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DEPARTMENT OPERATING PROCEDURE FOR REVIEWING,
APPROVING, AND ISSUING NNWSI TECHNICAL

INFORMATION DOCUMENTS

PURPOSE

The purpose of this procedure is to detail the method for reviewing,
approving, and issuing official technical information documents produced
by Department 6310, by its contractors, and by other Sandia
organizations for Department 6310. Such documents include SAND reports,
abstracts, conference papers, journal articles, and letter reports
(SLTRs). Other types of documents are covered separately in other QAPs
and DOPs.

SCOPE

The procedures herein apply to all such documents to be distributed
outside of Sandia National Laboratories. This procedure (DOP 6-2)
supersedes entirely QAP III-1, adopted in Hay 1983 and QAP VI-2,
November 1985.

DESCRIPTION

Section 1.0, "Documents Authored by Department 6310 Personnel," provides
a detailed description of the method of reviewing, approving, and
issuing formal technical documents written by members of Department 6310.

Section 2.0, "Documents-Authored by Other Sandia Organizations for
Department 6310," provides a detailed description of the method of
reviewing, approving, and issuing formal technical documents for the
NNWSI Project written by Sandia employees outside of Department 6310.

Section 3.0, "Contractor Documents for Department 6310," provides a
detailed description of the method of reviewing, approving, and issuing
formal technical documents written by outside firms under contract to
Department 6310.

Section 4.0, "Letter Reports (SLTRs)," defines what a letter report is
and describes the method of reviewing, approving, and issuing it.

Section 5.0, "Records Management," identifies which of the documents
mentioned in this DOP are QA records and specifies by file designators
where they are entered in the Records Management Systems.

Section 6.0," Definitions," explains key terms used in this DOP.

REQUIREMENTS

In the case of documents authored byDepartment 6310 personnel, it is
the responsibillty of the primary author to see that the procedure is
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followed and that the document receives complete review and approval
before it is printed and/or distributed In the case of documents
authored by contractors and by other Sandia organizations the
department 6310 employee assigned to monitor the work has that
responsibility.

No abstract, conference paper or journal article covered by this DOP
(see PURPOSE) can be submitted outside of Sandia unless it has been
reviewed and approved by Dept. 6310, NVO/WMPO, and Sandia according to
the procedures outlined in this procedure. To be processed, such
documents must be submitted for review and approval no later than 15
working days (for abstracts) and 30 working days (papers and articles)
before they are due. These requirements apply to both Sandia personnel
and all contractors.

1.0 Documents Authored by Department 6310 Personnel(Figure 1)

1.1 Editorial Review

Author sends three copies of draft document to Department 6310 technical
reports editor (hereafter "editor," c/o Division 6311)..who will,
conduct, or arrange for, an editorial review, examining it to determine
if it is complete, in the proper format, and otherwise ready for
review. If not, draft will be returned to the author for
modifications.* (Note: Author's division supervisor has the authority
to waive editorial review requirement if there is a compelling reason to
do so. The Manuscript Review Sheet contains a signature block for
this.)

1.2 Technical Review

When editor has an acceptable draft author will ask his/her division
supervisor to select two independent technical reviewers who are
qualified** and available to technically review the document. The
editor then sends a copy of the draft document and Department 6310
Manuscript Review Sheet (Appendix-A) to each independent technical
reviewer (one reviewer and one referee).

1.3 Technical reviewers return written review comments and manuscripts to
the author and initial the Manuscript Review Sheet. Author resolves
problems and questions incorporates-changes into a revised draft, and
sends document to the editor.

*Writing and rewriting assistance is available through the Department 6310
technical reports editor.

**See Section 6.0, "Definitions" for qualifications.
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1.4 Author works with technical and editorial reviewers and gets final
approval signatures on Manuscript Review Sheet from technical and
editorial reviewers. The author will enter technical review and
editorial review comments for documents resulting from Quality Level I
and II activities into the Records Management System. Author sends two
copies of revised manuscript to the editor, along with the Manuscript
Review Sheets completed by reviewers.

1.5 The editor sends the draft to Division 6316 for examination If draft
sent to the6316 representative contains the appendix for the Reference
Information Base (RIB) comparison and the latter is acceptable, the
representative will sign the Department 6310 Manuscript Review Sheet,
and the draft and sheet will be returned to the editor. If draft is
unacceptable from this standpoint, the 6316 representative will work
with the author to solve the problems and produce an acceptable draft.

1.6 The editor sends draft to Division 6315 to ensure that appendices
identifying candidate information for the Site and Engineering
Properties Data Base (SEPDB) are considered for future entry. If draft
sent to the 6315 representative contains the appendix for the SEPDB
comparison and the latter is acceptable, the representative will sign
the Department 6310 Manuscript Review Sheet, and the draft and sheet
will be returned to the editor. If draft is unacceptable from this
standpoint, the 6315 representative will work with the author to solve
the problems and produce an acceptable draft.

1.7 The editor will forward a copy of the document to the Department 6310
Data Records Management System (DRMS) representative who will review the
document and appropriate DRMS data set notebooks to determine-if all
data and supporting documentsfor the reported data have been placed in
the DRMS. -If the DRMS data set notebooks are incomplete relative to the
data, the representative will so inform the author. The author will
provide to the DMS representative the required documents to complete
the DRMS notebook. The representative will sign the 6310 Manuscript
Review Sheet when all the data and supporting documents are placed into
the appropriate DRMS data set notebook. The representative then returns
the draft document and review sheet to the editor.

1.8 The editor after ascertaining that the manuscript is ready for line
review, attaches the Department 6310 Technical Publication Checklist,
(Appendix C) and sends the packet to the author's division secretary who

If differences cannot be resolved between the author and a reviewer, the
author's division supervisor may sign in lieu of the reviewer. If
supervisor does this he must document the unresolved differences and how
he handled them; a copy must be sent to the Department 6310 QA Coordinator
and the reviewer involved.
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prepares the transmittal letter** to the Department of Energy's Nevada
Operations Office (O) and the SNL Review and Approval form (SF 1003)
(Appendices Dand E) that accompanies the document through the remainder
of the Sandia review process. The secretary gives Manuscript Review
Sheet, Review and Approval form, and manuscripts to division supervisor.

1.9 The division supervisor completes his review. After any problems are
resolved with author and an acceptable draft document exists, the
supervisor signs Review and Approval form The supervisor determines if
the document has direct application to other NNWSI Project participant
organizations. If so the supervisor sends an information copy of the
document to the TPO at appropriate organization(s).

1.10 Supervisor has secretary send two copies of the draft document,
Manuscript Review Sheet, Review and Approval form, and transmittal
letter to Department 6310 secretary who "logs in" the document, files
copies of the abstract and Manuscript Review Sheet, and gives document
and all forms to Department 6310 manager.

1.11 Department 6310 manager examines the document. If it is satisfactory,
he has department secretary send one copy of the draft document and
transmittal letter to NO for "policy review."

1.12 NVO performs policy review and returns any comments toDepartment 6310
manager. Department secretary updates log and files a copy of NVO
comments and/or approval letter. Comments requiring resolution are
forwarded to author.

1.13 After NVO comments are resolved and arevised draft is prepared (if
necessary) reviews are conducted by department manager and 6300
director. The document, together with the Review and Approval form, is
sent through the remaining steps in the final review process--classifica-
tion, patent/legal, and publication policy reviews.

1.14 Document and forms are returned to appropriate division secretary who
notifies author that document has final approval. Secretary forwards
copies of all QA records to the Department 6310 Records Management
System staff for filing, then forwards original manuscript and all forms
and letters to editor to arrange for printing, if document is to be
published by Sandia. If document is a journal article conference
paper, or abstract, secretary forwards original manuscript and copies of
forms to author who submits manuscript to appropriate place; at the same
time secretary sends a copy of the manuscript and original forms to
editor who files them in editorial archives.

1.15 Department 6310 secretary notes in log when a printed copy of a document
is received.

1.16 Original copy of SAND reports and all forms and letters are filed in the
SNL RMS.

If applicable, the transmittal letter to NVO shall include the sentence:
"This draft document satisfies Milestone
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2.0 Documents Authored by Other Sandia Organizations for Department 6310
(Figure 2)

2.1 Author has draft document reviewed by the independent technical
reviewers (one reviewer and one referee). (Department 6310 contact's
division supervisor selects two qualified independent technical
reviewers.** At least one reviewer should be a Department 6310 staff
member.) At the same time, author should send a draft to the Department
6310 contact who will forward a draft to the Department 6310 technical
reports editor (c/o Division 6311),hereafter referred to as editor,
who will conduct, or arrange for, an editorial review and get a SAND
number assigned if the author has not done so. (Note: if author
expects considerable suggestions and changes from the peer reviewers,
author may choose to have the editorial review done after peer review
comments have been resolved and incorporated into a revised draft.
Monitor's division supervisor has the authority to waive editorial
review requirement if there is a compelling reason to do so. The
Manuscript Review Sheet contains a signature block for this.)

2.2 Technical and editorial reviewers return written review comments and
manuscripts and initial the Manuscript Review Sheet. Author resolves
problems and questions and incorporates changes into a revised draft.

2.3 Author works with technical and editorial reviewers and gets final
approval from them.*** Reviewer signatures are required on the
Department 6310 Manuscript Review Sheet to indicate final approval. The
technical and editorial review comments for documents resulting from
Quality Level I and II activities must be entered into the Records
Management System.

2.4 Author sends two copies of revised manuscript to the editor, along with
the Manuscript Review Sheets. The editor sends the draft to Division
6316 for examination. If draft sent to the 6316 representative contains
the appendix for the RIB comparison and the latter is acceptable the
representative will sign the Department 6310 Manuscript Review Sheet
(Appendix A), and the draft and sheet will be returned to the editor.
If draft is unacceptable fromthis standpoints the 6316 representative
will work with the 6310 contact to'solve the problems and produce an
acceptable draft document.

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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2.5 The editor sends draft to Division 6315 to ensure that appendices
identifying candidate information for the SEPDB are considered for
future entry. If draft sent to the 6315 representative, contains the
appendix for the SEPDB comparison and the latter is acceptable, the
representative will sign the Department 6310 Manuscript Review Sheet
(Appendix A), and the draft and sheet will be returned to the editor.
If draft is unacceptable from this standpoint, the 6315 representative
will work with the 6310 contact to solve the problems and produce an
acceptable' draft.

2.6 The editor forwards a copy of the document to the Department 6310 Data
Records Management System (DRMS) representative, who will review the
document and appropriate DS data set notebooks to determine if all
data and supporting documents for the reported data have been placed in
the DRMS. If the DRMS data set notebooks are incomplete relative to the
data, the representative will so inform the 6310 contact (through the
Department 6310 contact). The author will provide to the DRMS
representative the required documents to complete the DRMS notebook.
The representative will sign the 6310 Manuscript Review Sheet when all
the data and supporting documents are placed into the appropriate DRMS
data set notebook. The representative then returns the draft document
and review sheet to the editor.

2.7 The edit or then sends two copies of the manuscript to the author's
division secretary, along with the Manuscript Review Sheets completed by
reviewers. Author's division secretary prepares Review and Approval
form (SF 1003) (Appendices D and E) that accompanies the manuscript
through remainder of Sandia review process. Secretary gives Manuscript
Review Sheet, Review and Approval form and both copies of the
manuscript to author's division supervisor.

2.8 Author's division supervisor and department manager conduct their
reviews. After any problems are resolved with author, the supervisor
and manager sign the Review and Approval form. The manuscripts and
forms are sent to the author's 'Department 6310 contact, who will ensure
that everything is in order and complete. The contact sends two copies
of the revised manuscript to the editor along with the anuscript
Review Sheet completed by reviewers. The editor, after ascertaining
that the manuscript is ready for line review, attaches the Department
6310 Technical Publication Checklist (Appendix C) and sends the packet'
to the contact's division secretary.

2.9 The division supervisor completes his review. 'After any problems are
resolved with author (through the Department 6310 contact) and an
acceptable draft document exists, the supervisor signs Review and
Approval form under "Special Approvals." The Supervisor determines if
the document has direct application to other NNWSI Project participant
organizations. If so, the supervisor sends an information copy of the
document to the TPO at appropriate organization(s).
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2.10 Division supervisor s secretary prepares transmittal letter* to Nevada
operations Office (NVO) and sends the two copies of the document,
Manuscript Review Sheets, review and approval form, and transmittal
letter to department 6310 secretary who "logs in" the document, files
copies of the abstract and manuscript review sheets, and gives document
and all forms to Department 6310 manager.

2.11 Department 6310 manager examines the document. If it is satisfactory,
he has department secretary send one copy of the draft document and
transmittal letter to NVO for "policy review."

2.12 NVO performs policy review and returns comments to department 6310.
Secretary updates log and files a copy of NVO comments and/or approval
letter. Comments requiring resolution are for warded to author.

2.13 After NVO comments are resolved and a revised draft is prepared (if
necessary), reviews are conducted by 6310 Department Manager, who signs
under "special approvals." The document, together with the Review and
Approval form, is then sent through remaining steps in the final review
process--classification , patent/legal, and publication policy reviews
(if author's organization has not already obtained these approvals prior
to sending & A form to 6310 monitor). If author's organization is to
arrange for printing, the packet is returned to author; if publication
is to be done by Department 6310, the packet is forwarded to the editor.

2.14 Document and forms are returned to author who forwards copies of all QA
records to the Department 6310 Records Management System staff for
files. Author then forwards original manuscript and all forms and
letters to editor to arrange for printing, if document is to be
published by Sandia. If document is a journal article, conference
paper, or abstract, author submits manuscript to appropriate place; at
same time author sends a copy of the manuscript and original forms to
editor to file for archives.

2.15 Department 6310 secretary notes in log when a printed copy of the
document is received.

2.16 Original copy of SAND reports and all forms and letters are filed in SNL
RMS.

*If applicable, the transmittal letter to VO shall include the following
sentence: "This draft document satisfies Milestone
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3.0 Contractor Documents for Department 6310 (Figure 3

3.1 Contractor conducts internal review of draft document, updates and
submits five copies of typed, double-spaced document to Department 6310
employeeassigned to monitor contract. The 6310 monitor examines draft
to determine if it is acceptable.

3.2 When monitor is satisfied with draft, he or she should send three copies
to Department 6310 technical reports editor (hereafter, editor") who
will assign a SAND number (7000 series) The editor ill work with the
monitor to ensure that the document-is in the proper format and
condition for independent technical review. The editor will then
forward the draft to the appropriate division 6310 supervisor, who
examines it to determine if it is ready for review. If not,draft is
returned to monitor, who works with contractor to get an acceptable
draft After division supervisor determines that draft is ready, he
selects the qualified independent technical reviewers and returns
manuscript to monitor.* Monitor sends a copy of the draft and a copy of
the Department 6310 Manuscript Review Sheet (Appendix A) to each
independent technical reviewer (one reviewer and one referee). At same
time, monitor sends a draft to editor, c/o Division 6311.who will
conduct, or arrange for, an editorial review. (Note: monitor's
division supervisor has the authority to waive editorial review
requirement if there is a compelling reason to do so. The manuscript
review sheet contains a signature block for this.)

333.3 Technical and editorial reviewers return written review comments and
manuscripts and initial the Manuscript Review Sheet. Monitor resolves
problems and questions and incorporates changes into a revised copy.

3.4 The monitor returns the revised copy to the contractorfor necessary
revisions to the manuscript and artwork. Contractor makes revisions
and, if document is a technical report, provides the following to the
monitor: one unbound "camera-ready" copy of the document (now
single-spaced)and a set of tapes or disks containing the complete text
of the document.(The tapes or disks should be compatible with Sandia's
word-processing equipment in case Sandia needs to make adjustments to
the final copy.)

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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representative contains the appendix for the RIB comparison and the
latter is acceptable, the representative will sign the Department 6310
Manuscript Review Sheet (Appendix A).and the draft and sheet will be
returned to the editor. If draft is unacceptable from this standpoint,
the 6316 representative will work with the 6310 contact to solve the
problems and produce an acceptable draft document.

3.7 The editor sends draft to Division 6315 to ensure that appendices
identifying candidate information for the SEPDB are considered for
future entry. If draft sent to the 6315 representative contains the
appendix for the SEPDB comparison and the latter is acceptable, the
representative will sign the Department 6310 Manuscript Review Sheet,
and the draft and sheet will be returned-to the editor. If draft is
unacceptable from this standpoint, the 6315 representative will work
with the monitor to solve the problems and produce an acceptable draft.

3.8 The editor forwards a copy of the document to the Department 6310 Data
Records Management System (DRMS) representative, who will review the
document and appropriate,DRMS data.set notebooks to determine if all
data and supporting documents for the reported data have been placed in
the DRMS. If the DRMS data set notebooks are incomplete relative to the
data the representative will so inform the monitor. The monitor will
provide to the DS representative the required documents to complete
the DRMS notebook The representative will sign the 6310 Manuscript
Review Sheet when all the data and supporting documents are placed into
the appropriate DRMS data set notebook. The representative then returns
the draft document and review sheet to the editor.

3.9 The editor, after ascertaining that the manuscript is ready for line
review, attaches the Department 6310 Technical Publication Checklist
(Appendix C) and sends'the packet to the monitor's division secretary.

3.10 Secretary prepares Review and Approval form (SF 1003) (Appendices D and
E) that accompanies the document through remainder of Sandia review
process and the transmittal letter,* to the Department of Energy's Nevada
Operations Office(NVO). Secretary gives review sheets, Review and
Approval form, and document to division supervisor.

3.11 Division supervisor completes his review. After any problems are
resolved with monitor and an acceptable draft document exists,
supervisor signs Review and Approval form. Supervisor determines if the
document has direct application to other NWSI Project participant
organizations. If so, the supervisor sends an information copy of the
document to the TPO at appropriate organization(s).

3.12 If differences cannot be resolved between the monitor and a reviewer,
the monitor's division supervisor may sign in lieu of thereviewer. If
supervisor does this, he must document the unresolved differences and
how he handledthem; a copy must be sent to the Department 6310 QA
coordinator and the reiviewer involved.

If applicable, the transmittal letter to NVO shall contain the sentence
"This draft document satisfies ilestone
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3.13 Supervisor has division secretary send two copies of the document,
Manuscript Review Sheet, review and approval form, and transmittal
letter to Department 6310 secretary who "logs in" in the document, files
copies of the abstract and manuscript review sheets, and gives document
and forms to 6310 manager.

3.14 Department 6310 manager examines the document. If it is satisfactory,
he has department secretary send one copy of the draft document and
transmittal letter to NVO for "policy review."

3.15 NVO performs policy review and returns any comments to Department 6310
manager. Secretary updates log and files a copy of NVO comments and/or
approval letter. Items requiring resolution are forwarded to monitor.

3.16 In order, reviews are conducted by 6310 Department Manager and 6300
Director. The document together with the Review and Approval form, is
sent through remaining review steps -- classification, patent/legal, DOE
Albuquerque Operations Office, and publication policy reviews.

3.17 Document and forms are returned to appropriate division secretary who
notifies monitor that document has final approval. Secretary forwards
copies of all QA records to the Department 6310 Records Management
System staff for filing, then forwards original manuscript and all forms
and letters to editor to arrange for printing, if document is to be
published by Sandia. Before the document is printed, the editor will
work with the monitor to ensure that the contractor concurs with all
changes made to the document as a result of the review process. If
document is a journal article, conference paper, or abstract, secretary
forwards manuscript to contract monitor who then sends it to the
contractor for submittal to appropriate place; at same time secretary
sends a copy of the manuscript and original forms to editor to file for
editorial archives.

3.18 Department 6310 secretary notes in log when a printed copy of a document
is received.

3.19 Original copy of SAND reports and all forms and letters are filed in SNL
RMS.
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4.0 Letter Reports (SLTRs)

4.1 A Letter Report (SLTR) is miscellaneous documentation that must be
formally entered into the Records Management System and be made
available expeditiously to NNWSI Project personnel and their contractors
without going through the. longer review and publication process required
for SAND reports. SLTRs may be in various formats: engineering memos,
correspondence, test data, etc., and should represent results of NNWSI
Project activities such as design, analysis, or planning activities
and/or other technical work.

4.2 SLTRs will be assigned numbers and logged by the Department 6310 Records
Manager.

4.3 An SLTR must have two independent technical reviewers chosen by the
author with the division supervisor's approval. The independent
technical reviewers and the division supervisor will sign the Department
6310 Letter Report Review Sheet (Appendix B). An editorial review is
not required.

4.4 SLTRs will be archived in the Department 6310 Records Management Center,
together with the Letter Report Review Sheet and any other supporting
documentation.

4.5 SLTRs are not referenceble in SAND documents.

5.0 Records Management

QA documents identified in this DOP are: (1) The Department 6310
Manuscript Review Sheet (Appendix A), (2) the Department 6310 Letter
Report Review Sheet (Appendix B), (3) the SAND or SLTR document itself,
(4) technical reviewer comments, and (5) the Review and Approval forms
(Appendices D and E). All are filed with the documents they accompany
and come under the coding index for that document per the Master Index
for Department 6310 Records Management System.

6.0 Definitions

Independent Technical Reviewer: Any individual who is knowledgeable in
the technical area to be reviewed but who did not perform the
original work that resulted in the report. The author's
supervisor can be an independent technical reviewer only if the
supervisor is the only technically competent, certified individual
available and that fact is documented by the 6310 Department
Manager per DOP 6-2. For technical documents resulting from QA
Level I activities, the independent technical reviewers must also
be certified in accordance with OP 2-6 in the technical area to
be reviewed.

SLTR: A letter report containing results of NNWSI Project activities.
It is assigned a log number by the Records Management staff and
entered into the Records Management System. An SLTR is
non-referenceable in SAND reports.
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Appendix A

DEPARTMENT 6310 MANUSCRIPT REVIEW SHEET
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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Appendix B

DEPARTMENT 6310 LETTER REPORT REVIEW SHEET
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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Appendix C

DEPARTMENT 6310 TECNICAL PUBLICATION CHECKLIST
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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Appendix D

Do not enter Classified Information

REVIEW AND APPROVAL FOR RELEASE/DISTRIBUTION OF OFFICIAL SANDIA REPORTS
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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Appendix E
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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PROCUREMENT PLANNING

1.0 Purpose

To specify those actions necessary to prepare for and plan
procurement of materials, items, and services for the NNWSI Project.

2.0 Scope

This procedure applies to all procurements for the NNWSI Project
initiated within the Sandia NNWSI Project Department, regardless of
Quality Assurance Level, except for requests for stock items within
the "Just-in-Time" system. This procedure does not replace or
supersede any Sandia Laboratories Instructions or Purchasing
Instructions relating to procurement activities.

3.0 Definitions

3.1 "Catalog, ff-the-shelf" item - An item of material or equipment
which can be fully identified by a catalog, part, or model number and
which is made not to Sandia specifications but to the manufacturer's
or vendor's specifications.

3.2 Requester- The individual who initiates a procurement, via a Purchase
Requisition.

4.0 General

4.1 In the broadest sense, organizational responsibilities and methods
for procurement activities have been established by Sandia management
and expressed in Various Sandia Laboratories Instructions (see
References).

4.2 Within the SNL NNWSI Project, the documents which guide and integrate
the procurement process (in addition to the SLIs mentioned in para.
4.1 and instructions on the Purchase Requisition form) are:

4.2.1 DOP 7-1 (this procedure), "Procurement Planning." This DOP describes
the actions necessary to accomplish the planning of a procurement.
This procedure should be used PRIOR to filling out the Purchase
Requisition form.

4.2.2 DOP 4-1, "Procurement Document Requirements." This DOP specifies the
content required in Purchase Requisitions (PRs) and the reviews and
approvals required of these PRs.

4.2.3 DOP 4-2, "Changes to Procurement Documents." This DOP specifies the
actions necessary to plan and initiate changes to existing
procurement documents via the Purchase Requisition Change Notice.
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4.2.4 DOP 7-2. Evaluation for Acceptance of Purchased Items or Services."
This DOP specifies the actions necessary to evaluate purchased items
or services to determine their conformance to requirements.

5.0 Responsibilities

All activities specified in this procedure are to be carried out by
the requester.

6.0 Requirements

6.1 Overall Procurement Planning Process: In general, procurement
planning should begin with a clear determination of the items or
services to be provided. The process then proceeds through
determination of specific technical or performance requirements, the
Quality Assurance requirements applicable,reporting requirements and
schedule, how to evaluate vendor-performance or item acceptability,
planning for bid evaluation and, optionally, development of a list of
potential bidders. Note that SLI 6600-1, "Acquisition Planning,"
specifies additional, actions applicable to high-cost procurements
(over 500,000).

6.2 Commercial, "catalog, off-the-shelf" items. For such items, the
procurement planning process consists of the following actions:

6.2.1 Clearly identify the items to be procured. If "equivalent" items
will fulfill the need, indicate what constitutes "equivalence."

6.2.2 Determine the method for verifying acceptability of the item.
Complete form "QA Requirements for Purchase Requisitions" (NNWSI)
Appendix A to indicate what the item is, its QA level and associated
WBS, and "Method for Evaluation for Acceptance. Receiving
Inspection is the minimum required evaluation. Other methods may be,
considered; see paragraphs 6.3.5.2.1,6.3.5.22, and 6.3.5.2.4.

6.3 Other Items or Materials and Services. For "non-catalog items or
services the following detailed procurement planning actions must be
carried out (see Figure 1 for a graphic representation of this
process).

6.3.1 Materials or Services Needed

Determine specifically what materials or services the procurement is
intended to provide. This will be the basis for the "Description of
Materials/Services or Statement of Work in the resulting procurement

documents This answers the question What to be done/provided?
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4.3.3 Data Processing

4.3.3.1. This task is accomplished by 7111 Personnel and is
described in detail in TP-82 (Section IV and Appendix
A). The digitized data is run through a series of
programs (SAND87-XXXX). This includes removal of
obvious noise spikes, calculation of the power
spectra, filtering noise from the data, performing
first and second integrations of the data and
calculation of psuedo relative velocity response
spectra. All information generated during the conduct
of this task will be filed in the Event Data Book.

4. 3.4

4. 3.4. 1

4.4

4. 4. 1

Data Storage and Retrieval

This task is accomplished by 7111, Personnel and is
described in TP-82 (Section V and Appendix A). The
detailed storage procedures are contained in TP-89. In
addition 7111 Personnel will perform the necessary
activities to make backup copies of the digitized data
and keep detailed records to ensure that contents of
the various digitized data tapes are fully known.

Records Control

DRMS Data-Set-ID Assignment

The file guide portion of the Data-Set ID assignment
for this work is F08.

Records Transmittal

The records generated in this work consist of two
distinct groups. The first group consists of records
that will be forwarded to the 6311 PI for insertion
into the DRMS in Department 6310. The records in this
group consist of an annual listing of all data in the
WTSI data base, microfiche listing of the contents of
the digitized data tapes and written verification from
the 7111 PI that all other experiment records are
complete and archived in the Division 7111 archives.
The second group consists of recordsthat are to be
maintained in, Division 7111 This group consists of
analog data tapes,- digital data tapes field data
records and all paper data records produced from the
digital data tapes. The procedures which discuss
storage of these records are given in TP-89. This
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6.3.2 Technical or Performance Requirements-

Given the specific materials or services to be procured, identify
or develop the applicable technical or performance requirements.
This may be done by either

- Developing the requirements and standards that the requester
wishes to impose, when no other standards exist.

- Selecting the applicable and appropriate specifications,
drawings, design or site investigation bases, regulatory
requirements, or standards.

This answers the question, "How well or to what extent is the work
to be done or what technical constraints are there on the product?"

6.3.3 Quality Assurance Requirements

Determine the QA requirements that are either necessary,
appropriate, or desirable for the procurement. These requirements
will be primarily based on the nature of the item-or service and
the QA Level of the item or WBS task with which the procurement is
associated. The.form QA Requirements for Purchase Requisitions
(NNWSI)" can serve as a worksheet for developing these QA
requirements. (This form must be completed to accompany the
Purchase Requisition itself see DOP 4-1.) When available, Generic
Procurement Quality Requirements for such activities as laboratory
data collection, design, and software development may be utilized -
to specify QA requirements. Specific QA requirements include:

6.3.3.1 Contractors for QA Level I or II procurements will be required to
have a documented QA Program consistent with the SL NNWSI QA
Program and appropriate to item or service being procured. Such QA
Program documents must be reviewed and approved by SNL prior to
initiation of activities specified by the contract.

6.3.3.2 Contractor personnel participating in Q Level I activities are to
be certified as being qualified, in accordance with DOP 2-6, prior
to initiation of work. Contractor personnel whose activities are
considered to affect the quality of NNWSI Project product will be
required to complete a NNWSI Familiarization Program per QAP 2-5.

6.3.3.3 Contractors will be required to extend appropriate QA Program
requirements to sub-tier contractors.

6.3.3.4 Procurement documents will specify contractor's responsibilities
for recording and reporting nonconformances and SL authority for
approving disposition of nonconformances.
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5.6 Set-up and Adjustment TM Control Box (PFTU) -- TP-87
This TP lists the procedures necessary to set-up and
adjust the PFTU control box. TBD

5.7 Ground Motion Gage Operation Verification TP-88--
This TP list the procedures necessary to verify the
satisfactory operation- of the ground motion gages in
conjunction with the entire measurment system prior to
installation in the ground. TBD

5.8 Procedures for Storing and Retrieving UNE Ground
Motion Data Used for the NNWSI Project -- TP-89 --
This TP-lists the procedures used in storing and
retrieving the ground motion data obtained for the
NNWSI project. TBD

6.0 References SNL NNWSI QA Documents

6.1 DOP 2-6, "Qualification and Certification of Project
Personnel"

6.2 DOP 6-2, "Reviewing, Approving and Issuing Technical
Information Documents"

6.3 DOP 11-2. "Requirements for Experiment and Equipment-
Test Logbooks"

6.4 DOP 12-1, "Calibration Program"

6.5 QAP 15-1, "Nonconformance Reporting and Controls"

6.5 QAP 16-1, "Corrective Action Requirements"

7.0 General Refernces

7.1 Sanders M. L., Description of Ground Motion Data
Processing Codes, SAND87-XXXX, In preparation.
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unacceptable upon receipt This method is best used when the items
procured are complex, the shipping process itself is complicated
due to the nature of the items, or the requester is concerned with
critical steps of the vendor's process. This method involves the
establishment of one or more Mandatory Hold Points in the vendor's
process beyond which they are not to proceed without approval by a
Sandia representative (normally the requester). Mandatory Hold
Points can be specified in the Statement of Work or the vendor can
be required to submit for approval a manufacturing process control
document, into which Mandatory Hold Points can be inserted. A
minimum of one Mandatory Hold Point is required once the finished
product is ready for shipping. At this Mandatory Hold Point, the
vendor will be required to perform a final shipping inspection for
release of their product(s). This inspection will be closely.
overviewed by a Sandia representative.

6.3.5.2.2 Certificate of Conformance

In this case, the vendor's signed certification of the
acceptability of his product'is taken as evidence ofthat
acceptability. This is generally a poor substitute for direct
physical inspection or testing and it will not be used as the only
indicator of acceptability by the SNL NWSI Project. Requiring a
Certificate of Conformance can be a means of heightening a vendor's
concern for the quality of product he provides to Sandia. When a
Certificate of Conformance is called for, the vendor will be
required to include the following information:

a brief description (name) of the procured material,

reference to the SNL Purchase Order number,

identification of the specific procurement requirements met by
the purchased material or equipment (such as standards,
specifications, drawings etc.) including changes, waivers, or
approved deviations to those requirements,

a signature attesting to the above, of a person responsible for
the vendor's quality assurance function, whose function and
position are described in their QA Program document.

DOP 7-2 specifies actions necessary to verify adequacy of
Certificates of Conformance.

6.3.5.2.3 Receiving nspection

Receiving inspection to verify acceptability will be accomplished
in accordance with DOP 7-2 and SLI 6640-1. These procedures call
for final determination of material acceptability to be
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8.0 References

DOP.2-6 Qualification and Certification of Project Personnel

DOP 4-1, Procurement Document Control

DOP 4-2, Changes to Procurement Documents

DOP 7-2, Evaluation for Acceptance of Purchased Items and Services

DOP 11-1, Experiment and Equipment Test Procedure Requirements

QAP 2-5, NNWSI Project Training and Familiarization Procedures

SLI 6600-1, Acquisition Planning

SLI 6640, Approvals Required fr Payment of Acquisition

SLI 6640-1 Receipt and Inspection of Material

NVO 196-17, NWSI Quality Assurance Plan

9.0 Appendices

A. Form "QA Requirements for PurchaseRequisitions (NNWSI)"
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6.3.3.5 Procurement documents will specify contractor responsibilities for
QA records identification, maintenance, safeguarding and turn over
to this organization.

6.3.3.6 Procurement documents will clearly state acceptability criteria for
purchased items or performance criteria applicable to purchased
services.

6.3.3.7 Contractors for QA Level I or II procurements will be required to
verify and document, prior to offering-items or services for
acceptance, that the item or service being furnished complies with
the procurement requirements.

6.3.4 Reporting Requirements and Schedule

For procurement of services, determine the reports or other
deliverable documents to be provided and when they are due. For
items or materials, determine when they are to be provided. In
either case, determine if periodic status reporting is necessary.

6.3.5 Vendor Performance/Product Acceptance

Given the items or services to be procured and the requirements
placed on them determine the method(s) to be used to determine the
acceptability of the product.

6.3.5.1 For services, requester will evaluate the adequacy of performance
of the contractor by either:

technical verification of data produced or

review of objective evidence such as the results of the work
itself (reports, documents) for conformance to procurement
document requirements.

Although feedback concerning this performance should be frequently
provided from the requester to the contractor, as well as to the
Sandia Contracting Representative (buyer) and the QA Coordinator,
final acceptance of services is documented by the requester in
accordance with SLI 6640.

6.3.5.2 For items and materials, the following methods for determination of
acceptability are available:

6.3.5.2.1 Source Verification

In this case, the acceptability of the product is determined at the
vendor's location, thereby avoiding the delays and costs involved
in returning items or materials to the vendor if they were found
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accomplished by the requester. They also provide for the requester
to obtain necessary information to make that determination by
designating certain evaluations to be performed by other Sandia
organizations by specifying inspection codes (e.g., C for
instrument calibration, D for detailed mechanical inspection,
etc.). Notes: Code Z must be designated for all QA Level I or II
items or materials, unless otherwise designated by the QA
Coordinator. This results in a documented receiving inspection
report to be made a part of the procurement record. Receiving
inspection of Q-List items must be performed by an inspector
qualified in accordance with Appendix C of NO 196-17.

6.3.5.2.4 Post-Receipt Testing

In addition to any of the above methods, performance testing of
equipment after its installation or assembly may be used to verify
its acceptability. In such cases, test requirements and acceptance
documentation will be established, on a case-by-case basis, by the
requester, in coordination with the QA Coordinator, vendor, and
buyer. Either Equipment Test Procedures, in accordance with DOP
11-1, or vendor-developed check-out procedures would be required.

6.3.6 Bid Evaluation Planning

For procurements which are to be competitively bid, determine how
the vendor proposals will be evaluated to determine the vendor to
be selected. This may include factors to be evaluated, weighting
of the factors, and the personnel to perform the evaluation. For
QA Level I procurements, the QA Coordinator will specifically be
included in the bid evaluation plan to evaluate bidder's QA
programs.

6.3.7 Potential Sources

Develop a list of potential sources for the items or services.
(This action is optional, not mandatory.)

7.0 Records Management

The QA Records identified in this procedure, and their Records
Management System locations are:

Completed form "QA Requirements for Purchase Requisitions
(NNWSI) - filed with the procurement documents for the
particular contract in the 21 or 22. series.
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EVALUATION FOR ACCEPTANCE OF PURCHASED ITEMS OR SERVICES

DOP 7-2

1.0 PURPOSE

1.1 The purpose of this Department Operating Procedure is to define
requirements for a system of performing acceptance evaluations
and/or inspections of purchased items and services by Depart-
ment 6310 personnel or other organizations (Purchasing,
Shipping & Receiving, etc.) and used in support of the Nevada
Nuclear Waste Storage Investigations-Project. These measures
are intended to ensure that items and services conform to the
procurement documents.

2.0 SCOPE

2.1 This DOP applies to all items or services procured via regular
purchasing channels and used in support of the NNWSI project,
as well as those stock items within the Sandia National
Laboratories "Just-in-Time ordering system. This DOP does not
replace or supersede any Sandia National Laboratories
Instructions or governing documents related to-procurement
activities. Criteria noted in this document will-be used to
ensure that evaluation and/or inspections are made as to the
acceptability of purchased items or services used in support of
this project.

3.0 DEFINITIONS

3.1 Item: An all inclusive term-used in place of any of the
following: appurtenance, assembly, component equipment,
material, module, part, structure, subassembly, system, unit,
and prototype hardware. This-term includes magnetic media and
other materials that retain or support data.

3.2 Services: The performance of activities that include but are
not limited to, design fabrication, investigation inspections,
surveillances, audits, etc.

3.3 Supplier: Any individual or organization under contract to
provide items or services to Sandia National Laboratories
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4.2.2 Source Verification

4.2.2.1 Quality inspections are.normally performed at the time the
property or material is received. When at source" is
specified on Form SF 6430-RD, Purchase Requisition (PR), the
inspection is performed before receipt at the supplier's
location.

4.2.2.2 The objectives of the source verification shall be stated in
the Purchase Requisition (PR) or other contractual agreement,
including all necessary parameters as noted by the requester.

4.2.2.3 The requester or designated person responsible for the Quality
Assurance function shall perform source verification activities
at intervals that are consistent with the importance and
complexity of the item or service. Such source verification
shall be implemented to monitor, witness,or observe activities
related to the material or services procured.

4.2 .4 Identification of individuals providing source verification
shall be noted by means of memos, fabricated forms (PR's,
etc.), or other contractual documents

4.2.2.5 Persons who conduct source verification shall do so in
accordance with prepared plans to perform these activities at
predetermined points.

4.2.2.6 Upon requester acceptance or rejection of items or services
during source verification, documented evidence of acceptance
or rejection shall be furnished to the receiving destination of
the item or service, to the requester or his designee, the
Sandia Contracting Representative, and to the supplier.

4.2.2.7 Documentation of all source verification activities, including
all deviations from established procedures as established in
sections 4.2.2.2 through 4.2.2.6 of this DOP, shall be made
using fabricated forms, memos, letters, or by the generation of
a Nonconformance report (NCR) per DOP 15-1 (Nonconformance
Reporting and Controls) if applicable. All documentation shall
be placed in the appropriate contract file maintained by the
Department 6310 Financial Assistant, as well as the 20-Series
in the SNL NNWSI Records-Management System.

4.2.3 Receiving Inspections
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4.4.5.1.3 Code "E" used for the inspection of: development electrical
and electronic items and conducted by Org. 7474-3 (Electronic
Fabrication).

4.4.5.1.4 Code "X" used for the inspection of: standard items and
services, general stores items, and special design test
material(s). Inspection of XI coded items is to be conducted
by the requester.

4.4.5.1.5 Code "Z" used for the inspection and assessment of: purchased
items or materials to verify quantity'and identify as stated in
the PR. Inspection of Z coded items are to be conducted by
Org. 3428 (Shipping & Receiving). Materials and items
purchased by Department 6310 and shipped directly to the Nevada
Test Site for use in the NNWSI Project will be inspected by
Org. 7135 (Field Support and Logistics Division).

4.4.6 Should receiving inspections reveal irregularities concerning,
or deviations from, the requirements and procedures listed
above, an NCR shall be initiated by the requester and the
material shall be withheld from acceptance.

4.4.7 Once the results of the quality inspections referred to above
are available to the requester, the requester will make a
determination of the acceptability of the item. If the items
or materials do not meet procurement document requirements, an
NCR will be initiated (as stated in 4.4.6)and resolved. Also,
for deviating material, the requester will initiate Sandia Form
(SF) 6891-S, Deviation From Requirements/Return of Warranted
Material Report" and forward it to 'thebuyer.

4.4.8 The requester shall see to it that documentation of all
receiving inspection activities, including NCR's generated as a
result of such activities, be placed in the appropriate
contract file maintained-by -the Department 6310 Financial
Assistant, as well as the 20-Series in the'SNL NNWSI Records
Management System.

4.5 Post-Receipt Testing and Acceptance

When post-receipt testing and acceptance is used the post-
receipt test,requirementsand acceptance documentation

established mutually by both the purchaser or his designee and
the supplier.

4.5.2 Post-receipt testing and acceptance activities shall be
conducted in accordance with parameters established in the
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in support of NWSI Project activities. Synonymous with
contractor."

3.4 Requester: The individual who initiates a procurement, either
for items and/or services, via a Purchase Requisition. (Sandia
Form (SF), 6430 RD "Purchase Requisition" (PR).

4.0 REQUIREMENTS AND PROCEDURES

4.1 Methods used to accept an item or related service from a
supplier shall be any one or combination of the following:
certificate of conformance, source verification, receiving
inspection or post-receipt testing and acceptance.
Requirements and procedures applicable to these methods of
acceptance and/or inspection are as follows:

4.2 Certificate of Conformance

4.2.1.1 When the PR specifies a certificate of conformance is to be
provided by the supplier, the following minimum criteria shall
be checked by the requester upon receipt of the document and
item or service.

The certificate identifies specific procurement
requirements met by the purchased material or equipment
such as codes, standards, or other specifications. This
may be accomplished by including a list of the specific
requirements or by providing at the point of receipt, a
copy of the purchase order and the procurement specifi-
cations or drawings, together with suitable approved
changes, waivers, or deviations applicable to the subject
material or equipment.

The certificate is attested to by a person who is
responsible for this Quality Assurance function and whose
function and position are described in the supplier's QA
program.

4.2.1.2 The requester shall see to it that documentation of all
activities conducted in the acquisition of a certificate of
conformance, including deviations from criteria established in
section 4.2.1.1 above, be placed in the appropriate contract
file maintained by the Department 6310 Financial Assistant, as
well as the Department 6310 NNWSI Data Records Management 20-
Series files.
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5.3

5.4

5.4.1

6.0

It is the responsibility of the requester to determine the
acceptability of items and services procured in support of the
NNWSIP Project, by seeing that they conform to the procurement
documents, or, if not, that deviations are documented and
resolved.

Records Management

In all cases, the requester shall see to t that records
pertaining to the acceptance of iems or services procured in
support of the NNWSI Project, including: receiving reports,
Nonconformance Reports, fabricated forms or memos pertaining to
such practices as set forth in this DOP or other governing
document be placed in the 20-Series in the SNL NNWSI Records
Management System.

REFERENCES

Sandia Laboratories Instruction (SLI) 6640-1 "Receipt and
Inspection of Property and Materials

Sandia Laboratories Instruction (SLI) 6640 2 Receipt of
Services

Sandia Form (SF) 6430-RD Purchase Requisition (PR)

Sandia Form (SF) 6891-S "Deviation from Requirements/ Re
Warranted Material Report"

Sandia Form (SA) 9511-L Invoice Action

DOP 4-1 Procurement Document Requirements"

DOP 7-1 - Procurement Planning

DOP 11-1 "Experiment - Equipment Test Procedures"

DOP 15-l Nonconformance Reporting & Controls.

turn of
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4.4.1 When receiving inspections are used, purchased items shall be
inspected as necessary to verify their conformance to specified
requirements by taking into account source verification, audit
documentation and the demonstrated quality performance of the
supplier.

4.4.2 Receiving inspections shall be performed to verify by objective
evidence such features as proper configuration; identification;
dimensional physical, and other characteristics; freedom from
shipping damage; and cleanliness.

4.4.3 Receiving inspections shall be coordinated with review of
supplier documentation when procurement documents require such
documentation to be furnished prior to receiving inspections.

4.4.4 When receiving inspections are to be implemented, they will be
conducted in accordance with Sandia Laboratories Instruction
(SLI) 6640-1 and the following guidelines shall be used.

4.4.5 Inspection codes are included on the PR to specify who should
perform the quality inspection for the property or material
ordered.When the PR form is not the appropriate means for
ordering property or material (i.e., general stores orders,
Just-in-Time orders, etc.), the requester is responsible for

the quality inspection (correct items, correct quantity,
freedom from damage, correct operation, etc.).

4.4.5.1 Following are listed the most commonly used inspection codes
and organizations performing those inspections for materials or
supplies ordered by Department 6310 and used in support of the
NNWSI Project.

4.4.5.1.1

4.4.5.1.2

Code C" used for the inspection of: commercial measuring
equipment, scales,and laboratory balances. Inspections of
commercial equipment are performed by Org. 7243 (Measurement
Standards Lab), while scales and balance inspections are
conducted by Org. 3424 (Instrument Service/ Equipment Pool), or
in certain cases, certified third party vendors

Code "D used for the inspection of: development mechanical
items and conducted by Org. 7485-3 (Mechanical Measurements &
Calibration).
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DEPARTMENT OPERATING PROCEDURES

Sample Identification and Handling Requirements
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equipment test plan per DOP 11-1 (Experiment-Equipment Test
Procedures).

4.5.3 Documentation of all post-receipt testing and acceptance
activities, including deviations from the established
procedures defined in sections 4.5.1 and 4.5.2 of this DOP,
shall be placed in the appropriate contract file maintained by
the Department 6310 Financial Assistant, as well as the 20-
Series in the SNL NNWSI Records Management System.

4.6 Acceptance of Services

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

4.6.2 Technical verification of data produced.

4.6.3 Surveillance, audit, or both, with regard to the activity.

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

4.6.5 Acceptance of services will be carried out in accordance with
SLI 6640-2, Receipt of Services, and documented on Sandia
Form (SA) 9511-L, Invoice Action.

4.6.6 The requester shall see to it that documentation of all
activities regarding the acceptance of services, including
deviations from the established procedures as referenced in
4.6.1 through 4.6.5 of this DOP, be placed in the appropriate
contract file maintained by the Department 6310 Financial
Assistant, as well as the 20-Series in the SNL NNWSI Records
Management System.

5.0 RESPONSIBILITIES

5.1 The requester and Division Supervisors shall see to it that all
requirements of this DOP are observed to the extent necessary
to assure an effective program for the acceptance of items and
services.

5.2 It is the responsibility of the requester to determine the
applicable methods used to accept items or services procured in
support of the NNWSI Project.
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4.1.2 Samples Originating as a Result of SNL Activities

Procedures for identification of samples originating as a result of SNL
activities will be the same as those described in Section 4.1.1 except
that assignment of original sample identifications will be performed by
the SNL PI or by a designated representative. The requirements for
these identifications are listed in Section 5.1.2, with responsibility
for the identifications discussed in Section 6.0.

4.2 Sample Handling and Shipping

The procedures for sample handling and shipping are the same regardless
of sample origination with the exception that samples collected by an
organization other than SNL (or SNL's designated representative) will be
handled and shipped according to the procedures of that organization
until the time that the sample(s) become SNL's responsibility (i.e.,
when the sample(s) are in physical custody by the SNL PI or of the
designated representative thereof).

Sample handling and shipping will be performed in a manner that will
minimize the possibility for damage to, or deterioration of, the
samples. If necessary for particular samples, special protective
environments (e.g., inert gas atmospheres, specific moisture contents,
temperatures) will be provided. Procedures for the creation and/or
maintenance of such environments will be written as technical procedures
when required, and in such cases will be written before handling or
shipping occurs.

Handling and shipping of samples of natural materials will be subject to
chain-of-custody requirements, as discussed in Section 5.2.2. The
principal procedure associated with these requirements is the
maintenance of a custody record for each sample in which the physical
location and/or custody of the sample is documented continuously
throughout the sample history up to and including disposal.

5.0 Requirements

5.1 Sample Identification

5.1.1 Samples Originating as the Result of on-SNL Activities

5.1.1.1 Responsibility

Assignment of the sample identification is the responsibility-of the
organization collecting the sample in association with the SCF.
Maintenance of the sample identification throughout the time in which
the sample is in SNL custody is the responsibility of the SL PI or of
any personnel handling the sample.
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Additional sample collection requirements may be defined in appropriate
technical procedures. Such requirements might be the provision of
specific sample collection report forms tailored to the specific
experiment and-type of sample(s).

Once assigned, the sample identification must be maintained throughout
the sample history up to and including disposal. If a sample is
subdivided, each subsample will retain as part of its identification the
original sample identification, with additional unique identification
appended as necessary (see Section 5.1.2.3). Documentation linked to
individual subsamples will be initiated t the time of creation of the
subsamples. After subdivision, all subsamples will be subject to the
same requirements as original samples.

Physical identification will be used to the extent possible, either by
marks on the sample or by physical attachment of the identification to
the sample.' The relevant EP or Technical Procedures (TP) will describe
procedures to be followed incases in which physical identification is
impractical or would compromise the sample for intended use.

Provisions will be made for the control of sample identification
consistent with the planned duration of shipping, handling, and
storage. Provisions also will be made for maintenance or replacement of
markings and-identification'records if damage resulting from handling or
aging occurs. At no time should physical identification, if used, be
obliterated or hidden by surface treatment'or coating unless other means
of identification are substituted consistent with criteria in this
section.

5.1.2.3 Format of Sample Identifications

5.1.2.3.1 Samples in Category (1) of Section 3.0

The format of''identifications for samples in this category will be as
follows:

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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1.0 Purpose

The purpose of this Department Operating Procedure (DOP) is to state the
minimum requirements for identification, handling, shipping, and
temporary storage of samples for SNL activities of all QA levels for the
NNWSI Project.

2.0 Scope

This DOP defines the requirements for identification, handling,
shipping, and temporary storage of samples for the NNWSI Project for
periods of time in which SNL staff or contractors thereto are
responsible for the samples. Specifically excluded from.this DOP are
handling and shipping of samples at times when they are the
responsibility of the Sample Curatorial Facility:(SCF) as well as the
initial assignment of sample identifications when samples are collected
under technical procedures of the SCF or of other NNWSI Project
participants. Also excluded is storage of samples in the SNL NNWSI Core
Library, the operation of which is covered by DOP 8-2.

3.0 Definitions

Sample 1) As defined in the SNL-NNWSI-QAPP, Section 8.2.1.1; this
category also includes cultural artifacts if pertinent; and

2) Materials used for calibration of, or for calibration checks
on, testing apparatuses to be used in support of experiments
or equipment tests.

4.0 Procedures

4.1 Sample Identification

4.1.1 Samples Originating at the SCF or Other NNWSI Project Participants

Samples originating at the SCF or with other NWSI Project participants
should arrive at SL with a sample identification already assigned.
Each such identification will be unique, and will either be physically
attached to, or marked on, the sample, or alternatively maintained by
physical separation, procedural control, or other identification deemed
to be appropriate according to the procedures of the SCF or of the other
Project participants. Once received by SL, identifications of
individual samples will be maintained throughout processing, testing,
and storage up to and including disposal. The Principal Investigator
(PI) or other personnel handling the sample(s) willbe responsible for
maintaining the identifications. Documentation of additions to sample
identifications (see Section 5.0) will be initiated by the person making
the additions at the time of such additions and will be maintained
throughout the subsequent sample history.
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MI = mechanical, intact rock;

MF = mechanical, fracture

TC = thermal conductivity;

TE = thermal expansion;

THC = heat capacity;

HI = hydrologic, intact rock;

HF = hydrologic, fracture;

and y = is an Arabic numeral in sequence beginning with 1.

If for any reason asample in this category is subdivided, assignment of
identifications will use the designators q-r-s-t- etc.as described in
Section 5.1.2.3.1.

Assignment of identifications for these samples is the responsibilty of
the SL PI or the designated representative thereof.

5.2 Sample Handling and Shipping

5.2.1 Maintenance of Samples During Handling and Shipping

The requirements for sample handling and shipping are the same
regardless of sample origination with the exception that samples
collected by an organization other than SNL (or SNL's designated
representative) will be handledand shipped according to the
requirements of the other organization until such time as the sample(s)
become SL's responsibility (i.e., when the sample(s) is in the physical
custody of the SNL PI or of the designated representative thereof).

Provisions will be made that prevent damage or deterioration during
sample shipping and-handling. When necessary for particular samples,
special protective environments such as inert gas atmospheres, specific
moisture.content levels, and temperature levels will be provided and
maintained. Procedures for the creationtand/or maintenance of such
environments will be written as TPs when necessary, and in such cases
will be written before handling or shipping occurs.

Samples of liquids will be contained in non-metallic containers,
preferably glass jars with screw-on lids for small quantities and lined
55-gallon drums for larger amounts. These containers should be cleaned
before use as sample containers, even if new including a rinse with
distilled water in addition to any other cleaning method employed.
Appropriate sample identification will be clearly marked on the exterior
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5.1.1.2 Description

Samples originating as the result of activities of organizations other
than SNL will arrive at SNL with an identification already assigned. This
identification will be maintained throughout the subsequent sample history
up to and including disposal. The identification will be traceable to
documents including, but not limited to, logs, test records inspection
documents, and nonconformance reports. Additional requirements are the
same as those described in Section 5.1.2 with the exception of assignment
of original sample identification.

5.1.2 Samples Originating as the Result of SNL Activities

5.1.2.1 Responsibility

Assignment of the sample identification is the responsibility of theSNL
PI, or of the-designated. representative thereof in association with the
SCF. Assurance that the sample identifications are unique will be
attained by interaction between the SNL PI and the SF. Maintenance of
the sample identification throughout the time in which the sample is in
SNL custody is the responsibility of the SNL PI or of any personnel
handling the sample.

5.1.2.2 Description

The first requirement for samples originating as the result of SNL
activities is the assignment of a sample identification. This
identification will be unique and will be traceable to documents
including, but not limited to logs test records,' inspection documents,
and nonconformance reports In addition, the sample identification will
be linked to;a sample collection report that will include the following
minimum information:

- the Experiment Procedure (EP) number and Revision for which the sample
is being collected

- unique sample identification(s) (see Section 5.1.2.3)

- sampling location(s),'including map or trench coordinates (if
available), hole identification and position within hole (if relevant)

- sampling date and time

- purpose of sampling

field observations

references to relevant maps, photographs, or logs

- name and signature of collector
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sample changes custody, the transfer will be documented by the
signature(s) of the sender and of the receiver together with the date(s)
and time(s) of transfer. After each transfer is made and the
chain-of-custody form is signed and dated, the form will be photocopied
and the copy will be transmitted to the SNL PI for subsequent
transmittal to the SNL Data Records Management System (DRMS). (If
transfers are sufficiently numerous that more than one page are required
to document custody, only the page bearing the most recent signature and
date must be photocopied and transmitted at the time of sample
transfer.) The original form(s) will remain in the same location as the
sample at all times until the sample is subdivided or until final
disposal of the sample occurs. In either eventuality, the completed
original form(s) will be transmitted to the SNL PI for transmittal to
the DRMS.

If a sample needs to be subdivided, a new chain-of-custody form will be
initiated for each new subsample, and notation of the new sample IDs
will be made on the original form. The original form then will be
complete and the original will be returned to its originator.

Samples will remain in appropriate containers at all times other than:.

when being machined,

when being described for the purposes of post-test interpretation
of data,

when being tested,

or when being prepared for any of the above.

If a sample is composed of material that could be easily contaminated or
replaced (e.g., powder,soil, water,-etc.) then the containers will be
closed in a manner that will permit determination of unauthorized entry
to the containers. For most containers, a gummed paper seal may be
used, attached in such a way that the container cannot be opened without
breaking the seal. Provisions will be made that the seals will remain
intact (if not intentionally broken) for as long as the sample is the
responsibility of SNL.

If a container must be sealed, the seal will include,atleast, the
following information:

"NNWSI SNL Sample"

sample identification
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nn is the number of the "sample" taken from location kkk
mmm For this designator a "sample" could be an
individual piece of arbitrary size or could be a
collection of pieces within a single container, with the
container bearing the nn designator;

ppp is the organization to which "sample" nn or a subsample
thereof is assigned. If "sample" nn is subdivided, then
this designator will include an Arabic numeral at the end
(e.g., nn-LA13 would indicate that the piece is the 13th
piece that Los Alamos has received from "sample" nn);

q-r-s-t-q...- are sequential designators to be used when subdividing
samples. The sequence of subdivision is as follows:

q = capital letters in sequence A through Z (and
continuing AA through ZZ if necessary);

r = Arabic numerals in sequence beginning with 1;

s lower case letters in sequence a through z (and
continuing aa through zz if necessary);

t Arabic numerals in sequence beginning with 1.

Any subsequent subdivision would begin with capital letters again and
follow the sequence outlined above.

Assignment of designators kkk, mum, nn, and ppp will be the combined
responsibility of the collector of the sample and of the SCF. The SCF
will ensure that all designators kkk are unique.

Assignment of designators q and following will be the responsibility of
the SNL PI or the designated representative thereof.

5.1.2.3.2 Samples in Category (2) of Section 3.0

The format of identifications for samples in this category will be as
follows:

where

C indicates calibration-related sample;

SNL indicates that the responsible organization is SNL;

xx indicates the type of test for which the sample will be used, as
follows:



NNWSI-SNL Chain-of-Custody Form
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of the container in a manner ensuring durability of the marking (e.g.,
indelible ink, gummed label secured by transparent tape, etc.)
Provisions will be made during shipping and handling of glass jars to
prevent breakage and resulting loss of samples.

Samples of rocks will be contained in clear plastic jars with screw-on
lids (if sufficiently small), in heavy canvas or plastic bags, or in
wooden crates. Appropriate sample identification will be clearly marked
on the exterior of the jar, bag, or crate in a manner ensuring
durability-of the marking (e.g., indelible'ink, gummed label secured by
'transparent tape, etc;) Provisions will be made during shipping and
handling to prevent-breakage of the plastic jars and-to prevent damage
to samples contained in bags or wooden crates. During shipping and
handling, rock samples will not be exposed to any abnormal environmental
conditions (e.g.freezing excessive heat, submersion in liquid etc.)
unless such exposure is specified in a TP that explicitly supersedes
this prohibition. Assurance that samples have not been subjected to
such abnormal conditions is the responsibility of the SNL PI or the
designated representative thereof.

Soil samples will be placed in containers that have been cleaned in the
manner described earlier for liquid samples. The nature of the
container (e.g. glass, plastic, etc.) will be consistent with the
intended use of the sample; if a-container of a specific size and
composition is required, specification will be made in the appropriate
TPs. Additional requirements for shipping and handling of soil samples
are as specified earlier for rock samples.

5.2.2 Chain-of-Custody Requirements

The physical location and/or custody of all samples will be documented
throughout the sample-history from initial-collection up to and
including disposal. Provisions will be made to minimize the possibility
of unauthorized access to samples. The requirements outlined in this
section are consistent with practices necessary to ensure
chain-of-custody as outlined by various government and law-enforcement
agencies (e.s., U.S. Environmental Protection Agency, 1985). Custody of
samples obtained as the result of non-SNL-activities will be maintained
and documented according-to the requirements outlined below or those of
the originating organization (e.g., the SCF), whichever requirements are
more stringent. Selection of the appropriate requirements is the
responsibility of the SL PI.

A chain-of-custody form (Appendix 1) will be initiated by the SNL PI or
by a designated representative thereof either when a sample is collected
(SNL origination) or when a sample becomes the responsibility of SNL
(non-SNL origination). This form will accompany the sample throughout
the sample history up to and including disposal. Each time that a
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Seals will be attached to the container at the time that the sample is
placed in the container. Each time that a sample is removed from its
container and then replaced, a new seal will be attached to the
container with the appropriate information as described above. Each
time that a seal is broken or replaced, notation will be made on the
relevant chain-of-custody form.

6.0 Records Management

6.1 Responsibility

The SL PI is responsible for ensuring that all records relevant to
sample identification and handling as described in Section 6.2 are
submitted to the DRMS. A representative designated by the SNL PI also
may submit records directly to the DRMS.

6.2 Description

The following records must be submitted to the DRMS by the SL PI or a
designated representative thereof:

- original sample collection report(s)

- original chain-of-custody form(s) and photocopies of the form(s)
after each sample transfer

- related nonconformance report(s), if any.

These records must be in a physical form acceptable to the DRMS as
specified in DOP 11-3.

7.0 References

Other DOP's to which this DOP relates are the following:

DOP 8-2 Department Operating Procedure for Operation of the NNWSI Core
Library

DOP 11-3 Data Records Management System Interaction Requirements

Other references mentioned in the DOP are as follows:

U. S. Environmental Protection Agency, 1985, Update Number II to Test
Methods for Evaluating Solid Waste - Physical/Chemical Methods SW-846
(Second Edition Revised).

8.0 Appendices

Appendix 1: Example of Chain-of-Custody Form
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1.0 Purpose

The purpose of this SNL NNWSI Project Department Operating Procedure
(DOP) is to state procedures for writing, approving, revising, and using
Experiment Procedures (EPs) and Equipment-Test Procedures (ETPs). Es and
ETPs state requirements to ensure that work is performed in accordance
with written procedures, that all prerequisites have been met, that
adequate instrumentation is and used, that work is performed under
suitable environmental conditions, and that results are documented.

2.0 Scope

This DOP applies to SNL NNWSI Project EPs and ETPs. Conformance to all
sections in this DOP are required when work supports QA Level 1 or 2
activities. EPs and ETPs which support QA Level 3 activities must adhere
to as a minimum, the following criteria:

a. Control of revisions, per section 4.2
b. Format, per section 4.3
c. Review and Approval, per section 4.4
d. Safety, per sections 5.4.6.1 and 5.5
e. DRMS Data-Set ID assignment, per section 5.6.1

For Experiment and Equipment-Test activities which are joint efforts
between NNWSI Project participants, primary responsibility for format and
content of implementing procedures rests with the NNWSI Project Principal
Investigator. To meet SNL NNWSI Project requirements, only criteria
c, d, and e must be addressed.

In addition, good scientific practice suggests that the method(s) of
performing and documenting the work be addressed.

3.0 Definitions

3.1 Activity - A specific data acquisition or sample/site preparation effort,
one or more of which comprise an EP or ETP.

3.2 Equipment Test - Data gathering activities which demonstrate that
structures, systems, and components perform satisfactorily in service or
which determine functional characteristics. These activities include:

Functional tests (proof tests prior to installation and preoperational
tests).

Operational tests (during repository operation) of structures,
systems, and components that are important to safety.

Prototype qualification tests (including acceptance tests).

3.3 Experiment - Data gathering activities conducted to establish
characteristics or values not previously known.

3.4 Experiment and Equipment-Test Procedures - Documents which provide
detailed written requirements and provide primary control for
implementation. EPs and ETPs may involve more than one activity and may
be prepared by contractors, or SNL employees outside of the SNL NNWSI
Projects Department, subject to approval per section 4.4 of this DOP.
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4.3.2 Each page of an EP and ETP will bear the following header, located in
the upper right hand side of the page:

EP or ETP B
REV C
Page

where:
EP stands for Experiment Procedure and

ETP stands for Euipment-Test Procedure.

where B is:
An Arabic numeral, e.g. 1, which is a unique identifying code assigned by
the SNL NWSI Project Records Management staff.

where C is:
the latest revision, starting with 0 (for "original) and then proceeding
alphabetically (A, B, C...). Revisions will be consistent for each page of
the EP and ETP i.e., changes to EPs and ETPs will result in all pages
having the latest revision.

4.3.3 If Appendices are included in EPs or ETPs, the page number on the cover
sheet will have App. followed by the Appendix designator. Each page of
appendices will have a page count with the header, in the form of "page

of in addition to the EP or ETP Identifier and Revision.

4.4 Review and Approval Requirements

The persons listed below will review and approve original and subsequent
versions of EPs and ETPs and provide a dated signature on their cover sheet..

The author of the EP and ETP, if different from the PI.
The PI.
An Independent Technical Reviewer.
Other independent Technical Reviewers (as determined necessary by the PI or
Division Supervisor of the PI).
SNL NNWSI Project QA Coordinator or delegate.
SNL Division Supervisor of the PI, or delegate.
SNL NNWSI Project Department Manager
DOE/WMPO (For version 0 of QA Level 1 ETPs and subsequent revisions of a
technical nature only.)

5.0 Content of EPs and ETPs

EPs and ETPs will include but are not limited to:

5.1 General Information

A. Table of Contents
B. Scope -A description of-the extent of its application
C. Definitions Those items needing a specific description to avoid

ambiguity.
D. Objective - The objective of the work the type of information that

is expected, stated concisely
E. Reference to applicable EP Study Plan, if any
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5.2.5 Sample Custody and Sample/Site History (if applicable

1. EPs and ETPs will specify sample/site identifications and require
that they (or an accepted cross reference)be utilized during all
work. The instructions will ensure that the requirements stated in
SNL NNWSI Project DOP 8-1 are met EPs and ETPs will also describe
how activities affecting sample/site history will be performed (or
reference appropriate TPs) and documented.

2. EPs and ETPs will address the effects of any prior activities on the
sample/site including reference to other EPs, ETPs and TPs which
describe those activities.

5.2.6 Sample/Site Preparation

EPs and ETPs will either specify the quantity dimensions and tolerances for
sample preparation and/or criteria for site preparation, or it will reference
any TPs which contain the requirements.

5.2.7 Use of Logbooks

The EP and ETP will require that Logbooks be maintained consisitent with the
requirements in SNL NNWSI Project DOP ll-2--EPs and ETPs will also define any
information to be recorded in addition to those requirements.

5.2.8 Analyses

1. Analyses Supporting Design of Data Gathering Activities

EP and ETPs will briefly describe analyses that are performed to support the
design of the data gathering activitiy.

a. Completed Analyses - For analyses that are complete at the time of
writing of the EP and ETP, a description or reference to the analyses
results will be me so that the reader may evaluate the approach and
configuration of the data gathering activity. The interpretation of
results with respect to the adequacy of the data gathering design will
be addressed, if appropriate.

b. Planned or Ongoing Analyses For analyses that are planned or
ongoing at the time of writing of the EP or ETP, the EP or ETP will-
state the general requirements of the analyses. The EP or ETP will
describe the planned approach to using the, results of analyses to
verify or modify the data gathering design. When the analytical results
are available, EPs and ETP will be revised to describe the results as
prescribed above.

2. Model Validation'

For data gathering supporting a model validation activity, EPs and ETPs will
briefly describe the model to be validated and the planned use of the data
gathering activitiy results in the validation activity. If the general
requirements for the data gathering activitiy are stated in a Problem
Definition Memo (PDM), EPs and ETPs will reference the PDM.
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3.5 Interactive Procedure Interim procedure used in scoping and
preliminary investigations.

3.6.. Technical Procedures (TPs) Detailed implementing procedures that define
technical requirements, constraints, and procedural steps in support of
EP and ETPs..They may include requirements for measuring devices and
other data acquisition equipment. TPs may be prepared by contractors or
SNL employees outside of the SNL NNWSI Projects Department, subject to
review and approval requirements defined in SNL NNWSI Project DOP 5-2.

4.0. Requirements

4.1 Personnel

4.1.1 It is the responsibility of the SN NSI Project Principal Investigator
(PI) to ensure that:

EP and ETPs are written for all data acquisition efforts, and to ensure they
are written in conformance with this DOP.
SNL NNWSI Project Records Management System (RMS) staff are provided a
distribution list for controlled issuance.
Users of the EPs and ETPs are familiarized, trained and certified in the use
of all necessary procedures prior to the conduct of QA Level.1 or 2 work on
the EP, and that documentation is rovided to the SNL NNWSI Project QA
Coordinator and the following SNL NNWSI Project file:

6310 90/1293/TNG/QA Level, where QA Level is either Q, Q2, or Q3.

A Task Definition Statement (TDS) has been completed and filed in the SNL
NNWSI Project RS prior to work being performed by SNL employees outside of
the SNL NNWSI Project Department.

4.1.2 It is the responsibility of SNL NNWSI Project Records Management Staff
to maintain unique identifying codes for EP and ETPs,including
revisions, and to distribute EPs and ETPs as controlled documents.

4.1.3 It is the responsibility of the users of EPs and EPs to adhere to the
content of them.

4.2 Control

Revisions cannot be made to EPs and ETPs except by the provisions stated
in section 4.4 of this DOP.

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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5.2 Description of Work

Provide the rationale for the activities to be performed, in sufficient-detail
to provide reasonable understanding of the technical objectives, unless already
provided in the applicable Study Plan. A description of each activity will
include the following:

5.2.1 Management

1. State how each activity is going to be performed.
2. List the participants, i.e., the positions that individuals will

occupy, their affiliation, and their responsibilities
3. Define contract numbers and/or TDSs pertaining to activities defined

in EPs and ETPs written for work to be performed by person(s) outside
of the SNL NNWSI Projects Department.

5.2.2 Experiment and Euipment-Test Configuration

1. A schematic and/or written description of equipment set-up.

5.2.3 Experiment and Euipment-Test Methods

1. Define the parameters (e.g., strain rates, heating rates, confining
pressures for each process, or for individual samples, as necessary.

2. Define the units of measurement to be used during data acquisition.

5.2.4 Measuring and Oerating Equipment

1. Define the type of measuring and operating equipment that will be
used in the preparation and/or inspection of samples/sites, or.
acquisition of data. If operating procedures are dependent on the
make and model of the equipment, the make and model will be
specified in the EP or ETP or a referenced TP. If make and model
information is unavailable, an identifier will be assigned to the
equipment.

2. Describe experiment events or physical environments that are expected
to influence selection of gages and measuring equipment, e.g.,
anticipated motions that would influence the required range of
transducers.

3. Specify (or reference the appropriate TP) the type, range,
engineering units, and accuracy of all measuring equipment that will
be used to acquire data, taking into account the effect of the
physical and test environment on these parameters. If any of these
are unknown at the time of EP or ETP preparation, the EP or ETP will
state the methods that will be used in their definition and.specify
the criteria. If the precision (repeatability) of gages and measuring
equipment needs to be known, criteria to determine it should be
defined.

4. Define calibration requirementsfor measuring devices including
calibration to nationally recognized standards operational or
calibration checks and the use of standard reference material,
consistent with the requirements of SNL NNWSI Project DOP 12-1. This
requirement doesnot apply to EPs and ETPs where the requirements are
addressed in referenced TPs
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EPs and ETPs will also delineate interaction between procedures defined in the
EPs or ETP and those in referenced TPs, and if more than one TP is referenced,
between each TP.

5.4.1 Prerequisites Include Checking that (as applicable):

Necessary personnel familiarization, training, and certification are
complete and that required personnel are available.
Current revisions of implementing procedures (the EP or ETP, TPs, DOPs,
etc.) are being used.
Any necessary hold points have been defined and that systems are in place to
ensure they will be made.
All equipment/items are present and ready.
Applicable initial conditions exist, e.g., calibration of instruments,
verification of application software, sample identification and custody,
preparation of samples and/or sites, use of logbooks, etc.

5.4.2 Postrequisites Include Checking that (as applicable):

All necessary information has been collected or recorded.
All sign-offs have been made to logbooks and other records.
Applicable closing conditions have been taken care of, e.g. post-test
calibration check of instruments, etc.
All samples/sites, standards and data have been identified, custody has been
documented, data collected (and prepared for transmittal) and hardcopy
records and computer media backups made.
Provisions exist for the return of items, materials and samples (and excess
sample material).

5.4.3 Technical Procedures (TPs)

TPs will be prepared to control data acquisition and sample/site preparation
activities supporting EPs and ETPs. EPs and ETPs will contain a list of TPs,
even if a TP is not yet written. The list will include the title, scope, unique
identifier and a brief description of the TP. When nationally recognized
procedures are used in lieu of detailed step-by-step TPs, they will be included
as an appendix to the EP and ETP. Minor changes to nationally recognized
procedures can be documented in the EP or ETP. Major changes to a nationally
recognized procedure will be documented by the writing of a TP per SL NNWSI
Project DOP 5-2. When a TP which is referenced in an EP or ETP is revised, no
revision of the EP or ETP is required.

5.4.4 Data Acquisition System DAS)

EPs and ETPs will either contain the requirements defined in this section, or
contain reference to TPs and/or other documents in which they are included.

5.4.4.1 Computer Hardware

The description of the data acquisition hardware will include the following:

A. A list and description of all hardware to be used. Hardware will be
identified consistent with requirements within SNL NNWSI Project DOP 13-1.

B. Diagram(s) showing the interface between the DAS and measuring equipment
and gages used.
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C. Assurance that the hardware is compatible with the required measuring
equipment and gages (gage output, type of data, and rates of acquisition)
and that the hardware and software is compatible. Reference should be made
to section(s) of the EP or ETP and any TPs which define the type of data
and rates of acquisition.

5.4.4.2 Software

This section defines the requirements for use of application software.
Application software is non-operating-system software which supports or
controls data acquisition. There is no distinction between commercial and non-
commercial software except for proprietary constraints discussed in section
5.4.4.2.6.

5.4.4.2.1 Identification of Alication Software

A. Description of Software

Application software used will be described using U.S. Governmnent Form
Standard Form 185 (Appendix 1 of this DOP) for submittal to the SNL NNWSI
Project Data Records Management System (DRMS). The form will be updated when
information contained on it changes. The form may be completed by the SNL PI or
by a designee of the PI.

B. Identification

1. Application Software Program Files

Application software program files stored on computer media will bear a label
defining the software manufacturer, title, version number and date copied. In
cases of non-commercial software, the manufacturer may be the name and
affiliation of the originator(s) of the software. This requirement only applies
to floppy disks or other computer media which can be separated from the
computer hardware. Hard copies of program files must contain the same
information as the computer media.

2. Application Software Data Files

Application software data files stored on computer media will bear a label
defining the software manufacturer, title, version number, EP or ETP ID and
revision, and computer file names containing the data. The EP or ETP logbook
must contain a cross reference of file names and sample IDs as well as other
information concerning the activity. Hard copies of data files must contain the
same information as the computer media.

5.4.4.2.2 Operating Characteristics

The following operating characteristics will be described:

A. The expected rates of and volume of data to be collected, and the
engineering units of the data.

B. Provisions for alphanumeric identification of data channels and
identification of data (headers and/or trailers on rows and columns). The
method of cross reference of channel identification to computer logging
files and/or logbooks will be defined.
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5.4.4.2.5 Instructions for Use of Application Software

Instructions may take the form of a users manual included in (or referenced by)
the EP and/or associated TPs. The instructions may be developed by the users,
subject to review and approval by the PI. As a minimum, instructions will
include:

A. Installation and users instructions.

B. The function and invocation of each major option.

C. The input data, including formats of individual records and the structure
and format of overall input data, names of variables into which the data
are read and any units of these data, and any known limits of the input
data values.

D. The output data, including any normalization, units, output variable names,
graphical capabilities of the software, and the effects of input options on
output formats.

5.4.4.2.6 Listings of Aplication Software

When using non-proprietary software, computer-readable and hardcopy listings of
all versions of the software used in the conduct of workwill be transmitted to
the SL PI for inclusion in the DRMS. All computer media will be labeled in
accordance with section 5.4.4.2.1.B of this DOP and will be provided in
duplicate.

5.4.4.2.7 Errors

The user of the software will report errors discovered in the software or
software instructions to both the originator of the software and the SNL PI.

5.4.4.2.8 Computer Media Maintainance

Define the type of computer media used to archive program and data files,
including the format of programs and data, definition of the operating system,
and requirements for the method and frequency of back-up of computer media.

5.4.5 Interactive Procedures (Experiments only).

This section defines requirements for generating a procedure interactively,
i.e., during the time the Experiment is being performed.

5.4.5.1 Applicability of Interactive Procedures

Interactive procedures may only be used when existing procedures are determined
to be insufficient to adequately define or control experiments, and it is
determined that additional experiments or efforts are necessary to-provide such
information, or where a review of the results of a process is needed prior to
proceeding to the next step.
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5.6 Records Control

5.6.1 DRMS Data-Set ID Assignment

The EP and ETP will define the SNL NWSI Project DRMS Data-Set ID. The PI will
use the Data-Set ID'in the transmittal of records to the DRMS.
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



DOP 11-1
Rev B
Page 11

C. Sample, standard reference material, and site identifications will be
consistent with that in the EP or ETP and/or sample custody forms.

D. List of equations used in the software. This is only required when
verification is only performed using the method in section 5.4.4.2.3.B, and
where the equations are not protected by proprietary agreement.

5.4.4.2.3 Verification of Application Software

Application Software Verification is defined as confirmation that it correctly
performs the mathematical and logical operations'included in the software.
One or more of the following three software verification methods (Al, A2, B)
must be performed and documented prior to data acquisition. Software
verification is considered to be a prerequisite of data acquisition. Therefore,
the EP or ETP will define the method of documentation of verification and state
that the PI must provide theuser of application software written approval of
the verification results prior to use of the application software in QA level 1
or 2 activities.

A. Empirical Methods

1. If the transformation performed by the software can be represented by
analytic expressions these expressions will be defined. Input a specific
numeric value into the software and compare the output with the
corresponding hand calculations corresponding to the equation(s).

2. Perform a calibration check using standard reference materials or input
known values from calibrated equipment into the application software.

For both of the above methods, acceptance criteria, in-the form of upper and
lower bounds will be defined. Verification will be performed for more than 1
point for each mathematical manipulation within the software. If verification
is performed using only 1 point for each mathematical manipulation, an
explanation will be included. In either case, the input will be within a range
consistent with that expected during data acquisition.

B. Descriptive Method

This method of verification involves documentation of the application-software
history. The information should show that the specified version of the selected
software is appropriate for the intended use. This will be done by
documentation that the software has a proven record of performing both
qualitatively and quantitatively, the functions expected of it. The
documentation should include reference to previous successfull use of the
software including any reports and journal articles. The approximate length of
time the version of the software being proposed for use has been in service
should be defined.

5.4.4.2.4 Validation

Validation pertains to interpretation of data using a model and does not fall
under the scope of EPs or ETPs. If data interpretation using models is
required, the models must be validated prior to usage, in accordance with SNL
NNWSI Project DOP 3-2.



DOP 11.1
Rev B
App. 1
Page of 2APPENDIX 1

FEDERAL INFORMATION PROCESSING STANDARD SOFTWARE SUMMARY
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5.4.5.2 Control of the Interactive Procedure Process

When it has been determined (and documented in the EP or ETP) by the PI that an
interactive procedure is necessary the PI will generate a procedure
(containing as much detail as possible) defining the known portions of the
process. The procedure will either-be included in the EP or ETP, or it will be
written and controlled in a manner consistent with TPs. In either case, the
procedure will be clearly labeled as an interactive procedure. Documentation
requirements for work performed under interactive procedures are the same as
that for other'procedures,i e. logbooks and transmittal to the SNL NNWSI
Project DRMS with the following addition:

Data gathered using interactive procedures will be clearly marked as to the
circumstance of the data' collection.

5.4.6 Deviation From and Changes to Procedures During Use

Deviations from EPs, ETPs, and TPs are allowed only under circumstances
described in the following subsections. If deviations have an effect on either
the quality of the data or on its intended use, documentation of the event(s)
will be in accordance with SNL NNWSI Project QAP 15-1.

5.4.6.1 Irretrievable Loss of Data or Unsafe Operation

The EP and ETP may instruct the user that in situations where irretrievable
loss of data or an unforeseen unsafe operation will occur if the EP and ETP or
referenced TP is followed, justification exists for the user of the procedure
to deviate from it. Documentation of the event will be in accordance with SNL
NNWSI Project DOP 11-2. If the EP and ETP and/or TP needs revision to reflect
changes in future operation, it will be done as soon as resolution of the
situation is made, and must be prior to subsequent use of the EP and ETP and/or
TP.

5.4.6.2 Tographical Errors

Documentation of typographical errors found at the time of use of a procedure
will be documented in accordance with SNL NNWSI ProjectDOP11-2. The intent of
the word(s) in-question will be clarified by the PI, whenever possible, prior
to implementation by the user. EPs ETPs and TPs will be revised prior to
subsequent use to correct typographical errors when the intent of the procedure
is ambiguous because of the error.

5.5 Safety

Safety should be of primary concern in all aspects of work. Procedures for safe
operation of activities (other than those normally encountered in a facility)
will either be included in the EPs'and ETPs or referenced TPs. In either case,
the following unusual safety aspects will be addressed:

A. A description of potential hazards and the means by which the hazards will
be eliminated or mitigated.

B. Definition of procedures to handle or mitigate each potentially hazardous
situation.



DOP 11-1
Rev B
Page'15

o The provisions of SNL NNWSI Project DOP 14-1 will apply for indication of
the accept/reject status of tested equipment before, during, and after
testing.

o Acceptance criteria and results of tests will be defined in the EP and ETP
for Equipment Tests, except for prototype qualification tests. When
prototype qualification tests are performed with the purpose of developing
criteria for future acceptance tests, a disposition of acceptance or
rejection of the equipment is not required.
Documentation in the form of sign-off will be generated for indication of
acceptance or rejection of test equipment.

6.0 References

DOP 2-6, Qualification and Certification of Project Personnel
DOP 3-2, Software Quality Assurance
DOP 5-2, Technical Procedure Requirements
DOP 8-1, Sample Identification and Handling Requirements

o DOP 8-2, Operation of the SNL NNWSI Project Core Library
DOP 11-2, Requirements for Experiment and Equipment-Test Logbooks"
DOP 12-1, Calibration Program
DOP 13-1, Identification, Handling, Shipping, and Storage Procedures

for Items
DOP 14-1, Status Indication of Items
QAP 15-1, Nonconformance Reporting and Controls
QAP 16-1 Corrective Action Requirements
NVO 196-17, NNWSI QA Plan



DOP 11-2
Rev B
Page 2

1.0 Purpose

The purpose of this SNL NNWASI Project Department Operating
Procedure (DOP) is to establish requirements for format, content
and use of Experiment and Equipment-Test logbooks. -Logbooks are
maintained to document activities defined in Experiment
Procedures (EPs) Equipment-Test Procedures (ETPs) and Technical
Procedures (TPs)

2.0 Scope

This DOP ismandatory for documentation of data/information
acquired during Quality Assurance (QA) Level 1 and 2 Experiments
and Equipment Tests performed in support of the SNL NNWSI Project.
Good scientific judgement suggests that this DOP be followed for
the maintenance of logbooks used in QA Level 3 Experiments and
Equipment Tests. This DOP is supplemental to SNLguidelines
pertaining to the use of laboratory notebooks by SNL employees

3.0 Definitions

Corrective Action: Measures taken to rectify conditions adverse
to quality and where necessary to preclude repetition.

Deviation: A departure from established procedures.

Documentation: Information that details the conduct of laboratory
and/or field experiment/equipment tests.

Nonconformance A deficiency in a characteristic documentation
or adherence to procedure that renders the qualityof a service
item, or activity unacceptable or indeterminate.

Experiment and Equipment Test Logbook: A compilation of notes in
a log which provides continuity of documentation before during,
and after the performance of Experiments and Equipment Tests

Unusual Occurrence A significant, unplanned event that does not
meet the definition of nonconformance but is deemed appropriate
for reporting.

4.0 Responsibility
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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e. Data or reference to any data recorded elsewhere including type
of observation (if not stated in procedures defined in 5.1.1.a).

f. Deviation(s) from EP or ETP and TPs.
g. Notation of unusual occurances or unexpected results.
h. Nonconformances and corrective action efforts (successful and

unsuccessful) keyed to the unusual occurrence or nonconformance.
i. Dates and reasons for significant Experiment or Equipment-Test

downtime or delays (covering gaps as appropriate).
j. Name(s) of person(s) performing Experiment or Equipment Test and

making entry (printed and signed, including date and time).

5.1.3 The following entries are required for Equipment Tests that are
defined as acceptance/rejection tests in the ETP. Entries are
made by the PI, or designee of the PI.

a. Indication of acceptance or rejection of the equipment, as
measured against performance criteria defined inthe ETP.

b. Name of the:individual making the evaluation (printed and
signed; including date and time).

5.2 Method of Logbook Entry

The required method of recording ogbook entries is by means of
black, indelible ink with the exception of colored entries as
specified in section 5.1.1.e of this DOP.

5.3 Corrections to Logbook Entries

Entries in existing logbooks that are incorrect may be corrected by
providing the following documentation in the logbook

o Draw a single line through the incorrect entry (without
completely obliterating the incorrect entry.

o Insert the correction above or adjacent to the incorrect entry.
Initials of the person making the correction.

o Date of correction.

6.0 References

DOP 11-1, "Experiment and Equipment Test Procedure Requirements
DOP 11-3, Data Records Management System Interaction Requirements"
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5.0 Reguirements

5.1 Experiment and Euipment-Test Activity Documentation

Experiment and Equipment-Test logbooks may be comprised of
either unbound data sheets or bound notebooks or a combination
of both (i.e., items not documented on unbound data sheets must
be documented in bound notebooks). Each page of unbound data
sheets and bound notebooks will be numbered sequentially. In
cases where both data sheets and bound notebooks are used, there
must be adequate cross reference between the two so that
corresponding records are clearly identified. Experiment
documentation includes, but is not limited to, sections 5.1.1,
and 5.1.2. Equipment-Test documentation includes, but is not
limited to, sections 5.1.1, 5.1.2, and 5.1.3.

5.1.1 The following entries are to be made before the start of
Experiment and Equipment Tests and whenever changes dictate:

a. Title or identifier and-revision of EP or ETP and TPs.
b. Title and version number of application software used in data

acquisition or reduction.
c. Activity location (company name, address, building, room, or

specific field location).
d. List of items to be used (including traceability information

such as manufacturer name and lot number, make, model', serial
number; or unique identifier of items traceable to calibration
records).

e. Sketch or photographs of equipment hookup, installation, and
samples/sites. Photographic media will contain reference to the
date the picture was taken and the negative/slide identifier.
The subject ID, (e.g., sample/site) will be documented, and as
necessary, the location, direction, scale, and time of day the
picture was taken. All photographs (B&W and color) and other
records which are provided in a color other than black such as
colored drawings and field notes, and plots using colored pens
will be provided to the DRMS in duplicate.

f. Name of person(s) performing the Experiment and Equipment Test
and making entry (printed and signed, including date and time).

5.1.2 The following entries are made to ensure complete documentation
of an activity and should be recorded at least daily when work
is performed on the activity:

a. Procedure steps worked on or reference to specific section(s) of
procedures defined in 5.1.1.a.

b. Item, sample and/or site identification (consistent with EP or
ETP and TPs).

c. Equipment settings such as range, gain, heating rate, time base,
etc.

d. Observations of conditions (environment power, etc.) that might
affect Experiment and Equipment-Test results.
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5.0 Specific Requirements

5.1 The PI will fill out a DRMS Index and Tracking Sheet when
revision 0 of an Experiment and Equipment-Test Procedure (EP) is
approved and provide it to DRMS staff.

5.2 When information documented on the DRMS Index and Tracking Sheet
changes, i.e., activity description, scope, sampling, location,
etc., the PI will provide an updated Index and Tracking Sheet to
the DRMS staff. The exception is status of progress (planned,
ongoing, completed) which is updated quarterly.

5.3 When (EP's) and referenced Technical Procedures (TP) are written
or revised, the PI is responsible for coordinating with SNL NNWSI
Records Management Staff to ensure that the DRMS is on
distribution for the documents.

5.4 Transmittal of records to the DRMS

a. Documentation requested in or generated by implementation of
EP's and TP's and data reports are the type of records that
are transmitted to the DRMS.

b. Records provided to the DRMS will contain reference to the
DRMS data-set ID(s).

c. Records originating from persons outside of the SNL NNWSI
Projects Department will be evaluated and accepted by the PI
(or designee of the PI). Acceptance is designated "as is" or
"as noted" and includes a signed acceptance date. Transmittal
of records to the DRMS should be made in stages commensurate
with the completion of work. When transmission of record(s)
to the DRMS is delayed, the PI is responsible for ensuring
that duplicate records are maintained at separate locations.

d. Records which are difficult to reproduce via xerography,
e.g., photographic media (negatives, prints and slides) and
microfiche, should be provided to the DRMS in duplicate.

e. Thermal and electrostatic paper are not acceptable media for
record transmittal to the DRMS due to problems with fading.
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1.0 Purpose

1.1 The purpose of this Department Operating Procedure (DOP) is to
state the requirements for interaction with the SNL Department
6310 NNWSI Data Records Management System (DRMS).

2.0 Scope

This DOP applies to SNL-sponsored data gathering activities of all
Quality Assurance (QA) levels in support of the NNWSI Project.

3.0 Definitions

Data Gathering Activities - work performed as a part of
Experiments or Equipment Tests.

Data Records Management System (DRMS) - the 50 series of the SNL
Department 6310 NNWSI Record Center, which archives records
pertaining to SNL-sponsored data gathering activities in support
of the NNWSI Project.

Data-Set Identification (ID) Number - A unique identifier assigned
to an individual DRMS data-set notebook. The identifier is based
on a file-guide number that designates the type of activity and
the sign-off date of revision 0 of the Experiment or Equipment
Test Procedure (EP).

4.0 General Responsibilities

4.1 It is the responsibility of the SNL Principal Investigator (PI) to
see that the requirements pertaining to initial definition, status
updates, and submittal of records stated in this DOP are met.

4.2 It is the responsibility of the SL 6310 Publication Coordinator
to include DRMS Data Set ID's ("in care of" the SNL PI) on
distribution of reports whenever DRMS data-set ID's are defined on
Department 6310 Manuscript Review Sheets.

4.3 It is the responsibility of the DRMS staff to follow the SNL NNWSI
DOP 17-2, which defines operational requirements for the DRMS.
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5.5 When the PI determines that the data gathering activity is
complete (or if the Data Set has been cancelled) the PI will
request that the DRMS Records Administrator begin the "closing"
process for that DRMS data set (unless the PI requests that the
closing process be delayed. In these cases, the PI will document
the reason for the delay). The PI shares in the responsibility to
close data sets by reviewing comments made by DRMS staff and SNL
NNWSI Quality Assurance Coordinator pertaining to the content of
the DRMS data set.

6.0 References

DOP 17-2 Data Records Management System (DRMS) Operating
DOP 17-2 Procedure.
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4.1.2 Maintenance of identification - The identification will be maintained
throughout the period of usage of items and material up to and
including disposal. All personnel using, moving, or handling
identified items are responsible for maintaining that identification.
The identification will be traceable to documents including but not
limited to logs, test records, inspection documents, and
nonconformance reports. ID markings will be applied or transferred to
each part of an item to be subdivided. Surface treatments shall not
obliterate or hide the markings without re-marking the item(s).

4.2 Limited Life Items - Items determined to have a limited useful life
(e.g., some elastomers and adhesives) will be controlled to preclude
their use after expiration of their useful life. This control will be
exercised by the individual responsible for the items or material and
may be manifested by labeling as to shelf life and periodic checks to
remove expired items. Items whose shelf life has expired will not be
used.

4.3 Handling and Shipping - In addition to the requirements below, see
SLI's 6950 and 6951 concerning the administrative actions necessary to
move or ship items. See also DOP 8-1 regarding samples.

4.3.1 Packaging - When necessary for particular items and material, special
protective environments designed to maintain the characteristics of
the items and material (e.g., inert gas atmosphere,
moisture-impermeable coatings, temperature, etc.) shall be specified
by the PI or requester and the existence of such environments will be
verified by the recipient. Individuals shipping items or materials
may confer with Packaging Engineers in the SNL Shipping and Receiving
Division for advice on proper packaging. Aspects that may be
considered in determining if specific packaging instructions are
appropriate include:

Orientation - must the item be maintained upright, horizontal,
etc. during shipment
Protection from moisture/wetness
Protection from temperature extremes, such as freezing
Protection from deceleration/shock

These instructions shall be specified on the "Shipper" form
(SF-6951-AE) and/or the "Shipper Continuation Form SF-6951-AEA).

4.3.2 Handling - When determined by the PI or requester to be necessary to
ensure safe and adequate handling, special handling tools will be
utilized by operators certified in their use.

4.3.3 Shipping - The PI or requester, as appropriate, will ensure that items
and material will be shipped in a manner that will protect the
characteristics or functions of the items and material, as well as the
identification.
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1.0 Purpose

This Department Operating Procedure (DOP) defines the requirements and
methods for identification, shipping, and storage of items and
material. The objective of this DOP is to preclude damage, loss,
deterioration by environmental conditions, or substitution of items
and material.

2.0 Scope

This DOP applies to items or material determined to be important to
safety, waste isolation, retrievability, or site characterization in
the NNWSI Project when these items or material are the responsibility
of the SL staff and contractors. Instructions herein supplement
existing SUL procedures, such as SLI's.

3.0 Definitions

3.1 Items and aterial - A term used in place of any of the following:
appurtenance, assembly, component, equipment, module, part, sample,
structure, subassembly, subsystem or unit. Documents are specifically
excluded.

4.0 Procedure

Compliance with this DOP will provide for the identification,
packaging, handling, shipping, preservation, and storage of items and
material important to safety, waste isolation, retrievability, or site
characterization. The PI is responsible for preparing specific
instructions for above activities.

4.1. Identification: This section applies only to those items or materials
used in QA Level I activities that, by their nature, application, need
for traceability or because of codes or specifications applicable to
the item or material, require unique identification. However. this
section does not apply to samples. (See DOP 8-l.)

4.1.1 For such items or materials, the PI or other individual responsible
for the item or material (e.g., requester of purchased material) will
devise a unique identifier and apply that identifier to the item or
material. Physical identification will be used to the extent
possible, either by indelible marks on the items and material or by
physical attachment of the identification to the items and material.
In cases in which physical identification is either impractical or
insufficient, or would compromise the items and material for intended
use(s), then physical separation, procedural control or other
appropriate identification will be employed.
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Status Indication of Items

1.0 PURPOSE

The purpose of this Department Operating Procedure (DOP)is to
define requirements for a system of indicating the current status (i.e.,
present condition) of specific items, whose status must be evident when
used in support of the Nevada'Nuclear Waste Storage Investigations
(NNWSI) Project. This DOP also applies to activities that include an
organized sequence of-actions that must be verified such that individual
verification steps are not by-passed.

This DOP will also define measures intended to ensure that required
evaluations or verification activities, of equipment, components,
materials, geologic or environmental samples etc., are performed at the
time or point of processing defined by the applicable governing document,
and that the acceptability of such items or activities has not been
compromised This DOP implements the requirements in Section 14.0
"Inspection and Test Status," in the SNL NNWSI QAPP.'

2.0 SCOPE

This DOP applies to specific items and activities (to include
laboratory and/or field (in situ) experiments) used or conducted in
support of the Nevada Nuclear Waste Storage Investigations (NNWSI)
Project by Sandia National Laboratories or its contractors. Criteria
noted in this DOP will be used to ensure that the status of such items or
activities is known throughout all operations.

Items covered by this DOP are those whose status with regard to
specific inspections or tests must be evident before, during, or after
the conduct of an activity as defined by procurement, equipment test,
experiment or technical procedures.

3.0 DEFINITIONS

3.1 Item: An all-inclusive term used in place of any of the following:
appurtenance, assembly, component, equipment, material, module, part,
service, structure, subassembly, subsystem, system, unit, sample
(geologic or environmental), and prototype hardware.

3.2 Acceptability: The suitability of an item for its intended use,
determined by an evaluation of the item for any departure from
established baseline characteristics or parameters.

3.3 Verifications: The act or process of confirming or substantiating.

3.4 Evaluation: An objective determination based on selected technical
requirements, constraints, and acceptance limits.
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4.4 Storage - See SLI 6970 concerning adminstrative actions necessary to
place items or materials in storage.

4.4.1 Individuals responsible for items or materials covered by this
procedure will ensure that such items placed in storage will be
adequately protected to ensure their preservation and functioning.
This applies to temporary storage in project work areas as well as
long-term storage governed by SLI 6970.

5.0 Records Management There are no specific QA Records called for by
this procedure.

6.0 References

SLI 6950, "Shipment and Handcarry of Property and Material"
SLI 6951, "Moving Property and Material"
SLI 6970, "General Storage of Property and Material"
DOP 8-1, "Sample Identification and Handling Requirements"
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4.5 Records of the status of items, evaluations, qualifying routines, or
verifications shall be maintained through the use of: test logbook
notations, segregation of unacceptable items, labeling, stamps, tags,
indelible marking pen, or other means deemed appropriate.

5.0 RESPONSIBILITIES

5.1 It is the responsibility of the Principal Investigator (PI) or his
designee to determine the quality, degree, and timing of specific tests
and/or inspections conducted on items used in support of the NWSI
Project. The PI shall also determine which items require the control
expressed in this DOP and designate them in the controlling document.

5.2 It is the responsibility of the Principal Investigator or his
designee to see to it that all requirements of this DOP are implemented
to the extent necessary in governing documents (e.g., Experiment,
Technical, or Equipment Test Procedures) to assure that the current
status of designated items is evident in laboratory, field testing, or
experimentation. This may include written instructions in those
documents to apply or change labels or tags, to make specific logbook
entries, to change the physical location of items, or it may involve
standard procedures such as DOP 8-1.

5.3 It is the responsibility ofthe Principal Investigator or his
designee to see to it that, for activities requiring verification of a
sequence of events (prototype hardware checkout, receiving inspections,
etc.), the governing documents (Experiment, Technical,or Equipment Test
Procedures) contain adequate controls on the process and that appropriate
documentation (logbook entries,data collection forms) is called for.

5.4 It is the responsibility of the SNLA/NNWSI Quality Assurance
Coordinator to ensure that appropriate controls for identification of
inspection or test status is addressed,as applicable,in the procedures
pertinent to activities affecting quality.

5.5 In the event that the current status of-an item is found to be
either unacceptable or questionable,-the Principal Investigator or his
designee will evaluate and document the validity of previous inspection,
test, or experiment results obtained with the subject device and of items
previously inspected or tested. The Nonconformance Report shall be used
to initiate this evaluation.

5.6 Any change in an item's status (from unacceptable to acceptable)
resulting from a reevaluation for possible inclusion in further testing
shall be documented via the Nonconformance Report.
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3.5 Laboratory Experiments: Experiments normally carried out within the
confines of a building or structure specifically identified for
experimental studies in science or for testing and analysis.

3.6 Field Experiments: Experiments normally conducted within a region
or area in which the effects under study or observation are naturally
resident.

3.7 Nonconforming: A deficiency in characteristics, documentation or
procedure, making the quality of an item unacceptable or indeterminate.

3.8 Test Logbook: A compilation of records that provides continuity of
test documentation during the performance of a test or procedure.

3.9 Segregation: The separation of items from a large group for special
treatment or observation, to include the detachment or seclusion of items
via removal from the immediate area (physical separation).

3.10 In situ: Occurring in the natural or original position.

3.11 Governing Document: Documents which define or implement
procurement activities, equipment tests, experiment or technical
procedures and which exercise control, authority, or decisive influence.

Examples of governing documents are: purchase requisitions (RFQ's)(DOPs
4-1 and 7-1) technical procedures (DOP 5-2), experiment or equipment
test procedures (DOP 11-1), and engineering drawings (DOP 3-1).

4.0 REQUIREMENTS AND PROCEDURES

4.1 Items, equipment or components (including those in situ) that are to
undergo specific tests, or inspections shall be designated in the
applicable governing document.

4.2 The quality, degree, timing, and methodologies of specific tests
and/or inspections shall be defined in the applicable governing document
and shall be consistent with the criticality of the item allowing
continued judgement as to the type and level of evaluation required.

4.3 The applicable governing document will specify the conduct of
activities requiring verification of an organized sequence of events
(prototype hardware checkout, research and development activities,
receiving inspections etc.).

4.4 Items or components subject to evaluation shall be physically
marked, tagged, or labeled as to their acceptable condition or, in the
unacceptable case, to be so marked as to prevent their inadvertent
inclusion in continued testing. All markings used to indicate an item's
current status shall be separate and distinct from those used for item
identification.
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RECORDS MANAGEMENT SYSTEM

1.0 PURPOSE AND SCOPE

1.1 This procedure establishes the method to maintain, safeguard and
retrieve SNL NNWSI Project records and to interface with the NNWSI QA
Records Management System and Information Management System. This
procedure implements requirements of the SNL NSI QA Program Plan,
section 17.0 and NWSI-SOP-17-01 regarding QA records. In addition,
this procedure specifies actions to be followed in managing non-quality
records.

1.2 The scope of this procedure includes those completed documents
generated by SNL and its contractors designated as QA records which
provide documentary evidence of SNL NNWSI Project activities or items
assigned Quality levels I, II, or III, documents generated in support
of or documenting non-quality activities or items, as well as documents
received from other NNWSI participants determined by SNL to be needed
to maintain the continuity or integrity of an SNL set of records.

2.0 APPLICABILITY

2.1 This procedure applies to all NNWSI Project records, regardless of the
QA level designation assigned to such records, generated by SNL and its
contractors.

3.0 DEFINITIONS

3.1 Document - Hardcopy of written evidence (report, letter, memorandum,
procedure, drawing, or other information) describing, defining,
reporting, or certifying activities, requirements, procedures or
results pertaining to the NNWSI Project.

3.2 Document Type List - A list of types of QA records identified by QA
Procedures (QAPs), Department Operating Procedures (DOPs) and other
instructions, which forms the basis for the QARMS data base. The list
contains the names of documents which will be processed individually
and those which will be processed as a package. (See Appendix A.)

3.3 Information Management System (IMS) - A records management system for
receipt and processing of all quality and non-quality project records
to be used in the licensing application process.

3.4 Master Index for the SNL Department 6310 NNWSI Records Management
System - The structured listing of all SNL Department 6310 NNWSI
Project records with designated codes developed for efficient and
accurate indexing, data entry and retrieval.

3.5 One-of-a-Kind-Records - QA records for which duplicates do not exist
and which cannot be reproduced by xerography or microfilming are
considered one-of-a-kind records. These may include photographs,
negatives, radiographs, multi-colored maps, map overlays, and
laboratory/field notebooks containing material which is not
microfilmable.
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SNL NNWSI QA PROGRAM PLAN, SLTR 86-0001
DOP 3-1 - "Preparing Reviewing, Approving and Issuing Engineering

Drawings
DOP 4-1 - "Procurement Document Requirements"
DOP 5-2 - "Technical Procedures Requirements
DOP 7-1 - "Procurement Planning"
DOP 11-1 "Experiment and Equipment Test Procedure Requirements"
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5.4.7 Ensure that the records sent to the MASSF ae completely and
correctly processed (see Appendix E) by reviewing the diazo microfilm
copies of the QA records filmed by the MASSF.

5.4.8 Document thereview and acceptance or rejection of the microfilm
by completing the acceptance/rejection portion of the Microfilm
Transmittal form (see Appendix D) and returning it to the MASSF.
Resolve any microfilm discrepancies with the MASSF through the Records
Administrator to obtain acceptable microfilm.

5.5 Correction of Information in Records Records that are controlled or
baseline documentsrequiring correction shall be corrected in
accordance with written procedures that provide for appropriate review
or approval by the originating organization. Minor corrections to
other documents shall be made by drawing a single line through the
information to be.changed, writing the change adjacent to the lined
through text and initialing and dating by the person authorized to
issue such crrection. A brief explanation for correction maybe
placed in themargin when appropriate.

5.6 Safekeeping Measures to be specified in a separate Department
Operating Procedure shall,be taken to provide for determination of the
loss of or irreparable damage to a record nd for the provision of its
replacement, restoration or substitution within 90 days following that
determination.

5.7 Historical File - The records management staff shall maintain a
historical file of all-records which are officially revised or
superseded, and shall mark appropriate records as superseded, replaced
by, etc. and shall add the document title and date of the document
which supersedes that record.

5.8 Record Retention Period All Quality Level I and Quality Level II
records shall be retained for the NNWSI Project Record retention
period. The NNWSI Project record retention period is defined as
lifetime. A lifetime retention period begins when the document is
complete and ends at the date the repository has been decommissioned
This covers the time period required for repository siting, -site
characterization repository construction, operation and
decommissioning. Quality Level III and non quality records will be
assigned retention periods at a later date.

6.0 REFERENCES

6.1 NVO-196-17, NNWSI Quality Assurance Plan.

6.2 NNWSI-SOP-02-01, QAPP Requirements for Participating Organizations and
NTS Support Contractors.

6.3 NNWSI-SOP-03-03, Acceptance of Data or Data Interpretation Not
Developed Under the NSI QA Plan.

6.4 SNL NNWSI QA Program Plan, Section 17.0.

6.7 NWSI-SOP-17-01, Rev 0, NNWSI Quality Assurance Records Management
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3.6 Project Records Center (PRC) - The PRC is the physical facility where
records-related functions are performed by the WMPO Records
Administrator, the NNWSI Records Coordinator, and the Microfilm and
Archival Storage Service Facility (MASSF which collectively process
QA records received from the Project participants for the entire NNWSI
Project and maintain the NNWSI QA Records Database and file.

3.7 Quality Assurance (QA) Record - A QA record is any completed document
that furnishes evidence of the quality of items or activities that
affect quality. It must be prepared in accordance with applicable
procedures, specifications, or instructions and stamped, initialed, or
signed and dated by authorized personnel.

3.8 Quality Assurance Records Management System (QARMS) The QARMS of the
NNWSI Project encompasses the administrative activities performed on
completed NNWSI Project QA Records designated as Quality level I and II
records. Administrative activities,'performed in accordance with
NWSI-SOP-17-01 include specifying the records to be generated by
completing the QA records list, validating the records, preparing an
index of the records, retrieving the records, identifying the records,
retaining the records, and providing for a-controlled method of records
correction. The QARMS includes resources such as the procedures,
computer database, microfilming and archivalstorage facilities. At
SNL, the QARMS is considered to be a subsytem of the SNL RS.

3.9 Quality Assurance Records Management System Database A digital record
of all indexed NNWSI Project QA Records stored in the NNWSI QA Records
Database and file.

3.10 Retention Period - The retention period is the'period of the time a
record must be kept according to legal, regulatory or NNWSI Project
requirements.

3.11 Record - A document or one-of-a-kind item that is listed on the
document type list or is given special designation for processing into
the records management system for utilization in the licensing
application process.

3.12 SNL Records Coordinator - The person or persons (also referred to as
the records management staff) charged with the function of developing
and/or implementing the activities of the SNL Dpartment 6310 NNWSI
Records Management System.

3.13 SNL Department 6310 NNWSI Records Management System (SNL RS)
Involves the coordination of several data-gathering systems and
provides a method for the collection, indexing, storage and retrieval
of NNWSI Project records generated by SNL and its contractors.

4.0 RESPONSIBILITIES

4.1 It is the responsibility of the SNL Records Coordinator (RC) to
implement the processing of records as outlined in'section 5.0 of this
procedure.

-3-
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will reduce the possibility of damage to those records which are being
processed.

5.3.2.2 The RC will protect QA records from unauthorized access by
placing them in a locked area and will monitor the use of that area.
In addition, the RC will maintain a list of authorized project
personnel and will provide a heck-out system, consisting of a logbook
and a tickler file, for the utilization of records.

5.3.2.3 The RC will protect one-of-a-kind records by storing them in a
two-hour fire rated cabinet which meets NFPA ratings.

5.3.3 Preservation - As stated in Section 5.3.2, records will be
stored in binders, folders or envelopes which are placed on steel
shelving or in steel file cabinets and placed in a well-controlled
environment. In addition, records submitted to the SNL RMS which
require special processing, such as radiographs, photographs, and
magnetic material will be placed in a two-hour fire rated cabinet as
specified in 5.3.2.3. Magnetic material will be kept in appropriate
containers.

5.4 Records Processing for the QARMS The SNL Records Coordinator and
other members of the Records Management staff will perform the
following activities in support of the QARMS as directed in NNWSI-SOP-
17-01 for records assigned a quality level designation of Ql or Q2:

5.4.1 Develop and maintain a QA Document Type List (see Appendix A)
based upon the documents identified in the QAPs and DOPs. Coordinate
the addition or deletion of document types with the WMPO Records
Administrator or designee.

5.4.2 Collect QA records designated as quality level I or II which are
submitted to the SNL RMS.

5.4.3 Attempt to minimize of delays between record completion and
storage by training SL Department 6310 NNWSI project personnel on the
submission of records to the SNL RS.

5.4.4 Perform the following tasks regarding QA records designated as
quality level I or II documents: receipt inspection for legibility,
identification and retrieval information (see Appendix B), records
indexing and information entry into the QARMS Database (see Appendix
C), and QA records transfer (both hardcopy and digital indexing
information) to the ASSF (see Appendix D).

5.4.5 Maintain the current local QARMS Database and database system
codes and tables providing the Records Administrator with any changes
as requested (see Appendix E).

5.4.6 Ensure that complete reproducible copies of all QA Records are
available prior to transferring them to the MASSF by processing these
records into the SL RMS and filing of the copies in the SNL Records
Center. In this way, the RC shall protect documents during shipping
and microfilming in accordance with Implementing Procedure 3, "Document
and Digital Record Preparation and Transmittal" (see Appendix D).
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Description

SEP Data Base Operations
Logbook

SEP Data Base Operations
Procedures Manual

Tuff Data Base Quarterly
Review

Users Manual -- Computer
Code

Verification of Test Run
Results

Work Plans

Work Stoppage Corresponde

Work Stoppage Rescinded

DOCUMENT TYPE LIST

Documents Indexed Individually

Index Method Document Package Ref Proc

Individual

Individual

Individual

Part of a Package Software Documentation EPI VI-2

Part of a Package Software Documentation EPI VI-2
EPI XIX-l

Individual

nce Individual QAP I3

Individual QAP 3
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Documents Indexed Individually

Description

Quality Requirements for
Purchase Requisition Form

Quality Verification Report,
Form SA 6890A

Reference Information Base
Computer Tapes on Design
Configurations

Reference Information Base
Computer Tapes on Perfor-
mance Assessment Results and
Methods and Backups

Reference Information Base-
Computer Tapes on Site
Characterization and Backups

Index Method

Part of a Package

Document Package

Procurement

Ref Proc.

EPI IV-2.

EPI VII-1
EPI VII-4

Individual

Individual

Individual

Individual

IndividualRepository Design Plan

Request for Design Defini-
tion Services, Form SA
5460-5

Request for Quotation

Request for Quotation
Technical Evaluation

Return of Warranted Mate-
rial, Form SF 6891-SW

Roster of Qualified Lead
Auditors

Sample Log

Sample Preparation Sheets

Individual EPI III-9

Part of a Package

Part of a Package

Procurement

Procurement

EPI IV-2

EPI IV-2

Individual

Individual EPI I-1

Part of a Package

Part of a Package

Data Set Notebooks

Data Set Notebooks

QAP XI-2

QAP XI-13

Sandia National Laboratories
Formal Report -- SAND
Report

Individual and/or
Part of a Package

PDM
Data Set Notebooks
Software Documentation
Procurement Package

QAP
QAP
EPI
EPI
EPI
EPI
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Documents Indexed in Packages

Description

Problem Definitic Memo - Problem Definition Memo (PDM)
PDM Change Forms

- PDM Data Forms
- Task Acceptance Memorandum
- Authorization to Proceed Memorandum
- Conference/Telecon Note
- Subcontractor Reports
- Correspondence
- Letters of Transmittal
- Calculations
- Study Reports
- Peer Reviews
- Nonconformance Reports
- Test/Analysis Procedures
- Drawings, Marked Prints, Sketches

- Storage Inventory and Issuance Record
Order File - Supplier Inspection Procedure

- Supplier Inspection Program
- Supplier Inspection Report
- Supplier QA Capabilities Evaluation
Supplier QA Program Plan

- Supplier QA Procedures
- Supplier Test Data
- Purchase Order
- Correspondence
- Change Requisitions
- Inspection Reports, Receiving/Source
- Conference Documents
- Monthly Report
Conference/Telecon Notes

- Contractor Internal Review
- Drawings, Marked Prints, Sketches
- Deviation from Requirements Report

Personnel Training
QA Audit of Subcontractors by Contractors
Original Reports

- Peer Reviews
- Surveillance Reports
- Request for Quotation
- RFQ Technical Evaluation

- Correspondence
- Statements of Work
- Purchase Requisition
- Quality Requirements for Purchase Requisitions
- Conference/Telecon Notes
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DOCUMENT TYPE LIST

Documents Indexed Individually

Description Index Method Document Package

Supplier Inspection Program Part of a Package Procurement Package

Ref Proc.

EPI IV-2
EPI.VI-3
EPI VI-4

Supplier Inspection Proce-
dures

Part of a Package Procurement Package EPI IV-2
EPI VI-3
EPI VI-4

Supplier Inspection Report

Supplier Inventory and
Issuance Report

Supplier QA Capabilities
Evaluation

Surveillance Reports

Part of a Package

Part of a Package

Procurement Package

Procurement Package

EI
EPI
EPI
EPI

IV-2
VI-3
VI-4
VII-4

EPI IV-2

Part of a Package

Individual- and/or
Part of aPackage

Procurement Package

Procurement Package
Data Set Notebooks

EFI -2
EPI VI-3
EPI VI-4
EPI VII-65

EPI VII-7

Systems Engineering Manage- Individual
ment Plan

Task Acceptance Memo Part of aPackage PDM DOP 3-3

Task Definition Statement Individual

Technical Procedures (Ex- Individual
periments, Equipment Test Part of a
of Sample, Site Preparation)

Data Sheets Part of a

and
Pack

/or Data Set Notebooks
age Procurement Package

PDM

DOP 2-1

DOP 5-2
EPI VI-3
EPI VI-4

QAP III-3
QAP XI-13
DOP 11-2

Package Data Set Notebooks
Procurement Package

Training Summary Sheet Package Training Event
Package

A- 10
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2.1.5 Document is completed in black ink, is legible, and is of the
highest possible quality to produce a microfilm record copy that is
archivally sound and retrievable for its entire retention period (see
reference in 2.5).

2.1.6 Document can be processed (that it is not damaged in a manner
precluding processing) this includes preparing slip sheets (see
Appendix D, section 22) for items not suitable for microfilming.

2.1.7 Document meets the requirements of the records management system
as set forth in the appendices of this DOP.

2.2 Document Aceptance

2.2.1 If the document meets the receipt inspection criteria and is
designated as a quality level 1 or 2 record (hereafter referred to as
Q1/Q2), the.Records Coordinator accepts it and continues processing as
follows:

2.2.1.1 Determines whether the document is processed individually or
as part of a package. (See Section 2.4 below.)

2.2.1.2 Assigns the next available RMS number to the document. (For
an explanation of the numbering system, see Section 4.6 of the QA RMS
Database User's Guide.)

2.2.1.3 Marks the first page of the document with START stamp and the
RMS number. Notes the RMS number in an RMS number assignment logbook.
The START stamp indicates the first page to be microfilmed for the
microfilm camera operator.

2.2.1.4 Indexes the document per Implementing Procedure 2, "Indexing."

2.2.1.5 Places the document in a protected, secure holding area for
temporary storage prior to completion of processing.

2.2.1.6 The RC maintains a sequential log of RMS numbers used to
ensure that duplicate RMS numbers are not assigned.

2.2.1.7 If the document is a one-of-a-kind item which cannot be marked
with an identifying RMS number (such as a three dimensional object)
then the RC affixes atag or a label showing the RMS number to the item
or its container.

2.2.2 If the document meets the receipt inspection criteria and is not
designated as a Ql/Q2 record, the RC accepts it and continues
processing as follows.

2.2.2.1 Determine whether the document is processed individually or
as a part of a package using the Document Type List.

2.2.2.2 Enter document information into QARMS Database as specified in
Section 2.1.2 if the document supports a Ql/Q2 document.
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Intended for individual reference or distribution.

The direct output of a WBS sub-level task or it is in
response to an action item, or is otherwise indicated to be an
individual and discrete unit of work.

2.4.3 Documents Processed as Packages A package is defined as a
collection of documents which supports an activity for the issue of a
report, study, evaluation or assessent. The documents in the package
provide a history of the activity and are more meaningful and useful in
the context of the collection than they would be individually. The
documents are typically filed and retrieved as a unit. The QA RS
maintains this characteristic by processing documents in the package as
a unit.

2.4.4 Additional criteria for determining whether a document will be
indexed as a package are listed below. If the document is:

The backup data which supports a specific report or document.

A collection of documents that is created, filed or
referenced collectively.

A collection of documents representing raw backup or
supporting data.

A series of documents recording an activity which takes place
over time.

2.4.5 If there is no document type on the list that corresponds with.
the document, the RC contacts the NNWSI Records Administrator. They
together identify a document type its acronym or code, whether it is
processed individually or as a package, and coordinate adding the
document type to the QA RMS database.

2.4.6 Continues records processing activities as specified in Appendix
C.

2.5 Reference

2.5.1 AIIM (NMA) MS-23-1983, Practice for Operational
Procedures/Inspection and Quality Control of First-Generation, Silver

- Gelatin Microfilm of Documents
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Implementing Procedure 1
Receipt Control

1.0 PURPOSE

1.1 This procedure describes how the SNL Department 6310 NNWSI Records
Coordinator(RC)receives documents, reviews them for eligibility for
processing and completes their initial indexing.

2.0 PROCEDURE

2.1 Receipt Inspection

2.1.1 The RC receives documents from the SNL Department 6310 NSI
project personnel and reviews them to ensure the following:

2.1.2 Document contains the required information for indexing as
specified below.

Originator name

Document identification number (if applicable)

Document date

Title or subject

Document type

Applicable technical data (for example, instrument serial
numbers, stratigraphic unit)

Quality level

WBS number

Index code from the Master Index for the SNL Department 6310
NNWSI Records Management System either on the records stamp
(see Figure B) of incoming documents or in the distribution
listing of outgoing documents.

The records stamp must contain the initials of the recipient
(member of the SNL Department 6310 NNWSI project
personnel)and must be dated when accepted or not accepted.

2.1.3 Document is in agreement with transmittal information and is the
document designated in the transmittal form and is complete (that all
the pages which should be included are included, with attachments,
appendices etc., as indicated in the document).

2.1.4 Document is dated and stamped initialed or signed, or otherwise
authenticated s required by type of document.
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2.2.2.3 File according to the index code assigned by the SNL
Department 6310 NNWSI project personnel, either as an individual
document or as part of a package, into binders and place in the SNL
NNWSI Records Center.

2.2.2.4 Use QARMS Database to list incomplete packages and send
listings to appropriate SNL Department 6310 NNWSI project personnel to
determine accuracy of listings and modifications to expected dates for
completion of packages.

2.2.2.5 When packages are complete, enter completion date into QARMS
Database.

2.2.2.6 Transmit records to the SNL Archival facility according to the
retention schedule developed for records with quality level
designations of Q3 and Q.

2.3 Document Rejection

2.3.1, If the document is not acceptable, the RC documents the reasons
for rejection and- returns document, transmittal form (if available) and
rejection memo (see Figure B-2) to the document sender for corrective
action. In some cases it may be possible to correct the document by
calling the responsible individual to obtain the missing information
which the RC then uses to correct the document in accordance with
Section 5.5 of this procedure.

2.3.2 If the document is not suitable, for filming, due to poor
document quality, the RC must attempt to find a suitable copy. If no
better copy of the document is available, the RC writes,the action
taken to obtain a bettercopy on the comments section of the indexing
sheet and places the Best Available Copy" slip sheet in front of the
document or marks it "Best Available Copy." (See Implementing
Procedure 3, Section 2.2.)

2.4 Preparation for Indexing

2.4.1 After accepting QA Records, the RC determines the document type
using the Document Type List and whether to process each document
individually, as part of a package, or both.

2.4.2 Documents Processed Individually - The criteria for determining
whether a document will be individually indexed are listed below. If
the document is:

A one-of-a kind item (the storage location of one-of-a-kind
items is part of the digital record and consequently there
must be a separate index record for each. This is important
because the one-of-a-kind items are not suitable for
microfilming and thus will not have that location).

Referenced in a formally published report for which the
participating organization is responsible for rcessing.
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Implementing Procedure 2
Indexing and Data Entry

1.0 PURPOSE

1.1 This procedure describes how the Records Coordinator (RC).initially
indexes documents for entry into the automated QualityAssurance
Records.Management System Database (QARMS Database) and how the RC
performs data entry. Indexing is the process of transcribing
pertinent information from accepted documents to index sheets that used
as data entry forms. The utilization of these sheets is optional when
the person performing data entry activities-is familiar with the
process. In this case, the data are input directly into the computer
QARMS Database as outlined in Section 3.0 of his Appendix.

2.0 PROCEDURE for Indexing

2.1 Indexing

2.1.1 The RC obtains the indexing information from the transmittal
form or the document itself and writes it on the index sheets (see
Figure C-1) according to the following guidelines:

Complete one set of indexing sheetsper accepted document type
(package or individual).

Not all data elements on the indexing sheets will be pertinent to
each document type.

Complete only as many parts of the form as apply.

Sign or initial and date the indexing sheets.

2.2 Index Sheet Tes

2.2.1 There are two types of QARMS database index sheets:

Package Indexing Sheet, pages 1-6.

"#PKGS.CRE" - This set of sheets was developed to match the
packages.create screen of the QARMS database.

Documents Indexing Sheet, pages 1-6.

DOCS.CRE" - This set of sheets was developed to match the
documents create screen.

2.2.2 The RC determines which index sheet to use as follows:

2.".2.1 Use the "PKGS.CRE" set of indexing sheets to record data from
documents to be indexed as a package.
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Screen 3. HOW THE DOCUMENT IS PROCESSED BY THE RECORDS COORDINATOR
Indexing Sheet, pages and 5
Field Numbers 13-23

Screen 4. OTHER DESCRIPTIVE INFORMATION
Indexing Sheet, pages 5 and 6
Field Numbers 13-17

2.4.3 In all cases, the field number of the indexing sheet corresponds
to the field number of the data entry screen. More information about
each field (data element) is found in the Data Element Dictionary.

2.4.4 DOCS.CRE Indexing Sheet Fields

Field DOCS.CRE Indexing Sheet 1

Number Description required field, my multivalue.

01-05 Leave blank. These fields are automatically completed by the
database when the screen is accessed.

Doc Type: A four letter code to indicate the document type.
Example: For Audit Report the standard code is QARD (Quality
Assurance Record D). Note: If indexing a document type for
which there are o matching document types on the list, the RC
must add a document type. See the UsersGuide for the
procedure on updating the document type list. Table lookup
available.

07 Doc Date: The date of the document being indexed, in this
format: MM-DD-YY where MM month; DD day; and YY year
Example: 01-05-86.

The Data Element Dictionary requires that the date be entered
in the following format, Month, Day and Year, separated by
hyphens. It will not accept as a valid date anything-else.
If the document does not have a date, or if the date of the
document does not include a day (only month and year) the
following conventions are used:

No Date: If during receipt inspection the RC has attempted to
find the date of a document and has been unsuccessful, use the
date of indexing the record. In the comments field note that
the date was missing from the record.

Month and Year Only: Use the first day of that month. For
example, if the document is date September 1985," index it as
"09-01-85."

Year Only: Use the first day of that year.

Multiple Dates If the document contains several dates, use
the mst rece. date. If this is not acceptable, select which
date te organization will use (oldest date, date of most
important document, etc.) and always use this date. Be
consistent.
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17 Dual Document ID: -Another number (other than RS or Accession
number) assigned to the document as a second identifier. For
example, if a document is originated by a subcontractor and
assigned a number by the subcontractor, then transmitted to a
Participating Organization-and assigned another number there,
the first number is the dual document ID and the second is the
document ID.

Field #DOCS CRE Indexing Sheet 2

18* Document Title: Full text field. Be careful in using
abbreviations or acronyms as they can mean different things to
different database users. Any abbreviations or acronyms used,
must be documented in the Acronym and Abbreviations List, an
appendix of the User's Guide. If abbreviations or-acronyms
are used supply a translation list. For example, NNWSI
Nevada Nuclear Waste Storage Investigations, or SFT Spent
Fuel Test. Be consistent

19 Vendor ID: A code for vendors, subcontractors, suppliers, or
other contractors, if the document was prepared by an
organization other than the indexing organization.

20 Purchase Requisition Number: Use for relevant purchase
requisition or purchase order number.

21 Contract Number: Same comment as #20.

22* Originating Organization: A two character code for the
Participating Organizations: SL - Sandia National
Laboratories, SA - Science Applications GS - USGS, etc., MV
field. Table lookup capability available.

This field and Fields 23-29 are Multi-value fields. There can
be many entries in this field. The indexing sheet provides
for-4 entries, but the RC is not limited to that in the
database.

23* Originator Last Name: The complete last name of the
originator, if present. MV field

24 Originator First Initial: First letter of first name.

25 Originator Middle Initial: First letter of middle name.

26 Receiving Organization: See #22. MV field. Table lookup
available.

27-29 See #23-#24 above

Field DOCS.CRE Indexing Sheet 3

14* WBS Number: Enter the WBS number the format 1.2.n.n.a.
Don't forget the alpha suffix to the number which
identifies the participating organization, if this is
applicable. MV field. Table lookup available.

C-6
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2.2.2.2 Use the "DOCS.CRE set of indexing sheets to record data from
documents to be indexed as individuall documents.

2.2.2.3 If any documents are indexed as both, indicate on the
"#DOCS.CRE set of indexing sheets which package it is also indexed
under.

2.3 Determining Indexing: Individually or as Package

2.3.1 A "Package" is defined as a collection of documents which
supports an activity or the issue (publication of a report, study
evaluation or assessment. The documents in the.package provide a
history of the activity and are more meaningful and useful in the
context of the package than they would be individually. The documents
are filed and retrieved collectively. The QARMS maintains this
characteristic by processing documents in a package as a unit.

2.3.2 The criteria for determining whether a document is indexed as a
package are:

A collection of documents, such as data sheets or raw data, which is
created filed and referenced collectively.

o A collection of documents representing raw, backup or supporting
data.

o A series of documents which document an activity taking place over a
period of time (such as daily log sheets).

2.3.3 If the documents do not meet these criteria, they are indexed
individually. See Implementing Procedure 1 for further discussion.

2.4 Index Sheet Fields

2.4.1 Following is a description of each field for individual
documents and for documents which are a part of packages along with the
field number as it appears on the data entry screen, the type of
information to be entered, and a description of the field.

2.4.2 There are six pages of indexing sheets,but only four "pages" of
the data entry screens in the QARMS Database on the computer. This may
cause some confusion when indexing or performing data entry. For
example the four data entry screens categorize the information about a
package as follows:

Screen 1. HOW THE DOCUMENT IS IDENTIFIED
Indexing Sheet, pages 1 and 2
Field Numbers 1-29

Screen 2. HOW THE DOCUMENT IS DESCRIBED
Indexing Sheet, pages 3 and 4
Field Numbers 13-18

C-3
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Field DOCS CRE Indexing Sheet 6

14 Instrument/Serial Number: The identification of any
instruments that may be noted in the document.

Instrument Name: The type or description of the
instrumentation used.

16 Abstract See the comment on use of keywords.

17 Release Date: The date a document can be released outside the
participating organization.

18 Review Date: The date a document will be reviewed for
possible release outside the participating organization.

2.4 5 #EPKGSCRE Indexing Fields
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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The database cannot use the format described above for
documents with dates before January 1, 1930. For those
documents the year must be entered as 4digits instead of 2.
The format is: MM-DD-YYYY, where MM - the month; DD - the
day; and YYYY - the year. Example: 06-05-1929. The RC must
contact the Records Administrator to ensure data entry for
these documents.

08* RMS Number: The unique, sequential Records Management System
number'which the RC assigns to each accepted document or
package indexed. The RMS format is: AAnnnnnn. For example:
M000027, for the 27th document indexed. The WM indicates
that this is a document for which WMPO'is responsible. The RC
keeps track of the numbers assigned in and RMS Number
Assignment Log to ensure that the same number is not assigned
to- two different documents or packages. The database does not
allow the same RMS number to be assigned to different
documents. However, it does not check for consecutive
assignment of numbers.

09 Package Account Number: The accession number of the package
in which the individual document isphysically located. This
field is only completed if the individual document is part of
a package. It will not always be completed..

10* Quality Level: Enter (prior to
final classification, in other words, to be determined). MV
field. Table lookup capability available.

11* Page Count: The number of pages of the document. If the
document includes pages with information on both sides, the
page counts as 2.

12 Sheet: The sheet number of the document (use this for
drawings oretches if they are indexed, controlled or
revised individually only).

13 Revision ID: The number or letter revision, Rev. 1 or
Rev. A). Use this only for document types which are
controlled by revision issues, for example procedures,
-drawings change orders.

14 Revision Type: The type of revision, e.g., "amendment,
"addendum," change'order," interim," etc.

15 Transmittal ID: The number or other identification of the
transmittal letter or other device which accompanied the
document. Do not confuse this field with the transfer box
number field.

16 Document ID: The number of the document if applicable this
number is assigned by the originating or receiving
organization. Do not cc use this number with the RMS or
Accession number. If applicable, this identifying number
will be on the dcument when it arrives for processing.
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15 Keyword: These fields are included at this time to provide
for more complete description of a QARMS record.. However, it
is recommended that RC's not use the keyword, phrase, or
abstract fields, as these require special indexing expertise
to complete consistently and correctly. V field.

Field #DOCS.CRE Indexing Sheet 4

16 Issue Number: The NNWSI Issues Hierarchy number. MV field.

17 Stratigraphic Unit: If there is any pertinent stratigraphic
information, write the name of the unit in this multi-value
field. MV field. Table lookup capability available.

18 Borehole ID: Enter the borehole (or drill hole) number. MV
field. Table lookup capability available.

19 Phrase: See #15 above. MV field.

Field #DOCS CRE Indexing Sheet 5

14 File Location: Use this to describe the location of the one-
of-a-kind (non-microfilmable) items, or of the file copy to be
maintained by the participating organization.

15 Transfer Box Number: The number on the box being sent to the
MASSF. The format is AA*3nnnn. For example, WM*30001 is the
first transfer box number assigned by WMPO and M*30025 is the
twenty-fifth transfer box number assigned.

16 Supercedes Accession Number: Use to record the accession
number of the document that is superceded by the document
being indexed.

17 Superceded by Accession Number: Leave blank. The database
will automatically update this field.

18 Reference Document ID: Use for the document identification
(not the accession number) of documents attached to
correspondence.

19 Revision ID: The revision of the document in field #18.

20 Revision Date: The revision date of field #18.

21 Comments: This is a full text edited field. The RC enters
remarks about the document or its use.

22 Cart/Frame: Leave blank. This field is completed by the
MASSF.

23 Storage Box: Leave blank. This field is completed by the
MASSF, if-applicable.

24 Film Other: Enter the identification of microfilm sent by the
RC to the ASSF, if microfilm is sent instead of hardcopy.

C-7
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Appendix D

Implementing Procedure 3
Document and Digital Record Preparation and Transmittal

1.0 PURPOSE

1.1 This procedure describes how the RC prepares documents designated as
quality level 1 or 2 (Q1/Q2) for microfilming and transmits them to the
NNWSI Microfilming and Archival Storage Services Facility (MASSF). The
microfilming function is currently assigned to the Holmes & Narver.
Engineering Records Library located in Building 310 at the Nevada Test
Site, Mercury, NV 89023.

2.0 PROCEDURE

2.1 Transfer Tasks Performed on the ARMS Database

2.1.1 -The RC performs data and documents transfer activities to the
MASSF and data transfer activities to the PRC. The NRC accesses the
QARMS Database (see Section 5.0 of the User's Guide for instructions)
to perform the following activities:

Prints out the "Inventory List and checks it against the contents,
of the transfer box to ensure that the actual contents match the
"digital" contents of the box.

Prints out the "Packing List" for the transfer box to be used as a
transmittal device for the documents sent to the MASSF.

2.1.2 Two.copies are automatically printed out.

Distributes the copies as follows:

ASSF.

b) File Copy 2.

Creates a Transfer Box floppy diskette for transmittal to the
MASSF.

Sends the diskette separately from the hardcopy QA Records to
MASSF in a proper protective floppy diskette mailer with a

Receipt Acknowledgement form. (See Figure3 1)

2 Transfer of Digital Records to the PRC - There are three separate
transfers of data via diskette from the Participating Organization
database (ESI)

To the MASSF with each shipment.

To PRC one-time.

Monthly transfer to PRC.
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Signs (initials) packing list.

Places packing list in transfer box with documents. Seals with
heavy duty (shipping, strapping or filament) tape. Ships to
Microfilming and Archival Storage Services Facility, Mercury, NV.

2.3 Transfer of Records

2.3.1 The RC transfers the hardcopy to the MASSF for microfilming when
the documents have been prepared as described above. The transfer box
has been specified to provide a standard unit of transfer. It is not
however required that the RC send only full boxes. A "box may be an
envelope of microfiche QA records, a tube of drawings for filming, or
other containers. The unit of transfer is not important. It is
however vital, that the RC maintain a one-to-one correspondence between
a digital "box" and the physical unit transferred to the MASSF.

2.4 One-of-a-Kind Items

2.4.1 If a one-of-a-kind item is part of a document or package that
has had a digital record created for it it should be represented on
the microfilm record by a cross reference slip sheet (see Figure D-6).
The RC completes the slip sheet with the identification of the one-of
a-kind item and its permanent storage location. Until such time as
WMPO has a facility appropriate for storing large volumes of one-of-a-
kind items, they shall remain under the protective care of the SNL RC
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2.2.1 These transfers are detailed in the QARMS User's Guide. The RC
establishes a baseline set of information in the central database in
Las Vegas NV, through a one-time transfer of the SNL QARMS database.
After that the Records Coordinator is responsible for transferring data
on changed records to the central database by the first of each month,
as requested by the NNWSI Records Administrator. Transfers are made
via diskette in accordance with he procedures found in Section 5.0 of
the QARMS Database User's Guide. The transfer of data, documents and
microfilm is depicted in Figure D-2. The RC sends a diskette to the
central database each month with a participate diskette receipt
acknowledgement form unless the database has not been used at all.

2.3 Document Preparation

2.3.1 The RC prepares documents for microfilming as follows:

Reviews documents to ensure all pages and all attachments are
included.

Flags back-to-back (two-sided) sheets. Places slip sheet in front
of each (see Figure D-3).

Verifies START stamp and RMS number at the beginning of each
document.

Repairs damaged pages (torn or rough edges).

Photocopies documents onto white paper that are on colored paper to
obtain better copy for microfilming. If copy is better, substitutes
it for the original. If it is not, flags the document with a
completed "best copy available" slip sheet (see Figure D-4).

Place transfer box on short (12" W) end. Places document in
standard box, lowest RMS-numbered document first, face forward,
START stamp facing to right side. The 8-1/2" x 11" sheet should be
on edge as in a file cabinet when the box is turned upright. Uses
standard archive boxes, acceptable to the Federal Records Center
(GSA Order Number: 8115001178344, 14-3/4" L x 12" W x 9-1/2" D),
reinforced double walled construction.

Leaves records in binders or folders or leaves documents in "bound"
condition to ensure that the original order of the documents is
maintained.

Writes transfer box number on the outside of the box.

Removes oversized documents and replaces with cross reference slip
sheet (see Figure D-5). If multiple oversized pages exist within
document, writes RMS number and 1 of 3," "2 of 3, "3 of 3," etc.,
on oversized pages.

Creates a list of oversized pages. Places oversized pages and list
in separate envelope and includes in box being sent, or under
separate cover if they do not fit.
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*** SUB-STANDARD QUALITY

THE FOLLOWING DOCUMENT IS THE
BEST AVAILE COPY

This document type does not meet document quality standards.. it
in the QA Record as the best available copy of this document.

is included

RMS Number:

Document ID Number:

Title:

Comment/Initials/Date:
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DISKETTE.RECEIPT ACKNOWLEDGEMENT FORM

Date:

To: NNWSI Microfilming and Archival Storage Services Facility
Holmes & Narver Engineering Records Library, Bldg. 310
Nevada Test Site
Mercury, NV 89023

From: SNL Department 6310 NNWSI Records Coordinator

Subject: Receipt of QARMS Diskette(s) Labeled:

I have received the QARMS Diskette(s) identified above.

Name Title Date

Distribution:
Records Coordinator
PRC File

Return completed copy to: SNL Department 6310 NNWSI Records Center
M. Tang, Division 6316
Sandia National Laboratories
Albuquerque, NM 87185

Figure D-1
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Cross Reference Slip Sheet

This slip sheet replaces the item that was orignally filed or referenced in
this document. The item is not suitable for microfilming and has been
stored in its original state or format in an archival storage facility. See
database for physical location of this item.

RMS Number:

Document ID Number:

Title/Description:

Figure D-6
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ATTENTION CAMERA OPERATOR

Two-Sided Copying

The following document(s) contains information on the front and back of each
page. Please ensure that both sides are recorded.

Figure D-3
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Implementing Procedure 4
Review of Microfilm and Database Update

1.0 PURPOSE

1.1 This procedure describes how the Records Coordinator (RC) receives
digital information from the Microfilming and Archival Storage Service
Facility (MASSF) and processes the information into the SNL Records
Center.

2.0 PROCEDURE

2.1 Microfilm Location Designation
After the MASSF has completed microfilming the documents designated as

quality level 1 or 2 (Ql/Q2) sent from the SNL Records Center and has
entered the apprppriate microfilm location into the Microfilm File of the
QARMS database, the MASSF sends the location information to the SNL Records
Coordinator with a copy(ies) of the microfilm as requested. Additionally,
the MASSF sends the microfilm location information to the central database.
Processing the microfilm and database information are described separately.
below.

2.2 Microfilm Review

2.2.1 The RC receives the copy of the microfilm and reviews it to
ensure that the documents sent to the MASSF have been completely and
correctly microfilmed. The MASSF performs quality checks on the
microfilm before returning it. The review of the film should be a
"spot check" of approximately 5% of the microfilm. The RC reviews the
microfilm as follows:

o Places the microfilm in a microfilm viewer and scans it slowly to
see if there are any documents that have been improperly filmed or
if the microfilm image is illegible.

Resolves any problems with the NNWSI Records Administrator to obtain
acceptable microfilm. If corrections of the microfilm are required,
the ASSF will also need to provide a new diskette. Therefore, the
RC should not proceed to load data from the diskette into the
database.

o Completes the acceptance portion of the microfilm transmittal
acceptance form (see Figure 4-1) and returns it to the ASSF.

Places the accepted microfilm in the microfilm library.

2.3 Database Update

2.3.1 The RC receives the diskette from the MASSF and, if the
microfilm is accepted, updates the QARMS database (see Section 5.0 o
the User's Guide for instructions) as follows:
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OVERSIZE DOCUMENT

THE DOCUMENT ORIGINALLY FILED HERE HAS BEEN REMOVED

RMS Number:

Document ID Number:

Title:

This document
separately in

is an oversize document and will be microfilmed or stored
a format appropriate to the original medium.

Figure D-5

D-9



DOP 17-1
Rev. 0
Appendix E
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



DOP 17-1
Rev. 0
Appendix E

APPENDIX E

SANDIA NATIONAL LABORATORIES

DEPARTMENT OPERATING PROCEDURE

RECORDS MANAGEMENT SYSTEM

IMPLEMENTING PROCEDURE 4 REVIEW OF MICROFILM

AND DATABASE UPDATE

Table of Contents of Appendix E

Page

1.0 PURPOSE

2.0 PROCEDURE ............................... E-2

2.1 Microfilm Location Designation . E-2

2.2 Microfilm Review . E-2

2.3 Database Update . E-2

Figure

E-1 Microfilm Transmittal/Acceptance Form ............ E-4

E-1



DOP
Rev
Page

17-2

SNL NNWSI PROJECTS DEPARTMENT
DEPARTMENT OPERATING PROCEDURE

Operation of the SNL NNWSI Project Data Records
Management System (DRMS)

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



DOP 17-1
Rev. 0
Appendix E

Completes the MASSF Diskette Receipt Acknowledgement Form and
returns it to the MASSF.

Logs on to the QARMS Database and proceeds to the appropriate menu
for transferring data from the ASSF into the local database.

Places the diskette returned from the MASSF into the appropriate
drive (usually drive "A") in the computer and updates the database with
the microfilm location.
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DRMS Coordinator (DC)
SNL NNWSI Project individual(s) having overall responsibility for the
operation of the DRMS.

File Guide Number
An alphanumeric code incorporated into Data-Set IDs to define a specific
type of data-gathering activity.

Index Sheet (Form 5008)
A form used to initiate a Data-Set ID.

Records Administrator (RA)
The person or persons (also referred to as the DRMS staff) responsible
for the operation of the DRMS through implementation of this DOP.

Reference Notebook
A single or multivolume notebook that contains multipage documents
(typically 50 or more pages in length) that are to be filed in multiple
Data Sets.

Status of RMS Data Sets
The status of DRMS Data Sets is either:

Planned - Data acquisition has not been initiated.
Ongoing - Data acquisition has been initiated.
Completed - Data acquisition was initiated and is now terminated.
Cancelled - EP was issued with work terminated prior to data acquisition.
Closed - Data-Set Notebook has been through the process defined in Section

5.4 of this DOP. The Data-Set Notebook will be submitted within
10 working days from closure to the SNL NNWSI Project RMS.

System Notebook
A single or multivolume notebook that contains general information
pertaining to the entire DRMS.

Table of Contents (TOC)
A listing of records contained in each Data Set generated from the DRMS
Computer Index.

4.0 Responsibilities
4.1 DRMS Records Administrator (RA)

A. It is the responsibility of the RA to implement the processing of DRMS
records as defined in this DOP and the DRMS Computer Index Users Manual.

4.2 SNL NNWSI Project DRMS Coordinator (DC).

A. It is the responsibility of the DC to ensure that this DOP is understood
and followed by the RA. It is also the responsibility of the DC to
ensure that the RAs are familiarized in the use of this DOP and other
procedures pertaining to operation of the DRMS. Familiarization records
are QA records and the DC will distribute them to the SNL NWSI Project
QA Coordinator and the QA training file.

B. It is the responsibility of the DC to provide SL NNWSI Project RMS staff
with updates of the structure of the 50 series for input into the
Department 6310 Master Coding Index.
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5.2.1 Building A Data Set

A. Assigning Data-Set ID Number

The RA checks
duplicates.

the Data-Set ID against existing Data Sets to prevent

B. Initiating Computer Index for Data Set

In order to establish the computer index for the new Data Set and to
input changes to the Index and/or Tracking Sheets, a Document Transfer
Sheet is prepared and attached to them.

C. Constructing Data-Set Notebook

1. Construct the new Data Set Notebook in duplicate.

2. One copy (the master-set) is added to the DRMS facility at SNL
The master set notebook will be sent to SNL within 10 working days
of its construction. Master-set notebook removal from SNL to the
work location of the RA are subject to the following requirements:

A. A maximum of ten notebooks (or the-contents of 1 Data Set)
may be removed fromeither records location. The exception is
during the closing process, at which time the working-set
notebooks will be permanently removed.

B. Notebooks will be returned totheir original location within
l0 working days of the removal date. The exception is for
Notebooks being reviewed for closing and for notebooks which
are closed and submitted to the SNL NNWSI Project RMS.

3. The second copy (working-set) is added to the DRMS facility
maintained at the work location of the RA.

5.2.2 Sorting Records

1. Records are not accepted into the DRMs if they do not have a Data-
Set ID assigned to them.

2. Records originating from persons not in SNL NNWSI'Project
Department will not be accepted into the,DRMS without a dated
notation indicating acceptance by the PI.

3. Originals of poor quality (which cannot be reproduced legibly) are
flagged and returned to the PI with a request for a better copy.
If a legible copy is not provided, the RA will make the' following
notation on the record;

BEST AVAILABLE COPY

4. The correct section for filing in Data-Set Notebooks is
determined.
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1.0 Purpose

1.1 This Department Operating Procedure (DOP) defines the methods of
maintaining records provided to the SNL NNWSI ProjectData Records
Management System (DRMS). The DRMS contains records of data gathering
activities performed by SNL in support of the NNWSI Project.

2.0 Scope

This DOP applies to the receipt, filing, storage, preservation, and
safekeeping of records provided to the DRMS, as well as maintenance of a
Computer Index of the records, regardless of the QA level of the records.
Requirements for providing records-to the DRMS are defined in SNL NSI
Project DOP 11-3. This DOP also defines the requirements for
transmitting closed Data Set Notebooks to the SNL NNWSI Project Records
Management System (RMS) where they are handled per the requirements
defined in SNL NNWSI Project DOP 17-1.

3.0 Definitions

Cross-Reference Sheet (Form 5005)
A form used to define the location of a record common to more than one
Data Set.

Data Catalog
A compilation describing all Data Sets which is generated from the DRMS
Computer Index data base.

Data Records Management System (DRMS)
The 50 series of the SNL Department 6310 NNWSI Project Records Management
System, which archives records pertaining to SNL-sponsored data-gathering
activities in support o the NNWSI Project. The DRMS is comprised of
Data-Set Notebooks, system notebooks, reference notebooks, and a
computerized index. The DRMS is a dual-facility operation, with records
maintained at the work location of the RA and at SNL.

Data-Set Closing Sheet (Form 5000)
A form used to document the process of assigning a status of closed" to
a Data Set.

Data-Set Identification (ID)
A unique identifier assigned to an individual Data-Set Notebook. The
identifier is based on a file-guide number that designates the type of
data-gathering activity and the date of the implementation document.

Data-Set Notebook
A single or multivolume binder that contains the records generated for a
Data Set.

Document Transfer Sheet (Form 5004)
A form used to describe a record and track its handling through the DRMS.

DRMS Computer Index
Computer data base containing information describing records in the DMS.
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5.2.6 Placement of Records in DRMS Notebooks

Records will be filed in DRMS Notebooks within 10 working days of receipt
by the RA. When originals are provided, they will be filed in the
working-set notebooks. If microfiche masters are provided, they will be
filed in master-set notebooks.

A. Data-Set Notebooks

1. Records are filed in their corresponding section, i.e., data are
filed in the data section. Within a section, records are filed in
a logical order.

2 Records will be filed in the working and master Data-Set Notebooks
after computer input is complete.

3. Computer-generated Index and Tracking Sheets are filed in Data-Set
Notebooks; handwritten Index and Tracking Sheets are kept in a
convenience file at the work location of the RA.

B. Reference Notebooks (R series)

In the Procedures Notebook, records are filed alphabetically,
with subsections under a single laboratory facility ordered
chronologically.
In the Reports Notebook, the documents are ordered by the type
of report and then in a numerical sequence according to the
report number.
In the Sample Custody Notebook, records are ordered consistent
with how they are provided.
In the Analysis of Results Notebook, records are ordered
chronologically.

RQ5 In the calibration notebook, records are ordered
chronologically

C. System Notebooks (S series)

In the Data Catalog Notebook, records are ordered
chronologically.
In the DRMS-Computer-Index-User's Manual Notebook, records are
ordered chronologically.
In the Document-Transfer Sheet Notebook, records are ordered
chronologically.

S04 In the DRMS-Procedures Notebook, records are ordered
chronologically.

S05 In the Lithologic Log Notebook, records are ordered
alphabetically by location, and then chronologically.

S06 In the Notebook-Log Notebook, records are ordered
chronologically

507 In the Table of Contents Notebook, records are ordered by
Data-Set ID.

General Filing Provisions

1. Document Transfer Sheets that have the "Permanent File block
marked are filed in the Document Transfer Sheet Notebook (50/S05
of the DRMS System Notebooks).
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C. It is the responsibility of the DC to maintain the DRMS master set
logout/return forms and at the end of each month, to send the originals
of the completed forms to the RA for filing in the DRMS System Notebook
for Logout and Return of Notebooks.

D. It is the responsibility of the DC to provide the working set copy of
each closed Data-Set Notebook to SNL NNWSI Project RS staff within 10
working days of its closed date.

5.0 Operations

5.1 The following measures will be followed at the DRMS facility located at
the working location of the RA:

A. The facility will be clearly marked as the SNL NNWSI Project Data Records
Management System (DRMS).

B. Records will be maintained in a facility equipped with locking doors.
When not occupied by an RA, the facility will be locked. The RAs are the
only people having unattended access rights to the DRMS. Safety and
security personnel are exempt from this requirement.

C. There will be no smoking, eating, or drinking n the DRMS, and signs will
be posted to note these restrictions.

5.1 Receipt of Records at the work location of the RA

When the RA receives records with a transmittal sheet from the DC, the RA
will initiate Document Transfer Sheets for each record, answer all
questions on the transmittal sheet, and return the transmittal sheet to
the DC within 10 working days of receival. When the RA receives records
without a transmittal sheet from the DC, the RA will provide the DC with
a copy of the completed Document Transfer Sheet within 10 working days of
receival. If the volume of records received is large enough so that
records cannot be processed within this time period, the RA may request
an extention from the DC.

5.2 Filing of Records

Filing of records into the DRMS consists of the following operations to
be performed by the RA:

1. Building a Data Set
2. Sorting the records
3. Copying records
4. Screening records
5. Making entries in the DRMS Computer Index
6. Filing records into DRMS Notebooks

All records are stored in duplicate, with one set called the DRMS working
set (the set located at the location of the RA) and the other called the
master set (the set at the location of the SNL NNWSI Project Department)
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C. Back-ups will be provided to the DC on a bimonthly basis. A records
count will be made before performing the back up; After the back-up
is created, the restore function will be performed ad a second
records count made. The RA will compare the count to ensure records
were not lost during the back-up/restore-process. The RA will provide
a notation of the number of counts to the-DC with the back-ups.

5.3.5.2 DRMS Program Files

A. DRMS program files will be backed up daily on days which changes have
been made to the program files, with two copies stored at the working
location of the RA. Two copies will also be provided to the DC, who-
will file one of the copies in a metal file cabinet in the DRMS
located at SNL.

5.4 Closing DRMS Data Sets

The RA performs steps described in Section 5.4.A of this DOP for all Data
Sets. Sections 5 4.B and 54.C are performed only after the RA receives
a written request from the PI orDC to close the Data Set.

A. Locate Outstanding Records for a Data-Set

1. When the status of aData Set changes from ongoing to completed,
or to cancelled, as indicated by the PI on the Tracking Sheet he
RA generates a current Table of Contents (TOC) for inclusion in
the working and master Data-Set Notebooks. The RA will update the
TOC as necessary.

2. RA processes all new acquisitions and supplies the PI with updated
comments.

B. Perform DRMS Review of Data-Set Notebook

1. The DRMS review will be performed by the:

a. RA (from 5001)
b. DC (form 5002)
c. PI(form 5003)
d. SNL NNWSI Project QA coordinator, who examines the DRMS review

sheets from the RA DC,and PI;the QA Coordinator makes the
final decision as to the status of the Data Set.

2. SNL NNWSI Project QA Coordinator supplies a closing date for the
Data Set, enters it on form 5000 (DataSetClosing Sheet),and
returns the form to the DRMS RA.

3. The RA enters the closing date into the DRMS Computer Index.

C. Final Check of Data-Set Notebooks by RA and DC

1. RA makes a written request of the DC to define which cross-
references will be provided in full text form as part of the
closing process.

2. RA and DC verify that the content of the-working and master Data-
Set Notebooks match.
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B. Prepare Document Transfer Sheet for Each Record

1. Initiate a Document Transfer Sheet for each record by completing
all sections on the sheet.

2. When input from Document Transfer Sheets results-in a change to
the Data Catalog, mark the "Permanent File" block to ensure it
will be filed in the DRMS System Index Document Transfer Sheet
Notebook.

3. Attach the Document Transfer Sheet to the document until the
record is filed.

5.2.3. Copy Records

A. Review Records for Qualitv of Copy

Instructions for copying which are necessary to guard against loss of
information will be found on the Document Transfer Sheet.

B. Generate Required Number of Copies

The Number of Copies" block on the Document Transfer Sheet is initialed
when the required number of copies are made.

5.2.4 Screen Records

A. The Document Transfer Sheet

1. The Document Transfer Sheet is reviewed for correct dates, number
of pages, spelling and grammar, and clarity of comments.

2. When the record is acceptable for entry into a DRMS notebook,
initial and date the "Reviewed for Completeness" block on the
Document Transfer Sheet.

B. The Record

Original records returned to the sender will be identified using a label
dot containing the Data-Set ID(s), the initials of theRA, and the date.
The originals should be returned in the same order and condition in which
they were received. Originals are to be returned to the sender within 10
working days unless the DC or PI gives a time extension in writing.

5.2.5 Making Entry into the DRMS Computer Index

A. Input into the DRMS computer index will be made using the computer
located at the workplace of the RA.

1. Determine if the record is entered in the DRMS Computer Index.

2. Enter information from the Document Transfer Sheet to the Computer
Index following the procedures in the DRMS Computer Index User's
Manual.

3. After the entry, check the input and initial and date the "Input
in Computer" block on the Document Transfer Sheet.
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2. Document Transfer Sheets which are not filed in the "Permanent
File are maintained in chronologic order in locked metal file
cabinets at the working location of the RA for 6 months after a
record is filed. Document Transfer Sheets can be discarded after
6 months from the date the record is filed.

3. Thermal paper is not to be filed in any DRMS notebook; make
additional copies as needed.

4. Immediately after filing the record in a DRMS working-set
notebook, the RA will date and initial the "Filed in working
set" block on the Document Transfer Sheet.

5. Immediately after filing the record in a DRMS master-set
notebook, the RA will date and initial the "Filed in master-set
block on the Document Transfer Sheet.

5.3 Computer-Record Maintenance

5.3.1 Type of Computer Media
The computer media may be either a Bernoulli Box cartridge or double
sided (ds), double density (dd) 5 1/4 in. floppy disks.

5.3.2 Labeling of Computer Media
Computer media will contain a label to identify the type of records
contained in it. The label will also contain the words "SNL NNWSI
DRMS" as well as the date and time of record transfer and the
initials of the RA.

5.3.3 Storage of Computer Media
Backups will be stored-in metal file cabinets at the work location of
the RA and the DC. The file cabinet at the working location of the RA
will be in a different room than the DRMS computer system. The DC
file cabinet will be in the DRMS at SL. These file cabinets will be
locked when not in use.

5.3.4 Back-up Log
A back-up log will be kept by the RA indicating the type of computer
media, the date and the time of back-up, and the initials of the RA
performing the back-up. A log entry will be made (in black indelible
ink) each working day for data files and whenever the DRMS computer
program is changed for program files. If no changes to data files are
made during the day, a back-up is not made, however the log will
contain a statement that no changes were made. The log will be kept
in the same file cabinet as the back-ups at the working location of
the RA. A copy of the logbook page(s) containing records of the past
2 weeks will be provided to the DC with the bi-monthly back-up of the
DRMS data files. The log will clearly distinguish data-file entries
from program-file entries.

5.3.5 Types of Files

5.3.5.1 DRMS Data Files

A. DRMS data files will be backed up daily on all days when additions or
changes have been made to the files. These back will be kept for
one week.

B. Weekly back-ups will be made on the last working day of the week and
kept for 1 month at the working location of the RA.
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PART B TECHNICAL PROCEDURES

1. Surface Geologic Mapping, TP-0068
2. Trench Mapping, TP-0069
3. Sample Collection and Control, TP-0070
4. Geologic Age Dating, TP-0071
5. Soil Property Investigations (To be added later)
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Excavation Any manmade cavity or depression in the earth's surface,

including its sides, walls or faces, formed by earth removal and

producing unsupported earth conditions by reason of the excavation In

general, the depth is less than the width. If installation of forms or

similar structures reduce the depth to width relationship, an excavation

may become a trench (1926.653(n)).

1.4 Activity Objective

To characterize the site for repository surface facilities with respect

to material properties and tectonic history, especially faulting, and to

identify a location for waste-handling facilities that is free of faults or,

if faults exist, that has a history of movement which is very old and has not

-4 5 6
exceeded 10 cm/yr in the last 10 10 yr.

1.5 Study Plan

The detailed rationale and description of this activity is contained in

the following study plans:

SP-0001 - Study Plan for Conduct of Geologic Field Studies for Repository
Preclosure Facilities

SP-0002 - Study Plan for Conduct of Surface Fault Rupture Studies for
NNWSI Repository Surface Facilities

The principal initial activity involves the Study Plan 0002. As the work

evolves, this EP will be revised to reflect the work contained in SP-0001.
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PART A: FIELD EXPERIMENT PROCEDURE

1.0 GENERAL INFORMATION

1.1 Table of Contents

Approvals

1.0 General Information

1.1 Table of Contents
1.2 Scope
1.3 Definitions
1.4 Activity Objective
1.5 Study Plan

2 0 Description of Work
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



EP 0001
Rev 0
Page 4

1.2. Scope

This experiment procedure specifies activities and procedures to be used

in theconduct of seismic-tectonic field investigations relating to the siting

of repository surface facilities. The investigations will establish surface

and subsurface geotechnical properties and conditions that may affect the safe

siting of repository surface facillities, and will lead to recommendations

regarding site suitability, with emphasis on seismic engineering for design of

critical facilities.

1.3 Definitions:

Sample Material (e.g., soil, rock, artifact) removed from the field for

the purpose of later analysis or detailed description

Trench mapping The identification and recording of selected geologic

data that are directly observable on vertical or near-vertical exposures

in excavated trenches. Examples of geologic data to be recorded include

lithologic, stratigraphic, and structural characteristics of rock and

sediment exposed in trenches which are useful in analyzing the

neotectonic setting of the site.

Trench A narrow manmade excavation made below the surface of the ground

by earth removal and producing unsupported earth conditions by reason of

the excavation. In general the depth is greater than the width, but the

width of a trench is not reater than 15 feet (1926.653(n)).
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Failure to adequately characterize Quaternary faulting near structures

important to safety could result in the necessity of relocating surface

facilities at the time of construction, causing significant delay to the

completion of the project. Failure to avoid a condition of Quaternary

faulting at the location of these structures would likely, at a late date,

require extensive geologic investigations to adequately characterize-the

faults which in turn could result in uncertainty and/or delays in licensing,

and an unknown but probably significant dditionil expense

To define the design basis vibratory ground motion for the surface

facility structures characteristics of earthquake sources, and-information on

their recurrence, maximum magnitudes, and ground motion attentuation at the

site must be determined. Failure to obtain a reasonable vibratory ground

motion characterization of the site, or failure to address a wide enough range

of possible earthquake sources, recurrence statistics, and other elements of a

complete characterization, would result in piecemeal reexamination of seismic

design input and design technique during licensing and could cause delay in

facility completion.

Performance of the foundation of structures is dependent on the

properties of the undisturbed and compacted material underlying the

foundation. Such properties include, but are not limited to, gradation,

density, moisture content permeability, compressibility bearing strength

shear strength, and shear modulus With regard to response to ground motion.

from earthquakes foundation performance is also dependent on the shear and

compression wave velocities and dynamic moduli of soil and rock and their
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2.0 DESCRIPTION OF WORK

2.1 General Description

The work involves field and laboratory efforts aimed at determining the

seismotectonic environment present at the reference conceptual site. Geologic

mapping is required to establish the nature and age of surficial alluvium and

bedrock. The age of the alluvial units will enable estimates to be made of

surface fault offset (amount and rate), if present. The nature and type of

materials underlying the site area is required for establishing foundation and

tunneling conditions. The work also includes the activities that support the

technical work, including excavation, surveying, and photography.

The reference conceptual site east of Exile Hill (Figure 1) overlies the

zone of close spaced normal faulting (Scott and Bonk, 1984), but it is not

known if any of these faults penetrate the overlying alluvium. Whether any of

these faults have moved during the Quaternary is unclear, but this information

is needed to establish the nuclear safety aspects for the siting of the waste

handling facilities, especially regarding the potential for surface fault

rupture.

The site is also adjacent to several major faults -Bow Ridge, Paintbrush

Canyon, and Midway Valley. These major fault systems have. large (hundreds of

feet)vertical displacements but the displacements histories are not known.

They-may be capable of disrupting nearby facilities, either through ground

motion during earthquakes, or by ground cracking and surface rupture.
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Field studies are required to obtain data relating to surface and

subsurface geology particularly geologic structure, age of the alluvium,

fault displacement history and rates, and soil stratigraphy and properties.

Interpretation of these features and data will enable predictions to be made

of ground motion, surface rupture, and foundation strength for use in locating

and designing the waste-handling facilities.

Avoidance of tectonic faults of Quaternary age in the location of the

waste handling facilities is the preferred design approach for negating the

effects of surface fault offset. Therefore, faults of Quaternary age are to

be avoided while locating the surface waste-handling facilities. In the event

such faults are identified at the proposed locations for the waste handling

facilities, the facilities will be relocated or the faults must be adequately

investigated and characterized to demonstrate that they are not capable or

have very small ratesof movement and with appropriate design, any resulting

(but small) fault offset will not compromise public safety. Determination of

displacement amounts and recurrence interval of faulting will ensure that a WH

facility can be located and designed so that risks to public safety due to

seismic events will be less than or commensurate with requirements.

When locating structures, the avoidance of faults having potential for

movement during the operational life of the facilities will require conclusive

determination of the location of any surface faults through field mapping and

selected trenching. In addition, dating of faulted and unfaulted strata will

be necessary to characterize ages of movement on identified faults and to

assess the possibility of future offset and the effects on design.
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11. Laboratory material property determined (per TP-TBD, to be

developed).

12. Incorporation of all data into Data Records Management System, File

13. Reporting of results by SL P.I.

This experiment procedure specifies field and laboratory activities to be

conducted under WBS 1.2.3.2.1.1, Site Geology. These activities relate to

geotechnical information required for repository engineering efforts

supporting Advanced Conceptual Design and LicenseApplication Design and are

further described in Study Plan SP-0002. This procedure applies to

contractual and Sandia National Laboratories efforts and includes mapping

sampling,. drilling, trenching, geophysics photography, testing and analyses.

Specific efforts are listed in Table 1, below:

Formal dissemination of experiment procedures to all users will be by way

of transmittal in Statements of Work (for contractors), and Letters of

Criteria.(for NTS support services).

2.3 Experiment/Equipment Test Configuration

Trench and sample test pit configurations are highly individualized and

site specific. Lengths, depths and details of mapping are discussed in

Technical Procedures for trench-wall mapping (TP-0069). Plans for individual
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damping, on variations of these properties vertically with depth and with

respect to strain , and on depth-to-rock, particularly where there is a large

variance of depth below large buildings.

Thus, a verifiable tectonic history and material properties are

prerequisites to a design that will be acceptable to demonstrate public health

and safety. Sufficient effort will be expended on these investigations to

demonstrate with reasonable assurance that uncertainty in defining these

parameters has been reduced to acceptable levels.

2.2 Management

The activities under this experiment procedure will be accomplished

through contract with in-house (SNL) oversight (but not supervision).

Principal organization interfaces and functions are shown on Figure 2.

Contractor's data reports will be used as primary inputs to SAND reports which

synthesize data and present interpreted information. The general sequence to

be followed is:

1. Planning activities, including base map preparation, airphoto

acquisition and interpretation, and reference examination. This

responsibility is the joint responsibility of the Principal

Investigator and contractors.

2. Daily go-ahead and procedural checks by SNL representative, at

beginning end of day, including completion and sign-off of Daily

Log (Appendix A).
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trenches will be described in contractors recommendation to SNL, to be

documented and presented in writing prior to start of work on each trench.

Test configurations for soil investigations will be described in appropriate

technical procedures (to be developed).

2.4 Experiment/Equipment Test Methods

Standard methods of trench-wall mapping are described in "Trenching as an

Exploratory Method, Geological Society of America Reviews in Engineering

Geology, V. IV, 1979. Methods are further described in TP-0069, Technical

Procedures for Trench Mapping.

Age dating of geological materials is the primary use of samples and is

described in "Dating Techniques in Fault Investigations," same volume as

above; TP-0071, Geologic Age Dating, details technical procedures.

Measurements will be taken in S.I. units (with parenthetic English units,

when appropriate) unless specified otherwise in contract SOWs. Angular

measurements in trenches will be by pocket transits, compasses, and hand

levels; linear measurement will be made by tapes, generally to 0.5 cm

accuracy, except where required otherwise. Photographs of trench walls will

contain centimeter scales in the view and photo ID number. Captions for

photos will be written in field notes at time of taking. Two copies of every

photo are required for DRMS records (Reference Daily Log (Attach 1) and

TP-0069, Part ).
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3. Surface mapping by contractor (Golder Associates) per TP-0068,

following contractor's Statement of Work.

4. Recommendation of trench locations by Golder Associates per

contract Statement of Work, and written report prior to start of

individual trench work).

5. Written approval of trench locations by SNL Principal Investigator

(per contract Statement of Work).

6. Excavation by REECO support personnel; support services, e.g.,

surveying by H & N, per letters of criteria.

7. Mapping of trench walls by Golder Associates (per TP-0069),

following contractor's Statement of Work.

8. Standby for safety, quality assurance, or security inspections as

required. In each case, duly appointed representatives of these

functions may stop work as required, as these functions take

precedence over technical work.

9. Sampling (per SNL DOP 8-1 and TP-0070) as required (by Golder

Associates or other contractor).

10. Laboratory age dating per TP-0071 as required (by Golder Associates

and/or other contractor), following contractor's Statement of Work.
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2.7 Sample/Site Preparation

Samples will be collected in a manner that ensures noncontamination,

i.s., fresh exposure with no infall from above or from the excavation

process. The exposure face being sampled will be cleaned by scraping away any

questionable material, prior to collection, which will be accomplished

immediately after cleaning. Specific details regarding individual sample

treatment are discussed in Technical Procedures TP-0070, including attachments

thereto, e.g., Specific Work Instructions.

2.8 Use of Logbooks

Logbooks will be maintained consistent with the requirements in SNL NNWSI

DOP 11-2. Completion of the Daily Log (Appendix A) as a means of compliance

is further discussed in Section 4 Operations, and in the Technical Procedures.

2.9 Related Analyses/Experiments

Similar fault investigations are being performed by U. S. Geological

Survey scientists. These are related primarily-to understanding regional

tectonics and seismicity as it relates to postclosure repository performance.

Several trenches, e.g., No. 14 and 14a, are located on Exile Hill The

results of these studies are being coordinated with participating

individuals. Although the application is somewhat different, much of the same

information is relevant to the preclosure performance period.
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TABLE 1

Specific Efforts

Participant and Procedural QA
Responsibility Controls Requirements

1. apping and Trenching
(surface faulting)
(Contract 95-9505;
Golder Associates)

2. Mapping and Trenching
FY87 Contract (TED)

3. Site Soil Investigations
FY87 Contract (TBD)

a) Contract Statement
of Work (SOW)

b) Field Experiment Procedures
(herein)

c) Technical Procedures
(TPs 68-71; Part B)

a) Contract SOW
b) Field Experiment

Procedures (herein)
c) Technical Procedures

(TPs-68-71; Part B)

a) Contract SOW
b) Field Experiment

Procedures (herein)
c) Technical Procedures

(to be developed)

Contractor's
QA Plan

Contractor's
QA Plan

Contractor's
QA Plan

4. Excavation and Support
(REECO)

5. Surveying
(H&N)

6. Aerial Photography
(through H&N vendor)

7. Contract Monitoring
(SNL)

a) Letter of Criteria
(LOC)

b) Field Experiment
Procedures (herein)

a) Letter of Criteria
b) Field Experiment

Procedures (herein)

a) Letter of Criteria
b) Field Experiment

Procedures (herein)

a) Field Experiment
Procedures

b) Dept. 6310 policy

SNL Field

Experiment
Procedures
& LOC

a) SNL Field
Experiment
Procedures

b) SNL NNWSI
QAPP
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4.0 OPERATIONS

4.1 Technical Procedures

Technical Procedures to be used and a brief description are listed below;

the complete procedures are included in Part B.

(A) Surface geologic mapping TP-0068

(B) Trench mapping TP-0069

(C) Sample collection and control TP-0070

(D) Geologic age dating TP-0071

(E) Soil property investigations TPs-XX

(A) The technical procedure for surface geologic mapping (TP-0068)

describes the complete sequence and range of activity, including

preliminary mapping and location selection for test pits, unit

identification and correlation, base map preparation and synthesis

of remotely sensed data, traverse spacing vs. scale, note keeping

(per SL DOP 11-2), equipment, and sampling for age dating.

(B) The technical procedure for trench mapping (P-0069) describes the

complete sequence and range of activity, including location

selection, excavation, cleaning, shoring, gridding, photography, map
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2.5 Equipment Used

Brunton pocket transits will be used for determining pebble orientations

and preliminary strikes of faults, if present. Altimeters will be used to

measure relative surface elevation differential, along with hand levels. All

three of these instruments are field devices and not meant to be highly accu-

rate. Precise measurements, where needed, will be by professional surveyors.

Calibration requirements are included in Technical Procedures for surface

geologic mapping and trench mapping (TPs 0068 and 0069). All calibration and

handling of equipment will be consistent with SL DOPs 12-1 and 13-1.

2.6 Sample Traceability

Samples must be accounted for and site information documented per SNL DOP

8-1, and Technical Procedure, P-0070. Accountability is achieved through use

of the NWSI-SNL Chain-of-Custody Form.

All records relating to samples must be clearly identified with appropri-

ate markings, consistent with SL DOP 8-1 and TP-0070. Sample collection

reports will be made for each sample and incorporated in the Daily Log.

2.6.1 Sample Storage and Disposition

Archival samples will be permanently stored at Dept. 6310/NNWSI core

library and will be subject to QA procedures used at this facility and by the

NNWSI Sample Overview Committee, where applicable. Sample chain of custody

will follow DOP 8-1 and P-0070.
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4.2 Description of Sequence and Interaction of Experiment/Equipment Test
Procedures and Technical Procedures:

The technical procedures described above and included as Part B detail

the contractor s (or SNL in-house personnel) responsibilities in carrying out

the technical activity. They do not discuss management activity by SNL, or

NTS operating considerations, which are detailed in subsequent sections. In

general, the sequence to be followed was specified in Section 2.2, Management

The technical work builds upon both site-specific (e.g. Scott and Bonk,

1984) and general (e.g. Compton, 1985) references for field investigations.

The initial data assessment tacitly assumes that some differences in

professional opinion will exist and that revisions and refinements will be

made as work progresses. This may result from increasing (refining) the

mapping detail (scale), but also in the evolution of concepts regarding the

particular area being investigated.

The arphoto acquisition will provide a visual record of the area at a

scale close to the map scale Stereoscopic viewing will enable the mapping

specialist to observe field features in three-dimensions in ways and from a

vantage that is not possible in the field. This viewing enables the geologist

to conceptualize the processes and the distribution of mappable units.

Principles and practice of remote sensing are described in Colwell (1983).

The field mapping involves the correlation of airphoto units and the

mappable units that can be identified in the field. Age or lithologic

distinctions are often manifested in reflectance variations on the airphotos.

Usually, but not always, these variations are discernible in the field.
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3.0 QUALITY ASSURANCE LEVELS

All technical activity has been approved as Q Level I field support

work, e.s. excavation, is Level III.

Quality level assignments were approved in Work Plan P No. 123211-86,

dated 9/19/86.
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in a manner such that spoil does not obliterate or cover material in its

natural state. There has not been any problem at Yucca Mountain thus far in

the excavation of more than 25 trenches; nonetheless the oversight function

during excavation will be maintained. The overseeing person may stop the

excavation at any time if thought to be necessary,and for any reason.

Mapping of trenches will begin only after all excavating machinery has

stopped and been removed from the trench. The decision regarding trench wall

stability is a joint responsibility of the persons doing the mapping, the SNL

representative, and the NTS safety representative. All must agree regarding

stability; otherwise mapping will not begin. If any subsequent slumping,

sloughing, or caving occurs, mapping will cease and the trench will be

re evaluated with respect to stability and safety.

Trench mapping involves a similar subjective approach as with the field

geologic mapping. Considerable study and reflection is required prior to the

actual placement of symbols on trench logs. The identification of-map units

may require collaboration by numerous individuals and consultants; agreement

by all may not necessarily result. Horizons may be sampled for be dating and

this may take several weeks or even months for results. These dates then may

resolve conflict or may require additional collaboration and re-examination

The explanation of trench features is generally evolutionary and time is

needed to reach understanding and consensus.

During mapping, standby for safety, security, or quality assurance

reasons may be required; these functions will take precedence over technical

work in every instance.
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scale, technical equipment, note keeping (per SL DOP 11-2),

sketching, and sampling for age dating (to be detailed in (3) and

(4)below.

(C) The technical procedure for sample collection and control (TP-0070)

describes the detailed procedures involved in the acquisition,

handling, archiving, accountability, and shipment of samples. The

procedure considers use of the sample, as not all samples require

the same handling or redundancy requirements. Reference SL

DOP-8-1, and Sample Collection Report requirements.

(D) The technical procedure for geologic age dating (TP-0071) describes

the controls necessary to ensure that laboratory measurements will-

provide reliable information for licensing. While the preceding

technical procedure discusses acquisition and control of sampling,

this procedure addresses the controls necessary in identifying the

laboratory accomplishing the dating, usually a subcontractor. In

particular, sample treatment history and documentation requirements

are necessary elements.

(E) Multiple procedures will be developed forsoil property

investigations, including adoption of existing ASTM.

procedures standards.
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Verification that current revisions of implementing procedures (the

EP, TP's, DOP's, QAP's, etc.) are being used. Signature by SNL

representative in the Daily Log constitutes verification that current

revisions of implementing procedures are being, used.

Verification that any necessary hold points have been defined and

that systems are in place to ensure they will be made. Daily

verification of necessary hold points are signed off by theSNL

representative in the Daily Log at the beginning and the end of the

day.

Verification of applicable initial conditions, e.g. identification

of samples and sites, calibration of instruments, provisions for data

acquisition, etc. The Daily Log and attendant signatures are used to

document these aspects.

These verifications will be noted in the Daily, Log and field notebooks.

4.4 Experiment Postrequisites

Verification that all necessary information has been collected or

recorded This is accomplished daily, and signed offby the P.I. or

his representative.

Verification that all sign-offs have been made. This is the

responsibility of the SNL representative and is verified at the end

of each day in the Daily Log.
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The process of field mapping involves much judgment and interpretation.

Much time at the outset is often spent establishing mappable units. In

mapping alluvial units, test its may be required to establish continuity of

surface units with depth. A conceptual framework of mappable unit is

formulated which accounts for the distribution of map units in space and time,

including the origin. The actual mapping involves the filling in of details,

and the explanation of nuances. The process of geologic mapping involves much

time and skill on the part of the mapper(s). Seldom are simple field

situations observed, and when reported sometimes reflect the shallow depth of

skill of the interpreter. Increasing detail in mapping scale invariably will

produce increased complexity in understanding, especially relating local

details to regional concepts.

The selection of trench locations will be based on the relative ae of

map units, and the dating of alluvium where possible: Much of this involves

extrapolation from known ages at other locations and relies on substantial

skill on the part of the interpreter. In this respect, procedures for

accomplishing these subjective skills cannot be defined precisely because

there is no prescribed means for doing so. The requirement to specify

locations in writing, and to approve the locations in turn (also in writing)

creates a formal mechanism to create dialogue if necessary and to document the

decision point.

Excavation by support personnel is generally straightforward and will be

overseen (but not supervised) by contract technical workers. The reason for

this is to ensure that features or artifacts (if uncovered) can be observed in

real time, and preserved if necessary. The excavation is to be accomplished
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DOP l1-2. If the EP and/or TP needs revision to reflect future operation, it

will be done as soon as resolution of the situation is made, and prior to

subsequent use of the EP and/or TP.

4.5.2 Typographical Errors

Typographical errors found at the time of use of a procedure will be

documented in accordance with SL NNSI DOP 1-2. The intent of the word(s)

in question will be clarified by the PI, Whenever possible, prior to

implementation by the user. The EP and/or TP will be revised prior to

subsequent use to correct typographical errors when they may prove significant

in the conduct of work, e.g., a confining pressure of 80 psi is inadvertently

written as 800 psi

4.6 Revision of Field Experiment Procedures and Technical Procedures

These operating procedures shall be revised only under the control-and

approval of the responsible PI or his designee. In parallel with the

recommended change the reason for and the circumstances leading to the change

shall be recorded in the appropriate logbook and Daily Log, including dates.

Revisions cannot be made to this EP except by provisions and control

requirements stated in SNL NNWSI DOP 6-1.
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Sampling is almost never routine and requires individualized attention.

Consequently a sample collection report is required for every sample, and

every sample requires specialized work instructions. Each sample requires

accontability, i.e. chain-of-custody traceability. Each of these requirements

is documented on a form per TP-0070 and DOP8-1.

Geologic age dating can be accomplished by numerous commercial

laboratories that have been performing this service for as much as 30 years.

Theory is well established as a result, but procedures will vary from

laboratory to laboratory because of equipment differences. Not all age dating

laboratories perform the same services, and some services (e.g. uranium trend

dating) are performed by a single laboratory at substantial cost. Some

samples require elaboratemechanical separation, such as hand separation of

mineral grains and fragments under a microscope. Because of the highly

individualized services required of the dating laboratories, the selection of

the laboratory is an important aspect of ensuring quality work. Procedures

are detailed in TP-0071.

4.3. Experiment Prerequisites

Verification that all equipment/items are present and ready. This

aspect is signed off on the Daily Log by both the Project Manager and

the P.I.

Verification that necessary personnel training and qualification has

been completed and approved, and that required personnel are

available. Verification is established in Daily Log by way of

signature of contractor's project geologist.
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9. Geochemical analyses of datable horizons for correlation purposes

10. Petrographic analyses of datable horizons for correlation purposes

11. Geophysical measurements across faults

These types of data are recorded at reduced scale on geologic maps and

cross-sections, with the interpretation being recorded in the legend, i.e.,

the representation. The scale is determined by the detail needing to be

represented and is strongly influenced by the complexity of the features

present in the exposures being mapped. For example, if fault displacements

are judged to be absent after a detailed examination of a trench by

experienced geologists and geophysicists, then descriptions and photographs

will be taken to verify conclusively that that condition exists. On the other

hand, if displaceients exist, that condition will be thoroughly documented and

mapped at a greater level of detail because the amount and recurrence rates,

of offset are crucial to the placement of the waste handling facilities. Data

are recorded on map sheets, logbooks, and the Daily Log (Attach. 1).

Supplementary photography and samples comprise additional data.

5.3 Supporting Analysis

The interpretations of fault displacement will often depend on supporting

data such as ages of geologic samples taken from specific horizons,

geochemical analysis of specific horizons, or in geophysical measurements.

These supporting analyses are described further in Part B, Technical

Procedures and in references contained therein.
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Verification that all samples/sites and data have been identified and

data collected per the instructions in the EP. Sample collection

reports are required per TP-0070 and DOP 8-1; completion of these

forms are noted in the Daily Log and certified by the SL

representative at the end of the day.

Statement and verification of existence of applicable closing

conditions, e.g. post-experiment calibration check of instruments,

etc. Normally this does not apply, but if necessary, the Daily Log

will be used for this purpose.

Verification of return of samples and excess material to the NWSI

core repository, consistent with requirements in SL NNWSI DOP 8-2.

These verifications will be noted in the Daily Log and

post-experiment summary of collected data to be entered into the DS.

4.5 Deviation From and Changes to Procedures During Use

Deviations from this EP and TP's are acceptable when circumstances

described in the following subsections occur. If deviations have an effect on

either the quality of the data or on its intended use, the event(s) will be

documented in accordance with SNL NNWSI QAP 15-1.

4.5.1 Irretrievable Loss of Data or Unsafe Operation

When irretrievable loss of data, or an unforeseen unsafe operation will

occur if the EP or referenced TP is followed, the user of the procedure may

deviate from it. The event will be documented in accordance with SL NWSI
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6.0 QA IMPLEMENTATION

6.1 Audits/Surveillances

Periodic, selective audits of experiment activities shall be instituted

by the contractor QA manager. Continuing surveillance of contractor

activities is the responsibility of the Sandia on-site representative Daily

surveillance and documentation is achieved by way of completing the Daily Log.

6.2 Personnel Qualifications

Qualifications for technical personnel are detailed in the technical

procedures listed herein (Part B) Certification requirements for NWSI

project personnel are discussed in SL DOP -6; certification documents are

retained as lifetime QA records in SL Department 6310 file 90/1293/CRT/QI.

Contractor personnel are required to satisfy qualification requirements

as stated in Technical Procedures 0b68, 0069, 0070, 0071, which are

incorporated in the Contract Statement of Work (SOW) In addition the SOW

requires that the contractor submit a Quality Assurance Plan and that this be

approved by the Department Quility Assurance Coordinator prior to start

of work. The contractor certifies that personnel qualification requirements

are met, and in addition will certify in writing that familiarization training

regarding all relevant Experiment and Technical Procedures is accomplished for

project personnel
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5.0 DATA

5.1 Data Acquisition System/Instrumentation

A data acquisition system is not required in the conduct of this work.

Geophysical instrumentation may be usedby Golder Associates or other

contractors as an adjunct to mapping and trench location. Procedures

associated with this activity are described in SNL Technical Procedures

(TP's-0068-69).

5.2 Data Reduction/Analysis/Interpretation

The following types of data will be collected during the conduct of this

work:

1. Areal distribution of mappable geologic units

2. Attitude of units, e.g., strike, dip, orientation

3. Description of properties, e.g. weathering, fracturing,

composition, gradation

4. Location, orientation, description of tectonic features, e.g.,

faults, fractures

5. Samples of units for archiving

6. Samples of horizons for age dating

7. Dates on samples

8. Material properties (laboratory)
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7.0 DOCUMENTATION.

7.1 Logbooks

Field logbooks for mapping and geologic observations will follow SNL DOP

11-2. A Daily Log (Appendix A) is maintained; completion of the Daily Log is

a joint responsibility of the Principal Investigator and the Project Geologist.

7.2 SNL 6310 Data Records Management System (DRMS)

A11 original data and logbooks will be entered into the DRMS, including

two copies of all photography. All data will be entered by the P.I.,

following requirements of SNL DOP 11-3. Computer media and thermographic or

electrostatic paper are unacceptable for entry into DRMS.
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The interpreted data is used by seismologists in their analyses and

predictions of surface fault rupture and ground motion. These procedures are

described in SAND85-7104 and SAND86-7013. Engineering designers then apply

these data to their facility designs. Safety Analyses are then conducted,

applying these specific designs to site-specific conditions.

5.4 Records Maintenance

Data obtained in support of this effort are to be maintained at SL

Department 6310, Bldg. 823, Kirtland AFB East under NNWSI Data Indexes (i.e.,

Site Data for Surface Facilities, Trenching (F12 A.A-TBD); Site Data for

Surface Facilities, Surface Mapping (12 B.A-TBD). Logbooks are maintained in

accord with SNL DOP 11-2 and the Daily Log (Appendix A) custody rests with the

SNL Principal Investigator.
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9.0 REPORTS

Contractors will provide reports for activities as specified in their

individual contracts. The principal SL document will be SAND85-0816, "Fault

and Tectonic Environment at the Reference Conceptual Site for Repository

Surface Facilities." This will provide interpretations of the salient data

that are obtained.

9.1 Data Report Requirements

All data reports which are produced, shall contain reference to:

(a) The unique identifier and revision number of the Field Experiment

Procedure and Technical Procedure(s) used to acquire data.

(b) Names of persons performing work and author(s) of the report.

(c) The SL PI responsible for the activity.

(d) Units (e.g., S.1.) data are to be reported in are usually the same

as the units used during data acquisition.

(e) Date that the report(s) are due. The requirement can be stated as a

time interval from the completion of the performance period, i.e.,

30 days from the completion of testing.
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6.3 Calibration

Periodic adjustments are made in runton pocket-transits, hand levels,

and other equipment as required. These adjustments and calibrations are

described in Technical Procedures TP-0068-69.

6.4 onconformances/Corrective Action

Nonconformances to this experiment procedure and associated technical

procedures will be documented per SNL QAP-15-l. Corrective actions will be

taken and documented per SNL QAP 16-1.
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10.3 Logistical Support

Contractor personnel will not be provided

Emergency support may be requested through the

e. . for vehicle repair, etc.

with support services.

SNL on-site representative,

10.4 Security

All participants will be badged and adhere to all TS security

requirements, including wearing the badge at all times. Photography is not

permitted without permit. Contractor photography will be arranged through the

SNL on-site representative, who will possess an NTS Photographer's Permit.

10.5 Environmental Clearances

The SL on-site representative is responsible for coordinating these

permits with the NTS Support Office.
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8.0 SAFETY

All NTS safety requirements will be followed. Requirements specific to

this test procedure include wearing of hard hats and safety shoes in unstable,

unshored trench walls. Safety glasses/goggles are worn when hammering rocks

or when sand and dust is being generated from the cleaning of trench walls.

The determination of trench stability is a joint responsibility of the SNL PI,

the contractor's site manager, and the NTS safety representative. Additional

safety practices are described in TP-0069.

Total field working time, including commuting time, of more than 12 hours

per day will not be permitted.

Off-road-vehicle travel is not allowed, unless special permission has

been obtained from TS Operations Office. Fire extinguishers will be

contained in all field vehicles. First-aid kits will be kept in each field

vehicle, and/or in the personal possession of the vehicle operator.

Field operations will cease when electrical storms approach closer than

two miles. This will be determined by observation of a ten-second delay in

thunder following lightning.

Trenches will be roped off according to TS safety practices.
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10.0 NEVADA TEST SITE OPERATIONS

10.1 Overall Responsibilities

Primary responsibility for the conduct of investigations and the

execution of the field test procedures rests with the SNL Principal

Investigator or alternate designated by the SNL Div. 6311 supervisor.

Secondary responsibilities for test execution rest with contractor and support

personnel. Supervisory control for Reeco, H & N, and other contract personnel

does not extend to the SNL Principal Investigator. Changes to work statements

are made formally through established procedures with the SNL Purchasing

Department, and/or the TS Support Office. Nonconformances are handled by

immediate remedial action where appropriate, and by formal reporting (SNL QAP

15-1). Contractor field investigations will be conducted only when an SNL

representative or designated alternate is present. No exceptions will be made

to this procedure.

10.2 Personal

Individual participants will make housing and other personal arrangements

through the SNL on-site representative. Assistance may be obtained through

the SNL field office at Mercury, NV (702) 295-6200 or FTS 575-6200.
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1.0 GENERAL INFORMATION

1.1 Scope

This Experiment Procedure (EP) describes experiments to be performed by

New England Research (NER) under SNL Contract 95-8399. The EP describes

requirements for:

sample handling, identification, and control;

pre-experiment activities such as equipment calibration and sample

preparations;

- experiment activities, including data acquisition;

- post-experiment activities such as calibration checks, data reduction,

sample storage and shipment, and reporting requirements;

- documentation requirements at all stages.

It is intended that this EP and Referenced Technical Procedure (TPs)

embody the applicable portions of the SNL NNWSI Quality Assurance Program Plan

(QAPP) and its associated procedures. Therefore, this EP and the referenced

TPs fm the Quality Assurance Plan that the contractor, NER, should follow.

1.2 Objective

The objective of the work described in this EP is to obtain mechanical

property data on samples of welded, devitrified Topopah Spring Member for

three different experiment conditions:

-8 -1
- Strain rate of 10 at 250

- Strain rate of

- Constant differential stress of 80 Pa (creep test) at 2500C.

The data to be collected are axial load, axial displacement, lateral

displacement, pressure, and temperature. These data will be used to analyze

the mechanical response of the rock to high temperatures and/or low strain

rates.
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All experiments governed by this EP will be performed on samples provided

to NER by SNL. Experiments will be run on equipment of sufficient load

capacity (approximately 1 x 10 N) to achieve sample failure in compression,

and of sufficient stability to maintain constant temperature (±3 C) and

applied load for long periods of time. Constant-strain-rate experiments will

be run until sample failure is achieved; whereas constant stress experiments

will run until either sample failure occurs or a pre-established time limit is

reached, whichever occurs first.

2.1 Management

The SNL Principal Investigator (PI) for this work is Ronald H. Price (SNL

Division 6313), who is responsible for providing technical and quality-

assurance guidance for the experiments, for ensuring that relevant

documentation is completed, and for submitting the documentation to the SNL

Data Records Management System (DRMS). The SNL PI or designee will have the

right to perform surveillances and QA audits of NER or approved subcontractors

during any work covered by this EP. At NER, the lead scientist will be

responsible for overseeing all technical work at ER, implementing all QA

activities, and for ensuring that all requirements specified by SNL are met.

The experiments will be performed by NER technicians with interaction from the

NER lead scientist.

This work is to be performed under SNL Contract 95-8399. The pertinent

DRMS Data-Set ID is 51/L02-4/6/87.

2.2 Experiment Configurations

The general test configuration is shown in Figure 1. The furnace that is

shown in the figure will be used for Activities A, B, and D. The

configuration for the radial linear variable differential transformer (LVDT)

is shown in Figure 2 as it will be used for Activity C. For Activities A, B
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1.3 Applicable Study Plan

The Study Plan to which this EP relates is SP-4, entitled Laboratory

Determination of the echanical Properties of Intact Rock." This Study Plan

is presently scheduled to be completed in August 1987 and submitted to the

Department of Energy for submittal to the Nuclear Regulatory Commission with

the Site Characterization ongoing Plan. Work described in the EP is

considered a part of our ongoing work in mechanical testing of intact rock and

may be initiated prior to approval of the Study Plan.

2.0 DESCRIPTION OF WORK

The work covered by this EP is exploratory in nature, with the intent of

examining the significant changes, if any, in the mechanical behavior of the

welded, devitrified Topopah Spring Member that might occur at very low strain

rates, elevated temperatures, and/or under long-term, high-level constant

stress (creep) conditions relative to the mechanical behavior at baseline test

conditions (i.e., saturated, unconfined, room temperature, 10

Because this work is exploratory, no statistical analysis has been performed

to determine the required numbers of experiments or to aid in defining

experiment conditions.

Four activities are defined in this EP. Activity A is scoping in nature,

designed to aid in writing and defining the TPs to be used in the other three

activities. During this activity, a heater calibration and one experiment at

each of the three sets of experimental conditions will be run. Activity B

consists of four experiments at a nominal strain rate of 10 8 1and a

temperature of 250 C. In Activity C, three samples will be tested at

10 and room temperature. Activity D consists of constant stress

experiments at 250C.

Activity A must be performed first; however, NER may perform Activities

B, C, and D in any order they deem appropriate. Following Activity A, NER

must meet certain requirements (see Section 4.1.4.1) before continuing on to

Activity B, C, or D.
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TABLE 1

Equipment to be Entered Into the SL Calibration Recall System

Serial Cal. SNL Cal.
Equipment Number Freq. Div.

Omega sheathed thermocouple, Type J. 1 52 weeks 7243.

Model TJ36-ICCS-116G.

Omega sheathed thermocouple Type J. 1/2 52 weeks 7243
Model T336-ICCS-116G.

Omega sheathed thermocouple, Type J. #3 52 weeks 7243

Model TJ36-ICCS-116G

Omega Trendicator Degrees C. 5005089 52 weeks 7243

Model 4000 BIA-02-C

Data Instruments Pressure Transducer B28448 52 weeks 7545
(0-1000 psi), Model AB

Data Instruments Pressure Transducer B22798 52 weeks 7545
(0-2000 psi), Model AB

BLH load cell (0-100,000 lb) K758 52 weeks 7544 (1)
Model CX

NER load cell (0-200,000 lb) #1 52 weeks 7544 (1)

Model 200-J-86

Lancing Research Micrometer Head,. NER-010-86 52 weeks 7485-3
0.010 in. stroke, no model #

Fluke Digital Voltmeter (true RMS) 4135099 26 weeks 7243

Model 8060A
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and D, rods will extend through the furnace to connect the deflection spring

and the adjusting,screw to the sample surface. A schematic of the

servo-control system of the confining and pore pressure system is provided as

Figure 3.

2.3 Experiment Methods

All samples will be nominally 50.8 mm in diameter and 101.6 mm in length,

obtained from a large block of welded, devitrified Topopah Spring Member

collected from Busted Butte on the Nevada Test Site. Sample dimensions as

determined by SNL should be used in all calculations unless a written

notification to the contrary is received from the SNL PI.

2.3.1 Activity A

Four samples will be tested, one at each set of conditions as described

in Activities B, C, and D and one heater calibration experiment. These

experiments are defined as scoping, in order for the draft TPs relevant to the

other activities to be refined.

2.3.2 Activit B

Four samples will be tested at a temperature of 250 C and a nominal axial

strain rate of 10 8 s-1 Pore pressure will be sufficient to prevent

boiling of pore water at 250-C (approximately 4.5 MPa), and confining pressure

will be maintained at 10/9 of the pore pressure by the intensifier shown in

Figure 3. Application of confining pressure will be at <0.3 MPa/s, and

temperature will be applied at 0.02 C/s. Verification of these rates should

be provided as part of the documentation in the experiment logbook.

2.3.3 Activity C

Three samples will be tested at a nominal axial strain rate of

10 The samples will be water-saturated at the beginning of testing.

Confining pressure, pore pressure, and temperature will be ambient laboratory

values.
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TABLE 2

Equipment Not Entered Into the SNL Calibration-Recall System
(Concluded),

Serial
Equipment Number Type of Operation

Validyne Model MC 170 LVDT Excitation and
Signal Conditioning Module Amplification

A/D Converters For LVDTs
(In the DAS)

Analog Devices Model 2B31 Load Cell
Signal Conditioning Module Amplification

A/D Converters For Load Cells
(In the DAS)

To be determined.
None, entry will be made in logbook if changed during conduct of work

under this EP.

elevated pressures during Activities A and B. The effect of the pressure on

these pieces of equipment will be accounted for as described in the relevant

Technical Procedures (TP). The TPs to be used in connection with this EP are

listed in Table 3. These TPs address the type, range, and accuracy of each

piece of measuring equipment; specify the calibration procedures for

individual pieces of equipment; and also include procedures for calibration

checks.

2.4.1 Identification Handling Shipping and Receiving of Items Materials,
and Samples

For items, materials, and samples at NER or NER subcontractors, it is the

responsibility of the NER lead scientist to ensure that the requirements of

this section are met. For items, materials, and samples at SNL it is the

responsibility of the SNL P, or designees of, to ensurethat the requirements

of this section are met.
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2.3.4 Activity 0

Three samples will be tested at a constant differential stress of

80 1 Pa and 250 3C. No confining pressure or pore pressure will be

applied, but samples will be jacketed to provide controlled boundary

conditions for sample saturation. Samples initially will be water-saturated,

but will be allowed to dry naturally through a pore-pressure inlet in the

lower end-cap during the experiment. The heating rate will be 0.02 C/s; and

axial load will be applied at 0.25 HPa/s. Verification of these rates will

be provided as part of the documentation in the experiment logbook.

2.3.5 Units of Measurement

The following units of measurement will be used during data acquisition:

Temperature: C

Stress and Pressure: MPa

Length and Displacement:

Strain: milli

Time: s

Force: N

In many cases, data actually will be acquired as voltages and will be

converted to the units given above using computer software. Requirements for

verification and validation of such software are given in Section 4.4.

2.4 Measuring and Operating Equipment

Tables 1 and 2 list the equipment to be used for the activities covered

by this EP. All equipment has been selected as suitable for the experiments

to be performed. The only equipment in the tables to be subjected to

conditions other than ambient during the experiments are the LVDTs,

thermocouples, nd furnace, all of which will be subjected to elevated

temperatures during Activities A, B, and D. In addition, the LVDTs,

thermocouples, furnaces, and pressure transducers will be subjected to
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2.4.1.1 Identification of Items

Documentation of work in support of this EP (including shipping,

receiving and handling, as well as data gathering activities) will utilize

item identifications consistent with Tables 1 and 2 of this EP. NER will

provide the -SNL PI (prior to data gathering work being performed) all

equipment identifications from Tables 1 and 2 which are not yet defined as of

revision 0 of this EP.

2.4.1.2 Identification of Materials and Samples

NER will provide unique identifiers of materials (such as the aluminum

standards discussed in section 2.4.3) to the SNL PI prior to their use. These

unique identifiers will be treated like a sample ID (i.e., notations on data,

logbook, and diskettes).

2.4.1.3 Handling and Shipping

It has been determined that no special protective environments are

necessary during shipping and handling of the items, materials, and samples

defined in this EP.

Shipping

Items, materials, and samples will be shipped so that the characteristics

or functions of the items and materials, as well as their identification are

not compromised. As a minimum, the conditions specified on the form

(Appendix A) will bverified.

The shipping form (shipper) will request that the outer shipping

container be constructed of wood, be labeled "fragile," and the top of the

shipping container be defined, e.g., this side up." In addition,the.

handler/carrier should be instructed (in writing) of the following:
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TABLE 2

Equipment Not Entered Into the SNL Calibration-Recall System

Serial
Equipment Number Type of Operation

Scale,

Miller Machine Co.
Intensifier, no model

NER Furnace, no model

Research Inc., odel 639B
Temperature Controller

Schaevitz Eng. 100 MHR
Series LVDT

Schaevitz Eng. 100 MHR
Series LVDT

Schaevitz Eng. 005 HR
Series VDT

IBH-XT Model 268

Validyne odel
MC308

Hewlett Packard Power Supply
Model 6253A

Analog Devices Model
2B31J card

Lambda Power Supply
Model L2S-10

Lambda Power Supply
Model L2S-10

Validyne Model BA 172
Buffer Amplifier

A/D Converters

Hewlett Packard LVDT
Model 7 DCDT-100
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The measuring equipment will be entered in the SNL calibration recall

system for the duration of work under this EP with calibration stickers

placed on all measuring equipment. SNL calibration certificates will be

provided from the SNL calibration labs to SNL Division 6313 personnel, for

transmittal to the SNL NNWSI Project Data Re-ords Management System (DRMS).

The SNL PI (or designee) will transmit copies of the calibration certificates

to NER, for use in performing system calibrations using the Data Acquisition

System (DAS). NER is responsible for the shipment of measuring equipment that

will-be calibrated at SNL. SNL is responsible for return of such measuring

equipment to NER.

Thermocouples and Furnace

The output reading from each thermocouple is measured using the

trendicator and compared with the readout from the DAS. The furnaces will be

calibrated in accordance with Technical Procedure TP-95.

Pressure Transducers

The voltage output from each pressure transducer is measured using the

digital voltmeter, and compared to the output on the DAS. The pressure measur-

ing system will be calibrated in accordance with Technical Procedure TP-96.

Load Cells

The voltage output from each load cell is measured using the digital volt-

meter and is also compared to the values measured using the DAS. The force

measuring system will be calibrated in accordance with Technical Procedure

TP-93.

LVDTs

LVDTs will be calibrated at NER using a micrometer head, in accordance

with Technical Procedure TP-94.
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TABLE 3

Technical Procedures Relevant to Activities for EP-0002

Title Number Activity or Activities

Procedure for the Preparation and TP-51 B, C, D
Inspection of Rock Core Specimens
Used in echanical tests

Procedure for Vacuum Saturation of TP-64 A, B, C,
Geologic Core Samples

Procedure for Drying Geologic ore TP-65 A, B, C, D
Samples to Constant Weight

Confined Compression Experiments TP-90 B
at 2500C and a Strain Rate of
1O-8 -1

Low-Pressure Confined Compression TP-91
Experiments at a Strain Rate of
10 -9 -1

Constant Stress (Creep) Experiments at TP-92 D
250 C

Load Cell Calibration at ew England TP-93 B, C,
Research

LVDT Calibration at New England Research TP-94 B, C,

Furnace Calibration at New England TP-95 B, D

Research

Pressure Transducer Calibration at TP-96 B

New England Research
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Power Supplies

Power supplies that provide excitation voltages to transducers will have

their output checked using the fluke digital voltmeter, in accordance with the

respective T for each type of transducer that uses the power supply.

Balance.

Calibration of the balance used in weighing samples during sample drying

and vacuum saturation (TP-64 and TP-65) will be the responsibility of ER.

These calibrations need to be performed on-site, because shipping and handling

of the balance would render calibration invalid. Calibration of the balance

is to be performed on a 26 week interval. Documentation requirements for the

balance include the following:

A copy of the calibration records for the instruments of the

calibration facility and standards certifying that traceability to

national standards exists.

A calibration report, containing the following:

type and identification of device being calibrated,

dentity of the standards used (if any)

a statement of traceability to nationally recognized standards,

a table or plot of the indicated versus the actual value,

a statement certifying that the device is accurate within a

specified'tolerance over a specified range,

the identity of the person performing the calibrations, and

the dated signature of the same person or their supervisor.

A sticker attached to the instrument (or directly referenced thereto

if physical attachment would interfere with use of the instrument)

bearing the following information

the identification of the instrument, consistent with the

permanent identification marking on the'instrument,
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The contents shall have a moisture barrier around them.

The contents should be packed with sufficient packing material to

keep the contents from contacting other contents in the box or the box

itself.

The contents should be properly oriented, consistent with the "this

side up marking on the outer shipping container.

The shipping container should not be exposed to freezing

temperatures or direct sunlight for prolonged periods of time.

2.4.1.4 Inspection

Inspections will be performed at the time shipments are received. The

SNL PI should be notified verbally as soon as possible and in writing within 5

days from when it has been determined that items, materials, or samples have

been damaged during shipment.

2.4.2 Calibration of Equipment

All equipment that will be performing a measurement function must be

calibrated before use. Two options are available for calibration. The first

option is that such equipment can be calibrated at SNL by an SNL calibration

organization. The second option is that NER can obtain calibrations

independently. In the latter case, which applies to the balance only,

calibrations must be documented as traceable to the National Bureau of

Standards or other nationally recognized standard . For both options, periodic

calibrations will be required. Table 1 lists the measuring equipment that

will be calibrated at SL under SL Engineering Release ER-SIER 871197SC.

Prior to the calibrations, NER will define the following for all equipment in

Table 1:

Appropriate units of measurements,

Range of use,

Excitation voltage (if applicable),

Desired accuracy,

Environmental conditions other than ambient (if any).
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performing a least-squares linear fit to stress and strain data obtained

between 10. and 50% of the maximum applied stress.

If the preexperiment series check is out-of-specification, the sources)

of error must be identified and eliminated to the extent possible, then the

calibration check must be performed again. This process is to be repeated

until an in-specification check is obtained. Appropriate entries in the

experiment logbook (Section 2.7) must be made for all calibration checks,

whether they are in or out of specification.

If a check other than the first is out-of-specification, this fact should

be clearly noted on all data records from the mechanical experiments on tuff

samples performed since the preceding calibration check.

Four calibration checks should be performed for Activity C. One

calibration check using the aluminum sample should be made before experiments

on tuff samples. Tuff sample experiments and calibration checks then should

alternate with the last run being a final calibration check. Each calibration

check should be run using the following conditions: a strain rate of

10 s room temperature (approximately 25-C), and no confining

pressure. All other stipulations for these calibration checks are as given

for Activity B.

Calibration checks for Activity D will take two forms. Standard checks

as described above for Activity C will be performed alternately with tuff

samples, beginning after the first tuff experiment is completed. The last run

in Activity D will be a calibration check.

Before the first tuff experiment for Activity D, the aluminum sample

should be subjected to the following sequence:

1. Increase the temperature of the aluminum at 0.020C/s to 250 3C.

2. Maintain temperature for 15 + 1 min. (900 60 s) to ensure thermal
equilibrium.

3. Raise the axial stress at < 0.25 MPa/s to 80 + 1 Pa.
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All samples are right-circular cylinders with nominal diameters of 50.8 m

(20. in) and lengths of 101.6 mm (4.0 in).- These identifications will be used

throughout the period of work, and either will be physically attached to the

sample or the sample(s) will be in container(s) marked with the identifi-

cation(s), or both. Sample custody will be documented using Chain-of-Custody

forms supplied by the SNL PI with one form (or more, if necessary) for each

sample in Activities B, C, and D.

The remainder of the instructions in Section 2.5.1 apply only to samples

used in Activities B, C, and D.

Samples will be provided to NER in transparent plastic jars with

screw-on lids. Sample identifications will be marked on the side of each

sample and on each plastic jar. It is the responsibility f NER to ensure

that the samples are not exposed to any abnormal environmental conditions

(e.g., unusual temperature variations, excessive vibrations etc) while

samples-are in the custody of NER. If exposure to abnormal conditions occurs

or is suspected to have occurred, documentation in the experiment logbook

should be made, and the SNL:PI should be-notified as soon as possible.

Samples thought-to have-been exposed to bnormal conditions should not be

tested without written approval from the SNL PI.

Samples will be kept in the plastic jars at all times other than:

when being described before testing for the purposes of post-test

interpretation of data,

when being prepared for testing,

when being tested

or when being described after testing

Each time that a sample changes custody, the transfer will be documented

on the chain-of-custody forms by the signatures of the sender and of the

receiver together with the date(s) and time(s) of transfer. After each

transfer is made and the chain of-custody form is signed and dated, the form

will be photocopied and the copy will be sent t the SNL PI. The oiriginal-

forms will remain in the same location as the samples at all times. Original

forms will be returned to the SNL PI when the samples are returned.
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the date of the most recent calibration,

the due date of the next calibration,

the signature of the person that performed the calibrations, and

the identity of the organization or company that performed the

Calibration

Timing Device

Times recorded during all data gathering activities will be derived from

the IBH computer system internal clock.

2.4.3 Calibration Checks

Calibration checks of the entire test system must be made for each

activity, using a sample of 2024 T351 aluminum of the same nominal dimensions

as the rock samples Documentation of the sample(s), unique ID, traceability,

and history of the aluminum should be provided to the SNL PI before

experiments on rocks are initiated, together with documentation of the elastic

properties and of.the yield strength of the material. The SNL PI should be

notified of any out-of-specification calibration checks (deviations of more

than 5 of the accepted values). Experiments on rock samples should not begin

following an out-of-specification check without the approval of the SNL PI.

If such approval is given verbally, written confirmation will be sent as soon

as possible.

Three calibration checks should be performed for Activity B. One

calibration check should be made using the aluminum sample before experiments

on tuff samples, a check should be run after the first two tuff samples have

been tested, and the final check after all tuff experiments are complete.

Each calibration check should be run using-the following conditions: a

nominal strain rate of 10 a temperature of- 250 C (achieved at a

heating rate of and no confining pressure. The maximum axial

stress applied during these checks should not exceed 50% of the yield strength

of the material. Axial load, axial displacement, radial displacement, and

time should be recorded during the calibration checks. Values for Young's

modulus and Poisson's ratio should be calculated for the material by
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of any of these curves is significantly nonlinear then the cause of this

nonlinearity will be investigated and the situation resolved prior to

Activites B, C, and D.

Rock and Aluminum Samples

The rock and aluminum samples to be used in Activities B, C, and D will

be inspected the SNL Measurements Division in accordance with the

requirements in TP-51.

2.6.3. Drying and Saturation of Samples

After the rocks have been machined by NER and inspected at SNL, NER will

dry the rock samples to constant weight per the requirements of TP-65. After

oven drying, NER will vacuum saturate the rock samples per the requirements of

TP-64, using distilled water of theirown choice. After saturatio is

complete, ER will store the samples in distilled water at ambient pressure

and temperature until they are tested, reweighing them immediately prior to

jacketing and testing. The estimated weight of each dried rock sample is

450 , while each saturated sample should weigh about 500 g.

2.7 Use of Logbooks

An experiment logbook must be maintained to document work for, all

Activities in this EP. The logbook may be in the form of unbound data sheets,

a bound notebook, or both. Whichever-type is selected, pages must be numbered

sequentially for each form separately. If both types are-used together,

adequate cross reference must be provided.

Entries to be made in the logbook include, but are not limited to the

following:

Before start of activities, and whenever changes are required:

a. Name, identifier, and revision of EP and TPs.
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4. Maintain the sample at the nominal values of 2500C and 80 HPa for 24
+ 0.25 hours (8.64 x 104 + 900 s).

5. Reduce the axial stress to ambient pressure at approximately
0.25 Pa/s

6. Allow the sample to cool to room temperature.

7. Calculate Young's modulus and Poisson's ratio by least-squares
linear-fits using data for stresses between 8 to 40 HPa and the
corresponding strains, both for loading and unloading. Compare the
calculated values to "ideal" values for the elevated temperature
condition. If the values are in specification, proceed with the
first tuff experiment. If not, follow the requirements for an
out-of-specification check before proceeding.

2.5 Sample Traceability and History

2.5.1 Sample Identification and Custody

The following rock samples, acquired from a large block from Busted Butte

on the NTS, will be used in the work for this EP:
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All entries in the logbook must be made using black, indelible ink.

Corrections may be made by providing the following documentation in the

logbook:

Draw-a single line through the incorrect entry (without completely

obliterating the incorrect entry).

Insert the correction above or adjacent to the incorrect entry.

Initials of the person making the correction

Date of correction.

2.8 Related Analyses

No analyses related to these experiments have been performed, and no

future analyses are planned.

2.9 Related Experiments

As mentioned earlier this EP is a supporting document for SP-4

Laboratory Determination of the Mechanical Properties of Intact Rock.

Within SP-4, there will be several other EPs related to environmental effects

on the compressive mechanical properties of intact rock However, these other

EPs will not be directly linked to EP 0002 and so are not listed here.

3.0 QA LEVEL

The work defined in Activity A has been assigned a QA Level of 3. The

work in the other three activities was assigned a QA Level of 1 on August 8,

1986. The work described in this EP all pertains to task A.6 for WBS

1.2.4.2.1.3.

4.0 OPERATIONS

The work for this EP will be conducted :in the following general sequence

(applicable to all Activities):



EP-0002
Rev. A
Page 24

2.5.2 Effects of Prior Activities on Samples

These samples were cored from a large block of welded tuff, then cut and

machined to present dimensions. They were sent from SNL to RE/SPEC, Inc. in

Rapid City, SD, in April of 1984 as part of a larger experiment program. They

were returned, untested, to SL in August of 1986. No part of this sample

history is expectedto have altered the properties to be measured during

activities for EP-0002..

2.6 Sample Preparation

2.6.1 Machining of Rock Samples

Rock samples have been core drilled and ground before transmittal to

NER. Inspection of the samples at SNL showed that the ends of most of the

samples would need further grinding in order to meet the requirements for

the sample ends being flat to +1.0 x 10 mm (4.0 x 10 in) with both

ends of the samples perpendicular to the longitudinal axis of the core to
-2 -3

+5.1 x 10 mm (2.0,x 10 in) in 51 mm (2 in) of sample length.

Currently samples are flat to within +2.0 x 10 2 mm (+8.0 x 10-4 in) and

the ends are perpendicular to the longitudinal-axis to within +3.6 x 10- 1mm

(±1.4 x 10 in). In order to minimize changes to the L/D ratio, the amount

of material removed from the ends of the sample should be minimized. Grinding

of the rocks will be performed by NER or their subcontractor in accordance

with TP-51.

2.6.2 Inspection for Dimensions and Tolerances

Bearing Surfaces

NER personnel will perform a preliminary check of the condition of all

bearing surfaces of the testing machine. The results from this check should

be noted in the experiment logbook.

The test of the load column alignment will involve careful examination of

the calibration-check axial stress-axial strain curves. If the early portion
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4.1.1 Personnel Qualification and Training

Before technical work in Activities B C, and D is performed, the forms

verifying the familiarization, training, and qualification of all NER

personnel involved must be completed. The details of the appropriate actions

are discussed in Section 9.0.

4.1.2 Procurement

The instructions in this section pertain to materials, items, and

services which effect technical quality.

Items 'and services procurement requests by NER in support of this EP,

after the issuance of REV 0, must be reviewed and approved in writing by the

SNL PI. It is the responsibility of the SNL PI to assure that the procurement

procedures and documents conform to the appropriate SNL NNWSI Project DOPs.

4.1.3 Current Procedures

Verification must be made that current revisions of all implementing

procedures (EP, TPs) are being used before technical activities begin.

4.1.4 Hold Points

4.1.4.1 Required

A required hold point will occur following Activity A. Prior to starting

work on activities B C, and/orD, NER must wait until all the relevant TPi

(Table 3) have been signed off and receive written approval to procede from

the SNL PI.

4.1.4 2 Voluntary

Voluntary hold points for this work are limited to those related to

out-of-specification calibration checks(Section 2.4.3) and those during

establishment of environmenta1 parameters for experiments (Section 4.0).

Documentation of voluntary hold points should be made in the logbook.
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b. Activity location (company name, address, building, room, or

specific field location).

c. List of items to be used (including traceability information such

as manufacturer name and lot number, make, model, serial number,

or unique identifier of items traceable to calibration records).

d. Sketch or photographs of equipment hookup, installation, and

samples/sites. Photographic media provided to SNL must be

provided in duplicate. Photographic media will contain reference

to the sample/equipment ID, the date the picture was taken, the

location in which photographs were taken, and the scale of the

photograph(s). The negative/slide identifier and the subject of

the photographs will be documented in the logbook.

e. Name of person(s) performing the experiment and making entry

(printed and signed, including date and time).

f. Title and revision number of application software.

At least daily when work is being performed:

a. Procedure steps worked on or reference to specific section(s) of

procedures defined in (a) above.

b. Sample identification (consistent with Section 2.5.1).

c. Equipment identification and settings such as range, gain, heating

rate, time base, etc.

d. Observations of conditions (environment, power, etc.) that might

affect experiment results.

e. Data or reference to any data recorded elsewhere including type of

observation (if not stated in procedures defined in (a) above).

f. Deviation(s) from EP and/or TPs.

g. Notation of unusual occurrences or unexpected results.

h. Nonconformances and corrective action efforts (successful and

unsuccessful) keyed to the unusual occurrence or nonconformance.

I. Dates and reasons for significant experiment downtime or delays

(covering gaps as appropriate).

j. Name(s) of person(s) performing experiment and making entry

printed and signed, including date and time).
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Chain-of-custody forms have been completed properly.

* All pertinent documentation, as defined in Section 7.2, has been

transmitted to the SNL PI.

4.3 Technical Procedures

All TPs pertinent to this work are listed in Table 3. Relevant

nationally recognized procedures are referenced in TPs where appropriate.

4.4 Data Acquisition System

4.4.1 Hardware

The computer hardware to be used in data acquisition is a Turbo-M 20

megabyte unit, with SDOS 3.0 as an operating system. Figure 4 shows the

interfaces between the data acquisition system and all devices or gauges used

in the experiments.

The data to be acquired are the following:

- temperature,

- confining pressure,

- pore pressure,

- axial load,

- axial displacement,

- radial displacement.

The hardware described here is compatible with the measuring equipment

(Tables 1 and 2), the application software, and the rates of data acquisition

as defined in Section
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grinding of rock samples,

drying and vacuum saturation of samples,

calibration check of system,

experiment on rock samples.

The second and third steps may occur in parallel. Operation of measuring

systems and control of experiment conditions are described in relevant TPs,

listed in Table 3.

For Activities B and D, environmental parameters (confining pressure,

pore pressure, temperature) will not be ambient. Changes ofthese parameters

will be made in the following sequence for each experiment in an Activity:

Activity B:

Activity D:

Raise confining pressure at <0.3 Pa/s to 5.0 MPa. Hold

constant (+0.1 MPa) for 30 + 3 minutes (1800 + 180 s) to

check. for jacket leaks. Raise pore pressure to 4.5 HPa at

<0.3 Pa/s.. Hold for 30 + 3 minutes (1800 180 s) to check

for stability. Open valve connecting pore pressure

intensifier to servo-control system. Raise temperature at

<0.02-C/s to 250 + 3C while keeping pore pressure constant

(+0.1 MPa). Hold for 1 + 0.1 hour (3600 + 360 s) to ensure

stability. Begin applying differential load.

Apply axial stress at <0.25 Pa/s to 80 Pa. Hold constant

(±1 Pa) for 168 + 4 hours. Raise temperature at <0.02C/s

to 250 + 3C. Hold both axial stress and temperature

constant at the nominal values of 80 Pa and 250-C for

1246 4 hours or until sample failure occurs.

4.1 Prerequisites

Before performance of technical procedures in Activities B, C, andD in

this EP, a number of prerequisites must be verified. Specific technical

prerequisites are discussed in relevant TPs. Prerequisites applicable to more

than one activity are discussed in the remainder of this section.
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4.4.2 Application Software

Application software'is non-operating system software which supports or

controls data acquisition.

4.4.2.1 Identification

The following is a description of the software to be used in data

acquisition:

-Authors: D. J. Holcomb, SNL, 6232

R. J. Martin, Jr., NER

Title: DATAVG

Version: 1.1

Documentation: Holcomb and Jones, 1983

The SNL PI will complete U.S. Government Standard Form 185 as required by SNL

NNWSI Project DOP 11-1. In addition all application software computer media

(i.e., floppy disks) will be labeled with the identification information

listed above

Instructions for the use of the application software appear in the

document noted above. Any changes to this program and a listing of the

program must be supplied to the SNL PI prior to any QA Level 1 data

acquisition.

4.4.2.2 Equations

The calibration of each gage will provide the equation for conversion of

the electronic output of the gage into a physical unit to be used in data

acquisition and reduction. The only other equations to be used are standard

rock mechanics equations. Engineering stress will be calculated by dividing

the load cell readings by the original cross-sectional area of the sample.

Similarly, engineering strain will be calculated by dividing the displacements

by the original gage (or measurement) length. In addition, standard
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4.1.4.3 Involuntary

Involuntary hold points may result from temporary power outages, failure

of individual pieces of equipment, or temporary unplanned absence of

personnel. In all such cases, the SNL PI should be consulted to determine the

appropriate steps to take before continuation of technical work. Documentation

of involuntary hold points also should be made in the experiment logbook.

4.2 Postrequisites

Following completion of Activity A, the following postrequisites must be

verified:

Informal presentation of results to SL PI.

Write, revise, and finalize all TPs relevant to the remaining

activities.

After technical work in Activities B, C, and D is completed, the

following postrequisites shall be verified:

All necessary information defined in the relevant TPs has been

recorded.

All pertinent observations have been made in the logbook and have

been signed and dated.

Sample identifications on samples are still legible and samples have

been returned to appropriate jars with seals reapplied. (If sample

identifications on samples are not legible following an experiment,

notation to that effect should be made in the logbook).

All instructions in EP have been followed, or that nonconformance

procedures (Section 5.0) have been followed if deviations have-

occurred.

Required post-experiment calibration checks were performed (Section

2.4.3).
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For each experiment, these constraints should result in approximately 1000

data records, or less.

Data should be stored on an IH-XT microcomputer. As data are acquired,

they should be written immediately to the hard disk. In addition, the current

contents of the data file should be copied to floppy diskette(s) at intervals

no longer than every two days (1.7 x 10 s). The diskette(s) should be

labeled, at a minimum, with the EP ID and revision number, and the sample

ID(s). In addition, the diskettes should be stored in a separate location

from the IBH-XT microcomputer.

All data must be identified clearly with the associated parameters (e.g.,

temperature, strain, etc.) by use of headers and/or trailers on rows and/or

columns. Data should be stored on computer media and on hard copy in the

units specified in Section 2.3.5.

4.5 Deviation From and Changes to EP or Associated TPs During Experiments

In situations in which irretrievable loss of data or an unforeseen unsafe

operation will occur if EP-0002 or associated TPs are followed, NER may deviate

from established procedures. Documentation of such an event must be made in

the experiment logbook, and the SNL PI must be notified by phone as soon as

practicable and in writing within five working days. If the EP or TP from

which deviation was made needs revision to reflect necessary changes in future

operations, changes will be made as soon as resolution of the situation has

been accomplished, and must be made before subsequent use of the affected

procedure(s).

Errors discovered in the software or software instructions will be

documented, by NER personnel and provided to the originator of the software

and to the SNL PI for documentation in the DRMS.

Typographical errors discovered at the time of use of the procedures

should be documented in the experiment logbook. If any possibility exists

that the intent of the procedure is ambiguous because of the error, the intent

must be clarified by the SNL PI before the procedure is implemented. If
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b. procurement documents for items and services following acceptance

of item or satisfactory completion of service;

c. documentation of standard materials: before use of materials in

technical activities;

d. data from calibrations and calibration checks: with data from

associated experiments;

e. data from experiments: at conclusion of relevant Activity;

f. logbook: one copy at conclusion of all Activities;

g. sample drying and vacuum-saturation data sheets: one copy for each

sample at conclusion of sample saturation.

h. certification forms to be provided by SNL PI: before work described

in EP-0002 begins, and whenever a change in personnel occurs; also,

once a year from the date of previous certification if necessary.

The SL PI also may request preliminary copies of data at intervals during

ongoing Activities. These requests may be transmitted verbally or in written

form. Data supplied by NER for these informal requests will not be the

records to be formally submitted to the SNL PI for entry into the DRMS. Sets

of data for the DRMS will be those specified in the preceding list.

Any photographs should be provided to SNL in duplicate, following

requirements outlined in Section 2. 7.

7.3 Return of Samples

After completion of each experiment in Activities B, C, and D, each

sample should be returned to the jar bearing the relevant sample ID. Sets 'of

samples should be returned to the SNL PI at the conclusion of all experiments

in a given Activity.
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techniques should be used to calculate least-squares linear fits of axial

stress as a function of axial strain and of transverse strain as a function of

axial strain. The slopes of these fits will provide Young's modulus and

Poisson's ratio, respectively. The range of data to be used in these fits is

specified to be those data relating to stress values from 10 to 50 of the

sample's ultimate stress.

4.4.2.3 Verification

The application software has been verified following the descriptive

method of verification described in Section 5.4.4 of SNL NNWSI Project DOP

11-1. This has been accomplished through the successful use of the program in

several previous studies (e.g., Price, et al., 1985; Price, 1986; Price,

Connolly, and eil, 1987).

In addition, the software will be verified several times throughout this

test series following the second empirical method of verification (Section

5.4.4, DOP 11-1). This will be achieved by the calibration checks with an

aluminum standard using the range of input and acceptance criteria described

in Section 2.4.3.

4.4.3 Data Acquisition and Storage

4.4.3.1 Rate of Data Acquisition

The rate of data acquisition will be governed by the rate of change of

measured parameters. Data should be recorded at least each time one of the

following changes (from the previous data record) occurs:

Time: 1800 s

Axial Strain: 0.1 millistrain

Radial Strain: 0.05 millistrain

Differential Stress: 5 Pa

Temperature: 3C

Pressure: 0.5 MPa
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The following plots (Y/X) also should be included for each sample

- differential stress/axial strain (Activities B, C, and D),

- radial strain/axial strain (Activities B, C, and D),

- axial strain/time (Activities B and C),

- differential stress/time (Activity D),

- differential stress/volumetric strain

(Activities B, C, and D),

- confining pressure/volumetric strain (Activity B),

- axial strain/temperature (Activity B and D).

9.0 PERSONNEL QUALIFICATION AND TRAINING

According to the definitions in SNL DOP 2-6, all NER staff associated

with this work are considered to be supporting staff. As such, the following

qualifications for the work must be documented:

Each person must have an academic background in a technical area that

provides the basic concepts of mathematics, engineering, and the

physical sciences.

Each person must have appropriate technical experience for the tasks

being performed.

Each person must have read the EP, associated TPs, and other general
aspects of the NNWSI Project QA program relevant to the work to be

performed and must document familiarity with the procedures by

completing,signing, and dating the SNL NNWSI Project familiarization

forms. The actual forms will be transmitted to NER personnel under

separate cover.'

All NER staff also must be familarized with the NNWSI QA program before

work begins on QA Level 1 work, and a certification document provided by the

SNL PI must be completed for each individual performing work for this EP.

Collectively, these documents will be permanent QA records in the DRMS data



EP-0002
Rev. A
Page 36

corrections would be significant to subsequent use of the procedure, they must

be made before the procedure is implemented.

5.0 NONCONFORMANCES AND CORRECTIVE ACTIONS

Nonconformance of items and/or processes must be reported to the SNL PI

verbally as soon as possible and in writing within five working days. The SNL

PI is responsible for documenting nonconformances and corrective actions per

the requirements defined in the SNL NNWSI Project QAP 15-1. NER must also

document the nonconformances in the experiment logbook.

6.0 SAFETY

Procedures for safe operation of activities will be included in the TPs

associated with this EP.

7.0 RECORDS CONTROL

7.1 DRMS Data-Set ID

The data-set ID to which this work is related is 51/LO2-4/6/87.

7.2 Records Transmittal

Data and related documentation (e.g., chain-of-custody forms, evidence of

calibration and software verification, logbooks or copies thereof, etc.) must

be transmitted to the SNL PI by NER as hard copy. NER will maintain a copy of

all records listed below for a period of no less than six months following

completion of data gathering activities as defined in Section 2.3. Thermal

and electrostatic (non-xerographic) paper are not acceptable. The following

transmittal frequencies apply to Activities B, C, and D:

a. chain-of-custody forms: one copy. after each new signature for change

of custody, original form to be returned to the SNL PI with samples;
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8.0 DATA REPORTS

One month after the completion of each of Activities B, C, and D, a

letter report must be submitted to the SNL PI. The report should summarize

the experiment results and should include discussion of significant features

of the results. Supporting data, as defined in Section 7.2 may be part of

these letter reports or may be submitted separately from (but no later than)

the letter reports. If submitted separately, appropriate cross-references

should be made.

The letter reports must be numbered and titled as follows:

Activity B: SLTR 87-3001, Results of Compressive Experiments on Welded

Topopah Spring Samples at 10 8 and 2500C.

Activity C: SLTR 87-3002, Results of Compressive Experiments n Welded

Topopah Spring Samples at 10 s

Activity D: SLTR 87-3003, Results of Compressive Creep Experiments on

Welded Topopah Spring Samples at 80 Pa and 2506C.

Each report should contain a table summarizing the following for each

sample:

- differential stress at failure (HPa),

- Young's modulus (GPa),

- Poisson's ratio,

- axial strain at failure (millistrain).

For Activities B and C, Young's modulus and Poisson's ratio should be

calculated using least-squares linear fits to stress and strain data that are

between 10 and 50% of the differential stress at failure and the strains

associated with those stresses. For Activity D, Young's modulus and Poisson's

ratio should be calculated using stresses between 8 and 40 Pa (and associated

strains) for the loading portion of each experiment.
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set listed in Section 7.1 and in SNL NNWSI file 6310 90/1293/TNG/Q1. As such,

the documents should be completed using black indelible ink, and the documents

(including updated forms at 12 month intervals) should be submitted to the SNL

PI as soon as practicable. Technical work on Activities B C, and D should

not begin until these documents are approved by the SNL PI in writing.

The job performance of personnel involved in work for this EP should be

evaluated by the NER lead scientist after each Activity. The evaluation will

determine the need for retraining or replacement.
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4.0 Description of Work

4.1 General

4.1.1 The nature of this work is such that the procedures
described are not unique to gathering ground motion
data from any one UNE Rather, they are general and
therfore applicable to all UNEs conducted. The work
described herein is divided into four distinct
subcategories. These are data acquisition (which
involves mostly field activities at NTS) data
digitizing, data processing, data storage and
retrieval (these are computer intensive activities and
are performed at SNLA). All tasks described in this EP
have been designated at level I by Department 6310.

4.1.2 As stated above, this EP relates to all UNEs for which
ground motion data are collected for the NNWSI
Project. These UNEs are conducted in two primary
testing areas. These are Pahute Mesa and Yucca Flat.
Recording stations have been set up at various
locations in the Yucca Mountain area. Figure 1 shows
the relation of the two primary testing areas and
Yucca Mountain. Figure 2 shows an expanded view of the
Yucca Mountain and the recording station locations.
The stations currently in use at Yucca Mountain are
W25 (surface/downhole pair), W26 (surface only), W28
(surface/downhole pair), W29 (surface/downhole pair)
and W30 (surface/downhole pair). During a typical UNE,
the motions measured at the Yucca Mountain stations
are telemetered to the Fire Station (Fig. 1) where
they are recorded. Upon preliminary field checks, the
data tapes are sent to SNLA for digitizing and
processing.

4.1.3 The generalized configuration of the data acquisition
system and the processing system is shown in Figure 3.
The measurement portion of the diagram represents a
single station which is representative of the five
Yucca Mountain stations. The detailed information on
the setup,calibration and ranging of the system as
well as an inventory list of all equipment is
presented in referenced TPs and will not be repeated
here. The data is recorded in electrical units in the
field and converted in the processing to the CGS unit
system. All digitized data are stored in this system
of units.
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the measurement system (gages, amplifiers, TM boxes,
receivers,tuners and recorders) will be field checked
as outlined in TP-82 (Section II 4 3. 6 and Section
AIII) and in TP-83 through TP-87.Setting the ranges
of ,the canisters for the expected ground motion levels
at the TM box is described in TP-82, Appendix A,
Section A.II, and TP-86 and TP-87. These tasks are
performed by 7125 Personnel. Note that all actions
performed by the 7125 Field Personnel require a set of
data/log sheets (TP-82, Appendix A, Exhibits B-F) to
be filled out, signed and dated. These records are
maintained in the field during the Pre-shot phase and
forwarded to SNLA at the end of field activities.

4.3.1;5 Event Recording -- This subtask involves all steps
necessary to record the ground motion at Yucca
Mountain from theUNE The procedure is outlined in
TP-82 (Section II.4.1 and Appendix A, Section A.IV).
This is performed by 7125 Personnel.

4.3.1.6 Post-shot Activities This involves inspection of
the paper playbacks from each channel of recorded data
to identify any obvious problems, completion of all
field records on the UNE and the transmission of all
field records and analog data tapes to SNLA. In
addition, the information from the field data records
is . entered into the Weapons Test Seismic
Investigations (WTSI) data base which resides on the
SNL Central Computing Facility open Network Operating
System (NOS) computer. This work is performed by both
7125 and 7111 Personnel

4.3.2 Data-Digitizing
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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dichotomy exists because of the volume of material
generated as well as classification problems.

4.5 Data Reports

Individual data reports for specific UNEs are not
written for this project. Data analysis reports, which
include data from a suite of experiments, are written
periodically. The content and timing of these reports
are a function of the Statment of Work agreed upon
between departments 6310 and 7110 for a particular
fiscal year. When these reports are written they will
be published as "SAND reports and follow the review
and approval process outlined in DOP 6-2.

5.0 Technical Procedures

5.1 Procredures for Acquiring, Digitizing, Processing,
Storing and Retrieving Ground Motion Data from
Underground Nuclear Explosions -- 'TP-82 --This TP
covers the overall operation of the data gathering
activity for UNEs. This includes procedures for all
aspects listed in the title as well as calibration
procedures for ground motion 'gages and the list of
equipment used for the operation.

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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Management

Division 7111 has overall responsibility for this
work. The field activities required by the data
acquisition task are performed by Supporting Staff in
Division 7125. The data digitizing task is performed
by Supporting Staff in Division 7522. The data
processing and data storage and retrieval tasks are
performed by Supporting Staff in Division 7111. All
Supporting Staff report to the 7111 Principal
Investigator (PI, J. S. Phillips; Alternate, J. W.
Long) who reports to the 6311 PI.

Tasks

Data Acquisition

The Data Acquisition task consists of five subtasks.
These are described in detail in TP-82 (Section II and
Appendices A and B) andwill only be summarized below.
Equipment used to measure, telemeter and record ground
motion is listed in TP-82 Appendix C.

Event Selection This involves choosing an event
from the NV (Department of Energy, Nevada Operations)
Master Test Schedule", determining which stations to
operate and notifying field personnel of their need to
participate The decisions required for this subtask
are a function of the yield and location of the UNE.
The 7111 PI makes these decisions based on the
judgement that the data acquired will contribute to
the objectives of the NNWSI project.

Determination of Canister Settings -- This involves
empirical' prediction of expected ground motions and
determining the settings for the canisters
accordingly. The settings for the canisters are
determined by an"automated alogrithm described in TP-
82(Section II.4.2 and Appendix A, Section AII) These
settings are reviewed by the 7111 PI, signed and
dated, then forwarded to the 7125 Field Personnel.

Pre-shot Preparation The first requirement of this
subtask. involves notifying the appropriate Fielding
Agency (either Los Alamos National Laboratories or
Lawerence Livermore National Laboratories) of the
intent to participate in the UNE. All components of
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Approximate locations of the testing areas and
Yucca Mountain
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Figure 3. Configuration of Data Acquisition and Processing
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2.2 Planned Experiments

The work covered by this EP is designed to be exploratory, with the
intent of examining results from triaxial and rotary friction tests on
Topopah Spring Tuff samples containing saw cuts The data from experiments
performed with each technique at similar test conditions will be compared.
These comparisons will form the basis for determining the appropriate test
technique(s) to be used in the QA Level 1 experiments.

2.3 Sample Handling

The requirements for identification (ID) and custody of test samples are
described in SNL NNWSI Project Department Operating Procedure (DOP) 8-1.
This DOP will be followed for all samples used in these experiments.

The nominal sample sizes and tolerances will be determined by
Organization 6232 based on what is appropriate for each experiment type. The
tuff samples were obtained from a large block of welded, devitrified Topopah
Spring Member collected from the southeast flank of Busted Butte on the
Nevada Test Site. The rock-physics machines in the Geomechanics Laboratory
will be used for this study.

2.4 Calibrations

Organization 6232 will have the responsibility for determining which
instruments should be calibrated for use during this study. It is important
that the instruments are calibrated over a range of values similar to those
anticipated in the experiments.

2.5 Records Maintenance and Transmittal

Records associated with these studies (including sample preparation,
saturation, and dimensions;-pre- and post-test calibrations; test conditions
and results,etc.) will be kept in accordance with SNL NNWSI Project DOP 11-
2. These records should include a level of detail which will allow the
writing of appropriate technical procedures describing the same preparation
for and execution of the experiment technique(s) developed.

3. 0 Q LEVEL

The work defined here has been assigned a Quality Assurance (QA) Level of
3 and pertains to Task A.9 of WBS 124213.
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5.0. SAFETY

Safety procedures to be followed during these experiments are included in
the Safe. Operating Procedures (SOPs) for each machine in the Geomechanics (SNL

Division 6232) laboratory.

6.0 NONCONFORANCE/CORRECTIVE ACTION
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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1.1 Purpose

The Nevada Nuclear Waste Storage Investigations NNWSI) project'was

established to evaluate the potential for storing radioactive waste in

geologic formations on or adjacent to the Nevada Test Site (NTS). NNWSI

has chosen Yucca Mountain as the potential site and site characterization

studies are underway. Until in situ data collection can be started in

exploratory shaft (ES) studies at Yucca Mountain field scale studies are

being conducted at G-Tunnel, which is located some 40 km away on the

NTS. Welded tuffs, with similar properties and in situ stress states as

tuffs present in Yucca Mountain (Zimmerman and Finley, In Prep), are

located in a portion of G-Tunnel,called the G-Tunnel Underground

Facility (GTUF).

The purpose of prototype thermal stress testing is to develop the

technique and demonstrate the technical feasibility of developing and -

measuring thermal stresses up to 30 MPa on approximately m of a

jointed rock mass, which is included in a heated volume over 36 m so

that an established technique can be available for current model evalua-

tions and future exploratory shaft (ES) studies. Measurements of thermal

stresses (increases over the in situ stresses) of this magnitude are

needed to satisfy performance allocation goals as part of NNWSI Issue

Resolution Strategies (IRS) Site Characterization Plan(SCP), 19871.

Success in this prototype testing will mean that thermal stress

measurements can be scheduled and achieved in the short time period.

available for ES data collections.

1747k/042987 Zimerman
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1.3.4 Measurement Equipment: Sensors and related data acquisition

system used to convert physical changes in the rock to data describing

the changes.

1.3.5 Operational Equipment: Control systems used to regulate

displacement parameters for experiments.

1.3.6 Experiment: Data athering activities conducted to establish

characteristics or values not previously known.

1.3.7 Test: Process of exposing an item of hardware to some defined

parameter change or operational sequence to determine its acceptability

or its operational characteristics.

1.3.8 Analyses: Calculations or other evaluations needed to assess site

characteristics, support design activities, or to support experiment

designs and evaluations.

1.3.9 Technical Procedure: Documents specifying detailing actions in

order to perform certain functions (e.g., operating experiment equipment

as part of experiments or tests).

1.4 Objectives

a. Measure tangential stresses in roof and rib (wall) of

demonstration drift using the flatjack cancellation method.

1747k/042987 Zimmerman
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Appendix A: Personnel Acknowledgement Form

I have read EP-004 and all referenced TPs, QAPs, and DOPs
as checked below, that directly apply to my work for this
project. I understand and will follow the procedures as
described.

TP-82, "Procedures for Acquiring, Digitizing Processing,
Storing and Retrieving Ground Motion Data from
Underground Nuclear Explosions"

TP-83, Verification of PNE Amplifier Gainsand Frequency
Response"

TP-84, "Verification of Tamarac-B Amplifier Gains and
Frequency Response"

TP-85, "Verification of PFTU Amplifier Gains and Frequency
Response

TP-86, "Set-up and Adjustment TM Control Box (PNE Seismic)"

TP-87, "Set-up and Adjustment TM Control Box (PFTU)

TP-88, "Ground Motion Gage Operation Verification"

TP-89, "Procedures for Storing and Retrieving UNE Ground
Motion Data used for the NNWSI Project"

"Qualification and Certification of Project
Personnel

"Reviewing, Approving and Issuing Technical
Information Documents"

"Requirements for Experiment and Equipment-Test
Logbooks"

"Calibration Program" (when issued)

"Nonconformance Reporting and Controls" (when
issued)

"Corrective Action Requirements" (when issued)
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to (a) show compliance with the postclosure design criteria of 10 CFR

60.133, and (b) provide information to support resolution of the

performance issues?

Information Need 1.11.6: Predicted thermal and thermomechanical

response of the host rock, surrounding strata, and ground-water

system.

Issue 4.4: Are the repository construction, operation, closure and

decommissioning technologies adequately established to support resolution

of the performance issue?

Information Need 4.4.7: Design analyses, including those addressing

impacts of surface conditions, rock characteristics, hydrology, and

tectonic activity.

Within the IRS statements in the SCP, there are certain products

that are needed. In the case of IN 1.11.6, one of the desired products

is a definition of the areal power density (APD), a quantity used in the

design of a repository to define the spacing of the heat generating

canisters The APD relates to spacings

surrounding access drifts. Thermal and thermomechanical analyses are

needed to establish the allowable APD. In situ rock mass

thermomechanical properties are needed for these analyses.

The principal products expected from the IRS as applied to IN 4 4 7

are design support studies, sensitivity studies, reference calculations,

1747k/042987 Zimmerman



UNCONTROLLED

SNL N NWSI P ROJ ECTS DEPARTMENT

EXPERIMENT PROCEDURE: PROTOTYPE THERMAL STRESS TESTING
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



EP-0006
Rev (0)
Page 10 of 58

thermal stress measuirements up to 30 Pa. This magnitude was selected

after a review of both analytical efforts dealing with anticipated stress

buildups in a repository environment (St. John In Prep.) and physical

limitations to testing which are expressed as design parameters in

Section 2.4. St. John performed finite element calculations for

ventilated and unventilated drifts of vertical and horizontal emplacement

concepts. The results are summarized as follows:

100 yr 100 yr

Total Stress Total Stress

Emplacement Ventilated Condition Unventilated Condition

Concept Crown Mid-wall Crown Mid-wall

Vertical 11.6 Pa* 5.8 Pa 54.3 Pa -3.8 Pa

(30.0 C)** (30.0C) (108.5 .C) (109.06C)

Horizontal 30.9 Pa -8.8 HPa 36.2 MPa 5.2 Pa

(30.0 C) (30.0C) (58.3C) (58.3C)

increase in compression is assumed as positive

temperatures are those at drift locations at 100 yr

St. John stated that the predicted results may be higher than

encountered in practice due to limitations and assumptions in modeling.

The design value of 30 Pa for the thermal stress testing isabout the

same as the crown (top of drift) induced stresses for the horizontal

emplacement concept. For the vertical concept the value of 30 Pa is

less than the maximum crown value predicted (54.3 Pa), but it is
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In summary, the G-Tunnel prototype testing program will be the

stepping stone to planned in situ thermal stress experiments that will be

conducted at Yucca Mountain, where the following Is will be addressed

(1) IN 1:11.6 Experiments will rovide measurements of in situ

thermomechanical behavior at relatively high stresses with applications

for evaluating the in-situ thermomechanical properties.

(2) I 447 Experiments will provide for in situ evaluations of

repository-design oriented thermomechanical codes at relatively high

stresses.

2.1 Management

Prototype thermal stress testing consists of three major com-

ponents (1) laboratory measurements, (2) analyses, and (3) field

experiments. Some of the laboratory effort is the preparatory work that

is necessary before the field work can be started. Laboratory work

initially focuses on instrumentation selection and preparation and con-

trol system development and shakedown. Later work includes instrument

calibration and equipment preparation The analyses start with scoping

calculations necessary for the design of the experiments and then are

focused on the description of the details of the experiments for the

model evaluation exercise. Field experiments consist of site prepara-

tion, measurement and operational equipment installation, data system

operation and management, and experiment evaluations. Data output from

the laboratory and field experiment components are stored in the SL Data

Records Management System (DRMS) through unique data set identifications.
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1.2 Scope

This prototype testing effort is designed as a development effort

that is to be conducted in the GTUF. This experiment procedure (EP)

describes the activities including the preparation, execution, and

documentation of this development effort. The work being performed under

this effort is conducted under the general heading of prototype testing

because of the developmental nature. Using the definitions listed in

Section 1.3, the work can best be described by the definition of two

experiments, which are data gathering activities that occur in the roof

and side wall of a drift in the GTUF. Throughout this document prototype

testing or testing will refer to the developmental effort and experiments

will refer to the data gathering activities.

1.3 Definitions

1.3.1 Prototype testing: Exploratory shaft preparation work conducted.

under Work Breakdown Structure (WBS) 1.2.6.9.4. Prototype testing

involves the preparation and conduction of experiments, .tests, and field

trials of proposed ES efforts to verify or validate procedures, methods,

equipment, designs, and performance under simulated ES conditions.

1.3.2 Flatjack Cancellation Method: Method defined by Mayer et al.

(1951) for measuring tangential stresses in underground openings using

flatjack pressures to represent in situ stresses.

1.3.3 Flatjack Effective Area: Actual pressurized area of flatjack

bearing on rock surface.

Zimmerman
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b. Generate and measure thermal stress increases up to 30 MPa in

roof and rib using a new thermal stress measurement technique

that incorporates a flatjack as the measurement sensor.

c. Relate thermal stress changes to thermomechanical displacements

and temperature changes in surrounding rock to improve numerical

model prediction capabilities.

2.0 DESCRIPTION OF WORK

The rationale for this prototype effort stems from overall NNWSI

project needs that are reflected in the IRS, which is part of the SCP

(1987). The SCP is a mandatory document required to be submitted to the

Nuclear Regulatory Commission (NRC) for repository license

considerations. An issues hierarchy is used in the SCP to provide a

comprehensive identification of all questions or issues that need to be

addressed. For each issue, information needs (INs) are identified that

represent necessary and sufficient information required for an issue to

be resolved. The IRS provides a strategy to address the INs and resolve

the issues.

The pertinent issues and information needs related to this testing

are:

Issue 1.11: Have the characteristics and configurations of the

repository and repository engineered barriers been adequately established
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and, where necessary, calculations to verify or validate the design

approaches being used. This IN deals with shafts, ramps, and access

drifts. In particular,. drifts are to be subjected to increased

temperatures during and after the expected operational life of a

repository. Goals identified in satisfying this IN indicate the need to

understand the response of the host rock to excavation and thermally

induced loads. Analytical techniques are used in the designs of the

drifts to predict the thermally induced stresses based on the temperature

distributions. The IRS discussion under IN 4.4.7 mentions the need for

field validation of the numerical codes, where the efforts will be to

show their application on partially saturated tuff at the repository

horizon.

A thermal stress testing program was created in response to these

INs. The thermal stress testing program is called for in SCP

Section 4.7.2.7 of the SCP. This developmental effort addresses a

limited scale program. An alternative is to prepare full-scale heated

drifts in the ES, but the SNL plan is to do limited-scale thermal stress

testing in the ES and incorporate the heated room into laterin situ

performance confirmation planning. This strategy will be discussed in

the preparation of a Study Plan (tenative title-In Situ Thermomechanical

Investigations); The Study Plan will provide the full rationale and

justifications for the proposed thermal stress testing at all scales.

There are certain design goals that have been established in this

limited-scale testing in order to satisfy the perceived intents of the

statements in the SCP. The stated purpose of this testing calls for
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direction. St. John (In Prep.) showed that tensile stresses were

predicted for the ribs in the horizontal emplacement concept. While we

cannot measure tensile stresses with the flatack concept, we can measure

the unloading of the rock during the cooling and this additional

information should be helpful to designers who are concerned about the

initial unloading phenomena associated with the horizontal emplacement

concept.

Figure 3a shows a section view through the drift illustrating the

relative locations of the experiments. The slots with the flatjacks are

to be constructed parallel to the longitudinal axis of the drift so that

stresses tangential to the curved surface may be measured. This

orientation will allow measurement of the largest surface stress buildup

and will relate to repository:design considerations. The heat will be

provided by 12 line heaters, located in two planes of six heaters

parallel to each flatjack and displaced 1.2 m from the flatjack. The

heater and flatjack arrangement is shown in Figure 3b. Line heaters

located sufficiently close together and arranged in parallel planes

provide a uniform heat flow in regions between the planes (Zimmerman, et

al., 1986).

The overall strategy is to create a one-dimensional heat flux

between the two planes of heaters and measure the thermal stress buildup

between the planes. The maximum-temperature expected in the rock is

300 C with this arrangement. The one-dimensional heat flux was used in

the Heated Block Experiment and similar temperatures were reached near

the heaters(Zimmerman et al.1986). 'The maximum temperature was
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somewhat higher than the minimum (11.6 Pa) and appears to be'a

reasonable compromise. The design value of 30 Pa differs somewhat from

the mid-wall values and is only comparable to the mid wall case for the

vertical concept and unventilated condition. The measurement of tensile

(negative) stresses is beyond the scope of this testing, but thermo-

mechanical measurements in the wall during a cooldown period can be used

to document the actual behavior. Relative tensile stresses are induced

in the rock as a result of cooldown, but the overall compressive stresses

remain in compression. The results of these measurements will be used to

guide model predictions. St.. John pointed out that the tensile stresses

in the side-walls were somewhat localized and should present no threat to

drift stability that could not be controlled with proper ground support

design. A basic technical concern that needs to be evaluated is

understanding the extent of a correlation between numerical model

predictions and in situ measurements in a jointed rock.

The objective in the development of the thermal stress testing

program is to provide a means to measure high thermal stresses in a short

period of time in a rock mass of sufficient size so that necessary

thermomechanical evaluations can be conducted. The time constraint was

imposed because of anticipated tight schedules in Exploratory Shaft

testing and the desire to get limited scale information as early as

possible. The size selected for each experiment (heated volume 736

) was the maximum that could be comfortably defined using knowledge

extrapolated from other unpublished research efforts in G-Tunnel and that

would incorporate a number of joints in the volume of rock influenced by

the heating process. This prototype tsting is the developmental effort

in preparing for thermal stress measurements in the ES.
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selected because of knowledge that the rock would be stable at these

temperatures (Zimmerman and Finley, In Prep.) and concern about using

hydraulic fluids at temperatures above this value. It is noted that this

temperature is higher than the drift urface temperatures defined by

St. John (In Prep.),but higher temperatures are necessary for limited

scale testing to achieve the desired level of thermal stress. The

maximum temperature sets the limit of the maximum thermal stress that can

be obtained in this testing. Zimmerman and Finley (In Prep.) recommended

average values to describe the welded tuff properties in G-Tunnel. These

are: modulus of deformation (Et), 16,000 MPa; coefficient of thermal

expansion (a), 8x10-6-K-l. An estimate for thermal stress could be

approximated as follows:

Substitution of design values in this equation for a temperature

differentialof 280 C results in a stress increase of 35.8 MPa. The

partial confinement of the rock around the heated area in a drift

provides restraint to a heated region and preliminary calculations using

the above values indicate that drift surface tresse changes on the order

of 30 MPa can be achieved at the design temperature. If E increased

with temperature due to closure of joints, a reasonable assumption

(Zimmerman and Finley, in preparation the predicted thermal stresses

could be higher.

The instrumentation arrangement is shown in tall three views in

Figure 3. Figure 3a shows the major instrumentation for measurements
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A feature in the design of this development effort is that this EP

is prepared before all decisions are made as to the selections of the

final instrumentation and operational equipment that are to be used in

the field a revised version of the EP will be issued when initial

laboratory and modeling evaluations are complete and the field experiment

activities are to be initiated.

Figure 1 shows the organizational responsibilities for this

prototype testing. The work is performed under the direction of the

Principal Investigator. (PI) who has overall responsibility for the

experimental effort. The field experiment effort is the most complex and

involves G-Tunnel personnel support, data processing and field

instrumentation activities. Current SL Division assignments are shown.

Also identified in the figure is a key contract participant. Activities

and responsibilities of key SL and contract personnel are described

within the body of this document. Key SNL personnel are the PI, the

Field Project Leader (FPL) (7125), the Field Coordinator (FC) (6313), and

the Numerical Analysis Project Leader (PL) (6314).

2.2 Experiment Configuration

This new prototype thermal stress measurement concept that is

described in the following paragraphs has evolved from available

techniques and unpublished field testing efforts in the GTUF. The

measurement concept is shown in four diagrams in Figure 2. Figure 2a
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Figure 3c shows the physical details of the instrumentation

arrangement for a single experiment. Twenty two holes, 38 mm in

diameter, are to be diamond drilled into the rock. For each experiment

location, 12 heater holes, 6 distance measuring, and 4 thermocouple. (TC)

holes will be drilled. Depths of the holes are indicated in the other.

diagrams. The holes for the two MPBXs are to be rotary drilled with a

tri-cone bit. These holes, nominally 76 mm in diameter, will be 15 m

long. The short holes ( 10cm) for the 4 monitoring pins (control sensor)

will be drilled with a heavy duty hand-held rock drill.

TCs are shown in the three diagrams. TCs are to be placed in

special TC holes and are to be attached to the flatjack and LGDX

instrumentation. The number of TC holes have been kept to a minimum to

help minimize the discontinuities in the rock mass included in the

thermomechanical evaluations. TCs will also be located at the collar and

at all anchors for the PBXs.

2.3 Experiment Methods

2.3.1 Control Parameters

The control system for this testing consists of: (1) heaters

operating at a fixed wattage and (2) a flatjack pressure regulation

system that is based on displacement measurement control.

Heater wattage is to be manually set to a specified level for each

line heater and that wattage is to be kept constant through the heating
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shows the surface of a drift in an underground setting. The drift

concentrates the in situ stress in the rock mass to produce a surface

stress (a). The flatjack cancellation method (Mayer et al., 1951)

involves a three step process. First, short-metal pins are placed in the

drift surface in planes parallel to a plane in which the normal stress is

to be measured. In this first step, the distances between the pins are

measured. In step 2, the slot is cut in the region between the pins and

the in situ stress causes the rock to converge slightly (Figure 2b). In

step 3, a flatjack is inserted in the slot and pressurized to the extent

that the pins are restored to their original configurations (Figure 2c).

In the flatjack cncellation method, it is assumed that the flatjack

pressure (p) is equal to the surface stress (a) acting normal to the

slot prior to the cutting of the slot. This assumption is supported by

measurements and studies reported by Hoskins (1966).

The concept proposed for the measurement of thermal stresses is

illustrated in Figure 2d. If heat is added to the rock and (1) there is

proper confinement of the slot due to the surrounding rock and (2) the

pressure buildup due to the thermal expansion of fluid in the flatjack is

controlled, the width of the slot could be held nearly constant and the

stresses normal to the slot would increase. The increased pressure

(at) in the flatjack over the reference pressure referred to as the

surface stress (a), is caused by expansion of the heated rock and

resistance by the cooler-surrounding rock mass and is assumed to

represent the thermal stress added to the rock. The process in the
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thermal stress measurements is to maintain the initial distance between

the pins by controlling the flatjack pressure while heat is added.

Flatjack pressure is regulated to ensure that the prescribed pin distance

is maintained during heating.

Figure 3 shows the application of the thermal stress measurement

concept to a repository sized drift. The physical arrangement is modular

in form and can be conducted in any orientation. Two experiments are

defined utilizing the measurement concept. Experiments are defined and

planned for the roof R) and side wall (W) for two reasons. The first

reason is that there is need for a learning experience in this develop-

mental type testing. It is planned that the thermal stress measurements

be conducted at one location and then that an assessment be made before

starting the heating of the second so that necessary changes in

experimental procedures can be accomplished. The second reason deals

with obtaining useful information. The first experiment is to be located

in the roof of the Demonstration Drift, which is the only repository

sized drift in G-Tunnel that is located in welded tuff. The Demonstra-

tionDrift is shapedto represent the horizontal emplacement concept.

The first experiment is to be located inthe roof because of the concern

for buildup of thermal stresses in the roof of a repository. The second

experiment is to be located in the right rib of the same drift, not

necessarily at the same station along the drift as the roof experiment.

Both experiments will have to be located in rock where slots can be

successfully cut.The second experiment is located in the rib so that:

(1 the thermomechanical behavior can be evaluated in a vertical

orientation and (2) cooldown phenomena can be studied in the vertical

1747k042987 Zimmerman



EP-0006
Rev (0)
Page 26 of 58

measure output voltages for sensors so that they can be stored in raw

form in the data acquisition system (DAS). These measurements provide

backups to converted measurements in case algorithms need to be checked

and also provide a vital backup in case the converted data are not

properly calculated and stored within the DAS.

2.4 Operational and Measurement Equipment

2.4.1 Operational Equipment

a. Heaters Two-meter immersion type heaters that can be fitted

within 3.2-cm- diameter stainless steel tubing are to be

fabricated. The heaters are to be rated to at least 1000 W and

operate at 220 V. Heaters are to be designed to operate up to

4000C.

b. Flatjacks - Stainless steel flatjacks are to be specially

fabricated for this testing. The flatjacks are to be

0.8 m x 0.8 m x "t cm. The overall size of the flatjack (0.8 x

0.8 m) is smaller than the size of the slot to allow for surface

irregularities of the rock. It is important that the flatjack

be fully contained within the slot.The dimension t" is the

flatjack thickness and falls in the range-of 0.9 to 1.5"cm. The

final thickness will be established after the slot dimensions

are established. The flatjack will be designed to operate up to

pressures of 40 MPa. Hydraulic fluids must be capable of

operating at temperatures up to 3000C.
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2.4.2 Measuring Equipment

2.4.2.1 Expected Instrumentation Requirements

-The design requirements for the instrumentation are:

a. Maximum Temperature - 400-C for heaters, 300 C for rock outside

O.2 m of the heaters, 200 C for the control sensors and 100C

for the LGDX and MPBX instrumentation.

b. Maximum Pressures - 40 MPa for flatjack and supporting hydraulic

system. As a safety consideration, the pressure control system

must be designed with a "fail safe" pressure release valve to

prevent pressures from exceeding this value.

2.4.2.2 Sensors Required

a. Thermocouples - Type E Chromei-Constantan with Inconel sheaths.

Nominal accuracy is 1.5C.

b. Pressure Pressure transducers are needed to operate up to

50 MP at temperatures up to 300-C. The transducers should have

a resolution of 500 with appropriate temperature

compensation.

c. Displacement Measurement resolution for the MPBXs, linear

portion of LGDXs, and control sensors should be within
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planned in a direction normal to the slot. The pins next to the slot are

to be used for the experiment control, i.e., they are the pins used in

the feedback system to control the flatjack pressure. A long gage

displacement extensometer (LGDX) measurement system is used to monitor

the thermomechanical behavior of the jointed rock over a distance of

2 m. The objective of LGDX measurements is to correlate displacement

measurements across a line located within the jointed rock with

temperature and stress buildups for purposes of numerical model

comparisons. The displacements are taken across a distance smaller than

the distance between the heater planes to avoid the thermal stress

concentrations in the immediate vicinity of the heaters. Figure 3c shows

a plan view of the instrumentation, heaters, and flatjack. The heater

and LGDX arrangement define a volume of rock having dimensions of

2 x 1.2 x 0.8 m for a volume of 1.9 m This volume is large enough to

contain several joints so that the thermal stress buildup can be

evaluated on a jointed-welded tuff.

Two multi-point borehole extensometers (PBXs) are to be located

near the outside planes of the heaters as shown in Figure 3c. These

MPBXs are to measure the thermal expansion parallel to the heaters. The

MPBXs are located on the periphery of the heated area to minimize high

temperatures and possible loss of function of the electronic sensors.

Each MPBX will have a collar located at the surface and grouted anchors

located at distances of 1,2,3, and 14 m. The three anchors nearest the

collar will define the thermal expansion of the heated region and the

furthest anchor will be used as a reference anchor. The heated volume

included in the MPBX arrangement as shown would be 5 x 2.4 x 3 m for a

total volume of 36
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f. Time - Time is normally an internal component of the DAS. It is

a design feature that the heating period extend for a minimum of

90 days.

S. Voltage - Excitation and output voltages should be measurable to

pV to achieve the resolution needed for the DC-LVDTs.

2.4.2.3 Calibration Requirements

Calibration practices shall follow SNL DOP 12-1. Special

requirements are:

a. TCs-TCs are manufactured according to ANSI Standard Code C96.1,

"Limits of Error for Thermocouples." The nominal error can be

reduced with laboratory calibration procedures, which consist of

placing TCs in an oven that contains a precise resistance

temperature device (RTD) capable of measuring to 0.1C. The

measured temperatures, as determined with the ANSI methods, are

compared with the RTD measurements and only those TCs that fall

within a +1C band will be used in further measurements.

b. Pressure Pressure devices must be calibrated in the laboratory

under the expected operating conditions. The hydraulic fluid in

the flatjack may have to operate to temperatures of 300C. The

sensor will be calibrated in the laboratory for temperatures and

pressures within the full design range. The calibration

procedure will consist of comparing the sensor output with
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portion of the thermal stress testing. Wattage is the parameter that

will be monitored for the heater system. The wattage level will be

established after the completion of the scoping calculations.

The flatjack pressure control system requires engineering design

because this system has not been used in other GTUF experiments. The

basic concept of the system requires a feedback loop between the

displacement based control sensor and the flatjack pressure regulation

system. Therefore, there are two parameters involved: displacement and

pressure. Both of these need to be monitored in the DAS. Output from

the external control system used to convert the control sensor

measurements to pressure changes must be monitored as well.

A third control parameter is the passive thermal insulation of the

rock surface. The heat must be kept in the rock around the heaters and

test area in order to attain the desirable thermal stresses. This means

that effective insulation must be placed on the rock. A design specifi-

cation is to have insulation that has a thermal conductivity of

0.05 W/m C or less. This is the value that was used in the heated block

testing (Bellman et al., in preparation). Studies will be made to deter-

mine the best Insulation that can be applied in the underground situation.

2.3.2 Measurement Parameters

The following types of measurements are required:

a. Temperature (C)

b. Pressure (Ma)
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effective area and it must be determined experimentally. It is

useful to know the effective areas of flatjacks so that

measurements from flatjacks fabricated with different designs

can be compared. The flatjack is to be placed in a testing

frame and the effective area determined by comparing known

forces in the testing machine and the measuredflatjack

pressures. Flatjacks can be tested up to 7 Pa in this manner

with equipment readily available at SNL. Experience in testing

flatjacks in G-Tunnel has shown that seating (plastic

deformations) of flatjacks occurs at stresses less than 3MPa.

Thus the full activated area is achieved at this lower stress.

These determinations will be made for various flatjack

thicknesses near the design slot dimension "t.

Standard calibration procedures will apply for:

a. Wattmeter A wattmeter will be calibrated by the SNL

Calibration Laboratory prior to use.

b. Time - The timing device for the DAS will be calibrated in the

SNL Calibration Laboratory.

c. Voltage - The voltage standard used as a reference for the

digital voltmeter (DVM) in the DAS will be calibrated by the SL

Calibration Laboratory. This is the prime voltage reference for

DAS operations and its accuracy is essential. Calibration of

voltage references will follow provisions specified in SNL DOP.

12-1.
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Angle measurements are not needed for the control sensor because the

pins are used as position sensors and movements are eliminated through

flatjack pressure controls. The control sensor design concept is based

on the assumption that the distance between the short pins remain fixed

in space during the heating and that the relative positions of the

surfaces of the slot remain a constant. Control sensor movements are

kept small so that all rotational aspects should have occurred in the

ambient temperature flatjack cancellation phase.

The displacements measured with the MPBXs are parallel to the PBX

boreholes. Each anchor is connected to an individual sensor with rods

and the measurement represents the change in distance between the collar

and the anchor. Thus, relative changes in rock distances over

significant lengths are measured. These measurements provide an

important second dimension to the overall displacement measurement system.

Wattage monitoring is needed for completeness in defining the

control system parameters. Wattage is measured on each of the line

heaters.

Time is needed to provide a common reference for all measurements.

Time is expressed by hour, min, and sec in Julian days (J-days), which

are sequential countings of days starting with the first of each year.

Voltages are measured for two purposes. First, most instrumentation

must be energized in order to operate. G-Tunnel research has shown that

it is vital to monitor excitation voltages for sensors so that any

variations can be factored into measurements. It is also important to
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c. Control Sensor - A control sensor will be designed. It could

consist of a direct current-linear variable displacement

transformer (DC-LVDT), which has been successfully used in

G-Tunnel testing (Zimmerman et al., 1986). This unit can have a

resolution of 0.001 mm with precise and constant voltage

excitation. Other similar instruments will be evaluated before

selection of the final control device. The sensor should have a

displacement range of 4 mm.

d. Pressure Control System - A key component is design of the

pressure control system that translates displacement information

from the control sensor to the pressure control. During

heating, the fluid and rock will expand. The volume of fluid in

the flatjack is to be regulated to maintain the desired position

of the control sensor. This means that a small change in the

control sensor, either extension or compression, must translate

to a corrective change in the flatjack volume of fluid. The

volume control system should be responsive to displacement

changes of 0.03 mm or less. When the volume is changed, the

pressure change increment should be kept in within + 150 kPa per

min to minimize transient effects in the system.

e. Chain-saw - A chain saw with a 1.1 m bar has been used in

G-Tunnel testing and is to be used for cutting the slots. The

saw mounting needs to be modified to allow for cutting of slots

at the roof and side (rib) of the drift. The diamond tips used

with the chain saw will regulate the flatjack dimension t.
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g. Complete installation of the measurement equipment. Personnel

from SAIC will install the MPBX and LGDX systems under direction

from the FPL. SUL personnel will install the TCs.

h. Complete installation of anchor pins for Whittemore measurements

and liter control sensor. Personnel from SAIC will install the

pins and perform the measurements under direction of the FPL.

2.6 Related Analyses and Experiments

2.6.1 Laboratory Activities

This EP shall serve as the principal document describing the scope

of laboratory activities. When laboratory related concerns arise that

are not covered in this document, the PI and appropriate personnel will

meet, resolve the concerns, and document the decisions in the laboratory

logbook: Outputs from laboratory activities are discussed in Section

10.0.

a. Preliminary activities Laboratory related activities directed

towards the final experiment design include:

Definition of displacement measurement devices and evaluate

as necessary

o Develop and evaluate instrumented flatjack pressure control

system for field use
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0.002 mm. The LGDXs should have a measurement range of 8 mm and

should be designed to operate in temperatures,up to 100C.

Note, the LGDX sensors are to be placed further from the

insulation to reduce temperature buildups. The MPBXs should

have a displacement range of 12 mm and a lOOC maximum operating

temperature. The measurement range for the control sensor

should be within mm and the operable temperature range should

be up to 2009C.

For ambient temperature testing, a Whittemore strain gage is

used for measurements used to determine the in situ tangential

stress using the flatjack compensation technique. The strain

gage has a nominal resolution of 0.0025 mm, but, the actual

accuracy is on the order of +0.025 mm because of manual reading

limitations.

d. Angle, In the event that tiltmeters are used on LGDXs, they

should have a nominal resolution of 2 arc seconds. The range

for the tiltmeters should be +1. Tiltmeters should be capable

of operating up to temperatures of lOOC and appropriate

temperature compensation techniques should be applied.

e. Wattage - Power for each of the heaters is monitored and

recorded. The transducer should have a resolution of 5 W and a

range of at least 1200 W. The power transducer can be operated

at ambient temperatures.
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2.6.2 Numerical Analyses

Numerical calculations will follow SNL DOPs 2 4 and 3-3, consistent

with Quality Level III requirements. Problem Definition Memorandums

(PDMs) will be written by the PI to describe the intended analytical

efforts. The PI will obtain an analysis number from the SL NWSI

Project Department records management staff and will be responsible for

transmitting analytical results to the DRMS. The activities related to

preparations and reviews of PDMs and actual analyses supervision will be

handled by the numerical analysis project leader (NPL). Planned

analytical work includes:

a. Scoping Calculations Scoping calculations are needed to

effectively design these experiments. Important considerations

are determinations of the heater power levels and resulting

temperatures required to achieve the design thermal stress of

30 Pa. Calculations are to be used to predict the temperature

distributions and thermal stresses in the rock mass for the two

configurations shown in Figure 3 Scoping calculations will

provide the final design arrangement for the heaters and

instrumentation. These calculations will define heater power

levels and the time parameters requtired to achieve the design

thermal stress.

b. Numerical Model Evaluations The experiment is designed to

assist in thermomechanical model development. Two-dimensional

displacements parallel and perpendicular to the planes of the

heaters, temperature distributions, and thermal stresses become
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outputs from devices that have been approved by the SNL

Calibration Division for such use. Pressure-temperature

relationships as used in the DAS will be corrected to account

for the temperature corrections found in the laboratory

measurements.

c. Displacement Displacement transducers for LGDXs and PBXs will

be calibrated in the laboratory under the expected temperature

environments in a manner similar to the pressure transducers.

The objective will be to determine any temperature corrections

that are needed for measurement equipment used in the DAS so

that correct values are outputted in real time during the

conduction of the experiment. Whittemore strain gages are

operated manually under ambient temperatures and have reference

calibration bars that are used in the measurement process.

d. Angle - The tiltmeter used in the heated block testing and

proposed for use with the LGDXs had a known thermal drift of

0.003-/-C (Zimmerman et al., 1986). Studies are underway to try

to remove dependence on tiltmeter measurements for this reason.

In the event that tiltmeters are needed, they will be subjected

to calibration studies in the laboratory in a manner similar to

the pressure transducer calibrations.

e. FlatJack - The flatjack pressurizes a finite area in a slot that

is somewhatless than the area defined by-the outside dimensions

of the flatjack. The actual pressurized area is called the
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2.5 Field Preparations

The two experiments are to be conducted in the Demonstration Drift

of the GTUF. These activities are conducted with responsibilities

assigned to the Field Project Leader (FPL) and Field Coordinator (FC).

Field preparations for each identified as experiments R (roof) and W

(wall), consist of:

a. Drilling of holes of specified depths, locations, and orienta

tions for instrumentation installation as shown in Figure 4.

Holes are identified by an Alphanumeric sequence starting with

experiment, hole function, and hole number. The 22 diamond

drilled holes shall be EX size, nominal diameter 38 mm. The

depths of the diamond drilled holes are: heater holes- 2 m,

LGDX anchor and TC holes- 0.5 m. The PBX holes, which are

rotary drilled, are to be nominally 76 mm in diameter and 15 m

deep. Locations for the PBX holes will be defined after the

completion of the scoping calculations. Depths of holes should

be to the target depth or not more than 25 m longer. Holes

will be located and oriented by the PI. The holes should be

located within 1.2 cm of the marked locations and pre- and post-

drilling photographs shall be taken. Diamond drilled holes

should be drilled to within +0.50 of-the specified directions

and the two rotary drilled holes shoulD be within +1. Post-

drilling bearings will be measured. REECo personnel shall do

the drilling, in consultation with the FC.
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first'slot. The heater phase can commence when the heater

equipment and pressure control systems have been installed and

thoroughly checked out in theDAS. It is intended that the

heaters and control systems be installed and checked out so that

the heat in experiment R can be turned on in 1987.

c. Instrumentation Readiness The ambient temperature phase

requires that the displacement pins be properly set and the

distances initialized prior to the slot cutting. Starting the

heater phase requires that all sensors be calibrated, installed,

and checked out in the DAS. Instrumentation checkout includes

continuity, signal stability, and when possible field calibra-

tions. DAS checkout includes certification that calibration

files are accurate and that all software is functioning

properly. One of the features of the instrumentation checkout

is to assure that the sensors are properly described within the

software and that the DAS output can be matched against

individual sensor changes. This is in-effect a DAS system check.

d. Pretest Hold Points Pretest hold points are those controls

that are imposed to assure that all requirements are satisfied

before the next step in testing occurs. The following hold

points are defined:

(1) End of Development Period: Determination by the PI that:

(a) the instrumentation selection is complete

(b) the control system development is complete,
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b. Setup and cutting of slots with 1.1-m diamond tipped chain saw.

The slots, identified by experiment R or W as shown in Figure 4,

will be located by the PI and the plane of the slot shall be

parallel to the plane of the heater holes within +3-. Personnel

from SNL will do the cutting with support from REECo, under the

general direction of the FC.

c. Application of specified thermal insulation over test region.

REECo shall do the work using specified materials in

coordination with the FC with acceptance by the PI.

d. Installation of 220 V power at test region. Power up to 12 kW

should be available at each experiment location and total power

variations should be controlled to within +1. REECo shall do

the work with acceptance by the FPL.

e. Complete field geological mappings of the regions within 5 m of

the test areas. Maps should include descriptions of fractures

and inhomogeneities. When possible, drill holes should be used

to check surface based fracture projections. SNL will obtain

the services of a geologist to perform the work. The FC will

coordinate the activities.

f. Complete installation of the operational equipment. This

equipment will be installed under the direction of the FPL. SNL

personnel will perform the tasks.
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experiment (W). The heater phase will be complete when the heat

has been turned off after experiments have been conducted both

in the roof (Experiment R) and rib (Experiment W) of the

Demonstration Drift. Appropriate entries will be placed in the

DAS logbook.

b. Completion of Testing - The prototype testing will be complete

when the heat has been turned off for the second of the two

thermal stress experiments, the heated area has cooled to 30C

or below, and the appropriate instrumentation has been removed

and subjected to post-measurement calibrations. Appropriate

entries will be placed in the DAS logbook.

4.5 Technical Procedures

Formal Technical Procedures (TPs) are not required for QA Level III

work, but some procedures are necessary to ensure satisfactory results.

Safe Operating Procedures (SOPs) as necessary are defined in Section

9.0. The following TPs will be prepared and/or utilized:

a. Measurements with a Whittemore Strain Gate (SAIC)

b. Operation of the DAS (SNL)

c. Operation of heater wattage controls (SNL)

The investigators will use available Technical Procedures developed

in related SNL activities as models for field practices.
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o Subject thermal insulation to confirming laboratory

measurements

The major effort in the preliminary laboratory activities is focused

on development of the pressure control system. The requirements for the

design of control sensors and pressure control system are defined in

Section 2.4.1. The details for the design of the system are being

formulated and there may be several small scale trials before the final

system is defined. A concept involving incorporating displacement

feedback from the DAS is technically feasible, as an alarm system was

developed for the Heated Block Experiment that utilized calculated

feedback from one type of sensor to cause actuation of an automated

telephone alarm. The intent of the laboratory effort is to develop and

demonstrate viability of a pressure control system for later field use.

Included in the demonstration will be validation of any software used.

b. Pre-field activities - Laboratory related activities starting

after the final experiment design are:

o Calibrate flatjacks in full scale pressure measurements as

described in Section 2.4.2.3.

Calibrate TCs, pressure transducers, displacement

transducers, and tiltmeters (as appropriate)
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part of the data sets used for measurement-numerical analysis

comparisons. In this development effort, the goal is to compare

the predictions and measurements in order to check the extent of

agreement. Any differences can be determined and probable

causes assessed. It is expected that experimental procedures

and/or models will be adjusted in future efforts to improve the

results. To facilitate this effort, the thermal stress

experiment in the roof will be conducted and subjected to

preliminary evaluations before the second experiment in the rib

is conducted.

3.0 QA LEVEL

This work has been approved as Quality Assurance QA) level III in

accordance with NNWSI-SOP-02-02, Rev (1).

4.0 OPERATIONS

4.1 Sequence of Activities

Figure 5 shows a block diagram illustrating the intended sequence of

activities. Activities for FY87 and FY88 are shown. The development.

activities are to occur prior to the activity identifying the completion

of the experiment design. This is the time when this EP is to be

formally revised. The ambient temperature and heater phases are

described in Section 4.2.
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and any revisions will be recorded in the DAS logbook. In the DAS,

sensors are uniquely identified in wiring diagrams that correspond to HP

3497 scanner channels. There are two types of channels; scanner channels

and data channels. Software algorithms cause the computer to

automatically map the scanner channel data to the data channels for

storage, processing, and reviewing. Upon initiating a scan, the computer

activates the scanner and raw voltages for all channels are measured and

stored in a raw data file. The computer then converts the raw data to

engineering units and performs appropriate corrections, such as

temperature, etc. The converted data are stored in the converted data

file. After all data are stored, the computer identifies the scan by

time, raw and converted file numbers, and the calibration file used.

This information is printed out on the line printer signifying completion

of a scan. This means that all data and/or file information can be

identified by channel number and time.

5.1.4 Basic Equations

The basic equations used in the data processing are summarized in

Table 1.

5.1.5 Software Validation

It is expected that software will need to be prepared for the

pressure control system used in the heating phase. Software for this

will be validated in laboratory preparation efforts.
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4.2 Operational Stages

The field portion of thermal stress testing is to be conducted in

two hases, ambient temperature and heater. The ambient temperature

phase consists of the measurements of the in situ tangential stress using

the flatjack cancellation method (Figure 1). The objective of this phase

is to measure the reference pressure prior to the addition of thermal

stresses. After the in situ stress is determined at both the roof and

wall locations, the same pins that were used in the measurements will be

fitted with the control sensors so that the heater phase can be

initiated.

The heater phase consists of adding heat to the rock and monitoring

the stress, temperature, and displacement changes during the heating and

cooldown periods at the two locations. During the heater phase,

personnel will periodically monitor the DAS output to ensure that all

control functions are operating properly and that measurement systems are

operating as expected.

4.3 Prerequisites

a. Overall - The day to day operations associated with the

measurement activities in this EP will be documented in logbooks

(See Section 8.1). Various readiness activities discussed in

this section will be documented in the logbooks.

b. Equipment Readiness - The ambient temperature phase can be

started when the chain saw is in position and ready to cut the
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Software validation in the GTUF is accomplished in stages. First,

there are checks on accuracies of sensor lead connections by comparing

changes in individual sensors with changes in voltage in the DVM/

Scanner. This can be done manually. Next, the individual sensors are

actuated under controlled conditions and the signal is processed through

the DAS to provide output that can be checked. This is a field

calibration and can be done for TCs, pressure transducers, LVDT type

displacement sensors, tiltmeters, wattmeters, and voltage. Results are

entered into the field preparation logbook. Verification that the output

is as expected completes the software validation process.

5.1.6. Data Collection Rate

Data are normally collected in 1-hr intervals for the heating phase.

The system can be operated up to 2 min intervals if necessary, but it is

expected that the changes will be slow and that the 1-hr frequency will

provide an adequate record of the changes.

5.2 Data Storage

5.2.1 Manual Data Storage

Data obtained in the ambient temperature testing phase will be

manually recorded. This is necessary because of the slot cutting

operation. Data consist of pin displacement and flatjack pressure

records. These will be recorded on special forms and completed copies

will be distributed by the PI to the Data Records Management System
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(c) the thermal insulation testing is complete

(d) the scoping calculations are complete

(e) the revision of this E is complete

(2) End of Field Preparation Period: Determination by the PI

that:

(a) calibrations are complete

(b) ambient temperature equipment and instrumentation

readiness is complete

(c) heater phase equipment and instrumentation readiness is

complete

(d) DAS is installed and operating properly

(3) LANL Readiness Approval for Ambient Temperature Phase:

Required before beginning of ambient temperature measurement

phase for experiment R. Approval documentation will be

entered in the DAS logbook.

(4) LANL Readiness Approval for Heater Phase: Required before

beginning of heater measurement phase for experiment R.

Approval documentation will be entered in the DAS logbook.

4.4 Postrequisites

a. Completion of Phases The ambient temperature phase will be

complete when the surface stress has been measured in the second
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could be shown to have the appropriate technical experience necessary for

the tasks planned.

7.0 NONCONFORMANCE ACTIONS

Nonconformance of Quality Level III items or processes will be

documented per the requirements of SNL NWSI QAP 15-1.

8.0 DOCUMENTATION

8.1 Logbooks

Three logbooks will be used to document the day by day activities in

this testing. Sequential books in each of the categories need to be

identified. The three logbooks are:

a. Laboratory Logbook - Logbook used to document laboratory testing

activities and significant results. Records of calibrations

activities will be identified.

b. Field Preparation Logbook - Logbook used to describe field

preparations for each experiment and those activities leading to-

first system checkout listed in Figure 5.

c. DAS Logbook - Logbook used in the field data acquisition

activities. The book is to be started at the end of the first

system checkout listed in Figure 5 for each experiment and
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4.6 Interactive Procedures

Interactive procedures are used when it is evident that additional

experiments or efforts are necessary to reach the desired objectives.

This is a development effort and such occurrences may arise. If so,

criteria for interactive procedures discussed in SNL DOP 11-1 will be

followed.

4.7 Changes in Experimental Procedures

This experimental procedure is prepared in accordance with SNL DOP

11-1. The initial issue is Revision (0). The approval sheet identifies

the persons who review and approve Revision (0). Upon changing this

document, the PI will draft the necessary changes and go through the same

approval process. A revised document will be issued and distributed to

those involved. Note a revision is planned after the development period

shown in Figure 5.

There may be occasions where there may be irretrievable loss of data

if this EP is followed. SNL DOP 11-1 will be followed in this case.

5.0 DATA ACQUISITION SYSTEM

5.1 Data Acquisition System Description

5.1.1 Block Diagram

Figure 6 is a block diagram showing the major components of the DAS.
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SNL Safe Operating Procedures (SOP) exist for cutting of slots. The

existing 1.1-m saw needs to be modified slightly for this testing. The

SOP'will be modified and approved according to SL policies.

The pressure control system involves pressures up to 40 MPa and

temperatures up to 300-C and is to be operated with pressure control

system. There is potential for excessive pressure buildup, flatjack

failure, and spontaneous combustion of the hydraulic fluid due to the

increased temperatures and pressures. The flatjack will be shielded to

prevent accidental spraying of high temperature hydraulic fluid on

personnel or equipment. The high temperature pressure system will be

defined and the operation will be reviewed and approved by SNL's Safety

Department. A SOP will be prepared if required.

SOPs will stand alone or become appendices of appropriate TPs as they

are made available and used.

10.0 REPORTS

Output from these testing activities will be reported in a number of

forms. These include:

a. SNL Technical Letter Reports (SLTR) - Results from the following

activities will be prepared in SLTRs:

Pressure control system development

Ambient Temperature measurements for Experiments R and W
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5.1.2 Hardware

Equipment for the DAS exists as a result of earlier SNL testing

efforts (Zimmerman, et al., 1986). Selected hardware will be identified,

for record keeping purposes, assembled, and utilized in the DAS. Once

selected, the equipment will be described in the DAS logbook. The

following types of equipment are available for use in the DAS:

a. Hewlett Packard (HP) 9845 active controller digital computer

with graphics cathode-ray tube, a printer-plotter, dual tape

cartridges, and clock.

b. Hewlett Packard 3498 Input/Output Expander

c. Hewlett Packard 7912 Hard Disk Storage (one for raw and one for

converted data)

d. Hewlett Packard 9885 Floppy Disk (for calibration file)

e. Hewlett Packard 3497 DVM-Scanner

5.1.3 Software

Software will be written in the BASIC language. Software will be

prepared under the guidance of the FPL. The software used in DAS

activities in G-Tunnel will be identified when entered into the computer
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11.0 REFERENCES

11.1 Program References

a. DOP- 2-4, "Analysis Control and Verification"

b. DOP- 3-3, "Analysis and Calculation Control"

c. DOP-5-2, "Technical Procedure Requirements for Data Acquisition

Activities".

d. DOP-l1-1, "Experiment and Equipment-Test Procedure Requirements"

e. DOP-11-2, "Requirements for Experiment and Equipment-Test

Logbooks"

f. DOP-11-3, "Data Records Management System Interaction

Requirements"

DOP-12-1, "Calibration Program"

h. QAP-15-1, "Nonconformance Reporting and Controls"
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Table 1

Typical Software Conversion Equations
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Zimmerman, R. M. and Finley, R. E., In Preparation, Summary of

Geomechanical Measurements Taken in and Around the G-Tunnel

Underground Facility, TS, SAND86-1015, Sandia National

Laboratories, Albuquerque, NM.

Department of Energy, Draft January 15, 1987, "Site Characterization

Plan: Yucca Mountain Site, Nevada Research and Development Area,

Nevada," Office of Civilian Radioactive Waste Management, Washington,

DC.
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(DRMS) in accordance with SNL DOP 11-3. Occurrences of manual

measurement activities will be recorded in the DAS logbook.

5.2.2. DAS Recorded Data Storage

Data for the heated phase of the testing will be recorded in the

DAS. Data from active channels and monitoring channels are stored on the

HP 7912 hard disks in raw and converted form at the GTUF. Periodically

(no greater than two week intervals) these data, calibration records, and

computing software are transferred to tape cassettes and the cassettes

are hand delivered to Albuquerque for transfer to a master HP 7912 hard

disk located at SL. Data analyses are performed in Albuquerque from

this master data set. Data are processed under the supervision of the

FPL or the PI. Data from this master set are transferred by the PI to

the DRMS in accordance with SNL DOP 11-3.

5.2.3 Data Identification

Data obtained manually and recorded on the DAS will be identified by

type of measurement, sensor identification, and time for DRMS storage. A

data history showing converted data in specified units will be provided

for each sensor. Appropriate comments and calibration records will be

provided as well.

6.0 PERSONNEL QUALIFICATIONS

Quality Level III work does not require formal certification of

project personnel; nevertheless, the personnel involved in this testing
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should continue through the completion of field measurements.

All activities pertaining to manual or computed based

measurements should be described.

Requirements for logbook entries are described in DOP 11-2. The PI

has the responsibility to assure that the laboratory and field project

leaders and the field coordinator have copies of the DOP and that

appropriate logbooks are being used. On approximately one month

intervals, the FC will make copies of the current logbooks and transmitt

them to the PI for delivery to the DRMS. When logbooks are completed,

they will be transmitted to the PI for disposition within the DRMS.

8.2 SL Data Records Management System

Manual and DAS data will be identified by a unique DRMS number. The

number is F13.A-TBD. The TDB will become the date that Rev (0) of this

EP is signed by the SL Department Manager. From then on, all data will

be referenced to that number. The data will be transmitted to the DRMS

in a manner acceptable to the DRMS. Manually obtained data will be

transmitted by hard copy and data stored in the DAS will be transmitted

in a form acceptable for permanent storage.

9.0 SAFETY

There are two potential hazards associated with this testing outside

of normal underground operations. The first is the use of the diamond.

tipped chain sawin cutting the slots and the second is the hydraulic

pressure system operating at a high temperature.
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Heater phase monitoring results for Experiments R and W.

b. Monthly Reports SAIC will provide monthly reports to the PI

for activities relating to this testing. eports will include

documentation of activities and provide results of any

measurements. Copies of monthly reports will be transmitted to

the DRMS by the PI.

C. SNL Internal Memoranda - Formal communications between the PI

and project leaders will become part of the records and copies

will be filed with the DRMS.

d. SAND report. It is planned that the results and final

interpretations of this work will be published in a SAND report.

e. Technical procedures - One of the major outputs of this

prototype testing effort will be the establishment of Technical

Procedures that can be used in later ES testing. Technical

Procedures will be prepared for the activities, related to the

control and measurement parameters defined in Section 2.3.

f. Other - It is expected that there will be a number of papers

submitted to technical and professional proceedings and journals

covering various aspects of this work. These will be submitted

as appropriate.
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1.2 Scope

This S NNWSI Project Experiment Procedure'(EP) describes work to be

performed by personnel at the Department of Geology/Institute of Meteoritics

(IM) of the University of New Mexico (UNM) under SNL Contract 01-9156. This

EP supersedes the Letter of Criteria from Nimick to Keil dated 2/21/86. The

EP describes requirements for:

- sample handling, identification, and control;

- pre-analysis activities such as equipment calibration and sample

preparations;

- analysis activities, including data acquisition;

- post-analysis activities such as calibration checks, data reduction

sample storage and shipment, and reporting requirements;

documentation requirements at all stages.

It is intended that this EP and referenced SNL NNWSI Project Technical

Procedures (TPs) embody the applicable portions of the SNL NNWSI Quality

Assurance Program Plan and its associated procedures. Therefore, this EP and

the TPs referenced herein form the quality assurance plan that the-contractor

(UNM, Dept. of Geology/IM) should follow.

1.3 Objective

The objective of the work described in this EP is to obtain mineralogic,

petrologic, and chemical data on samples of tuff from Yucca Mountain to allow

refined interpretation and correlation of existing mechanical property data

and similar data gathered in the future. Data to be collected under the EP

are mineralogic abundances, and distributions textural information, including
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The SNL Principal Investigator for this work is Francis B. Nimick

(SNL Division 6313), who is responsible for providing technical and quality

assurance requirements for the work, for ensuring that these requirements are

met and that relevant documentation is completed, and for submitting the

documentation to the SNL Data Records Management System (DRMS). At the IM,

the Director will be responsible for overseeing all work at the I and will

serve as QA coordinator for the work. The project research scientist at the

IM will be responsible for overseeing or performing all data acquisition

activities and for ensuring that all requirements specified by SNL are met.

Personnel to be involved in bulk chemical analyses, production of thin

sections, photographing of thin sections, and crushing of samples into powder

also will be familiarized and certified per requirements in Section 9.0.

This work is to be performed under SNL Contract 01-9156. The pertinent

DRMS Data-Set-ID is 51/LO4-2/21/86.

2.2 Experiment Configurations

Samples for this work originally will be in the form of post-test

(broken), mechanical test samples which will be made into thin sections and

powder for analysis (see Section 2.5.1 for a list of samples). All analyses

of these samples will be performed using accepted techniques and equipment.

For work involving equipment (e.g., X-ray diffraction, bulk chemistry),

descriptions of equipment are provided in relevant TPs. A list of TPs

applicable to the work for this EP is provided in Section 2.4.

2.3 Experiment Methods

All samples that have been provided to the IM have been broken in

compressive mechanical tests. The characterization of these samples for this

EP should be performed in the sequence given in the following paragraphs.

Where appropriate, cross-references to relevant TPs are provided.

The first step is a hand-sample (mesoscopic) description of each sample.

Each sample should be described as received, with attention paid to

identifiable mesoscopic features. Fractures induced during mechanical testing

need not be described unless they are obviously related to a preexisting

inhomogeneity. Estimation of modal proportions should be made following

procedures outlined in TP-59.
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Table 1

Equipment to be Used in Work for EP-0007
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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in which such software is used. The details of calibration checks are given

in the following subsections. For standards used in calibration hecks,

documentation as to source, sample history, sample purity, and relevant known

properties (e.g., mineralogy and associated x-ray pattern bulk chemistry,

etc.) must be provided to the SNL PI and approved in writing before'software

verification or data acquisition begins.

2.4.2.1 X-ray Diffraction (XRD)

Calibration checks of the entire system used in X-ray diffraction must be

made at the beginning and end of each separate data collection session A

calibration check consists of performing an X-ray diffraction analysis of a

material of known properties and comparing the measured results with known

values. For this work, the reference material is a pressed disk of silicon

powder, calibrated against sample of unconsolidated silicon powder (BS SRM-

640. Details of the calibration checks using the disk are provided-in TP-62,

including definitions of in- and out-of-specification runs and procedures to

be followed in the latter case.

Before any routine data gathering begins, the unconsolidated silicon

powder (NBS SRM-640) should be subjected to five consecutive XRD analyses

(removing and reloading powder in sample holder between analyses) to obtain an

estimate of the precision of the peak locations-and relative intensities

Accuracy of peak locations also should be checked against Joint Committee on

Powder Diffraction Standards (JCPDS) Card 27.1402.

After the unconsolidated silicon powder has been analyzed, the pressed

disk of silicon powder should be analyzed byXRD five times. These analyses

will provide an estimate of the precision of data determined on the disk. In

addition, comparison of the resulting XRD data with those obtained on the

unconsolidated powder and on JCPDS Card 27.1402 will allowdetermination of

the accuracy of data for the disk. Documentation of the data for the 10 XR

analyses must be maintained in the experiment logbook. In addition, the

documentation together with a brief discussion of precision and accuracy;

must be transmitted in a letter to the SNL PI. Verbal acceptance by the SNL

PI of such documentation must be obtained before routine data gathering begins.
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abundances of lithic fragments, lithophysae and phenocrysts, types and

percentages of matrix and characterization of rock fabric(s); and whole-rock

chemical analyses.

1.4 Applicable Study Plan

The studyplan to which this EP relates is 8.3.1.15.1.3, entitled

"Laboratory Mechanical Properties of Intact Rock." This study plan is

presently scheduled to be completed in September of 1987 and submitted to the

Department of Energy for submittal to the Nuclear Regulatory Commission with

the Site Characterization Plan. Work described in this EP is considered to be

a part of ongoing work in interpretation of mechanical properties of tuff and

may be initiated before approval of the Study Plan.

The work covered by this EP is intended to provide information on

mineralogic, petrologic, and chemical characteristics of tuff samples. The

information will be combined with porosity, grain density, and bulk density

data to determine an optimal set of characteristics with which mechanical

properties can be correlated. The ultimate goal is to enable estimation of

mechanical properties from characteristics that can be measured on small,

irregularly shaped samples or that can be measured more quickly and less

expensively than the mechanical properties could be measured.

Correlation of mechanical properties with physical characteristics will

be performed at Sandia National Laboratories (SNL), and so is not covered by

this EP. No statistical analyses were performed to determine the required

numbers of analyses or to aid in defining types of analyses.

2.0 DESCRIPTION OF WORK

2.1 Managements

All work performed for this EP will be done on samples provided to the IM

by SNL. Hand-sample and thin-section descriptions will be made, X-ray

diffraction analyses will be run, and bulk chemical compositions will be

measured.
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obtained by a chemical titration, and the results are used to correct the LOI

data to obtain the true content of volatiles. The accuracy of both of these

measurements is checked using standard RG-1 [Mount Royal Gabbro; standard of

the Canadian Certified Reference Materials Project (an equivalent NBS material

is not available)].

Before routine data-gathering begins, standard RG-1 should be used to

perform a titration in each of the burets that will be used in work for this

EP. (The burets should be marked so that their identities are separable).
2+

Successful replication of the Fe amount (within +3% of the accepted value)

is required before a buret is used for routine data-gathering, and

documentation of the successful replications should be maintained in the log-

book and also should be made in a letter to the SNL PI. Verbal acceptance by

the SNL PI of such documentation must be obtained before routine data

gathering begins.

The purity and grade of all chemicals used in the titration are stated in

TP-61, and supporting documentation must be maintained by the IH.

An additional check of the quality of chemical analyses obtained using

XRF, LOI, and the titration for amount of Fe is the analytic total for

each sample. The total must be within the bracket of 99.0% to 100.5% to be

acceptable. If the total is not within these limits, then a sequence of

additional analyses may be necessary. First, the SiO content will be

determined using a classical gravimetric method (described in TP-61), and the

analytic total will be recalculated using the gravimetric SiO content with

the other XRF, LOI, and titration data. If the analytic total still is

outside the required bracket, atomic absorption (AA) analysis will be used

(Section 2.4.2.2.2). Elements that are present in the sample in amounts that

deviate most from amounts in calibration samples will be the first to be

analyzed by AA. After each such element is analyzed by AA, the result will be

used in recalculating the analytic total for the sample. The process will

continue until the analytic total is within the required bracket. If the

bracket is not satisfied after all elements have been analyzed by AA, the SNL

PI will be consulted to reach a resolution of the problem.
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After the mesoscopic description of a sample is complete, the sample will

be examined by the project research scientist in conjunction with the SNL PI

or the designee thereof to determine whether material suitable for

representative bulk property measurements is available. If so, the material

will be taken by the SL PI and bulk density measurements will be made; these

measurements will be governed by EP-0010 ("Bulk Property Measurements on

Post-Test Mechanical Samples"). Any material taken by the SL P will be

returned to the IH after bulk density measurements have been completed. All

sample movements must conform to the requirements of sample identification and

custody (Section 2.5.1).

The next step to be performed by the I is a description of thin sections

prepared from each sample. Selection of material suitable for thin sections

will occur after the SL PI removes material for bulk density measurements or

after it is determined that no material is suitable for such measurements.

Two thin sections should be made for each sample following the procedures

presented in TP-60, and descriptions should be performed following the

procedures given in TP-59. For point counting, a grid spacing of 1-mm-by-l-m

should be used unless otherwise specified (in writing) by the SL PI. The SNL

PI should be consulted before point counts are made on thin sections

containing individual components with a maximum dimension greater than

approximately 1 mm.

After powdering the remaining material from each original sample

following the procedures in TP-59, perform an X-ray diffraction analysis of

each sample (TP-62 and TP-102). The X-ray analysis should be supplemented

with a bulk chemical analysis of the major oxide composition (TP-61) of each

sample. Results of the sample descriptions, X-ray and bulk chemical analyses

should be used to produce an estimate of proportions of mineral phases

present, reported as either weight or volume percentages or constituent phases.

2.4 Measuring and Operating Equipment

Table 1 lists the equipment to be used for the work covered by this EP.

The table also provides an identifier for each piece of equipment (either a

serial number, if available, or an identifier assigned by UNH or by the IM (if
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The standard(s) to be used in the calibration checks will be identified

by the IM in conjunction with the SNL PI. Documentation of each standard must

include the information listed in Section 2.4.2 and must-be provided tthe

SNL PI and accepted verbally before routine data-gathering by AA is performed.

2.4.3 Identification, Handling Shipping, and Storage.

For items, materials, and samples at UNM, it is the responsibility of the

project research scientist to ensure that the requirements of this section are

met. For items, materials, and samples at SNL, it is-the responsibility of

the SNL PI, or designee thereof, to ensure that the requirements of this

section are met.

2 4 31 Identification

Documentation of work in support of this EP (including shipping,

receiving and handling, as well as data gathering activities) will utilize

item identifications consistent with Table 1 of this EP. UNM will provide the

SNL PI (before work begins) all equipment identifications from Table 1 that

have not been defined as of Revision 0 of this EP.

2.4.3.2 Handling and Shipping

2.4.3.2.1 Handling

It has been determined that no special protective environments are

necessary during shipping and handling of the items, materials and samples

defined in this EP.

2.4.3.2.2 Shipping

Items, materials, and samples will be shipped so that the characteristics

or functions of the items, materials, and samples, as well as-their

identification are not compromised.

2.4.3.3 Inspection

Inspections (also referred to as receiving inspections) will be performed

each time items, materials, or samples are received. The SNL PI should be
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assigned by the I the identifier must remain attached to the equipment for

the duration of the work)]. The identifier must be referenced on all data

sheets and log books provided to the SL PI per the requirements for

documentation (Section 7.2).

The TPs to be used in connection with this EP are listed in Table 2.

These TPs address the type, range, and accuracy of each piece of

data-measuring equipment. The TPs also specify the calibration procedures, if

necessary, for individual pieces of equipment.

2.4.1 Calibration of Equipment

Any equipment that is to be used primarily for quantitative or

semi-quantitative data acquisition must be calibrated before use. Procedures

for calibration are provided in relevant TPs. Appropriate documentation of

the calibrations should be transmitted to the SL PI for transmittal to the

SNL DRMS before subsequent measurements begin. The documentation requirements

for calibrations are as follows:

Copies of (1) the calibration records for the instruments of the

calibration facility; and (2) documentation of the standards used for

calibration certifying that traceability to national standards exists.

A calibration report, containing the following:

- type and dentification of device being calibrated,

- identity of the standards used (if any),

- a statement of traceability to nationally recognized standards,

- a table or plot of the indicated versus the actual value,

- a statement certifying that the device is accurate within a

specified tolerance over a specified range,
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These identifications will be used throughout the period of work, and

either will be physically attached to the sample(s), or the sample(s) will be

in container(s)marked with the identification(s), or both. Sample custody

will be documented using Chain-of-Custody forms (Appendix A) with one form for

each sample.

Rock samples have been provided to the I either in plastic bags or in

plastic or glass jars. In most cases, the samples are still enclosed in the

polyolefin jackets in which mechanical tests were conducted. Sample

identification is marked on the bag or jar in which the sample is located, and

in some cases also is marked on the sample.

Samples or subsamples (see Section 2.6 for description of expected

subsamples) must be kept in appropriately labeled containers at all times

other than:

- when being described,

- when being subdivided or otherwise being prepared for analysis,

when being analyzed,

or when being described after analysis.

For subsamples that are powders, the containers must be sealed in a way

that the container cannot be opened without breaking the seal The seal will

include, at least, the following information:

- "SNL NNWSI sample"

- sample identification

Seals will be attached to the container at the time that the sample is

placed in the container. Each time that a sample is removed from its

container and then replaced, a new seal will be attached to the container with

the appropriate information as described above. Each time that a seal is

broken or replaced, notation will be made on the relevant Chain-of-Custody

form. Provisions will be made that seals remain intact (if not intentionally

broken) for as long as the sample is the responsibility of UNM/IM.
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- the identity of the person performing the calibrations, and

- the dated signature of the same person or their supervisor.

A sticker attached to the instrument (or directly referenced thereto

if physical attachment would interfere with use of the instrument)

bearing the following information:

- the identification of the instrument, consistent with the permanent

identification marking on the instrument,

- the date of the most recent calibration,

- the due date of the next calibration,

- the initials of the person that performed the calibrations, and

- the identity of the organization or company that performed the

calibration.

Two types of equipment must be calibrated periodically for this work:

thermocouples used for determination of furnace temperatures and balances.

The calibration interval for both is here defined to.be 12 months (6 months

for thermocouples if output uses LED readout). Calibration should be

performed by an organization that has a QA Plan approved by SNL Department

6310 and the documentation requirements listed previously must be satisfied.

Any procurement by the IH for calibration services must conform to the

requirements of Section 4.1.2 of EP-0007.

2.4.2 Calibration Checks

Calibration checks of entire measurement systems must be made to ensure

that the systems are working properly. These checks also will be used to

satisfy verification requirements on data acquisition software in situations
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Preparation of thin sections should follow procedures provided in TP-60.

Grinding of material for XRD and XRF analyses should follow procedures given

in TP-59.

Assignment of sample IDs to subsamples will be the joint responsibility

of the project research scientist and the SNL PI. The format of these IDs

will be in conformance with the format for subsample IDs described in SNL

NNWSI Project DOP 8-1 and in TP-59.

If a complete sample ID cannot be physically attached to a sample (i.e.,

in the limited space available for scribing on a thin section), the project

research scientist assign "short form" identifications to such samples.

These sort form" IDs must be unique, and must be traceable to the complete

sample ID. Specifically, cross-reference between the two IDs must be noted on

the appropriate Chain-of-Custody form.

2.7 Use of Logbooks

An experiment logbook must be maintained to document work for this EP.

The logbook may be in the form of unbound data sheets, a bound notebook, or

both. Whichever type is selected, pages must be numbered sequentially for

each form separately. If both types are used together, adequate cross

reference must be provided.

Entries to be made in the logbook include, but are not limited to the

following:

Before start of activities, and whenever changes are required:

a. Name, identifier, and revision of EP and TPs.

b. Activity location(s) [company name, address, building(s),
rooms) or specific field location(s)

c. List of items to be used [including traceability information such

as manufacturer name and lot number, make, model, serial number,

(or other unique identifier) of items traceable to calibration

records and to other records generated in support of the EP).
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During routine data gathering, calibration checks will be made using the

silicon disk. As long as each analysis of the disk satisfies the

specifications outlined in TP-62 (peak locations within + 1 of those on the

JCPDS Card 27.1402), no additional analyses of the unconsolidated silicon

powder are required. If the specification on peak locations is not met, the

unconsolidated powder should be analyzed again to ascertain whether the

failure to meet specifications is attributable to the disk or to the XRD

equipment.

During the routine gathering of XRD data on rock samples, five replicate

analyses (removing and reloading powder in sample holder between analyses)

should be made on one sample of each mineralogic type (devitrified, vitric,

zeolitized). The data from these replicate analyses will allow an estimate of

the precision of XRD data for the rock samples.

2.4.2.2 Bulk Chemical Analysis

2.4.2.2.1 X-ray Fluorescence (XRF) -

The set of internally stored calibration curves for the elements of

interest (described in TP-61) should be checked with each group of four

samples by performing an analysis of one of two NBS standards [either NBS

SRM-278 (obsidian) or NBS SRM-688 (basalt)] and an analysis of basalt standard

BCR-1. Comparison of the analysis of standard BCR-1 with earlier analyses

will provide a correction factor to be applied to each calibration curve in

data reduction for the group of four samples plus the NBS standard. The

analysis of the NBS standard then should be checked against the composition

provided by NBS for the standard. The analysis for each constituent of the

NBS standard should agree within +3% of the accepted value for each

constituent that comprises more than 12 of the sample. For constituents that

comprise between .1% and 1.0% of the samples, the values should agree within

±5%. For constituents that comprise less than 0.1% of the sample, the values

should agree within 30%.

Two additional measurements are made that contribute to the bulk chemical

analysis. Loss on ignition (LOI) determines the total volatile (assumed to be

HO) content of a sample, including weight changes causedby oxidation of

iro n in the sample. The relative proportions of Fe and Fe are
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d. Observations of conditions (environment, power, etc.) that might

affect experiment results.

e. Data or reference to any data recorded elsewhere, including type

of observation (if not stated in procedures defined in (a) above).

f. Deviation(s) from EP and/or TPs.

g. Notation of unusual occurrences or unexpected results.

h. Nonconformances and corrective action efforts (successful and

unsuccessful) keyed to the unusual occurrence or nonconformance.

i. Dates and reasons for significant experiment downtime or delays

(covering gaps as appropriate).

j. Name(s) of person(s) performing experiment and making entry

(printed and signed, including date and time).

All entries in the logbook must be made using black, indelible ink.

Corrections may be made by providing the following documentation in the

logbook:

Drawing of a single line through the incorrect entry (without completely

obliterating the incorrect entry).

Insertion of the correction above or adjacent to the incorrect entry.

Initials of the person making the correction

Date of correction.

2.8 Related Analyses

No analyses related to design of this work have been performed, and no

future analyses related to design of the work are planned.
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If gravimetric determination of Sio in a tuff sample is necessary, one

of the two NBS standards (SRM-278 or SRM-688) should be used as a check on the

accuracy of the method. The SiO2 content of the NBS standard should be

within +3% of the accepted value before the first measurement on a tuff sample

is made.

2.4.2.2.2 Atomic Absorption (AA)

This method will be used only if the RF analyses fail to meet the

acceptability criterion described in the preceding section. The AA system is

calibrated for each set of samples. Calibration is performed using in-house

(UNM Dept. of Geology) standard solutions based on up to five rock standards:

Basalt (BCR-1)

Granite (G-2)

Peridotite (PCC-1)

Dunite (DTS-1)

Andesite (AGV-1)

(Sample ID's in parentheses are those assigned and used by UH).

The calibration must be checked before analyzing any tuff samples.

The calibration check will be performed using a solution of a standard

material (the choice of standards is discussed below). For a successful

calibration check, the analysis of each constituent that comprises more than

1% of the standard must be within +3% of the accepted value. For constituents

that comprise between 0.1% and 1.0% of the sample, the values should agree

with +5%. For constituents that comprise less than 0.1% of the sample, the

values should agree within 30%. If one or more values for the constituents

fail to meet this criterion, no data will be gathered on tuff samples until

the reasons for the discrepancies are identified, the problem is resolved and

an in-specification calibration check is obtained.
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4.1 Prerequisites

Before performance of technical activities -for this EP, a number of

prerequisites must be verified. Technical prerequisites are discussed in

relevant TPs. Other prerequisites are discussed in the remainder of this

section.

4.1.1 Personnel Training and Qualification

All personnel involved in the work mustbe trained and qualified for the

work, as discussed in Section 9.0.. Before technical work is performed,

documentation of training and qualification must betransmitted to the SNL PI.

4.1.2 Procurement

The instructions in this section pertain to items and services that

affect technical quality.

Procurement requests by UNM for items and services in support of this EP

must be reviewed and approved in writing by the SNL PI if such requests are

initiated after issuance of Revision 0 of the EP. The SNL PI is responsible

for ensuring that the procurement procedures and documents conform to the

appropriate SL NNWSI Project OPs or to the SL NNWSI Project Quality

Assurance Program Plan.

4.1.3 Current Procedures

Verification must be made that current revisions ofall implementing

procedures (EP, TPs) are being used before technical activities begin. At the

time that this EP or a revision thereof is issued, the SNL PI will transmit a

list of the current revisions of all other implementing procedures to UNM. In

addition the SNL PI will verify that copies of the current revisions of the

EP, associated TPs, and other documents relevant to the technical activities

(e.g., User's Manuals for software are filed inthe pertinent portion of the

DRMS.

4.1.4 Hold Points

The only voluntary hold point planned for this work is one following the

mesoscopic description of the samples. The hold point will allow selection of

suitable material for bulk property measurements (see Section 2.3).
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notified verbally as soon as possible and in writing within five working days

from the time that it has been determined by personnel at the IM that items

materials, or samples have been damaged or that identifications have been

obliterated during shipment-to the IM.

2.5 Sample Traceability and History

2.5.1 Sample Identification and Custody

The following rock samples, originally acquired from core stored in the

U.S. Geological Survey core library in Mercury, Nevada, will be used in the

work for this EP. (The cores were controlled under an undetermined QA level

before initiation of this EP.)



EP-0007
Rev. 0
Page 26

4.3 Technical Procedures

All TPs pertinent to this work are listed in Table 2.

4.4 Data Acquisition/Reduction Systems

The data to be acquired, listed by type of description of analysis, are

the following:

1. mesoscopic (hand-sample) description

color(s)

texture(s)

clast type(s), including size(s) and sorting characteristic(s)

modal proportions of fragments/constituents larger than about 5 m.

2. thin-section description

grain size(s)

fragment type(s), size(s), shape(s)

degree of welding

texture(s)

degree and type of devitrification

modal proportions of components

3 X-ray diffraction analysis

identity of constituents,(e.g., mineral(s) or glass)

semi-quantitative to quantitative estimates of abundances of

constituents

4. bulk chemical analysis
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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The Chain-of-Custody forms will serve as records of sample custody

throughout sample history. Each time that a sample changes custody, the

transfer will be documented by the signatures of the sender and of the

receiver together with the date(s) and time(s) of transfer. After each

transfer is made and the Chain-of-Custody form is signed and dated, the form

will be photocopied and the copy, accompanied by a transmittal letter, will be

sent to the SNL PI. The original forms will be maintained by the person

having custody of the samples. Original forms will be returned to the SNL PI

when the samples are returned, when subdivision of samples occurs (see Section

2.6), or when work on the EP is completed (applicable to standards only).

2.5.2 Effects of Prior Activities on Samples

All samples to be characterized for this EP originated as core from deep

core holes at Yucca Mountain. They were cut and machined to prescribed

dimensions for compressive mechanical testing. After saturation with water

from well J-13, they were loaded in uniaxial compression at ambient

temperature until brittle failure occurred. After failure, they were stored

in the jars or bags in which they presently are located.

None of the activities mentioned in the preceding paragraph are expected

to have altered the characteristics being analyzed for this EP. The hydration

state of any hydrous phases (e.g., zeolites, clay) that may be present in the

samples undoubtedly has changed significantly during sample history. However,

it s the presence or absence of such minerals that is important for this

work; a specific hydration state is not relevant.

2.6 Sample Preparation

Samples as provided to the I should be suitable for mesoscopic

description. After such description is complete, portions for preparation of

thin sections and for bulk property testing at SNL should be selected as

described in Section 2.3. The latter piece should be transmitted to SNL

before additional subsample preparation occurs. When a sample is subdivided,

a new Chain-of-Custody form will be initiated for each subsample, and notation

of the new sample IDs will be made on the original form. The original form

then will be complete and will be returned to the SNL PI.
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All application (data acquisition) software will be-described using U.S.

Government Standard Form 185 for submittal to the DRMS. The form(s) (to be

provided under separate cover) will be completed by the project research

scientist, and will be transmitted to the SNL PI;before data-gathering using

the software begins. The form(s) will be updated whenever information on the

form(s) changes.

Application software program files stored on computer media will bear a

label defining the software manufacturer, title, version number, and date

copied. (This requirement only applies to floppy diskettes or other computer

media that can be separated from the computer hardware). Hard copies of

program files must contain the sameinformation as the computer media.

All data, whether on hard copy orcomputer media, must be identified

clearly with associated parameters (e.g., 2 angle, intensity, etc.) by use

of headers and/or trailers on rows and/orcolumns. Such headers and/or

trailers must either include units or must reference the location in the

logbook where units are defined.

Computer-readable and hard-copy listings of all versions of

nonproprietary application software used in the conduct of work for this EP

will be transmitted to the SNL PI for inclusion in the DRMS. All computer

media will be labeled as described above and will be provided in duplicate.

For application software that is proprietary the SNL PI must be notified in

writing that copies of such software cannot be provided.

The user of any application software, or the project research scientist,

will report errors discovered in the software both to the originator of the

software and (in writing) to the SNL PI. In addition, the errors should be

documented in the logbook.

REFLEX database software (Borland International Corp.), Version 1.1, will

be used for tabulation and reportingof data for the EP,--but will not be

involved in data acquisition. LOTUS 1-2-3 spreadsheet software (Lotus

Development Corp.) will be used for some,data manipulation and analysis, and

the program's INPUT and CIPW (Rock Doc Programs, Inc.) will be used to

calculate CIPW norms from chemical data. In addition PC-FILE, Version 1.0

(Button ware) may be used for some data tabulation and reporting.
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d. Sketch or photographs of equipment hookup, installation, and

samples/sites. (If photographs or sketches of permanently

installed equipment are presented in a TP used for the work

described in this EP, only a cross-reference needs to be entered

in the logbook.) Photographic media provided to SNL must be

provided in duplicate. Photographic media will contain reference

to the date the picture was taken, the location in which

photographs were taken and the scale of the photograph(s). The

negative/slide identifier and the subject of the photographs will

be documented in the logbook.

e. Same of person(s) performing the experiment and making entry

(printed and signed, including date and time).

f. Title(s) and revision(s) of any application software used in data

acquisition. If the version number of any software changes

during the period of work for this EP, any changes to the

software that may affect the outcome of the work should be

described in the logbook.

g. Settings of all gauges and dials that are not to be changed by

the UNM project research scientist, but may be changed by other

UNM staff as part of equipment maintenance or updating of a

measurement system by original vendor.

At least daily when work is being performed:

a. Procedure steps worked on or reference to specific section(s) of

procedures defined in (a) above.

b. Sample identification (consistent with Section 2.5.1).

c. Equipment identification and settings such as range, gain,

heating rate time base, etc.



EP-0007
Rev. 0
Page 30

4.4.3.2 X-ray Fluorescence

The discussion provided in Section 4.4.3.1 for X-ray diffraction applies

for this section as well, except that calibration checks (Section 2.4.2.2),

description of software and instructions for the use thereof are provided in

TP-61and associated documents.

4.4.4 Data Acquisition and Storage

For most work for this EP, the rate of data acquisition is unimportant.

For X-ray diffraction analysis, acquisition rates are defined in TP-62. The

X-ray diffraction data are stored as they are collected on the hard disk of

the Data General Computer. After each X-ray diffraction data collection

session, newly acquired data must be copied to 1/4" floppy diskette as

specified in TP-62. The diskette(s) should be labeled, at a minimum, with the

software manufacturer, title and version number, the EP number and revision,

the names of all files on the diskette(s), and the date on which the analyses

were performed Across reference to the page number(s) of associated logbook

entries also must be included. An additional copy of all raw data files

should be made on a separate diskette and should be maintained in a location

physically separated from the location of the first copy. Hard copies of the

data must contain the same information as is required on the labels for

diskettes.

For X-ray fluorescence, data acquisition rate is unimportant. The X-ray

fluorescence data will be output to paper (hard copy) as they are collected.

These hard copies should be photocopied within 24 hours of completion of the

analyses and the photocopies should be stored in a separate location from the

original hard copies.

4.5 Deviations From and Changes to EP or Associated TPs During Work

In situations in which irretrievable loss of data or.an unforeseen unsafe

operation will occur if EP-0007 or associated TPs are followed, the IM may

deviate from established procedures. Documentation of such an event must be

made in the experiment logbook, and the SNL PI must be notified as soon as

practicable. If the EP or TP from which deviation was made needs revision to
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2.9 Related Experiments

This EP is a supporting document for Study Plan 8.3.1.15.1.3, "Laboratory

Mechanical Properties of Intact Rock." Other EPs describing additional

compressive testing and characterization of samples used for such testing also

will support this study plan. However, these other EPs will not be directly

linked to EP-0007 and so are not listed here. Bulk properties of the samples

provided to UNH will be determined under the guidance of EP-0010, "Bulk

Property easurements on Post-Test Mechanical Samples," as discussed in

Section 2.3.

3.0 QUALITY ASSURANCE

3.1 QA Level

This work has been assigned a QA Level of II as of August 8, 1986. The

work described in this EP pertains to task B-1 for WBS 1.2.4.2.1.3.

3.2 Surveillances and Audits

The work performed in this EP will be subject to periodic surveillances

and audits. The frequency and timing of such activities will be defined by

SNL, and performance will be the responsibility of SNL.

4.0 OPERATIONS

The work for this EP will be conducted in the following general sequence:

1. mesoscopic description

2. thin-section description

3. X-ray diffraction analysis

4. bulk chemical analysis

The second, third, and fourth steps need not occur in series, as the relative

timing is not important. Procedures for data acquisition for these steps are

provided in relevant TPs, listed in Table 2.
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diskettes, etc.) must be transmitted to the SL PI by the IM as hard copy.

Thermal and electrostatic (nonxerographic) paper are not acceptable. The

following transmittal frequencies apply:

a. Chain-of-Custody forms: one copy after each new signature for change of

custody, original form to be returned to the SNL PI with samples or after

subdivision of samples;

b. documentation of standard materials: before use of materials in

technical activities;

C. logbook: one copy at conclusion of all work for this EP;

d. familiarization forms: before work described in EP-0007 begins, and

whenever a change in personnel occurs; also, at 12-month intervals if

work becomes a multi year effort;

e. certification forms (Appendix B) before work,described in EP0007

begins, and whenever a change in personnel occurs; also, at 12-month

intervals if work becomes a multi-year effort;

f. results of application software verification as soon as practicable

after obtaining the results, and before data acquisition begins;

g. data demonstrating precision and accuracy of properties of standards used

in XRD and bulk chemical analysis: before routine gathering of associated

data begins.

In addition, copies of data from calibration checks not previously submitted

as software verification results should be submitted together with data from

sample analyses by the last business day of each month. These submittals need

to include only those data obtained during the preceding month. The transmis-

sion of data that contains the final information for work on this EP should

contain a statement to that effect.
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Involuntary hold points may result from failure of individual pieces of

equipment, temporary unplanned absence of personnel, or an inability to obtain

a successful calibration check. In such cases, the SUL PI should be consulted

to determine the appropriate steps to take before continuation of technical

work. Documentation of involuntary hold points also should be make in the

experiment logbook.

4.2 Postrequisites

After technical work is completed, the following postrequisites shall be

verified:

* All necessary information has been recorded, as defined in this EP and in

relevant TPs.

* All pertinent observations have been made in the logbook(s) and have been

signed and dated.

* Sample identifications on samples and containers are still legible and

samples have been returned to appropriate containers. (If sample indent-

ifications on samples are not legible following an analysis notation to

that effect should be made in the logbook).

All instructions in EP have been followed, or that nonconformance

procedures (Section 5.0) have been followed if deviations have occurred.

Required post-analysis calibration checks were performed (Section 2.4).

Chain-of-Custody forms have been completed properly.

All pertinent documentation has been transmitted to the SNL PI.
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The report should contain, at a minimum, the following information for the

samples:

- a reference to EP-0007,

- a summary of the mesoscopic (hand-sample) descriptions,

- a summary of the thin-section descriptions,

- a table containing the results of the X-ray diffraction analyses, and

- a table containing the results (in weight percent) of the bulk chemical

analyses.

When applicable, two copies of the floppy diskette(s) containing a tabular

summary of all quantitative data (e.g., X-ray analyses) also should be

submitted with the letter report. These diskettes should be labeled

consistent with the minimum requirements stated in Section 4.4.4.

9.0 PERSONNEL QUALIFICATION AND TRAINING

According to the definitions in SNL NNWSI Project DOP 2-6, all staff in

the IM or the UNM Department of Geology who are associated with this work are

considered to be supporting staff. As such, the following qualifications for

the work must be documented:

Each person must have an academic background in a technical area that-

provides the basic concepts of mathematics, engineering and the physical

sciences.

or

Each person must have appropriate technical experience for the tasks being

performed .

Each person must have read the EP and associated TPs relevant to the work

to be performed, and must document familiarity with the procedures and

general aspects of the SNL NNWSI Project QA program by completing,

signing, and dating the SL NNWSI Project familiarization forms. The

actual forms will be transmitted to UNM under separate cover.
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4.4.1 Equipment

Equipment used in data acquisition is described in the relevant TPs A

summary of computer hardware and software is provided below.

4.4.1.1 Hardware

4.4.1.1.1 X-ray Diffraction

The computer hardware to be used in data acquisition for X-ray

diffraction analysis is a Data General Desktop odel 20 computer with 256

kilobytes of RAM, and a 15 megabyte Winchester hard disk. The operating-

system software is Data General's RDOS dual-user operating system with a

Fortran IV compiler. All of this hardware is an integral part of the Scintag

Pad V XRD system.

Data tabulation and analysis will be performed on one or both of the

computers described in this paragraph. (1) A Zenith ZF-158-42 microcomputer

(IBM-PC/XT compatible) with a 20-megabyte hard disk and 640 kilobytes of RAH,

operating under MS-DOS (Version 3.1). (2) A Zenith ZF-248 microcomputer

(IBM-PC/AT compatible) with a 40-megabyte hard disk and 512 kilobytes of RAM,

operating under MS-DOS (Version 3.2).

4.4.1.1.2 X-ray Fluorescence

The computer hardware to be used in data acquisition for X-ray

fluorescence is a Digital Equipment Corporation (DEC) Micro PDP-11/73 with DEC

RX02 8 1/2" dual-floppy disk drive housed in a DEC 11V03-L cabinet and

equipment rack. The computer has 512 kilobytes of RAM and a 30-megabyte hard

disk. The computer is connected to a DEC Decwriter III terminal. The

operating system for the DEC PDP-11/73 is DEC's RT-11 (Version 3).

4.4.1.1.3 Atomic Absorption

No computer hardware is required for atomic absorption measurements.

4.4.1.2 Software

Data acquisition software is used in X-ray diffraction and X-ray

fluorescence measurements. Requirements common to the two types of

measurement are summarized in this section, and requirements or information

specific to each measurement type are provided in following subsections.
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4.4.1.2.1 X-ray Diffraction

Data acquisition software for X-ray diffraction analysis is the system

software (Version 1) provided by Scintag with the Scintas PAD V RD system.

4.4.1.2.2 X-ray Fluorescence

Data acquisition software for X-ray fluorescence is Rigaku/USA, Inc.,

3064 Dataflex (Version 3-1). The software is used for equipment control, data

gathering, data reduction, and output.

4.4.1.2.3 Atomic Absorption

No software is used in data acquisition for atomic absorption.

4.4.2 Equations

No equations are required for use in data acquisition or reduction other

than those specifically listed in relevant TPs.

4.4.3 Verification

Verification of application software must be performed and documented

before data acquisition begins and each time that a new version of the

software is installed. The SUL PI must provide written approval of the

verification results before the software is used in data acquisition.

4.4.3.1 X-ray Diffraction

The data acquisition software for the Scintag PAD VXRD system cannot be

verified by input of a specific numeric value and comparison with output.

Therefore, the system calibration checks described in Section 2.4.2.1 and in

TP-62 will serve as verification of the software.

Description of the software and instructions for the use thereof are

provided in TP-62 and associated documents "Step-By-Step Procedures for

Operation of the Scintag PAD V X-ray Diffraction Systems" and the Scintag

User's Hanual for the PAD Diffraction System). As such, no specific

instructions are included here.
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reflect necessary changes in future operations, changes will be made as soon

as resolution of the situation has been accomplished, and must be made before

subsequent use of the affected procedure(s).

Typographical errors discovered at the time of use of the procedures

should be documented in the experiment logbook. If any possibility exists

that the intent of the procedure is ambiguous because of the error, the intent

must be clarified by the SNL PI before the procedure is implemented. If

corrections would be significant to subsequent use of the procedure, they must

be made before the procedure is implemented.

5.0 NONCONFORMANCES AND CORRECTIVE ACTIONS

Nonconformance of items or processes with the requirements of this EP or

any associated TP must be reported to the SNL PI verbally as soon as

practicable, and in writing within five working days. The SNL P is

responsible for deciding n additional documentation of the nonconformance and

on any corrective action to the nonconformance, and must document the

corrective action in writing.

6.0 SAFETY

Procedures for safe operation of activities will be included in the TPs

associated with this EP.

7.0 RECORDS CONTROL

7.1 DRMS Data-Set ID

The data-set ID to which this works related is 51/L04-2/21/86.

7.2 Records Transmittal

Data and related documentation (e.g., Chain-of-Custody forms, evidence of

calibration, logbooks or copies thereof, copies of the data stored on floppy
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2.2 Planned Experiments

2.2.1 Saturated Bulk Density

Saturated bulk density will be measured on all samples (devitrifed,

zeolitic and vitric) after the samples have been vacuum saturated to constant

weight either following the procedures in SNL NNWSI Project TP-64, Procedure

for Vacuum Saturation of Geologic Core Samples, or following a modification of

the procedure that makes it appropriate for this activity. When the saturated

bulk-density measurements are completed, the samples will be transferred to

personnel at the University of New Mexico, for continuation of work under the

SNL NNWSI Project EP-0007, entitled Characterization of the Mineralogy and

Petrology of Mechanical Test Samples."

2.2 Grain Density

Grain density will be measured using the water immersion technique, similar

to the procedure entitled "Test and Calibration Procedures for Grain Density

Measurements Using a-Water Pycnometer," dated January 28, 1983. The methods

used to prepare and test. samples will depend o the sample type. The following

constraints are in effect.

Devitrified samples: Samples should be ground to about lOOmesh (0.015-cm

particle size) and then heated to a temperature between 105 and 115C, either in

air or under vacuum conditions.

Zeolitic or vitric samples: Methods to minimize dehydration of these powders

during both grinding and sample handling need to be developed to measure grain-

density while the sample is saturated. Samples should be ground to about 100

mesh (0.015-cm particle size). The grain density should be measured without

heating these samples other than through exposure to ambient laboratory

conditions Methods need to be developed to saturate the powders without the

formation-of mold or bacteria, which has been observed in previous attempts

2.2.3 Dry-Bulk Density

Because of concerns about drying the samples before continuing work under

SNL NNWSI Project EP-0007, dry bulk-density measurements will not be made on the

samples listed in Section 2.3 of this EP. However, because technical procedures

will be developed as part of the work in this EP, other samples may be used, if

approved in accordance with Section 2.3.
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Any photographs should be provided to SNL in duplicate, following

requirements outlined in Section 2.7(d).

A copy of all records pertinent to work for this EP must be maintained by

the IM for one year after completion of the work or for a shorter time

interval if authorized to dispose of the records by written-instruction from

the SNL P.

7.3 Return of Samples

After completion of each stage of work, the sample or subsample should be

replaced in the container bearing the relevant sample ID. All samples and

subsamples should be returned to the SNL PI at the conclusion of work for this

EP. If mailed, the samples should be sent to the SNL PI at the following

address:

Div. 6313--Bldg. 823/Rm. 4466

Sandia National Laboratories

1515 Eubank SE

Albuquerque, NH 87123

Whether the samples are mailed or hand-carried, they must be processed through

SNL Receiving/Inspection.

8.0 DATA REPORTS

One month after the completion of the work, a letter report must be

submitted to the SNL PI. The report should summarize the results of the work

and should include discussion of significant features of the results.

Supporting data as discussed in Section 7.2 may be part of this letter report

or may be submitted separately from (but no later than) the letter report. If

submitted separately, appropriate cross-references should be made.

The letter report must be numbered and titled as follows:

SLTR 87-7004,Mineralogy, Petrology, and Whole-Rock Chemistry of

Selected Mechanical Test Samples of Yucca Mountain Tuffs.
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2.6 Records Maintenance and Transmittal

B. M. Schwartz is also responsible for maintaining data and supporting

information (sample preparation, calibration certificates, results of

calibration checks, logbook entries, sample custody forms, etc.) in accordance

with DOP-11-2. These records should include a level of detail that allows

appropriate- technical procedures for sample preparation, testing, and

calibration to be developed. Commensurate with the progress of work, records

shall;be transmitted to the PI.

The PI is responsible for transmitting these records to the DRMS in

accordance with the SNL NNWSI Project DOP11-3.

3.0 QA LEVEL

The work defined here has been assigned a QA Level of 3 and pertains to

Tasks 1.3 (Development of Technical Procedures and Analytic Techniques for Bulk

Properties) and 5.3 (Development of Technical Procedures and Analytic Techniques

for Mechanical Properties) of WBS 1.2.4.2.1.3.S.

4.0 OPERATIONS

4.1 Prerequisites

o All Organization 6310 staff associated with the work under this EP must

be familiarized and trained in general and specific aspects of the NNWSI Project

QA program. Completion of this process must be documented in the SL NNWSI

Projects Local Records Center (LRC) before any technical work begins.

o Instruments and devices must be calibrated,and the calibration must be

traceable to the SL Calibration Laboratories or to the National Bureau of

Standards. The exception is devices used for indication only. These devices

will be marked for indication only," and anotation will be made in a logbook

documenting the identity of these instruments or devices.
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All UNM staff involved in work for this EP also must be familiarized with

the SNL Project. A certification document EP-0007-Tl (Appendix B) must also

be completed for all U staff performing work for this EP before work

begins. Collectively, these documents will be permanent QA records in the

DRMS data sets listed in Section 7.1 and in SNL NNWSI Project file 6310

90/1293/TNG/Q1. As such, the documents should be completed using black

indelible ink, and the documents (including updated forms at 12-month

intervals) should be submitted to the SNL PI as soon as practicable.

Technical work should not begin until these documents are approved by the SL

PI in writing.
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Form EP-0007-T1

Certification for NNWS1 Project Personnel
Employer: University of New Mexico, Dept. of Geology, Institute of Meteoritics

Name:

Job Title WBS Element Activity Task No. Name of Task

Supporting
Staff

1.2.4.2.1.3 Laboratory
Property
Measurement

B.1 Development of
empirical relation-
ships between
porosity and
mechanical
properties.

Restrictions:

Basis for Certification:
Education and Experience Applicable to Job Function

Education:

Experience:

Training: The subject individual has been familiarized in the purpose,
scope, technical objectives, and requirements of the
activities to be performed and has been instructed in the SNL
NNWSI QA Program.

SNL Principal Investigator Date

SNL Division Supervisor Date

Based on the above record and information described in DOP 2-6,
is certified to perform or to verify activities that

affect quality, including conducting independent technical reviews,
participating in design verification, and performing surveillances.

SNL Department Manager 6310 Date

Date Certification Expir
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1.0 GENERAL INFORMATION

1.1 Scope and Objective

This Experiment Procedure (EP) describes a group of experiments to be

performed by Sandia National Laboratories (SNL) Organization 6313 for the

Nevada Nuclear Waste Storage Investigations (NNWSI) Project. These experiments

will investigate techniques for obtaining bulk-property data.

The objective of the work described in this EP is twofold: (1) to measure

saturated bulk density and grain density of posttest mechanical samples and (2)

to analyze the results to determine the appropriate techniques to be used in

Technical Procedures (TPs)for Quality Assurance (QA) Level 1 or 2 work for

devitrified, zolitic, and vitric samples and select standard reference

materials and appropriate techniques for use as calibration checks.

1.2 Alicable Study Plan

This EP relates to Study Plan 8.3.1.15.1.1, entitled "Laboratory Thermal

Properties," submitted to WMPO on March 17, 1988, and Study Plan 8.3.1.15.1.3

entitled "Laboratory Determination of the Mechanical Properties of Intact Rock,

submitted to WMPO on February 8, 1988. Work described in this EP is scoping in

nature, with a QA level of 3. The results of these experiments will support

future experiments conducted to support the repository license application

(i.e., QA Level 1 or 2 experiments).

2.0 DESCRIPTION OF WORK

2.1 Management

The Principal Investigator (PI) for this work is F. B. Nimick, 6313, who is

responsible for providing technical and quality assurance guidance for these

experiments, for ensuring that relevant documentation is completed, and for

submitting the documentation of data and supporting information to the SNL NNWSI

Project Data Records Management System (DRMS). The DRMS Data-Set ID to which

this work is related is 51/L03-5/2/88.

B. M. Schwartz is responsible for performing the, bulk-property measurements

in accordance with this EP and for writing draft TPs necessary to support future

QA Level 1 or 2 bulk-property experiments. The draft TPs should be written in

accordance with SNL NNWSI Project DOP 5-2.
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Activities associated with the testing program defined below

(a) X-Ray diffraction, chemical analysis andoptical microscopy
(thin section) of the bulk rock as received from SNL shall
be performed prior to any crushing or testing of the rock
The sample analyzed should be a composite sample
representative of the entire rock shipment The procedures
to be used include ASTM C295-85 including comments and the
NNWSI Chemical Analyses procedure Using guidance provided in
ASTM C 114.

(b) Crushing of the bulk rock as received from SNL shall be
performed according to item 3 of this LOC The NNWSI
Crushing Procedures will be used

(c) Following the crushing and sieving of the welded tuff. the
following ill be performed.

a description (includes noting angularity, shape, weathering
effects friable or intact nature, color and grain size) of
particles retained on the sieve sizes given in ASTM D422
For particle passing the #200 sieve the hydrometer
analysis contained in EM 1110-2-1906, Appendix V. shall be
used. A complete description will be given for the crushed
tuff after it is passed through the jawcrusher having an
opening of 1.5 in and after a subset of the crushed tuff
passes through the jaw crusher having an opening of 3/8 in.

- X-Ray diffraction and chemical analyses shall be performed
on the particles passing the 100 sieve.

(d) Establish-the relative density and-the maximum and minimum
densities and void ratios for sample group.

Any drying of the tuff should be achieved using the
procedures defining-in this LOC as Attachment 2
Record the humidity of the testing room. No compaction
other than vibratory compaction of the sample shall be
performed to achieve the relative dry bulk density. The
following procedures shall be used: ASTM D:4254-93 for
determining the minimum index density and relative densities
and ASTMD:425343 for determining the maximum index
density.
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The 19 posttest mechanical samples listed below will be tested following

the procedures in this EP. The sample history is described in SNL NNWSI Project

EP-0007, which defines requirements for work under DRMS Data-Set 51/L04-2/21/86.
{COULD NOT BE CONVLERTED TO SEARCHABLE TEXT}



EP-0012
Rev. A
Page 6 of 17

Mr. G. Sam Wong -4- January 8, 1986

Testing of sample groups 1 to 6 will be performed in the
large-scale consolidometer. Testing of sample group 7 will
be performed in the small-scale consolidometer. At the end
of the consolidation test the hydraulic conductivity of the
specimen shall be determined as indicated in Table 1

(Note: As indicated in Section 1.5 of ASTM D4253-83. impact
compaction rather than vibration may give a more appropriate
maximum index density for materials-having-5 to;15% fines)

(g) Each sample set should go through the testing sequence
defined in Table 1. It is therefore necessary that we
discuss the status of this testing program (at least weekly)
to determine if redirection of the testing program is
needed Samples 7a through 7d can be performed in a smaller
consolidometer than that used in testing the samples in
sample sets 1 through 6 Testing for sample set 7 can be
performed concurrently with the testing of samples defined
in sample sets to 6. The testing order for sample sets 1
to 6 is given on Table 1 All samples shall be-emplaced in
the consolidation cells in ambient dry conditions. No
additional moisture shall be added to the sample to achieve-
the needed compaction.

(h) Following the testing of each sample. the moisture content
of the crushed tuff shall be determined using the
over-drying procedure provided in Attachment 2.

(i) Grain size distribution will be determined for the material
following each consolidation test. Particle size
distribution of materials-smaller than 75um (No. 200
sieve) will be determined using a hydrometer analysis. The
hydrometer analysis defined in EM 1110-2-1906. Appendix V.
shall be used. Care should be taken not to create
additional fines when removing the sample from the
consolidometer or performing a gradational analysis.

Before any testing is initiated the large-scale consolidometer
shall be tested with no samples contained within it to determine the
largest possible hydraulic conductivity measurement. Discussions
should take place. following this system measurement, between SNL
and WES, to determine if design changes to the testing apparatus are
necessary.
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4.2 Postrequisites

When activities described in this EP have been completed, the following

postrequisiteswill need to be verified:

The complete set of records associated with this study have been

transmitted to the PI within 4 weeks after the testing has been

completed. This includes completed Data Compilation Forms (DCFs).

o New or revised drafts of TPs relevant to bulk-property measurements have
been submitted to the PI. The draft TPs should be submitted to the PI
by November l, 1988.

5.0 SAFETY

There are no specific safety requirements. Standard laboratory procedures
should be followed when using ovens and vacuum pumps.

6.0 NONCONFORMANCES AND CORRECTIVE ACTIONS

Nonconformances of items and/or processes must be reported to the PI orally

as soon as possible and in writing within five working days. B. M. Schwartz is

responsible for ensuring that nonconformances are documented and that corrective

actions are determined in accordance with SNL NNWSI Project

QAP 15-1 and 16-1.

7.0 REFERENCES

All documents referenced in this EP can be obtained from the SNL NNWSI

Project LRC.
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The fifth set of samples will incorporate 40% by weight
of fine-sized particles (passing the *100 sieve) with the
samples formulated using the-results from the first
crushing (CL-.40-G-5

The sixth set of samples will incorporate 55% by weight
of fine-sized particles (passing the 100 sieve) with the
samples formulated using the results from the first
crushing (CL-40-G-5 (6a to 6d))

The seventh set of samples will be comprised of the
fine-sized particles passing the 100 sieve) only
(CL-40-G-5 (7a to 7d))

Four samples will be tested in each sample group as
indicated in Table 1

The rocks as shipped have received no special treatment
because they are to simulate excavated materials fromthe
repository that have been placed at the surfacefor some
-unspecified period.

3. Sample Preparation Requirements:

The samples are to be developed by crushing the Topopah
Spring Member tuff from the Busted Butte outcrop Two-step
reduction of the tuff should be used to develop the
gradation curves. The openings for the jaw crusher should
be 1.5 in. and 0.375 in. The gradation curves obtained
following the crushing at 1 in and 0.375 in jaw openings
will define the, grading of the samples to,be tested for
sample groups one and two. Maximum particle sizes shall be
documented.

To assure an accurate gradation of the crushed tuff it will
be necessary to crush all of the rocks received from SNL
passing the material through the jaw crusher having an
opening of 1.5 in. (first step in the reduction operation).
All materials shall be weighed before and after the crushing
operations to assure that no (or little) material is lost
during the crushing operation. To avoid chemical
contamination, it will be necessary to clean (or vacuum) all
apparatus used in the crushing and sieving operations prior
to and after usage. Following the single pass through the
jaw crusher it will be necessary sufficient
amount of crushed tuff having an identical gradation of the
material originally passed through the jaw crusher, and pass
this material through the jaw crusher with an opening of
0.375 in. (second step in-the crushing operation).
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Experiment Procedure

Alteration of the Consolidation Behavior
and Hydraulic Conductivity of Crushed

Tuff Due to the Presence of
Fine-Sized Particles

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



Rev. A
Page 10 c 1

G. Sam Wong -8- January 8, 1986

5. Calibration and/or Calibration Checks

A listing of all measuring and test equipment used in the
acquisition of data and in sample treatment should be
provided to me prior to testing. Model and serial number
the measuring and test equipment should also, be included.

of

The measuring and test equipment should be calibrated, and
the calibration should be traceable to the National Bureau
of Standards or to other recognizable physical standards.
The measuring and test equipment calibration system should
be controlled by means of a recall system.

Calibrationchecks of all measuring and test equipment
should be made prior to and following all sample preparation
and testing. If the sample preparation or testing is not
continuous i.e. interrupted by testing not associated with
this letter of criteria, then calibration should be
performed prior to resuming testing. Measurements made on
standards shall also be recorded.All calibration efforts
should be consistent with Section 26of your QA manual.

Detailed Test Procedures

The attached procedures shall be used (Attachments . 2. and
3).

7. Reporting and Documentation

The results should be sent to me via letter reports. The
letter reports should include for eachsample analyzed

initial height of sample in consolidation apparatus
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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Sandia Natonal Laboratories

January . 1986

Mr. G. Sam Wong
Waterways Experiment Station
Corps of Engineers
3909 Halls erryRoad
P.O. Box 631
Vicksburg, Mississippi- 39180

Dear Sam:

Re: Letter of Criteria to Define the Alteration of.the
Consolidation Behavior and Hydraulic Conductivity of Crushed
Tuff Due to the Precence of Fine-Sized Particles

This letter of criteria (LOC)is a revision of the LOC dated July
15 1985 on the same subject. As agreed. the testing and sample
preparation procedures that will be used during testing are
attached to. this LOC. Where test options re given in these
procedures the option selected should be documented. No
deviations from the agreed to procedures are permissable. If
variations are necessary SNL shall concur with the change prior to
it being implemented into the existing procedure.

1. Description of Test:

This work is to be performed under Contract #37-5031.

The influence of fine-sized particles (from crushed tuff) on
the hydraulic conductivity of backfill material in shafts.
ramps and drifts will be investigated. Basic properties of
consolidated crushed tuff will also be measured and computed.

The controlling factors for the laboratory analyses will be
the gradation curves developed from crushing.Topopah Spring
Member tuff obtained from the Busted Butte outcrop. The
backfill samples will b consolidated at varying loadings.
The primary test parameters will be moisture content.
relative density loading, and void ratio.
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All post-test samples should be individually packaged..
identified using the numbering scheme identified in section
2 of this LOC and sent to me following all testing. The
material should be shipped to:

Joseph A. Fernandez/Barry Schwartz
Sandia National Laboratories
Division 6314
Building 823
Room B-100
Albuquerque New Mexico 7185

Additionally a copy of this LOC should accompany the
returned shipment.

All samples should be placed in containers that will protect
the sample from further crushing due to handling. The
samples should be properly identified using the sample
identification numbers defined in this LOC.

Sincerely

Joseph A Fernandez
Geotechnical Design

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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At this point an appropriate method for preconsolidation of
the crushed tuff shall be determined for use in
preconsolidating all,the samples. Three,samples shall be
preconsolidated to 85 of the relative density each by a
different technique. The gradation to be tested is that
defined by sample group 1. i.e. the gradation following the
1.5 in. jaw crushing. The preconsolidation techniques to be
used are:

1. hammer compaction using two lifts
2. hammer compaction using three lifts
3. static compaction (one lift) using the loading machine.

After 85% of the relative density is achieved,(assuming an
initial. sample height of 6.0+ 0.1 in.). the samples shall
be removed from the consolidation cell and sieve analyses
shall be performed on each sample using D-422-63 (Reapproved
1972). For particiles passing the 200 sieve the hydrometer
analysis contained in EM 1110-2-1906. Appendix V. shall be
used. Distribution of particle sizes smaller than 75Um
shall be determined using a hydrometer. Because the
preconsolidition procedures defined above are not standard.
the interactive procedure generation form accompanying PI
V-l shall used

Based on the results obtained from the preconsolidation
efforts. SNL through consultation with WES will determine
the appropriate preconsolidation procedure to be used to
achieve the appropriate preconsolidation for all of the
samples tested.

f Establish the relative density and the maximum and minimum
densities and void radios for all sample groups (see section
2 of this LOC). Following the determination of these values
for each sample group. preconsolidate each sample to at
least 85% (do not exceed 90%) of the relative density using
the accepted technique established in step e. Once the
sample is preconsolidated the consolidationtest should be
initiated according to the following loading schedule.

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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(j) Two photographs (black and white) should be taken for each
sample group before the samples are preconsolidated. The
photograph should be of loose material divided into four
groups by size: all material passing the No. 200 sieve all
material passing the No. 4 sieve but retained on the No. 200
sieve all material less than 0.50 inch but being retained on
the No. 4 sieve. and all material greater than 0.50 inch.
Therefore. there should be seven photographs. one for each
sample group. A scale should be included in each photograph.

Following each consolidation test, each sample will be
removed carefully to prevent disaggregation. Once the sample
is removed from the consolidation apparatus. it shall be
photographed. Two copies of the photographs (black and
white) shall be-taken on post-test samples. Negatives of all
photographs shall also be provided to SNL.

2. Sample Identification and History:

The samples are to be fabricated from the crushed tuff that
has been supplied from SNL (SNL Shipper Number 934981) The
samples are all densely welded Topopah Spring-float samples
removed from the Busted Butte outcrop. The rock shipped
from SNL shall be designated by the identification number
CL-40-G-5. Because of the different gradations that will be
tested, an identification will be required for each sample
tested. Seven sets of laboratory testing will be
implemented:

The first set of samples will represent the gradation of
crushed tuff following the first crushing with the jaw
crusher set at 1.5 inches (CL-40-G-5 (la to d)) In
order to pass the rock through the jaw crusher at 1.5
in the rock must be reduced to 3 in. to 6 in.

The second set of samples will represent the gradation of
crushed tuff following the second crushing with the jaw
crusher set at .375 inch CL-40-G-5 (a to 2d))

The third set of samples will incorporate 10% by weight
of fine-sized particles (passing the 100 sieve) with the
samples formulated using t results from the first
crushing (CL-40-G-5 (3a to 3d))

The fourth set of samples ill incorporate 25% by weight
of fine-sized particles (passing the 100 sieve) with the
samples formulated using the results from the first
crushing (CL-40-C-5 (4a to d))
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ATTACHMENT 2

OVEN DRYING PROCEDURE

The temperature of the oven shall have been brought to 230 +90 F

(110 ±5oC). Dry the samples at the specified temperature until

constant weight has been achieved. Constant weight will be considered

to have been achieved when weight loss is less than 0.1% of sample

weight after at least 4 hours of drying.

From ASTM C 88-83. paragraph 8.2
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Fine-sized particles (passing the 100 sieve) will be added
to the crushed tuff (first set) in varying proportions. If
insufficient fine-sized particles are available. it ay be
necessary to crush extra rock (using the rod mill) until
sufficient materials are available to develop the samples in
sample groups 3 through 7. Fine-sized particles should be
removed following each crushing and the crushing repeated to
obtain more fine-sized particles if necessary. This
operation should continue until all excess rocks are crushed
to the fine sizes. The weight of the material, before and
after the crushing operation, shall be recorded to assure no
(or little) material is lost.

A sample preparation sheet (Attachment 1) shall be prepared
for each sample group formulated There should be a total
of 7 sample preparation sheets with a table and graph
defining each final gradation for each sample preparation
sheet.

It is recognized that a widely accepted consolidation
procedure for crushed rock currently does not exist
Therefore, the consolidation test method developed for soils
in ASTM D2435-80 should be adopted when practicable to test
the crushed rock. The initial dimensions of the specimen
should tentatively be 6.0+0.1 in. (height) x 12 in.
(diameter)

Document serial numbers and types of equipment used in
sample preparation.

4. Sample Treatment Prior to Testing

All test samples will be preconsolidated to a specific
relative density prior to consolidation testing. The
samples should be preconsolidated to a state that is
reasonably achievable in the field. The samples should be
preconsolidated to 85% (but not greater than 90%) of the
relative dry bulk density unless another value is agreed to
in writing. To preconsolidate the samples to 85% of the
relative density, it will be necessary to establish the
relative, dry bulk density. Following all testing the
moisture content and dry bulk density of the tested samples
should be determined. The tuff should be dried according to
Attachment 2--Oven Drying Procedures (notes the two changes
in the pocedures).



Attachment 3

NWSI Testing Procedures
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bulk density of each sample at each load. g/cm 3

compression index and the consolidation curve (void
ratio versus pressure (lb/sq. ft.)) for each sample
(including table of values used to develop the
consolidation curve)

time consolidation curve (settlement versus time) for
each sample (including table of values used to develop
the time consolidation curve)

initial and final gradation curves for each sample

the sample preparation sheets for each sample

relative dry bulk density (gm/cm3) for each sample
tested and the density achieved prior to and following
consolidation of the samples

dimensions of each consolidometer and a table cross-
referencing the consolidometer with the sample tested

the data sheets developed for all aspects of testing

the results from the petrographic and chemical analyses

Complete initial testing and submit interim letter report by
March 26, 1986. This should include the results from all
testing completed to that point in time. A final letter
report should be submitted by June 23, 1986. Available
results should be reported in the monthly reports due by the
25th of each month. All results should be reported to me
including those results which are aborted because of
problems during testing.

8. Quality Assurance

The level of quality assurance associated with this contract
is level WES should provide documentation of
conformance to the requirements of this letter of criteria
and Quality Assurance (QA) Manual--U.S. Army Engineer
Waterways Experiment Station-Structures Laboratory when
requested by SNL.

Any nonconformance to this letter of criteria should be
submitted to within 5 working days following the
nonconformance.
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NNWSI CRUSHING PROCEDURES
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STRUCTURES LABORATORY TEST PROCEDURE

PETROGRAPHIC EXAMINATON

The attached documents describe the test procedure for
examination of Nevada Nuclear Waste Storage Investigations

petrographic
crushed tuff rock.
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ATTACHMENT 2A

SAMPLE/TEST TRACKING FORM

Project: Crushed Tuff Consolidation Test

Reference Document: No. 37-5031

Sample No.

Test Sequence Test Operator Date

Drying

Relative Density

Consolidation

Saturation

Constant Head Hydraulic Conductivity

Falling Head Hydraulic Conductivity

Photograph and Observation

Drying to Constant Weight

Particle Size Analysis

Sieve

Hydrometer

Return Sample to Sam Wong
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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STRUCTURES LABORATORY PROCEDURE

ROCK CRUSHING

This document describes the procedures for crushing tuff rock and
generation of fines for Nevada Nuclear Waste Storage Investigations Project.

Approved By:
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3.5.3.5. Metal accelerators. Iron chips and tin containing a low carbon
and sulfur content are used to increase and control the temperature of the
sample when the sample is heated in an induction furnace. Copper rings are
used to reduce splashing of the metals in the crucible. Copper strips are
used to control the heating process in a resistance frnace.

3.5.3.6. Starch-KI solution. Transfer 2 g of soluble (or arrowroot)
starch to a beaker, add 50 m1 of water, and stir until a uniform slurry is
obtained. Pour this mixture slowly into 150 ml of boiling water, ,stirring
constantly. Cool to room temperature, add 6-g of KI, and stir until the K is
dissolved.
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NNWSI CHEMICAL ANALYSIS

1. The purpose of this document is to describe the processes and method used
by the U.S. Army Waterways Experiment Station (ES) to perform chemical
analysis of tuff rock from the Nevada Test Ste (NTS) for study by Sandia
National Laboratories as part of the Nevada Nuclear Waste Storage
Investigations NNWSI) project.

2. Scope. This procedure applies to rock samples provided by SNL for study
in conjunction with NNWSI project.

3. Procedure.

3.1. A repreentaive sample for testing is obtained as described in
Standard Practice for Petrographic Examination or Aggregate for Concrete,
ASTM-C 295-85.

3.2. Equipment used for this analysis s as follows:

Equipment Model No. Serial No.

Atomic Absorption Spectrophotometer Perkin Elmer 102 905
306

LECO Combustion Furnace & Titration 532-000,521-003 1181,2667
Apparatus

Inductively Coupled Plasma Spectrometer Applied Re- 147
search Labora-
tories 3510 ICP

Analytical Balance Sartorius Type 3504112
1702

Analytical Balance Sartorius Type 35100099
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT} 1801
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STRUCTURES LABORATORY AND SOILS TEST FACILITY
GEOTECHNICAL LABORATORY) TEST

PARTICLE - SIZE ANALYSIS

This document describes the test procedures for use to determine the
particle size analysis of crushed tuff, Nevada Nuclear Waste Storage
Investigations Project.

Approved By:
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TABLE 1

Limits of Chemical Analysis Using Atomic Absorption Spectrophotometry
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3.5.5. Induction furnace. Transfer 0.100 g ±.0005 g the sample to a
ceramic crucible. Add g of ron chips, 1.5 of tin, and 1/2 of a copper
ring (Note 5). Place a cover on the crucible and raise the crucible and
contents into the geometric center of the induction coils. Close the
combustion tube, start the furnace, and initiate the flow of oxygen at a rate
of 1 1/min.

Note 5. The accelerators can be added volumetrically.
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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STANDARD TEST METHODS FOR MAXIMUM INDEX DENSITY .OF SOILS USING A VIBRATORY
TABLE, ASTM-D 4253-83 AND STANDARD TEST METHODS FOR MAXIMUM INDEX DENSITY OF
SOILS USING VIBRATORY TABLE, ASTM-D 4253-83

Background: These standard test methods ASTM-D 4253-83 and ASTM-D 424-8 are
similar to the U.S. Army Engineers test procedare Relative Density" describe:
In appendix XII of EM 1110-2-1906. The procedures need no modification for
use in determining te relative densities of crushed tuff for the NNWSI
project. It should be noted that the term soils used in the test method will
for this project refer to the crushed tuff. Options within each test method
selected in advance of the testing are described below:

ASTM-D 4253-83 (Attachment E-1)
Paragraph No. Description of Options With Changes

1.2 Method .A will be used for this
testing program. Methods 1.B, 2.A
and 2.8 will not be used.

Addition to this paragraph. Tape will
be placed around-the surcharge plate to
minimize escape of fine into the
atmosphere.

11.1.5 Add to this section that a gasket will
be placed between the guide sleeve
and the mold to prevent loss or fines.
The seam between the sleeve and mold
will also be taped to insure a good
seal.

11.1.6.2

11.1.10

11.2 to
11.2.7

Deleted as the paragraph pertains to
method 2.A.

The second sentence in this paragraph
is changed to read: The reweighed
mass i determined after the removal
of material above and around the
surcharge. The mass of the removed
material is determined along with the
mass of the mold plum the crushed tuff.
Ms is determined by subtracting the
weight of the mold determined in para-
graph 9.2 from the weight of the mold
plus the crushed tuff. Relative
Density Supplemental Data Sheet will be
used to record the above data.

Deleted a these paragraphs pertain
to method 2.A and 2.B.
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Relative Density Supplemental Data Sheet
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Equipment used for this test program will consist of the following:

Scales: (1) Toledo Model 2126
Serial No. 231-8614-2UL
250-lb cap.; readable to 0.1 lb

(2) Mettler-PK 300
Serial No. A56081
300-g cap.; readable to 0.001 g

(3) Mettler P1600
Serial Nos E39125; E39410; E39124

800-g cap.; readable to 0.1 g

(4) MettlerPE 1600
Serial No. E39131
1200-g cap.; readable to 0.01 g

(5) Mettler PE6000
Serial No. F35911
10-kg cap.; readable to 1 g

(6) Mettler PS-30
Serial No. 791037
30-kg cap.; readable to 1 g

Data Sheet: Eng Form 3848 will not be used due to changes in data
recording. Compaction Data will be recorded on Consolidation Test
Supplemental Data sheet. Consolidation test data will be recorded on a
computer printout as described in the supplemental data sheet.

Eng Form 2088 is used by the technician during the consolidation test to plot
time consolidation curve to determine secondary consolidation and termination
of test. The form was modified to indicate testing installation with the
addition of USAE-WES to the lower left corner of the form (attachment 3).

Quality Assurance: Only qualified personnel shall be allowed to perform this
work.

Calibration: All scales are calibrated by Allometric Balance Systems, Baton
Rouge, LA.

Displacement calibrations are made with precision micrometers/precision gage
blocks.

Instrumentation i calibrated using precision voltage calibration units
located in ISD and traceable to Bureau of Standards.
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APPENDIX VII:

PERMEABILITY TESTS

1. DARCY'S LAW FOR FLOW OF WATER THROUGH SOIL. The flow of
water through, asoil medium is assumed to follow Darcy's law:

where q rate of discharge through a soil cross-sectional area A
k coefficient of permeability

hydraulic gradient the loss of hydraulic head per unit
distance of flow-

- -The application of Darcy's law to a specimen of soi1 in the laboratory is
illustrated in Figure 1 The coefficient of permeability k (often termed

WATER SUPPLY
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HYDRAULIC CONDUCTIVITY WITH CONSOLIDOMETER

Purpose: The purpose of this document is to describe the test method used by
the Soils Testing Facility, U.S. Army Engineer Waterways Experiment Station
(WES), to perform hydraulic conductivity testing of crushed tuff for study by
Sandia National Laboratories as part of the Nevada Nuclear Waste Storage
Investigations (NNWSI) project. The procedure described by this document is
for the falling head method as it is coupled with consolidation test
apparatus. The constant head method used principally for hydraulic
conductivities greater than 10 x 10- cm/sec currently has no standard test
procedures as it is coupled with the consolidometer and will be developed
interactively as the apparatus is constructed and tested. Guidance for
hydraulic conductivity test procedure constant head as it is coupled with a
consolidometer will be similar to the procedure described in Section 3 on
Constant-Head Permeability Test with Permeameter Cylinder of Permeability
Test, Appendix VII, EM 1110-2-1906.

Scope This procedure applies to rock samples provided by SNL for study in
conjunction with NNWSI project

SATURATION

The consolidated sample will be saturated prior to measuring the hydraulic
conductivity of the test specimen. The amount of water introduced into the
sample and that flowing from the apparatus, shall be measured and used to
calculate the degree of saturation. The calculated saturation will be used as
a guide to determine degree of saturation. No hydraulic conductivity test
shall be performed until full saturation is accomplished as indicated by water
flowing from drain above the sample for at least 1 hr and where outflow is
measured at > 95 percent of inflow.

A small head of 1 psi shall be applied to facilitate saturation in those
samples where added fines and-consolidation pressures inhibit saturation of
the sample. The head can be incrementally increased to a maximum of 10 psi if
necessary to saturate the sample. Minimum pressure head should be applied to
reduce particle migration and disruption of sample.'

Water needed to saturate the test sample and to fill the consolidation
apparatus to the drain (V.) is calculated using the following equation:
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Hydraulic Conductivity Supplemental Data Sheet
(Page 1 of 2)

Project: Crushed Tuff Consolidation Test Date

(SNL) Document No. 37-5031 Operator
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Constant Head and Falling Head Hydraulic Conductivity Supplemental Data Sheet

Project: Crushed Tuff Consolidation Test Date:
(SNL Document No. 37-5031)
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{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



Appendix VII
30Nov-70

permeability") is defined as the rate of discharge of water, at a tem-

perature of 20 C under conditions of laminar flow through a unit cross-

sectional'area of a soil medium under a unit hydraulic gradient. The

coefficient of permeability has the dimensions of a velocity and is usually

expressed in centimeters per second. The permeability of a soil depends

primarily on the size and shape of the soil grains, the void ratio of the

soil, the shape and arrangement of the voids, and the degree of saturation.

Permeability computed on the basis of Darcy's law is limited to te

conditions of laminar flow and complete saturation of the voids. In turbu-

lent flow, the flow is no longer proportional to the first power of the

hydraulic gradient. Under conditions of incomplete saturation, the flow is

in a transient state and is time-dependent. The laboratory procedures

presented herein for determining the coefficient of permeability are based

on the Darcy conditions of flow. Unless otherwise required, the coefficient

of permeability shall be determined for a condition of complete saturation

of the specimen. Departure from the Darcy flow conditions to simulate

natural conditions is sometimes necessary however the effects of turbu-

lent flow and incomplete saturation on the permeability should be recognized

and taken into consideration.

2. TYPES OF TESTS AND EQUIPMENT. a. Types of Tests. () Constant-

head test. The simplest of all methods for determining the coefficient of

permeability is the constant-head type of test illustrated in Figure 1. This

test is performed by measuring the quantity of water, Q, flowing through

the soil specimen the length of the soil specimen, L, the head of water,

h and the elapsed time, t. The head of water is kept constant throughout

the test. F r fine-grained soils, is small and may be difficult to mea-

sure accurately.Therefore, the constant-head test is used principally for

coarse-grained soils (clean sands and gravels) with k values greater than

about

Failing head test. The principle of the falling-head test
is illustrated in Figure . This test is conducted in the same manner as
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permeability, then the computed permeability is probably reliable If there

is a slight decrease in the permeability then the permeability computed

from the initial measurements, rather than the average, should be reported,

so long as a plot of permeability versus time shows that the initial measure

ments are consistent with the subsequent measurements; a difference in

permeability may result from a change in density caused by inadvertent

jarring of the specimen in the permeameter. If there is any substantial de-

crease of the permeability, with time, a prefilter should one used between the

water reservoir and the permeameter (see paragraph The criterion

for judging whether a change in the computed permeability is "substantial

depends on the desired accuracy of the coefficient of permeability.

(7) If desired, reduce the void rations previously described

and repeat the constant-head test.

e. Computations. The computations consist of the following steps:

(i) Compute the test void ratios in accordance with Appendix

II. UNIT WEIGHTS, VOID RATIO, POROSITY AND DEGREE OF SATURA-

TION. The specific gravity shall be estimated or determined in accord-

ance with Appendix IV, SPECIFIC GRAVITY.
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the constant-head test, except that the head of water is not maintained

constant but is permitted to fall within the upper part of the specimen

container or in a standpipe directly connected to the specimen. The quan-

tity of water flowing through the specimen is determined indirectly by

computation. The falling-head test is generally used for less pervicus

soils (fine sands to fat clays) with k values less than 10 x 0-4 cm

per sec.

b. Equipment. The apparatus used for permeability testing may

vary considerably in detail depending primarily on the ondition and

character of the sample to be tested. Whether the sample is fine-grained

or coarse-grained, undisturbed remolded, or compacted, saturated or

nonsaturated will influence the type of apparatus to be employed. The

basic types of apparatus. grouped according to the type of specimen con-

tainer (permeameter) are as follows:

(1) Permeameter cylinders

(2). Sampling tubes

(3) Pressure cylinders

(4) Consolidometers

The permeability of remolded cohesionless soils is determined in

permeameter cylinders, while the permeability of undisturbed cohesion-

less soils in a vertical direction can be determined using the sampling

tube as a permeameter. The permeability of remolded cohesionless soils

is generally used to approximate the permeability of undisturbed cohesion-

less soils in a horizontal direction. Pressure cylinders and consolidome-

ters are used for fine-grained soils in the remolded undisturbed, or

compacted state. Fine-grained soils can be tested with the specimen

oriented to obtain the permeability. in either-the vertical or horizontal di-

rection. The above listed devices are described in detail under the

individual test procedures. Permeability tests-utilizing the different types

of apparatus. together with recommendations regarding their use, are

discussed in the following paragraphs.

VII -4



{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



Appendix VII
30 Nov 70

Piezometer taps along the side of the permeameter within limits to be oc-
cupied by the sample are advantageous in that the head loss within the
sample is always measured across a fixed distance and rapid determina-
tion of hydraulic gradient- can be made

(2) Perforated metal or plastic disks and circular wire

screens, 35 to mesh, cut for a close, fit inside the permeameter

(3) Glass tubing, rubber or plastic tubing, stoppers, screw

clamps, etc necessary to make connections as shown in Figure 3a

(4) Filter materials such as Ottawa sand coarse sand and

gravel of various gradations

(5) A device for maintaining a constant-head water supply

(6) Deaired distiiled water. Tapwater contains dissolved

air and gases which separate from solution in the. initial layers of a test

specimen of soil in the form of small bubbles These bubbles reduce the

permeability of the soil by decreasing the void space available for the

flow of water. The most common method for removing dissolved ar

from water is by boiling the water and then cooling it at reduced pres

sures. This method is applicable only with small quantities of water.

Freshly distilled water also his a very negligible amount of air Large

quantities of deaired distilled water may be prepared and retained for

subsequent use by spraying distilled water in a fine stream into a con-

tainer from which the air has been evacuated (see Fig 4). Permeability

tests on saturated specimens should show no significant decrease in

permeability with time if properly desired distilled water is used. How-

ever, if such a decrease in permeability ours during a test, then a pre-

filter, consisting of a layer of the same material as the test specimen.

should be used between the deaired distilled water reservoir and the test

specimen to remove the air remaining in solution.1

t Demineralized water or tapwater when it is known to be relatively free
of minerals may be used in place of distilled water.

G.E. Bertram, An Experimental Investigation of Protective Filters
Soil Mechanics series No Harvard University (Cambridge, Mass
January 1940 reprinted May 1959)

VII-6
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at a series of different void ratios, produced by increasing the amount of

vibration after each permeability determination. Measure and record the

length (height) of specimen in the permeameter prior to each determina-

tion. Permeability determinations at three different void ratios are

usually sufficient to establish the relation of void ratio to permeability.

d. Procedure. The procedure shall consist of the following steps

(1). Measure the distance, L between the centers of the

piezometer taps to the nearest O.0icm and record on the data sheet.

(2). Adjust the height of the constant-head tank to obtain the

desired hydraulic gradient The hydraulic gradient should be selected so

that the flow through the specimen is-laminar. The range of laminar flow

conditions can be determined by plotting discharge versus hydraulic gra-

dient. A straight-line relation indicates laminar flow, while deviations

from the straight-line at high, gradients indicate turbulent flow Laminar

flow for fine sands is limited to hydraulic gradients less than approxi-

mately 0.3. It is usually not practicable to achieve laminar flow for

coarser soils, and the tests generally should be run at the hydraulic

gradient anticipated in the field.

(3) Open valve A (see Fig. 3a) and record the initial piezom-

eter readings after the flow has become stable. Exercise care in building

up heads in the permeameter so that the specimen is not disturbed.

(4) After allowing a few minutes for equilibrium conditions

to be reached, measure by means of a graduate the quantity of discharge

corresponding to a given time interval. Measure the piezometric heads

and the water temperature in the permeameter.

(5) Record the quantity of flow piezometer readings, water

temperature, and the time interval during which the quantity of flow was

measured on the data sheet, Plate VIl-I

(6) Repeat steps (4) and,(5) several times over a period of

about hr and compute the coefficient of permeability corresponding to

each set of measured data. If there is no substantial change in the
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permeability tests described in the preceding paragraphs. It is known

that an increase in pressure will cause a reduction in volume of gas

bles and also an increased weight of gas dissolved in water. To each de-

gree of saturation there corresponds a certain additional pressure (back

pressure) which, if applied to the pore fluid of the specimen, will cause

complete saturation. The permeability test with back pressure is per-

formed in a pressure chamber such as that shown in Figure 8. utilizing

equipment that permits increasing-the chamber pressure and pore pres-

sure simultaneously, maintaining their difference constant. The method

is generally applicable to fine-grained soils that are not fully saturated.

Apparatus and procedures have been described by A. Casagrande and

L. Bjerrum and J..Huder

b. Procedure (see Fig. 8). The procedure shall consist of the

following steps:

(1) After having determined the dimensions and wet weigh:

of the test specimen, place it in the triaxial apparatus, using the same

procedure as for setting up a specimen for an R triaxial test with pore

pressure measurements except that filter strips should not be used

(see para 7, APPENDIX X, TRIAXIAL COMPRESSION TESTS).
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cylinder should in general be used for determining the permeability of

remolded samples of cohesionless soils having a permeability less than

about cm per sec

b. Apparatus. The apparatus and accessory equipment should

consist of the following

(1) A permeameter cylinder similar to that shown schernat-

ically in Figure 3, or modified versions thereof The permeameter

cylinder should be constructed of a transparent plastic material. The in-

side diameter of the cylinder should be not less than about 10 times the

diameter of the largest soil particles. The use of two piezometer taps, as

shown by Figure 3b, connected to a standpipe and discharge level tube

eliminates the necessity for taking into account the height of capillary rise

which would be necessary in the case of a single standpipe of small size.

The height of capillary rise for a given tube and condition can be mea-

sured simply by standing the tube pright in a beaker full of water. The

size of standpipe to be used is generally based on experience with the

equipment used and soils tested. In order to accelerate testing, air pres

sure may be applied to the standpipe to increase the hydraulic gradient.

(2) Perforated metal or plastic disks and circular wire

screens 35 to 100 mesh, cut for a close fit inside the permeameter.

(3) Glass tubing rubber or plastic tubing, stoppers, screw

clamps, etc., necessary to make connections as shown in Figure 3b.

(4) Filter materials such as Ottawa sand, coarse sand, and

gravel of various gradations.

(5) Desired'distilled water, prepared according to para-

graph 3b(6).

Manometer board or suitable scales for measuring levels

in piezometers or standpipe.

Timing device, a watch or clock with second hand.

(8) Centigrade thermometer range 0 to 5O C, accurate to,0. C.

(9) Balance, sensitive to 0.1 g.

VII-14
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(7) If it is desired to determine the permeability at several

void ratios, steps 3 through 6 can be repeated, using different consolida-

tion pressures in step 3.

(8) At the end of the permeability determinations, close all

drainage valves and reduce the chamber pressure to zero; disassemble

the apparatus.

(9) Determine the wet and dry weights of the specimen

c. Computations The computations consist of the following

steps.

(1) Compute the test void ratios as outlined in para-

graph 3e(1).

(2) Computations of coefficients of permeability are the

same as those described for the constant-head permeability test

8. PERMEABILITY TESTS WITH CONSOLIDOMETER. A perme-

ability test in a consolidometer (see Appendix VIII, CONSOLIDATION

TEST) is essentially similar to that conducted in a pressure chamber,

except that the specimen is placed within a relatively rigid ring and is

loaded vertically. The test can be used as an alternate to the perme-

ability test in the pressure chamber. The test is applicable primarily

to cohesive soils in a fully saturated condition. Testing is usually per-

formed under falling-head conditions.

A schematic diagram of the consolidation apparatus set up for a

falling head permeability test is shown in Figure 9. Identifying informa-

tion for the specimen and subsequent test data are entered on a data sheet

(Plate VII 3 is a suggested form). The specimen should be placed in the

specimen ring and the apparatus assembled as outlined under Appen-

dix VIII, CONSOLIDATION TEST. The specimen is, consolidated under

the desired load and the falling-head test is performed as previously

described. The
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In SNL Organization 6232, the Division Supervisor (Wolfgang R. Wawersik)
will be responsible for overseeing all technical work in the Geomechanics
Laboratory and for ensuring that all requirements specified by Department
6310 are met.

2.2 Planned Experiments

The work covered by this EP is designed to be exploratory, with the
intent of examining what technique should be used for the QA:level 1 tensile
strength experiments. The techniques to be studied include direct-pull and
Brazilian tests on saturated and unsaturated samples. The direct pull
experiments will be performed with and without metal-filled epoxy fillets.
These fillets are conical shaped and would be placed at both ends of the
samples, simulating a dogbone-shaped sample. In addition, some or all of the
experiments'will be performed on fully saturated samples

2.3 Sample Handling

The requirements for identification (ID) and custody of test samples are
described in SNL NNWSI Project Department Operating Procedure (DOP) 8-1.
This DOP will be followed for all samples used in these experiments. When
the unfinished samples are provided to Organization 6232, they will have the
proper sample IDs and be accompanied by the appropriate sample custody forms.

All experiments on tuff governed by this EP will be performed on samples
provided to Organization 6232 by Organization 6313. All samples will be
nominally 50.8 mm in diameter and have been machined to this.size; however
prior to testing, Organization 6232 will have to grind the sample ends flat
and parallel (The nominal lengths of the samples and tolerances for sample
machining will be determined by Organization 6232 based on what is
appropriate for a given experiment type). The tuff samples were obtained
from a large block of welded, devitrified Topopah Spring Member collected'
from the southeast flank of Busted Butte on the Nevada Test Site. The rock-
physics machines in the Geomechanics Laboratory will be used for this study.

2.4. Calibrations

Organization 6232 will have the responsibility for determining which
instruments should be calibrated for use during this study.. It is important
that the instruments are calibrated over a range of values similar to those
anticipated in the experiments
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falling-head test with the permeameter cylinder.

The permeability may also be determined indirectly from computa-
tions using data obtained during the consolidation test; however the as-
sumptions on which the method is based are seldom satisfied, and conse-
quently, the direct determination of permeability should be employed

where reliable values of permeability are required.

9. POSSIBLE ERRORS. Following are possible errors that would cause
inaccurate determinations of the coefficient of permeability:

a. Stratification or nonuniform compaction of cohesionless soils.

If the specimen is compacted in layers, any accumulation of fines at the
surface of the layers will reduce the measured coefficient of permeability.

b. Incomplete initial saturation of specimen

c Excessive hydraulic gradient Darcy's law is applicable only

to conditions of laminar flow.

d. Air dissolved in water. No other source of error is as

troublesome as the accumulation of air in the specimen from the flowing
water. As water enters the specimen, small quantities of air dissolved
in the water will tend to collect as fine bubbles at the soil-water interface
and reduce the permeability at this interface with increasing time. The
method for detecting and avoiding this problem is described in paragraph
3d(6) (It should be noted that air accumulation will not affect he coef-
ficient of permeability determined by the constant-head test if piezometer

taps along the side of the specimen are used to measure the head loss.)
e. Leakage along side of specimen in permeameter. One major

advantage to the use of the triaxial compression chamber for permeability
tests (see paragraphs 6 and 7) is that the specimen is confined by a
flexible membrane which is pressed tightly against the specimen by the

chamber pressure.
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The reported data should include all of the input parameters (in the
appropriate units) needed for completion of the Data Compilation Forms
(DCF) (A copy of the DCF is in AppendixA.) These forms are used for
submitting laboratory mechanical properties data to the NNWSI Project
Technical Data Base (TDB).

Forward the complete set of records associated with this study to the Pi
within eight weeks of the completion of testing.

Write, revise, and finalize (in accordance with SNL NNWSI Project DOP 5-
2) the TPs relevant to the chosen tensile strength technique. The TPs
should be submitted to the Department 6310 PI by September 1, 1988.

4.4 Data Acquisition System

The data acquisition system to be used for this study will be the same as
that described by Holcomb andJones(1983). If another system is deemed
appropriate by the Organization 6232,staff, then documentation of the alternate
data acquisition, application software-will be-provided to the Department 6310
PI. The documentation should be at least equivalent in detail to that in
Holcomb and Jones (1983).

5.0 SAFETY

Safety-procedures to be followed during these experiments are included in
the Safe Operating Procedures-(SOPs) for each machine in the Geomechanics (SNL
Division 6232)laboratory.

6.0 NONCONFORMANCE/CORRECTIVE ACTION

Nonconformance-of items and/or-processes must be reported to the PI verbally
as soon as possible and in writing within five-working days.- -The 6232 Division
Supervisor is responsible for ensuring that nonconformance are documented and
that corrective actions are determined per the requirements defined in the SNL
NNWSI Project QAP 15-1.

7.0 REFERENCES

Holcomb, D. J., and Jones, A.K.
Data Acquisition for the Rock echanics Lab, Sandia National Laboratories
Report, SAND83-0646, Albuquerque, NM, 1983-



{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}



EP-0015
Rev. 0
Page 2

1.0 GENERAL INFORMATION

1.1 Scope and Objective

ThisExperimentProcedure (EP) describes a group of experiments to be
performedby Sandia National Laboratories (SNL) Organization 6232
(Geomechanics Division) for the Nevada Nuclear Waste Storage Investigations
(NNWSI) Project. These experiments ill investigate the agnitude of the
mechanical anisotropy in the Topopah Spring Member of the Paintbrush Tuff,
and were outlined in the:SNL NNWSI Project Department 6310 Task Definition
Statement for support work to be performed by SNL Department 6230 during
Fiscal Year (FY) 1988.

The objective of the work described in this EP is to conduct a scoping
study for determining the extent of the anisotropy in the elastic and
strength properties of the welded, devitrified Topopah Spring Member.
Mechanical property data will be collected from experiments on outcrop
samples and the results will be analyzed to determine the appropriate
approach and level.of detail, for the QA Level experiments on site specific
samples from the Exploratory Shaft.Facility(ESF)at Yucca Mountain, Nevada.
A secondary result of this investigation will be the development of the SNL
NNWSI Project Technical Procedures (TPs) associated with the defined
technique.

1.2 Applicable Study Plan.

{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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1.0 GENERAL INFORMATION

1.1 Scope and Objective

This Experiment Procedure (EP) describes a specific group of experiments
to be performed by Sandia National Laboratories (SNL) Organization 6232
(Geomechanics Division) for the Nevada Nuclear Waste Storage Investigations
(NNWSI) Project. These experiments will investigate several techniques for
obtaining tensile strength,and were generally defined in the SNL NNWSI
Project Department 6310 Task Definition Statement for support work to be
performed by SNL Department 6230 during Fiscal Year (FY) 1988.

The objective of the work described in this EP is to develop the
technique for measuring the tensile strength of the welded, devitrified
Topopah Spring Member of the Paintbrush Tuff, and for developing and writing
the SNL NNWSI Project Technical Procedures (TPs) associated with the defined
technique.Mechanical property data will be collected on outcrop samples
using several techniques.The results will be analyzed to determine the
appropriate techniquefor the QA Level 1 experiments on site specific samples
from the Exploratory Shaft Facility (ESF) at Yucca Mountain, Nevada.

1.2 Applicable Study Plan

The Study Plan to which this EP relates is 8.3.1.15.1.3, entitled
"Laboratory Determination of the Mechanical Properties of Intact Rock." This
study is presently scheduled to be completed in December 1987 and submitted
to the Departmentof Energy (DOE) for submittal to the Nuclear Regulatory
Commission (NRC) with the Site Characterization ongoing Plan. Work described
in this EP is scoping innature, with a'Quality Assurance(QA) level of 3.
The results from these experiments will-support future experiments defined to
support the repository license application (i.e., QA level I experiments).

2.0 DESCRIPTION OF WORK

2.1 Management

The SNL NNWSI Project Department (6310) Principal Investigator (PI) for
this work is Ronald H. Price (SNL Organization 6313), who is responsible for
providing technical and quality assurance guidance for the experiments, for
ensuring that relevant documentation is completed, and for submitting the
documentation to the SL NNWSI Project Data Records Management System (DRMS).
The DRMS Data-Set ID to which this work is related is 51/L02-1/8/88.
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3. 0 QA LEVEL

The work defined here has been assigned a Quality Assurance (QA) Level of
3 and pertains to Task A.7 of WBS 124213.

4.0 OPERATIONS

4.1 Prerequisites

The only prerequisites relative to the work in this EP relate to
personnel training According to the definitions in SNL NNWSI Project DOP 2-
6, all Organization 6232 staff associated with the work under this EP must be
familiarized with general and specific aspects of the NNWSI Project QA
program. Completion of this familiarization process must be documented and
verified by the Department 6310 PI prior to any technical work beginning.

4.2 Technical Procedures

Technical Procedures (TPs) are not necessary for performing the
experiments under this EP

4.3 Postrequisites

At the completion of activities described in this EP the following
postrequisites will need to be verified:

Present the results of the experiments in a memo to the PI within six
weeks of the conclusion of testing. These results will include tabulated
raw data (e.g, stresses, strains, time) and appropriate stress/strain,
strain/strain, strain/time plots

Forward the complete set of records associated with this study to the PI
within eight weeks of the copletion of testing.

Write, revise, and finalize (in accordance with SNL NNWSI Project DOP 5-
2) the TPs relevant to anisotropy testing. The TPs should be submitted
to the Department 6310 PI by November 1. 1988.

4.4 Data Acquisition System

The data acquisition system to be used for this study will be the same as
that described by Holcomb and Jones (1983) If another system ii deemed
appropriate by the Organization 6232 staff, then documentation of the alternate
data acquisition, application software will be provided to the Department 6310
PI. The documentation should be at least equivalent in detail to that in
Holcomb and Jones (1983).
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2.5 Records Maintenance and Transmittal

Records associated with these studies (including sample preparation,
saturation, and dimensions; fillet composition and size; pre and post-test
calibrations; test conditions and results, etc.) will be kept in accordance
with SNL NNWSI Project DOP 11-2. These records should include a level of
detail which will allow the writing of appropriate technical procedures
describing the same preparation for and execution of the experiment
technique(s) developed.

3.0 QA LEVEL

The work defined here has been assigned a Quality Assurance (QA) Level of
3 and pertains to Task A.8 of WBS 124213.

4.0 OPERATIONS

4.1 Prerequisites

The only prerequisites relative to the work in this EP relate to
personnel training. According to the definitions in SNL'NNWSI Project DO 2-
6, all Organization 6232 staff associated with the work under this EP must be
familiarized with general and specific aspects of the NNWSI Project QA
program. Completion of this familiarization process must be documented and
verified by the Department 6310 PI prior to any technical work beginning.

4.2 Technical Procedures

Technical Procedures (TPs) are not necessary for performing the
experiments under this EP. The TPs describing the tensile strength
technique(s) to be used in the future QA level 1 experiments will be
developed and written as a result of this study.

4.3 Postrequisites

At the completion of activities described in this EP, the following
postrequisites will need to be verified:

Present the results of the experiments in a memo to the PI within six
weeks of the conclusion of testing. These results will include tabulated
raw data,(e.g. stresses, strains, time) and appropriate stress/strain,
strain/strain, strain/time plots.
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APPENDIX A

DATA COMPILATION FORM

CONSTANT STRAIN RATE MECHANICAL EXPERIMENTS
DATA COMPILATION FORM FOR THE NNWSI PROJECT TECHNICAL DATA BASE
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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1.0 GENERAL INFORMATION

1.1 Scope and Objective.

This Experiment Procedure (EP) describes a group of experiments to be
performed by Sandia National Laboratories (SNL) Organization 6232.
(Geomechanics Division) for the Nevada Nuclear Waste Storage Investigations
(NNWSI) Project. These experiments will investigate two techniques for
obtaining fracture properties, and were outlined in the SNL NNWSI Project
Department 6310 Task Definition Statement for support work to be performed by
SNL Department 6230 during Fiscal Year (FY) 1988.

The objective of the work'described in this EP is to compare two
techniques for measuring the fracture properties of the welded, devitrified
Topopah Spring Member of the Paintbrush Tuff, and for developing and writing
the SNL NNWSI Project Procedures (TPs) associated with the.two testing
techniques. Mechanical property data will be collected from experiments on
outcrop samples, and the results will be analyzed-to determine the
appropriate technique(s) for the QA Level I experiments on site specific
samples from the Exploratory Shaft Facility (ESF) at Yucca Mountain, Nevada.

1.2 Applicable Study Plan

The Study Plan to which this EP relates is 8.3.1 15.1.4 entitled
Laboratory Determination of the Mechanical Properties of Fractures. This
Study Plan is presently scheduled to be completed in June 1988 and submitted
to the Department of Energy (DOE) for submittal to the Nuclear Regulatory
Commission (NRC). Work described in this EP is scoping in nature, with a
Quality Assurance (QA) level of 3. The results from these experiments will
support future experiments defined to support the repository license
application (i.e., QA level 1 experiments).

2.0 DESCRIPTION OF WORK

2.1 Management

The SNL NNWSI Project Department (6310) Principal Investigator (PI) for
this work is Ronald H. Price (SNL Organization 6313), who is responsible for
providing technical and quality assurance guidance for the experiments, for
ensuring that relevant documentation is completed, and for submitting the
documentation to the SL NNWSI Project Data Records Management System (DRMS).
The DRMS Data-Set ID to which this work is related is 51/L02-2/19/88.

In SNL Organization6232, the Division Supervisor (Wolfgang R. awersik)
will be responsible for overseeing all technical work in the Geomechanics
Laboratoryand for ensuring that all requirements specified by Department
6310 are met.
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4.0 OPERATIONS

4.1 Prerequisites

The only prerequisites relative to the work in this EP relate to
personnel training. According to the definitions in SNL NNWSI Project DOP 2-
6, ll Organization 6232 staff associated with the work under this EP must be
familiarized with general and specific aspects of the NNWSI Project QA
program Completion of this familiarization process must be documented and
verified by the Department 6310 PI prior to any technical work beginning.

4.2 Technical Procedures
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}
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In SNL Organization 6232, the Division Supervisor (Wolfgang R. Wawersik)
will be responsible for overseeing all technical work in the Geomechanics
laboratory and for ensuring that all requirements specified by Department
6310 are met.

2.2 Planned Experiments.

The work covered by this EP is designed to be exploratory, with the
intent of examining what experimental approach should be used for the QA
level anisotropy study Sonic velocity measurements, and quasistatic,
compression experiments will be performed on samples cored with various
orientations to the preferred rock fabric. In addition, at least some of the
experiments will be performed on fully saturated samples

2.3 Sample Handling

The requirements for identification(ID)and custody of test samples are
described in SNL NNWSI Project Department Operating Procedure (DOP) 8-1.
This DOP will be followed for all samples used in these experiments. When
the unfinished samples are provided to Organization 6232, they will have the
proper sample IDs and be accompanied by the appropriate sample custody forms.

All experiments on tuff governed by this EP will be performed on samples
provided to Organization 6232 by Organization 6313. All samples will be
nominally 50.8 mm in diameter and have anL Dratio of 2:1 The tuff samples
for this investigation were obtained from -large block of welded,
devitrified Topopah Spring Member collected from the southeast flank of
Busted Butte on the Nevada Test Site. The rock-physics machines in the
Geomechanics Laboratory will be used for this study.

2.4 Calibrations

Organization 6232 will have the responsibility for determining which
instruments should be calibrated for use during this study. It is important
that the instruments are calibrated over a range of values similar to those
anticipated in the experiments.
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5.0 SAFETY

Safety procedures to be followed during these experiments are included in
the Safe Operating Procedures (SOPs) for each machine in the Geomechanics SNL
Division 6232) laboratory.

6.0 NONCONFORANCE/CORRECTIVE ACTION

Nonconformance of items and/or processes must be reported to the PI verbally
as soon as possible and in writing within five working days. The 6232 Division
Supervisor s responsible for ensuring that nonconformance are documented and
that corrective actions are determined per the requirements defined in the SNL
NNWSI Project QAP 15-1.

7.0 REFERENCES

Holcomb, D. J., and Jones, A. K.
Data Acquisition for the Rock Mechanics Lab, Sandia National Laboratories
Report SAND83-0646, Albuquerque. NM, 1983.


