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FENIX & SCISSON OF NEVADA 

INTRODUCTION 

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.  

All FSN personnel involved in the performance of quality-related functions 
Sshall comply with the policies and requirements of this Quality Assurance 

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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INTRODUCTION 

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: Date: 7/7/8 
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Approved by: Date: Z"
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FENIX & SCISSON, INC.  

LAS VEGAS BRANCH 

QUALITY ASSURANCE PROGRAM PLAN 

SECTION I 

A DESCRIPTION OF THE 

FENIX & SCISSON QUALITY ASSURANCE PROGRAM PLAN 

FOR THE YUCCA MOUNTAIN PROJECT
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1.0 ORAN1IZATION 

1.1 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
wment. These activities affecting quality include both the performing 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.  

1.1.1 The Vice President and General Manager. Las 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.  

1.1.2 The Yucca Mountain Proiect Manager/Technical Project Officer (TPO) 
is responsible to the YMPO Director to ensure that the Project 
activities for which FS is responsible, Title I, II and III, 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.  

1.1.3 The Yucca Mountain Protect Design Manager has the responsibility 
for the development of the subsurface design of the ESF. This includes technical studies, Title I and Title I1 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.  

1.1.4 The Nevada Test Site Overations Manaaer and 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.  

1.1.5 The Drilling Manaoer has the responsibility for providing field 
personnel necessary to. support the Yucca Mountain Project drilling 
activities.
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1.1.6 The Mining Manaaer has the responsibility for providitg engineering 
and field personnel necessary to support Yucca Mountain Project 
mining and testing activities.  

1.1.7 The Manager of Geoloav/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.  

1.1.8 The Manager of Technical Support is 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.  

1.1.9 The Manager of Administration is responsible for providing support 
to Yucca Mountain Project activities for accounting and budgets, 
payroll, personnel relations, recruiting, training, procurement, 
and data processing systems.  

1.1.10 The Safety Soecialist is responsible for assuring all health and 
safety requirements as well as environmental considerations are in
corporated in ESF underground design and facilities.  

1.1.11 The Manager of Ouality Assurance reports to the Vice President and 
General Nanager and has been delegated the authority and execution 
responsibility for establishing, maintaining, 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 F&S and DOE/YMPO, Participating Organizations, NTS Support 
Contractors, and F&S suppliers. Full-time Quality Assurance Rep
resentatives, under the direction of the Manager of 4A, have re
sponsibility for performing QA functions.  

1.2 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 Representatives to assist in auditing.  
Personnel performing 4A functions have sufficient authority, 
access to work areas, and organizational freedom to identify 
quality problems; to Initiate, recomiend or provide solutions 
through designated channels; to verify Implementatiort vf solutions; 
aind to assure that further processing. delivery, instralation, or 
use is controlled until proper disposition of a 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 management 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 sufficient independence from cost and schedule.  

1.2.1 The Manager of Quality Assurance is responsible for directing and managing the overall F&S QA Program and has an appropriate organizational position, responsibilities, and authority to exercise proper control over the QA program. The Manager of Quality Assurance has appropriate management and QA knowledge and experience, and is at the same or higher organizational level as the highest line 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 communication 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 conflict with the reporting and resolution of QA issues and problems related to the Yucca Mountain Project.  

1.2.2 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).  
1.3 This Quality Assurance Program Plan applies to all items and activities of all organizations affecting quality. The organization structures and responsibilities are clearly established in this plan and implementing procedures so that the results described 

below are obtained.  

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

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

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

1-3
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1.4.1 The external interfaces between organizations and the internal 
interfaces between organizational units and changes thereto are 
documented. All 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.  

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

1.4.1.2 Reynolds Electrical and Engineerina Company (REECo) - 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.  

1.4.1.3 Lawrence Livermore National Laboratory (LLNL) - F&S receives 
direction through Y4PO to support LLNL in site investigations.  

1.4.1.4 Los Alamos National Laboratory (LANL) - F&S receives direction 
through YMPO to support LANL in site investigations.  

1.4.1.5 Sandia National Laboratories (SNL) - F&S receives direction 
through YMPO to support SNL in site investigations.  

1.4.1.6 Science Apolications International Corporation (SAICI/T&MSS is 
the integrating cantractor 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.  

1.4.1.7 United States Geolsaic Survey (USGS) - F&S receives direction 
through YMPO to support USGS in site investigations. Addition
ally, F&S provides USGS with Geology/Hydrology personnel as 
described in Section 1.1.7.  

1.4.1.8 Yucca Mountain Prolect Office (YMPO) - 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 is responsible to YMPO for technical 
activities assigned in the Yucca Mountain Project Work 
Breakdown Structure Dictionary (WBS), and project-specific 
technical plans.  

1.4.2 From an overall Yucca Mountain Project standpoint, the above 
interfaces are exchanges of technical requirements of work to be 
performed and liaison unti7 completia of work. The Yucca Mountain 
Project Administrative Procedures (APs) provide the Implementing 
interface controls utilized by F&S while its implementing 
procedures describe the methods of conducting inter-organizational 
interfaces.

1-4
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1.5 Allegations of inadequate quality shall be resolved in accordance with the requirements of YMP Administrative Procedure AP-5.8Q, Resolution and Reporting of Quality Concerns.
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2.0 OUALITY ASSURANCE PROGRAM 

2.1 Extent of the Ouality Assurance Program 

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 
Division with assistance from the technical staff. The QAPP 
provides instruction to implement and apply the 4A requirements to 
the technical activities of the YMP. It is planned, Implemented, 
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 used 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 II. Where deviations between the requirements of these 
documents exist, the requirements of NNWSI/88-9 shall prevail.  

2.1.1 The QA criteria and specific requirements associated with these 
criteria have been adapted to the Yucca Mountain Project activities 
through NNWSI/88-g 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.  

2.1.2 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.

2-1



QAPP-O02, REV. 6

CIANGE NOTICE A 
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 its 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.  

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

2.1.4 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.  
2.1.5 FSN does not have responsibility for the development of "Q' Lists.  
2.1.6 FSN uses the Yucca Mountain Project approach to QA that recognizes the differences between items and activities that affect radiological health and safety and waste isolation, and those that do not. The approach is designed to ensure that each item and activity is assigned a QA Level that is consistent with its potential impact or importance, or both, in terms of radiological health and safety, waste isolation, non-radiological health and safety, the U. S. Nuclear Regulatory Commission (NRC) licensing 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 lower-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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2.1.7 QAPP-002 which complies with the requirements of NNwSI/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 life 
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 11 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.  

2.2 ADolication of Graded Qualitv Assurance 

2.2.1 SCOPE 

2.2.1.1 EXTENT OF APPLICATION 

The requirements of this section are applicable (as defined 
herein) to all items and activities that affect quality during 
geologic repository site characterization, facility and 
equipment design, procurement and construction, facility 
operation, performance confirmation, permanent closure, 
decommissioning, and dismantling of surface facilities. 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 YNPO shall develop a Project admfnistrative 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 documented 
and shall contain sufficient justification to support the 
exemption request. Such exemptions shall be approved by the YMPO PQM.  

2.2.1.2 PURPOSE OF A GRADED QA PROGRAM 

The purpose of a graded QA program is to select the QA requirements and measures to be applied to item and activities in the Repository Program consistent with their importance to safety, waste isolation, and the achievement of U.S. Department of Energy (DOE) mission objectives. This will be accomplished by deliberate quality planning and selective application of QA requirements on the item or activity to be performed, with varying degrees of QA applied, depending on item function, complexity, consequence of failure, reliability, replicability of results, and economic considerations. 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 line staff in accordance with YMP 
Administrative Procedures.  

2.2.1.3 DETERMINATION OF THE DEGREE TO WHICH APPLICATION IS NECESSARY 

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

2.2.1.4 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 isolation that is commensurate with the relative importance of the role or function assigned to the item or 
activity.

2-4



QAPP-0O2, REV. 6

C0ANGE NOTICE A 

2.2.2 Reoutreents 

The requirements specified in this section are to be used to apply the graded quality philosophy to all YMP QA Level I and 11 items 
and activities.  

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 
lower-tier QA Levels, this will be accomplished in 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 YNP Administrative Procedures. The basis for the selection of the 
Quality Assurance Level and assigned QA requirements shall be 
documented. The assigned Quality Assurance Levels and QA requirements must be submitted to the YMPO for review, 
resolution of comments, and approval prior to implementation or 
use. This review and approval shall be performed by the YMPO 
PQM and appropriate YMPO Branch Chiefs.  

2.2.2.2 SELECTION OF SPECIFIC QA LEVELS 

This approach incorporates three Quality Assurance Levels (QA 
Level) of which one will be assigned to each technical task 
that 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.

2.2.2.2.1 OA Lel - 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 rem or greater either at or 
beyond the nearest boundary of the unrestricted area at any 
time until the completion of the permanent closure of the repository. Items and activities important to waste isolation 
are those barriers and related activities which must meet the 
criteria that address post-closure performance of the engineer
ed and natural barriers to inhibit the release of radionu
clides. The criteria for items or acttvities important to safety and waste Isolatfon are found in 10 CFR 60, and 40 CFR 
191.
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2.2.2.2.2 OA Lel11 - are those activities and items related to the systems, structures, and components which require a level of quality assurance sufficient to provide for reliability, maintainability, public and repository worker nonradiological 

health and safety, repository worker radiological health and safety and other operational factors that would have an impact 
on DOE and YNPO concerns, and the environment.  

2.2.2.2.3 CA..Leil_1 - are those activities and items not classified as 
QA Levels I and II.  

2.2.2.3 AoDlication 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.  

2.2.2.3.1 QA Level I 

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 I activities which are on the Q-List will provide the primary data input to the basis for the NRC to authorize construction 
and to issue a license for the DOE to receive and possess source, special nuclear, and byproduct material (waste) at the geologic repository. QA Level I control and documentation must be applied to activities, including site characterization, 
scientific investigation, facility and equipment design, procurement, and construction, facility operation, performance 
confirmation, permanent closure, and decontamination and dismantling of surface facilities when they are specifically 
concerned with the protection of the 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 isolation. Within this context, QA Level I must be applied for near-term safety as well as ?ong term isolation as per the following:
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o Where items and activities could affect the preclosure 
radiological health and safety of the general public.  
Specifically, this means items and activities that could 
cause, or result In, an accident that could result in a 
radiation dose, either to the whole body or to any organ, 
of 0.5 rem or greater, either at or beyond the nearest 
boundary of the unrestricted area, at any time until the 
permanent closure of the repository.  

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.  

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

o 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 1. One of the 
purposes of this design phase is to define items that will 
be procured and/or constructed as a result of the design 
activity. The definition of items includes a detailed 
description of their function and interrelationships. As 
the design phase proceeds, and the QA level for items is identified and approved, design, procurement, and 
construction activities shall be governed by the QA level 
assigned to the item.  

2.2.2.3.2 QA LEVEL II 

QA Level II is the second highest level of quality assurance.  
QA Level I1 controls and documentation shall be applied to the 
Yucca Mountain Project activities, and items that are 
specifically concerned with nonradlological operation of the
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exploratory shaft facilities and repository, and the radiological safety of the repository worker. The high-level waste (HLW) repository will utilize engineered systems, structures, and components which must be designed, constructed, fabricated, tested, and operated to meet the performance objectives during the operational phase and to minimize the nonradiological hazard to the public and repository worker and the radiological hazard to the repository worker.  Additionally, activities that have a major impact on project costs or schedules that could delay the achievement of DOE/Office of Civilian Radioactive Waste Management (OCRWM) milestones must be appropriately controlled.  

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

o Where items and activities that are 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.  

o Where items and activities which having failed or which are performed inadequately would cause repository workers to be exposed to radiation or radioactive contamination levels in excess of the limits expressed in IOCFR2O.  
o Where items 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 involves the comparative technical analysis of alternatives/methods/equipment to determine which alternative/methods/equipmnt 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 item is identified and approved, design procurement and construction activities shall be governed by the QA Level assigned to the item.  
o Where items and activities that, having failed, could result in a major cost overrm.  

o Where items and activlttes that, if failed, could result in a major schedule slippage.
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Quality Assurance Level 11 activities may have as much 
importance as Quality Assurance Level I activities; however, 
except when used to support a Quality Assurance Level I 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 1I 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 implemented or that a technical 
Justification process is applied in accordance with YMP AP 5.9Q "Acceptance of Data and Data Interpretations Not Developed Un
der the YMP Project QA Program." 

2.2.2.3.3 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 alternatives/methods/equipment which are felt to be worthy of more detailed study shall be assigned a QA Level 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 I1 or III 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.  

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

2.3 OA Activities 

2.3.1 Overview 

FSN shall perform overview of the QA activities of all organiza
tinos (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 compliance of QA programs.  

2.3.2 Review and Aooroval of OA Proarams 

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 identify 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.  

2.4 Management Assessment 

2.4.1 Freouency of Management Assessments Management assessments will be conducted at least annually for determining (1) the effectiveness of the system and management controls that are established to achieve 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.  
2.4.2 Performance of Management Assessment Management assessments are performed by FSN in accordance with procedures for planning, organizing, performing, and documenting the management assessment conducted, 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. Management above or outside the QA Organization shall be responsible 

for the Management Assessment activity.  
2,5 Personnel Selection. Indoctrination, and Traintn Procedures 
2.5.1 Establishment of Reouirements 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 personnel qualifications and provide for appropriate indoctrination or training or both, prior to Initiatlon of actlv(ties that affect quality.  In addition to the following requirements for indoctrination and training, personnel performing activities that specifically require certification by applicable codes and standards (e.g., lead auditors, inspectors, testers, etc), are certified in accordance with the detailed requirements specified in Appendix C, D or F, as 

applicable.  
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2.5.1.1 Position Description Minimum education and experience requirements are established and documented in position descrip

tions for each position involved In the performance of activi
ties that affect quality.  

2.5.1.2 Personnel -ualification Evaluation Personnel selected will have education and experience commensurate with the minimum 
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, experience, and training and compared to those established for the position. Evaluations will be documented by managers or supervisors responsible for the activities to be performed.  

2.5.1.3 Indoctrination Prior to assigning personnel to perform 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 list, 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 Regulations 

o Project Level Documents 

2.5.1.4 Trainina Prior to assigning personnel to perform quality affecting activities training if needed, will be conducted to gain the required proficiency. The training (in-depth Instruction) will include the principles, techniques, and requirments 
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.  

2.5.1.5 Proficiency Evaluation 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 conwcetion with periodic or day-to-day employee performance 
evaluatiows. Profticenty evaluations will be performed by managers or super-isors who have responsibility for the activities 
being performed or verified.
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2.5.1.6 Recrds Records of personnel qualification evaluations, indoctrination, training, and proficiency evaluations will be retained as lifetime QA records. These records will include, as a minimum, the items listed below: 

o Personnel Oua!ificatton Evaluation Records Records of the verification and evaluation of a candidates education, experience, and training, compared to those for the position.  
o "Indoctrination Records Records of indoctrination which include the objective and content of the Indoctrination, date or dates of indoctrination, and other applicable information.  

o Training 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.  
o Proficiency [valuation Records Records of proficiency evaluation will Tnclude, as a minimum, the name of the evaluated employee, the evaluator, evaluation results, date of evaluation, and the activities covered by the evaluation.
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3.0 SCIENTIFIC INVESTIGATION CONTROL AND DESIGN CONTROL 

3.1 Scientific Investi-ation Control 

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 investigations 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 P1 personnel. F&S may also provide the 
services of support subcontractors when directed by the PI.  

3.2 Design Control 

3.2.1 General 

3.2.1.1 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 initial step of data reduction as 
well as broad level systems analyses (such as performance 
assessments) which integrate many other data and.analyses of 
individual parameters.  

It is the policy of the Yucca Mountain Project that a completed 
or final design of a facility or item evolves from a sequential 
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 undertaken by- different 
organizations, which may progress at different rates, arm 
dependent on and require an interface with each other tc 
produce a unified facility design.
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3.2.1.2 Oualitv Assurance Level Assiament All design phases will be assigped a Quality Assurance Level prior to execution in accordance with the methods specified in the YNP Administrative 
Procedure Manual.  

3.2.1.3 Oualification of Personnel Personnel performing design work will be indoctrinated, trained, and qualified in accordance with the requirements of Section 2 of this docoment. Instructions, procedures and drawings for design work will be in accordance with the requirements of Section 5 of this document.  
3.2.1.4 R For design activities including design utput doc

uments ,which involve use of untried or state-of-the-art testing 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.  

3.2.2 Design Input 

3.2.2.1 Identification. Review and Aporoval of Input Applicable design 
input, such as site characterization data, criteria letters, design bases, performance and regulatory requiremets, codes, standards, manufacturer's design data, and quality standards, will be identified, documented, and their selection reviewed and approved by F&S Design and the F&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 manneir and to provide a consistent basis for making design decisions, accomplisbing design verification measures, and evaluating design changes.  

3.2.2.2 Changes to Desion Inout Changes to approved design input, including the reason for the changes, will be Identified, documented, approved, and controlled by the responsible design 
organization.  

3.2.2.3 Considerations for Desian mnout Comsiderations for design inputs as they apply to specific items or systems are contained 
in Appendix B of this document.  

3.2.3 Design Analysis 

3.2.3.1 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, design input, design calculations, 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.  

3.2.3.2 Documentation of Design Analysis 

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

o Difinition of the objective of the analysis.  

o Definition of design input and their sources.  

o A listing of applicable references.  

o Results of literature searches or other background data.  

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

o A logical sequenced list 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.  

o 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.  

3.2.3.3 Use of Comouter Programs Computer programs that are used to 
support a licence application will be documented and controlled 
as specified in Paragraph 3.3 of this Section and Appendix H of 
this QAPP.  

3.2.4 Design Verification 

3.2.4.1 Identification and Documentation . 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.  

3.2.4.2 Timlng of Verification Verification of the adequacy of design 
will be performed prior to release for procurement, construc
tion, or release 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 verIfied will be identified and controlled. In all cases, the verification will be completed prior to relying on the component, system, or structure to perform its function.  

3.2.4.3 Extent of Verification 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 subJected 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 verification 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 designs 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 2riginator's same organization.  
3.2.4.5.2 Individuals or groups from othe- organizations contracted for 

this purpose.  

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

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

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

o The rationale for satisfying the two requirements above is documented and approved by managoement superior to the supervisor. The Manager of QA or his designee will also 
concur with this rationale.
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3.2.4.6 

3.2.4.6.1

3.2.4.6.2 

3.2.4.6.3

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.  

o 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? 

o Were the design inputs correctly incorporated into the de
sign? 

o Is the design output reasonable compared to design inputs? 

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

o 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.  

Oualification Tests 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
termlnfnq the most adverse conditions. Where the test is in
tended to verify only specific design features, the other fea
tures of the design will 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.  

3.2.4.6.4 Peer Revie 

Peer review is an acceptable method of design verification when 
the design is beyond state-of-the-art and ether methods of 
design verification are not feasible.  

3.2.5 Design Change Control 

3.2.5.1 Changes to Aoproved 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 organization 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 desigA. 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 Identification and Resoonsibility Internal and external design 
interfaces will be identified and controlled and design efforts 
will be coordinated among and within responsible design organi
zations. Interface controls will include the assignment of 
responsibility and the establishment of procedures among and 
within responsible design organizations for the review, approv
al, release, distribution, and revision of documents involving 
design interfaces.  

3.7.6.2 Infor"JaRto Transmitted Across Interfaces Design information 
transmitted across interfaces will be documnted and con
trolled. Transmittals shalT identtfy the status 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.  

3.2.7 Design Outout Reauirements

3.2.7.1 

3.2.7.1.  

3.2.7.1.  

3.2.7.1.

3.2.8

3.3

Design Outaut 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 documted procedures and quality assurance requirements.  

Design Documents as OA Records Design documentation, including 
design inputs, analyses, drawings, specifications, approved changes 
thereto, evidence of design verification and records confirming 
interface control 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 Walitt Assurance Reouirements

3.3.1 Comouter Software Documentation and Control

For a geologic repository, computer software used to perform 
analysis is support of the license application shall be controlled 
to the same lvl of requirements as software used to perform 
direct design mlysis. Auxiliary software used to support primary 
analysis software shall be control.led at a level commensurate with 
the complexity of that software.  

Where comrcial auxiliary software is used, all available documen
tation freN tlk software supplier shall be obtained. It is 
recognized that source code Is generally not available and controls 
are limited to unique version identification and user-relatecf
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manuals. Supplemental, detailed requirements for the development, 
maintenance, and security of computer software based on the life 
cycle model are contained in Appendix H of this QAPP.  

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

o 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.  

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

o Identify the methodology for establishing software baselines and baseline updates (changes) and for tracking 
changes throughout the life of the software.  

o Specify the process to be used for verification and 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.  

3.3.1.2 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.  

3.3.1.3 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, verificatt(o, and validation as the original software.  

3.3.1.4 Computer programs developed and/or modified. 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 Documentation of Comouter Software 

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 documentation; 

o Description of mathematical models and numrical meth.f; 

o Software verification and validation documuitatem; 

o User documentation; 

o Code assessment and support; 

o Continuing documentation and code listings; and 

o Software summary.  

This documentation is considered to be a QA Recor awnd is subject 
to the requirements of Section 17.0 of this QAPP. Appendix H to 
the QAPP provides detailed requirments on the costent of the 
documentation for this software and other computer softmre used on 
the Yucca Mountain Project.  

3.3.3 Software Configuration Management 

Fenix & Scisson, Inc., shall institute a software configuration 
management program appropriate to the projects it conducts and 
shall provide documentation of this program to the Records Manage
ment System (RMS). The minimum requirents for this configuration 
management program shall be: (1) the inclusion of a mnue identi
fication, including software version numbers whenever feasible, in 
the output; (2) listings of the software; 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 beimg riewd. Peer 
reviews shall meet the requirements of NUREG-1297 'Peer bview for 
High-Level Nuclear Waste Repositories" (Feb. 1988). These require
ments are contained in Appendix J of thiks QAPP.  

3.5 Technical Reviews 

When technical reviews are required, they shall be couducted in 
accordance with procedures that contain specific criteria for the 
performance of the technical review.  
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4.0 PROCUREMENT DOCUMENT CONTROL 

4.1.1 Measures to Assure Adeauate Ouality 

Measures will be established to assure that applicable regulatory requirements, design or site investigations bases, and other requirements that are necessary to assure adequate quality are suitably 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.  

4.2 Additional Requirements for OA Level I Activities 

Procurement documents issued at all tiers of procurement will include provisions for the items listed below as deemed necessary by 
F&S: 

4.2.1 Content of Procurement Documents 

4.2.1.1 Scope of Work 

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

4.2.1.2 Technical ReQuirements 

Technical requirements will be specified in the procurement documents. Where necessary, these requirements will be specified 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 identification of test, inspection, and acceptance requirements of the purchaser for monitoring and evaluating the supplier's per
formance.  

4.2.1.3 OA Requirements 

4..2.1.3.1 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 Program Plans and Documents of subcontractors for CA Level I purchases 
will be reviewed and approved by F&S. Those which do not adequately defflne QA requirements, as jufged by the QA. representa
tive of F&S,_will be corrected prior to initiation of activities 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 subtler 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.  

4.2.1.3.2 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 equipmt can be 
detected).  

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

4.2.1.5 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 svecific QA records, then the 
retention times and disposition requirements will be specified 
in accordance with Section 17 of this document.  

4.2.1.6 Nonconformance 

The procurement documents will prescribe the FUS requirements 
for reporting and approving disposition of nonconfrmances.  

4.2.1.7 Soare and Replacement Parts 

The procurement documents will require the identification of 
appropriate spare and replacement parts or assemblies and the 
appropriate delineation of the tecivical 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 consider the 
interchangeability, function and safety of the item. The 
evaluation will be documented.
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4.2.2 Procurement Document 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 organization. The review by the QA organization will assure that the 
following requirements are met: 
o QA Requirements are correctly stated, inspectable and controll

able.  

o There are adequate acceptance and rejection criteria.  

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

4.2.3 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: 

o Appropriate content will be included in procurement documents 
as required by Paragraph 4.2.1 of this section.  

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

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

4.2.4 Distribution of Procurement Documents 

F&S will forward to the SAIC/T&MSS Project. QA Department (QA Verification Division Manager) a copy of purchase documents, and changes thereto, as issued, when purchases involve Quality Assurance Level I items or services. Ofty 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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5.0 INSTRUCTIONS. PROCEDURES. PLANS AND DRAWINGS 

5.1 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 lieu 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.  

5.2 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.  

5.3 Distribution 

F&S will maintain and provide the YHPO 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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DOCUMENT CONTROL 

Document Preparation. Review. Aporoval, and Issuance

6.1.1 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: 

o Documents containing or specifying quality requirements.  

o Documents that prescribe activities affecting quality.  

6.1.2 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.  

6.1.3 Implementation 

Implementation of document control will provide for the follow
ing: 

o Identification of documents to be controlled.  
o Identification of asstonment of resnnn~tiliitv fnr n•n..

reviewing, approving, and issuing documents. F d 

o 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 
documemts 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 
revisioms of documents.  

o Coordination of interface documents.  

Document Mianaes 

Minor Changes 

Minor changes to documents, such as 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 minor changes that 
do not require such a review and approval and the persons who can 
authorize such a decision will be clearly delineated.  

6.2.2 Maior Chanoes 

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.  

6.3 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 PQM1 
and the SAIC/T&MSS Project Quality 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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7.0 CONTROL OF PURCHASED ITEMS AND SERVICES 

7.1 General Reaulrements 

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 requirement, 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 serv
ices are listed below.  

7.2 Procurement Planning 

7.2.1 Procurement activities will be planned and documented to ensure a systematic approach to the procurement process. Procurement planning 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 following: 

o What is to be accomplished.  

o Who is to accomplish it.  

0 Now it is to be accomplished.  

o When it is to be accomplished.  

7.2.2 Procurement Tiima 

To ensure interface copatibtlity artd a mnifrm approach to the procuremest 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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7.2.3 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 listed as follows.  

Planning will provide for the integration of the following: 

7.2.3.1 Procurement document preparation, review, and change control.  

7.2.3.2 Selection of procurement sources.  

7.2.3.3 Purchaser control of supplier performance.  

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

7.2.3.5 Control of nonconformances.  

7.2.3.6 Corrective action.  

7.2.3.7 Acceptance of item or service.  

7.2.3.8 QA records.  

7.3 Source Evaluation and Selection 

7.3.1 Selection of Suopliers 

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.  

7.3.2 Source Evaluation and Selection Measures 

Procurement source evaluation and selection measures will be implemented by the purchaser and will provide for identification of the purchaser's organizational responsibilities for determining sup
plier capability.  

7.3.3 Measures for Evaluation and Selection of Procurement Sources 

Measures for evaluation and selection of procurement sources, and the results 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.  

o 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 
imlementation of his QA program.  

7.4 Bid Evaluation 

7.4.1 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.  

o QA requirements.  

o Supplier's personnel.  

o Supplier's production capabilities.  

o Supplier's past performance.  

o Alternates.  

o Exceptions.  

7.4.2 Resolution of Unacceotable Oualitv 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.  

7.5 Suoolier Performance Evaluation 

7.5.1 Interface Measures 

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

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

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

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

o Establishing methods of document information exchange between 
purchaser and supplier.  

7.5.2 Verification Measures 

7.5.2.1 Extent of Verification 

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 may 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 accomplished 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.  

7.5.2.2 Record of Verification Activities 

Activities performed to verify conformance to requirements of procurement documents will be recorded. Source surveillances 
and inspections, audits, recefving inspections, noncoforcances, dispositions, waivers, and corrective actions will be documented. These completed documents will be considered PA 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.  

7.6 Control of Documents Generated by Suppliers 

Documents that are generated by suppliers will be controlled, 
handled, and approved in accordance with documented procedures.  
Means will be implemented to ensure that the submittal of these 
documents is 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.  

7.7 Acceptance of Item or Service 

7.7.1 Methods for Acceptance 

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: 

7.7.2 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.  

o 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 list of the specific requirements or by 
providing, at the point of receipt, a copy of the purchase 
order and the procurement specifications or drawings, together 
with a suitable certificate. The procurement requirements 
identified shall include 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 whic to resolve the nonconformance.  

o -The certificate will be attested to by a person who is respon
sible for this QA fuaction and 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 in filling out a certificate and the administrative procedures for the review and approval of the certificates, will be described in the purchaser's or supplier's QA program.  

o Mans will be provided to verify the validity of supplier certificates and the effectiveness of the certification system, such as during the perfornace 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 the supplier's past quality performance.  

7.7.3 Source Verification 

If source verification is used, then it will be performed at intervals 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 perform inspections, examinations, or test at predetermined points. Upon purchaser acceptance of source verification, documented eyidence of acceptance will be furnished to the receiving destination of the item, to the purchaser, and to the supplier.  

7.7.4 Receiving Inspection 

When receiving inspection is used, purchased items will be inspected as necessary to verify their conformance to specified requirements, by taking into account source verification and audit documentation and the demonstrated quality performance of the supplier. Receiving inspection will be performed in accordance with established procedures and inspection instructions to verify by objective evidence such features as proper configuration; identification; dimensional, physical, and other characteristics; freedom from shipping damage; and cleanliness. Receiving inspection will be coordinated with review of supplier documentation when procurement documents require such documentation to be furnished prior to receiving inspection. Receiving inspections associated with engineered Items shall be planned, performed and documented in accvrdance 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 commnsurate with the scope, complexity, or special nature of the activities. When required, personnel shall also be indoctrinated as to the technical objectives and requirements of the applicable codes and standards and the QA program elements that are applicable.  

7.7.5 Post-Installation Testing 

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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7.8 Acceptance of Services Only 

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

o Technical verification of data produced.  

o 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.  

7.9 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: 

7.9.1 Provisions for evaluation of nonconforming items.  
7.9.2 Provisions for submittal of nonconformance notice to purchaser by supplier as directed by the purchaser. These submittals will include disposition (e.g., use-as-is or repair) and technical justification that are recommended by the supplier. Nonconformances to the procurement requirements or purchaser approved documents 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.  

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

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

o The item does not conform to the original requirement even though the item can be restored to a condition such that the capability of the item to function is unimpaired.  
7.9.3 Provisions for purchaser disposition of supplier recommendation.  

7.9.4 Provisions for verificatfort of the implewtation of the disposi

7.9.5 Provisions for maintenance of records of nonconformances that are 
submitted by the Supplier.
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7.10 Commercial-Grade Items 

7.10.1 Alternatives 

If a design requires conmercial-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 4.9 of this QAPP.  

7.10.1.1 Identlficatlio of Cowmercial-Grade Items 

Where the cnmmercial-grade item Is to be used as an integral 
part of the desiged facility, it will be identified in an 
approved design or design output document. An alternate 
commercial-grade item may be supplied If 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
pl ication.  

7.10.1.2 Source Evaluation and Selection 

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.  

7.10.1.3 Purchase Order 

Comiercial-grade items will be identified in the purchase order 
by the manufacturer's published product description (e.g., the 
catalog number).  

7. 10. 1.4 Recei ot of Cmmercial -Grade Item 

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

o Damage was not sustained during shipment.  

o The item received was the itim ordered.  

o Inspection, testing, or both, is accomplished by the pur
chaser, im accordawce with written procedures, to ensure 
conformance with the manufacturer's pu•Oiisbed requirements.  
If applicable, acceptance of the item may be accomplished 
via the calibration program in accordance with the require
ments of Sectim 12.0 of this QA Program Plan.  

o Documentation, as applicable to the item, was received and 
is acceptabl e.
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8.0 IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES AND DATA 

This section provides the requirements for the Identification and 
control of items, samples and data and consists of three separate 
parts. The requirements for items are stated in part A of 
NNWSI/88-9, Section VIII; in part B for samples; and part C 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 ITENS 

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

8.1.1 Physical identification shall be used 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.  

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

8.1.3 When specified by codes, standards or specification that Include 
specific identification or traceability requirements (such as 
identification or traceability of the item to applicable 
specification and grade of material; heat, batch, lot, part or 
serial &umber; or specified inspection, test or other records) the 
program shall be designed to provide such identification and 
traceability control.

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

8.2 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.  

Identification and Control of Data 

8.3 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.  

8.4 Control measures shall be establ shed and implemented to assure 
that Yucca Mountain Project data are properly identified. These measures shall include verificatiot 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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9.0 CONTROL OF PROCESSES 

9.1 General Reauirements 

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 in technical 
specifications and/or drawings.  

9.2 Process Control All 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.  

9.2.1 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.  

9.2.1.1 Oualification Reauirements 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 include proper equipment, controlled 
parameters of the special process and calibration requirements.  

9.2.2.2 Apolicable 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.
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9.2.2 Oualification of Soecial Process Procedures 

Program for Oualification Procedures shall be qulified in accordance with applicable codes, standards or 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.  

9.2.3 Oualification of Personnel Performina Soecial Processes 

9.2.3.1 Training, Oualification, and Certification Personnel shall be trained, qualified, and certified in accordance with written procedures. The training and qualification, and certification 
shall be the responsibility of the organization that is performing the work. These procedures shall be revismed by F&S Quality Assurance (QA) for compliance with requireumits.  

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

9.2.3.3 Personnel Oualification Requirements Qualification of personnel 
shall incorporate the personnel qualification requireients of the applicable codes, standards, or specifications.  

9.2.4 Special Process EouiDment 

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

9.2.5 Special Process Records 

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

10.1 General Reauirements 

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 (5) 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 Personnel 

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 Oualification 

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 comensurate 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 requirements for qualification of inspection personnel are 
included in Appendix C.  
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10.3 Inspection Hold Points 

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 point.  

10.4 Insoection Planning 

Planning for inspection activities will be accomplished and doc
umented via inspection procedures, Instructions, or checklists.  
Inspection procedures, instructions, 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.  

o Acceptance and rejection criteria.  

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

o 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 Sampling 

When sampling is used to verify acceptability of a group of items, 
the sampling procedures shall be based on recognized standard 
practices.  

10.5 In-Drocess Insoection 

Inspection of items in-process or under construction will be 
performed for work activities where necessary to verify quality.  
If inspection of processed items is Impossible or disadvantageous, 
indirect control by monitoring of processing metbods, equipment, 
and personnel will be provided.
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10.5.1 Combined Inspection and Monitoring 

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.  

10.5.2 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.  

10.6 Final Insectilon 

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.  

10.6.1 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.  

10.6.2 Acceptance 

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

10.6.3 Modifications, Reoairs, or Replacements 

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

10.7 In-service Inspection 

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

10.8 Oualification Requirements 

Appendix C of this document defines the requirements for the quali
ficatiorr for the fnspection personnel who perform inspection to 
verify conformance to specified requirewnts for the purpose of 
acceptance.
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10.9 Records 

The following are requirements for inspection records which will be 
retained in accordance with Section 17 of this QAPP.  

10.10 Inspection Records 

As a minimum, inspection records will identify the following: 

o Item or activity.  

o The date of the inspection.  

o Name of individual performing the inspection.  

o Name or names of personnel contacted during the inspection.  

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

o Inspection criteria including identification of drawing, speci
fication, etc. (and applicable revision).  

o Equipment used during the inspection.  

o Evidence as to the acceptability of the results.  

o Acceptance Statement.  

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

10.10.1 Personnel Oualification Records 

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

10-4



QAPP-002, REV. 6

11.0 TEST CONTROL 

11.1 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 inclusion in 
Technical Specifications and/or drawings.  

11.2 Test Reouirements 

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.  

11.3 Test Procedures 

11.3.1 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.  

11.3.2 Test Prereouisites 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.
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11.3.3 Review of Procedures Test plans and procedures shall be reviewed in 
accordance with the verification requirements defined In Paragraph 
3.2.4 of Sectiun 3 of this document. They shall prescribe 
mandatory inspection hold points (as required), methods of 
documenting test data and results, and methods of data analysis.  

11.3.4 Potential Sources of Error The potential sources of uncertainty and 
error in test procedures which must be controlled and measured to 
assure that tests are well controlled shall be identified.  

11.3.5 Altermativvs In lieu of specifically prepavrI written test 
procedures, appropriate sections of related documents, such as 
American Society for Testing and Materials (ASTh) methods, Supplier 
manuals, equipment maintenance instructions, or approved drawings 
or travelers with acceptance criteria, can be used. Such documents 
shall include adequate instructions to assure the required quality 
of work.  

11.4. Test ltsults 

Test results shall be documented -nd their conformance with 
acceptance criteria evaluated by a responsible authority to assure 
that test requirements have been satisfied.  

11.5. Test mecords 

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

o Item tested.  

z kMe of test.  

o Tester or data recorder Identification.  

o Type of observation.  

o Results and aceptabllIty.  

o Action taken in connection with any deviations noted.  

o Person evaluating results.
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12.0 CONTROL OF NEASURING AND TEST EOUIPMENT 

12.1 General 

12.1.1 Maintaining Accuracy of EauiDment 

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.  

12.1.2 Scooe of Control Prograr 

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.  

12.1.3 Description of Resoonsibilities 

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.  

12.2 Purpose of Eguipment 

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: 

12.2.1 Selection 

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 
tolerance requirements. The type, range, and accuracy of a 
measuring device shall be documented in test and Inspection 
documents. Each devite will have a unique identification 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 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 to.  
be adequate for the requirements and the basis of acceptance is 
documented ' and authorized by responsible management. The 
management authorized to perform this function shall be identified.  

12.2.3 Control 

The method and interval of calibration for each item will b* 
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 evaluatiow 
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 performeA 
when the accuracy of equipment is suspect.  

12.2.4 Commercial Devices 

Calibration and control measures are not required for rulers, tape 
measure, levels, and other devices, If normal cowunercial equipment 
provides adequate accuracy.  

12.2.5 Handling and Storaae 

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

12.2.6 Records 

Records will be maintained and equipment will be marked suitably to 
indicate calibration status. Calibration records will identify the 
calibration procedure (including revision) utilized to perform the 
calibration.
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13.0 HANDLING. STORAGE AND SHIPPING 

13.1 General Reauirements 

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 Inclusion In Technical Specifications and/or 
drawings.  

13.1.1 General Eauioment and Protective Environments 

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.  

13.1.2 Specific Procedures 

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

13.1.3 Inspection and Testing of Special Tools and Eouioment 

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.  

13.1.4 Operators of Special Ecuioment 

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

13.1.5 Marking and Labelina 

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 envirorments or the need for 
special controls.
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14.0 INSPECTION, TEST AND OPERATING STATUS 

14.1 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.  

14.2 Methods of Indicating Status 

Status will be maintained through indicators, such as physical 
location 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.  

14.3 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.

14-1



QAPP-002, REV. 6

15.0 CONTROL OF NONCONFORNING ITEMS 

15.1 General Reouirements 

Neasures 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 *ountain 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.  

15.1.1 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.  

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

15.1.3 Conditional Release 

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 (YNPO) 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 item Is evaluated and limitations(s) for use 
of the equipment or system is established.  

"o Traceability and identification of the nonconforming item are 
maintained.
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15.1.4 ing 

F&S will maintain a nonconformance control log to track non
conforming 1tems. This log will contain the following in
formation: 

15.1.4.1 The nonconformance report number.  

15.1.4.2 A brief description of the nonconforming conditiom.  

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

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

15.1.5 Segregation 

15.1.5.1 When practical, nonconforming items will be segregated by plac
ing them In a clearly identified and designated bold area until 
they are dispositioned properly.  

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

15.1.6 Disoosition 

15.1.6.1 Nonconforming characteristics will be reviewed and recommended 
dispositions of nonconforming 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.  

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

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

15.1.6.4 The person or organization assigned the responsibility 'of 
dispositioning the NCR will ensure the following: 

o Nonconformance documentation adequately identifies and de
scribes the nonconformance.
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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 Justification 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.  

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

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

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

o If a change to 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.  

15.1.6.5 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-ism, 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 YNPO PQN 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 Item will be verified 
and documented. Repaired or reworked items will be re-examined in 
*accordance with applicable procedures and with the original accep
tance criteria, unless the nonconforming item disposition has es
tabl I shed alternate acceptance criteria.  

15.1.8 Internal interfaces between organizational units and external in
terfaces between NNWSI Project participants will be clearly de
scribed.
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15.2 Reoetitive Nonconformances 

Vhen repetitive or recurring nonconforming conditions are identifi
ed, an evaluation will be made as to whether or mot 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.  

.15.3 'ke~ndina 
Nonconformance reports will be periodically analyzed by F&S to show 
quality trends and to help Identify root causes of aomconformances.  
Results will be reported to upper management for review and 
assessment.  

15.4 Distribution of Documents 

Copies of nonconformance reports for items will be suit to the YMPO 
PQM and the SAIC/T&MSS Project QA Department (OA Engineering 
Division Manager) by the originating organization upn issuance 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.
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16.0 CORRECTIVE ACTION 

16.1 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.  

16.1.1 Significant Adverse Conditions 

For significant conditions adverse to quality, the identification, 
cause, and corrective action taken to preclude recurrence shall be 
documented and reported to imediate management and upper levels of 
management for review and assessment. A significant condition ad
verse to quality is one which, If 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: 
o Immediate 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.  

16.1.2 Follow-UR Action 

F&S 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.  

16.1._3 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.  

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

17.1 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.  

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

The term, records, used throughout this section is 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 regardless 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.  

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

17.1.2.1 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 least 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 data such as 
qualifications of personnel, procedures and equipment. A list 
of typical QA records is contained in Appendix E.
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17.1.2.3 Requirements and responsibilities for record transmittal, 
distribution, retention, maintenance, and disposition of QA 
records will be established and documented.  

17.1.3 The procedure that defines the implementation of the record system 
for F&S will identify measures to be implemented for the preserva
tion and safekeeping of the records before storage and for the pre
vention of delays between record completion and storage at the Pro
Ject Record Center.  

;17.1.4 for -Vurposes of record retention, all Yucca 4buntain Project 
records are classified as lifetime records and are to be retained 
for the life of the project.  

17.2 generation of Records 

17.2.1 The applicable design specifications, procurement documents, imple
menting procedures, operational procedures, or other documents will 
specify the records to be generated, supplied, or maintained by or 
for F&S.  

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

17.2.1.2 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.  

17.3 Validation of Records 

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

17.3.2 F&S will maintain a list which contains the signature and initials 
of the personnel authorized to authenticate records.  

17.4 Receiot of Records 

17.4.1 FIS will designate a person or organizatiot to be respoesible for 
receiving tMh records. The designee will be responsible for or
ganizing and implement•ng a system of receipt control of records 
for permanent and temporary storage in accordace 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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o A method for designating the required records.  

o A method for identifying the records received.  

o Procedures for receipt and Inspection of Incoming records.  

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

17.4.2 The Individual or orgaization responsible for receiving records 
will provide protection from damage, deterioration, or loss during 

- the imethat the records are in their possession.  

17.5 Records Identification 

17.5.1 Records or Indexing systems or both will provide sufficient information 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 progranmatic information (e.g., project, contract number, test number, preparing organization, author, date, title, subject, etc.). This unique identification number or other designation 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.  

17.5.2 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 systems.  

17.6 Permanent Storage Facility 

Records will be controlled from the time they are completed until the time they are stored in a permanent storage facility. Temporary storage, preservation, safekeeping, and retrievability of completed 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.  

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

17.6.2 Before the records are stored, a written storage procedure will be prepared and responsibility assigned for -enforcing the requirements of that procedure. As a minitm, this pracedure will include the 
following:
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o A description of the storage facility.  

o The filing system to be used.  

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

o The method of verifying that the records are those designated 
(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 accountability for 
records removed from the storage facility.

o A method for filing supplemental 
17.9 of this section).

information (see Paragraph

Records will 
organizations 
deterioration 
apply.

be stored in a 
responsible for 
of the records,

manner approved by FS or other 
storage. In order to preclude 
the following requirements will

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

o Records will 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 material, etc. ) to prevent damage from excessive light, stacking, 
electromagnetic fields, temperature, and humidity.  

17.8 afektueeing

17.8.1 Measures will be established to 
personnel in the storage area.  
larceny and vandalism.

preclude the entry of unauthorized 
These weasures will guard against

17.8.2 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 wr a record has been damaged to a degree it is 
no longer complete or legible.  

17.9 Corrected Information in Records 

17.9.1 Records may be corrected in accordance with written procedures that provide for appropriate review or approval by the originating or
ganization.

17-4

17.7 Preservation



QAPP-002, REV. 6

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.  

The following requirements apply to temporary record storage facil
Ities: 

17.10.1 Recoi-ds 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 
is 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 minimum, all referenced documents, peer 
review, or other review documents, computer codes, data sheets, 
procedures, and test plans. All documents referenced by final 
reports, except readily available references such as encyclo
pedias, dictionaries, engineers' handbooks, etc., will be re
trievable from the Records Management System (RMtS).  

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 Dltsositiln 

17.12.1 Records that are accumulated at various lacitions, prior to 
transfer, will be made accessible to the YMPO either directly 
or through the procurfng 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 requirements concerning records 
that are within the scope of this document. The most stringent 
requirements will be used to detemine final dispositions.
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18.0 MJITS 

18.1 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, Iperiodic 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 imlemented. The audits will be performed in accord
ance with written procedures using checklists by appropriately 
trained personnel who do not 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 quality trends. All 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. FUS 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/T&MSS 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.  

18.2 Internal and External QA Audits will be schediuled in a manner that 
provides coverage and coordination with ongoing QA program 
activities. Audits will be scheduled at a frequency coennsurate 
with the status and importance of the activity and shall be 
initiated early enough to assure effective PA. F&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 

-receiving 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/Y)PO 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, Wichever is 
shorter. The scope of the audit will be established by: 
considering the results of any previous audits, the nature and 
frequency of identified deficiencies, and any significant changes 
in personnel, organization, or In the QA Program. If me than one 
purchaser buys from a single supplier, a purchaser may either 
perform or arrange for an audit of the supplier on behalf of itself 
and other purchasers to reduce the number of external audits of the 
supplier. The scope of this audit shall satisfy the needs of all 
of the purchasers, and the audit report shall be distributed to all 
the purchasers for whom the audit was conducted. Nevertheless, 
each of the purchasers relying on the results of an audit performed 
on behalf of several purchasers remains Individually responsible 
for the adequacy of the audit.  

Elements of an external organization's QA program will be audited 
at least annually or once during the life of the activity, which
ever is the shorter period, with the following exception: if 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 PQH.  

18.3 F&S will develop and document an audit plan for each audit. 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 of 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 involved in the selection of 
the audit team. The Vice President aid 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 maningful and effective.  
Appendix F 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 individual qualtffle as a lead auditor who organizes and directs 
the audit, coordinates the preparation and Issuance of the audit 
report, and evaluates the responses. The audit tean leader shall 
identify the technical specialists, if any, who will participate in 
the audit and include this information in the audit plan. Audit 
team members selected to participate in audits for technical 
consideration purposes shall have appropriate tectnlcal expertise 
or experience in the work being audited. Multidisciplinary audit
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teams shall It empl~ed fen activities to be audited involve more than a single techical area. The audit team leader will ensure 
that the audit tern Is prepared before the audit begins.  

18.4 Audits will kA performed in accordance with written procedures 
using checklists as early in the life of the activity as practical and will be cmntinm at Intervals consistent with the schedule for 
accomplishing the activity. Elements that bave been selected for audit will be evalmded against specified requirements Including a review of corrective actions taken an deficiencies in the area being audited that sere Identified during previous audits. Objective evidence wll1 exWmined to the depth necessary to determine If these eleIuts at adequate for effective control and to determine whether r net they are being implemented effectively. The -audit results will be dmcumented by audit personnel and will be reviewed by mag-n• t having responsibility for the area being -4udited. Coudititm 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.  

18.5 The audit report, signed by the audit tea leader, should be issued within 30 caledar fys and will include the following information, 
as appropriate: 

o Description of the audit scope.  

o Identification of the auditors.  

o Identification of persons contacted during audit activities.  

o Summary of audit results, including a statement of the effectiveness of the V progra elements that were audited.  

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

18.6 Management of the aited 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 4udit report, notify the appropriate organizations in writing of action taken or planned.  The adequacy of audit responses shall be evaluated by the auditing 
organization.  

18.7 Follow-up action vwil be taken to determine whether or not corrective action has bee accomplishe as scheduled and will be verified by the auditing orguization. An analysis of audit results will be performed by FAS p1 to identify quality trends. The results will be reported to responsible management for review, assessment, and 
appropriate action.  
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18.8 As a minimm, audit records will Include the following: 

o Identification of the organization or organizatioms, activi
ties, or Items audited and the Individual or individuals con
tacted during the audit or audits.  

o Description of any deficiencies, nonconformances, and potential 
quality problems iaentified during the audit or audits.  

•e 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.  
Records for each lead auditor will be maintained mnd updated 
annual ly.  

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 
monitored 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
lances may be as simple as "to verify proper implementation of 
procedures' or *to verify conformance to requirements.' 

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

18.10.3 As a mininm, surveillance records will identify the following: 

o Item or activity.  

o Date of the surveillance.  

o Manm of the individual performing the surveillance.
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o Identification of the organization(s), activities or items 
surveilled, including the name or names of personnel con
tacted.  

o Description of any deficiencies, nonconformances and poten
tial quality problems Identified during the surveillance.  
Nonconforuances shall be handled in accordance with the 

.requirements of Section 15 or 16, as applicable.  

o Surveillance Criteria 

a Equipment used during the surveillance.  

o Results.  

o Acceptance statement.
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