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Department of Energy
Washington, DC 20585 QA: L

JUL 5 199?

R. W. Craig, Technical Project Officer
for Yucca Mountain Site
Characterization Project

U.S. Geological Survey
1261 Town Center Drive
Building 12, Room 1249, M/S 423
Las Vegas, NV 89134

VERIFICATION OF CORRECTIVE ACTION AND CLOSURE OF DEFICIENCY
REPORT (DR) USGS-96-D-005

The Office of Quality Assurance staff has verified the corrective action to
DR USGS-96-D-005 and determined the results to be satisfactory. As a result, the
DR is considered closed.

If you have any questions, please contact either James Blaylock at (702) 794-1420 or
Ardell M. Whiteside at (303) 236-5050.

Donald G. Horton, Director
OQA:JB-1987 Office of Quality Assurance

Enclosure:
DR USGS-96-D-005

cc w/encl:
1 .0:Thoma, NRC, Washington, DC
S. W. Zimmerman, NWPO, Carson City, NV
T. H. Chaney, USGS, Denver, CO
D. J. Sinks, OQA/JSGS, Denver, CO
A. M. Whiteside, OQAIUSGS, Denver, CO

cc w/o end:
W. L. Belke, NRC, Las Vegas, NV
D. G. Sult OQA/QATSS, Las Vegas, NV
R. W. Clark, DOE/OQA, Las Vegas, NV
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JP-21, SECION B, PARA 2.e(9) N/A

3 Reow orginmazon: YMP-USGS-ESIP 4U0 WM G. LeCAIN/D. EDWARDS

5 R rasqmeawwnet Cmes

Job Package JP-21, Hydrologic Properties of Major Faults Encountered in the Exploratory
Studies Facility North Ramp, Section B, Para. 2.e. (9) states..."Only SF6 or SUVA-Cold MP
(Tetra fluoroethane) are approved for use as tracers in ESF tests and concentrations are limited to
no more than 20 ppm and 30 ppm, respectively, for tracer injection purposes only"

6 Dscaptio of Condbon

SF6 concentrations measured in the pumping interval (Alcove #2) exceeded the requirements
stated in Job Package 94-21, Section B, Paragraph 2.e. (9) (page 9 of 13).
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Evaluate method used for mixing SF6 in order to get acceptable concentrations at this pumping
interval. If appropriate work with YMSCO Permitting Contact and the State of the Nevada to
make changes to Permit requirements.

USGS TPO will approve all tracer gas testing unitl a.disposition is effected.
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Remedial Actions: Complete. A memo dated August 14. 996has been prepared
and forwarded to Debbie Edwards that specifies the following criteria regarding
convergent tracer tests:

* Block 14 -

1) A Job Package needs to be prepared or an existing Job Package needs to be
revised to include the information relative to performing convergent tracer tests
using SF6.

2) An environmental permit with the state of Nevada for using SF6 as a tracer pas
needs to be processed, or the existing permit needs to be
modified/revised/changed to allow for injection concentrations consistent with the
technical specifications required for conducting convergent tracer tests.

3) An explanation of the methods used to conduct convergent tracer tests and
specifications regarding the maximum volumes of SF6 tracer gas that will be
released into rock formations will be provided..

- Note: Copy of memo attached (/i'/. i) /

Impact on Data: None.

Schedule of Completion: None. Remedial actions are complete. No additional
convergent tracer tests will be conducted until the Job Package & The Environment
Permit are in place. See attached memosfrom Bob Craig regarding the cessation of
convergent tracer tests. ( 4 . AI4. 3)

+ 4+/7

* Investigative Actions: Complete. Specifics regarding the deficient condition were established
during an ESIP senior management meeting with YMP-USGS QA office
staff and USGS technical staff on August 13, 1996. Resulting actions are
outlined in the remedial actions.

D.C. Gillies

G.D. Lecin

Date

S~ IS -fb

Date

Rev. 07103195Exhibit AP-1 .1 U.3
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U. S. GEOLOGICAL SURVEY
Box 25046 I.S._

Denver Federal Center
~~~~~~~~~Denver, Colorado 80225

NJ REPLY REFER TO:

Information Copy
August 14. 1996

MEMORANDUM

To: Debbie Edwards

From: Gary LeCain 0 4

Subject: QA-Work actions needed in order to resume convergent trzcer tests

As a result of resolving Deficiency Report No. USGS-96-DO05, the following actions are needed:
1) A job package needs to be prepared or an existing job package needs to be revised to

include the information relative to performing convergent tracer tests using SF6 as
the tracer gas.

2) An environmental permit with the state of Nevada is needed for using higher
concentrations of SF6 as a tracer gas for conducting convergent tracer tests. Or, the
existing environmental permit needs to be modified/revised/changed to allow for the
higher concentrations of SF6 used for such tests.

3) Scientific Notebook No. 0088 for using the ITT leakmeter model 200 is used for
documenting the convergent tracer tests. This can be verified with Jan Zigler who
helped in conducting the convergent tracer test in alcove 2. For the tests, a
maximum of 10 liters of SF6 will be injected into the rock formation for any given
test.

Additional Information:

The following two job packages list associated test planning packages (TPP) that need to
be examined to see if convergent tracer tests are discussed within their content. If so, a
new or revised job package may not be needed.

The job packages are:
1) JP 94-21 entitled "Hydrologic Properties of Major Faults Encountered in the

Exploratory Studies Facility North Ramp"; associated TPP is T-93-8.

page 1 of 2
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August 14, 1996Memo from LeCain to Edwards

Subject: Work actions needed in order
to resume convergent tracer tests

2) JP 95-1 entitled "Hydrochemistry and Radial Borehole Tests in the Exploratory
Studies Facility North Ramp and Test Alcoves"; associated TPP's are a) TPP-92-12,
and b) TPP-92-13.

Note: A copy of Deficiency Report No. USGS-96-D005 is attached for your information.

If you have questions or need additional assistance, give me a call at (303) 236-5050, ext. 229.

GPJJsk

w/o Atachment

cc: Dan Gillies
Bob Williams
Bob Craig
Tom Chancy
Martha Mustard

- Bruce Parks
Jon Woolvcrton
Jan Zigler

page 2 of 2
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY DeAl

Yucca Mountain Project Branch 6-, -

1261 Town Center Drive, Room 423
Las Vegas, NV 89134

July 23, 1996

Memorandum

To: Gary D. LeCain, Priicipal Investigator, Earth Science Investigations Program,
Yucca Mountain Project, U.S. Geological Survey ,

From: Robert W. Craig, Chief, Yucca Mountain Project Branch, U.S. Geologil 
Survey

Subject: Convergent Tracer Testing

This is to confirm the previous verbal direction provided to you by Debra Edwards, ESF and
Surface-Based Test Coordinator, to cease any additional planned tracer tests until frther
notice. No further convergence tracer testing or other tracer use by your project shall occur
until a demonstration of a tracer release mechanism that unquestionably meets the stipulations
of the Underground Injection Control Permit from the State of Nevada.

Test resumption will require, at a minimum, my written notice. I anticipate that other
approvals will be required prior to resumption of any tracer testing.

cc: Wendy Dixon, DOE
Susan Jones, DOE
Rick Craun, DOE
Debra Edwards, USGS
Dan Gillies, USGS _
Bob Williams, USGS
Mike Harris, M&O
Tom Pysto, M&O
Tom Chaney, USGS



FY A Ria~YN ~ 
f.ry: V . lS*~/7/6 L O 3 rio.

USG S - -bos

United States Department of the Interior
U.S. GEOLOGICAL SURVEY D-'4

Yucca Mountain Project Branch
1261 Town Center Drive, Room 423

Las Vegas, NV 89134

Information Only

July 24, 1996

Memorandum

To: Distribution

From: Robert W. Craig, Chief, Yucca Mountain Project Branch, U.S. Geological
Survey - PO

Subject TRACER USAGE ON THE YUCCA MOUNTAIN SITE
CHARACTERIZATION PROJECT

Effective immediately, any test activity utilizing tracers shall not be conducted by U.S.
Geological Survey (USGS) personnel in support of the Yucca Mountain Site Carac on
Project without my specific written notice to precede. My written notice to precede is in
addition to any other applicable Yucca Mountain Site Characterization Office (YMSCO)
requirements. The purpose of this directive is to ensure full compliance with the
Underground Injection Control (UIC) permit issued to the YMSCO by the State of Nevada.

My notice to precede will only be issued upon a demonstration to my satisfaction that the
requirements of the UIC permit will be met utilizing the proposed testing methods. You are
encouraged to plan well in advance of your field testing in order to ensure timely issuance of
the notice to precede. I will require a written description of testirg plans and methods to be
employed, as well as any applicable YMSCO approvals or documentation prior to issuing a
notice to precede.

Please consult with Debra Edwards, ESF and Surface-Based Test Coordinator, for issues
related to the use of tracers and the UIC permit If it is necessary to request a modification of
the UIC permit, Debra will coordinate with the appropriate YMSCO personnel. Please be
aware that a modification to the UIC permit may be a time consuming process, so plan as far
in advance as possible.

The only exception to this directive is the use of a gaseous tracer in conjunction with "dry"
drilling, and only when conducted while utilizing USGS technical procedure HP-07, "Method
to Inject and Monitor Tracer Gas in Drilling Injection/Return Air Stream."

This directive shall remain in effect until further notic& If you have any questions, please
call me at (702) 295-5171.

r o.-/^ c
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Distribution:

D. Grnies, USGS
R Luckey, USGS
Z. Peterman, USGS
B. Parks, USGS
ML Chornack, USGS
R Williams, USGS
L. Ducret, USGS
B. Dudley, USGS
J. Stuckless, USGS
J. Krulik, USBR
L. Anna, USGS
S. Beason, USBR
D. Beck, USGS
J. Czarnecki, USGS
W. Day, USGS
A. Flint, USGS
L. Flint, USGS
R. Graves, USGS
E. Kwicklis, USGS
R. LaCamera, USGS
G. LeCain, USGS
S. Lundstrom, USGS
B. Marshall, USGS
C. Menges, USGS
D. O'Leary, USGS
J. Paces, USGS
G. Patterson, USGS
S. Pezzopane, USGS
J. Rousseau, USGS
R. Spengler, USGS
P. Tucci, USGS
J. Whelan, USGS
J. Whitney, USGS
A. Yang, USGS

cc: W. Dixon, DOE
S. Jones, DOE
R. Craun, DOE
M. Harris, M&O
T. Pysto, M&O
T. Chaney, USGS
D. Edwards, USGS
J. Zigler, USGS
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Evaluation of 8-15-96 response to USGS-96-1)005

Blocks 14 Remedial Actions: This block should identify actions needed to correct the specific
condition noted which is that the SF6 concentrations measured in the pumping interval (Alcove
#2) exceeded 20 ppm. The action stated in this block is really more an action to preclude
recurrence (see discussion below under that heading.) I would suspect that there is nothing that
can be done to 'remedy" or "correct" what already happened but the response should include a
discussion of any impacts. You have concluded that there is no impact on data; please provide
your justification for this statement (such that the limitation provided in the job package was not
based on a scientific investigation need but solely on an environmental permit requirement if this is
the case.)

Block 15 Extent of Condition: This block needs to describe the investigative actions performed
to determine the extent of the deficiency and the results of the determination. A reference to a
meeting does not suffice; a summary of the meeting discussion is what is needed. Block 10
Recommended Actions requested an evaluation of methods used for mixing SF6; there is no
discussion of this in the response although there was a discussion during the meeting concerning
using the borehole as a mixing chamber. Another topic discussed in the meeting but not
mentioned in the response is wyhy the job package and environmental permit need changing. In
addition, a statement is needed regarding how extensive this problem was. (Was the violation in
alcove #2 a one-time occurrence in the pump interval? Was there a violation at the tracer
injection point for every convergent tracer test? How many convergent tracer tests have there
been?)

Block 16 Root Cause Determination: I concur that a formal root cause determination is not
required, if an amended response provides a full discussion of the investigative actions.

Block 17 Action to Preclude Recurrence: The action stated in block 14 of the initial response
was to write a memo and the initial response stated that the action is complete. The 8-14-96
memo to Debbie Edwards, YMP-USGS Field Test Coordinator, was only an attempt to initiate
the necessary actions. The memo to Debbie Edwards did not include all the necessary information
for her to initiate the changes requested. Most notably, the needed permissible concentration is
not provided. Please coordinate with Debbie to assure that you are getting al the necessary
information to her and, in the amended response, provide an interim due date when you can
accomplish this.

The letter from Bob Craig is a good interim control but the complete actions necessary to
preclude recurrence will be changing of the job package or issuance of a new Field Work
Package. (NOTE: Job Packages are being replaced by Field Work Packages per YAP-5.7Q as
they are revised.) Because the environmental permit is not a QA document, I would not require

Exhibit AP.16.10.3 REV. 07103195

FRMOO047.001

*~~ d9sa
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that the response to this DR include a specific commitment to revise it or to get an exception to it;
I expect that the revision/development of the Field Work Package will require this. A final
completion date is also needed (ie., when you expect the Field Work Package revision or new
Field Work Package) to be complete. I realize this is not under your control and an educated
guess for this date is perfectly acceptable. From discussions during the 8- 13-96 meeting, I also
realize that these actions may take a very long time (ie. several months). We in QA need this
due date to know when we should expect to be able to verify and close this deficiency report As
Responsible Individuals (per AP- 16. IQ), you need to track the actions to knowwhether they are
proceeding or whether you will need to amend your response or ask for an extension.

As~hn R Mustard, Quality Assurance Representative
3-7&

Date

Exhibit AP.16.1Q.3

FRM00047.001
REV. 07103/95
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Block 14 Remedial Actions: Because the action has already occurred, no action can be taken to correct the completed action.
Actions to preclude recurrence are described in Block 17. There is no impact on the data. The information provided in the
job package which limited the concentration of gas which could be injected while performing convergent tracer tests was not
based on the scientific needs of the test but rather on an environmental permit requirement. Consequently, the tests
performed provided valuable and accurate data.

Block 1 Extent of Condition: The investigative actions for this deficiency initially involved inquiries by supervisors to
consider the extent of the condition and actions needed to resolve the condition. Preliminary investigations indicated a
meeting was needed by ESIP personnel and QA personnel to address the issues. A meeting was held on August 13, 1996.
During the meeting all attendees agreed that a new Job Package needs to be prepared by Los Alamos or the appropriate
existing Job Package needs to be revised. To achieve that end Debbie Edwards was requested to contact personnel
responsible for preparing Job Packages to determine information they would need to prepare a new Job Package or to revise
an existing Job Package. The letter of response from Debbie Edwards is attachedknd the response to her letter is provided
at the points indicated in this Block and in Block 17. During the meeting it also was tated that no additional convergent
tracer testing would be performed until all matters pertaining to this DR were resolve .t (A*. ) J

A discussion of the methods used for convergent tracer tests and the use of SF6 follows and is in response to Debbie
Edwards item 2 - Description of test. The tracer gas Is Injected directly from a factory prepared tank containing 1 to 10
percent SF6. No additional mixing of the SF6 is done. The volume of SF6 Is then monitored with a mass flow controller.
Convergent tracer testing starts with pumping air out of an isolated interval in a borehole. This removal of downhole air
creates a pneumatic flow field where the surrounding rock gases flow into the pumped borehole and are subsequently
removed from the flow system. Because the tracer release point and the pumping interval are separated by a known
distance, the tracer will mix in the pneumatic flow field as it travels the known distance. In the Bow Ridge Fault Alcove the
intervals were separated by 3 meters, this means the zone of mixing Is a sphere with a radius of 3 meters. This sphere has a
surface area of 113 square meters and tracer injection interval had a surface area of approximately 0.06 square meters. This
means that with the given flow geometry the tracer gas will be mixed at a ratio of 1883:1. Based on these calculations the
convergent tracer tests required SF6 tracer concentrations of 5.6% in order to measure a 30 ppm tracer response in the
pumping interval. Because the drilling operations use SF6 and the SF6 measurement system is accurate only at levels in
excess of 1 ppm it is necessary to have the high tracer concentrations. If we are restricted to 30 ppm at the tracer release
point, the expected tracer concentration at the pumping interval would be 0.015 ppm which Is masked by the drilling air and
below the monitoring detection limit. Consequently, if the Job Package is not changed or if the Environmental Permit is not
modified or will not allow exceptions then no meaningful convergent tracer tests can be run and required technical work
cannot be completed.

The equipment and the configuration of the equipment are located at two points, the point of injection and the point of
sampling. At the point of injection -is the tank with a pressure regulator containing the SF6, a mass flow controller, and
packers in the borehole. At the point of sampling are packers, a vacuum pump, and a final mass flow controller.

The extent of the problem occurred during the summer of 1996. In 1996, on June 26, 27, 28, and July 9, 10 11 the
USGS conducted six convergent tracer tests between boreholes 1 and 2 in the Bow Ridge Fault Alcove. These were the only
convergent tracer tests preformed in the ESF. The 30 ppm limit was exceeded in the tracer release interval during all six
tests. The 30 ppm limit was exceeded in the pumping interval only during test number 2.

Block 17 Action to Preclude Recurrence: The needed permissible concentrations were provided to Debbie Edwards on August
14, 1996. Future convergent tracer testing will require up to 10 liters of 10% SF6 to be released in the boreholes per test.
Up to 12 tests may be conducted over a two week period in a single alcove. Tracer testing is scheduled to be conducted in
the Northern Ghost Dance Fault Alcove in April of 1997. The preceding information answers Debbie Edwards' item 2 -
Maximum concentration to be injected and maximum volume of SF6.

(A4.-J) X)O' 3/V/9s7
With regard to Item 1 in Debbie Edwards' memowe agree an updated Field Work Package must be prepared and we will
cooperate with the responsible (Los Alamos) party as needed.

The final completion date for this DR is March 31, 1997. While completing the Field Work Package by this date is not under
USGS control, completion by this date is required to allow for scheduled alcove testing to begin.

t3-7C. o , G
. C. Gillies Date G. D. LeCain Date

*~~~~~~ eaa
E0i#007=3 REV. 070395
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United States'Department of the Interior
U.S. GEOLOGICALSURVEY

August29, 1996

To: Bob Williams

Pmm: Debbie Edwards

Subject: QA-Work actions weeded to resume convergent tests

Here me my suggestions for wha is zjded before fielding a convergent tacer est:

1. An updated Field Wok Package W) must be prparcd. [be Test Planning Packag
(Tr and lob Package (JP) is beig replaed by a FWP. (Clb TPP aid JP procedmrA no
longer exist) The FWP is currently in review and will be contolled prior to the initiition
of drilling in th Noth Ghost Dance Access Drift on Septembar 9th. As it stands now, it
stipulates that the concentration of SF6 during injection cannot exceed 30 ppm. The State
of Nevada interprets that to mean 30 ppm at the point of release of the tracer gas.

2. The PI must submit testing requirementa to iniSe the procss to request a case-by-e
exemption from the concentration stated in the permlt. (It is my understanding that
atMly changig the permit is a time-consuming process wbch =quires a public
heaing, ctc). Testing zquiremeats must include:

maximumn oncenonto be injected and maxlmmt volum of SF6 (ic,
10 ites at 10%)

Descripfion of tst: Methods, equipent, on, how the iection
concentration vll be achieved (ie, mixing of 10% SF6 wth _
compressed air orby mijection di cdy from atak with O.l% SF6 etc)

3. Scientific Notebook SN-08f is referenced in 6 e new FWP, as well as, SN-096.

E you have Any questions, please call me at (702) 794-74 3.

102

1 I oq 0
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SUPPLEMENTAL RESPONSE EVALUATION AND REQUEST FOR SUPPLEMENTAL RESPONSE (page I of 1)

The March 31, 1997 supplemental response (status of actions) has been reviewed and approved. Please submit a
supplemental response regarding status of the environmental permit by June 26, 1997.

Supplemental response (status of actions) due June 26. 1997.

Submitted by: ct. - t
Donna Sinks, DOE/QATSS

Date: 11A 7

djs\dr\96dOO\0402.app

( Exhibit AP-16.103 REV.07/03/95
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Supplemental Response:

According to Debbie Edwards, the field work package is complete, but the state environmental permit has not been submitted to
the State for approval yet. Apparently the DOE-YMP environmental people have concerns that need to be addressed, and that is
holding the process up. As of today, there is no expected completion date.

Michelle S. O'Brien, 6/24/97 } oy97 vl

Exhibit AP- 16.1 03 RE.0_ 71.03__ ._5
Exhibit AP-1 8.103 REV.07103195
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PR/DR CONTINUATION PAGE
VERIFICATION OF REMEDIAL ACTIONS AND RECOMMENDATION FOR CLOSURE (page 1 of 2)

The Supplemental Response of 6/24/97 has been reviewed. During a review of the history of the DR, it was determined that the
USGS has completed all actions necessary to address the DR, with the exception of the issuance (or revision, if appropriate) of the
State of Nevada injection permit to allow exceeding the current limits of SF6. The following is a chronology of the actions relative
to this DR.

7/31/96 DR issued
8/14/96 Response (Blocks 14 and 15)

- need new or revised job package to included convergent testing informtion
- need new or revised permit to allow for higher concentration of SF6
- SF6 specifications and explanation attached to DR.

Att. I (8/14/96 memo, LeCain to Edwards):
- need new or revised job package (JP) to include convergent testing informtion
- need new or revised permit to allow for higher concentration of SF6
- SF6 specs. and explanation provided (refers to scientific notebook SN-0088)
- possibly need 2 revised or new JPs based on contents of Test Planning Packages (TPPs)
Att. 2 (7/23/96 memo, Craig to LeCain):
- cease testing until permit stipulations met
- written notice from Craig needed before testing to resume
Att. 3 (7/24/96 memo, Craig to Distribution):
- cease any testing until written notification received from Craig

8/30/96 Evaluation of response and request for amended response
- requested justification for determination that there was no impact on data
- requested summary of meeting
- requested evaluation of methods used for mixing SF6
- requested why permit and JP need changing
- requested expected date of new/revised Field Work Package (FWP), which would include permit actions

9/13/96 Amended resose
- Block 14: justified why there was no impact on data
- Block 15: provided summary of 8/13/96 meeting
- Block 15: provided discussion of methods for mixing SF6
- Block 15: provided explanation why job package or permit should be modified
* Block 15: determined extent of problem (boreboles I and 2 in Bow Ridge Fault Alcove - Alcove #2)
- Block 17: provided estimated date (3/31/97) of new or revised FWP:

Att. 4 8/29/96 memo, Edwards to Williams:
- need updated FWP (will replace TPP and JP)
- explained why permit needed changing

9/18/96 Evaluation of Reonse
response accepted

3/31/97 Suplemental Response
JP (i.e., FWP) and permit still in progress

42/97 Acceptance of Suplemental Response and Request for SupIlemental Response
- requested supplemental response by 6/26/97 indicating status of permit

6/24/97 Supplemental response
- FWP complete
- permit not approved yet

(continued on page 12)

Exhibit AP-1 E.103 REV.061o2/97
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A discussion was held on 7/1/97 with Gary LeCain (PI), Suzy O'Brien (QA Implementation Specialist), Debbie Edwards (ESF and
SFB Coordinator), and Donna Sinks (OQA On-site Representative) regarding the status of the permit. The following additional
relative correspondence was acquired during the discussion:

10/24/96 Att. 5: Memorandum, LeCain to Edwards - provided testing information for Southern and Northern Ghost Dance
faults

10/31/96 Att. 6: Letter, Edwards to Oliver/Mitchell - request for permission to inject 1% SF6 mixed with air at the Southern
and Northern Ghost Dance faults; and to inject 10%/a SF6 into Northern Ghost Dance Fault for convergent tracer
testing

11/18/96 Att. 7: Approval of Field Work Package FWP-ESF-96-006, RI, Hydrologic Properties of Major Faults Encountered
in the ESF

5/8/97 Att. 8: Letter and schematic, Edwards to Elkins/Mitchell - provided additional information regarding convergent
testing at Northern Ghost Dance Fault

According to D. Edwards, the FWP will not be revised. The tracer limits are not stated in FWP-ESF-96-006, RI. An
administrative hold on testing is currently in place until an exemption to the permit is granted. If the exemption is granted, the
administrative hold will then be removed. This removal of the hold will probably be documented in a letter to the file. The subject
tracer testing is scheduled to resume late August 1997. However, there is no assurance when, or if, the exemption to the permit will
be approved.

The USGS has satisfactorily completed all actions to this DR over which it has control. USGS management has taken steps to
ensure that testing will not resume without the appropriate permission. The PI has been informed (see Att. 2) that testing will not
resume until rin permission is received from R. Craig, the USGS TPO. Additionally, all YMP USGS personnel were informed
(Att. 3) that testing utilizing tracers will not be conducted without written permission from R. Craig. It was reinterated to the PI by
D. Sinks, OQA On-site Representative, that any testing using tracers will au resume until written permission is granted.

As a result of the investigative actions and the remedial actions (including impact on data [none) and schedule of completion) taken
by the USGS, it is recommended that this DR be closed.

Submitted by:. Qn-ka mum&4 a-- - Date: - b-q 7
Ardell Whiteside, OQA On-site Representative

Exhibit AP-16.103 REV.07/03/95
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To:. Debbie Edwards

From: Gary LeCain

Subject: FY97 tracer use in ESF testing.

The USGS Major-Faults Testing program requires permission to use
SF6 as a tracer gas during air-injection testing and convergent
tracer testing. Tests will be conducted under SP 8.3.1.2.2.4.4,
WBS 1.2.3.3.1.2.4, Scientific Notebook 0096 (Major Features Air-k
Testing in ESF). The tracer will be required during four test
periods.

1. Northern Ghostdance Fault single-hole air-injection testin in
the eothermal borehole.

Injected tracer concentration: 10 ppm, a 1 tracer gas will be
mixed with compressed air using mass flow controllers to control
the volumes, mixing will be done uphole and the tracer
concentration injected downhole will not exceed 10 ppm. This
testing meets the state tracer limit.

Total tracer use over the test period: 0.72 cubic meters of 1 SF6

2. Southern Ghostdance Fault single-hole air-iniection testin in
the geothermal borehole.

Injected tracer concentration: 10 ppm, a it tracer gas will be
mixed with compressed air using mass flow controllers to control
the volumes, mixing will be done uphole and the tracer
concentration injected downhole will not exceed 10 ppm. This
testing meets the state tracer limit.

Total tracer use over the test period: 0.72 cubic meters of 1% SF6

3. Northern Ghostdance Fault cross-hole air-injection testing.

Injected tracer concentration: 10 ppm, a 1% tracer gas will be
mixed with compressed air using mass flow controllers to control
the volumes, mixing will be done uphole and the tracer
concentration injected downhole will not exceed 10 ppm. This
testing meets the state tracer limit.

Total tracer use over the test period: 1.0 cubic meters of 1% SF6
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4. Northern Ghostdance Fault convergent tracer testing.

Injected tracer concentration: 100,000 ppm, a 10% tracer gas will
be released into selected downhole test intervals, the tracer will
mix in the surrounding rock and be transported under a pneumatic
gradient to a sampling interval. This testing will exceed the state
tracer permit and will require an exemption.

Total tracer use over the test period: 0.5 cubic meters of 10t SF6

R?.O of



United States Department of the nterior
U.S. GEOLOGICAL SURVEY

Yucca Mountain Project Branch
101 Convention Center Drive, Suite 270

Las Vegas,NV 69109 J

inforrtlod l
October 31, 995

Ronald Oliver r
Los Alamos National Laboratory
101 Convention Center Drive, Room 205
Las Vegas, NV 89109 co

Attention: Alan Mitcell

Subject FY 1997 Tracer Use In Exploratory Studies Facility Testing (ESF)

The USGS Principal mstigator fbr Hydrologic Properfies of Major Faults, Gary
LeCain, requests permission to use SF6 as a tracer gas duing alrInection testing and
convergent tracertesting in the ESF. Test will be conducted under SP 8.3.1.2.2A.
WS 13.3.12.4, Scientifie Notebook 00Q6 (Major Features Air-K Testing n ESF).
The USGS Technical Project Officer concurs with this request The tracer will be
required during the following four test periods:

1. Northern Ghost Dance Fault singlehole air-nection testing In the geothermal
borehole.

Injected tracer concentration: 10 ppm. A 1% tracer gas will be mixed with compressed
air using mass flow controllers to control the volumes. Mixing will be done uphole end
the tracer concentration Injected downhole will not exceed 10 ppm. This testing meets
the state tracer limiL.

Total traor use overthe test period: 0.72 cubic meter of 1% SF6

2. Southern Ghost Dance Fault single-hole alr4nJection testing in the aeothermal
borehole.

Injected tracer concentration: 10 ppm. A 1% tracer gas Wlf be mixed with compressed
air using mass flow controllers to control the volumes. Mixing will be done uphole and
the tracer concentraton i[Nected downhole will not exceed 10 ppm. This testing meets
the state tracer limiL

Total tracer use or the test period: 0.72 cubic meters of 1% SF6

?Q;>1 f
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3. Northern Ghost Dance Fault cross-hole airfniection testIn.

Injectedtracerconcentration: 10 ppm. A 1% targas wiU be mxed with compresed
ir using flow controllers to control the volumes. Mbdng wilt be done phole and the

trcer conron ected dwnhole will not exced 10 ppm. ThIstesting mets the
state tracer rn

Tobl tracer use overthe test period: 1.0 cubicretrs of % F6

4. Northern Ghost Dance Fault convement tracertst.

Inectedtracerconcentration: 100,000ppm A 10% tracergaswill be released into
selected downhole test intervals. T tracerwill m wthir i thesurounding rock
and be transported under a pneumatic gradient to a sampling interval. This testing
exceeds the statmcer permit and requires an xemption.

Total tracer use overthe test period: 0.5 cubic meters of 10% SF6

If you have any questions, please contact me at (702) 794-7473.

Sincerely,

Sre8,e

Debra Edwards
ESF & Surface-Based Testing
Coordinator

cc: R. Craig, USGS, MS 423
G. LeCaln, USGS, Denver, CO
D. Luckey. USGS, Denver, CO
G. Severson, USGS, Denver, CO
N. Elkins, LANL

?~na ~0;a



I 1 .07-01-1997 09:25 IM2 2'- 6604 LANL5NL/LLML/VP. P. 06

�%- -- z)�.r�, +#. -/, a - / -"5e
-- lmomof-

U.S. DEPATMENT OF EN

C
RH

MEAQY

YUCCA MOUNTAIN
SITE CHARACTERIZATION

_ PROJECT

HYDROLOGIC PROPERTIES
OF MAJOR FAULTS

ENCOUNTERED IN THE ESF

REVISION I ff%

FIELD WORK PACKAGE
FWP-ESFm96-006

NOY18 1996

i'm~~~~~~~IUUM ,U WI W

UNITED STATES DEPARTMENT OF ENERGY

0---



07-01-1997 09:26 70Z 2 6604 LANL/5NL/LLNL/VMP P. 07

I US 64- %v o"A#. 7, o. z +2 I
________________ ; -.'---....-I.......

YMP-251-RO
M M259

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
ESF FIELD WORK PACKAGE APPROVAL

]

QA:L

'qEdTION I (roject Engineer completes)
WP M4e:

Uydroloic Ptpenia of MWo Faults Encounczud in the ESF

FwP N --mber: -igv Prjec Enginw.
FW.ESF9006 An hwhell.

CRWeted orCnlz ona: 
cRWMS M&kO (CM. fD71icrES TO PIt, Sampla ollecio Suppofi. Phoay Sappn Ddlln EqiiSuppon).

HISTORY OF REVISIONS

Refton ~Effective "
Reiilsn P Reio *o * _n

O 0W/996 N/A Initaiau BReacesuV T-934 and 9441.

| i/i9,,6 19, a& a ee.to ria1itni

EIO9N I . _

Tim hbuvkl MIO u *gr"&au, maimtb 3mW m tacimul. h scc~rdmc. uthFWm FP and ~hb1 ft~ui~b ltflekitWd*5Sild
Ca ~* pw yfl MC.I9 )i.soft Prgram Opersn Maager. Gwure: bet:
L L l-1q m L~~~~~ay ~~ ~ A&A f LIkU Lt- f. $L
Ma&O Oita ConatvwWtoperuins Manager Gignaturr o.
%Sandifer 11-13-16

M&O OA Manager Nevada: 8ignature. Date

. _. _ _, _ _,, _ 6_ _ = - 6_ _

'I ExIN YAP-6.70.2



07-01-1997 09:24
1

702 2n= 66e4 LANL/5NL/LLNL/VMP P. 03
. . .

United States Department of the Interior 'CL~ '8/ /< I
US. GEOLOGICAL SURVEY

1180 Town Center Drive
Lsi Vegas, NV 89134

WBS: 12.3.1
Information Only

May 8, 1997

Ned Z Elis
Scientific Programs Ot=ce/TEST
1180 Town CentcrDrive
Las Vegas, NV 89134

Attention: Alan Mitchell

Subject: Transmittal of Test-Related Information for Tsting In the Northern Ghost Dance
Fault Alcove

At your mquest, I am providing additional infonmation which was not included in my
letter of October 31. 1996, on planned convergent trae tets In the Northern Ghost
Dance Fault Alcov The Principal Investigator (PI) for Hydrologic Properties of Mijor
Faults, Gary LeCaln, Is planning to conduct these tets beginning in August 1997. As
stated in my previous request, the PI is requesting an exemption from the 20 ppm
njection limit for SF6 in order to inject up to 100.000 ppm. The PIts also requesting to
hn helun (He) at the same concentrations as follows:

For SF6 and He: A 10% tracer ga will be released into selected dowehole test intervals
at a concentration of aoxmtely 100,00D ppm. The acr will mix with air in the
rounding rck and be transported under a pnmic pdient to sampling Interval.

Total volume of tracer to be used during the test period is 0.5 cubic meters of 10% SF6.

Te procedure that will be used for the work is scientific notebook SN-0096, Major
Faults Air-K Testing. A shematic diaram of the injction sV tem is enclosed.

The method used to conduct convergent tae tests consists of pumping air out of an
isolated zone In a borhole. This creates a pneumatic gradient where the srounding
rock gases flow into the pumped borehole and ae subsequently removed from the flow
system. The tst goal is to measure the time it tkes for a gas released in the nearby
borehole to travel and b removed from the synem at t pumped borehole.

As the tracer gas is released into the nearby borehole a few metcs away. It mixes with the
flowing rock gses and is diluted The dilution occurs within a spherical zone of mixing
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between the two borchvlcs. In order for the concentations of tt ga in the peremoved from the scstem to be high enough to be measurable and distinguishable fombackgru d racer left n Ihs sYstem frm drilling and Ar-K testing activities,concentrions of up to 1OOO0 ppm ae quired.

If you have any questions or require more infoimaion, plan contact me at (702) 29S-5745,

Sinlcerely,

-~~~j~ 4C- 'L
Debra L Edwards
ESP and Suface-Based Testing Coordinator
U.S. Geological Survey

-, VFC/

enclosure

cc: .. Caig uJSOS
0. LCin. USGSIDENVR
0. PaUUo, USS/DMENVER
0. Son, USOS/DEWv
L. ZiSler. USGSJMS 721
0. Roddtqc. USGS/MS 721
R Oliver, LANL, E.13/LV

R. Ioyah, LANL/FO
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IM l J 1. N LDFFICE OF CVUAN RADIOACTIVE WASTE MANAGEMENT
DEFICIENCY DOCUMENT ENCODING FORM

1. Document No. iP i2,IS; I-1i12 
Issuing Org. Codej
Fiscal Yr. (last 2 digits)
Document Type C
Seq. Number_ _
Extension number (for multiple deficiencies)

Doc. Type Codes:
C - Corrective Action Request 0 - Other: NRC cornmtm
D - Deficiency Report A - Deficiency closed durir
P - Performance Report S - Deficiency closed durir
N - Nonconformance Report T - STIR

IRIGINAL

ents, Vendor documents
ng audit
ig surveillance

2. Initiation Date 1Qr71- 14P- i (MMIDDrY)

3. Deficency Code: I i91-

Deficiency Code: I ILIL1

Deficiency Code: L.ILI LJ

4. DeficiencyCauseCode: 10JaL:i

Deficiency Cause Code: 101g1,/1

Deficency Cause Code: IIII

5. HardwareCode:(if1applicable) 1 1

6. Supplier:(If'opplicable) I I I I I I I I I I 

7. Miscellaneous:(Ifapplicable) I I I I I I I I I

S. Data Fe ReView.

Open deficiency found: 03 No Q Yes - DD#

Three or more recurring deficiencies In the same organization noted In last 4 quarters? No Q Yes

If Yes, STIR Initiated? Q Yes - STIR No. t /
Q No - If No, provide ustification:

I OAR &4 Yt

* See latest revision of Trending Codes List

Date 7 4 6
-p.;tf .. (

Eidilbit AP-16.30.2 Rev. O7JU3J�5
Exhibit AP-16.302 Rev. 075
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PR/DR CONTINUATION PAGE
VERIFICATION OF REMEDIAL ACTIONS AND RECOMMENDATION FOR CLOSURE (page 2 of 2)

A discussion was held on 7/1/97 with Gary LeCain (PI), Suzy O'Brien (QA Implementation Specialist), Debbie Edwards (ESF and
SFB Coordinator), and Donna Sinks (OQA On-site Representative) regarding the status of the permit. The following additional
relative correspondence was acquired during the discussion:

10/24/96 Att. 5: Memorandum, LeCain to Edwards - provided testing information for Southern and Northern Ghost Dance
faults T

10/31/96 Att. 6: Letter, Edwards to Oliver/Mitchell..-request for permission to inject 1% SF6 mixed with air at the Southern
and Northern Ghost Dance faults; and to inject 10% SF6 into Northern Ghost Dance Fault for convergent tracer
testing

11/18/96 Att. 7: Approval of Field WorkPackage FWP-ESF-96-006, Rl, Hydrologic Properties of Major Faults Encountered
in the ESF

5/8/97 Att. 8: Letter and schematic, Edwards to Elkins/Mitchell - provided additional information regarding convergent
testing at Northern Ghost Dance Fault

According to D. Edwards, the FWP will not be revised. The tracer limits are not stated in FWP-ESF-96-006, RI. An
administrative hold on testing is currentiy in place until an exemption to the permit is granted. If the exemption is granted, the
administrative hold will then be removed. This removal of the hold will probably be documented in a letter to the file. The subject
tracer testing is scheduled to resume late August 1997. However, there is no assurance when, or it the exemption to the permit will
be approved.

The USGS has satisfactorily completed all actions to this DR over which it has control. USGS management has taken steps to
ensure that testing will not resume without the appropriate permission. The PI has been informed (see Att. 2) that testing will not
resume until written permission is received from R. Craig, the USGS TPO. Additionally, all YMP USGS personnel were informed
(Att. 3) that testing utilizing tracers will not be conducted without written permission from R. Craig. It was reinterated to the PI by
D. Sinks, OQA On-site Representative, that any testing ufing tracers will n= resume until written permission is granted.

As a result of the investigative actions and the remedial actions (including impact on data [none] and schedule of completion) taken
by the USGS, it is recommended that this DR be closed.

Qz&a VK1&Submitted by:._ Date: _- ____7
Ardell Whiteside, OQA On-site Representative
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