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1.0 SCOPE

This performance-based audit of the U.S. Geological Survey (USGS) will be conducted
by a team of auditors from Yucca Mountain Quality Assurance (YMQA). The audit will
evaluate the effectiveness of implementation of the USGS Quality Assurance (QA)
program requirements for the study identified in Section 4.0 of this plan.

In addition, a review of the status of open Office of Civilian Radioactive Waste
Management deficiency documents identified during previous audits or surveillances of
USGS, as applicable to this audit. will be included in the scope to determine the status of
corrective actions.

2.0 AUDIT SCHEDULE

The audited activities will include work being performed at the Yucca Mountain Site,
Nevada, and at the USGS office in Denver, Colorado. The audit will be performed at the
Yucca Mountain Site, Nevada, November 4-8, 1996, and in Denver, Colorado,
November 12-14, 1996.

YUCCA MOUNTAIN SITE. NEVADA

Preaudit Team/Observer Meeting 8:30 am., November 4, 1996
Yucca Mountain Site Nevada

Preaudit Conference 9:15 am., November 4 1996
Yucca Mountain Site, Nevada

Audit Activities 10:00 a.m. to 4:00 p.m.
November 4, 1996
Yucca Mountain Site, Nevada

8:00 a.m. to 4:00 p.m.
November 5-7 1996
Yucca Mountain Site, Nevada

8:00 am. to 11:30 am.
November 8. 1996
Yucca Mountain Site, Nevada
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DENVER COLORADO

Preaudit Conference 1:00 p.m., November 12, 1996
Denver, Colorado

Audit Activities 1:45 p.m. to 4:00 pm.
November 12, 1996
Denver, Colorado

8:00 am. to 4:00 p.m.
November 12-13, 1996
Denver, Colorado

8:00 am. to 11:00 am.
November 14, 1996
Denver. Colorado

Postaudit Conference 11:30 a.m., November 14, 1996
Denver, Colorado

There will be a daily Audit Team/Observer meeting at 4:00 p.m. to review audit progress.
Beginning on Tuesday, November 5. 1996, there will also be a daily Audit Team
Leader/Observer/USGS management meeting at 8: 15 a.m., to communicate audit
progress, to discuss potential deficiencies. and establish needed liaison. Both daily
meetings will be held at locations provided by USGS.

3.0 REQUIREMENTS TO BE AUDITED AND APPLICABLE REFERENCES

The requirements to be audited will be contained in performance-based and technical
checklists. These checklists will be developed from the latest available revision of
USGSs approved and issued QA program procedures study plans, technical procedures,
and the performance objectives established and agreed upon with USGS management.

The conduct of the audit will be guided by the documents (latest revision) listed below:

* Quality Assurance Procedure (QAP) 18.2. Internal Audit Program"

* Administrative Procedure (AP)-16.1Q. Performance Deficiency Reporting"

AP.16.2Q. "Corrective Action and Stop Work"



Audit Plan
USGS-ARP-97-03
Page 4 of 4

4.0 ACTIVITIES TO BE AUDITED

The audit team will evaluate implementation of QA program requirements with regard to
the studies and products associated with the Work Breakdown Structure (WBS) number
below:

1.2.3.2.2.1.2 - Structural Features within the Site Area (Exploratory Studies Facility
Mapping Activity Deliverables and Processes)

The study for WBS 1.2.3.2.2.1.2, and its associated product, will be evaluated for the
critical process steps listed below:

1. Data Gathering
2. Data Assembly
3. Data Checking
4. Data Analysis
S. Data Review
6. Sample Collection
7. Product Delivery

A performance-based audit evaluates products and associated processes to determine the
degree to which they meet program requirements and management commitments and
expectations. This evaluation of process effectiveness and product acceptability will be
based upon:

* Satisfactory completion of the critical process steps;
* Acceptable results and quality of the end products;
* Documentation that substantiates quality of products;
* Perfomance of trained and qualified personnel; and

Implementation of applicable QA Program Elements.

5.0 AUDIT TEAM MEMBERS

Kenneth T. McFall. YMQA. Las Vegas. Nevada Audit Team Leader
Richard L. Weeks, YMQA. Las Vegas Nevada Auditor
Michael F. Fahy. USGS. Denver. Colorado. Technical Specialist

6.0 AUDIT CHECKLIST

The following checklists will be used during the audit:

USGS-ARP-97.03-01, Performance Based Checklist
USGS-ARP-97-03-02. Technical Checklist
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REMARKSCHARACTERISTICS TO BE EVALUATED

Verify that upon a significant change in duties of the
position, the information shall be updated on the
documents described in Para. 5.2, 5.3.1, and 5.3.2 of
this QMP and forwarded to the Chief, YXPB for
inclusion in the employee's YMP-USGS Personnel Records
Folder.

(section 5.3.3)
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REMARKS
CHARACTERISTICS TO BE EVALUATED

2.7 Verify that the following documents are retained as QA

records:

Position Description

- Personnel Resume (Verified)

- Personnel Qualification Statement/Attestation
letter

Approved Requests for waivers as appropriate

(Section 6.21
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REMARKSCHARACTERISTICS TO BE EVALUATED Record

2.10 Verify that if training assignments are not completed
by the due date, reminder notices will be issued, as
information copies, to assist supervisors in ensuring
completion of scheduled training.

(Section 5.2.3)

Verify compliance with this requirement. The trainee
and instructor signatures, or initials, designate
completion of Attachment 6: be retained.

2.11

(Section 5.6.2)
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REMARKS

2.15

Verify that significant changes in position duties

shall be incorporated in the documents described in
Paragraphs 5.2, 5.3, and 5.3.1, which is then reviewed

by the Contractor Project Manager and the applicable

YMP-USGS manager, and submitted to Chief, YMPB.

(Section 5.3.2)

Verify that YMP-USGS Participant Personnel
Qualification Documentation: Personnel qualification
documentation to be maintained by the YMP-USGS for
non-federal personnel employed with another YMP participant

who are to conduct technical, managerial, and/or QA

tasks for YMP-USGS quality-affecting activities which
are within the scope of their current position

description shall consist of a statement of attestation.

(Paragraph 5.6)
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Verify that records associated with this procedure

shall be maintained by the Chief, YMPB as QA

records/records package, and shall contain the
following documents, as a minimum.

(Section 6.2)

- YMP-USGS Contractor Position Description

- YMP-USGS Contractor Personnel Resume (verified)

- YMP-USGS Contractor Personnel Qualification

Statement/Attestation Letter

- Waiver requests and approvals, as appropriate



OFFICE OF CIVILIAN
RADIOACTIVE WASTE MANAGEMENT

U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

QUALITY ASSURANCE CHECKLIST (continuation sheet)

REMARKS
CHARACTERISTICS TO BE EVALUATED

Examine review documentation for reviews of data,
interpretations of data and manuscripts to ensure
specific procedural requirements were met.

Verify that for data reviews: (Paragraph 5.1.3)

1. The documentation shows evidence that the review
criteria have been considered.

2. The responsible investigator responds to all
mandatory comments;

3. All mandatory comments are resolved.

Verify that documentation of data reviews is complete
(Paragraph 6.2.1) and includes a table of contents.

3.2
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REMARKS

3.4

Verify that for manuscripts and interpretations of data,
at least two technical reviewers, that have not
participated in the actual interpretation of the data
or preparation of the manuscript, perform a technical
review to predetermined criteria. (Paragraph 5.2)

Verify that resolution of mandatory comments is
documented. (Paragraph 5.2.3 Paragraph 5.2.4)

Verify that data submitted to the project, is submitted
in accordance with appropriate process controls.
(Paragraph 5.1.4)
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3.7

Verify that implementing documents and documents that

specify technical or quality requirements are reviewed
and that review criteria are established before

performing the review. (2.2.10, A. Paragraph 5.2.1)

Verify that the review is performed by individuals other

than the preparer and that each organization or
technical discipline affected by the document reviews

the document. (2.2.10, C. and E., 1. Paragraph 5.1)

Verify that the resolution of manadatory comments has

been documented prior to approval of document.
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Verify that the content of technical procedures that
implement work for this activity address the topics,
as appropriate, identified in QMP-5.01, Section

Verify that technical procedures have received an
independent technical review which is documented in
accordance with QMP-3.07. (Paragraph 5.2)

Verify that quality assurance performs and documents a
review of technical procedures and expedited changes.
(Paragraph 5.3)
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5.4 Verify that when a scientific notebook is utilized

appropriate initial and in-progress entries are made.
(Sections 5.5 and 5.6)

55. Verify that the final review of an SN is performed by a
qualified individual that is independent of the

original work. (QARD, Supp. 111.2.2, C.)

5.6 Verify that the final review considers the following
criteria: (Paragraph 5.8.1)

a. Importance of data
b. Complexity of the activity
c. Reliability of the process
d. Reproducibility of the results

e. Uniqueness of the data
Necessity for special controls
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6.2

Verify that the Chief, YMPB, or delegate, with input
from the YMP-USGS QA Manager, shall Identify those
persons required to have a controlled copy available
for performing activities affecting quality.

(Section 5.2.1)

Verify that at a minimum, a configuration check shall
be performed annually to confirm that the holder
possesses the specific document(s) for which the holder

is accountable. The recipient shall complete the

configuration check documentation as instructed and
return it to the Chief, YMPB, or delegate, within 30

calendar days.

(Section 5.4)
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6.3 Verify that the configuration check also shall query
all controlled document holders as to 1) the continued
need for the assigned controlled document(s), and 2)
the need for replacement of missing controlled documents.

(Section 5.4)

Verify that for Alternate Control System Sub-issues):

The PI shall ensure that appropriate sub-issued
controlled documents are accessible at appropriate
work locations within the PI's work activities.
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Verify that controlled distribution (sub-issue) of
technical procedures it performed as follows

Technical procedures shall be checked out to
the technical person via a check-out system

list or record).

At a minimum, the system shall indicate the
procedure number, the persons and or
location of assignment and date
sub-issue.
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17.2

Verify the following requirements" complian with 17.2A

of the QMP all corrections to records to ensure
records are accurate require a correction

acknowledgement. This may be accomplished by the date
and initials or signature of the person authorized to
make corrections in close proximity to the corrections

(or bracketed corrections) on the document.

(Section 5.3.1)

Verify that prior to termination of a responsible
party from Project work, the Records Source shall
ensure that working files are accounted for and

appropriately transferred to the next responsible party.

(Section 5.5)



OFFICE OF CIVILIAN
RADIOACTIVE WASTE MANAGEMENT

U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

Verify that unless an extension is documented, QA

records shall be submitted no later than 20 working
days following the date of (1) completion of an
Individual record or the last generated record of a

records package required by the governing procedure.

(Section 5.6)

Verify that in accordance with
records received in the LRC shall receive a quality
verification check. The LRC will attempt to correct
discrepancies and the record will be either accepted

or rejected.

17.4

(Section 5.71
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Verify that completed QA records shall be dual stored
or retained in a container or facility with a fire
rating of one-hour by an Underwriter's Laboratories
label (or equivalent) or certified by a person
competent in the technical field of fire protection.

(Section 5.8.2)
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17.6 Verify that machine readable record shall include the
following:

c. Dates of creation and coverage.

d. Specifications for required playback software
and for equipment.

f. External label for each volume with the following:

1) Record length.

3) List of files with the application
software and compiler used to create
software.

5) Total of bytes for each file.

6) Narrative description of subject matter
of the executable software module; file
layout: field names: field parameters:
form of data. numeric, alphabetic
alphanumeric, packaged, decimal etc.).

&
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Verify that the review documents the extent to which the
results of the Life Cycle activities agree with
specified acceptance criteria as listed for each
software baseline document

Verify that software verification and software validation
Is performed prior to release of software for use.

Verify that software verification and software

validation activities are performed or reviewed by
independent individuals or organizations.
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Verify that methods and equipment for sample

collection, handling storage, cleaning, packaging,
shipping and preservation, including container
specifications shall be described in technical
procedures or scientific notebooks.

(Section 5.2.3)

Verify that these procedures shall identify specific

measures to be taken for critical, sensitive,
perishable, or high value samples, and shall identify
any special environmental, safety, or handling

considerations and will specify the special experience
or training of the technician or operator.

(Section 5.2.3)

I
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5) name organization, address and phone number
of the recipient for whom the sample is
collected

6) type of sample and description

7) site type and site description

8) SMF sample identification number

b) collects samples and completes Report

e) submits a copy of the Report to the SMF within
30 days after sample collecting activities are
completed;



OFFICE OF CIVILIAN
RADIOACTIVE WASTE MANAGEMEN T

US. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

Verify that mi
n i

mu
m plan ning of sci

entific activities as

required by Section 2.0 of the QARD was completed

prior to commencement of work.

Specifically , verify that the following elements are

addressed:

Identification of applicable standards and criteria.

Identification and selective application, or

development, of appropriate implementing documents.

Identification of, or provisions for the

identification of, required records and the

recording of objective evidence of the work

performed.

Identification of computer software.
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Verify that work was performed in accordance with

scientific notebooks, implementing documents or a

combination of both.

Verify that organizations providing input or using
results of this activity were involved in the

planning. (111.2.1, B.) Examine objective evidence
that documents this involvement.

Verify that a process has been developed to document an

independent review of acquired and developed data to

confirm technical adequacy. (111.2.4) Examine
objective evidence that documents implementation of

this process for the activity being evaluated.
(I11.2.1, A.)
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T-2 Technical Procedures TP) used
a. What TP controls the data collection?
b. What Scientific Notebooks (SN) are used?
c. What are the acceptance criteria for the data

(Section 13.0)?
d. Are there industry techniques to collect these

data.. ASTM, ISRM?
dl. If so, what are the reasons for not using these?

e. What is not covered by the TP with respect to the
data collected?

If any, how are these procedures controlled?

Review of controls
f. Have there been any quality assurance issues

raised previously with regard to the TP or SNs?
fl. What were the issues?
f2. How were they resolved?
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O.

T-3 Review of alternatives to the process
a. What alterations to the TP are used?
b. What documentation is there of changes?
c. Are these changes noted

cl. in notebook?
c2. on drawings?
e3. in summary letters?
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NO.

T-6 Faults, Foliation
a. Are all faults measured?
b. What parameters are measured?

bl. How are the data preserved?
C. How is offset determined?

cl. How is this information presented?
d. For foliation or partings what parameters are measured?
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-

Er rors

a. Were any errors found in the technical review of
the data before release?
al. If so, how are these handled?

b. Are there any pre-releases of data?
bl. If errors, how are the original records

(annotated) or changed?
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Data sufficiency
a. Are the data sufficient?

al. Who decides how much and what data?
a2. Can you get by with less?

Data reviewers
C. Who reviewed the product?

Data check of tabulations
d. Who checks the data and tabulations?

dl. Comment on text versus number of data
points in Alcoves 3 and 4.
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NO. d

T-11 Fracture Analysis
a. What are the objectives of the analysis? What is

the purpose?
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T-12 Set identification. Three sets identified Lumpers vs. splitters.

a. What software was used?

al. How is its use controlled? (Professional
use only? Robustness?)

b. Too assigned a genetic context for each of the
sets: cooling, tectonic and foliation...What is

the basis?

C. Cooling joints (Orientation 254-2S8/88)
cl. How are the cooling fractures identified
c2. Group 1 and 2 in text: What are these?

d. Dominant tectonic joints (Orientation
215-219/81-82 with wide scatter 132-230/50-90)
dl. Group 1 and 2, again wbat are these?
d2. "All of the continuous faults with offset

fall in this class...do we have
access to data to document this statement

in the report?
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T-14 Stereo plots
a. How are the plots constructed? (Data control and

checking important. Number of data points should
change the contour interval and count circle.)

Cluster analysis
Cluster analysis is a classification technique for
placing similar entities or objects into groups or clusters.
b. How is the cluster analysis performed? (Data control

and checking is important).
c. What are the key parameters for cluster membership?

Report says length and aperture are the most
significant from the 0-mode analysis perspective)

d. What are the dense points'? (See Clustran manual
for details)

e. Did you see what happens if you took Set 1 and
ran the cluster analysis on it? (Did they check
the individual cluster for further segmentation?)
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