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1. PROJECT QUALITY ASSURANCE PLAN (PQAP)

1.1 OVERVIEW
1.1.1 PQAP Documentation

This project quality assurance plan (PQAP) conforms to the requirements of
10 CFR 50, Appendix B, as judged by CorSTAR to be applicable to software. It
addresses all pertinent sections of Standard NQA-1-1979 of the American
National Standards Institute/American Society of Mechanical Engineers
(ANSI/ASME); note, however, that the order of the sections from the
ANSI/ASME standard has been revised for greater clarity, that a number of
section headings have been changed for greater pertinence to this project, and
that sections inapplicable to this project have been deleted. More detailed
guidance for implementing the QA plan is presented in Section 2, which deals

with QA procedures.

1.1.2 Purpose and Scope of the PQAP

The quality assurance plan has been designed to ensure that all the results of this
project — the computer models CorSTAR develops or modifies, the applications
it performs, and the manuals and reports it delivers — are technically and
scientifically sound, are convenient to use, fulfill contract obligations, and are
supported by a sufficient record of their evolution.

The PQAP specifies a system of controls, audits, and reviews applicable to:

) Model performance

. Design and test specifications
° Computer codes

[ Data

) Test and application results

o Manuals and reports



The implementation of this system of controls, audits, and reviews is ac-
complished through the more detailed QA procedures given in Section 2.

In addition, the PQAP deals with the following:

Organization of the quality assurance program, including
program structure and lines of responsibility and authority

Requirements for internal QA review teams (IRTs) and
external QA review teams (ERTs)

Deliverables subject to QA control
Any special NRC requirements

Anticipated timing of IRT and ERT reviews relative to
baseline and deliverable milestones

Frequency of scheduled QA audits

1.1.3 QA Definitions

Terms used in the QA program are listed and defined below.

l.

2.

&.

Model ~ Mathematical simulation of a process, event, or state of
being. May in fact be a system of combined models. Elementary
straightforward calculations, even though performed by computer,
are not considered to be models.

Code — A set of computer instructions that implement a computer

solution for a model or system of combined models.

Performance Specifications — Detailed criteria for performance, pre-
sented in terms of the information to be obtained from a model
application. Usually dictated by, or derived directly from, contract
specifications.

Design Specifications — Detailed description of the means by which
to meet performance specifications. Means include equations to be

QEPSTAR



5.

7.

8'

9.

solved, methods of solving them, and code flow charts or program
design language (identification and organization of subprograms and
subroutines, standards, conventions, nomenclature, etc.).

Test Specifications — Description of the purpose, acceptance cri-
teria, methods, and limits of testing a model to evaluate its con-
formity with performance and design specifications and to assess its
overall scientific and operational validity.

Data — Numerical values of all constant and all independently
variable parameters input to a model, as well as numerical values of
all dependently variable parameters acquired from sources other than
the model. Does not include numbers generated as model output.
Data may be obtained from direct laboratory or field measurements,
from the literature or reference books, or from best judgment.

Library Data — Reference data, usually voluminous, used by a given
model in virtually all of its applications and not normally printed with
the model input.

Results — Values, and analyses thereof, of dependent variables
calculated by a model.

Baselines — Documented specifications, codes, data, or test or ap-
plication results and analyses that have been internally accepted for
use. Any technical report that has been so accepted is included as a
baseline; after production of the report, it and any associated
documents are subject to the QA control and documentation system.
"Baselined" means designated as a baseline. All acquired documents,
codes, and data are baselined as acquired. All internally developed or
modified specifications, codes, etc., are baselined when no further
changes are planned or expected, i.e., when internally accepted for
use. Baselines became established via an evolutionary procedure;
that is, a baseline is always subject to reevaluation and subsequent

revision.



10.

11.

12.

13.

14,

15.

16.

Formal Testing — Documented, QA-controlled testing of a baselined
code pursuant to test specifications. Formal test results and analyses
of those results are baselined.

Informal Testing — Undocumented, non-QA-controlled developmental
testing, typically done during code development or modification by
persons doing the work. Informal test results are not baselined.

Verification Testing — Formal or informal testing of a model for its
conformance with design specifications. Accomplished by comparing
mode] results to known solutions.

Validation Testing — Formal or informal testing of a model for its
conformance with performance specifications. Accomplished by
comparing model results to laboratory or field data.

QA Procedures — Steps, rules, and considerations to be followed for
each important control, audit, or review procedure included in the
quality assurance program.

QA-Controlled Actions — Actions requiring QA documentation and
approval. Included are the baselining of the PQAP and of any
specifications, codes, test data or results, application data or results,
and technical reports and/or manuals, as well as the revision of any
such items that already have been baselined. Also included are the
development of reports of reviews; the handling of problems, reme-
dial actions, and audits; and the filing and storage of materials in the
QA control {file.

QA Control File -~ Organized, indexed, properly filed, and conveni-
ently retrievable collection of all QA records, i.e., all essential
records concerning project quality. Included are pertinent portions,
or modifications thereto, of the project proposal and contract; the
PQAP; the QA procedures; the performance, design, and test specifi-
cations; baselines; the paper, micrographic, and/for magnetic tape

rSTAR



17.

18.

19'

20.

21.

22.

copies of baselined codes; data; application results and analyses
thereof; formal test results and analyses thereof; required reports
and other required deliverables; documentation of problems and
associated remedial actions; reviews and audits; the QA control
documents pertaining to all the above; related indexes and control
lists; and all communications from the client affecting technical
baselines. Hardcopy records must be stored in a fire-resistant
container; tapes must be stored in a secure location other than the
location of the central processor.

Minor Revision — Minor change in baselined specifications, usually
required as a result of mechanical or implementation errors and not
affecting other baselines.

Major Revision — Substantive change in baselined specifications,
usually required as a result of unforeseen limitations or because of
conceptual or significant formulation errors. May affect other

baselines.

Problem — An error of technical formulation or implementation that
affects a baseline, a deviation from baselined specifications, or a
lack of conformance with QA procedures.

Minor Problem — An error, deviation or nonconforming item that
requires at most & minor revision and does not significantly affect

previously completed work.

Major Problem — An error, deviation or nonconforming item that
requires a major baseline revision, significantly affects work pre-
viously completed, and/or represents substantial nonconformance

with QA procedures.

Critical Problem — A problem that endangers contract satisfaction or
that significantly affects baselines established in previously com-
pleted projects, or a previously reported problem that failed to be

remedied in the allotted time, or a problem arising repeatedly.

QEPSTAR



23.

24.

25.

26.

27.

28.

29.

30.

Remedial Action — Action (usually a baseline revision) carried out to
remedy the effects of a problem and to prevent recurrence of the

problem.

Corrective Action — Remedial action taken to correct conditions
causing repetitive problems.

Task —~ A component of the project work, ideally corresponding to the
development and/or application of a single model.

Personnel Assignment — For each task, a list identifying the profes-
sionals assigned, their qualifications, and their responsibilities.

Informal Reviews — Technical reviews needing documentation only of
the time of review, the material reviewed, the participants, and the

problems discovered, if any.

Formal Reviews — Technical reviews performed according to pre-
pared agendas, requiring distribution beforehand of the materials to
be reviewed, presentation of the materials by project team members,
and written documentation of the time of review, the materials
reviewed, the findings and recommendations resulting from the
review, and the response to the recommendations.

Control File Audits — Audits, conducted both internally and by the
client, and both scheduled and unscheduled, to ensure that all
contents of the control file satisfy the requirements of the PQAP and
the QA procedures. Scheduled internal audits are required for all
tasks at QA Levels 3 and 4. Unscheduled audits shall be conducted
for any task as the director of quality assurance or the client deems
advisable.

Desk Audits — Oral interviews with employees to ensure that
personnel are fulfilling their QA responsibilities and adhering to the
QA procedures. May be conducted internally or by the client, and
may be scheduled or unscheduled.

QEPSTAR
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32.

33.

34,

35.

36.

Internal QA Review Team (IRT) — A group of people (or even a single
person) selected from within CorSTAR or the subcontractor's organi-
zation to provide technical peer review. Each such person must be
technically qualified to perform the given (formal or informal) review
and must have no other involvement in the work being examined.

Internal QA Review Team (IRT) Assignment — For each task, a listing
of the individual(s) assigned to the IRT, along with each individual's
qualifications and IRT responsibilities.

External QA Review Team (ERT) — A group of people (or even a
single person) selected from outside CorSTAR and its subcontractors
to provide technical peer review. Each such person must have the
technical expertise required to perform the given (formal) review,
the independence required to ensure that the review is unbiased, and
a technical perspective likely to be different from those of CorSTAR
or its subcontractors. The work of the ERT is facilitated by the
director of quality assurance (DQA).

External QA Review Team (ERT) Assignment — For each task or set
of tasks, a listing of the individual(s) assigned to the ERT, along with
each individual's qualifications and ERT responsibilities.

Model Documentation — Documentation reflecting a model's per-
formance, design, and test specifications, its test data and results,
and user instructions, permitting persons knowledgeable about com-
puter modeling to perform valid application and/or reconstruction of
the model.

Control File Index (CFI) — Listing of the contents of the QA control
file, showing for each QA record (which may be an item or a set of
items) the control identification number (CIN), the title, and the date
of filing.
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37.

38.

39.

40.

41.

42.

43.

44,

&5.

QA Control Identification Number (CIN) — Unique set of numbers
assigned to each record in the QA control file, The numbers within
each set indicate the record's activity, model type (or application
activity), and model subtype (or subapplication), the model number
and baseline type, and the sequence number and revision identifier.

QA Contro! Document (CD) — Cover page for each record in the QA
control file. Indicates CIN and other pertinent information.

Custody Log — For each record in the QA control file, a log showing
the record's name and CIN, the name of every person who has ever
removed the record, and the date of each removal and return.

Project Tapes — Magnetic tapes containing all the codes and library
data that have been baselined and used during the project.

Project Tape Index — List of contents (codes, data) on project tape.

Project Files — All documents associated with particular tasks of the
project but not necessarily contained in the QA files or the library.

Library — Collection of all the published documents associated with a
project task or set of tasks. Thus, the library maintained at the
office of one subcontractor may be different from the library
maintained at the office of another.

QA Distribution Log — List of names of all persons who have received
copies of the PQAP or the QA procedures and a file containing their
acknowledgements of receipt.

Computer Code Users List — A list, developed (or revised) and
distributed by CorSTAR or a CorSTAR subcontractor, showing all the
known users of a code that has been distributed either internally or

externally.
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k6.

47.

48.

49.

50.

Incoming and Outgoing Documents — Records on any media (paper,
microfiche, magnetic tape, etc.) that contain information likely to be
important to the project.

Organization Charts — Diagrams showing the project management
structure and QA structure (see Figures 1 and 2 below).

Project Schedule — List or chart showing estimated sequential timing
of the various events of the project.

Deliverables — All items (reports, manuals, model documentation,
codes, etc.) specified by contact as required for delivery to the
client.

Client QA Requirements and Acceptance Procedures — Any require-
ments and procedures pertaining to documentation, QA program
approval, problem reporting, acceptance testing, and the like, identi-
fied by contract and/or by the QA procedures (seé Section 2) as
essential to the client's acceptance of the work.

1.2 ORGANIZATION OF THE QUALITY ASSURANCE PROGRAM

1.2.1 Structure of QA Program

This section describing the organization of CorSTAR's quality assurance (QA)
program specifies the responsibilities and interrelationships pertaining to each
person or team in the QA hierarchy. The organization has been designed to
ensure to the greatest extent possible that persons performing QA functions with
respect to a given task bear no responsibility for any other work carried out for

that task.

Figure 1 shows the CorSTAR management structure; and Figure 2, the QA
organization. As Figure 2 indicates, an external QA review team js used to
permit the QA work to benefit from an outside, independent perspective.

QEPSTAFI



Figure 1
CorSTAR Project Management Structure
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Figure 2 also shows the CorSTAR/subcontractor interface, which occurs primari-
ly through the director of quality assurance. The director helps the subcon-
tractors establish their QA programs and audits their performance. Each

- subcontractor's work also may be subject to an external QA team's independent
" technical review. Each subcontractor employs its own project team, project

team leader, QA manager, administrative assistant, and internal QA review
team, whose responsibilities, along with those of the director and other QA

personnel, are outlined below.

1.2.2 Responsibilities of QA Personnel

1.2.2.1 Director of QA (DQA)

The quality assurance program is managed by the director of QA (DQA). This
individual has no project responsibility for scheduling or cost control. The DQA's

responsibilities include:

° Determination, in concert with the project QA manager
(see below), of the level of QA to be applied to the
project and by the subcontractors

° Approval of the project QA plan (PQAP) and of any
revisions made to that plan

° Periodic scheduled and unscheduled auditing of compli-
ance with QA program requirements and the adequacy of

those requirements

® Participation in formal reviews of baselines for technical
and operational soundness ("baselines" and other QA terms
are defined in Section 1.1.3 above)

° Chairmanship of all external QA teams

1.2.2.2 Project QA Manager (QAM)

The project QA manager (QAM), whose function is one of review and approval,
normally is not involved in the work being reviewed or approved. The

responsibilities of the QAM include;

12




The QAM is not permitted to delegate any of these QA responsibilities
However, in carrying them out, he may use the advice and/or

downward.

Review (or obtaining of the review) and approval of all
technical and operational baselines and of conformance to

pertinent specifications

Approval of classification of baseline revisions as major
or minor

Approval of all baseline revisions

Approval of reports concerning critical baseline problems
(i.e., problems of error and/or nonconformance) and of
reports concerning remedial action

Supervision of QA administrative assistant (QA-AA)

assistance of any appropriately qualified person.

1.2.2.3 QA Administrative Assistant (QA-AA)

The QA administrative assistant (QA-AA) reports directly to the QAM and is

responsible for the following functions:

Storage, maintenance, and control of access to the QA
control file

Maintenance of up-to-date copies of the PQAP, review
team schedules, and task-specific personnel lists

Monitoring to ensure that required baseline revisions are
made

Maintenance of records denoting the time, nature, reasons
for, and authorization of baseline revisions

Administration of a system of baseline identification,
personnel notices, and audits to ensure that the updated
baselines are used

Monitoring to ensure that required reviews are made by
internal and external QA review teams

Maintenance of records concerning baseline problems
(nonconformance and/or errors) and associated remedial
actions

13
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° Dissemination of reports concerning uncorrected problems
or overdue revisions

° Review of quality assurance records (see Section 1.16) to
ensure completeness of all documentation required by

PQAP

[ Assurance that QA requirements are known to all
personnel

° Maintenance of control lists of all personnel to whom this
PQAP is to be distributed, to assure receipt of all PQAP

revisions

1.2.2.4 Project Team Leader (PL)

The project team leader (PL) reports to the project manager for administrative
control and to the QAM for quality control (see Figures 1 and 2). Each PL has
line responsibility for project development as well as the following QA duties:

° Authorization regarding the establishment of any baseline
° Authorization of any major or minor baseline revision
e Designation of revisions as major or minor

° Classification of baseline problems (errors and/or non-
conformance) as minor, major, or critical

° Approval of reports concerning baseline problems (error
and/or nonconformance) and of reports concerning as-
sociated remedial actions

° Periodic informal review of project work to ensure con-
formance with baseline specifications

1.2.2.5 Internal QA Review Teams (IRTs)

The internal QA review teams (IRTs) are responsible for performing the
following functions:

® Review, and documentation thereof, of all baselines that
provide initial specifications for codes, data, tests, or
applications, and of all technical reports, to ensure scien-
tific and operational soundness

@r«ETAR
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) Performance and documentation of model, task, and pro-
ject reviews (see Section 1.10)

. Performance and documentation of independent model
testing, or review of model testing and documentation
performed by others

1.2.2.6 External QA Review Teams (ERTs)

The function of the external QA review teams (ERTs) is to provide outside peer
review. The teams are responsible for the review, and documentation thereof, of
the major reports affecting program direction, the significant topical reports,
and selected baselines. These reviews, performed as requested by the QAM and
the DQA, serve as objective checks on the scientific and operational soundness

of the materials scrutinized.
1.2.2.7 Subcontractors
Subcontractors to CorSTAR are required to conform to the rules established by
this PQAP, as well as to the QA procedures (see Section 2) as adapted to this
project, and to document their work appropriately.
1.2.2.8 Client QA Representative
This PQAP and its implementation are subject to the approval of NRC's QA
representative.

1.2.3 Key QA Personnel

The key personnel clause of the contract names the QA personnel committed to
this project.

15
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1.3 LEVEL OF QUALITY ASSURANCE

CorSTAR's QA program provides for four alternative levels of quality assurance,
beginning with Level 1 and thereafter mounting to the most intense level, 4. The
Level & requirements are for tasks whose reliability of performance is crucial to
the public health and whose results can be expected to receive close public
attention. Each increasing level of QA is marked by a greater frequency of IRT
reviews and QA audits until finally, at Level 4, reviews by external QA review
teams (ERTs) are also required. Tasks 1, 2, 3, &, 5, and 7 of the NRC project
have been classified as requiring QA Level 4. The remaining tasks have been

classified as requiring QA Level 3.

1.4 DESIGN CONTROL
1.4.1 Deliverables and Design Documents

All deliverables under the contract are subject to QA control. Among these
deliverables are the QA records (see Section 1.16), which include the design
documents discussed below. Initiation of the development or alteration of any

computer model requires NRC notification.

1.4.2 Design Input

Design input, expressed in terms of performance requirements, generally is
defined initially by the scope of work set forth by the contract. In the contract
for this NRC project, the standards applicable to such aspects of model design as
nomenclature, coding, program documentation, and design language are specified
as contained in FIPS PUBS 38 (Publication 38 of the Federal Information
Processing Standards), issued on February 12, 1978, and in ANS] Standards N-413
and X3.9-1978, issued in 1978. Most of the computer models to be applied were
developed by various organizations using (presumably) different standards, if any.
Since the conversion of all these models and associated documentation to the
specified standards would require too great an effort to be provided for
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under the contract, this PQAP requires only that the documentation of any
acquired model meet minimum standards. Accordingly, such documentation
should include a description of the model's theory and design, a report of the
model's testing and evaluation, and a user's manual. Any documentation
submitted by CorSTAR shall meet all standards specified in the contract.

1.4.3 Design Process and Verification

Documentation of the design of computer models or systems of computer models
is made in terms of performance specifications and design specifications. The
design, embodied in the code, is verified by peer review (reviews by the IRTs and
ERTs) and by verification testing according to test specifications. Performance
specifications are defined in Section 1.1.3. The responsibilities of the IRTs and
ERTs are described in Sections 1.2.2.5 and 1.2.2.6. Testing is defined in
Section 1.1.3 and further described in terms of test control in Section 1.11.

The creation of a new computer model evolves sequentially, proceeding from the
development of performance specifications, design specifications, code, and test
specifications to testing and then to computer model documentation. (If a code
development project involves no application, the model documentation serves as
the final report.) Each set of specifications, the code, the test results, and the
model documentation are baselined (see Figure 3). Test data, if acquired from
outside CorSTAR, are baselined as received. Otherwise, they are baselined as
used. All baselines must be authorized by the PL (project team leader) and
approved by the QAM (QA manager). IRT review typically accompanies the
baselining process, occurring either shortly before baselining or shortly there-
after, whichever the QAM and PL prefer.

As for acquired models, the code and related documentation (usually including
performance, design, and verification test specifications, test data, and test
results) are baselined as received.

Model application begins with a verified baselined model (see Figure 3). Per-
formance specifications specific to the particular application are generated, and
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it may be necessary to conduct additional validation testing (e.g., history
matching). Any new test specifications are baselined. Also baselined are the
data (as acquired or used), the results, and the final report.

* Baseline reviews are conducted to ensure scientific and operational soundness

and interbaseline consistency. These reviews, included in the project milestone
schedule (see Section 1.19), may be either formal (with findings and recommend-
ations documented) or informal. They may be conducted by the DQA, the QAM,
the PL, an IRT, andfor an ERT. All reviews are documented as to date,
participants, and any revealed problems requiring remedial action (see Sec-
tion 1.14) or any adverse conditions requiring corrective action (Section 1.15).
The documentation is filed with the QA-AA, who provides copies to the PL, the
QAM, and the DQA (if these individuals did not themselves perform the review in
question). The PL, QAM, and DQA file acknowledgement of their review of this
documentation with the QA-AA.

1.4.4 Design Revisions

Each baseline revision must be authorized, documented, and filed with the
QA-AA, who then notifies in writing all potential users of the change. Minor
revisions must be authorized by the PL; major revisions, by the PL and the QAM.
Revisions are classified as major or minor by the PL, and each such classification
must be submitted to the QAM for approval. If a person responsible for
authorizing a revision is the same person making the revision, the revision must
be witnessed and approved by another person at an equal or higher company

management level.

1.5 PROCUREMENT CONTRACTS

Any contract for the procurement of software development or software applica-
tion must require the supplier to implement 2 QA program consistent with the
one discussed here and to permit audits and reviews by CorSTAR. Any contract
for the procurement of off-the-shelf software must require the supplier to

19

TA




provide appropriate accompanying documentation equivalent to performance,
design, and test specifications, test data and results, and a user's manual. Each
such procurement contract must be reviewed by the DQA or QAM to ensure

- inclusion of all appropriate provisions.

1.6 QA-CONTROLLED ACTIONS

QA-controlled actions (defined in Section 1.1.3, item 15) must be conducted
according to documented procedures (see Section 2). These procedures specify
the steps and rules to be followed in carrying out the actions, the organizational
responsibilities for the actions, and the criteria for deciding whether the actions

have been properly executed.

1.7 DOCUMENT CONTROL
"1.7.1 QA Control File

A QA control file must be kept by each subcontractor and by CorSTAR. This
file, which is created, maintained, and controlled by the QA-AA, contains
records of all project items generated by or for the subcontractor (or by or for
CorSTAR), as specified in Section 1.1.3, item 16.

Each control file consists primarily of (1) hardcopies of the pertinent records,
which are stored at the subcontractor's (or CorSTAR's) offices in a lockable,
fireproof filing cabinet, and (2) the magnetic tapes containing codes and data,
working copies of which are stored at the computer location, and backup copies
of which are stored at the subcontractor's (or CorSTAR's) offices. Also included
in the control file are microfiche for hardcopies of codes; these are stored at the

subcontractor's (or CorSTAR's) offices.

In the case of the paper records in the control file, changes or new entries may
be made only through the QA-AA and must be accompanied by the requisite QA
control documents, properly completed. In the case of working tapes, changes or




new entries must be registered with the QA-AA. (Although such alterations
could theoretically be made without the knowledge of the QA-AA, the reality is
that records on tapes can be revised only by generating a new file. In other
words, it is not practically possible to inadvertently revise a code by inserting

" the revision on the same place on the same tape. Thus, new files are easily

detected when the QA-AA generates the backup tape.) As for the microfiche
copies of codes, acquired codes must be microfiched when received, off-the-
shelf codes must be microfiched when incorporated into the project, and all
codes used must be microfiched at the conclusion of the project.

Either prior to or at the end of the project, the DQA shall direct each
subcontractor to transmit its control file originals to CorSTAR. Once the
various sets of originals have been received, CorSTAR will assemble them into a
master QA control file and will submit this master file to NRC.

1.7.2 QA Control Documents

Control documents, used for all QA-controlled actions, consist of one-page
forms describing the action taken, the reasons for taking it, the person(s) taking
it, and the person(s) approving it. The form is attached as a cover page to the
detailed documentation of the action and is stored along with that documenta-

tion in the QA control {file.

Control documents are filed by the PL with the QA-AA. After making sure that
the documents have been properly completed, the QA-AA sees to their proper
filing in the control file and ensures that copies are distributed to all appropriate

personnel.
1.7.3 Control Lists
A list of all personnel and the tasks to which they are assigned must be kept by

the QA-AA. Furthermore, the QA-AA must maintain lists of group and
individual users of baselined models and model derivatives so that the appro-
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priate parties can be readily notified of any problems that arise. The QA-AA
also must maintain a list of the persons to whom the PQAP, the QA procedures,
and any revisions thereto have been distributed and must require each such
person to transmit an acknowledgement of his or her receipt of such documents.

1.7.4 Signatures

Two types of signatures must be maintained, one pertaining to the chain of
custody, and the other to the chain of authority:

° Custody — Upon establishment of any baseline, a custody
log kept in the QA control file must contain the signa-
tures of all persons having custody of the master copy of
the baseline. The log also must make note of the time
during which such custody is maintained.

° Authority — Upon establishment of any baseline, docu-

‘ ments controlling the baseline must contain the signatures
of all persons authorizing and/or performing revisions to
the baseline.

1.8 CONTROL OF PURCHASED ITEMS AND SERVICES

Upon acquisition of any software or data from vendors or other outside suppliers,
CorSTAR must baseline said acquisition, including all specifications, codes, and
documentation. In cases where the selection of such software and data is subject
to CorSTAR's discretion based on appropriate evaluation, that evaluation must
take into account the extent to which the software and data have been
documented and otherwise subjected to a program of quality assurance.

Any subcontractors developing or applying software for CorSTAR must devise
and implement appropriate program elements equivalent to those in this PQAP
and must document their work appropriately. Their programs shall be subject to
audit by client and CorSTAR quality assurance personnel, and their technical
baselines shall be subject to review by CorSTAR's internal and external QA

review teams.
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1.9 CODE IDENTIFICATION AND CONTROL

Baselined codes — the only codes permitted to be used in formal testing or in
applications — are identified by name, QA ID number, tape number, and file
number. All of these identifiers appear on the code printout and on the
applicable control document in the QA control file.

1.10 INSPECTION

Each computer model developed or altered, the performance and results of each
task carried out, and the performance and results of the project as a whole must
be inspected at least when the work concludes, i.e., when the pertinent final
report has been prepared. The purpose of the inspection — to be conducted as an
inherent part of CorSTAR's system of QAM, IRT, and ERT reviews — is to ensure
that the final product and report are consistent with the specifications and with
the record of their evolution.

1.11 TESTING

Testing, for purposes of either verification or validation, may be informal
(uncontrolled) or formal (controlled).

Verification typically involves both informal and formal testing. Informal,
uncontrolled developmental testing normally is conducted during code develop-
ment or code modification by persons doing the work. The purpose of this
informal testing, in which computer model output is compared with results
calculated by other means, is to verify that the model is functional and that it
satisfies design specifications.

Controlled formal testing, however, is required to ensure the reliability of model
results. Such testing (defined in Section 1.1.3, item 10) is performed according
to test specifications (Section 1.1.3, itermn 5) and according to the project
milestone schedule (Section 1.19) and takes place prior to application of the
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model. Off-the-shelf models also must be formally tested before application to
check on their continuing integrity and reliability.

Validation testing — i.e., testing to ensure that the model satisfies its perform-
ance specifications — is done by comparing calculated results with laboratory or
field data. Such testing is usually carried out after verification and as a part of
either the model development or model application work. The nature and extent
of the testing to be done are set forth in the test specifications, and formal
testing requirements are specified in the project milestone schedule.

1.12 TEST INPUTS, RESULTS, AND EQUIPMENT

The baselining process serves to control test specifications, data, and results.
Each running of a test problem, including the test data used and the results
generated, must be documented as part of the model documentation work.
Thereafter, following the alteration of any code or equipment or the elapse of
any significant shelf time (time not in use) prior to exercising the model, each
test problem must be rerun and documented as before to verify the model's

continuing integrity and reliability.

1.13 HANDLING AND STORAGE

Although all reports — whether generated or acquired, to be published or not —
are baselined, a report need not be physically located in CorSTAR's QA control
file. Rather, if produced by or for a subcontractor, it may be stored in the
subcontractor's file and incorporated into the CorSTAR file only by reference.
Nevertheless, whatever the storage location, hardcopy QA records (see Sec-
tion 1.16) must be kept in a lockable, fire-resistant file cabinet. Tapes acquired
from outside must be baselined, duplicated, and microfiched or printed upon
receipt, with one copy of each placed under QA control. Working tapes
containing baselined material must be stored at the computer location and
duplicated periodically for storage in the QA file.
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1.14 CONTROL OF ERRORS AND NONCONFORMANCE

Any error in any baseline, any nonconformance of any baselined model with
baseline specifications, and any nonconformance with the QA program shall be
considered to be a "problem" and handled as follows.

Whether the problem is minor, major, or critical (see Section 1.1.3, items 20, 21,
and 22), a task problem report must be filled out (see Section 2.10 below). This
problem report must then be filed with the QA-AA, who, in the case of a
baseline problem, must notify all potentially affected users. The problem report
may be initiated by anyone but must be approved by the PL and, if the problem is
critical, by the QAM. The PL is responsible for classifying the problem as minor,
major, or critical (unless the problem report is one issued by the QA-AA as a
result of a previous report); and minor or major problems not corrected in a
timely manner may ultimately be reclassified as critical. In addition to being
documented as described above, any problem identified as critical must be
reported to the DQA and the NRC. This report must describe, in as much detail
as is practically possible, the implications of the problem for the model's past,
present, and future performance, the implications of the problem for any reports
or analyses based on such performance, any remedial action recommended and/or
already taken, and, in the case of actions already taken, the results.

In response to each problem report, remedial action must be taken in a timely
manner. Any correction of a baseline error or any change in baseline
specifications to rectify nonconformance must be identified as such, fully
described, and treated as a revision pursuant to the rules set forth in Sec-
tion 1.4.4 above. Any previously reported but still unremedied problems must be
monitored by the QA-AA, and any delay in timely remedy must be reported by
the QA-AA to the QAM. Initial responsibility for the correction of problems
belongs to the PL. In the case of critical problems, however, correction becomes
the shared responsibility of the QAM, DQA, and project manager.
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1.15 CONTROL OF ADVERSE CONDITIONS

Upon the identification of any condition that gives rise repeatedly to problems
adversely affecting quality, corrective action shall be taken as soon as practic-
able. Any such condition judged by the DQA to be significant shall be
documented by the person discovering it and thenceforth treated as a critical
problem pursuant to the rules set forth in Section 1.14 above.

1.16 QUALITY ASSURANCE RECORDS

The QA records include all the contents of the control file (see Section 1.1.3,
item 16). These records must be indexed, securely stored, and, unless otherwise
specified, retained at least through the project's life and for three years
thereafter. Copies of any QA records shall be made available to NRC upon

request.

1.17 AUDITS

There shall be both scheduled and unscheduled audits of compliance with all
aspects of the PQAP. Scheduled internal audits must be carried out quarterly by
the QAM, the DQA, and/or the QA-AA; and unscheduled internal audits must be
carried out periodically by the DQA. Scheduled NRC audits may be conducted at
NRC's discretion. All audits shall be documented as to date, subject, checklist,
participants, findings, and recommendations. Any matter of nonconformance
shall be handled as dictated by the requirements set forth in Section 1.1%4 above.
Documentation of audits shall be acknowledged by the PL, QAM, and DQA and
filed with the QA-AA. Copies of the documentation shall be provided to the
project manager.

- 1.18 SPECIAL NRC REQUIREMENTS/ACCEPTANCE PROCEDURES

(To be added, if applicable.)
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1.15 CONTROL OF ADVERSE CONDITIONS

Upon the identification of any condition that gives rise repeatedly to problems
adversely affecting quality, corrective action shall be taken as soon as practic-

_able. Any such condition judged by the DQA to be significant shall be

documented by the person discovering it and thenceforth treated as a critical
problem pursuant to the rules set forth in Section 1.14 above.

1.16 QUALITY ASSURANCE RECORDS

The QA records include all the contents of the control file (see Section 1.1.3,
item 16). These records must be indexed, securely stored, and, unless otherwise
specified, retained at least through the project's life and for three years
thereafter. Copies of any QA records shall be made available to NRC upon

request.

1.17 AUDITS

There shall be both scheduled and unscheduled audits of compliance with all
aspects of the PQAP. Scheduled internal audits must be carried out quarterly by
the QAM, the DQA, and/or the QA-AA; and unscheduled internal audits must be
carried out periodically by the DQA. Scheduled NRC audits may be conducted at
NRC's discretion. All audits shall be documented as to date, subject, checklist,
participants, findings, and recommendations. Any matter of nonconformance
shall be handled as dictated by the requirements set forth in Section 1.14 above.
Documentation of audits shall be acknowledged by the PL, QAM, and DQA and
filed with the QA-AA. Copies of the documentation shall be provided to the

project manager.

1.18 SPECIAL NRC REQUIREMENTS/ACCEPTANCE PROCEDURES

No special requirements or acceptance procedures have been specified.
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1.19 QUALITY ASSURANCE MILESTONES

The quality assurance milestones fall into two categories: milestones associated
with QA management and planning; and milestones closely integrated into the
project's various technical activities (technology review, development, integra-

tion, verification, validation, and documentation).

1.19.1 Management and Planning Milestones

The fundamental management and planning milestone is the production of the
project quality assurance plan. This document, the PQAP, defines the project's
QA program and is subject to revision as necessary. Both the plan and all
subsequent revisions must conform with the requirements of 10 CFR 50, Ap-
pendix B. The initial version of the PQAP for this project was submitted to NRC
on January 30, 1982. The present operating version was submitted to NRC on
April 15, 1986.

The second planning and management milestone is the generation of the QA

procedures. These are explanations of, and Step—by-step instructions for
executing, particular requirements contained in the PQAP. The procedures are
subject to revision as necessary; and, as with the PQAP, both they and any
subsequent revisions must conform with the requirements of 10 CFR 50, Ap-
pendix B. The initial version of the procedures for this project was submitted to
NRC on January 15, 1982. The present operating version was submitted on
April 15, 1986.

The planning and management milestones also include QA audits to be scheduled
at the discretion of the DQA. These periodical audits are conducted at least
quarterly.

1.19.2 Milestones Integrated into Technical Project Activities
The QA milestones incorporated into the project's technical activities are

marked by IRT and ERT reviews,
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The internal QA review team (IRT) reviews involve independent internal checks
of baselines: they are conducted by members of the project team who were not
directly involved in the given baselines' development. These reviews, scheduled
by the responsible project team leader, occur if possible before any drafts are
submitted to NRC and certainly before any final document is submitted to NRC.
Among the various types of baselines that are subject to IRT review are model
performance specifications, code design and test specifications, test and applica-
tion data, results, result evaluation reports, code documentation, and other
technical reports. Furthermore, any initial development baselines and all

deliverables must be so reviewed.

The external QA review team (ERT) reviews focus on the important deliverables
to emerge from the project's major activities and are conducted by technical
experts from outside CorSTAR and its subcontractors. These reviews, scheduled
by the DQA at the request of the project manager, occur if possible upon
completion of each important deliverable (or each logical group of such
deliverables) and certainly before the final document concerning the deliverable

is submitted to NRC.
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2. QUALITY ASSURANCE PROCEDURES

CorSTAR has established guidelines for carrying out each of the following
quality assurance procedures:

1.

2.

#.

5.

6.

7.

8.

9.

10.

11.

12.

Baselining and revision of project QA plan (PQAP)

Baselining of specifications and revision of baselined

specifications

Baselining of computer codes and revision of baselined

codes

Baselining of test/application data and revision of these
baselined data

Formal testing of computer codes and baselining of test

results
Application of codes and baselining of application results

Baselining and revision of deliverables (technical reports,
computer code documentation, etc.)

Performance and documentation of IRT reviews
Performance and documentation of ERT reviews
Generation of problem reports and remedial actions

Control of QA documents via QA control file, control file
index, project tape index, and various logs and lists

Performance of QA audits
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These procedural guidelines — essentially steps and rules to be followed and
considerations to be noted — were established initially on January 30, 1982, for
adaptation as needed to specific projects. Any revisions to the guidelines, along
with the dates of revision, are noted at the beginning of each procedural

discussion in the pages that follow.

In the case of each procedure, the purpose of the discussion and the scope of the
procedure itself are explained at the outset. Then the applicable ANSI standard
sections are listed, personnel responsibilities are specified, and the procedural
steps, rules, and acceptance criteria are presented. Attachments to the
procedural discussions include pertinent control documents, checklists, and

illustrative materials.

The QA terms and concepts dealt with in the discussions are defined in the PQAP
(see Section 1.1.3).



2.1 BASELINING AND REVISION OF PROJECT QA PLAN (PQAP)
(Procedure No. 1 Revision 1 Date ¥/15/86)

2.1.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
developing and baselining a project quality assurance plan (PQAP) so as to adapt
CorSTAR's QA program to a specific project.

2.1.2 Scope of the Procedure

The baselining of a PQAP constitutes the initial step to be taken in every
project. The requirements for the PQAP will vary depending upon the QA
level(s) assigned to the project tasks.

2.1.3 Pertinent Standard of the American National Standards Institute (ANSI)

The prescriptions for this procedure are based on the following sections of ANSI
Standard NQA-1-1979:

I.D. Definitions

II. Organization and Responsibilities
IMl. Design Control

VI. Document Control

VIII. Reviews

XMl Audits
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Responsibilities of the personnel to be involved in this procedure are outlined

below.

2.1.%4 Personnel Responsibilities

Project Team Leader (PL)

Each PL shall:

Recommend QA levels for specific tasks via a QA control
document (Form 1A, attached at end of this discussion).
Each Form A submitted in a project deals with a single
QA level; thus, if one set of tasks is assigned to QA
Level 3, and another to QA level 4, two Form lA's are
submitted.

Develop a proposed PQAP in writing

Recommend establishment of the proposed PQAP as a
bas)eline via 2 QA control document (Form 2A; see Section
2.2

For the three preceding items, obtain the approval of the
QAM and (where applicable) the DQA

File approved documents with the QA-AA

Recommend revision of a baselined PQAP via a QA
control document (Form 2A); with the approval of the
QAM, classify the proposed revision as major or minor;
and file the approved PQAP revision with the QA-AA

Quality Assurance Administrative Assistant (QA-AA)

Each QA-AA shall:

Review all QA control documents for proper completion

File and maintain the PQAP in the control file
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Quality Assurance Manager (QAM)
Each QAM shall:

e  Assign appropriate QA level(s) to the project tasks, pur-
suant to the recommendations of the PL and in consulta-
tion with the DQA

° Approve establishment of the PQAP baseline

° Approve classification of a proposed PQAP baseline revi-
sion as major or minor

° Approve establishment of major PQAP baseline revisions

Director of Quality Assurance (DQA)
The DQA shall:

e  Assign appropriate QA level(s) to the project tasks, pur-
suant to the recommendations of the PL and in consulta-

tion with the QAM

e For projects that include tasks assigned to QA Levels 3
and &4, approve establishment of the PQAP baseline and of
any major PQAP baseline revision

2.1.5 Procedural Steps and Rules

The procedure of baselining and revising the PQAP shall entail the following

steps and rules:

1. At the time the project is proposed, the QA level(s) of the
various tasks shall be assigned jointly by the QAM and
DQA, pursuant to the recommendations made by the PL
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2.

The project proposal shall address all anticipated PQAP
elements that are appropriate to the assigned QA level(s)

Immediately following project initiation, the PQAP shall
be prepared and baselined

Unless presented in a management plan or in other
documents maintained in the QA control file, the items
below shall be included in the PQAP

For tasks at QA level 1:

° Identification of tasks
) Personnel assignments
. Identification of deliverables subject to QA control

° Project schedule showing timing of deliverables

For tasks at QA Level 2:

. Identification of tasks

° Personnel assignments

o Identification of deliverables subject to QA control

. Any client QA requirements and/or acceptance pro-
cedures called for in the contract

® Project schedule showing timing of
= Deliverables

- Other baselines

For tasks at QA Level 3:
® Identification of tasks
o Personnel assignments

Internal QA review team (IRT) assignments
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. Identification of deliverables subject to QA control
° Any client QA requirements and/or acceptance pro-
cedures called for in the contract
° Organization chart
) Project schedule showing timing of
= Deliverables
—~  Other baselines
— IRT baseline reviews, both formal (if any) and
informal
- Scheduled QA audits
For tasks at QA Level &
® Identification of tasks
® Personnel assignments
° IRT assignments
. External QA review team (ERT) assignments
° Identification of deliverables subject to QA control
° Any client QA requirements and/or acceptance pro-
cedures called for in the contract
° Organization chart
° Project schedule showing timing of

- Deliverables
- Other baselines

— IRT baseline and in-process reviews, both
formal (if any) and informal

- ERT baseline reviews

- Scheduled QA audits
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3.

If and when any major or minor change occurs in regard to
any PQAP element, Form 2A shall be completed so that
the PQAP can be revised and the revision baselined.
Judgment as to whether a revision is major or minor shall
be made by the PL with the approval of the QAM. Minor
PQAP revisions shall require no formal approval. In the
case of major PQAP revisions, the need for the revision
shall be justified on Form ZA and shall require the
approval of the QAM (for projects whose tasks are at QA
Levels 1 and 2) and of the QAM and DQA (for projects
whose tasks are at Levels 3 and 4).

2.1.6 Acceptance Criteria

Baselining of PQAP

Baselining of the PQAP shall be deemed accomplished when —

1.  the PQAP has been completed in writing as described in
Section 2.1.5;
2.  the required control documents (Form 1A and Form 2A)
have been completed;
3. both control documents and the PQAP have been filed
with the QA-AA.
Revision of PQAP Baseline

Revision of the PQAP baseline shall be deemed accomplished when —

1.

justification of the need for revision has been docurr;ented and
approved as required, pursuant to the rules set forth in Section 2.1.5,

item 5;
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2. the approved revision has been incorporated into the
PQAP;

3.  the revised PQAP and the completed Form 2A have been
filed with the QA-AA.

2.1.7 Attachments

Form 1A (entitled QA Level) is included as an attachment to this section. The
remaining form used in the PQAP baselining and revision procedure, Form 2A
(Specifications Baseline/Baseline Revision), appears as an attachment to Sec-

tion 2.2.

2.1.8 Preparation and Approval of These Guidelines for Procedure 1

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document
Form A

QA LEVEL

Control ID No. (CIN):
(see Procedure No. 11)

Control Date:

Project Title:

Project ID No.: QA Level

Task Titles* Task ID #

Recommended by: PL Date:

Approved by: QAM Date:
DQA Date:

* List only those tasks to which the designated QA level applies. Since more
than one QA level may be used for a given project, complete a separate form
for each other set of tasks requiring a different QA level.

38



2.2 BASELINING OF SPECIFICATIONS AND REVISION OF
BASELINED SPECIFICATIONS

(Procedure No. 2 Revision _1 Date 4/15/86)

2.2.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
developing and baselining specifications for a computer code or system of
computer codes and in revising such baselined specifications.

2.2.2 Scope of the Procedure

The procedure described below pertains to the baselining and revision of
performance, design, and test specifications. All the prescriptions given — both
for the technical content of the specifications and for the process of docu-
menting and baselining those specifications and revisions thereof — apply to all
CorSTAR projects. The control document associated with the procedure also
applies to the baselining and revision of the PQAP (see Section 2.1).

2.2.3 Pertinent Standard of the American National Standards Institute (ANSD

The prescriptions for this procedure are based on the following sections of ANSI
standard NQA-1-1979:

II. Organization and Responsibilities
II. Design Control

VI. Document Control

XII. Quality Assurance Records
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2.2.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.

Project Team Member (PTM)
Each project team member shall:

° Develop and document technically sound specifications as
directed by the PL

Project Team Leader (PL)
Each PL shall:

° Develop and document specifications and revisions there-
of, and/or review for technical quality such development
and documentation performed by others

° Classify any revision as major or minor

° Recommend establishment of a baseline or baseline revi-
sion via a QA control document (Form 2A)

° Obtain QAM's approval of each baseline and major base-
line revision

° In consultation with the QAM, identify the effect(s) that
any baseline revision will have on other baselines in the
same task

) With the assistance of the QA-AA, identify any baselines
in other tasks that may be affected by a given baseline
revision in this task; and, if any such baselines are found,
consult with the QAM to identify the revision's effects

) File approved documents with the QA-AA
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Quality Assurance Administrative Assistant (QA-AA)

Each QA-AA shall:

[ Review for proper completion any control document (CD)
received from a PL; if necessary, assign or correct the
document’s CIN (Control Identification Number — see
Procedure No. 11); assign a control date to the CD; and
enter a reference in the control file index if the CD is

omitted pursuant to Section 2.2.5, item 6

[ File, maintain, and control access to baseline documenta-
tion

. Initiate a problem report (see Procedure No. 10) when a
baseline revision required as a result of a related baseline
revision has not been initiated within two weeks of
completion of the related revision

Quality Assurance Manager (QAM)
Each QAM shall:

o Perform technical review of recommended baselines and
major baseline revisions or secure competent technical
review thereof

° Approve establishment of baselines and major baseline
revisions

(] Approve classification of revisions as major or minor

° In consultation with the PL, identify the effects that any
baseline revision will have on other baselines

2.2.5 Procedural Steps and Rules

The baselining of specifications and the revision of baselined specifications shall
entail the following steps and rules:

QEPSTAR
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l.

2.

3.

Performance, design, and test specifications shall be
baselined for each computer code and for each system of
computer codes developed and/or applied in a project.
Acquired documentation containing specifications need
not be baselined until the corresponding code is acquired.

For tasks at QA Level 1, the performance, design, and test
specifications need be baselined only at the conclusion of
the project, as part of the final report.

For tasks at QA Levels 2, 3, and 4, the following rules
apply:

° In the case of a computer code being developed or
moditied, performance specifications shall be base-
Tined prior to coding, and design and test specifica-
tions shall be baselined prior to or at the time the
code test results are baselined (see Procedure
Number 5)

° In the case of an off-the-shelf code that is ready for
agglicatﬁl, all specifications shall be baselined
prior to the code’'s initial application in the project

® In the case of an elementary, straightforward cal-
culation not constituting a code, QA Level 1 treat-
ment shall be sutficient

Performance specifications shall:

. Generally describe the information to be expected
from the code, as well as the intended use of the
information, including any relevant contract specifi-
cations

[ Identify all the important physical and chemical
phenomena accounted for, or neglected by, the code

° State relevant differential mathematical equations
and derivations

e State and provide justification for all applicable
assumptions, limitations, and simplifications
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4.

5.

° Specifically describe input information

° Specifically describe output information

Design specifications shall:

° Describe numerical techniques

° State relevant equations and derivations that have
been treated numerically (or otherwise transformed
for numerical solution)

° State and provide justification for all applicable
assumptions and limitations

° Be consistent with the performance specifications

° Depict the structure and organization of the com-
puter program by flow chart, program design lang-
uage, or other appropriate means

e Describe means of program storage and handling

) Describe desired layout of data input and output

° Describe computer code and code system interfaces

° Specify nomenclature consistent with the nomencla-
ture of related codes and of the investigative field
in which the code is to be applied

° Specify any applicable program design or coding
standards

(] Specify any important computational characteristics
(core memory requirements, running time, accuracy
or precision)

Test specifications shall:

° State the purposes and limitations of the test

. Specify criteria for judging the test to have been
successful

° Include applicable equations (e.g., analytical solu-
tions)

) Include verification tests
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6.

7.

8.

o Include validation tests
* Specify test data covering a realistic range
® Exercise all elements of the program

® Include any client acceptance testing

Specifications contained in other documents may be
incorporated by reference (using library reference num-
bers), so long as the other documents are readily available
for review in the company library. If a library document
contains more than one type of specification being base-
lined in this way, its reference number shall appear on at
least one specification control document or code control
document, and contro! documents for the other types of
specifications may be omitted. The QA-AA shall enter
references in the control file index for specifications thus
baselined without corresponding control documents.

In the case of acquired codes, all associated specifications
and test data shall be baselined along with the code (see
Procedure No. 3) as and when the code is acquired.

All specifications of all codes developed, modified, and/or
applied shall be:

) Technically sound

® Technically complete (consistent with project bud-
get and intended use)

o Technically feasible (capable of being met)

° Practically feasible (capable of being met within
budget)

Baselines shall be revised to correct problems, improve quality, or

expand capability.
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10.  No revision of a baselined specification may be made unless first
justified and approved, with the documented justification to include
an evaluation of the effects of the revision on other baselines. Once
the justification for a recommended revision has been approved, the
revision shall be baselined.

2.2.6 Acceptance Criteria
Baselining of Specifications

Baselining of the respective specifications shall be deemed accomplished when —

l.

2.

documentation has been made of the elements listed
above in Section 2.2.5, item 3, &4, or 5

A control document (Form 2A) has been completed, or
reference has been made to the documentation noted on a
related control document, pursuant to the rules given
above in Section 2.2.5, item 6;

the required documents have been filed with the QA-AA.

Revision of Baselined Specifications

A revision of the respective baselined specifications shall be deemed accom-

plished when —

1.

2.

justification for the revision has been documented in
terms of the elements listed in Section 2.2.5, items 3, 4,
or 5, and in terms of the effects of the revision on other
baselines;

a control document (Form 2A) has been completed;

45

éEPSTAE



3. the approved revision has been incorporated into the

baseline;

4. all the above documents have been filed with the QA-AA.

2.2.7 Attachments

Form 2A (Specifications Baseline/Baseline Revision) is included as an attachment

to this section.

2.2.8 Preparation and Approval of These Guidelines for Procedure 2

Prepared by
Approved by DQA
Approved by Project Manager
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QA Contro! Document
Form 2A

SPECIFICATIONS BASELINE/BASELINE REVISION

Original Baseline (Complete Section 1 only)

Revision to Previous Baseline (Complete Sections 1 and 2)

Control ID No. (CIN):
(see Procedure No. 11)

Control Date:

Project Title:
Task Title:
Task 1.D.:

Check One and Complete:

This Baseline/Revision Was Developed by:

Signature

This Baseline/Revision Was Acquired from:

Section I: Baseline

Model Name:

Baseline Type (Check One):

A. Performance Specs References and Location
(if not attached):

B. Design Specs

D. Test Specs

G. Model Documentation

Section 2: Baseline Revision

Check One:

Major Minor Revision
Description of Revision:
Reason for Revision:

List Other Baselines Affected by This Revision:

Recommended by: PL Date:

Approved by: QAM Date:
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2.3 BASELINING OF COMPUTER CODES AND REVISION OF BASELINED CODES
(Procedure No. _3 Revision _1 Date 4/15/86)

2.3.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
developing and baselining computer codes and in revising baselined codes.

2.3.2 Scope of the Procedure

The procedure described below applies to all codes developed or applied in the
project, including codes developed or modified internally and codes acquired by
CorSTAR or its subcontractors externally.

’

2.3.3 Pertinent Standard of the American National Standards Institute (ANSD

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

Il. Organization and Responsibilities
III. Design Control

VI. Document Control

X. Handling, Storage

XII. Quality Assurance Records

2.3.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined
below.
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Project Team Member (PTM)
Each project team member shall:

° Develop technically sound, practical codes as assigned

Project Team Leader (PL)
Each PL shall:
° Develop and/or review codes and/or revisions thereof for
technical quality and practicality

(] Classify any revision as major or minor

° Recommend establishment and/or revision of a baseline
via a QA control document (Form 3A)

° Obtain QAM's approval of the baseline and of any major
revision thereof

° In consultation with the QAM, identify the effects that
any revision will have on other baselines in the same task

° With the assistance of the QA-AA, identify any baselines
in other tasks that may be affected by a given baseline
revision in this task; and, if any such baselines are found,
consult with the QAM to identify the revision's effects

() File approved documents with the QA-AA

° Write baselined code or revision on the appropriate pro-
ject tape

Quality Assurance Administrative Assistant (QA-AA)
Each QA-AA shall:

® Review for proper completion, including signatures, each
control document (CD) received from a PL, assign or
correct the document's CIN where necessary (see Proced-
ure No. 11), and assign a control date to the document

CE=s
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® File and maintain all CDs

° Generate backup project tapes

° Maintain project tape index

° Obtain microfiche of codes

e Initiate a problem report (see Procedure No. 10) when any

baseline revision required as a result of a related baseline
revision has not been initiated within two weeks of

completion of the related revision

Quality Assurance Manager (QAM)

Each QAM shall:

° Perform technical review of recommended baselines or
baseline revisions or secure competent technical review
thereof

° Approve establishment of baselines and baseline revisions
° Approve classification of revisions as major or minor

° In consultation with the PL, identify the effects that any
baseline revision will have on other baselines

2.3.5 Procedural Steps and Rules

The baselining of codes and the revision of baselined codes shall entail the

following steps and rules:

1.  Codes shall be baselined for each model and model system
interface developed and/or applied in the project. No
code shall be baselined without previous or corresponding
baselining of applicable performance, design, and test
specifications (Procedure No. 2) or without previous or

QEPSTAE
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2.

3.

4.

5.

corresponding baselining of applicable test results when
required (Procedure No. 5).

For QA Level 1, codes being developed or modified need
only be baselined at the conclusion of the project.

For QA Levels 2, 3, and 4, codes being developed or
modified shall be baselined at the time the required code
test results are baselined (Procedure No. 5).

For all QA levels, any off-the-shelf, in~house codes that
are ready for application shall be baselined before
application (Procedure No. 6) and at the time that any
required code test results are baselined (Procedure No. 5).

Codes acquired from outside sources shall be baselined as
and when received. Associated documentation
accompanying the codes, including performance, design,
and test specifications (if any), shall also be baselined at
that time. Such specifications may‘ be baselined by
reference; that is, so long as the specifications are
contained in documentation readily available in the
company library, the pertinent library reference number
may be cited in the specification control document or the
code control document (see Procedure - No. 2,
Section 2.2.5, item 6).

If, after baselining, a code is converted so as to be
compatible with different computing hardware, it must be
baselined again.

All codes shall:

° Conform to and evolve directly and obviously from
applicable design specifications
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6.

7.

® Be logically correct
[ Be efficient, consistent with project budget

° Be straightforward and easily used, consistent with
efficiency and project budget

° Be well documented internally

After any necessary conversion, all source code baselines shall be
written on project tape in the Update format (see item 8, below).

The QA Control Identification Number (CIN) consists of three numer-
ic-alpha groups (xxxa-xxa-xxa). The identifiers in the first group
reveal the activity, the code type, and the code subtype; those in the
second group, the code number and baseline type; and those in the
third group, the sequence number and revision identifier (see
Procedure No. 11, Section 2.11.5, item #). The sequence number _is
incremented for independent baselines; the revision identifier is
incremented for dependent baselines. In the case of a code, the
sequence number usually remains 01.

Any new baseline for a code will usually depend upon the previous
baseline and hence will be identified by an incremented revision
identifier (e.g., 01A, O1B, etc.) An exception will occur if, in a given
project, the latest version of a code (e.g., 101A-01C~01B) is to be
replaced by another version of the same parent code (same code
name) from another project, the new version having evolved inde-
pendently of the version to be replaced. In that case, the new code's
CIN will increment the sequence number, e.g., 101 A-01C-02.

Each code baseline and its revision history shall be identifiable by QA
CIN from any update directory, source code listing, or execution
printout. To this end, each revised code baseline shall have, as its
last identifier, a format statement ("Code Revision QA CIN
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9.

10.

11.

12,

13'

14,

xxxa-xxa-xxa") at the beginning of the source code. This last
identifier, followed by a Write instruction, shall reveal the activity,
model type, and subtype, the model sequence number, and the code
revision identifier, e.g., 101A-01B. The middle three characters
(model number and baseline type) of the complete CIN are not
needed. The result is 2 "model track" that can cross activity or

mode! type lines.

In addition to being written on project tape, initial baselines of
acquired codes and code conversions shall be microfiched as and when

acquired and when converted.

Final baselines of all codes shall also be microfiched at the project's

conclusion.

For QA Levels 2, 3, and 4, quarterly tape updates shall be made.
That is, backup copies of the project tapes to which additions have
been made shall be generated quarterly and stored at premises other
than those at which the primary tapes are kept. Each quarterly tape
update shall be cumulative, so that only the most recent tape need be
retained.

Baselined codes shall be revised as necessary to correct problems,

improve quality, and/or expand capability.

All revisions of baselined codes shall be justified in writing and
baselined at the time that any required test results are baselined
(Procedure No. 5).

Each code baseline shall be identified on the CD (Form 3A) by code
name, CIN, control date, tape format, company tape number, source
file number, object file number (optional), and compiler used. The
tape and file numbers and control date are assigned after CD
approvals are obtained. The associated verification test results (if
required) are also referenced on the CD.
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2.3.6 Acceptance Criteria
Baselining of Codes
E;;lselining of a code shall be deemed accomplished when —
1. a CD (Form 3A) has been completed;
2.  the code has been written ona project tape;

3. microfiching or hardcopy printing has been completed (if
the initial baseline is of an acquired or converted code);

k.  all of the above have been filed with the QA-AA.

Baselining of Code Revisions

Baselining of a code revision shall be deemed accomplished when —

1.  justification of the change(s) has been documented in
terms of the elements set forth above in Section 2.3.5,
item 5.

2.  all approved changes have been incorporated;
3. aCD(Form 3A) has been completed;
4.  the code has been written on project tape;

5. all of the above have been filed with the QA-AA.

QEPSTAR
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2.3.7 Exhibit

Form 3A (Code Baseline/Baseline Revision) is attached as an exhibit to this

section.

2.3.8 Preparation and Approval of These Guidelines for Procedure 3

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document
Form 3A

CODE BASELINE/BASELINE REVISION

Original Baseline (Complete Section 1 only)

Revision to Previous Baseline (Complete Sections 1 and 2)

Project Title:

Task Title:

Control ID No. (CIN):

(see Procedure No. 11) | _ | |__|C|__
Control Date:

Section I: Code Baseline
Model Name:
Tape Format: Update Card Image

Company Source Object

Tape # File #  File # (optional)
Code Storage: | _ ——_ 1 ____1 Compiler Used:

References (if any) for Performance » Design , and/or
Test Specifications:

Developed by Acquired from Name:

Signature 1f Developed

Section 2: Code Revision

Revision Developed by: | Update Indent:
Signature

Check One:

Major Minor Revision

Description of Revision:
Reason for Revision:

List Other Baselines Affected by This Revision:

Recommended by: PL Date:

Approved by: QAM Date:
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2.4 BASELINING OF TEST/APPLICATION DATA AND REVISION OF
THESE BASELINED DATA

(Procedure No. & Revision _1 Date 4/15/86)

2.4.1 Purpose of Discussion
The purpose of this discussion is to prescribe the steps and rules to follow in the

baselining and baseline revision of all code input data used in formal testing and
of all field or laboratory data used in model validation.

2.4.2 Scope of the Procedure
This procedure applies to all data used in formal testing and to all data used in
applications.

2.0.3 Pertinent Standard of the American National Standards Institute (ANSD

The prescriptions for this procedure are based on the following sections of ANSI
Standard NQA-1-1979:

II. Organization and Responsibilities
II. Design Control
VI. Document Control

XII. Quality Assurance Records

2.4.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.



Project Team Member (PTM)

Each project team member shall:

Obtain and document data as directed by the PL

Project Team Leader (PL)

Each PL shall:

Review data for technical quality and adequate docu-
mentation

Classify any revision as a major or minor

Recommend establishment andfor revision of a baseline
via a control document (Form &A)

Obtain QAM's approval of the baseline or of any major
baseline revision

In consultation with the QAM, identify the effects of any
revision on other baselines in the same task

With the assistance of the QA-AA, identify any baselines
in other tasks that may be affected by a given baseline
revision in this task; and, if any such baselines are found,
consult with the QAM to identify the revision's effects

File approved documents with the QA-AA

Quality Assurance Administrative Assistant (QA-AA)

Each QA-AA shall:

Review for proper completion, including signatures, each
control document (CD) received from a PL, assign or
correct the CD's CIN where necessary, assign a control
date to the CD, and enter a reference into the control file
index if the CD is omitted pursuant to Section 2.4.5,
item 2.
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) File and maintain CDs

° Generate backup tapes

° Obtain microfiche of data if the data are on tape

e Initiate a problem report (see Procedure No. 10) when a
baseline revision required as a result of a related baseline

revision has not been initiated within two weeks of
completion of the related revision.

Quality Assurance Manager (QAM)
Each QAM shall:

) Perform technical review of recommended baselines or
major baseline revisions or secure competent technical

review thereof

° Approve establishment of baselines and major baseline
revisions

° Approve classification of revisions as major or minor

® In consultation with the PL, identify the effects that any
baseline revision will have on other baselines

2.4.5 Procedural Steps and Rules

The baselining of test/application data and the revision of such baselined data
shall entail the following steps and rules:

1. All data used for formal testing or in applications shall be
baselined in each project.

2. Test data (other than library data) may be baselined as
part of the test specifications (see Procedure No. 2) or
along with test results (see Procedure No. 5) if no data
characterization, evaluation, or processing is required. If
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4.

J.

6.

7.

&.

the baselining is done in this way, the data CD (Form &A)
may be omitted so long as the QA-AA notes the appro-
priate reference in the control file index.

Problem-specific input data other than library data (See
Section 1.1.3, item 7) shall be printed in conjunction with
corresponding output from any test or application for
which results are baselined. The data shall be identified

by parameter name and units.

For QA Level 1, data need only be baselined at the
conclusion of the project.

For QA Levels 2, 3, and 4, data shall be baselined before
or at the time of code testing (Procedure No. 5) or before
or at the time of code application (Procedure No. 6),

whichever is applicable.

Data acquired from outside unpublished sources shall be
baselined as and when received.

Data shall:

° Be realistic for the intended code application
° Be the best data practically available

° Be fully documented as to source, method of acqui-
sition, accuracy, and reliability

For any input data derived (processed) from raw data, the
method of derivation shall be fully described.

All library data baselines shall be written on project tape.
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9.

10.

11.

12.

Final baselines of any library data used shall be micro-
fiched or printed at the conclusion of the project.

For purposes of updating, backup copies of the project
tapes to which additions have been made shall be gener-
ated quarterly. The backup copies shall be stored at
premises other than those at which the primary tapes are
kept.

Baseline data shall be revised as necessary to correct
problems and/or improve quality.

All revisions of baselined data shall be justified in writing
and baselined prior to or at the time of model testing or
retesting (Procedure No. 5) or prior to or at the time of
model application or reapplication (Procedure No. 8),
whichever is appropriate.

2.4.6 Acceptance Criteria

Baselining of Test/Application Data

Baselining of test/application data shall be deemed accomplished when —

|

2.

3.

&.

all documentation has been completed in terms of the ele-
ments set forth in Section 2.4.5, item 6;

a CD (Form &4A) has been completed;

the data have been written on project tape;

all of the above have been filed with the QA-AA.
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Baselining of Baselined Test/Application Data

Revision of baselined test/application data shall be deemed accomplished when —

1. justification of the change(s) has been documented in
terms of the elements set forth above in Section 2.4.5,

item 6;
2. aCD (Form &A) has been completed;

3. the data have been written on project tape;

4. all of the above have been filed with the QA-AA.

2.4.7 Attachments

Form 4A (Test/Application Data Baseline/Baseline Revision) is included as an

attachment to this section.

2.4.8 Preparation and Approval of These Guidelines for Procedure &

Prepared by
Approved by DQA
Approved by Project Manager

QEPSTAF!
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QA Control Document
Form 4A

TEST/APPLICATION DATA BASELINE/BASELINE REVISION

Original Baseline (Complete Section 1 only)

Revision to Previous Baseline (Complete Sections 1 and 2)

Project Title:

Task Title:

Control ID No. (CIN):
(see Procedure No. 11)

im

Control Date:

Section I: Data Baseline

Use: Problem-Specific Input Library Generic

If Problem-Specific or Library Data, Identify Computer Model Name

Computer Code CIN:

Source: Acquired (identify source):

Developed (identify applicable references and sign):

Lab Field Literature Judgment
Signature
Storage: D Tape Tape File
Other (describe location) [ o
CD References (if any): Performance Test Specificatibﬁs
Reference CIN: | | | | _|__Il.
(Performance)
Reference CIN: | | | __1 1 __|_ Other Reference
(Test) CINs Attached? D Yes D No

Section 2: Data Revision

Revision Developed by:

_Signature
Check One:  Major Minor Revision

Description of Revision:
Reason for Revision:

List Other Baselines Affected by This Revision:

Recommended by: PL Date:

Approved by: QAM Date:
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2.5 FORMAL TESTING OF COMPUTER CODES AND BASELINING OF TEST RESULTS
(Procedure No. _5 Revision _1 Date 4/15/86)

2.5.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in the
formal testing of computer codes and in the baselining of test results.

2.5.2 Scope of the Procedure

The procedure described below applies to verification and validation testing
pursuant to test specifications, and to client acceptance testing (if any), of all
computer codes after all expected development and modification work has been
completed and before application has begun. The procedure does not apply to
developmental testing (debugging) or to practice test runs.

2.5.3 Pertinent Standard of the American National Standards Institute (ANSD

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

II. Organization and Responsibilities
IlI. Design Control

VI. Document Control

IX. Test Control

2.5.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.

éEPSTAFl
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Project Team Member (PTM)

Each project team member shall:

Execute computer code and/or analyze code results as
directed by the PL

Project Team Leader (PL)

Each PL shall:

Assign appropriate personnel to conduct the tests and to
analyze the test results

Schedule the tests in accordance with the PQAP and in
coordination both with the QAM and with the personnel
assigned to conduct the tests and/or analyze the results

Review the test procedures and results for technical
quality and for consistency with baselined test specifica-
tions

Recommend baselining of the test results via a control
document (Form 5A)

Obtain the signatures (on Form 5A) of all those who
performed the test

File approved documents with the QA-AA

Quality Assurance Administrative Assistant (QA-AA)

Each QA-AA shall:

Review for proper completion, including signatures, each
control document (CD) received from a PL, assign or
correct the CD's CINs where necessary, and assign a
control date to the CD

File and maintain baseline documentation
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Quality Assurance Manager (QAM)

Each QAM shall:

The formal testing of codes and the baselining of test results shall entail the

Review test results and analyses of the results for techni-
cal quality

Approve baselining of results

2.5.5 Procedural Steps and Rules

following steps and rules:

l.

2.

Before any code, including an off-the-shelf model, is
applied in the project, it shall be formally tested
according to the test specifications most relevant to the
intended application

Formal testing shall occur after the completion of all
developmental testing (debugging, practice testing), after
the completion of any code revision that the PL (with the
QAM's approval) has not exempted from the requirement
for formal testing, after the completion of any computer
alteration, and/or after the elapse of any significant shelf
time (out-of-use time of more than one year).

Formal testing shall be reviewed by persons not involved
in the code's development or modification. These persons
shall be either the PL and/or the QAM or, if necessary,
the members of the internal QA review team (IRT).
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4.

5.

6.

7.

9.

Formal testing and the baselining of the test results shall be deemed accom-

Codes for which testing is required shall be baselined at
the time the test results are baselined (except for QA
Level 1), pursuant to Procedure No. 3; and data used in
testing shall be baselined before or at the time of testing
(except for QA Level 1), pursuant to Procedure No. &.

Input data (other than library data) shall be printed out in
conjunction with the printout of test results.

Test results shall be analyzed for satisfaction of test
specifications.

Test results, their analyses, and any useful information
drawn therefrom regarding the code's limitations or
capabilities shall be documented and baselined.

Test results baselined under another activity in the same
project may be baselined by reference to that activity.

The printout of test results and input data shall be filed
with the QA-AA when the results are baselined. The
unique job date and time identifier shall be specified on
the baseline CD (Form 5A).

2.5.6 Acceptance Criteria

plished when —
lI.  the results and analyses thereof have been documented;
2. a CD (Form 5A) has been completed;
3. the documents, including the printout of results and data,

have been filed with the QA-AA.
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2.5.7 Attachments

Form 5A (Test/Application Results Baseline) is included as an attachment to this

section.

2.5.8 Preparation and Approval of These Guidelines for Procedure 5

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document
Form 5A

TEST/APPLICATION RESULTS BASELINE

Computer Code Name:

Code ID:
Project Title:

Task Title:

(Circle One)

Control ID No. (CIN):
(see Procedure No. 11)

Control Date:

Section I: Test Job Date: Time:
Nature of Test:
Performed by:

Signature Date
Reviewed by:

Signature Date
Section 2: Application Job Date: Time:
Nature of Application:
Performed by:

Signature Date
Recommended by: PL Date:
Approved by: QAM Date:
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2.6 APPLICATION OF CODES AND BASELINING OF APPLICATION RESULTS

(Procedure No. _6_Revision _1 Date 4/15/86)

2.6.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in the
application of codes and in the baselining of application results.

2.6.2 Scope of the Procedure

The procedure described below applies to all applications of codes.

2.6.3 Pertinent Standard of the American National Standards Institute (ANSI

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

II.

L.
VL.
IX.

Organization and Responsibilities
Design Control
Document Control

Test Control

2.6.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.
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Project Team Member (PTM)
Each project team member shall:

® Select and operate codes and/or analyze code results as
directed by the PL

Project Team Leader (PL)
Each PL shall:

° Select or review selection of appropriate code

° Review test specifications, procedures, and results to
assure the code's proper verification and validation for
particular application

® Review application and analysis of application results for
technical quality

® Recommend baselining of the results via a control docu-
ment (Form 5A)

° Obtain QAM's approval of the baselining recommendation

° File approved documents with the QA-AA

Quality Assurance Administrative Assistant (QA-AA)
Each QA-AA shall:

) Review CDs received from PLs for proper completion and
signatures, assign or correct the CDs' CINs where neces-
sary, and assign the CDs' control dates

o File and maintain baseline documentation

QEP:E:TAFI
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Quality Assurance Manager (QAM)

Each QAM shall:

The application of codes and the baselining of application results shall entail the

Review test specifications, procedures, and results to
assure code's proper verification and validation for par-
ticular application

Review application and analyses of application results for
technical quality

Approve baselining of results

2.6.5 Procedural Steps and Rules

following steps and rules:

1.

2.

3.

Prior to any code's application in a new project, the PL
shall qualify the code for application by reviewing the
results of a previous test, or by having the previous test
repeated, or by having a new test performed pursuant to
the applicable test specifications set forth in Procedure
No. 5.

The code application results that must be baselined
include all those to be transmitted outside of CorSTAR,
all those to be relied upon by CorSTAR or a subcontrac-
tor, and all those that yield significant information about
the code's capabilities or limitations, or about measured
data, or about the system or process being modeled.

Input data (other than library data) shall be printed out
with the output of application results.
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4.  The printout of application results and application data
shall be filed with the QA-AA when the results are
baselined. The baseline CD shall contain the unique job
date and time identifier.

2.6.6 Acceptance Criteria

The baselining of code application results shall be deemed accomplished when —

1.  the results and analyses have been documented;
2. a control document (Form 5A) has been completed;
3. the documents, including printout of the results and data,
have been filed with the QA-AA.
2.6.7 Attachments
No attachments are included with this section, since the form (Form 5A) that

applies to this procedure also applies to Procedure No. 5 and therefore has
already been presented (see Section 2.5).

2.6.8 Preparation and Approval of These Guidelines for Procedure 6

Prepared by
Approved by DQA
Approved by Project Manager
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2.7 BASELINING AND REVISION OF DELIVERABLES (TECHNICAL
REPORTS, COMPUTER CODE DOCUMENTATION, ETC.)

(Procedure No. _7 _Revision _1 Date 4/15/86)

2.7.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
baselining technical reports, computer code documentation, and other deliver-

ables.
2.7.2 Scope of the Procedure
The procedure described below applies to all project and task deliverables
subject to QA requirements.
2.7.3 Pertinent Standard of the American National Standards Institute (ANSD

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

Il. Organization and Responsibilities
III. Design Control
VI. Document Control

XIl. Quality Assurance Records

2.7.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.
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Project Team Member (PTM)
Each project team member shall:

) Prepare reports, model documentation, and other deliver-
ables as directed by the PL

Project Team Leader (PL)
Each PL shall:
° Review reports, computer code documentation, and other
deliverables for communicative and technical quality

. Classify any revision as major or minor

® Recommend establishment and/or revision of a baseline
via 2 CD (Form 7A)

° Obtain QAM's approval of establishment of the baseline
and of any major baseline revision

. In consultation with the QAM, identify the effects that
any baseline revision will have on other baselines in the
same task

° With the assistance of the QA-AA, identify any baselines
in other tasks that may be affected by a given baseline
revision in this task; and, if any such baselines are found,
consult with the QAM to identify the revision's effects

° File approved documents with the QA-AA

Quality Assurance Administrative Assistant (QA-AA)
The QA-AA shall:

® Review CDs received from PLs for proper completion

® File and maintain CDs
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Initiate a problem report (Procedure No. 10) when any

°
baseline revision required as a result of a related baseline
revision has not been initiated within two weeks of
completion of the related revision

Quality Assurance Manager (QAM)

Each QAM shall:

Review or secure competent technical and editorial
review of recommended baselines or revisions thereof

Approve establishment of baselines and major baseline
revisions

Approve classification of revisions as major or minor

In consultation with the PL, identify the effects that any
baseline revision will have on other baselines

2.7.5 Procedural Steps and Rules

The procedure of baselining and revising technical reports, computer code
documentation, and other deliverables shall entail the following steps and rules:

1.

2.

All reports, code documentation, and other deliverables
identified in the PQAP or in some other control file
record as subject to QA control shall be baselined before

transmission outside CorSTAR.

All reports and computer code documentation shall:

° Be readable
[ Be complete
° Be technically sound

° Accurately reflect the record of their evolution

° Conform with contract specifications
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3. All computer code documentation shall include as a
minimum (1) a review of the model's theory and design, (2)
a review of computer code testing and evaluation, and (3)
a user's manual.

4, Baselined reports and computer code documentation shall
be revised as necessary to correct problems, improve
quality, and bring (acquired) computer code documenta-

tion up to the minimum standards reflected in item 3,
above, and in Section 1.1.3, item 35.

5.  All revisions shall be justified in writing and baselined
before transmission outside CorSTAR.
2.7.6 Acceptance Criteria
Baselines

Baselining of reports, model documentation, and other deliverables shall be
deemed accomplished when —

1.  the baselining has been documented;
2. a CD (Form 7A) has been completed;

3. the documentation and CD have been filed with the
QA'AA.
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Baseline Revisions

The revision of a baselined report, computer code documentation, or other
deliverable shall be deemed accomplished when —

1. need for the revision has been justified in terms of the elements set
forth in Section 2.7.5, item &;

2, the required change has been incorporated;
3. aCD (Form 7A) has been completed;

4.  the required documents have been filed with the QA-AA.

2.7.7 Attachments

Form 7A (Deliverable Baseline/Baseline Revision) is attached as an exhibit to
this section.

2.7.8 Preparation and Approval of These Guidelines for Procedure 7

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document
Form 7A

DELIVERABLE BASELINE/BASELINE REVISION

Original Baseline (Complete Section 1 only)

Revision to Previous Baseline (Complete Sections 1 and 2)

Control ID No. (CIN):
(see Procedure No. 11)

Project Title:
Task Title:

Task 1.D.: Control Date:

Check One and Complete:

This Baseline/Revision Was Developed by:

Signature

This Baseline/Revision Was Acquired from

Section I: Baseline

Report Name:

References and Location
(if not attached):

Section 2: Baseline Revision

Check One:

Major Minor Revision

Description of Revision:
Reason for Revision:

List Other Baselines Affected by This Revision:

Recommended by: PL Date:

Approved by: QAM Date:
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2.8 PERFORMANCE AND DOCUMENTATION OF IRT REVIEWS
(Procedure No. _8 Revision _1 _Date 4/15/86)

2.8.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
performing and documenting an internal QA review team (IRT) review of project

work for technical quality.

2.8.2 Scope of the Procedure
The procedure described below applies to projects at QA Levels 3 and 4 and
covers both informal and formal IRT reviews. (For the distinction between

formal and informal reviews, See Section 1.1.3, items 27 and 28.) Reviews are
implemented according to the project schedule and apply to the subject matter

identified in the project QA plan (PQAP).
2.8.3 Pertinent Standard of the American National Standards Institute (ANSI)

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

II. Organization and Responsibilities
VI. Document Control

VIII. Reviews
2.8.%4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.
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Project Team Member (PTM)
Each project team member shall:
) Cooperate with the IRT by freely disclosing and explain-

ing as necessary any work he or she has performed

. Prepare and deliver a presentation if the IRT review is a
formal one

Project Team Leader (PL)
Each PL shall:
® Schedule the IRT review in conformance with PQAP

requirements

. Select review team members and obtain approval for the
selection from the QAM

® Make sure the review is conducted

° Acknowledge receipt of the IRT review report (Form 8A
and any associated documentation)

. Respond to formal IRT review reports

Quality Assurance Administrative Assistant (QA-AA)
Each QA-AA shall:

] Maintain an up-to-date schedule showing the timing of
IRT reviews and a list showing the name, qualifications,
and IRT duties of each review team member

° Monitor the IRT review process to ensure that the appro-
priate checklist (Exhibit 8A) is used and that appropriate
documentation is submitted

e  Initiate the review report (via Form 8A)

&l
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Ensure the initiation of any problem reports required as a

)
result of the review report
° Ensure that the PL's response to each formal review
report is received
° Obtain the required PL, QAM, and DQA acknowledge-
ments of the review report
° Provide copies of formal review reports to the project
manager
° File and maintain the review report documentation
Internal QA Review Team (IRT)

Each IRT shall:

L Review baselines and/or work in process for scientific and
operational soundness and for adherence to baselined
specifications

. Fill out Form 8A, noting any problems discovered

° In the case of a formal review, also prepare a separate
written report on findings and recommendations and sum-
marize that report on Form 8A

° File Form 8A and any associated documentation with the
QA-AA

Quality Assurance Manager (QAM)

Each QAM shall:

Approve PL's selection of review team members
Acknowledge receipt of the review report

Approve PL's response to a formal review report
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Director of Quality Assurance (DQA)

The DQA shall:

The performance and documentation of IRT reviews shall entail the following

Participate in formal reviews

Acknowledge receipt of formal review reports

2.8.5 Procedural Steps and Rules

steps and rules:

1.

2.

3.

4,

For all QA levels, each baseline under initial development
shall be the subject of one or more IRT reviews. Reviews
may occur either before or after the formal establishment
of the baseline, at the discretion of the PL and QAM.
Review team members are selected by the PL with the
approval of the QAM

IRT reviews may be formal or informal, depending upon
the wishes of the PL and QAM, unless specified otherwise
by the PQAP.

The applicable portions of the review checklist (Exhibit
8A) shall guide all IRT reviews of baselines or work in

process.

Both formal and informal reviews shall be documented on
Form 8&A as to time, participants, material reviewed, and
any problems discovered. Formal reviews shall also be
documented with written findings and recommendations,
and copies of the completed form and associated docu-
mentation shall be provided to the project manager.
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3.

Formal review reports shall be signed by the participating

reviewers.

A response to each formal review report shall be provided
by the PL and appended to the review report. Recom-
mendations concerning style (as opposed to technical
content) may be acknowledged in the response in summary
fashion, e.g., via such phrases as "implemented where
appropriate.” The PL's responses to marked-up drafts
may be made in the form of annotations on the draft.

2.8.6 Acceptance Criteria

The performance and documentation of an IRT review shall be deemed accom-
plished when —

1.

2

3.

a CD (Form 8A) has been completed, with documentation supplied as
specified in Section 2.8.5, item 4;

in the case of a formal review, the PL has submitted a response and
the response has been appended to the review;

the required documents have been filed with the QA-AA.

2.8.7 Attachments

Form 8A (IRT Baseline/Work-in-Process Review Report) and Exhibit 8A (Base-
line/Work-in-Process Review Checklist) are included as attachments to this

section.
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2.8.8 Preparation and Approval of These Guidelines for Procedure 8

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document

Form 8A
IR T Baseline/Work-in-Process Review Report
Formal D Informal D
Control ID No. (CIN):
(see Procedure No. 11) | _ | { |
Check One:
[:]Baseline D Work in Process Control Date:

Baseline(s) Reviewed (including CIN):
Work in Process Reviewed:

Project Title:

Task Title:

Review Performed by: Date of Review:

Monitored by: QAA

Findings (if formal):

Recommendations (if formal):

Problem Report(s) Initiated:

Report Acknowledged by:
PL Date:
Signatures
QAM required Date:
if formal
DQA review Date:
Project Manager Date:
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Exhibit 8A

Baseline/Work-in-Process Review Checklist

A. Performance Specifications

l.
2.
3

&4,
S.
6.
7.
.8
9.
10.
11.
12.
13.

Describe information expected from computer code
Conform with contract specifications

Describe any physical and/or chemical phenomena accounted for and
any important phenomena neglected

Include relevant equations and derivations

State any applicable assumptions, limitations, or simplifications
State reasons for the assumptions, limitations, and simplifications
Are technically sound

Are technically complete

Are technically feasible (capable of being met)

Are practically feasible (capable of being met within budget)
Specify output information

Specify input information required

Describe and justify all changes

B. Design Specifications

L.
2.
3.
4,
5.
6.
7.
8.

Describe numerical techniques

Include relevant equations and derivations

State any applicable assumptions or limitations
State reasons for the assumptions and limitations
Are technically sound

Are practically feasible

Are consistent with performance specifications

Describe program structure and organization via flow charts or other
methods
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Exhibit 8A (Continued)
9. Describe program storage and handling
10.  Describe data input and output
11.  Describe computer code and code-system interfaces
12,  Ensure a design efficiency consistent with project budget
13.  Specify nomenclature consistent with related models and the field of
intended use
14.  Specify program design or coding standards
15.  Specify computational characteristics (core memory requirements,
running time, accuracy or precision)
18.  Describe and justify all changes
C. Codes
1.  Satisfy applicable design specifications
2. Are logically correct
3. Are efficient consistent with project budget
4.  Evolve directly and obviously from the design specifications
5.  Are straightforward and easily used, consistent with efficiency needs
and the project budget
6.  Are internally well documented
D. Test Specifications
1.  State purpose of tests
2,  State limitations of tests
3.  State criteria for successful tests
4.  Include applicable equations (e.g., analytical solutions)
5. Include tests to exercise all program elements
6. Include tests to confirm satisfaction of all design specifications
(verification tests) and performance specifications (validation tests)
7.  Specify data to be used
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Exhibit 8A (Continued)
8.  Ensure that the data specified cover a realistic range
9. Include any "acceptance testing" required by contract
E. Test/Application Data
l.  Are realistic
2,  Are the best data available
3. Are fully described in terms of source, method of acquisition, and
accuracy
4.  Are accompanied by explanation and justification of any change made
5.  Are accompanied by documentation and correction of any problems
discovered
F. Test/Application Results
1. Are fully described
2.  Are accurately described
3.  Are analyzed properly and completely
4.  Reflect ease or difficulty of model's use
G. Reports (or Other Deliverables)
1.  Arereadable
2. Are complete
3.  Are technically sound
4.  Accurately reflect their record of evolution
5.  Conform with contract specifications
6. In the case of a user's manual, make codes actually usable by others
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2.9 PERFORMANCE AND DOCUMENTATION OF ERT REVIEWS
(Procedure No. _9 Revision 1 Date 4/15/86)

2.9.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
performing and documenting external QA review team (ERT) reviews of deliver-
able baselines for technical quality.

2.9.2 Scope of the Procedure

The procedure described below applies only to tasks at QA Level 4. All ERT
reviews are formal (see Section 1.1.3, item 28), are implemented as nearly as
possible according to the project schedule, and apply to the subject matter
identified in the PQAP. The ERT members are selected to provide a perspective
different from that of CorSTAR and its contractors in order to ensure the
objectivity required for work of the highest quality.

2.9.3 Pertinent Standard of the American National Standards Institute (ANSI)

The prescriptions for this procedure are based on the following sections of ANSI
Standard NQA-1-1979:

Il. Organization and Responsibilities
V. Document Control

VIII. Reviews

2.9.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.
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Project Team Member (PTM)
Each PTM shall:

° Prepare and deliver presentations that freely disclose and
explain as necessary whatever part of his or her work is
under review

Project Team Leader (PL)

Each PL shall:

° Prepare the review agenda and schedule the review in
coordination with the QAM and DQA and in conformance
with the PQAP

[ Direct and/or deliver the presentations made at the
review session

° Acknowledge receipt of, and respond to, the review report
(Form 9A and associated documentation)

Project Manager
The project manager shalls

° Select baselines for ERT review
e Select review team members

® Schedule the reviews

Quality Assurance Administrative Assistant (QA-AA)
Each QA-AA shall:

o Maintain an up-to-date schedule showing the timing of
ERT reviews and a list showing the name, qualifications,
and ERT duties of each review team member
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o Ensure the initiation of any problem report required as a
result of an ERT review

) Ensure that the PL's response to the review report is
received

° File and maintain the review report documentation

° Provide copies of the review report to the PL, the QAM,
and the president of CorSTAR

External QA Review Team (ERT)

Each ERT shall:

o Review baselines for scientific and operational soundess
and for adherence to pertinent baseline specifications

Quality Assurance Manager (QAM)
Each QAM shall:
° Acknowledge receipt of review report
) Approve PL's response to review report
Director of Quality Assurance (DQA)

The DQA shall:

° Make arrangements for the ERT review

° Facilitate preparation of the ERT findings and recom-
mendations

® File the review report with the QA-AA
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The performance and documentation of ERT reviews shall entail the following

2.9.5 Procedural Steps and Rules

steps and rules:

l.

3.

4.

For tasks at QA Level &, one or more formal ERT reviews
of selected baselines shall be conducted. More than one
baseline may be reviewed at a time. Baselines are
selected for ERT review by the project manager, who also
schedules the ERT review and selects the review team

members.

To the extent practically possible with a team drawn from
outside CorSTAR and its subcontractors, the timing of the
ERT review shall conform with the requirements of the

PQAP.

The ERT reviews shall be guided by the applicable por-
tions of the review checklist (Exhibit 8A).

The ERT's written findings and recommendations shall be
appended to the review report control document
(Form 9A), signed by all members of the ERT, and filed in
the QA control file. Copies shall be provided to the
project manager. '

The PL shall respond to the review report, and this
response shall be appended to the report. Recommenda-
tions concerning style (as opposed to technical content)
may be acknowledged in the PL's response in summary
fashion, e.g., via such phrases as "implemented where
appropriate." The PL's responses to marked-up drafts
may be made in the form of annotations on the draft.
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2.9.6 Acceptance Criteria

The performance and documentation of an ERT review shall be deemed accom-

plished when —

1.  the ERT' findings and recommendations have been docu-
mented, and a CD (Form 9A) has been completed;

2. the PL has submitted a response, and this response has
been appended to the review;

3. the documents have been filed with the QA-AA.

2.9.7 Attachments
Form 9A (ERT Baseline Review Report) is included as an attachment to this

section. For the review checklist, which is identical to the checklist used by the
IRT, see Exhibit 8 A, attached to Section 2.8 above.

2.9.8 Preparation and Approval of These Guidelines for Procedure 9

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document
Form 9A

ERT Baseline Review Report

Control ID No. (CIN):
(see Procedure No. 11)

Control Date:

Baseline(s) Reviewed (including CIN):
Project Title:

Task Title:

Review Performed by: Date of Review:
Monitored by: QAA

Findings:

Recommendations:

Problem Report(s) Initiated:

Report Acknowledged by:

PL Date:
QAM Date:
DQA " Date:

Project Manager Date:
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2.10 GENERATION OF PROBLEM REPORTS AND REMEDIAL ACTIONS
(Procedure No. 10 Revision _1 Date &4/15/86)

2.10.1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
reporting a work-quality problem and ensuring its remedy, or in ensuring the
remedy of any condition causing a repetitive work-quality problem.

2.10.2 Scope of the Procedure

The procedure described below applies to (2) minor, major, or critical problems
that involve either mechanical implementation errors, conceptual formulation
errors, deviations from prescribed specifications, or nonconformance with pre-
scribed QA procedures, and (b) conditions that cause such problems to occur
repeatedly. (The conditions that give rise to repetitive problems are themselves
classified as critical problems, and the remedial action they require is known as
"corrective action.") The procedure applies to all CorSTAR projects.

2.10.3 Pertinent Standard of the American National Standards Institute (ANSI)

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

II. Organization and Responsibilities

Vi. Document Control

XI1. Problems/Corrective Action
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Responsibilities of the personnel to be involved in this procedure are outlined

below.

2.10.%4 Personnel Responsibilities

Project Team Member (PTM)

Each PTM shall:

e Report all problems discovered to the PL

® Prepare (if directed to do so by the PL) a problem report
(PR) via a control document (Form 10A) as required by
Section 2.10.5, item 1, below

Project Team Leader (PL)

Each PL shall:

° Ensure that PRs are initiated as required for problems
discovered by PTMs

° Approve PRs as to

Adequacy and accuracy of the description of the
problem

Classification of the problem as major, minor, or
critical

Corrective action recommended

Corrective action taken (if any)

® Initiate and recommend via a control document (Form 2A)
any baseline revision required for remedial action

. Obtain QAM's approval of any recommended revision via
signature on Forms 10A and 2A

° File approved documents with QA-AA
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Quality Assurance Administrative Assistant (QA-AA)

The QA-AA shall:

Receive control documents from PL and review for com-
pleteness

File and maintain complete PRs

In the case of PRs concerning major or critical problems,
transmit copies of the PR to the project manager, the
DQA, and the president of CorSTAR and secure these
individuals' acknowledgements of receipt

Circulate copies of PRs to all personnel using the
affected baselines and secure their acknowledgements of

receipt

Initiate and/or recirculate PRs for acknowledgement
every 30 days for unremedied problems reported more
than 30 days previously

Initiate PRs for baseline revisions indicated to be neces-
sary by other (non-PR) control documents but not begun
within two weeks of such indication

Ensure that problems required by contract to be reported
to the client are in fact so reported

Quality Assurance Manager (QAM)

Each QAM shall:

Approve PRs concerning major or critical problems

When necessary, consult with project manager regarding
remedy of major or critical problem

Director of Quality Assurance (DQA)

The DQA shall:

Ensure action by QAM and/or project manager as neces-
sary to remedy a major or critical problem

R
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Project Manager

The project manager shall:

The generation of problem reports and remedial actions shall entail the following

Authorize or redirect personnel time as necessary to
remedy a major or critical problem

Ensure that the problem is remedied

2.10.5 Procedural Steps and Rules

steps and rules:

1.

2.

3.

A PR (via Form 10A) shall be initiated:

° For any critical or major problem

° For any minor problem that is not remedied within
48 hours of detection

® For any baseline revision indicated to be necessary
by another (non-PR) control document but not begun
within two weeks of such indication

In the case of a problem that affects a baseline, remedial
action shall be initiated through issuance of a baseline
revision form (Form 2A), and the remedial action shall be
documented on the PR. 1f the remedial action to be taken
is shown on a PR form different from the original form
(as will occur when, for example, the action to be taken is
determined at a time subsequent to issuance of the
original PR), the later PR shall be identified as a revision
of the original PR.

In the case of a problem caused by nonconformance with

QA procedures, the remedial action to be taken and the
completion of that action shall be documented on the PR.
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5.

6.

7.

8.

A PR shall be deemed complete, and its associated remedial action accomp-

If the remedial action to be taken is shown on a form
different from the original one, the later PR shall be
identified as a revision of the original PR.

A critical-problem PR shall be initiated and/or recircu-
lated by the QA-AA every 30 days for uncorrected prob-
lems reported more than 30 days previously.

A problem caused by conditions that repeatedly give rise
to the same problem shall be classified as a critical
problem, and remedial action shall be classified as correc-
tive action and described on the PR.

PRs shall be approved by the PL and (in the case of major
or critical problems) approved by the QAM and acknowl-
edged by the project manager and the DQA.

PRs affecting baselines shall be circulated by the QA-AA
to all personnel using the affected baseline.

Problems shall be reported to clients if required by
contract.

2.10.6 Acceptance Criteria

lished, when —

I.

2.

the problem has been documented via completion of a PR
control document (Form 10A) and, if necessary, comple-
tion of a baseline revision control document (Form 2A);

the form(s) and any associated documentation have been
filed with the QA-AA;
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3. the remedial action has been documented pursuant to the
rules set forth in Section 2.10.5 above;

4.  any necessary Form 10A revision has been completed.

2.10.7 Attachments
Form 10A (Problem Report) is included as an attachment to this section.

Form 2A, which may also be required in this procedure, is attached to Section
2.2.

2.10.8 Preparation and Approval of These Guidelines for Procedure 10

Prepared by
Approved by DQA
Approved by Project Manager
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QA Control Document
Form 10A

PROBLEM REPORT

Control ID No. (CIN):
(see Procedure No. 11)

Control Date:

Project Title:
Task Title:
Task ID:

Reported by:

Signature

Description of Problem (Check One):

Minor —  Mechanical or Implementation Error Requiring 2 Baseline
Change .
Major —  Conceptual or Formulation Error Requiring a Major

Baseline Change

Critical — (A) Jeopardizes Contract Satisfaction
(B) Affects Baselines in Previously Completed Projects
(C) Previously Reported, Uncorrected
(D) Requires Corrective Action

Problem Explanation:

Baselines Affected:

Action Recommended:

Action Taken:

Approved by: PL Date:

Approved by: QAM Date:

Critical Problem Acknowledged by:
DQA Date:

Project Manager Date:
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2.11 CONTROL OF QA DOCUMENTS VIA QA CONTROL FILE, CONTROL FILE INDEX,
PROJECT TAPE INDEX, AND VARIOUS LOGS AND LISTS
(Procedure No. _11 Revision _1 Date 4/15/86)
2.11.1 Purpose of Discussion
The purpose of this discussion is to prescribe the steps and rules to follow in
generating and maintaining the QA control file, control file index, project tape
index, and various other controlling logs and lists.

2.11.2 Scope of the Procedure

The procedure described below applies to all quality assurance records.

2.11.3 Pertinent Standard of the American National Standards Institute (ANSI)

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

II. Organization and Responsibilities
III. Design Control
VI. Document Control

XIl. Quality Assurance Records

2.11.4 Personnel Responsibilities

Responsibilities of the personnel to be involved in this procedure are outlined

below.

ér‘ETAH
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Project Team Leader (PL)
Each PL shall:
° Instruct QA-AA on how to assign appropriate control
identification number (CIN) to each QA record
° File approved documents and pertinent client communica-
tions, along with corresponding control documents (CDs),
with the QA-AA

° Write project tape

Quality Assurance Administrative Assistant (QA-AA)
Each QA-AA shall:

° Assign appropriate CINs

) Review each CD for proper completion and signatures,
assign or correct the CD's CIN where necessary, assign
control date to the CD, and enter the appropriate refer-
ence in the control file index if a CD has been omitted
pursuant to the rules in Section 2.11.5, item &

° Prepare filing materials (folders, labels, etc.) to initiate
proper storage of the QA records

° File and maintain CDs and associated documents in proper
sequence in the control file

° Maintain control file index
° Maintain project tape index

° Control access to the control file and maintain custody
log for records removed from the file

° Maintain an up-to-date, task-specific list of all employees

° Distribute copies of the PQAP and QA procedures under a
transmittal memo to new employees as needed and to all
employees in the event of revisions to the PQAP or
procedures; require each recipient to sign and return the
transmittal memo and to return superseded versions, if
any, of the PQAP and procedures; note all signatures and
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returns (and their dates) in a distribution log; and destroy
all returned, superseded materials

Maintain a computer code users list, ensure that all

®
appropriate users receive copies of the problem reports
that affect the codes they use, and require and file the
users' acknowledgements of receipt
Internal Review Team (IRT)

Each IRT shall:

File IRT review report and associated CD with QA-AA

Director of Quality Assurance

The DQA shall:

The control of QA documents shall entail the following steps and rules:

l.

File external review team (ERT) review reports, audit
reports, and associated CDs with QA-AA.

2.11.5 Procedural Steps and Rules

A control file (CF), a control file index (CFI), project
tapes, and a project tape index shall be maintained. Each
QA record shall be attached to an applicable control
document (except under the circumstances discussed
below in item 8), and each shall be assigned a unique CIN,
filed in the CF, and entered into the CFI. The CD
attached to the record shall identify the record's CIN and
date of preparation, and the pages of the record shall be
attached together (e.g., stapled) and numbered (e.g., 1/5,
2/5, ... 5/5, for a 5-page document). Each development
or report record shall be signed by the author.
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3.

&.

The CF shall be under the control of the QA-AA.

Removal of records from the CF shall be discouraged.
Any person requiring removal must sign the custody log
identifying himself, the record removed, and the dates of
removal and return,

Each CIN shall consist of three numeric-alpha groups, as
in 101A-01B-03C (see Exhibit 11A). The first group shall
denote the activity, the model type (for a benchmarking
activity) or the application (for an application activity),
and the model subtype (for a benchmarking activity) or
the subapplication category (for an application activity).

Thus:
abbA-ccA-ddA (example),

where

a is 2 numeric indicating nature of the activity:

a = 1 for a benchmark activity
a = 2 for an applications activity

bb is a numeric indicating:
] Model type for a benchmarking activity, e.g.,

abb = 101 for a repository siting model

abb = 102 for a dosimetry model

abb = 103 for a repository design mode!

abb = 104 for a waste package performance model
abb = 105 for an overall systems model

or

° Application for an application activity, e.g.,

abb = 201 for an application to Hanford site

abb = 202 for an application to domed salt site
abb = 203 for an application to bedded salt site
abb = 204 for an application to Nevada Test site
abb = 205 for an application to hard rock site
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and

A is an alphameric indicating:

or

Mode! subtype for a benchmarking activity, e.g.,

abbA = 101A for a siting/saturated flow model
abbA = 101B for a siting/unsaturated flow model

etc.

Subapplication category for an application activity, e.g.,

abbA = 201A for a Hanford site far-field analysis
abbA = 201B for a Hanford site waste-package analysis

etc.

In the second numeric-alpha group of the CIN, the numer-
ics shall identify the model of interest by giving the
number that has been assigned to the model within the
project task. The associated alpha shall denote the
baseline type, according to the following key:

A = performance specifications
B = design specifications

C = code

D = test specifications

E = test/application data

F = test/application results

G =reports

H = problems/remedial action
I = reviews

J = audits

In the third numeric-alpha group, the numerics shall
denote the sequential number of the record, for use when
two or more independent records of a common type exist
(as will be the case, for example, with data sets or
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6.

8.

9.

10.

J

reviews). The associated alpha shall identify the sequen-
tial position of a baseline revision, for use in tracking
baselines that evolve through multiple, dependent revi-
sions (as may be the case, for example, with performance
specifications).

For records applicable to an entire activity, the model
type or application identifier shall be 00. For records
applicable to the entire project (e.g., an audit report), the
activity identifier shall also be 0. (See Exhibit 11B.)

Baseline documentation shall not be repeated within the
project file. Thus, for example, where a model is used as
more than one model type, model-specific baselines shall
be documented under one model type, and reference to
that documentation from other model type sections of the
file shall be shown in the CFI. (See Exhibit 11B,
item 201-01C-01.)

Published baseline documentation contained in the com-
pany library may be incorporated into the control file by
reference to the library in the CD. When such documen-
tation contains one or more types of specifications and/or
codes, the reference shall appear on each specification or
code CD. The QA-AA shall enter references in the CFI
for all such specifications and codes.

Computer code baselines shall be identified on the CD not
only by CIN but also by model name, tape format, tape
number, source file number, object file number (optional),
compiler used, and date.

All baselined codes and library data shall be written on
project tape and entered into the project tape index. (See
Exhibit 11C.)
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11.

lzl

13.

14.

15.

16.

The QA control file, control file index, project tape index, and all the other
controlling logs and lists described above must be complete, up to date, and

Complete backup copies of a project tape to which
additions have been made shall be generated quarterly and
stored at premises apart from the location of the primary

tape.

QA records shall remain in the CF in paper, magnetic
tape, or micrographic form for three years beyond project
conclusion, unless otherwise specified in the PQAP or
turned over to the NRC at contract completion.

Following their required residence time in the CF, the QA
records shall be transferred to dead storage for three
additional years and then discarded, unless otherwise
specified in the PQAP.

The CF shall be subject to audit by the DQA and by client
QA representatives as required by contract.

Copies of the PQAP and the QA procedures shall be
distributed under a transmittal memo to new employees
as needed and to all affected employees in the event of
revisions of the PQAP or procedures. Return of super-
seded versions of the PQAP and procedures, if any, and
return of the signed transmittal memo shall verify each
employee's receipt. Records of distribution and receipt
shall be maintained in the QA distribution log. Upon their
return, superseded materials shall be destroyed.

A computer code users list shall be maintained.

2.11.6 Acceptance Criteria

properly sequenced in order to be deemed acceptable.
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2.11.7 Attachments
The materials attached to this section include Exhibit 11A (Contro! Identifica-
tion Number), Exhibit 11B (Control File Index), Exhibit 11C (Project Tape Index),
and Exhibit 11D (Control File Sequence).

2.11.8 Preparation and Approval of These Guidelines for Procedure 11

Prepared by

Approved by DQA

Approved by Project Manager
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Exhibit 11A
CONTROL IDENTIFICATION NUMBER

Model Number Record Sequence Number
(e.g., Data Set #3)

Model! Type or
Application Identifier

\

Activity
Identifir 1 01 A — 0l B — 03 C
Model Subtype or /
Subapplication
Identifier
Baseline Type Revision
(e.g., Type B = Design Specs) (e.g., Revision C = third

revision = fourth version)
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Exhibit 11B
QUALITY ASSURANCE CONTROL FILE INDEX

(Example)

Project: NRC Benchmark

Contract No: NRC-02-81-026

CIN Document Description

000-00-01 NRC Contract

000-00-02 PQAP

000-003-01 Audit #1 of CorSTAR CF

100  BENCHMARKING ACTIVITIES

100-00G-01 Trial Code Summary

101 Repository Siting Models

101A Saturated Flow Models

101A-01 COOLEY
101A-01A-01 Performance Specs (see 01C-01)
-01B-01 Design Specs (see 01C-01)
-01C-01 Code as acquired
-01C-01A Converted to CDC
-01D-01 Test Specs (see 01C-01)
-01D-02 Benchmark Problem 1
-01E-01 Verif. Test Results (see 01C-01)
-01E-02 Benchmark Problem #1 - Data
-01F-01 Verif. Test Results (after
conversion)
-01F-02 Benchmark Problem #1 - Results
-01G-01 Benchmark Letter Report
-011-01 IRT Review: 01D-02
-011-02 IRT Review: 01F-02
-011-03 ERT Review: 01D-02, 01F-02, 01G-01
101A-02 FE3DGW
101 A-02-01 Performance Specs (see 02C-01)
-02B-01 Design Specs (see 02C-01)
-02C-01 Code as acquired
-02C-01A Converted to CDC
-02D-01 Test Specs (see 02C-01)
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Control Date

1/15/82
1/15/82
2/1/82

1/15/82

1/15/82
1/20/82

2/15/82
2/15/82

2/15/82
2/20/82
2/28/82
2/17/82
2/22/82
2/27/82

1/15/82
1/20/82
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Exhibit 11B (Continued)

101B Unsaturated Flow Models

101B-01 FEMWATER
102 Dosimetry Models

103 Repository Design Models

104 Waste Package Performance Models

105 Overall Systems Models

200 APPLICATIONS ACTIVITIES

201 Hanford Site

201-001-01 IRT Review of OOH-01 6/30/82
-001-02 ERT Review of OOH-01A 7/30/82
-00H-01 Report on Site Characterization Review 6/15/82
-00H-01A Modified after IRT Review 7/15/82
-00H-01B Modified after ERT Review 8/15/82

201A Far-Field Analyses

201 A-00A-01 Performance Specs 1/5/83
-00E-01 Hanford Site Data 8/1/82

201A-1 COOLEY

201A-01C-01 See 101A-01C-01A
-01E-01 Data derived from 201 A-00E-01 9/1/82
-01E-01A Modified absorption coefficients 10/1/82
~01F-02 Results: Travel Times 11/1/82
-01G-01 With Modified Data (201 A-01E-~01A) 12/1/82
-011-01 Letter Report of 01F-01A 1/1/82

201B Waste Package Analyses

202 Domed Salt Site

203 Bedded Salt Site

204 Nevada Test Site

205 Hard Rock Site
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Exhibit 11C QA CONTROL FILE SEQUENCE
BY CIN NUMBERS

201A Application Subcategory

201 Application Site 71

200 Applications Activities

102 Model Type #2

101B  Model Subtype B

101A-02 Model #2

| 101A-011 Reviews
J 101A-01H Problems

[ 101A-01G Reports
| 101A-01F Test Results

101A-0IE Test Input Data
TOTA-0ID Test
[101A-01C Code

~ J 101A-01B Design Specs
1 101A-01A Performance Specs

101A-01 Model 71

10!A Model Subtype A

- 101A-00 - Models of Subtype A
101 Mode! Type #1 /
-g 101-00 - Models of Type #1
100 Benchmarking Activities /
- 100-00 - Benchmarking Activities
000-00-01 -} 000-00 - Benchmark Project

NRC Benchmark Project




Exhibit 11D

Code/Data

COOLEY

FE3DGW

Hanford Site Data

PROJECT TAPE INDEX
(Example)
CIN Tape/File Number

101A-01C-01
101A-01C-01A

101A-02C-01
101A-02C-01A

201A-005-01
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Geo 110/08
Geo 110/09

Geo 110/10
Geo 110/11

Geo 110/12

Model
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2.12 PERFORMANCE OF QA AUDITS
(Procedure No. 12 Revision 1 Date 4/15/86)

2.12.]1 Purpose of Discussion

The purpose of this discussion is to prescribe the steps and rules to follow in
conducting internal QA audits of project activities and in facilitating the
performance of QA audits by the client.

2.12.2 Scope of the Procedure

The procedure described below applies to control file audits (conducted by the
DQA, QAM, QA-AA, or client) and to employee desk audits (conducted by the
DQA, QAM, or client). Both types of audits, whether conducted internally by the
DQA, QAM, or QA-AA or externally by the client, may be scheduled or
unscheduled. Scheduled internal control file audits are required only for tasks at
QA Levels 3 and 4. Unscheduled control file audits may be conducted for any
task as the DQA or client sees {it.

2.12.3 Pertinent Standard of the American National Standards Institute (ANSI)

The prescriptions for this procedure are based upon the following sections of
ANSI Standard NQA-1-1979:

II. Organization and Responsibilities
IlI. Design Control

VI. Document Control.

XIII. Audits

XII. Quality Assurance Records
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2.12.%4 Personnel Responsibilities
Responsibilities of the personnel to be involved in this procedure are outlined
below.
Project Team Member (PTM)
Each PTM shall:

° Cooperate during a desk audit by fully responding to the questions of
the QA auditor

Project Team Leader (PL)
Each PL shall:
° Cooperate with the QA auditor when being audited

* Acknowledge receipt of each project audit report (Form
12A) .

Quality Assurance Administrative Assistant (QA-AA)
Each QA-AA shall:

e Perform scheduled or unscheduled control file audits as
directed by the DQA

] Perform a continuous, internal audit of control documents
as these are submitted for entry to the control file

° Cooperate with the QA auditor when being audited
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Quality Assurance Manager (QAM)

Each QAM shall:

Perform scheduled control file or desk audits as he or she
deems advisable and/or as directed by the DQA

Perform unscheduled desk audits as directed by the DQA
Cooperate with the QA auditor when being audited

Acknowledge receipt of each project audit report

Director of Quality Assurance (DQA)

The DQA shall:

Perform or have others perform scheduled audits as set
forth in the PQAP and unscheduled audits as the DQA
deems advisable

Review all project audit reports, approving each when
acceptable

Monitor all client audits and report the findings thereof
(via Form 12A)

2.12.5 Procedural Steps and Rules

Auditing procedures shall entail the following rules:

1.

y

Scheduled internal control file audits shall be conducted
according to the PQAP schedule for all projects at QA
Levels 3 or 4,

Unscheduled internal desk audits shall be conducted as the
DQA deems advisable.
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3.

4.

5.

6.

Client audits shall be conducted as the client requires, at
a time mutually agreeable to CorSTAR (and/or the sub-
contractor) and the client. Client audits shall be moni-
tored by the DQA, who shall file a corresponding audit
report of the client's findings (via Form 12A).

Audit reports (Form 12A) shall be completed for all
audits. Each report shall document the date, the auditor,
the findings and recommendations, the DQA's approval,
and the PL's and QAM's acknowledgements of receipt.

Internal audits (both control file and desk audits) shall be
guided by the QA audit checklist (Exhibit 12A).

A problem report shall be issued in the event that a major

or critical problem is revealed by the audit, and remedial
action (or corrective action) shall be documented.

2.12.6 Acceptance Criteria

An audit shall be deemed accomplished when —

L.
2.
3.

Form 12A (Audit Report) and Exhibit 12A (Audit Checklist) are included as

the findings and recommendations have been documented;
a CD (Form 12A) has been completed;
the documents have been filed with the QA-AA.

2.12.7 Attachments

attachments to this section.
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2.12.8 Preparation and Approval of These Guidelines for Procedure 12

Prepared by
Approved by DQA
Approved by Project Manager

QEPSTAFI
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QA Control Document
Form 12A

PROJECT AUDIT REPORT

Control ID No. (CIN):
(see Procedure No. 11)

Project Title:

Control Date:

Scheduled 3 Unscheduled Control File | Desk
Audit Performed by: Date of Audit:
Signature
Audit Monitored by: QA-AA
Signature
Findings:
Recommendations:
Report Approved by: DQA Date:
Acknowledged by: PL Date:
QAM Date:
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Exhibit 12A

QA Audit Checklist

I. Control File Audit

A.

B.

Control File Index, Project Tape Index, Custody Log

1.  Control file index is present
2.  Control file index accurately reflects file contents
3.  Project tape index is present and current
4.  Custody log is continuous
Control Documents
1. All forms are correctly sequenced
2. All forms are correctly completed
PQAP
1. PQAP is present
2. In case no other item in the control file does so, the PQAP
identifies and states (or provides reference to) the
qualifications of all personnel
(a) assigned to the project (and states their responsibilities)
(b) assigned to internal QA review teams (and shows by
organizational chart their separation from the project
team)
(c) Assigned to external QA review teams
3. In case no other item in the control file does so, the PQAP

(2) identifies all tasks

(b) identifies all models to be developed
(c) identifies all models to be modified
(d) identifies all models to be applied

(e) identifies all applications to be performed
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Exhibit 12A (Continued)

E.

F.

(f) identifies all reports or other deliverables to be prepared
(g) identifies all baselines to be established
(h) estimates when baselines will be established

4. PQAP schedules QA reviews

5. PQAP schedules QA audits

6. PQAP is consistent with contract requirements

Correspondence between PQAP and Control File/Control File Index
1.  CF and CFI correspond to PQAP in task identification

2.  CF and CFI correspond to PQAP in model identification

3. CF and CFI correspond to PQAP in baselines established

4.  CF and CFI correspond to PQAP in reviews performed

5.  CF and CFI correspond to PQAP in audits performed

Previous Audits

1. Al required forms and reports are present and appropriately
acknowledged

2.  All recommendations have been implemented or have otherwise
been appropriately disposed of

Baselines

1.  Each baseline exists in proper sequence among other baselines

2.  All forms associated with baselines are correctly sequenced

3.  All forms associated with baselines are correctly completed

4.  All effects of changes on other baselines are reflected in other
baseline changes or in problem reports if more than two weeks

old

5. All referenced documents are in CorSTAR's or the subcontrac-
tor's library
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Exhibit 12A (Continued)

G. Problem Reports
I.  For each task, all problem reports are in continuous sequence
2. For each task, all problem reports have been appropriately
acknowledged
3. For each task, the findings of all reports are reflected in
baseline changes or in critical problem reports if the original
report is more than 30 days old
4.  For each task, every critical problem report is repeated every
30 days until reflected in a baseline change
H. Baseline Review Reports
1.  For each baseline, review reports are in continuous sequence
2.  For each baseline, all reports have been properly acknowledged
3. For each baseline, all report recommendations have been
implemented or otherwise appropriately disposed of
II. Desk Audit
A. QA Manager
1.  Has approved and is familiar with PQAP
2.  Has reviewed all baselines for technical and operational sound-
ness
3. Has authorized and is familiar with major changes in baselines
4. Has reviewed and is familiar with critical baseline problem
reports
5.  Has approved and is familiar with test reports
B. Project Team Leader
1. Is maintaining project in conformance with all elements of the
PQAP
2, Is familiar with all baselines, baseline changes, and problem
reports
3. Has kept all baselines up to date, i.e., accurately reflective of

work product in its most recent, settled state of evolution
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Exhibit 12A (Continued)
4. Has performed periodic reviews of project work to ensure

E.

adherence to baseline specifications

5. Has acted to ensure that all project team members adhere to
QA procedures

6. Has reported all major or critical baseline problems and all
minor problems not corrected within 48 hours of discovery

7. Has baselined all required material as specified by the PQAP

8.  Has baselined all materials transmitted to outside recipients
prior to their transmission

Project Team Member

1. Is familiar with QA procedures

2. Is familiar with and has copy of PQAP

3. Is working in accordance with baseline specifications

&.  Has reported all major and critical baseline problems and all
minor problems not corrected within 48 hours or discovery

5.  Has reported completion of all required baseline changes

Internal QA Review Team (IRT) Member

1.
2.

Is independent of task to be checked

Has performed required reviews and reported all major prob-
lems detected

External QA Review Team (ERT) Member

l.
2.

Is independent of task to be reviewed

Has performed required reviews and reported all major
problems detected
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Exhibit 12A (Continued)

C.

D.

4.  Has performed periodic reviews of project work to ensure
adherence to baseline specifications

5. Has acted to ensure that all project team members adhere to
QA procedures

6. Has reported all major or critical baseline problems and all
minor problems not corrected within 48 hours of discovery

7. Has baselined all required material as specified by the PQAP

8. Has baselined all materials transmitted to outside recipients
prior to their transmission

Project Team Member

1. Is familiar with QA procedures

2. Is familiar with and has copy of PQAP

3. Is working in accordance with baseline specifications

4.  Has reported all major and critical baseline problems and all
minor problems not corrected within 48 hours or discovery

5. Has reported completion of all required baseline changes

Internal QA Review Team (IRT) Member

1.  Is independent of task to be checked

2.  Has performed required reviews and reported all major prob-
lems detected

External QA Review Team (ERT) Member

1.  Is independent of task to be reviewed

2. Has performed required reviews and reported all major
problems detected
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