) listings of the softwazre; and (3) a brief chronol-
ogy of the software versions, including descriptions of the changes
made between versions. '

3.4 Peer Reviews

F&S shall institute a peer review process, when applicable, to
provide adequate confidence in the work befimg reviewed. Peer
reviews shall meet the requirements of MUREG-1297 ®Peer Review for .
High-Level Nuclear Waste Repositories® (Feb. 1988). These require-
ments are contained in Appendix J of this QAPP.

3.5 - Techni v

When technical reviews are required, they shall be comducted in
accordance with procedures that contain specific criteria for the
performance of the technical review.

3-10
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BROCUREMENT DOCUMENT CONTROL
Measures to Assure Adequate Quality

Measures will be established to assure that applicable regulatory
requirements, design or site investigations bases, and other re-
quirements that are necessary to assure adequate quality are suit-
ably included or referenced in the documents for procurement of
material, equipment and services utilized on the Yucca Mountain
Project. To the extent necessary, procurement documents will
require subcontractors to provide a Quality Assurance (QA) Program
that is consistent with the pertinent provisions of NNWSI/88-9 as
required for the specified Quality Assurance Level. In lieu of
requiring subcontractors to have a Quality Assurance Program, they
may be required to work in accordance with the F&S QAPP and
Procedures. The extent of F&S responsibility for procurements
which involve REECo will be defined in Yucca Mountain Project
Administrative Procedures.

Additional Requirements for QA Level | Activities

Procurement documents issued at all tiers of procurement will in-

clude provisions for the items listed below as deemed necessary by
F&S:

Content of Procurement Documents
Scope of Work

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

Technical Requirements

Technical requirements will be specified in the procurement
documents. Where necessary, these requirements will be speci-
fied by reference to specific drawings, specifications, codes,
standards, regulations, procedures, or instructions, including
revisions thereto that describe the items of services to be
furnished. The procurement documents will provide for identi-
fication of test, inspection, and acceptance requirements of

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

0A_Regujrements

1  Procurement documents will require that the supplier have a
documented QA Program that implements either portions or all of
the requirements of NNWSI/88-9. Quality Assurance Progran
Plans and Documents of subcontractors for Q2 tevel I purchases
will be reviewed and approved by F&S. Those which do not ade-
quately define QA requirements, as Judged by the QA representa-
tive of F&S, .will be corrected prior to initiation of activ-
ities specified by the purchase order or contract.
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The extent of the program required will depend on the type and
use of the item or service being procured. The procurement
documents will require the supplier to incorporate appropriate
QA Program requirements in subtier procurement documents. In
lieu of requiring subcontractors to have a Quality Assurance
Program, they may be required to work in accordance with the
F&S QAPP and Procedures.

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

Rights of Access

At each tier of procurement, the procurement documents will
provide for access to the suppliers’ facilities and records for
inspection or audit by the purchaser, appropriate YWPO person-

nel, or other YMPO authorized representatives. YMPO access to
subtier contractor facilities will be arranged by F&S.

Documentation Requirements

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

Nonconformance

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

Spare and Replacement Parts

The procurement documents will require the identification of
appropriate spare and replacement parts or assemblies and the
appropriate delineation of the technical and quality-related
data that are required for ordering these parts or assemblies.
The technical and quality requirements will be equal to or
better than the original. If QA or technical requirements of
the original item cannot be determined, then an engineering
evaluation will be conducted by qualified individuals to
establish the requirements. The evaluation will comsider the
interchangeability, function and safety of the item. The
evaluation will be documented.
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Procurement nt Review

A review of the procurement documents and changes thereto will be
made to assure that documents transmitted to the prospective
supplier or suppliers include appropriate provisions to assure that
items or services will meet the specified requirements. The review
will be performed prior to contract award. Procurement document
reviews will be performed by personnel who have access to pertinent
information and who have adequate understanding of the requirements
and intent of the procurement documents. The review will include,
as a minimum, the cognizant technical organization and QA organiza-
tion. The review by the QA organization will assure that the
following requirements are met:

0 QA Requirements are correctly stated, inspectable and controll-
able.

0 There are adequate acceptance and rejection criteria.

0 Procurement documents have been prepared, reviewed, and approv-
ed in accordance with this document.

Procurement Document Changes

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

0 Appropriate content will be included in procurement documents

as required by Paragraph 4.2.1 of this section.

0 Additional or modified design or site investigation criteria
will be determined.

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

istributi f

F&S will forward to the SAIC/TEMSS Project QA Department (QA
Verification Division Manager) a copy of purchase documents, and
changes thereto, as issued, when purchases involve Quality Assur-
ance Level I items or services. Only those purchase documents .
which identify the vendor, describe the scope of work, and detail
when work is to start are required to be submitted to the
SAIC/T&MSS Project QA Department.
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NSTRUCT]ONS, PROCEDUR L{

General

Activities affecting quality will be prescribed by and performed in
accordance with documented instructions, procedures, plans or draw-
ings of a type appropriate to the circumstances. These documents
will include or reference appropriate quantitative or qualitative
acceptance criteria for determining that prescribed activities have
been satisfactorily accomplished. Instructions and procedures will
include a section which identifies the QA records which are
generated during implementation of the document. If plans are used
in Tieu'of procedures, then these plans shall also include -or
reference appropriate acceptance criteria and identify the QA
records which are generated. These documents, including drawings,
will be controlled as required in Section 6.0 of this document.

Reviews

An independent review of all instructions, procedures, plans and
drawings shall be performed by F&S to assure technical adequacy and
inclusion of appropriate quality requirements. These reviews shall
be performed by individual(s) other than those who developed these
documents. If applicable, the review shall consider whether or not
the activities are repeatable, have the potential to impact the
waste isolation capability of the site or interfere with other site
characterization activities.

Qistribution

F&S will maintain and provide the YMPO PQM and the SAIC/T&MSS
Project Quality Assurance Department Manager with controlled dis-
tribution of all implementing procedures, plans and instructions
used for QA Level I and II activities. .
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OCUMENT CONT

u ion view 1 n
Methods

The preparation, review, approval, and issuance of documents such
as instructions, procedures, plans and drawings, including changes
thereto, will be controlled through the implementation of methods
that assure that only correct documents are used.

Document Control will be applied to the following:

0 Documents containing or specifying quality requirements.

0 Documents that prescribe activities affecting quality.

The document control system will be documented and F&S QA will

provide the appropriate review, resolution of comments, and con-
currence with respect to quality-related aspects of the documents.

Implementation

Implementation of document control will provide for the follow-
ing:

o Identification of documents to be controlled.

o Identification of assignment of responsibility for pre-paring,
reviewing, approving, and issuing documents.

0 Review of documents for technical adequacy, completeness,
correctness, and inclusion of appropriate quality require-
ments, prior to approval and issuance. :

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

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

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

0 Coordimation of interface documents.
Document Changes
Minor Changes

Minor changes to documents, such 2s inconsequential editorial cor-
rections, will not require that the revised documents receive the
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same review and approval as the original documents. To avoid pos-
sible omission of a required review, the type of mimor changes that
do not require such a review and approval and the persons who can
authorize such a decision will be clearly delineated.

Major Changes

Changes to documents, other than those defined above as minor
changes are considered as major changes and will be reviewed and
approved by the same organizations that performed the original re-
view and approval, unless other organizations are specifically
designated by the organization responsible for the document. The
reviewing organization will have access to pertinent background
data or information upon which to base their approval and, if
applicable, shall specifically consider whether or not the
activities being changed are repeatable, have the potential to
impact the waste isolation capability of the site or interfere with
other site characterization activities.

Distribution of Documents
Document Control System

The document control system will assure that documents requiring
verification are not released prior to verification or, if they
must be released before verification, they are uniquely identified
as such and controlled in accordance with Para. 6.1.3 of this QAPP.
A master list or equivalent used to identify the correct, current
and updated versions of documents will be submitted to the YMPO PQM
and the SAIC/T&MSS Project Qualit: Assurance Department Manager.
In the case of implementing procedures, this will be accomplished
by incorporating in the manuals a table of contents showing the
latest revisions.
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CONTROL OF PURCHASED JTEMS AND SERVICES
General Requirements

Measures will be established to ensure that purchased material,
equipment, and services conform to the procurement documents.
These measures will include provisions, as appropriate, for source
evaluation and selection, objective evidence of quality furnished
by the contractor or subcontractor, inspection at the contractor or
subcontractor source, audit, and examination of products upon
delivery. Where required by code, regulation, or contract require-
ment, documentary evidence that material and equipment conform to
the procurement requirements will be available at the location
where the material or equipment is to be used prior to installa-
tion or use of such material and equipment. This documentary evi-
dence will be retained under the control of YMPO QA Records
Management System (QARMS) and will be sufficient to identify the
specific requirements, such as codes, standards, or specifica-
tions, that are to be met by the purchased material and equipment.

The extent of F&S responsibility for procurements which involve
REECo will be defined in Yucca Mountain Project Administrative
Procedures.

Specific requirements for the control of purchased items and sery-
ices are listed below.

Procurement Planning

Procurement activities will be planned and documented to ensure a
systematic approach to the procurement process. Procurement plan-
ning will result in the documented identification of procurement
methods and organizational responsibilities. Appropriate Quality
Assurance (QA) organization participation will be provided for
evaluation and selection of suppliers, verification of suppliers
activities and receiving inspections.

Planning will determine the fo1lowfng:

o What is to be accbmp]ished.

o Who is to accomplish it.

0 How it is to be accomplished.

0 When it is to be accomplished.

To ensure interface compatibility and 2 untf@rm approach to the
procuremeat process, planning will be accomplished as early as

practicable and no later than at the start of those procurement
activities that are required to be controlled.
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Procurement Methods

Planning will result in the documented identification of the meth-
ods to be used in procurement activities, the sequence of actions
and milestones that indicate the completion of these activities,
and the preparation of applicable procedures prior to the initia-
tion of each individual activity 11sted as follows.

Planning will provide for the integration of the following:
Proéurelent document preparation, veview, and change control.
Selection of procuraient sources.

Purchaser control of supplier performance.

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

Control of nonconformances.
Corrective action.

Acceptance of item or service.
QA records.

Source Evaluation and Selection

Selection of Suppliers

The selection of suppliers will be based on evaluation of their
capability to provide items or services in accordance with the
requirements of the procurement documents before the award of
contract.

ure val ction

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

Measures for Evaluation and Selection of Procurement Sources

Measures for evaluation and selection of procurement sources, and
the resuits thereof, will be documented and will include one or
more of the following items:
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o Evaluation of the supplier’s history of providing an identical
or similar product that performs satisfactorily in actual use.
The supplier’s history shall reflect current capability.

0 Supplier’s current quality records supported by documented
qualitative and quantitative information that can be objec-
tively evaluated.

o Supplier’s technical and quality capability as determined by a
direct evaluation of their facilities and personnel and the
implementation of his QA program.

valus

Extent of Conformance

Bid evaluation will determine the extent of conformance to the

procurement documents. This evaluation will be performed by indi-

viduals or organizations designated to evaluate the following
subjects, as applicable to the type of procurement:

o Technical considerations.

0 QA requirements.

0 Supplier’s personnel.

o Supplier’s production capabilities.

0 Supplier’s past performance.

0 Alternates.

o Exceptions.

Resolution of Unacceptable Quality Assurance Conditions

Before the award of the contract, the purchaser will resolve or
obtain commitments to resolve unacceptable quality assurance con-
ditions resulting from the bid evaluation.

1 n v

nterf

The purchaser of items and services will establish measures to in-
terface with the supplier. The measures will include the follow-
ing: .

0 Documentation of the understanding between purchaser and sup-
plier of the provisions and specifications of the procurement
-documents;
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Requiring the supplier to identify planning techniques and
processes to be utilized in fulfilling procurement document
requirements.

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

Identifying and processing necessary change information.
Measures ts» control changes in procurement documents will be
established, implemented and documented in accordance with the
requirements of this QA Plan.

Establishing methods of document information exchange between
purchaser and supplier.

Verification Measures

f i n

The purchaser of {items will establish measures to verify
supplier’s performance, as deemed necessary by F&S. The
measures will establish the extent of source surveillance and
inspection activities.

When F&S utilizes a Participating Organization or NTS Support
Contractor for Yucca Mountain Project activities for which they
are responsible, F&S will initiate a request to YMPO to conduct
a YMPO surveillance of the organization performing the work.
The surveillance will be conducted to determine that the item
or activity is being produced or performed in accordance with
F&S requirements. These surveillances wmay utilize F&S
personnel as technical advisors.

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

Recor Verif Activi

Activities performed to verify conformance io requirements of
procurement documents will be recorded. Source surveillances
and inspections, auvdits, receiving {inspections, noncownfor-
mances, dispositions, wafvers, and corrective actions will be
documented. These completed documents will be considered QA
records and will be controlled in accordance with Section 17.0
of the Quality Assurance Program Plan (QAPP).
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The purchaser will ensure that this documentation is evaluated
to determine the supplier’s QA program effectiveness.

ntrol of umen nerat lier

Documents that are generated by suppiiers will be controlled,
handled, and approved in accordance with documented procedures.
Means will be implemented to ensure that the submittal of these
documents 1s accomplished in accordance with the procurement
document requirements. These measures will provide for the acqui-
sition, processing, and recorded evaluation of technical, inspec-
tion, and test data against acceptance criteria.

Acceptance of Item or Service
Meth for n

Methods will be established for the acceptance of an item or
service being furnished by the supplier. Prior to offering the
item or service for acceptance, the supplier will verify that the
item or service being furnished complies with the procurement
requirements.

Purchaser methods used to accept an item or related service from a
supplier will be either a supplier Certificate or Conformance, a
source verification, a receiving inspection or post-installation
test at the facility site, or a combination thereof. Requirements
applicable to these methods of acceptance are listed below:

Certificate of Conformance

When a Certificate of Conformance is used, the following minimum
criteria shall be met:

o The certificate will identify the purchased material or equip-
ment, such as by the purchase order number.

o0 The certificate will identify the specific procurement require-
ments met by the purchased material or equipment, such as
codes, standards, or other specifications. This may be accom-
plished by including a Tist of the specific requirements or by
providing, at the point of receipt, a copy of the purchase
order and the procurement specifications or drawings, together
with a suitable certificate. The procurement requirements
identified shall include approved changes, waivers, or devia-
tions applicable to the subject material or equipment.

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

0 - The certificate will be attested toc by a person who is respon-
sible for this QA fumction 2nd whose function and position are
described in the purchaser’s or supplier’s QA program.
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o The certificate system, including the procedures to be followed
fn filling out a certificate and the administrative procedures
for the review and approval of the certificates, will be de-
scribed in the purchaser’s or supplier’s QA program.

o HMeans will be provided to verify the validity of supplier
certificates and the effectiveness of the certification system,
such as during the performance of audits of the supplier or
independent inspection or test of the items. Such verification
will be conducted by the purchaser at intervals commensurate
with tpe supplier’s past quality performance.

Source Verification

If source verification is used, then it will be performed at inter-
vals that are consistent with the importance and complexity of the
item or service, and it will be implemented to monitor, witness, or
observe activities. Source verification will be implemented in
accordance with plans to perfors inspections, examinations, or test
at predetermined points. Upon purchaser acceptance of source veri-
fication, documented evidence of acceptance will be furnished to
the ;weceiving destination of the item, to the purchaser, and to the
supplier.

Receiving Inspection

When receiving inspection is used, purchased items will be inspect-
ed as necessary to verify their conformance to specified require-
ments, by taking into account source verification and audit doc-
umentation and the demonstrated quality performance of the
supplier. Receiving inspection will be performed in accordance
with established procedures and inspection instructions to verify
by objective evidence such features as proper comfiguration; iden-
tification; dimensional, physical, and other characteristics; free-
dom from shipping damage; and cleanliness. Receiving inspection
will be coordinated with review of supplier documentation when pro-
curement documents require such documentation to be furnished prior
to receiving inspection. Receiving 1inspections associated with
engineered items shall be planned, performed and documented in
accerdance with the requirements specified in Section 10.0, Para.
10.2.1, 10.4, 10.4.1, 10.6.1, 10.9 and 10.9.1 of this document.
Personnel selected to receipt inspection activities shall have the
experience or training commensurate with the scope, complexity, or
special nature of the activities. When required, personnel shall
also be indoctrinated as to the technical objectives and require-
ments of the applicable codes and standards and the QA program
elements that are applicable.

Post- lation

When . post-installation testing is used, post-installation test
requirements and acceptance documentation will be established
mutually by both the purchaser and the supplier.
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Ac nce of Services Onl

In certain cases involving procurement of services only, such as
third-party inspections, engineering and consulting; and installa-
tion, repair, overhaul, or maintenance work, the purchaser will
accept the service by any or any combination of the following
methods:

o Technical verification of data produced.
0 Surveillance, audit, or both, with regard to the activity.

o Review of objective evidence for conformance to the procurement
document requirements such as certifications, stress reports,
etc. '

Control of Supplier Nonconformances

The purchaser and supplier will establish and document methods for
disposition of items and services that do not meet procurement
document requirements. These methods will include the following
provisions:

Provisions for evaluation of nonconforming items.

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

o Technical or material requirement is violated.

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

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

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

Provisions:for purchaser disposition of supplier recommendation.

Provisioms for verificatior of the inplementation of the disposi-
tion.

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

-7



7.10
7.10.1

7.10.1.1

7.10.1.2

7.10.1.3

7.10.1.4

QAPP-002, REV. 6

Commercial-Grade Jtems
Alternatives

If a design requires commercial-grade items, then the following
requirements are an acceptable alternative to other requirements of
this section except as noted in paragraph 7.10.1.2 below and the
requirements of Section 4.0 of this QAPP. If a scientific investi-
gation requires commercial-grade items, they may be controlled by
the use of the following requirements (except Para. 7.10.1.1) and
Section 4.0 of this QAPP.

Identification of Commercial-Grade [tems

Where the commercial-grade item 1s to be used as an integral
part of the designed facility, it will be identified in an
approved design or design output document. An alternate
commercial-grade item may be supplied 1f the cognizant organi-
zation provides verification that the alternate commercial-
grade item will perform the intended function and will meet the
requirements applicable to both the replaced item and its ap-
plication.

Source Evaluation lection

Source evaluation and selection will be in accordance with
Paragraph 7.3, if it is determined necessary by the purchaser
based on the complexity of the item and importance to safety.

Purchase QOrder

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

i f r -

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

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

o Inspectiom, testing, or both, is accomplished by the pur-
chaser, im accordance with written procedures, to ensure
conformance with the manufacturer’s published requirements.
If applicable, acceptance of the {tem may be accomplished
via the calibration program #n accordance with the require-
ments of Sectiom 12.0 of this QA Program Plan.

o Documentation, as applticable to the item, was received and
is acceptable. .
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NT AT ONT TEMS, SAMP ATA

This section provides the requirements for the {dentification and
control of items, samples and data and consists of three separate
parts. The requirements for items are stated in part A of
NNWS1/88-9, Section VIII; in part B for samples; and part ¢ for
data resulting from scientific investigations. Part A applies to
activities related to the engineered items and does not apply to
scientific investigations. Parts B and C apply to scientific
investigation activities and do not apply to engineered items. At
this time, identification and control of samples does not apply to
F&S.

IDENTIFICATION AND CONTROL OF ITEMS

Identification Identification requirements will be imposed, as
appropriate, on suppliers and subcontractors, by inclusion in
technical specifications and/or drawings.

Items shall be identified to assure that only correct and accepted
items are used or installed. The identification shall be verified
prior to installation or use. Identification shall be maintained
either on the item, their containers, or in documents traceable to
the item from receipt until installed.

Items of production (batch, 1lot, component, part) shall be
identified from the initial receipt and fabrication of the items up
to and including installation and use. This identification shall
relate an item to an applicable design or other pertinent
specifying document.

Physical identification shall be wused to the maximum extent
possible.  Where physical identification on the item is either
impracticable or insufficient, physical separation,. procedural
control, or other appropriate means shall be employed.

Identification markings, when wused, shall be applied using
materials and wmwethods which provide a clear and legible
identification and do not detrimentally affect the function or
service life of the item. Markings shall be transferred to each
part of an identified item when subdivided and shall not be
obliterated or hidden by surface treatment or coatings unless other
means of identification are substituted.

When specified by codes, standards or specification that include
specific 1identification or traceability requirements (such as
identification or traceability of the item to applicable
specification and grade of material; heat, batch, lot, part or
serial aumber; or specified inspection, test or other records) the

program shall be designed to provide such {dentification and
traceability control. -

1
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Where specified, items having limited calendar or operating life or
cycles shall be identified and controlled to preclude use of items
whose shelf life or operating life has expired.

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

entifi i n rol of

8.3

8.4

Identification

Data generated from a Yucca Mountain Project (YMP) scientific
investigation shall be identified to assist in the determination of
its correct use. Identification of such data shall be provided in

all documents, information systems, or both, in which such data
appear.

The identification of Yucca Mountain Project data shall include a
reference to the origin of the data (task, test, experiment,
report, publication, etc.) and an indication of the Quality
Assurance Level assigned to the activity which produced the data.

Control measures shall be estab! shed and implemented to assure
that Yucca Mountain Project data are properly identified. These
measures shall include verificatio~ of the identification of such
data prior to release for use.

Where data are the results of the efforts of more than one
organization, procedures describing the organizational
responsibilities for that data shall be developed and implemented.
The documentation resulting from the scientific investigation
involving more than one organization shall be annotated to show
which organization produced what portion of the data.
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CONTROL OF PROCESSES
General Requirements

The requirements of this section apply to engineered items and
scientific investigations for process control. The requirements
for special processes apply to engineered items only. Measures
will be established to ensure that processes that affect quality of
items or services are controlled either by instruction, procedures,
or other appropriate means. Special processes that control or
verify quality, such as those used in welding, heat treating and
nondestructive examination will be accomplished by qualified per-
sonnel using qualified procedures {in accordance with applicable
codes, standards, specifications, criteria and other special re-
quirements. These requirements will be imposed, as appropriate, on
suppliers and subcontractors by inclusion 1in technical
specifications and/or drawings.

Process Control A1l processes shall be controlled by instructions,
procedures, drawings, checklists, travelers, or other appropriate
means. These means shall ensure that process parameters are
controlled and that specified environmental conditions are
maintained. :

Identification of Special Processes It is the responsibility of

Fenix & Scisson to identify which portions of its activities
involve the use of special processes. A special process is a
process in which the results are highly dependent on either the
control of the process or the operator’s skill, or both, and in
which the specified quality cannot be readily determined by
inspection or testing of the item.

Qualification Requirements The necessary requirements for
qualifications of personnel, procedures, or equipment shall be
specified or referenced in the procedures or instructions
either for processes that are not covered by existing codes and
standards or for processes where the quality requirements for
an item or test exceed those of existing codes or standards.

Conditions necessary for accomplishment of the special process
shall be included in . procedures or instructions. These
conditions shall 1include proper equipment, controlled
parameters of the special process and calibration requirements.

Applicable Codes and Standards The requirements of applicable
codes and standards, including acceptance criteria for the
special process, shall be specified or referenced in the
procedures on instructions.

—a— o reaan.
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Qualification of Special Process Procedures ’

Program for Qualification Procedures shall be qmalified in
accordance with applicable codes, standards er other
specifications. The program for qualification of procedures shall
be specified in documents prepared by F&S. F&S QA will provide
appropriate reviews to assure compliance with these requirements.

ualjfi n of Personnel f
Iraining, Oualification, and Certification Personnel shall be

trained, qualified, and certified in accordance with written |
procedures. The training and qualification, and certification i
shall be the responsibility of the organizaion that is '
performing the work. These procedures shall be reviewed by F&S

Quality Assurance (QA) for compliance with requirements. i

Procedures Qualification shall utilize the actual working
procedure, to the extent possible.

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

ecial Process Equipment

Special process equipment shall be checked out, qualified, and

certified in accordance with specified requirements. These ,
requirements shall implement the requirements of applicable codes, ‘
standards, and specifications. Equipment checkout, qualification,
and certification shall be the responsibility of the erganization
performing the work. F&S QA shall review the procedures for
qualification of equipment for compliance with requirements.

special Process Records

Records shall be maintained for the currently qualified personnel,
procedures, and equipment of each special process and the ;
requirements for maintenance of these records shall be specified.
Special process verification methods amd criteria shall also be
documented and retained.
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10.0 NSPECTION

10.1  General Requirements

Measures will be established by Fenix & Scisson to provide Drilling
and Mining Inspection required to verify conformance of an item or
activity to specified requirements. These measures will provide
for: (1) inspections to be performed in accordance with written
procedures by qualified personnel who did not perform the work
being evaluated; (2) criteria for determining when inspections are
required or how and when inspections are to be performed; (3) sam-
pling methodology, if used; (4) the identification of mandatory
hold points; and (S) identification of inspections requiring spe-
cial expertise. The results of all inspection activities will be
documented by the inspecting organization. The requirements of
this section apply to engineered items and do not apply to scien-
tific investigation activities.

10.2  Personnel

10.2.1 Reporting Independence of Person

Inspection will be performed by personnel who are part of the
Yucca Mountain Project and do not report directly to the immediate
supervisor(s) who is/are responsible for performing the activity
being inspected. The work will not be performed by F&S; it will be
performed by REECo or their subcontractor(s). Qualified
individuals from outside of the QA organization will be utilized
because special Mining and Drilling expertise is necessary.
Inspection personnel shall have sufficient authority, access to
work areas, and organizational freedom to (1) identify quality
problems; (2) initiate, recommend, or provide solutions to quality
problems through designated channels; (3) verify implementation of
solutions; and (4) assure that further processing, delivery,
installation or use is controlled until proper disposition of a
nonconformance, deficiency, or unsatisfactory condition has
occurred. F&S Quality Assurance shall overview and monitor the
inspection activity.

'10.2.2 Qualification

Each person who verifies conformance of work activities for pur-
poses of acceptance will be qualified to perform the assigned
inspections or tests. The qualification of personnel performing
inspection activities will be certified in writing. Personnel
selected to perform inspection activities will have the experience
or training commensurate with the scope, complexity, or special
nature of the activities. Personnel will also be indoctrinated as
to the technical objectives and requirements of the applicable
codes and standards and the QA elements that are to be employed.
Specific requiresents for qualification of inspection personnel are
included in Appendix C.

10-1 |
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10.3 n tion Hol int

Mandatory inspection or witness hold-points will be established as
necessary. When such hold or witness points are established, work
may not proceed without the specific consent of the responsible
representative. These hold or witness points will be indicated in
appropriate documents controlling the activity. Consent to waive
any specified hold or witness point will be documented before work
can be continued beyond the designated hold or witness poist.

10.4  Inspection Planning

Planning for inspection activities will be accomplished and doc-
umented via i{nspection procedures, d{mstructions, or checklists.
Inspection procedures, 1instructions, or checklists shall provide
for the following:

o - Identification of characteristics and activities to be in-
spected.

o A description of the method of inspection.

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

0 Acceptance and rejection criteria.

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

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

o Specifying necessary measuring and test equipment including
accuracy requirements. ’

10.4.1 amplin

Hhen'samp1ing is used to verify acceptability of a group of items,
the iamp1ing procedures shall be based on recogmized standard
practices.

10.5 n-pr

Inspection of 1{tems in-process or under construction will be
performed for work activities where necessary to verify quality.
If inspection of processed {tems is {mpossible or #disadvantageous,
indirect control by monitoring of processing methods, equipment,
and personnel will be provided. '

10-2 *BEST AVAILABLE CPY”
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mbin ion _and Monitorin

Where a combination of inspection and process monitoring methods is
used, it will be performed in a systematic manner to ensure that
the specified requirements for control of the process and quality
of the item are being achieved throughout the duration of the proc-
ess. Both inspection and process monitoring will be provided when
other techniques cannot provide adequate control.

Controls

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

Final Inspectijon

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

Inspection Requirements

Completed items will be inspected for completeness, markings, cali-
bration, adjustments, protection from damage, or other characteris-
tics as required to verify the item’s quality and conformance to
specified requirements. If not previously examined, then quality
records will be examined for adequacy and completeness.

Acceptan

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

Modifications, Repairs, or Replacements

Modifications, repairs, or replacements of items performed sub-
sequent to final inspection will require reinspection or retests,
as appropriate, to verify acceptability.

n-service In j

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

Qualification Requirements

Appendix C of this document defines the requirements for the quali-
fication for the {nspection personnel who perform inspection to
verify conformance to specified requirements for the purpose of
acceptance.
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Records

The

following are requirements for inspection records which will be

retained in accordance with Section 17 of this QAPP.

ns

ion

As a minimum, inspection records will identify the following:

0

0

0

Item or activity.

The date of the inspection.

Name of individual pefforming the inspection.

Name or names of personnel contacted during the inspection.

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

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

Equipment used during the inspection.

Evidence as to the acceptability of the results.

Acceptance Statement.

References to information on action taken in connection with

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

Personnel Qualification Records

Records of personnel qualification will be established and
maintained by the employer. The actual examinations used to

gg?lify personnel will also be retained as part of the record
es.

10-4
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TEST CONTROL
General Discussion

Tests required to verify conformance of an item to specified re-
quirements and to demonstrate that items will perform satisfac-
torily in service will be planned and executed. Characteristics to
be tested and test methods to be employed will be specified. The
test procedures will be implemented by trained and appropriately
qualified personnel. The requirements of this section apply to
engineered items and do not apply to scientific investigation
activities. Test control requirements will be imposed, as
appropriate on suppliers and subcontractors by dnclusion in
Technical Specifications and/or drawings.

Jest Requirements

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

Test Procedures

Test Instructions, Procedures and Drawings Instructions,
procedures, and drawings for tests shall be prepared in accordance
with the requirements of Section 5 of this document. Test
procedures or instructions shall contain criteria for. determining
when a test is required and how the test is performed.

Test Prerequisites Test procedures shall include or reference test
objectives and provisions for assuring that prerequisites for the
given test have been met, that adequate instrumentation is
available and used, that necessary monitoring is performed, and
that suitable environmental «conditions are maintained.
Prerequisites shall include the following, as applicable: (1)
calibrated instrumentation, (2) appropriate equipment, (3)
completeness of item to be tested, (4) trained or appropriately
qualified personnel, (5) condition of test equipment and the item
to be tested, (6) suitable and controlled environmental conditions,
and (7) provisions for data acquisition and storage.

11-1
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Review of Procedures Test plans and procedures shall be reviewed in
accordance with the verification requirements defined in Paragraph
3.2.4 of Sectiom 3 of this document. They shall prescribe
mandatory inspection hold points (as required), methods of
documenting test data and results, and methods of data amalysis.

Potential Sources of Error The potential sources of uncertainty and

error in test procedures which must be controlled and measured to
assure that tests are well controlled shall be identified.

Altermitives In 1lfeu of specifically prepared written test
procedures, appropriate sections of related documents, such as
American Society for Testing and Materials (ASTM) methods, Supplier
manuals, equipmeat maintenance instructions, or approved drawings
or travelers with acceptance criteria, can be used. Such documents
s!}al‘l’r:nclude adequate instructions to assure the required quality
0 .

Test Besults

Test results shall be documented .and their conformance with
acceptance criteria evaluated by a responsible authority to assure

- that test requirements have been satisfied.

11.5.

Test Records

Test records shall, as a minimum, identify the following:
o Item tested.

o Date of test.

¢ Tester or data recorder identification.

o Twe of observation.

o Results and acceptability.

o Action taken ia connection with any deviations noted.

o Person evaluating results.
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CONTROL OF MEASURING AND TEST EQUIPMENT

General
Majntaining Accur ipment

Measures will be established to ensure that tools, gages, instru-
ments, and other measuring and test equipment used in activities
that affect quality are properly controlled, calibrated, and ad-
Justed at specified periods to maintain accuracy within necessary
limits.

ntrol Progr

The scope of control of F&S Measuring and Test Equipment includes
those items necessary to conduct Mining and Drilling Inspections.
The methodology for accomplishing this follows:  Standard F&S
Measuring and Test Equipment will be calibrated by REECo. Quality
Assurance will ensure that equipment is provided to REECo for
calibration. If F&S utilizes an outside calibration lab, the
applicable requirements of this document will be imposed. This
will include all measuring and test equipment or systems used to
calibrate, measure, gage, test or inspect either to control or
acquire data to verify conformance to a specified requirement, or

-to establish characteristics or values not previously known.

Description of Responsibilities

The responsibilities of F&S and REECo will be described in an NNWSI
Project Administrative Procedure for the establishment, implementa-
tion and assurance that the calibration program is effective.

Purpose of Equipment

Measuring and test equipment are devices or systems used to cali-
brate, measure, gage, test, or inspect either to control or to
acquire data to verify conformance to a specified requirement, or
to establish characteristics or values not previously known.

Specific Requirements for control of measuring and test equipment
are listed below:

el i

Selection of measuring and test equipment will be controlled to as-
sure that such equipment is of proper type, range, and accuracy to
accomplish the function of determining conformance to specified
telerance requirements, The type, range, and accuracy of a
measuring device shall be documented in test and inspection
documents. Each davice will have a unique jdentification number.
This number will be recorded on the data sheet, log, etc., along
with the measurement taken, to ensure traceability of the
measurement to the device that was used to take the measurement.
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12.2.2

12.2.3

12.2.4

12.2.5

12.2.6

QAPP-002, REV. &

Calibration

Measuring and test equipment will be calibrated against certified
equipment having known valid relationships to the National Bureau
of Standards or other nationally recognized standards and will be
calibrated, adjusted, and maintained at prescribed intervals. If
no nationally recognized standards exist, the basis for calibra-
tion will be documented. Calibrating standards shall have equal or
greater accuracy than equipment being calibrated. Calibrating
standards with the same accuracy may be used if it can be shown ta
be adequate for the requirements and the basis of acceptance is

documented ' and authorized by responsible management. The
management authorized to perform this function shall be identified..
Control

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

rcial Devi
Calibration and control measures are not required for rulers, tape
measure, levels, and other devices, {f mormal commercial equipmenmt
provides adequate accuracy.

Handling an r

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

Records
Records will be maintained and equipment will be marked suitably to
indicate calibration status. Calibration records will identify the

calibration procedure (including revisiom) utilized to perform the -
calibration. _
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ANDLING, STORAGE AND SHIPPING

neral uiremen

Measures will be established to control the packaging, handling,
storage, shipping, cleaning, and preservation of material and
equipment to prevent damage, loss or deterioration. Handling,
storage and shipping of items will be conducted in accordance with
established work and inspection or instructions, drawings, specifi-
cations, shipment instructions, or other pertinent documents or
procedures specified for use in conducting the activity. Specific
requirements are listed below. Handling, storage and shipping
requirements will be imposed, as appropriate, on suppliers and

subcontractors by f{nclusion in Technical Specifications and/or
drawings.

neral uipment and Pr ive Environmen

When required for particular items, special equipment (e.g.,
containers, shock absorbers, and accelerometers) and special
protective environments (e.g., and inert gas atmosphere, specific
moisture content levels, and temperature levels) shall be specified
and provided, and their existence shall be verified.

Specific Procedur

When they are required for critical, sensitive, pefishab]e, or
exceptionally expensive articles, specific procedures for handling,
storage, packaging, shipping, and preservation shall be used.

n tion and Testing of igl Tool nd Equipment

Special handling tools and equipment shall be utilized and
controlled as necessary to ensure safe and adequate handling.
Special handling tools and equipment shall be inspected and tested
in accordance with procedures and at specified time intervals to
verify that the tools and equipment are maintained adequately.

rator jal Equipm

Operators of special handiing and 1lifting equipment shall be
experienced or trained to use the equipment.

Marking and Labeling

Instructions for marking and labeling for packaging, shipment,
handling, and storage of items shall be established as necessary to
adequately identify, maintain, and preserve the item, including
indication of the presence of special enviromments or the need for
special controls.
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INSPECTION, TEST AND OPERATING STATUS
Indication of Status

The requirements of this section apply to engineered items and do
not apply to scientific investigations. The status of inspection
and test activities will be identified either on the items or in
documents traceable to the items where it is necessary to assure
that required inspections and tests are performed and to assure
that items which have not passed the required inspections and tests
are not inadvertently installed, used, or operated. F&S is not
responsible for indicating the operating status of systems and
components at the facility.

Methods of Indicating Status

Status will be maintained through indicators, such as physical
Tocation and tags, markings, travelers, stamps, inspection records,
or the other suitable means. Procedures describing status indica-
tors and their use will contain actual examples of each type indi-
cator.

Application and Removal of Status Indicators

The authority for application and removal of status indicating
tags, markings, labels, and stamps will be specified in procedures
governing inspection.
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CONTROL OF NONCONFORMING ITEMS
general Requirements

Measures will be established to control items that do not conform
to requirements to prevent their inadvertent installation or use.
These measures will include documented procedures for identifica-
tion, documentation, evaluation, segregation (when practical), dis-
position, and notification to affected organizations. All person-
nel involved in Yucca Mountain Project activities are responsible
for reporting nonconformances in accordance with their established

. monconformance control procedures. These procedures will be

consistent with the minimum requirements listed below.

identification of nonconforming items will be made by marking,
tagging or other methods that will not adversely affect the end use
of the item. The identification will be legible, easily recogniz-
able, and will contain a nonconformance report number. The noncon-
formance report number will be a sequential number preceded by an
organizational acronym (e.g., F&S-N-0001). If tags are used, they
will be securely attached to avoid loss during handling.

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

nditional R

Work on the nonconforming item will be stopped until completion of
the action specified in the Nonconformance Report (NCR} disposi-
tion. If only a specific portion of the item is in nonconformance,
then that specific area will be identified and work may proceed on
the remaining areas. If work on a nonconforming item must be con-
tinued (conditional release) prior to implementation of the dispo-
sition, the Yucca Mountain Project Office (YMPO) will approve such
continuance. Requests for conditional releases on nonconforming
items will include documented Justification that the following
conditions are met:

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

o The nonconforming item remains accessible for inspection.

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

o Traceability and identification of the monconforming ftem are
maintained.
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1.4 Logging

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

1.4.1 The nonconformance report number.
1.4.2 A brief description of the nonconforming conditiom.

1.4.3 identification of the person or organization responsible for
determining and carrying out the nonconformance disposition.

1.4.4 The status of each nonconformance report (open er closed).

1.5 Segregation

1.5.1 When practical, monconforming items will be segregated by plac-
ing them in & clearly identified and designated bold area until
they are dispositioned properly.

1.5.2 When segregation is impractical or impossible because of phys-
fcal conditions, such as size, weight, or access limitations,
other precautions will be employed to preclude inadvertent use
of a nonconforming item.

1.6 Disposition

1.6.1 Nonconforming characteristics will be reviewed and recommended
dispositions of monconforming items will be proposed and ap-
proved in accordance with documented procedures. Further pro-
cessing, delivery, installation, or use of a nonconforming item
will be controlled pending an evaluation and an approved dispo-
sition by authorized personnel. Distribution of nonconformance
documentation will be to all affected organizations.

1.6.2 The responsibility and authority for the evaluation, dispo-
sition, and close-out of nonconforming items will be defined
and documented. Those personnei assigned signature approval of
the disposition will be ddentiffed. Quality Assurance (QA)
responsibilities relating to nonconformances will be described.

1.6.3 Personnel performing evaluations to determine a disposition
will have demonstrated competence #n the specific area that
they are evaluating, have an adequate understanding of the
rtiaquirements and have access to pertinent background informa-
tion.

1.6.4 The person or erganization assigned the responsibility of
dispositioning the NCR will ensure the following:

o Nonconformance documentation adequately identifies and de-
scribes the noaconformance.

o *REST AVAILABLE cooY”
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o Appropriate justification for the disposition has been doc-
umented. In the case of use-as-is or repair dispositions,
technical jJustification is required. The as-built records,
if such records are required, will reflect the accepted de-
viation.

o The disposition has referenced any approved design doc-
uments, procedures, plans, work orders, etc., that are to
be used for the correction of the nonconforming condition.

0 The technical details for correction of the nonconforming

condition are adequate for the recommended disposition.

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

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

-0 If & change tc reflect the as-built condition is appropri-

ate, then the disposition addresses action to change the
existing design documents, test plans or procedures, re-
ports, etc. Any documents changed shall also be cross ref-
erenced on the NCR.

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

o Disposition has identified the people or organization re-
sponsible to implement the disposition. :

In those cases where the responsible organization proposes a
disposition of “repair", YMPO will approve the proposed dis-
position prior to implementation. In the case of proposed
disposition of "use-as-is", the NCR will be forwarded to YMPO

for approval after all actions necessary to support technical °

Justification of the disposition have been completed. The
appropriate YMPO Branch Chief and the YMPO PQM will approve NCR
dispositions involving “repair® or “use-as-is" determinations
and conditional release recommendations.

15.1.7 The action taken to correct the nonconforming ftem will be verified
- and documented. Repaired or reworked ftems will be re-examined in
-accordance with applicable procedures and with the original accep-
‘tance criteria, unless the nonconforming ftem disposition has es-

15.1.8

tablished alternate acceptance criteria.

Internal interfaces between organizational units and external in-
terfgcgs between NNWSI Project participants will be clearly de-
scribed. '
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Repetitive Nonconformances

dhen repetitive or recurring nonconforming conditions are fdentifi-

ed, an evaluation will be made as to whether or sot further
programmatic corrective action is warranted to preclude repetition.
This corrective action will be beyond the scope of the action taken
for the disposition on the existing NCRs and will be processed in
accordance with corrective action procedures developed by F&S.

»

Nonconformance reports will be periodically analyzed by" F&S to show
quality trends and to help fdentify root causes of somconformances.

Results will be reported to upper management for review and
assessment.

Ristribytion of Documents

Copies of nonconformance reports for ftems will be semt to the YMPO
PQM and the SAIC/T&MSS Project QA Department (QA gEngineering
Division Manager} by the originating organization upom ¥ssuance and
upon closure. The original nonconformance reports will be sent to

the YMPO for approval when required by Paragraph 15.1.6.5 of this
section.

15-4



16.0
16.1

16.1.1

16.1.2

16.1.3

16.2

QAPP-002, REV. 6

CORRECT]JVE ACTION

The corrective action system will ensure that significant condi-
tions adverse or potentially adverse to quality are identified
promptly and corrected as soon as practical.

ignific ver n

For significant conditions adverse to quality, the identification,
cause, and corrective action taken to preciude recurrence shall be
documented and reported to immediate management and upper levels of
management for review and assessment. A significant condition ad-
verse to quality is one which, {f not corrected, could have a seri-
ous effect on safety or operability. Significant conditions in-
clude, but are not limited to breakdowns in the Quality Assurance
program and repetitive nonconformances. Upon discovering or re-
ceiving notification that a significant condition adverse to qual-
ity or unusual occurrence exists, F&S shall ensure that:

] Imme?i?te actions have been taken to remedy the specific condi-
tion(s).

o Causative factors have been determined.

o Controls have been reviewed, implemented, monitored and re-
vised, if necessary.

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

Follow-Up Action

F&5 QA shall document concurrence of the adequacy of proposed cor-

rective actions to assure that QA requirements will be satisfied.

Follow-up action shall be taken by F&S QA to verify proper imple-

mentation of this corrective action and to close out the corrective

action. The organization responsible for implementing the correc-

tive action shall assure that the corrective action is completed in-
a timely manner.

Corrective action reports will be periodically analyzed by F&S QA
to show quality trends. Results will be reported to upper manage-
ment for review and assessment. . :

Copies of corrective action reports will be sent to the SAIC/TaMSS
Project QA Department (QA Engineering Division Manager) by F&S upon
issuance and closure. _
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QUALITY ASSURANCE RECORDS

Records that furnish documentary evidence of quality will be speci-
fied, prepared, and maintained in accordance with NNWSI Project
Administrative Procedures. This will include the requirements that
all documents be legible, identifiable, and retrievable.

A document or other item is not considered to be a Quality
Assurance Record until it satisfies the definition of a Quality
Assurance Record as defined below.

The term records, used throughout this section {s to be interpreted
as Quality Assurance Records. Quality Assurance Records include
individual documents that have been executed, completed, and
approved and that furnish evidence of the quality and completeness
of data (including raw data), and activities affecting quality;
documents prepared and maintained to demonstrate implementation of
quality assurance programs (e.g., audit, surveillance, and inspec-
tion reports); procurement documents; other documents, such as
plans, correspondence, documentation of telecons, specifications,
technical data, books, maps, papers, photographs, and data sheets;
magnetic media; and other materials that provide data and document
quality regardiess of the physical form or characteristic. A
completed record is a document that will either receive no more
entries or whose revision would normally consist of the reissue of
the document; and is signed and dated by the originator and, as
applicable, by personnel authorized to approve the document. Rec-
ords will be distributed, handled and controlled in accordance with
written procedures. All records (including superseded records)
shall be retained for the Yucca Mountain Project.

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

The Record System will be defined, implemented, and enforced in
accordance with written procedures, instructions, or other
documentation prepared in accordance with Section 5.0 of this
document. The records management activities to be performed by
F&S when processing QA records are detailed in the Yucca
Mountain Project Administrative Procedures Manual.

17.1.2.2 | Sufficient records will be specified, prepared and maintained

to furnish documented evidence of activities that affect
quality. The records will include at Jeast the following:
~operating logs, the results of reviews, inspections, tests,
audits, monitoring of work performance, and materials analyses.
Also, the records will include closely related cdata such as
gualifications of personnel, procedures and equipment. A list
of typical QA records is contazined in Appendix E.
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3 Requirements -and wvresponsibilities for record transmittal,
distribution, retention, maintenance, and disposition of QA
records will be established and documented.

The procedure that defines the implementation of the record system
for F&S will fdentify measures to be implemented for the preserva-
tion and safekeeping of the records before storage and for the pre-
-wention of delays between record completion and storage at the Pro-
Ject Record Center. <L S ,

for purposes of record retention, all Yucca #ountaim Project
vecords are classified as lifetime records and are to be retained
for the 1ife of the project.

feneration of Records

The applicable design specifications, procurement docameats, imple-

menting procedures, operational procedures, or other documents will
;pecify the records to be generated, supplied, or maintained by or
or F&S.

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

2 Documents that are designated to become records will be com-
pleted in accordance with the methods specified in the Yucca
Mountain Project Administrative Procedures Manual.

1 i f

Documents will be considered valid records only if stamped, ini-
tialed, or signed and dated by authorized personnel or stherwise
authenticated in accordance with approved procedures. These rec-
ords may be originals or reproduced copies. Auathentication may
take the form of a statement by the responsible individual or
organization. Handwritten signatures are not required if the
document is clearly identified as a statement by the reporting
individual or organization.

F4S will maintain a 1ist which contains the signature and initials
of the personnel authorized to authenticate records.

- Receipt of Records

F&S will designate a person or organization to be respomsible for
recefving the records. T7The designee will be responsible for or-
ganizing and implementing a system of receipt centrol of records
for permanent and temporary storage in accordance with approved
procedures. The receipt control system will be structured to
permit a current and accurate assessment of the status of records
during the receiving process. As a minimum, the receipt control
system will include the following:
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0 A wmethod for designating the required records..
o A method for identifying the records received.
0 Procedures for receipt and fnspection of incoming records.

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

The 4ndividual or orgamization responsible for receiving records
will previde protection from damage, deterioration, or loss during

i4he time.that the records are in their possession.

17.5
17.5.1

17.5.2

17.6

17.6.1

17.6.2

Records Identification

Records er indexing systems or both will provide sufficient inform-
ation to permit identification between the record and the items or
activities to which it applies. Records will be clearly identified
by a unique number or other designation which is directly traceable
to controlling programmatic information (e.g., project, contract
number, test number, preparing organization, author, date, title,
subject, etc.). This wmnique identification number or other des-
ignation will not be repeated anywhere in the Yucca Mountain
Project. The Yucca Mountain Project Office (YMPO) or its designee
will review and approve the records identification system of all
its contractors and subcon-tractors to ensure consistency.

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

Permanent Storage Facility

Records will be controlled from the time they are completed until
the time they are stored in a permanent storage facility. Tempo-
rary storage, preservation, safekeeping, and retrievability of com-
pleted records will be in accordance with the requirements appli-
cable to the permanent storage of records. 'The use of dual storage
facilities is an acceptable alternative to a single fire-rated, en-
vironmentally controlled facility.

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

Before the records are stored, a written storage procedure will be
prepared and responsibility assigned for enforcing the requirements
:fntha;: procedure. As a winimum, this procedurs will include the
following: . -
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o A descrliption of the storage facility.
0 The filing system to be used.

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

o The method of verifying that the records are those designated
{see Paragraph 17.4.1 of this section).

o The rules governing access to and control of the file.

o The method for maintaining control of and accountabﬂity-for
records removed from the storage factlity.

o A method for filing supplemental information (see Paragraph
17.9 of this section).

Preservation

Records will be stored in a manner approved by F&S or other
organizations responsible for storage. In order to preclude
deterioration of the records, the following requirements will

apply.

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

0 Records Qiﬂ be firmly attached in binders or placed in folder
or envelopes for storage in steel file cabinets or on shelving
in containers. .

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

safekeeping

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

Measures will be taken to provide for replacement, restoration, for
substitution of lost or damaged records. These measures will be
accomplished within 90 days following determination that either a

‘record has been lost or a record has been damaged to a degree it is

no longer complete or legible.

rr n
Records may be corrected in accordance with written procedures that
provide for appropriate review or approval by the originating or-
ganization. .
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17.9.2 The correction will include the date and the identification of the
person authorized to issue such correction and will not obliterate
the corrected data.

17.10 Storage Facility

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

Th: following requireménts apply to temporary record storage facil-
fties:

17.10.1 Records will be stored in facilities constructed and maintained
in a manner that minimizes the risk of damage or destruction
from natural disasters, such as winds, floods, or fires; en-
vironmental conditions such as high and low temperatures and
humidity; and infestation of insects, mold, or rodents.

17.10.2 F&S will utilize the alternate single facility. The following
1s]an acceptable alternative to the criteria for a single fa-
cility:

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

17.11  Retrieval
17.11.1 Storage systems will provide for retrieval of information in

accordance with planned retrieval times based upon the record
type. Final reports will contain a listing, by unique number
or other designation, that enables prompt retrieval of all doc-
uments used to compile or evaluate the report. This listing
will include, as a wminimum, all referenced documents, peer
review, or other review documents, computer codes, data sheets,
procedures, and test plans. A1l documents referenced by final
reports, except readily available references such as encyclo-
pedias, dictionaries, engineers’ handbooks, etc., will be re-
trievable from the Records Management System (RMS).

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

17.11.3 Records maintained by F&S at their facility or other location

(on an interim or other basis) will be accessible to the YMPO
or its designated alternate. :

17.12  Disposition

17.12.1 Records that are accumulated at various locations, prior to
transfer, will be made accessible to the YMPO either directly
or through the procuring organization.
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17.12.2 The Custodian will inventory the submittals, ‘acknowledge re-
ceipt, and process these records in accordance with this doc-
ument or the procedures implementing this document.

17.13 Various regulatory agencies have wrequirements concerning records

that are within the scope of this document. The most stringent
requirements will be used to determine final dispositions.

17-6



18.0
18.1

18.2

QAPP-002, REV. 6

MDITS

fenix & Scisson, Inc., activities will be subject to internal and
external audits to assure that procedures and activities comply
with the overall Quality Assurance program and to determine their
effectiveness. The F&S Quality Assurance Program Plan (QAPP)
includes a system of planned, periodic audits to provide an
objective evaluation of the quality-related practices, procedures,
instructions, activities, and items including the review of
-documents and records to ensure that the QA program is effective
and properly implemented. The audits will be performed in accord-
ance with written procedures using checklists by appropriately
“#rained personnel who do mot have direct responsibility for per-
forming the activities being audited. Audit results will be doc-
umented, reported to, and reviewed by responsible management.
Tracking systems will be instituted for audit findings to assure
that all findings are appropriately addressed and to identify qual-
ity trends. A1l deficiencies,nonconformances, and potential
quality problems identified during the audit are to be documented
and monitored until verification of effective corrective action is
made. The audited organization shall describe in a formal report
the corrective action to be taken to address findings, and shall
submit the report to the auditing organization and their own
responsible management. F&S will not conduct audits of other Par-
ticipating Organizations or NTS Contractors; however, if invited,
F&S will provide representatives to participate in YMPO audits.
F&S will conduct internal (covering the entire QAPP on an annual
basis) and external audits, if applicable, of activities under its
direct control. These audits will be scheduled, planned, con-
ducted, and reported as described in this document and NNWSI/88-9.
External and internal audit schedules, and changes thereto, will be
sent to the SAIC/TAMSS Project QA Department (QA Verification Di-
vision Manager). ‘Audit schedules will identify the date of the
audit, the activities to be audited, and the requirements to which
the activities are to be audited.

Internal and External QA Audits will be scheduled in a manner that
provides coverage and coordination with ongoing QA program
activities. Audits will be scheduled at a frequency commensurate
with the status and importance of the activity and shall be
initiated early enough to assure effective QA. £8&S shall perform
or arrange for annual evaluations of suppliers. These evaluations
shall be documented and shall take into account, where applicable,
(1) review of supplier furnished documents and records such as
certificates of conformance, nonconformance notices, and corrective
actions; (2) results of previous source verifications, audits, and

-veceiving inspections; (3) operating experience of identical or

similar products furnished by the same supplier; and (4} results of
audits from other sources, e.g., DOE/YHPO or NRC audits.
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Applicable elements of F&S’s QAPP will be audited at least annually
or at least once during the life of the activity, shichever is
shorter. The scope of the audit will be established by:
considering the results of any previous audits, the mature and
frequency of identified deficiencies, and any significamt changes
in personnel, organization, or in the QA Program. If more than one
purchaser buys from a single supplier, a purchaser may efther
perform or arrange for an audit of the supplier on behalf of itself
and other purchasers to reduce the number of external asdits of the
supplier. The scope of this audit shall satisfy the weeds of all
of the purchasers, and the audit report shall be distribwted to all
the purchasers for whom the audit was conducted. Mevertheless,
each of the purchasers relying on the results of an audit performed
on behalf of several purchasers vemains individually wesponsible
for the adequacy of the audit.

Elements of an external organization’s QA program will be audited
at least amnually or once during the life of the activity, which-
ever is the shorter period, with the following exception: f the
activity is less than four months in duration, an audit is not re-
quired to be performed unless an audit is necessary due to the com-
plexity or importance of the activity being performed. The justi-
fication for not performing audits of suppliers whose activities
are less than four months in duration shall be documented and
approved by the Manager of QA prior to implementation of the
activity. A copy of the documented justification shall be provided
to the YMPO PQM.

F&S will develop and document an audit plan for each awdit. This
plan will identify the audit scope, requirements, audit personnel,
activities to be audited, organizations to be audited, organiza-
tions to be notified, applicable documents, schedule, and check-
lists. F&S will select and assign auditors who are independent of
any direct responsibility for the performance sf the activities
they are to audit. If the audit is to be an internal one, then the
personnel who have direct responsibility for performing the
activities to be audited will not be tnvolved in the selection of
the audit team. The Vice President and General Manager will select
the Audit Team Leader for audits of the Quality Assurance Division.
Audit personnel have sufficient authority and orgamizational
freedom to make the audit process wmeaningful and effective.
AppendixlF defines the requirements for the qualificatiom of audit
personnel.

An audit team will be {identified before the beginning of each
audit. The team will consist of one or more auditors and will have _
an individuai qualified as & Vead suditor who organizes and directs
the audit, coordinates the preparation and issuance of the audit
report, and evaluates the responses. The audit team leader shall
identify the techaical specialists, {f any, who will participate in
the audit and include this informatiom in the audit plan. Audit
team members selected to participate in audits for technical
consideration purposes shall have appropriate technical expertise
or experience in the work being audited. Multidisciplinary audit
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teams shall be empleyed shen activities to be audited involve more
than a single techmical area. The audit team leader will ensure
that the audit team #s prepared before the audit begins.

Audits will Se performed in accordance with written procedures
using checklists as early in the 1ife of the activity as practical
and will be cemtineed at fntervals consistent with the schedule for
accomplishing the activity. Elements that have been selected for
audit will be evaluated against specified requirements including a
review of carvective actions taken on deficiencies in the area
being audited that were $dentified during previous audits. Objec-
tive evidence will B¢ examined to the depth necessary to determine
Af these elements ae adequate for effective control and to deter-

- wmine whether er not they are being implemented effectively. The

Audit results will be documented by audit personnel and will be
Teviewed by mamagement having responsibility for the area being
~audited. Comditioms that require prompt corrective action will be
reported immediately to the management of the audited organization.

Audit findings will be reviewed with the audited organization at a
closing meeting.

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

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

0 Summary of audit results, fncluding a statement of the effec-
tiveness of the QA program elements that were audited.

0 Description of each reported adverse audit finding in suffi-
cient detail te enable corrective action to be taken by the
audited organization.

Management of the asdited organization or activity will investigate
adverse audit findings; determine root cause;schedule corrective
action, including measures to prevent recurrence; and within thirty
(30) calendar days of receipt of the audit report, notify the
appropriate organizations §n writing of action taken or planned.

The adequacy of audit responses shall be evaluated by the auditing
organization.

Follow-up actfon will be taken to determine whether or not correc-
tive action has beem accomplisted as scheduled and will be verified
by the auditing orgamization. 4An analysis of audit results will be
performed by FiS Q& to identify quality trends. The results will
be reported to responsidble management for review, assessment, and
appropriate action.
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18.8  As a minimum, audit records will {nclude the fol'lowi‘ug:

o Identification of the organization or organizatioms, activi-
ties, or items audited and the {ndividual or $ndividuals con-
tacted during the audit or audits.

o Description of any deficiencies, monconformances, and potential
Quality problems identified during the audit or audits.

-0 Audit plans, audit reports, written replies, and the record of
completion of corrective action, and close out of the audit.

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

18.10 Surveillances

The F&S Yucca Mountain Project Audit Program is supplemented by
independent surveillance activities. The purpose of a surveillance
is to monitor or observe items or activities to verify conformance
to specified requirements. These surveillances will be conducted
by F&S Quality Assurance, and will be either scheduled or
implemented on a random basis.

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

18.10.1 Surveillances will be performed to written checklists or sur-

‘ veillance plans whenever practical. The documentation shall
identify characteristics, methods, and acceptance criteria,
shall provide for recording objective evidence of results, and
accuracy of the equipment necessary to perform surveillance.
The specification of acceptance criteria related to surveil-
Tances may be as simple as "to verify proper implemeatation of
procedures® or *to verify conformance to requirements.®

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

18.16.3 As a minimum, surveillance records will identify the following:
o Item or activity.
0 Dite of the swrveillance.

0 Name of the individual performing the surveillance.
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Identification of the organization(s), activities or items

surveilled, including the name or names of personnel con-
tacted. :

Description of any deficiencies, nonconformances and poten-
tial quality problems {dentified during the surveillance.
Nonconformances shall be handled in accordance with the

.requirements of Section 15 or 16, as applicable.

Surveillance Criteria
Equipment used during the surveillance.
Results.

-Acceptance statement.

18-5



