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REPORT DETAILS
1.0

INTRODUCTION

The principal purpose of the On-Site Licensing Representative (OR) report is to alert
U.S. Nuclear Regulatory Commission (NRC) staff, managers and contractors to
information on the U.S. Department of Energy (DOE) programs for site characterization,
repository design, performance assessment, and environmental studies that may be of
use in fulfilling NRC's role during pre-licensing consultation. The principal focus of this
and future OR reports will be on DOE's programs for the Exploratory Studies Facility
(ESF), surface-based testing, performance assessment, data management systems and
environmental studies. Relevant information includes new technical data, DOE's plans
and schedules, and the status of activities to pursue site suitability. The OR's also
participate in activities associated with resolving NRC Key Technical Issues (KTls). In
addition to communication of this information, this report may raise potential licensing
concerns, or express opinions; these items represent the views of the OR's. The
reporting period for this report covers August 1, 1999, through September 30, 1999.
2.0

OBJECTIVES

The function of the OR mission is to principally serve as a point of prompt informational
exchange and consultation and to preliminarily identify concerns about site
investigations relating to potential licensing issues. The OR's accomplish this function
by communicating, consulting and identifying concerns. Communication is
accomplished by exchanging information on data, plans, schedules, documents,
activities and pending actions, and resolution of issues. The OR's consult with DOE
scientists, engineers, and managers with input from NRC Headquarters management on
NRC policy, philosophy, and regulations. The OR's focus on such issues as quality
assurance (QA), design controls, data management systems, performance assessment,
and KTI resolution. A principal OR role is to identify areas in site characterization and
related studies, activities, or procedures that may be of interest or concern to the NRC
staff.
3.0

QUALITY ASSURANCE, ENGINEERING AND NRC KEY TECHNICAL ISSUES

o

The current listing of the NRC QA Open Items provided in the updated status is
listed below and the progress associated with the "DOE Management Plan and
Response to Corrective Action Requests" as delineated in the January 25, 1999,
letter from R. Dyer to J. Greeves.
In the June 11, 1999, letter from J. Younker to R. Clark, a comparison of the
Corrective Action Requests (CARs) noted in the January 25, 1999, letter was
performed. The results of this comparison indicate that the Civilian Radioactive
Waste System Management System Management and Operating Contractor
(M&O) intends to meet the due dates specified in the January 25, 1999, letter.
DOE has initiated an effort by establishing an Office of Quality Assurance CAR
Verification Team to perform verifications of commitment actions noted in the
M&O CAR Management Plan. This team has performed two separate detailed
verification efforts visiting the National Laboratories, U.S. Geological Survey
(USGS), and the M&O in Las Vegas, NV. For both of these efforts, the team has
noted that the dates indicated in the CAR Management Plan are questionable. A
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third verification effort is scheduled to commence in early November 1999.
97-2 PROCUREMENT/DATA QUALIFICATION
(Ref: DOE CARS LVMO-98-C-002 (Data Qualification), and VAMO-98-C-005,
Enclosure 2, (Procurement)
As a result of the OR observation of increased deficiencies surfacing during DOE
audits/surveillances of its suppliers, the OR questioned whether the
data/products produced by these suppliers will be acceptable and appropriately
qualified for licensing. For CAR LVMO-98-C-002, all data obtained by the M&O
and USGS suppliers were identified and are subject to future evaluation. The
impact on data produced by the applicable suppliers is also being evaluated by
DOE. A determination on whether this data needs to be qualified for either Site
Recommendation Considerations Report (SR) or License Application (LA) will be
taken into consideration. The procedure for processing of technical data (YAP
Slll.3Q) was revised and is now Office of Civilian Radioactive Waste
Management Procedure AP-SlIl.3Q, "Submittal and Incorporation of Data to the
Technical Data Management System," effective 6/30/99. All data for CAR-002 is
scheduled to be verified by October 29, 1999, and all "To Be Verified" (TBV) data
will be resolved by January 20, 2000.
Part of the corrective action to assure more effective procurement control in
response to CAR-005 was to reorganize and centralize the procurement process
for consistency. The reorganization effort was initiated in October 1998.
Previously, the National Laboratories conducted procurements in accordance
with their own set of procedural requirements. As of February 1999, the M&O
has responsibility for all procurements which are conducted in accordance with
two procurement procedures, (QAP 7-3 and QAP 7-5). Dedicated full-time QA
and technical personnel review procurement documents to assure that
applicable regulatory requirements, design bases, and other requirements are
referenced or stated in procurement documents. All open procurements from
October 1998, to the present have been reviewed. All prior procurements will
need to be reviewed to determine whether the data or product produced is
acceptable. Much of this data has been flagged with a global "TBV" until it can
be determined whether it will be needed for the SR or the LA.
CAR-005 was closed September 16,1999. This CAR pertained to the M&O for
failing to implement effective programs for the procurement of items and
services, and for effective corrective actions at each of the affected
organizations (National Laboratories, and USGS). Parts of these requirements
were for the M&O and affected organizations to include requirements for the
suppliers to incorporate the appropriate DOE Quality Assurance Requirements
and Description (QARD) document requirements into any subtier supplier-issued
procurement document. Also required was to ensure that all applicable technical
and QA requirements were included into M&O procurement documents to
suppliers. Part of the basis for closing CAR VAMO-98-005 was to verify that the
applicable corrective actions addressed the audit findings and recommendations
and the QARD requirements delineated in Box 5 of Enclosure 1. DOE felt that
the M&O initiated sufficient corrective actions to address and close CAR VAMO
98-005 with respect to the M&O's procurement responsibilities that were passed
on to the suppliers.
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The OR review of supplier audit/surveillance reports for the past year, indicated
there were problems in the suppliers not including technical or QA requirements
into their sub-tier supplier's documents. Therefore, this is perceived as a
supplier implementation problem. A summary listing of the DOE supplier
audits/surveillance are provided below.
This matter was discussed September 27-28, 1999, with the Yucca Mountain
Site Characterization Office Lead, three DOE QA audit personnel and the DOE
Trending Coordinator. The results of these discussions indicate that DOE
personnel consider this an isolated instance because it only occurred once with
each supplier to sub-tier supplier procurement. Based on the audit/surveillance
findings, DOE considers the actual findings to be insignificant and does not
warrant removal of the supplier from the Qualified Supplier's List and that the
DOE QA supplier audit program overall, is working. Although supplier
audits/surveillance deficiencies are entered into the trending program data base
for tracking purposes only, these deficiencies are not trended. The trending
program only applies to the deficiencies affecting and pertaining to the OCRWM
QA program and not to its suppliers.
From the OR perspective, the failure to incorporate appropriate technical and QA
requirements into sub-tier supplier procurement documents appears to be a
problem area with several of the OCRWM qualified suppliers that warrants
attention and communication with all qualified suppliers. It appears that of the 28
supplier audits/surveillances conducted for FY 1999, nine separate deficiencies
surfaced recognizing that appropriate technical and QA requirements had not
been incorporated by the qualified supplier into sub-tier supplier procurement
documents. Recognizing at this time that DOE procurements for the most part,
are not as intense as they would be the time of potential construction, an
effective process still should be in place to share knowledge of similar
deficiencies with current and future suppliers. The NRC OR does not consider
this issue to be insignificant and has recommended the following to be
considered:
1.

Issue a strong generic letter directing all suppliers to fully comply with the
DOE QARD requirements. This would include special attention to
reviewing and ensuring that all suppliers and sub-suppliers ensure
appropriate technical and QA requirements are included into procurement
documents. The NRC OR has requested to be placed on distribution for
this letter should it be issued.

2.

In the future, report from the DOE trending program, similar deficiencies
observed at individual suppliers. When similar conditions are detected,
notify all suppliers and subtier suppliers to be alert for these conditions.

DOE has initiated a special surveillance effort to evaluate the extent of the above
OR observations for not appropriately incorporating technical and QA
requirements. The above issue has been forwarded to NRC Management and
further considerations could be forthcoming pending the results of the DOE
surveillance effort. This issue will be carried as NRC Open Item 99-1.
SUMMARY OF FINDINGS RESULTING FROM DOE AUDITS/SURVEILLANCE
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OF THEIR QUALIFIED SUPPLIERS
3/8/99 R. Clark To D.Wilkins
1.
SA-99-005 Audit of VAISALA (1/26-27/99) (DR) LLNL-99-D-024
"Purchases issued to VAISALA Oyi, Finland are transmitted electronically
and do not include any technical or quality requirements."
2.

3/8/99 R. Clark to D.Wilkins
SA-99-006 Audit of GEOKON (1/28-29/99) (DR) SNL-99-D-025
"Procurement documents did not include a listing of the items to be
calibrated and technical requirements to be implemented for performing
the calibration."

3.

5/14/99 R. Clark to L.G. Ducret
SA-99-013 Audit of USGS/SETRA Systems inc.
"Subsequent to a review of Setra Systems, Inc. A manual and
implementing procedures, no requirements could be found to assure that
technical and quality requirements are included in SETRA Systems, Inc.
POs for the calibration of standards used in USGS calibrations."

4.

5/26/99 R. Clark to D. Stahl
SA-99-017 Audit of EG&G Instruments (4/26-27/99)
"EG&G procurement procedures-do not address requirements which
assure that quality requirements will be included in purchase orders for
quality affecting services and that suppliers of quality services will be re
evaluated when significant changes to their quality program occurs."

5.

8/3/99 R. Clark to G.E. Dials
SFE-99-003 Survey of MIKRON Instrument Company (7/13-15/99)
"Procurements reviewed did not include appropriate technical and quality
requirements as required by MIKRON Instrument Company."

6.

8/27/99 R. Clark to R. Craig
SA-99-019 Audit of G.B. TECH, Inc. (7/21-22/99)
"G.B. TECH Inc. Procurement documents do not include applicable QA
requirements."

7.

8/31/99 R. Clark to H. N. Kalia
SA-99-022 Audit of UFA Ventures, Inc.
"A review of the UFA Ventures QA Manual identified that there are no
requirements which provide assurance that in addition, UFO Ventures,
Inc. purchase documents include the appropriate technical requirements."

8.

9/14/99 R. Clark to D. Wilkins
SA-99-021 Audit of General Electric Research and Development Center
(GE R&DC).
"As a result of the audit, it was determined that GER&DC is satisfactorily
implementing an effective quality assurance program and is in
compliance with the quality and technical requirements delineated in the
purchase order SOW with the following exceptions: purchase orders did
not contain appropriate quality requirements...."
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9.

10/1/99 R. Clark to D. Wilkins
SFE-99-006 Survey of Alpha-Idaho L.L.C.
"Procurement. It is recommended that procurement documents be
reviewed by the QA organization to assure that appropriate quality
requirements are included in the procurement documents affecting
quality."

98-1 LENGTH OF TIME TO CLOSE DEFICIENCIES
The OR review of the open and closed deficiency documents indicated many
deficiencies have remained open in excess of one year. This was originally
reported in the OR Report for January/February 1998, dated March 17, 1998. A
CAR similar in nature was issued in 1994 for this same deficiency (CAR-LVMO
94-C-01 0). This does not meet the full intent of Criterion XVI of Appendix B to
10 CFR Part 50 for prompt identification and closeout of deficiencies.
A Corrective Action Board (CAB) was established and has categorized the open
deficiencies in their order of priority in order to close these deficiencies in a more
timely manner in their respective order of importance. The January 1999, DOE
trending deficiency list noted there were 81 open deficiencies (as of 12/31/98),
with several being open in excess of two years. Since January 1999, an
additional 85 deficiencies have been initiated. The latest list for September 30,
1999, indicates there are 51 open deficiencies. Several of these 51 are
scheduled for closure, verification, and due for corrective action completion in
October 1999.
The performance/deficiency reporting procedure (AP-16.1Q) and the corrective
action and stop work procedure (AP-1 6.2Q) have been revised and consolidated
whereby deficiencies open in excess of one year starting on June 1, 1999, will be
elevated to the DOE OCRWM Director. AP-16.1Q (Management of Conditions
Adverse to Quality) has been issued and was effective June 1, 1999. The NRC
Director of the Division of Waste Management has requested to be informed by
DOE regarding those cases for which the DOE OCRWM Director receives such
notification. Presently, there are 13 deficiencies open more than 365 days being
considered for extended processing. The Acting QA Director is presently
reviewing these open deficiencies and the status will be discussed with the
Acting OCRWM Director for further action.
In accordance with Section 5.5 of AP-16.1Q, extended processing in excess of
100 days required any impacts for this time period to be identified. The DOE
Office of Quality Assurance (OQA) considers this impact to be related to
radioactive safety and waste isolation. Separate from this, DOE line organization
is requesting the M&O to identify any cost/schedule impacts related to the work
activities that support the key milestones for the documentation for this
processing process, and therefore will alert involved personnel to be more aware
of the impact associated with extended processing. Presently, this action could
involve about 30 existing deficiencies.
The OR attends CAB meetings on a regular basis, to observe the progress in the
closure of deficiencies in order to assist closing NRC Open Item 98-1. CAB
members are very proactive and are instrumental and extremely effective in
5

closing many of the deficiencies that have been open for extended periods of
time.
Recently, one of the subject areas discussed at a CAB meeting was the length of
time the CAB needs to remain active. The original intent of the CAB charter was
to keep the CAB active until it has been determined that an effective process is
in place to ensure prompt and efficient corrective action is being taken for
deficiencies identified. From the OR perspective, should the CAB be disbanded
in the near future, at this time there does not appear to be sufficient controls in
place to encourage timely and effective closure of all deficiencies.
98-2 SCIENTIFIC NOTEBOOKS
OR observations of DOE audits and surveillances indicated an increased pattern
or trend in scientific notebook (SN) deficiencies. The deficiencies pertaining to
SNs were evaluated to determine the extent of the appropriate corrective action
and extent of required training. Originally it was planned to develop a
consolidated SN procedure to be used by all participants for control of scientific
investigations. Upon further investigation, DOE determined that existing
scientific investigation procedures met the requirements of the QARD and
therefore, decided that implementation of the procedures was the problem.
However, as part of the Process Validation and Reengineering effort, a single
procedure, Administrative Procedure AP-SIII.1Q, "Scientific Notebooks,"
Revision 0, has been issued and was effective 6/30/99.
In lieu of initiating a CAR, a plan was established and customized to train each
participant organization in the use and control of SNs. Also, a compliance
criterion checklist was prepared to review all active SNs. These actions were
completed by March 31, 1999. In conjunction with CAR LVMO-98-C-002,
"closed" SNs to be used for SR or LA will be reviewed in accordance with the
above checklist. Inactive or completed SNs will be reviewed to determine the
extent of further reviews based on the need to use this information for SR or LA.
Visits to all the National Laboratories, USGS, and Universities of Las Vegas and
Reno have been completed. NRC personnel have participated as observers on
some of these visits. Reviews of 654 open SNs have been completed and
presently, 13 of these SNs have comments needing resolution. There are 547
remaining "closed" SNs that will require reviews should any of these SNs be
needed for SR or LA.
Based on the reviews that have been completed to date, training, NRC and DOE
staff feedback from audits and task force efforts, and no new deficiencies being
initiated, it appears that the problems with SNs are finally being corrected. If no
new deficiencies surface and the remaining comments on the 13 SNs are
resolved, NRC Open Item 98-2 will be closed in the next NRC OR Report.
98-3 MODEL DEFICIENCIES
(Ref: CAR-LVMO-98-C-010)
The M&O line organization performed two vertical slice reviews late 1997 and
early 1998. Conclusions documented in the M&O's reports from the review of
the Site-Scale Unsaturated Zone Flow Model and the Total System
Performance -1995 for Waste Form Degradation and Solubility Limits indicate
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that procedures used to develop and document these models do not generally
meet accepted nuclear QA standards. The findings from these reports were
perceived by NRC to be of significance and necessary to track the corrective
action through NRC Open Item 98-3. A correlation plan of the vertical slice
findings/issues to the procedure development and corrective action program was
initiated to delineate how and where the vertical findings are being resolved.
When this plan is completed, it will be furnished to the OR and in turn, the OR
will provide it to NRC HQ staff.
An implementation action plan has been developed by the line organization
resulting from the issuance of CAR LVMO-98-C-010. The intent of this plan will
be to identify the models being developed or are in use, and the pertinent output
of the data in these models. This will initiate the development of a
proceduralized process for analyses and models (AP-3-1OQ). The extent of this
determination will result from the "Tiger Team" investigation. The OR's will
monitor the progress/improvements resulting from this action plan which is
scheduled for completion by October 29, 1999.
98-4 TRACEABILITY
(Ref: CAR LVMO-99-C-001)
As a result of the October 1998, DOE performance-based audit of the M&O, a
significant condition adverse to quality was documented on CAR LVMO-99-C
001. This CAR was issued because technical data referenced in Viability
Assessment technical documents was not traceable to the origin, and the
qualification status of referenced data could not always be determined.
The corrective action established a multi-step checking process to review and
evaluate a given list of documents to be used in support of SR/LA. Those
documents identified will be corrected or replaced as applicable. Documents
identified that will not support LA will have no remedial action taken and
justification for this decision will be documented. CAR is scheduled for
completion by December 30, 1999.
DOCUMENT RETRIEVABILITY
The OR Office Administrator compiled a comprehensive inventory of the
numerous documents housed in the OR office. The documents, in mention, are
primarily scientific and technical reports, not correspondence in response to
requests for information and review results. This listing, consisting of 1088
records, was given to DOE for the purpose of voluntarily checking whether these
records are indeed in the DOE Records Information System or Technical
Information Center. This listing was also provided to NRC HO staff for their
review/use. This study could be beneficial in the future for application of the
requirements of 10 CFR Part 2, "Procedures Applicable to Proceedings for the
Issuance of Licenses for the Receipt of High-Level Radioactive Waste at a
Geologic Repository." DOE turned this effort over to its Management and
Technical Support Services (M&TSS) contractor to compare the NRC OR
database with those in the DOE records system. This was an extensive study
and the M&TSS personnel are to be commended for this effort. As each
document was located, the M&TSS personnel listed the appropriate accession
number adjacent to the document title and therefore, the document can be
retrieved electronically. The overall results of this review revealed that out of
7
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1088 documents, only 13 could not be located, for a success rate of 99%. The
listing of those documents unable to be located have been turned over to the
M&O for the M&O to either locate that document or acquire a copy. From a
regulatory perspective, this effort provides a high degree of confidence that
documents are identifiable and readily retrievable to meet the requirements of
Criterion XVII of Appendix B to 10 CFR Part 50.
NYE COUNTY DATA
The OR's and an NRC HQ staff geoscience member met with the DOE Deputy
Project Manager, Acting Deputy Manager for the Office of Project Execution, and
Acting QA Director to discuss the status of the Nye County data collected from
the Nye County Early Warning Drilling Program (EWDP). The NRC formally
accepted the Nye County QA Program Plan on April 12, 1999, in a letter from
W. Reamer to L. Bradshaw. Attached to this letter was the NRC Acceptance
Evaluation which concluded that the Nye County QA Plan for the EWDP is in
conformance with the relevant criteria of Title 10 of the Code of Federal
Regulations (1OCFR) Part 60, Subpart G and 10 CFR Part 50, Appendix B.
Clarification was needed to determine the extent DOE would need to
qualify/requalify the Nye County data should DOE elect to use it. The NRC
explained that the Nye County QA Plan meets the applicable NRC regulations
and is frequently audited and surveilled by the Nye County QA Officer. The NRC
and DOE are on distribution for these reports. Additionally, the NRC ORs and
HQ Technical staff have visited the Nye County operations on several occasions
and have referenced this data in their Issue Resolution Status Report. DOE
explained that the above factors will be taken into consideration when they
decide to use this data. DOE fully recognizes that it is their responsibility to
make the case for qualified data for potential licensing purposes and will
document their rationale for the Nye County data being of sufficient pedigree for
DOE use.
4.0

EXPLORATORY STUDIES FACILITIES (ESF), AND NRC KEY TECHNICAL
ISSUES

DOE Lifts Safety Stand Down
In late September 1999, DOE lifted a 111-day suspension of construction and testing
activities in Area 25. DOE previously suspended these activities to investigate an
incident resulting in the penetration of a buried high voltage electrical cable duct at the
ESF North Portal. Although this incident did not involve personnel injury, DOE
considered the incident a serious threat to employee health and safety. Yucca Mountain
Site Characterization Office (YMSCO) has used this incident to emphasize the
importance of a new Integrated Safety Management program being implemented
across the project. In conjunction with this program, DOE facility managers have
completed a review of all site activities to ensure that hazard analyses, work
authorization, work instructions, training, and corrective actions are in place before work
is started. Individual site activities have restarted as these reviews are completed.
Enhanced Characterization of the Repository Block (ECRB)
DOE is seeking to accelerate the ECRB construction and testing schedule (Enclosure
3), to maximize the amount of data available to support DOE Total System Performance
Assessment (TSPA) - Site Recommendation Rev. 1. The proposed cut off date for data
8
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to be considered for this revision is July 31, 2000. Enclosure 3 provides the ESF and
ECRB test locations.
The excavation of the ECRB or "cross-drift," completed on October 13, 1998, allows the
collection of scientific and engineering data in the potential repository block to support
the characterization of the Yucca Mountain site. Temperature, relative humidity, air
velocity, rock-mass moisture, and construction monitoring data continues to be collected
in the cross-drift. According to DOE scientists, water potential measurements from
heat-dissipation probes installed in 2 meter deep boreholes at 25 meter intervals,
continue to indicate the rock-mass is wetter then predicted; however, measurements
vary with lithology.
Two sections of the ECRB have been isolated from the rest of the underground facility
by the construction of sealed bulkheads. One is located about half-way into the ECRB
and the other is near the western end just east of the Solitario Canyon Fault. No forced
ventilation occurs beyond the bulkheads, except during brief entries to collect data and
perform maintenance. This is a passive test designed to allow the isolated parts of the
ECRB to return to ambient moisture and temperature conditions. It appears that
moisture conditions in the ECRB have not fully re-equilibrated. Hundreds of heat
dissipation probes were previously placed in the tunnel walls at depths of up to 2
meters. Probes placed more than 1.5 meters beyond the tunnel walls are at ambient
conditions, unaffected by tunnel ventilation. Those probes closer to the tunnel walls are
slowly recovering but many months are expected before full re-equilibration.
The isolated parts of the ECRB are re-entered about every two months to do
maintenance on a tunnel boring machine and to obtain neutron moisture logs through
boreholes in the tunnel walls. This re-entry results in several days of ventilation, but the
effects on long-term rewetting of tunnel walls appear small. Ventilation lowers the
relative humidity in the ECRB to about 25%. Resealing the bulkheads causes the
relative humidity to rise to about 85% in just several days, and it rises gradually over the
following weeks to 96% or greater. On August 31, 1999, the bulkheads were opened for
several days. September 1, 1999, the OR walked this portion of the ECRB (under
ventilated conditions) and observed no evidence of moisture.
We have requested authorization from DOE to enter the isolated parts of the ECRB
under unventilated conditions to observe first-hand whether natural dripping of water
occurs when the tunnel is at ambient conditions. This entry may require use of self
contained breathing apparatus because high radon levels have been detected in
unventilated underground facilities. This entry should take place sometime between
January and April of 2000 after equilibration has been achieved. DOE plans to continue
this test through September 2000.
A report (Milestone SPG42GM3) describing the geology of the cross-drift is expected to
be submitted for DOE review in October 1999. DOE scientists have also completed a
small-scale fracture study to characterize fractures down to a trace length of 4
centimeters (previous cutoff 1 meter). This study included fracture mapping of a
number of six meter long traverses in stratigraphic units which make up the potential
repository. This data is being compared to previous mapping to determine if the 4
centimeter cutoff has any significant effect on the fracture characterization of rock-mass.
Preliminary results indicate those fracture densities, using the 4-centimeter cutoff, are
similar to those previously predicted based on the original rock-quality values calculated
for the cross-drift. The results of this study are currently in the review and checking
9
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process.
Niche #5 (16+20):
This niche will be constructed at station 16+20 to conduct seepage testing in the
Topopah Spring lower lithophysal zone. Over two-thirds of the potential
repository is planned to be located in this zone. Three 20 meter deep boreholes
have been drilled parallel and adjacent to the planned niche location. These
boreholes will be used to conduct air permeability testing to monitor pre- and
post-excavation effects. Pre-excavation air permeability testing is planned for
October 1999. This niche will be excavated to a depth of approximately 30
meters using a combination of drill, blast, and mechanical excavation techniques.
After the construction of the 18-meter access drift, additional boreholes will be
drilled for air permeability and liquid release testing. Constructors will then
extend the excavation an additional 10 meters and a final series of radial
boreholes will be drilled from this niche. Niche walls and boreholes will be
instrumented with moisture monitoring equipment and a bulkhead constructed at
the entrance of this niche. Enclosure 3 provides the proposed schedule for
niche construction and testing.
Alcove 8 (8+00):
This alcove will be constructed to conduct seepage testing from the Topopah
Spring Upper lithophysal zone to the underlying Topopah Spring Middle
nonlithophysal zone. This alcove will be excavated to a depth of approximately
30 meters using a combination of drill, blast, and mechanical excavation
techniques. After this alcove is excavated, a series of boreholes will be drilled in
the invert and lower rib section of this alcove for moisture monitoring. Niche #3,
previously constructed in the Topopah Spring Middle nonlithophysal zone, is
situated below this alcove and will be used in this infiltration test. Several
boreholes will be drilled upward from the crown in Niche #3. An infiltration
system will be constructed on the invert in Alcove 8 and traced water applied to
the invert at a measured rate (approximately 2-centimeters/day). Boreholes in
Alcove 8 and Niche #3 will be used to monitor changes in moisture content and
other properties of the rock- mass. DOE scientists plan on monitoring these
boreholes using ground penetrating radar, neutron logging, and acoustic
temography. A bulkhead will be constructed at the entrance of this alcove.
Enclosure 4 provides the proposed schedule for alcove construction and testing.
Exploratory Studies Facility (ESF) Testing
Moisture and construction monitoring continue in the ESF. DOE scientists are
proceeding with a study to validate the presence of bomb-pulse chlorine-36 at two
locations in the ESF. DOE scientist's completed the collection of approximately 50
samples in the vicinity of the Drill Hole Wash Fault and the Sundance Fault where
anomalously high concentrations of chlorine-36 were detected in a previous study.
These samples will be analyzed for chlorine-36, tritium, technetium-99, and
supplemented by analyses of uranium, thorium, iodide-1 29 and radium isotopes. A final
report on this study is presently expected to be submitted to DOE in April 2000.
Alcove 1:
The second phase of the artificial infiltration test continued over this reporting
period. In this phase of testing, scientists continue to vary the surface
application rate of traced construction water. Since the start of this phase of
10

testing on February 19, 1999, through September 30, 1999, approximately
194,157 liters (51,291 gallons) of water have been applied at the surface and
approximately 18,605 liters (4,915 gallons) collected in Alcove 1. Initial
breakthroughs of traced water occurred on March 6, 1999.
In October 1999, DOE scientists plan to conduct their final infiltration experiment
at Alcove 1. Water with a lithium bromide tracer will be applied at the surface to
determine the travel time required for this tracer to seep into Alcove 1. The test
will be conducted over a 1-2 month period using a surface application rate of
approximately two centimeters per day. Data from this testing will serve as input
to a report on unsaturated zone model validation activities which is expected to
be completed in January 2000.
Alcove 2:
This alcove serves as a Yucca Mountain display center for ESF visitors.
Therefore, there is no further testing conducted in this alcove.

Alcoves 3 and 4:
Over this reporting period, there were no new activities conducted in Alcoves 3
and 4.
Alcove 5 (Thermal Testing Facility Access/Observation Drift, Connecting Drift,
and Heated Drift):
DOE initiated the heating phase of this test on December 3, 1997. The four-year
heat-up phase will be followed by a four-year cool-down phase. Heat generated
by nine electrical floor heaters and 50 wing electrical heaters simulate heat from
emplaced waste. This test is designed to heat approximately 15,000 cubic
meters of rock in the proposed repository horizon to 1000 Centigrade (212
Fahrenheit) or greater to investigate coupled thermal-hydrologic-mechanical
chemical processes. These processes are monitored by approximately four
thousand sensors positioned in 147 radial boreholes around the heated drift. A
data collection system records measurements from these sensors.
On September 30, 1999, sensors in the heated drift recorded the following
preliminary temperatures: canister temperature of 183.3' Centigrade (3620
Fahrenheit), rock-mass surface temperature of 176.6° Centigrade (3500
Fahrenheit), and air temperature of 180.5c Centigrade (3570 Fahrenheit).
On September 16, 1999, DOE scientists collected an 8.75 liter water sample
from Borehole #80. Borehole #80 is a 60-meter deep borehole oriented parallel
to heated drift. The sample was collected from a depth of approximately 50 to
60-meter in this borehole. DOE expects to discuss the results of water
chemistry analyses for this and other samples in their next thermal test
workshop scheduled for November 3,1999, in Albuquerque, New Mexico.
Thermomechanical Alcove:
The Single Heater Test was started on August 26, 1996 and completed in late
December 1997. This test was designed to heat approximately 25 cubic meters
of rock to 1000 Centigrade (2120 Fahrenheit) or greater to investigate the
11
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thermomechanical properties of rock in the potential repository horizon. A final
report (Milestone SP3120M3) on the results of the Single Heater Test is
expected to be available in October 1999.
Alcove 6 (Northern Ghost Dance Fault Alcove):
Over this reporting period, there was no new testing conducted in this alcove.
Testing in this alcove was designed to investigate the hydro chemical and
pneumatic properties of the Ghost Dance Fault. Excavation of this alcove cut
the fault at station 1+52. At this location, the fault is approximately one meter
wide with a vertical offset of six meters. Scientists completed their field
investigations in December 1998 and documented the results of this testing in a
report (Milestone SP3515M3). This report was submitted to DOE on September
3, 1999.
Alcove 7 (Southern Ghost Dance Fault Alcove):
Excavation of this alcove cut the Ghost Dance Fault at station 1+67. At this
location, the fault is approximately one meter wide with a vertical offset of
approximately 25 meters. Two steel bulkheads have been constructed in this
alcove to isolate and test two different zones (a non-faulted zone from 0+64 to
1+34, and a faulted zone from 1+34 to 2+00). Since November 1997, data has
been collected from moisture monitoring instrumentation installed at the surface,
above this alcove, and in the alcove. This instrumentation is designed to
measure natural infiltration at the surface and changes in temperature, pressure,
and moisture conditions in the alcove. DOE scientists report that moisture
monitoring instrumentations indicate the rock-mass has rewetted to
preconstruction levels.
Niche #1 (35+66):
The steel bulkhead for this niche was closed in January 1998, to monitor in-situ
moisture conditions. Data continues to be collected from instruments that
monitor humidity, moisture, and rewetting of niche walls.
Niche #2 (36+50):
In 1998, investigators completed drift seepage threshold testing. DOE
investigators continue to collect moisture data in this niche.
Niche #3 (31 +07) and Niche #4 (47+87):
These Niches have been excavated and bulkheads constructed at the entrance
of each niche. Over this reporting period, DOE investigators continued water
release tests at Niche #3 to quantify seepage into this niche. The Niche #3
testing is expected to be completed in October 1999. Similar seepage tests are
planned for Niche #4.
Fluid Inclusion Study:
University of Nevada Las Vegas (UNLV) scientists are proceeding with a study to
date the age of fluid inclusions found in calcite at Yucca Mountain. UNLV is
currently conducting petrographic analysis of samples collected from the ESF
and ECRB to determine the sequence of mineral precipitation in these samples.
The presence of fluid inclusions in these samples are also noted in these
analyses. Microscopic fluid inclusions can yield information about minimum fluid
temperatures at the time of their formation. Rock samples containing these fluid
inclusions will be dated to constrain the age of the inclusions. UNLV plans to
12

meet on this study November 6 -12, 1999.
Laser Strainmeter Test:
Under a cooperative agreement with the YMSCO, the University of California,
Dan Diego will install and monitor a long-baseline strainmeter (LSM) in the ESF.
The LSM experiment will supplement geodetic Global Positioning System
surveys conducted at five sites in the Yucca Mountain area from 1991 to 1997,
which indicated higher crustal elongation rates (strain rates) then those indicated
by volcanic and tectonic history of the region. The duration of the test is
expected to be in excess of ten years. The LSM is designed to continuously
monitor deformations within the ESF resulting from:
1.
1.
2.
3.
4.
5.

long-term tectonic changes
earth tides
barometric pressure changes
static deformations caused by local earthquakes
triggered slip along nearby faults caused earthquake waves and
explosion strains, and
development of potential repository

The general test description consists of the installation and operation of the LSM'
along the South Ramp of the ESF. The setup consists of measuring the
distance between two end monuments using a laser. The laser path will be
through a vacuum tube, approximately 500 meters long on the right rib of the
South Ramp between Stantions 65+00 and 70+00. The stability of each end
monument is monitored relative to the bottom of two cored boreholes. The bulk
of the installation will consist of drilling and grouting instrument packages in
boreholes, construction of monuments to secure the system, installation of
brackets to support the vacuum tube, and the installation of the strainmeter and
data collection system. Borehole drilling is scheduled to start in October 1999.
Enclosure 5 provides an illustration of the LSM setup configuration.
Surface-Based Testing
SD-6 (USW SD-6ST1):
This borehole was drilled to assist in characterizing the geology and hydrology in
the western portion of the proposed repository. DOE drilled this borehole to a
depth of 2806.8 feet (300 feet below water level) and completed aquifer pump
testing and water sampling in June 1999. Results of this testing will feed reports
on the hydrogeologic framework and calibrated flow model, which are expected
to be completed by April 2000 and July 2000 respectively.
Nye County Drilling and Testing:
According to a Nye county representative, the next phase of well drilling is
expected to begin in November 1999. Current plans are listed below, but these
plans may change as the drilling progresses, subject to any difficulties that may
be encountered in the fieldwork. Wells 2D and 3D will be deepened until
carbonate rocks are encountered. Well 2D is blocked by a portion of stuck well
casing. If this cannot be removed, the plan is to drill a new well nearby. Wells
7S and 20D will be drilled at locations previously identified. Well 12S will be
replaced by a deep well, 12D. The site for well 19D will be moved northward to
just outside the southeast corner of the Nevada Test Site. Well 22S will be
13
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moved west northwest to the eastern bank of Fortymile Wash. Well 14S will be
canceled as it is no longer needed, given the other new well locations. Finally,
deep well 4D will be replaced by shallow well 4S, which will be constructed with
two piezometers. The monitoring tubes will be placed above and below the clay
layer that is expected to be found in this well. Enclosure 6 provides the location
of Nye County existing and planned wells.
Over this reporting period, Nye County in cooperation with USGS, completed a
low level aeromagnetic survey to collect subsurface geologic data in the vicinity
of Yucca Mountain.
Pneumatic Testing:
Pneumatic data recording and gas sampling continues at UZ-4/5, NRG-7a, and
SD-7; however, DOE is presently considering closing their pneumatic monitoring
in FY 2000. Nye County is recording pneumatic data at ONC-1.
Busted Butte UZ Transport Test:
The planned hydrologic and tracer testing at Busted Butte is designed to provide
data to help model the travel of radionuclides in the unsaturated zone under the
proposed repository. This underground facility includes a 72.5 meter main drift
and 19 meter test alcove. The test is fielded in the base of the Topopah Spring
non-partly-welded vitric sub-zones and the top of the Calico Hills Formation.
Tracer testing is designed to proceed in phases.
Phase I tracer injection started in early 1998 and was completed by late 1998.
Phase I included a total of eight 2 meters deep boreholes (six single point
injection boreholes and two collection boreholes). Mixtures of nonradioactive
tracers were injected at rates of one and ten milliliters per hour (ml/hr) in an
effort to bound potential infiltration rates of 30 and 380 millimeters per year
(mm/yr). Investigators completed the mine back of a portion of the Phase I test
bed to determine tracer migration rates and pathways. According to DOE
scientists, preliminary results of Phase I testing provide evidence for matrix
diffusion and capillary flow in the geologic Calico Hills Formation, and indicate
that lithologic contacts may also impede flow in this stratigraphic unit. If these
results are substantiated, they may provide the basis for significantly longer
travel times in the Calico Hills Formation.
The Phase II tracer injection continues in a separate 10 X 10 X 6 meter block of
rock exposed on two sides in this underground facility. Tracer injection started
on July 23, 1998, and is expected to continue through CY 1999. The Phase II
test includes eight injection and twelve collection boreholes ranging from seven
to 10 meters deep. Each injection borehole is equipped with 10 injection ports
representing a significant scale up from the Phase I test. Nonradioactive tracers
are injected at rates of 1, 10, and 50 ml/hr simulating infiltration rates of 30, 380,
and 1550 mm/yr. Borehole geophysics and moisture collection pads are used to
monitor the migration of tracers. Results of this testing will be documented in a
report on unsaturated zone/saturated zone transport properties, which is
expected to be completed in October, 1999.
A one-cubic foot block of the Calico Hills Formation previously cut from the
Busted Butte test site was transported to Canada by Atomic Energy of Canada,
LTD. (AECL) for use in testing radionuclide transport at the AECL laboratory. In
14

October 1999, DOE plans on removing two one-cubic meter blocks from the
Busted Butte facility for similar AECL testing.
Engineered Barrier System (EBS) Testing:
The Engineered Barrier System Operations (EBSO) Office of the Yucca
Mountain Project continues to perform EBS testing. The EBS tests are being
performed to support the Process Model Reports (PMRs) to be prepared by the
EBSO. The EBS are performed in a Pilot Scale Test Facility located in North Las
Vegas. USGS also supports the EBS tests providing hydrologic properties of the
test materials and instruments such as heat dissipation probes, lysimeters and
data loggers.
Pilot Scale Testing:
EBS Test #3, Drip Shield Test
In the test, crushed welded tuff is used as invert material and there is no backfill.
The drip shield is fabricated from 2-centimeters thick stainless steel. Strip
heaters mounted on the outside wall of the test cell (simulated emplacement
drift) heat the test cell. A central heater heats a surrogate waste package
fabricated from carbon steel. Part 1 of this test was conducted June - July 1999.
Part 2 and Part 3 of the EBS Test #3 started on September 1, 1999 and
September 17, 1999, respectively. During Part 1, the overall thermal response
of the test system was monitored. Data was collected to determine the
performance of the instruments, power controllers and the efficacy of the
insulation around the test cell. Analytical work is being performed to determine
the power output from the simulated waste package and the power to be
supplied to the wall heaters to control the test environment. Part 2 of the test
consists of emplacing a drip shield into the test assembly and determining the
response of the test system with a drip shield. During Part 3, the drip system
was activitated to infiltrate water into the test system.
The cell wall and surrogate waste package temperature is maintained at 60°
and 80' Centigrade (14 0 °Fahrenheit and 176° Fahrenheit respectively). The
dripping water is being removed from the test cell by wicks and lysimeters. As of
September 30, 1999, the space between the drip shield and the waste package
was dry. According to DOE scientists, no condensation was visible nor has any
water come through the wicks installed to collect dripping water inside the drip
shield.
Laboratory Testing
Sandia completed the Flow Visualization Laboratory tests and is preparing a
report to document the test results. A report on diffusion tests in crusted welded
tuff and silica sand is in final review.
5.0
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1. Appendix 7 Interactions
September 8, 1999, three members of NRC Division of Waste Management
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Technical Staff, four members of the Center for Nuclear Waste Regulatory
Analysis (CNWRA) staff, one member of the Office of the Chief Information
Officer, and OR visited the Yucca Mountain Site.
September 10, 1999, representatives of NRC Division of Waste Management
visited DOE's EBS facility to discuss and view the EBS testing program.
September 23, 1999, the OR met with DOE staff to obtain an update on Process
Model Reports and Analysis/Model Reports.
September 29, 1999, five members of the NRC Environmental Task Group and
OR's visited the Yucca Mountain Site.
The purpose of these visits were to obtain an overview of the ESF, Yucca
Mountain Crest, and Busted Butte. There were no outstanding issues raised as
a result of these visits.
2. Other
August 11, 1999, the ORs attended the NRC/DOE Management/Quality
Assurance video conference meeting held in the NRC office in Rockville, MD,
DOE offices in Washington, DC and Las Vegas, NV, and CNWRA office in San
Antonio, TX.
Attended the August 17, 1999, Yucca Mountain Project Affected Units of
Government meeting at the DOE Science Center in Las Vegas, NV, for the Draft
EIS presentation.
September 8, 1999, the ORs attended the DOE-NRC Features, Events, and
Processes Appendix 7 meeting held in Las Vegas, NV.
During the months of August and September 1999, two members from the NRC
Headquarters (HQ) Geosciences Section were detailed to the OR office on a
rotational assignment. Both of these individuals were hydrological experts and
had the opportunity to visit the Yucca Mountain Site and also discuss pertinent
hydrological issues with various DOE and DOE contractor personnel. The ORs
feel that these visits were extremely productive and worthwhile to better acquaint
NRC personnel with current DOE work activities. The ORs recommend NRC
management consider more of these rotational assignments to better familiarize
NRC personnel in their respective disciplines and DOE activities.
September 23, 1999, the ORs and NRC HQ staff member attended a DOE/M&O
briefing of the Process Model Report(PMR)/Analysis Model Report (AMR)
process. This briefing focused on the purpose of the PMRs/AMRs, what they will
address, the relationship to Site Recommendation/License Application, TSPA
and the schedules for completion.
One of the NRC HQ staff members participated in a September 28, 1999, DOE
QA surveillance on an effort that seeks to qualify drill cores collected in
boreholes before 1991. The DOE audit team met at the Sample Management
Facility to discuss the data qualification management plan and to review the
approaches used by DOE, M&O, and USGS staff to qualify the data. It is
important to qualify points of origin of core samples used in mineralogy and
16

petrology studies. The study is looking at cores from the following drillholes:
UE-25 a#1, b#1, p#1, J-1 3, USW G-1, G-2, G-3, G-4, H-5, and H-6. A key factor
in qualifying drill cores is to confirm depths of drilling at which they were
collected. Hundreds of original-run logs from older boreholes have recently been
qualified as "Q" data based on the method of equivalent procedure, and these
can help corroborate core depth intervals. Downhole camera logs are also
available for some holes. Lithophysal zones show up well in the images and can
establish lithologic contacts. Most of the uncertainty in core depths has been
found to stem from core losses during drilling. Sometimes portions of core are
broken up and not captured in the end of a core sampling tube. These broken
portions are then collected during the next coring run. One interesting outcome
of the work is that M&O staff expect to qualify all samples collected from the
cores after 1989. Some samples taken from earlier cores may also become
qualified. The surveillance was effective in reviewing key aspects of this work in
progress. Implementation of controlling procedures and the Data Qualification
Plan is adequate.
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QARD, Section 4.2.1, states, "Procurement documents issued by each Affected Organization shall include the
following provisions, as applicable to the item or service being procured:
A. A statement of the scope of work to be performed by the supplier.
B. Technical requirements...
C. Quality Assurance Program Requirements including:
1.

2.

A requirement for the supplier to have a documented Quality Assurance (QA) program that
implements applicable Quality Assurance Requirements and Description (QARD)
requirements prior to the initiation of work...
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QARD. Section 4.2.2A, states, "Procurement document reviews in accordance with Subsection 2.2.10,
Document Review, shall be performed and documented prior to issuance of the procurement documents to
the supplier."
QARD, Section 4.2.2B1, states, "A review of the procurement documents and any changes thereto shall be
made to verify that documents include appropriate provisions to ensure that items or services will meet the
governing requirements."
QARD,-Sectiori 4:2:2C,ýStates,-"Reviews shall ensure that all applicable technical ar.d•QA program
r irements ae included."
QARD, Section 7.2.2A, states, "Supplier selection shall be based on an evaluation, performed before the
contract is awarded, of the supplier's capability to provide items or services in accordance with procurement
requirements."
QARD, Section 16.2.3B, states, "Responsible management shall determine the extent of the adverse
condition and complete remedial action as soon as practical."
QARD, Section 16.2.4D, states, "Responsible management shall perform investigative action to determine
,&-lle extent and impact of the condition, and document the results."
QARD, Section 16.2.4E, states, "Responsible management shall determine, document, and complete remedial
action. Responsible management shall also determine the root cause of the problem and take corrective
action to prevent recurrence as soon as practical."
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ENCLOSURE3

Activity
Description

Early
Start

Early
Finish

Construction
Prior to ECRB Niches/Alcoves
Assemble/Prep Roadheader for UG

13OCT99

20OCT99

Hydrologic Bulkheads Re-entry

15NOV99

15NOV99

Excavate 17m Access Drift - AIc 8 (D&B) FY00

04OCT99

25OCT99

Move in & Setup Alpine Miner - Alcove 8

10DEC99

20DEC99

Excavate 3m Drill Room - AIc 8 (Alpine Miner)

21DEC99

07JANOO

Excavate 12.3m Drill Room - AIc 8 (Alpine Miner)

10JANOO

18FEBOO

ECRB Alcove 8 (Cross Over)

23FEBOO

Complete Crossover Alcove Excavation
24FEBOO

06MAROO

Support Install/Grout-Blast Mon Instru-Niche 5

13OCT99

27OCT99

Move-in Jumbo/Brow Work - Niche 5 Phase 1

08NOV99

10NOV99

Excavate 18.4m AccessDrift-Niche 5 (D&B)

15NOV99

08DEC99

Move-in Alpine Miner - Niche 5

23MAR00

31MAROO

Excavate 10m Niche 5 (Alpine Miner)

03APROO

26APRO0

Niche 5 Bulkhead Construction

24MAYOO

05JUNOO

Drill - 4 Holes in ESF Niche 3 (Upward - Alcove 8

07OCT99

27OCT99

Drill - 6xl5m Seepage Holes - Alcove 8

24FEBOO

23MAROO

Drill 7x15m Moisture Holes above Niche 5

10DEC99

01FEB00

Drill 6x6m Moisture Holes inside Niche

02MAYOO

23MAYOO

28OCT99

30NOV99

Crossover Alcove 8 Bulkhead Construction
ECRB Niche 5

Drilling
ECRB Alcove 8 (Cross-Over)

ECRB Niche 5

South Portal
Core/Drill Strain Gage Holes

ENCLOSURE 4a

Activity

Early

Early

Description

Start

Finish

Testing
Prior to ECRB Niches/Alcoves
Hydrologic Bulkhead Testing

24JUN99A

23JUN00

24MAR00

17MAY01

Install & Test - Air-K - Niche 5

04OCT99

21OCT99

Testing - Blast Monitoring Holes - Niche 5

28OCT99

10NOV99

Testing - Phase I Seepage

02FEB00

01APRO0

Testing - Phase 11Seepage & Air-K

24MAY00

22JUL00

ECRB Alcove 8 (Cross-Over)
Testing - Alcove 8
ECRB Niche 5
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