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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Reply to:
301 E. Stewart Ave., Rm. 203
Las Vegas, NV 87101

Tel: (702) 388B-6125
FTS: 598-6125

Date: March 19, 1992
TO: Charlotte Abrams, HLPD, M/S 4 H &
FROM: Paul T. Prestholt, On—-Site Licensing Representative

SUBJECT: SAIC (1/92), USBS 1/92, AND REECo (2/92) MONTLY STATUS
REPORTS

Please find enclosed the above-referenced reports.

cc: David Brooks, M/S 4 H 3 w/0 encs.
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wBS 1.2.9.1.1
QA: N/A

MAR 1 3 1992

Linda J. Desell, Acting Chief, Regulatory Integration Branch, OSC,

HQ (RW-331) FORS

SUBMITTAL OF PARTICIPANTS’ MONTHLY STATUS REPORTS

The U.S. Nuclear Regulatory Commission (NRC) has requested to be put on

distribution to receive a copy of the Yucca Mountain Site Characterization
Project participants’ monthly status reports on a reqgular basis.
the enclosed Science Applications International Corporation,
Survey, and Reynolds Electrical & Engineering Co., Inc. monthly status reports

are submitted to your office for formal transmittal to NRC.

If you have any questions, please call me at (702) 794-7613 or FTS 544-7613.

RSED:SBJ-2399

Enclosures:

1. SAIC Executive Status Report,
January 1992

2. USGS Detailed Monthly Status
Report, January 1992

3. REECo YMP Status Report,
February 1992

cc w/0 encls:
C. P. Gertz, YMP, NV

“DRIGINAL SIGNED BY”

Susan B Jerus
Susan B. Jones, Chief
Regulatory Interactions Branch

Requlatory & Site Evaluation Division
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U.S. Geological
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YUCCA MOUNTAIN SITE CHARACTERIZAT!ON PROJECT

EXECUTIVE STATUS REPORT

JANUARY 1992
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ENCLOSURE 1



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

EXECUTIVE SUMMARY OF MAJOR ACCOMPLISHMENTS

1.2.1: SYSTEMS

Performance Assessment

General Concerns in Evaluations of the Impacts of Surface Drillholes on Waste Isolation" was developed to
list generic performance assessment concerns that must be considered in evaluating the impacts of
surface-based drillholes on waste isolation. This list will serve as a checklist for performing
performance assessment evaluations of the impacts of surface-based drillholes on waste isolation. This
list was transmitted to the Yucca Mountain Project Office (YMPO) and is being used in the assessment of
unsaturated zone (UZ) 16 on waste isolation. SNL

Integrated Test Prioritization Task Force was formed. The objective is to integrate results of recent task

forces with other information for use in Yucca Mountain Site Characterization Project (YMP) planning. All
Participants

The Performance Assessment Management Plan, Revision 1, was transmitted to YMPO. CHRWMS/MsO, T&MSS

Planning began for the Engineered Barrier System pPerformance Assessment Meeting scheduled for
March 10-12, 1992 in Las Vegas, Nevada. All Participants

Thermomechanical calculations were performed to determine the strength requirements for grouted fractures
either intersecting or adjacent to shaft seals and borehole plugs. The analyses considered different cases
including intersecting and nonintersecting fractures under in situ stress and thermal loadings. The
effects of seals, which provide positive interface stress on borehole walls also were considered. SNL

The paper, "lracer Transport in Fractures: Analysis of Field Data Based on a Variable-Aperture Channel
Model" was published in Water Resources Research, Volume 27, Number 12. LBL

The pape:, "ilydrologic Impact of Exploratory Shaft Extension into Nonwelded Tuff" was accepted for

publication in Radioactive Waste Management Journal. PNL



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.1: SYSTEMS, Continued)

An article entitled "Potential for Water-Table Excursions Induced by Seismic Events at Yucca Mountain,
Nevada" was published in Geology, v. 19, pp. 1157-1160. The paper reports the results of numerical
cimulations of tectonohydrologic coupling resulting from typical basin and range earthquakes. The
simulations show that only very small water table excursions, on the order of 2 to 3 m, are likely to occur
in response to pore-pressure fields induced by earthquakes of this magnitude. SNL

"PACE-90 Water and Solute Transport Calculation for 0.01, 0.1, and 0.5 mm/year infiltration into Yucca
Mountain" and "NORIA-SP - A finite Element Computer Program for Analyzing Liquid Water Transport for Porous
Media" were released. SNL

The following papers were accepted for inclusion in the International High-Level Radioactive Waste
Management (ISLRWM) Conference to be held in April 1992 in Las Vegas, Nevada:

"potential Increases in Natural Radon Emissions due to Heating of the Yucca Mountain Rock Mass."
BHNL

"preclosure Seismic Hazards and Their Impact on Site Suitability of Yucca Mountain: An Update."
SNL

"Uncertainty and Sensitivity Results for Pre-Emplacement Groundwater Travel Time." SNL
"ppplications of Performance Assessment in Support of the Exploratory Studies Facility Design."”
SNL , ,

1.2.2: WASTE PACKAGE

"pemands [ ::=d on Waste Package Performance Testing and Modeling by Some General Results on Reliability
Analysis,” "Characterizing the Altered Zone at Yucca Mountain: The Beginning of a Testing Strategy," and
"The Impact ~f Thermal Loading on Repository performance at Yucca Mountain" were accepted for inclusion in
the IHLRiI' [ nference. LINL



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.2: WASTE PACKAGE, Continued)

"Modeling Pitting Corrosion Damage of High-Level Radioactive Waste Containers Using a Stochastic Approach"”
was sent to YMPO on January 17, 1992 for approval for publishing in the Journal of Nuclear Materials. LINL

1.2.3: SITE

The pipe handler arm for the LM-300 drill rig was installed by Lang Exploratory Drilling personnel on
January 16-17, 1992. The mast was raised and secured, and all systems were checked out and operational.
The rig is tentatively scheduled to be put into operation on the UZ-16 drillhole in early April 1992.
REECO

Resumed operations in support of Neutron Access Hole UZN-37 on January 6, 1992. A total depth of 270 feet
was reached on January 30, 1992. Preparations are underway to move the CME-550 drill rig and equipment to
UZN-11. REECO

Resumed work on the JF-3 water monitoring well on January 6, 1992. The 12-1/4 inch hole was drilled to
1298 feet and the 8-5/8 inch casing string was installed. The BIR-800 drill rig has been rigged down and
will be returned to Field Operations Department for drilling in Area 1 of the Nevada Test Site. The Joy 1
rig is rigged up on the well in preparation to stem and plugback the hole to 1140 feet, and to perform the
remaining work required to complete the well. REECo

Continued use and maintenance of Well VH-1. Additional funding has been requested to provide water haulage
through March 1992. During January 1992, 426,309 gallons of water were pumped and 405,000 gallons were
used for Just control, road maintenance, and drilling support of JF-3 monitoring hole. Utilizing Reynolds
Electrical and Engineering Company, Inc. (REECo) Matrix Department support; discontinued subcontract for
water haulage from VH-1 to H-Road Baker tanks. REECO

staff from the geologic mapping of zonal features project located and surveyed a detailed grid for mapping
characteri. -ics of the Ghost Dance Fault within the proposed repository area. This field work is the first
of numer.ii; site visits. The efforts will characterize a large number of parameters along the fault and

will be int-qrated into the geologic model. USGS



WwBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.3: Site, Continued)

The surface fracture network project reports that, in support of mapping and analyzing fractures in the
Tiva Canyon member, a working map (1:20007) showing the azimuths of major clusters with respect to
orientation for all Level 1 fracture data stations is complete. Working maps for cooling and tectonic
joints at Fran Ridge are complete. Results indicate that both cooling and tectonic joints are laterally
heterogeneous even at this small scale. Implications for the project include limitations on the grid size
for any significant fluid flow modeling in the Uz and saturated zone portions of the project. USGS

In support of soil and rock properties of potential locations of surface facilities, a site selection
report for six alternative north portals and alignments was completed and is in review. This report
presents the important geotechnical considerations for the six potential alignments of the north portal
ramp. USGS

In support of Midway Valley trenching studies, environmental surveys for the soil test pits are expected to
be completed in February. Final drafting of trench logs for trench ABR-B was completed. Results to date
of surficial mapping in Midway Valley and the study of trench ABR-B were presented to the Nuclear Waste
Technical Review Board (NWTRB). USGS

Software developed at Los Alamos National Laboratory (LANL) for quantative mineral determination from x-ray
diffraction data was approved for YMP use. Processing began on a large number of analyses that had been
collected over the previous year. LANL

A third phase of trenching was completed at Lathrop Wells volcanic center. Five soil pits were completed
in the siwiia-fall sheet of the main scoria cone and on scoria mounds of the 0S4 unit. The soils in the
pits were described, and these descriptions were incorporated into a paper on the status of field and
geochronoloqy studies. LANL

Drilling -3 completed on the second of twelve neutron-access boreholes for the United States Geological
Survey (U™ study, "characterization of Unsaturated-Zone Infiltration", which is providing Quality
Assuranc.. - o\) traceable ream-cutting samples for chlorine-36 analysis. The Sample Management Facility was
requested - ship all cutting samples collected to the subcontractor to begin processing for chloride,

bromide, - ‘hlorine isotope. LANL



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.3: Site, Continued)

The construction of a vibration isolation booth for the new atomic-force microscope has been completed, and

a testing program has begun to evaluate its capabilities. This instrument will ultimately be used to image

substrates before and after sorption reactions involving the important radionuclides. It will also be used
to characterize the detailed textures of Yucca Mountain tuffs at the nannometer scale. LANL

Six north-portal locations were evaluated for their potential influence on underground and surface-based
testing at a meeting at the LANL Test Coordination Office in Las Vegas on December 2, 1992. A qualitative
approach was used to rate each of the six locations for their positive and negative impacts on testing.
LANL

A talk on the tunnel dynamics experiment was presented to the NWTRB on Januaty 22, 1992. The meeting topic
was seismic vulnerability of engineered facilities, based on observations of tunnel response to an
underground nuclear explosion. SNL

Conducted senior management field trip (produced guidebook) on Seismic Hazards and Geologic Setting of
Southern Nevada. CRWMS/M&O

Completed t:st interference analysis for UZ-16, NRG-1, and re-evaluation of Neutron access hole studies.
CRWMS,/M&0

The follcwing papers were prepared by LANL and published:

_:tection of Trace Clays and Clay Minerals Amounts of Erionite Using X-ray Powder Diffraction:
Erionite in ™' ffs of Yucca Mountain, Nevada, and Central Turkey,"” a journal article in Clay and
~lay Minerals.

© 1 Evaluation of Lithium Sorption Isotherms and their Application to Groundwater Transport," in
ndwater, 1991, volume 29, Number 6.

*+ mmary and Discussion of Hydrologic Data from the Calico Hills Nonwelded Hydrogeologic Unit at
1 Mountain, Nevada."



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.3: SITE, Continued)

"Mineralogy, Petrology, and Wwhole—Rock Chemistry Data Compilation for Selected Samples of Yucca
Mountain Tuffs," and "Mineralogy, Petrology, and Whole-Rock Chemistry of Selected Mechanical Test
Samples of Yucca Mountain Tuffs," both data reports.

1.2.4: REPOSITORY

The following papers were accepted for inclusion in the IHLRWM Conference in Las Vegas, Nevada in April
1992:

"summary of the Exploratory Studies Facility Alternatives Study."” SNL

"Fault Stres. analysis for the Yucca Mountain Site Characterization Project." SNL

1.2.5: REGULATORY AND INSTITUTIONAL

Licensing

Supported preparation of the License Application 2001 presentation given by the YMP Project Manager to
the Office of Civilian Radioactive Waste Management (OCRWM). CRWMS/M&0, T&MSS

The Nucl... Regulatory Commission (NRC) open item cross-reference to the Exploratory Studies Facility
Alternati .: Study and Calico Hills Risk Benefit Analysis; and recommendations for consideration of NRC
operating experience were submitted to YMP. CRWMS/M&O

The firs: hise skeleton test for the Mined Geologic Disposal System License Application Annotated Outline
was compi =1 and sent to Civilian Radioactive Waste Management System Management and Operating Contractor
(CVRWMS i . \n Fairfax, Virginia for final editing and printing. CRWMS/M&O



" WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.5: REGULATORY AND INSTITUTIONAL, Continued)

Environmental Regulétory Compliance

A Free Use permit application was prepared and sent to the Bureau of Land Management (BLM) for the use of
sand and gravel in the Forty Mile Wash area. . The YMPO filed this application with the BLM in mid-January.
YMPO, T&MSS '

Quarterly and annual reports required by the Underground Injection Control Permit was prepared and
submitted to the State of Nevada. YMPO, T&MSS

Five comprehensive environmental compliance surveillances were conducted as well as several environmental
compliance reviews of YMP activities. T&MSS

Environmental Field Programs

Preactivity survey and reclamation stipulation reports were sent to YMPO for the Forty-Mile Wash borrow
pit. A post-activity survey was conducted at neutron boreholes 54 and 55. In addition, a letter was sent
to the YMPO documenting the past North Portal Facility preactivity survey and mitigation recommendations
are adequat > for future rock and soil test pits planned for the same area. EGSG

Reclamatin of neutron borehole sites 54 and 55 was started. Both sites were seeded, and water bars were
created t prevent erosion on the access road leading to site 55. BG&G

™o recl- --ion trial sites, one near Forty-Mile Wash (Site 3) and Site 5 in Midway Valley were ripped to
reduce soil compaction. Most of the Forty-Mile Wash site was harrowed, and study plots were staked.
Reclamati~n Sites 1,2, and 4 were inspected by EG&G and REECO to discuss surface preparation and
modificar: 'n for reclamation trials. Reclamation Site 1 was inspected to determine its size and the
possible -1tion of different reclamation treatments. EG&G

Archaeol .. site monitoring was the focus of field work during this month, with twelve known sites
monitored - | four new sites recorded during monitoring activities. DRI



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.5: RBEGULATORY AND INSTITUTIONAL, Continued)

Mitigative data recovery was conducted on two small lithic scatters, 26Ny2000 and S$123191SR01. Laboratory
data collection of artifacts retrieved from site 26Ny4759, in Midway Valley, was completed. Analysis of
these data are proceeding. DRI

Socioeconomics

The draft socioeconomic monitoring program data report for the period from October 1991 through
December 1991 was completed and submitted to the YMPO for review. T&MSS

Evaluations of the articles concerning perception-based impacts, which were prepared by the State of
Nevada’s research team and appeared in Science Magazine and Risk Analysis, and the the accompanying news
release from the State were submitted to the YMPO. T&MSS

A meeting was held with representatives of Nye County to discuss information necessary to implement the
Payments-Equal-to-Taxes (PETT) program. The information requested by Nye County was developed and
submitted to them., YMPO, T&MSS i

Communication and Liaison

Seven tours to Yucca Mountain were arranged and coordinated during this report period. Of significance were
tours conlicted on January 9, 1992, for Congressman Kostmayer, congressional staff members, and members of
the Ameri..an Nuclear Energy Council; and on January 13, 1992, for Ivan Selin, NRC Chairman. YMPO, T&MSS

puring this veport period, 16 Yucca Mountain Project public speaking presentations were given. Of
significan~= were presentations given on January 21, 1992, by Ace Robison and Carl Gertz to W. Henson
Moore, D ity Secretary; and on January 31, 1992, by Ace Robison to the State/Local Government Planning
Group. Yii- . T&MSS

The ele. . - pen House tour of Yucca Mountain was conducted on January 22, 1992. Over 150 tour
participa-: -ere given guided tours of the Yucca Mountain Information Office. (YMIO) in Las Vegas, the
Field O . ns Center and Yucca Mountain. YMPO, T&MSS



WBS 1.2: YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

(1.2.5: REGULATORY AND INSTITUTIONAL, Continued)

The Yucca Mountain lecture series, "Earthquakes," was presented by Jerry King at the YMIO in
Las Vegas, Nevada on January 28, 1992, and at the Beatty YMIO on January 30, 1992. This lecture was also
presented at the Green valley Library, Henderson, Nevada on January 27, 1992. YMPO, T&MSS

1.2.7: TEST FACILITIES

Preparing a Resource Survey and Schedule to support common use infrastructure planning in Area 25. T&MSS

Continued preparation of the Electrical Power Acquisition grading package $EDD-005, and coordinated start
of the Conceptual Design Report on power requirements of the YMP. YMPO, T&MSS

Attend weekly Surface Based Testing (SBT) (WBS 1.2.5) meetings to provide interface with the Site Managers
office. T&MSS :

Made a presentation to the Technical Review Board on Seismic Vulnerabilities for the proposed repository at
Yucca Mountain. T&MSS '

Developed the Fiscal Year (FY) 1992 Field Management Job Package (JP) to identify the common use functions
and servi-:es available to field participants. T&MSS

performe: -.uality Management Procedure (OMP) 06-04 Reviews on: 1. NRG -1 prill pad 2. Engineering Plan
for SBT. .MFO, T&MSS

Wrote Gene ~L Support Facility Plan as an annex to the YMP Design Plan to define management requirements
and proc- > for design of Area 25 common use facilities. T&MSS

Provided .t for the public tours conducted during>January. YMSO, YMPO, T&MSS, REECO, RSN, USGS, LA
Represen: - - :2 Site Manager at the CRWMS/M&O System Integration meetings. T&MSS

Rewritir . (ucca Mountain Site Office Emergency Management Plan. ¥MSO, T&MSS



WBS 1.2: YUCCA MOUNI‘IQ[N SITE CHARACTERIZATION PROJECT

1.2.9: PROJECT MANAGEMENT

Project Control

Completed the initial data entry and integration of Project Participant’s Planning and Control System
(PACS) data. This included over 5,500 scheduled activities and 8,000 relationships, over 800 Planning and
Scheduling Accounts and 2,100 Summary Accounts. T&MSS

Initiated a formal review of the PACS data by Participants, U.5. Department of Energy (DOE) Division
Directors and staff and the CRWMS/M&O. All Participants

Initiated weekly meetings with the Contingency Task Force. T&MSS

Ccompleted approximately fifteen "What-If" budget and schedule exercises in support of the YMP and OCRWM.
TsMSS, CRWMS/M&O

Prepared and submitted a cost loaded Project Summary Schedule to OCRWM. This schedule will be used by
OCRWM to create a total Program cost loaded schedule network. T&MSS

Assisted ‘"h planning, preparation and support for the meetings with Edison Electrical Institute. T&MSS,
CRWMS,/M&0

Quality ..::irance

During t! . :porting period, the OCRWM Office of Quality Assurance (OQA), Yucca Mountain Quality Assurance
(QA) Divisi:n (YMQAD) conducted one surveillance of the YMPO. YMP-SR-92-002 evaluated the following: (1)
Quality Ai<vvance Administrative Procedure (QAAP) comment resolution; (2) Comment Report forms submitted on
Technica' °:s2ssment Review YMP-90-02; and (3) compliance with QMP-06-04 as applied to procedures and
interim w1 notices. An observation of the CRWMS/M&O internal audit was also undertaken.
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(1.2.9: PROJECT MANAGEMENT, Continued)

The following documents were reviewed by YMQAD staff: Administrative procedure (AP) 5.13Q, 5.21Q, AP-5.27,
and 5.320; JP 91-01 and JP 91-02, and draft JP 92-02 and JP 92-05; Pacific National Laboratory (PNL)
Software Quality Assurance Plan (SQAP); Lawrence Berkeley Laboratory SQAP; USGS SQAP; CRWMS,/M&O SQAP; PNL's
QA Plan on Performance Assessment; QAAP 6.2; CRWMS/M&O Readiness Review Report; YMP safety and Health Plan
(YMP/90-37); and the FY 1992 Raytheon Services Nevada RSN Engineering Plan. In addition, staff performed a
QA Management review on drawings and specifications of the construction activities involving drill hole
Uz-16, and resolved comments on Section 1 of the Quality Assurance Requirements Document .

A revision of the Lead Auditor exam was written and approved by the Director of the Office of Quality
Assurance.

Training

The quarterly Participant Training Coordinators meeting was held in San Diego, California on
January 15-16, 1992. -T&MSS, YMPO, All Participants :

Finished developing the performance—Based Training Specifications workshop. T&MSS, YMPO

continued to provide field support for training activities. Fourteen modules of initial General Employees
Praining (ET) were conducted during the month of January, and ten exam sessions for GET 1.5 (Annual
Refreshe. ©.aining) were given. T&MSS

provided . ‘' :fings on verbatim compliance to supervisors and began tracking completion. T&MSS

Informati - Resource Management

The YMP . 794 -~ 1998 Information Resources Management Long-Range Plan was completed and sent to the
OCRWM or: wry 31, 1992. T&MSS, YMPO :
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1.2.10: FINANCIAL AND TECHNICAL ASSISTANCE

on August 27, 1991 the OCRWM published a notice of interpretation and procedures in the Federal Register on

the PETT provisions of the Nuclear Waste Policy Act of

1982, as amended. YMPO issued two checks on

January 24, 1992 to Nye County for a total of $1 million. This is payment in partial satisfaction of PETT
from May 28, 1986 to present. After a review of Nye County’s PETT estimate in accordance with the

procedures outlined in the notice, the DOE will coope
additional payments. YMPO

rate with Nye County to establish a schedule for



TABLE 1

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
PLANNING AND CONTROL SYSTEM {PACS)
ACTUAL COSTS JANUARY 1992
Dollars in Thousands

1.2.1.1 327
Management and Integration

1.2.1.2 225
Systems Engineering

1.2.1.3 231
Technical Data Base Management

1.2.1.4 727
Performance Assessment

1.2.1 SYSTEMS TOTAL....ccccovoee ....1510

1.2.2.1 133
Management and Integration

1.2,2.2 94
Waste Package Environment

1.2.2.3 : 160
Waste Form and Materials Testing

1.2.2.4 36
Design, Fabrication, and Prototype
Testing -

1.2.2 WASTE PACKAGE TOTAL....... eeee 422

1.2.3.1 865
Management and Integration

1.2.3.2 520
Geology

1.2.3.3 640
Hydrology

1.2.3.4 284
Geochemistry ,

1.2.3.5 882
Drilling

1.2.3.6 228

Climatology and Meteorology
1’2.3 sIm mL.ll.l....‘..."..".3419




YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
PLANNING AND CONTROL SYSTEM {PACS)
ACTUAL COSTS (Fiscal Year 1992)
pollars in Thousands

(Continued)

1.2.4.1 49
Management and Integration

1.2.4.2 ’ 215
Development and Testing

1.2.4.6 -4
Sealing

1.2.4 REPOSITORY TOTAL..ccccocceccce 260

1.2.5.1 239
Management and Integration

1.2.5.2 959
Licensing

1.2.5.3 70
Environmental Compliance

1.2.5.4 354
Environment

1.2.5.5 2
Transportation

1.2.5.6 95
Socioceconomics

1.2.5.7 272

Communication and Liaison
1.2.5 REGULATORY ‘I'OEL..............1991

1.2.6.1 289
Management and Integration

1.2.6.2 89
Site Preparation

1.2.6.3 74
Surface Facilities

1.2.6.8 4
Operations

1.2.6 EXPLORATORY STUDIES FACILITY
TOTAL..coccacscescne cecesecsase 456




YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
PLANNING AND CONTROL SYSTEM (PACS)
ACTUAL COSTS (Fiscal Year 1992)
Dollars in Thousands

(Continued)

1.2.7.1 37
Management and Integration

1.2.7.3 100
New Facility Acquisition

1.2.7.4 412
Field Operations

1.2.7.5 0
NTS Allocation

1.2.7 TEST FACILITIES TOTAL.......... 549

1.2.8.2 13
Site Characterization

1.2.8 LAND ACQUISITION TOTAL........ 13

1.2.9.1 2621
Management and Integration

1.2.9.2 654
Project Control

1.2.9.3 1312
Quality Assurance

1.2.9 PROJECT MANAGEMENT TOTAL...... 4587

1.2.10.1 454
State and Local Governments

1.2.10.2 0
Payments-Equal-To-Taxes

1.2.10.3 0

University Funding
1.2.10 FINANCIAL/TECHNICAL
ASSISTANCE TOTAL ...ccccccccsc-cse 454

ACTUAL COSTS TOTAL A
JANUARY 1992.....ccccccvueees...13661

***Note: Source is PACS CPR
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DISCLAIMER

Quality Assurance checks on data contained in this report have been performed only to determine that the
data have been obtained and documented properly. Any information is preliminary and subject to change as
further analyses are performed. This report has not been reviewed for conformity with U.S. Geological
Survey technical and editorial standards and stratigraphic nomenclature. Company names are for descriptive
purposes only and do not constitute endorsement by the U.S. Geological Survey.

ENCLOSURE 2.



TABLE OF CONTENTS

12 SYSTEMS . e e
WBS 1.2.1.3 Technical Data Base Management ... ... ... outintteiutemnneee ..
WBS 1.2.13.5 Technical Data Base Input . . ... ... .. . i
WBS 1.2.1.4 Performance AssesSmMeNl ... ittt ittt it et e e e
WBS 1.2.1.4.4 Site Performance ASSesSmMeENt ... vttt ittt e e,
WBS 1.2.1.4.42 Favorable and Adverse Conditions .. ... ... . i ...
WBS 12.1.4.6 Development and Validation of Flow and Transport Models . ..............
WBS 1.2.1.4.7 Supporting Calculations for Postclosure Performance Analyses .............
123 SITE . .t e e et e
WBS 1.2.3.1 Management and Integration ... ..... ... ... . i e
WBS 1.23.2 Geology - oo oottt e e e e
WBS 1.23.22 Rock Characteristics .. ............ e e e e e
WBS 1.23.22.1 Geologic Framework of the Yucca Mountain Site .....................
WBS 1.2.3.2.2.1.1 Vertical and Lateral Distribution of Stratigraphic Units within the Site
N 4 -
WBS 1.23.2.2.1.2 Structural Features withinthe Site Area ............. ... ... ...,
WBS 1.23.23 Brosion ... e
WBS 1.2.3.2.3.1 Present Location and Rates of Surface Erosion .......................
WBS 1.23.2.5 Postclosure Tectonics . ..o vvi it it ittt i e
WBS 1.2.3.2.53 Changes in Hydrology Due to TectonicEvents . ......................
WBS 1.2.3.2.5.3.2 Effect of Tectonic Processes and Events on Changes in Water-Table
Elevation . .......outinntiiiiiiii it et e e
WBS 1.232.55 Information Required by the Analysis and Assessment Investigations of
the Tectonics Program ........... .o iiiniiiiiiiinnn...
WBS 1.2.3.2.5.5.2 Characterization of Igneous Intrusive Features . .. .....................
WBS 1.23.2.6 Surface Characteristics .. ......oouiin ittt iiiiennnnn.
WBS 1.23.2.6.2 Soil and Rock Properties of Potential Locations of Surface Facilities .......
WBS 1.2.3.2.6.2.2 Surface Facilities Laboratory Tests and Material Property Measurements . . ..
WBS 1.23.2.84 Preclosure Tectonics Data Collection and Analysis . . ...................
WBS 1.2.3.2.8.4.1 Historical and Current Seismicity .......oeviiintinnnrirennnne.n.
WBS 1.2.3.2.8.4.2 Location and Recency of Faulting Near Prospective Surface Facilities .......
WBS 1.2.3.2.84.3 Quaternary Faulting within 100 km of Yucca Mountain .................
WBS 1.23.2.8.44 Quaternary Faulting within Northeast-Trending Fault Zones .............
WBS 1.23.2.8.4.6 Quaternary Faulting within the Site Area ...........................
WBS 1.2.3.2.8.4.12 Tectonic Models and Syn[hcsxs ...................................
WBS 1233 Hydrology .. ..ottt it e et i it e it s
WBS 1.233.1 Geohydrology . ... .ot e e e
WBS 1.233.1.1 Description of the Regional Hydrologic System .......................
WBS 1.2.33.1.1.1 Precipitation and Meteorological Monitoring for Regional Hydrology ... . ...
WBS 1.233.1.1.2 Runoff and Streamflow . . ... ... i
WBS 1.23.3.1.1.3 Regional Ground-Water Flow System .............covuiiiinn., R
WBS 1.23.3.1.1.4 Regional Hydrologic System Synthesis and Modeling ...................

WBS 1.233.1.2 Unsaturated Zone Hydrology .........coiuiii ..

-

-

B
A



i}

WBS 1.23.3.1.2.1 Unsaturated Zone Infiltration . ..... ... oo 10
WBS 1.23.3.1.2.3 Percolation in the Unsaturated Zone - Surface Based Study . ............. 4
WBS 1.233.1.2.4 Percolation in the Unsaturated Zone - ESF Study ...................0. 49
WBS 1.233.1.2.6 Gaseous-Phase Movement in the Unsaturated Zone ................... 52
WBS 1.23.3.1.2.7 Unsaturated Zone Hydrochemistry ............ovhvivnnnnn ot 54
WBS 1.2.3.3.1.28 Fluid Flow in Unsaturated Zone Fractured Rock ... 57
WBS 1.2.33.1.29 Site Unsaturated Zone Modeling and Synthesis . ............o..oonnnn 38
WBS 1.2.3.3.1.2.10 Prototype Hydrologic Tests that Support Multiple Site Characterization ’
ACHVILIES & v v vs s ve v saeesnsaeansoanesos st eeeeennsos 61
WBS 1.23.3.1.3 Saturated Zone Hydrology ...........coocnvviinnnn e 65
WBS 1.2.33.1.3.1 Site Saturated Zone Ground-Water Flow System . .............ovvnon 65
WBS 1.2.3.3.1.3.2 Saturated Zone Hydrochemistry .. .......c...ivvnnnnannn e 71
WBS 1.2.3.3.1.33 Saturated Zone Hydrologic System Synthesis and Modeling . ............. 72
WBS 1.23.3.2 Preclosure Hydrology ..o vvvvve et 75
WBS 1.2332.1 Flood Recurrence Intervals and Levels at Potential Locations of Surface
FacilltIEs .+ v v e v e en e e 75
WBS 1.2.3.6 Climatology and Meteorology . .. ..o vt imneriin e 76
WBS 1.2.3.6.2 CHMALOIOZY v v vt e vt aaa e 76
WBS 1.2.3.62.1 Change in Climatic Conditions ....... ... 76
WBS 12.3.6.2.1.1 Modern Regional Climate . . ... ...t 76
WEBS 1.2.36.2.12 Paleoclimate Study of Lake, Playa, and Marsh Deposits ................. 76
WBS 1.2.3.6.2.13 Climatic Implications of Terrestrial Paleoecology . ............coovenenen 7
WBS 1.2.3.6.2.1.4 Paleoenvironmental History of Yucca MOUNLAIN o vt oo e mne v oanaae o 77
WEBS 123622 Effects of Future Climatic Conditions on Hydrologic Characteristics . . . . . . . . 78
WBS 1.2.3.6.2.2.1 Quaternary Regional Hydrology ............ovvuniinvneecnennnn 7
WBS 1.23.6.2.22 Future Regional Hydrology due to Climate Changes ................... 84
12.5 REGULATORY AND INSTITUTIONAL .. ... ... ivhiiiiiiniae e e 87
WEBS 1.2.5.2 LICENSINE .+ oo v v v vvvvmasas s et m e 87
WBS 1.2.5.2.1 NRC Interaction SUPPOTt . . vt vvverin i mnn i a et 87
WBS 1.2.5.2.5 Study Plan Coordination ............... e e 87
WEBS 1.2.54 EDVITONIMENL . o\ eveevrentnononsnsesesssnesenssssarsessetsscnsses, 88
WEBS 1.2.5.4.8 Water RESOUICES + oo oo v oo cnnnervuanaoesoaosasesnssssanoassne s 88
12,y PROJECT MANAGEMENT . ... ..t uitinrntennrnsnnnsnssnnnnenionaen e et 90
WBS 1.29.1 Management and Integration ............onnnnnnnniiaert i 90
WBS 1.29.1.4 Records Management . ........cocvenmrorornrnnnrnan sty 90
WBS 1.2.9.1.5 Trailing .. .cvcvuvevnnrneecanonassnrnsesessanasasrocreseseens 91
WBS 1.2.9.2 Project CONTOl .. vvevvnecvteremnnne et ee e 92
WBS 1.2.9.3 QuAlity ASSUTANCE ..o veneaneeennannrassserssssessstcet s mnssscssss 92
WBS 1.293.1 Quality Assurance Program Development .. .......coovvvevnennrevreees 92
WBS 12932 Quality Assurance - Audits and Surveillances . .........coheeiii 93
WBS 1.2.9.3.3 Quality Assurance - Quality Engineering ......ccoovevrnnnocc toone s 94

WBS 1.2.9.3.4 Quality Assurance - Quality Overview .........covrenieerrrreneeenn e 95



ACRONYM LIST

A&E .. e architectural and engineering

ABC .. e e American Borate Corporation

ACD .. i e e e advanced conceptual design

ACM L. i e e e e alternative conccptual model

ACNW e e Advisory Committee on Nuclear Waste
ACP .. e Area Characterization Plan
ACS........... ettt e American Chemical Society

ACWP .. e actual cost of work performed

ADN L e Affected Document Notice

ADP .. e e automated data processing

ADTS .. e e e Automated Data Tracking System

AEC ... . e e Atomic Energy Commission

AECB ... ... e e Atomic Energy Control Board

AECL ... e Atomic Energy of Canada, Ltd.

AEG ... e Association of Engineering Geologists
AFOS . e e Automated Field Operating System

AFR .. i e Audit Finding Report

AGU .. e American Geophysical Union

ATH ... i American Institute of Hydrology

ALARA ... .. e as low as reasonably possible -

ALTS .. e Apache Leap Tuff Site

AMA L e Assistant Manager for Administration
AMPFM ... e alternative means of financing and managing
AML .. . e “... Arc Macro Language

AMP e e Administrative Management Procedure
ANS e e e American Nuclear Society

ANSI .. e Amcrican National Standards Institute
ANSTO .. e Australian Nuclear Science and Technical Organization
O P Administrative Officer

AP e Administrative Procedure

APQ . e e e Admiaistrative Procedure Quality

ARR ... e Area Recommendation Report

ARS . e e Automated Records System

ASA L e e e e American Statistical Association

ASME ... . . . e American Society of Mechanical Engineers
ASQC ... e American Society for Quality Control
ASR e i e Annual Status Report

ASTM American Society for Testing and Materials
ATC e e e Asynchronous Terminal Concentrator
ATLAS .. i i i i e Alternatives to License Application Strategies
ATS L e e e e Activity Tracking System

AVL e e Approved Vendors List

AVS e e Application Visual System

BA e Biological Assessment

BAC ... i, budgets at compietion

BBC . e British Broadcasting Company

BBS . e Bulletin Board System



27047 NS budgeted cost for work pcrform'cd

BOWS oottt iieeenoeanans s annaas budgeted cost for work scheduled

1575 ST Basic Data Recorder

BED ..ttt Basis for Design

BG&EH .ttt Bond Gold and Hydrosearch

1276) - 7N PPN Branch of Geologic Risk Assessment

2] (¢ ST Branch of Isotope Geology

1230, G Bureau of Land Management
BP.......... R before present

BPA ovietiiinnte e blanket purchase agreement

BPO o vietiiiiiinnia i blanket purchase order

1:70 Y- ST A Branch of Quality Assurance

123 Lol below regulatory concern

BRG .vivetiniranansncnnannnassonssns Branch of Central Regional Geology
1530) A balanced cross section modeling program
BSR ..ttt it e Bi-annual Status Report

153°72 0 <2 " Basalt Waste Isolation Project

C/SCR . iiiiiiiie e Cost and Schedule Change Report

& ottt i e consultation and cooperation

CA ittt ittt Construction Authorization

[7-\2) > 2 R R Computer-Aided Drafting and Design
CAE .ottt iiiananarasnanaroens Computer-Aided Engineering

CAM .. ittt ireeessonnnnsansnnaannnns Cost Account Manager

(07N 2 R cost account plan

o7\ ; S R Corrective Action Report

CASY o iiteeiiineasancnnaa s Committee for the Advancement of Science in the YMP
(67N £ T Corrective Action Tracking System

(01 TP Controlled Blasting Investigation

(o o) : JN R R Change Control Board

[ o o R Configuration Control Committce

[0 > NPT Consultative Draft

(05 2 Career Document Profile

ol o) : U I Conceptual Design for the Repository
o) 1 - S R Code of Federal Regulations

CFS v iiiiievennnennsnnes e e cubic feet per second

ChemTrIeC . oo vvie i iviannesannaansons Chemical Transportation Emergency Center
CHLW ..ttt iieeanasseansaasnenns commercial high-level waste

03 023 I Configuration Identification Request Form
1., ¢ - S R Branch of Central Mineral Resources
00) : T R R R close of business

COCORP ..t iiiiriiiinrnnnasesnansans Consortium for Continental Reflection Profiling
CODMU ...... J T R Computer Operations and Data Management Unit
COGS ot iiiiiniienncetrsensnssssonns Computer-Oriented Geological Society
COSIM ..ttt i iinsneenaassnnsnres conditional simulation

(632 : SRR R Cost Performance Report

CR ..iiiiiiiiiinans P Central Region

CRF o\ttt it iassanaaoannen Central Records Facility

(0123 S R R Comment Response Form

CRG o iieiseiienenncessnnansosennnans Central Regional Geology

(03 1¢ : TN R R Central Regional Geology Branch

CRW .\ttt iiiiasaeennnnanaccneanns comment resolution workshop

CSCS v vii i iiieannes ereeasaaee Cost Schedule Control System
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CSl e e Campbel! Scientific, Inc.

CSM L e Colorado School of Mines

CVO i e e Cascade Volcanoes Observatory

CW P i e e Center for Wave Phenomena

CY ot e e e calendar year

D&E ...t e e development and evaluation

DAA . e e e Design Acceptability Analysis

DAS e data acquisition system

DCP . et e e data collection platform

DDP ... i e s Director's Decision Plan

DEC it e e e Digital Equipment Corporation

DECUS .. . . i i Digital Equipment Corp Users Group
DEIS ... e et Draft Environmental Impact Statement
DFC e e Denver Federal Center

DHLW ... i defense high-level waste

DISA ... . i Downhole Instrument Station Apparatus.
910 ) Department of Energy

DOE/HQ ... . i Department of Energy Headquarters
DOE/NV e e e Department of Energy/Nevada Operations Office
DOE/NVO ... .. ittt iiiaann Department of Energy/Nevada Operations Office
DOP ... .. i e Department Operating Procedures

.1 Department of Transportation

DR3M ... e e Distributed Routing Rainfall-Runoff Model
DRC ... i s Document and Records Center

DRI .. e e e Desert Research Institute

DRMS ..ot e Data Records Management System

DRS .. e document review sheet

DTN e e document transmittal notice

DTP .. i e e Detailed Test Plan

DWMD ... .. ittt Defense Waste Management Department (REECo)
DWPF ... i i i e Defense Waste Processing Facility
DVNM . i e Death Valley National Monument

EA e s Environmental Assessment

BAC i i e e estimate at completion

EAEG ... i i i e European Association of Exploration Geophysicists
EBS .. i i i engineered barrier system

ECR .. i i ittt i e Engineering Change Report

EDBH ... ... ittt engineered design borehole

EDF ... i e e Environmental Defense Fund

EDM .. e Equivalent Discontinuum Model
EDXRF .. i e energy-dispersive x-ray fluorescence

8 o Edison Electric lnstitute

EEP i e e Emergency Evaluation Plan

EFAP .. i i e Environmental Field Assessment Plan
ELA ... e Emergency Information Administration
EIS ... Environmental Impact Statement

EKES ... . . i Electronic Keyed-Entry System

EM i e electromagnetic

EMP ... electron-microprobe

EPA Environmental Protection Agency

EPRI ... Electric Power Research Institute

ERC .. e Engineering Request Change
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154235 7- Energy Research and Development Administration
EROS . ottt ie iy Earth Resource Observatory System
ERTP .\ it iiiiaecneeananns Environment Requirements Training Program
ES oottt e exploratory shaft

ESF it e it e Exploratory Studies Facility

ESF/DRD ... .iiiiiieni e Exploratory Shaft Facility Design Requircments Document
ESQAT .o iie it i Earth Science Quality Assurance Team
ESR oottt ittt electron spin resonance

ESSE . vttt iiie et Early Site Suitability Evaluation

ESTC o iii it iiei i cnananaaaanansnn Exploratory Shaft Test Coordination
ESTP ittt Exploratory Shaft Test Plan

ESTP-C oot ei et iiieiaiaainaens Exploratory Shaft Test Plan Committee
¢ WO I evapotranspiration

EV i e s earned value

FEHMS ..ottt cne e Finite Element Heat Mass and Stress
FEIS o ittt et Final Environmental Impact Statement
FEMA ... it iiiiaaiaaaannes Federal Emergency Management Agency
FERS ittt ittt et inianaa e Federal Financial System

) 3 Federal financial system

21 i A PP Fast-Fourier Transform

FID .ottt et ie e Flame Ionization Detector

FIS ... it e s Federal interim storage

2 1 T Facilities Important to Safety

o1 1.7 (€ Fracture Matrix Mesh Generator

| 3% 13 [ R Fortymile neutron

| 370 51 0 JS PO Federally Owned Landsat Data

) 3 final procedures

| 3 ST PO final procurement and construction
FQI ........oivvinvnn, e Federal Quality Institute

S5 > O Federal Register

FRD .ottt iiiiiiinnnannaannnns Functional Requirement Document
FRHP ... iiiiiiiaaaaannes Fractured Rock Hydrology Program
FSN ittt ittt ie it aecanaananns Fenix and Scisson, Nevada

| 201 S Florida State University

0 o O full-time equivalent

FWP ittt it field work proposal

FY . ittt ie ittt fiscal year

G&A ittt e e Goodson and Associates

GAOD .. it e Government Accounting Office

GAP .ot e Geostatistical Analysis Package

GC ..t P gas chromatograph

GOM . it ittt Global Climate Model

GCP it it s Geochronological Procedure

GD oo e e Geologic Division

GEOEAS . ...t ii i iiiiiir i cenaaaaennn Geostatisical Environmental Software
GET ............ e General Employee Training

GETT .. i i i grants equal to taxes

GID o e s Ground Water Site Investigation

GIS e Geologic Information System

GlIS ot e e Graphic Information System

GOCO ot ittt government-owned contractor-operated
GOES ..t iiiiiiiiiiiiiiineaenannenens Geostatisical Environmental Operational Satellite
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Geologic Procedure

Government Printing Office
Geophysical Procedure
ground-penetrating radar

global positioning satellite

Graded Quality Assurance

Gradient Enhanced Software System
Geological Society of America
General Services Administration
Geoscientific Information System
Geologic Studies Program

G-Tunnel Underground Facility
ground water

Gigawaits Electrical

ground water travel time
Geochemical Procedure

Holmes and Narver

Hydrologic Investigations Program (formerly NHP)
Hydrology Integration Task Force
high-level radioactive waste
high-level waste

Hewlett Packard

Hydrologic Procedure

Headquarters

Hydrologic Research Facility
Hydrology and Radionuclide Migration Program
hydrologic-response unit
Hydrological Simulation Program
International Business Machines

ion chromatograph

Independent Cost Estimate
International Geologic Congress
International Conference on Industrial and
Mathematics

Interim Change Notice

Interface Control Working Group
Integrated Data Acquisition System
Information Data System

Iterated Function System
Integration Group

Interactive Graphics Information System
Institute of Gas Technology
International High Level Radioactive Waste Management
Information Management System

Idaho National Engineering Laboratory
Institute of Arctic and Alpine Research
International Transport Code Validation
Intergovernmental Personnel Act

infrared

Interagency Review Group

Instrument Society of America
Information Systems Division

Applied

vii
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ISO ot e e International Standards Organization

ITR e ettt e eeaie e Information Technology Resources

IV ot e i e Independent Verification and Validation
JOR o e Joumal of Geologic Research

| 7 license application

) 7N o S laser alignment and centering target

LAN L ittt it i local area network

) 07X T T Los Alamos National Laboratory

105 - R R Lawrence Berkeley Laboratories

LCS ottt et Liquid Scintillation Counter

LDRP ..ttt iiii it iieiianan s litigation discovery request procedure
LS .ttt i i lightning detection system

LLNL ............. e Lawrence Livermore National Laboratory
) 3 ) AU Lightning Location & Protection, Inc.
LLW ittt i s low-level waste

| 570 ) = S level of effort

LPRS ..t i ia it large plot rainfall simulator

| 5% - J o Local Records Center

LRE i e i latest revised estimate

LRGS .t iiie it Local Read-Out Ground Station

150 2 long-range planning

LRP/IPS ... ittt Long Range Plan/Integrated Project Schedule
LRS ittt ieenssa e Litton Resource System

| K o liquid scintillation counter

ISP .ttt laser safety plan

LSS ittt e Licensing Support System

LW ittt i e Lathrop Wells aeromagnetic survey

LV ot ittt e e Las Vegas

MADS ..ttt e Meteorological Alert Distribution System
MCL . e Maximum Contaminant Level

MEDA .. e Meteorological Data Acquisition Network
MEC .ttt it mass flow controller

MGDS & i e e Mined Geologic Disposal System

MIC it s e Management Information Center

MISIS ittt i e i Micro Integrated Storm Information System
MLT ottt ittt e materials testing laboratory

MMDS ..ttt e it Martin Marietta Data Systems

MODFE ......iiitiieianrncssnsessnns Modular Finite Element

MOT ... covviiinaness QA AR Management Overview Team

1,7, (016 g Memorandum of Understanding

MPBA ... itii ittt multipurpose borehole activity

MPBH ...ttt ciiiiniannnccans multipurpose borehole A

MPM L i e e e Management Procedure Manual

MPU ittt ca e Manuscript Prep Unit

MRIR ............. e Material Receiving and Inspection Report
MRS ottt e e monitored retrievable storage

MSOA i e it major system acquisition

MSHA .. ittt ettt Mine Safety and Health Administration
MSIS .. i e e Management System Information Strategy
MSL i e mean sea level

Y (U Multispectral Scanner

1 1 O magneto-telluric



M&E&TE ..ttt e i measuring and test equipment

MTU e e metric tons of uranium

MW e e mixed waste

NARUC .. . . e e National Association of Regulatory Utility Commissioncrs
NBS .ot e ". . National Bureau of Standards (now NIST)
NCAR .. it i ieaaens National Center for Atmospheric Research
NCR ottt i e Nonconformance Report

NCTM ... e National Computer Technology Meeting
NEA .. i i i e Nuclear Energy Agency

NEPA ... et iiaannas National Environmental Policy Act

NES ottt et Nuclear Fuel Services

NGS e e National Geodetic Survey

NHP .. i it Nuclear Hydrology Program (now HIP)

NIST . i i e s National Institute of Standards and Technology
NMD .t i e e National Mapping Division

NMIMT ............ [ New Mexico Institute of Mining and Technology
NNWSL i i Nevada Nuclear Waste Storage Investigation
NOAA ... i i i i National Oceanic and Atmospheric Administration
NOO .. i e e Nevada Operations Office

NPS e e National Park Service

NRC it i ittt Nuclear Regulatory Commission

NRP .o e e National Research Program

NSTF ottt e i iinieaaeann near-surface test facility

NTC ottt i National Training Center

NTS i e e Nevada Test Site

NTSO ..ot i e Nevada Test Site Office

)/ T Nevada Operations Office

NWE ittt i Nuclear Waste Fund

NWIS .ttt it Nevada Water Information System

NWIS it ettt e i National Water Information System

NWM i i i e Nuclear Waste Management

NWN i i i iiiaeeennanns Nuclear Waste News

NWPA L ittt it Nuclear Waste Policy Act

NWPO ..ottt e it inananan Nuclear Waste Projects Office

NWOL ... it National Water Quality Laboratory

NWTRB ... .. i iiiiiiinneeennnnn Nuclear Waste Technical Review Board

OBS ... e e organization breakdown structure

OCRWM ... i iitineenannnnnenns Office of Civilian Radioactive Waste Management
[ 2 PP Open file

OFR ..ttt ittt innnenans open-file report

OGR ... ... it e Office of Geologic Repositories

OMB ... i it i e Office of Management and Budget

OMR ... it i i Office of Mineral Resources

OPCNM . ittt i iiannens Organ Pipe Cactus National Monument
OPFM ... i ittt Office of Project and Facilities Management
OPIO ... i e i e e Office of Policy, Integration, and Outreach
ORM ... i i Office of Resource Management

ORNL ... i i i it et Oak Ridge National Laboratory

OSTS et e e e .. Office of Storage and Transportation Systems
OWQSsU ..... P Ocala Water Quality Services Unit

P&S s planning and scheduling

PA e e performance assessment
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PAC .. it planning and control

PACE ... i Performance Assessment Calculation Exercise
PACS ottt Planning and Control System

PAGEOPH ... it Pure and Applied Geophysics

PAGIS . . oo e Performance Assessment of Geological Isolation Systems
27N R Project Acronym List

PAMP [ttt Performance Assessment Management Plan
PAP . e e Performance Assessment Plan

PASP .\t Performance Assessment Strategy Plan
PBEI ..ttt it prototype blast effects on instrumentation
PBOQ&D ..ot Parson, Brinkerhoff, Quade, and Douglas
PBS .t ittt e pyramid beam splitter

PC e e e e personal computer

PCBI ...t i Prototype Controlled Blasting Investigation
5 ©L 00 - T Program Change Control Board

PCM it e pivoting camera mount

PCSB ..ttt e Program Cost and Schedule Baseline
PC&TS i e Program Coordination and Technical Support
P i e e Position Description

PDA .. i ey Participant Data Archives

240101 - S prototype dry coring of rubble

| 239) I (O prototype drill hole instrumentation

PDM .o Problem Definition Memorandum

PDS ottt e Project Decisions Schedule

PEET ...ttt iiinanrenoaenns prototype excavation effects test

3 (PP P Principal Investigator

PIP e e e Prototype Investigation Plan

PIR . Precision Infrared Radiometer

PL . e Public Law

PMB . i e Performance Measurement Baseline

PMF e e probable maximum flood

PMI . e e Phase Measuring Interferometry

PMIS .o e it Program Management Information System
23, 1 O S Program Management Plan

PMR .ttt tiiettiaiiaannnnaneos performance measurement review

PMS .. i e Program Management System
PNL.........ciivinnn. et Pacific Northwest Laboratories

PPWE ... i i ittt prototype pore-water extraction

POM . e e e Project Quality Management

=3 2§ = 5 project review briefing package

59 T O Project Records Center

PRDA ... ittt i Program Research and Development Announcement
PRESS ..ttt teiie i Project-related Engineering and Scientific Studies
PRMS i e Precipitation Runoff Modeling System
PSAR ..t iieiieiiae i Preliminary Safety Analysis Report

PSI e e pounds per square inch

0 U SO Prototype Test Plan

2 ¥ Petroleum Testing Services

QA/QC .. e e ‘quality assurance/quality control

QA it e e Quality Assurance

QAG .. i e Quality Assurance Grading

QAGR .. i e Quality Assurance Grading Report



QALA ...t e e s Quality Assurance Level Assignment

QALAS ..... P Quality Assurance Level Assignment Sheet

OAM .. . e s Quality Assurance Manager

QAP .o e Quality Assurance Program

QAPD .............. PP Quality Assurance Program Description

QAPO ... e Quality Assurance Project Officer

QAPP .. .. e Quality Assurance Program Plan

QAR . e Quality Assignment Records

QARD ... e e Quality Assurance Requirements Document

QASC ot i e e e Quality Assurance Support Contractor

QMP . e e Quality Management Procedure

OMPR ... i e e Quality Management Policies and Requirements

QRA . e e Quality Related Activities

QRB . e e Quality Review Board

QVC i e e e e Quality Verification Check

QWL e s quality of work life

R&ED . i e e s research and development

R&H ... i e receiving and handling

R&LSD ... i e Research and Laboratory Services Division

RALD ... i right angle laser deflectometer

RAM ... i e e responsibility assignment matrix

RASA ... . e Regional Aquifer Study Assessment

RASRA .. ... i radial arm strike rail assembly

RCR ... et i i Regional Characterization Report

RCRA ... ittt i i Resource Conservation and Recovery Act

REBS ... ittt Radiation Energy Balance Systems

REECO ....oiv ittt e i Reynolds Engineering and Electrical Company

20 o < Request for Proposal

2§ 1 - 2 P Reference Information Base

RIDS .. it e i e Record and Information Disposition Schedule

RIS .. i i e e Records Information System

RMF ... i i et Records Management Facility

RMNMD . ... i, Rocky Mountain National Mapping Division

RMP .ttt e e Records Management Plan

RMS i e Records Management System

ROD ... i ittt e Record of Decision

RPC .. it Report Package Collection

230 ) o€ right angle prism goniometer

RRL ... i i i reference repository location

RSED ...ttt iea i Regulatory and Site Evaluation Division

RSEN i s Raytheon Services Nevada

RTISA .. ittt it ians request to initiate site activity

RW e radioactive waste

RWMS . i e Radioactive Waste Management Site

3+ U surface-propagated

Y- I study activities

SAG .. i e e Software Advisory Group

SAGEEP ... .. . i e Symposium on the Application of Geophysics 1o
Engineering and Environmental Problems

SAIC ... e Science Applications International Corporation

SAR .. i e Safety Analysis Report

SAS e e e e Statistical Analysis System
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SBTFRD ... ittt iainaen Surface-Based Test Facility Requirements Document

SBT P .t Surface-Based Test Prioritization

SCA L e e e Site Characterization Analysis

SCC o e e substantially complete containment

SCI v e s Software Configuration Items

SCIF o i e ... software checklist and indexing form
SCM e Software Configuration Management System
SO ottt e Site Characterization Plan ’

SCPB ..ot Site Characterization Program Baseline
SDR ... ..ivnivenne-. e Standard Deficiency Report

SDRD ottt Subsystems Design Requirement Document
8 O P ".... Senior Engineer

SE&D .ottt Systems Engineering and Development
SEG ittt e Society of Exploration Geophysicists
SEM ittt scanning electron microscopy

SEMP .. i e System Engineering Management Plan
SEPDB . ...t iiii it Site and Engineering Properties Data Base
SES i e e Scientific and Engineering Soltware

SE o e e e spent fuel

SG i e e e Senior Geologist

SGB i Southern Great Basin

SGBSN .. i e s Southern Great Basin Seismic Network
SGR it s Seismic Group Recorders

SIP e e Scientific Investigation Plan

QIR it e e e Scientific Investigations and Research
SIR i e i Special Investigative Review

STt et e Site Integration Team

SKB ittt e e Swedish Nuclear Fuel and Waste Management Company
SMFE i Sample Management Facility

SMS e e e e Sample Management System

SNF ottt ittt et spent nuclear fuel

SNL ottt i e Sandia National Laboratories

SNP .t it e Scientific Notebook Plan

SNSN L ittt it e Southern Nevada Seismic Network
SOBART . .. ittt Southern Basin and Range Transects
SOC i it et e e e Sample Overview Committee

SOIR ...ttt ettt snnanes status of open items report

SOP .o et i e e Standard Operating Procedure

0] - Seismic Procedure

) P Study Plan

SPA it e e Study Plan Assessment

SPE it e e Society of Petroleum Engineers

SPOC i e e e submersible pressurized outflow cell
SPR . e e e Semi-annual Progress Report

SPRS ...ttt i small plot rainfall simulator

SOA . e e Software Quality Assurance

SOAP . e Software Quality Assurance Plan

SRD . e e system requirements and description
TSRG i e strike rail goniometer

SRM e e standard reference material

K03 2 Site Recommendation Report

SSF ottt e e e software summary forms
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2.1 SYSTEMS

BJECTIVE ‘
To integrate systems with the Geologic Repository Program and to describe the YMP Mined Geologic
Disposal System (MGDS); and to evaluate the performance of the natural, engineered barrier, and total
systems for meeting regulatory standards.

WBS 1.2.1.3 Technical Data Base Management
OBJECTIVE

To manage, maintain, and accumulate technical data and information produced by site characterization,
design devclopment, and performance assessment activities for the Project.

WBS 1.2.1.3.5 Technical Data Base Input
Principal Investigator - L. Hayes

QOBJECTIVE
To provide the hardware, software, personnel, and procedures needed to provide data to the technical base.

ACTIVITIES AND ACCOMPLISHMENTS

The Paruexpant Data Archives (PDA) accepted 16 Technical Data Informatlon Forms (TDIFs)
covering SCP Activities 8.3.1.2.2.3.1, 8.3.1.4.2.1.3, 8.3.1.5.2.14, 83.1.5.2.1.5, 83.1.17.4.7.1, and
8.3.1.174.7.2.

Input of data information into the Automated Technical Data Tracking System (ATDT) has been
brought up to date for the issuance of the second quarterly data catalog.

Requests are being processed from the USBR to have the Geologic Division (GD) data transferred
to them for those activities assigned to the them.

WBS 1.2.1.4 Performance Assessment

OBJECTIVE

To conduct investigations and develop mathematical models examining the performance of the MGDS in the
preclosure and postclosure phases; to verify, validate, benchmark, and document codes for assessing the
performance of the overall waste isolation system; and to analyze the performance of the total system and
subsystems.

WBS 1.2.1.4.4 Site Performance Assessment
OBJECTIVE

To integrate physical process submodels and data into computational models for prediction of performance
of the site (including uncertainties); and assess whether the site will meet requirements for ground-water
travel time in 10 CFR 60.113(a) (2). (SCP Sections 8.2.2 and 8.3.5)



WBS 12.14.42 Favorable and Adverse Conditions
Principal Investigator - A. Flint

QBJECTIVE

To assess site performance characteristics under the favorable and adverse conditions listed in 10 CFR
60.122; and assess engineered barrier system (EBS) performance characteristics under the potentially adverse
conditions in 10 CFR 60.122, which refers to impacts on EBS performance. (SCP Section 8.3.5.17)

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GPA001 Develop imbibition system at OSU
Imbibition set-up has been developed and core tests have been run. A computer program
has been written and is currently being assessed to further automate the calculation of

sorptivity from imbibition curves.
3GPA006 Test new neutron calibration in 1-D model
A written plan for this project is currently being written to organize the prcliminary

modeling efforts and incorporate a preliminary neutron calibration using data from recently
drilled boreholes N-54 and N-55.

Quality Assurance
Planning and QOperations

WBRBS 12.1.4.6 Development and Validation of Flow and Transport Models
Principal Investigator - A. Flint

OBJECTIVE

To develop and validate the calculational models that (1) are used primarily in assessments of performance
for the resolution of Issues 1.1, 1.2, 1.3, 1.6, 1.8, and 1.9; (2) describe fluid flow or the transport of energy/or
radionuclides; and (3) are not used exclusively in the resolution of a single issue; and to follow applicable

quality-assurance procedures.

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3G VF004 Literature review of thermal conductivity and heat capacity

A literature compilation has been done on thermal conductivity and heat capacity, as well as
instrumentation methodology, and has been assessed.

3GVF013 Analyze horizontal variability from Shardy base transect
The analysis of the horizontal variability along the Shardy Base transect has been completed
and final aspects will be worked out during the finalization of the technical report in
3GVF014 (Prepare technical report, horizontal variability of Shardy base transect).

3GVF009 Continue development of 3D borehole imbibition model :
Current understanding of particle density/porosity/bulk density relationships is being
assessed 1o set up reasonable input parameters for this model. Materials Testing Lab
reports are also being evaluated. G-Tunnel core samples are being organized to run
through the gas pycnometer for particle density to support or negate some previous
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questionable results. Preliminary runs have been made to assess the development of the
mesh.

3GVFU15 Finalize geostatistical software and text
Finalization of the software is almost complete, along with the final revisions of the text.

3GVF001 Prepare for core heating experiment
All samples from Calico Hills and repository block outcrops have been prepared and
saturated for initial physical property measurements. A 3-point imbibition method is being
evaluated to easily obtain flow paramcters on all samples to evaluate effects of heating on
flow processes.

3GVF005 Develop method for thermal conduct & heat capacity

Heating techniques are being developed and evaluated. Methodology to prepare samples by
drilling very small holes has been assessed and appropriate equipment is being procured.

3GVF014 Prepare technical report, horizontal variability of Shardy base transect

A first draft of the technical rcport has been prepared and a compilation of the data
analysis is being incorporated into the draft.

Quality As;ufancg

Planning and QOperations

WBS 1.2.1.4.7 Supporting Calculations for Postclosure Performance Analyses
Principal Investigator - A. Flint

OBJECTIVE

To provide documentation and results of calculations used in analyses of postclosure performance that
support design efforts, contribute to the resolution of Issue 1.3, and indirectly support activities carried out
under other performance assessment WBS clements.

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GPCO001 Develop calibration procedure, test CX-2
The calibration system developed using saturated salt solutions is being repeated over time
to assess instrument stability. A procedure to validate internal instrument temperature (IR
sensor is incorporated in the measurement) has been developed and calibrated. The system
is currently being tested using rock samples and preliminary procedure outlines have been
written.

3GPC004 Finish measurement on transect core, preliminary data analysis
Core samples have been organized and all data is being compiled to determine final

measurements required to complelc transect data set. Preliminary data analysis of physical
and hydrologic fcatures is ongoing.

Quality Assurance
Planning and QOperations



Work Performed but not_in Direct Support of the Scheduled Tasks
Worked in support of public tours. (5 hours)

123 SITE

OBJECTIVE

To characterize Yucca Mountain and vicinity to identify and technically qualify a possible site for the
construction and operation of a mined geologic repository for high-level radioactive waste.

WBS 1.2.31 Management and Integration
Principal Investigator - L. Hayes

OBJECTIVE
To manage and integrate the work performed within the site WBS elements.

M&I - Branch 0G3192B1

Summary Account Manager - L. Ducret

ACTIVITIES AND ACCOMPLISHMENTS

R. Craig attended (a) Prototype Management Team meetings on January 10, 17, and 24; (b)
Exploratory Studies Facility (ESF) meetings on January 10, 17, and 24; (c¢) UZ-16 Task Force
meetings on January 9, 16, and 30; (d) the Technical Integration Group meetings on January 9 and
16; (e) a Design Requirements meeting on January 21; (f) a Design Review meeting on January 28
and provided review of UE-25 NRG-1 design material; (g) a YMPB staff meeting in Denver on
January 13; (h) a Verification of Comments meeting on January 9; and (i) a Sample Overview
meeting at the Sample Management Facility (SMF) January 23.

R. Craig provided overviews of Yucca Mountain geology and hydrology programs as part of the
public open house tour on January 22.

M&I - Geologic Studies Program 0G3192G1
Summary Account Manager - J. Stuckless

ACTIVITIES AND ACCOMPLISHMENTS

Visited Travertine Point to examine a locality described in the Minority Report for the J. Szymanski
review. Collected five samples to examine the alleged change in grain size as a function of elevation
of exposure. There appears to be no correlation between depth of crystallization and crystal size as
claimed in the report.

Prepared reviews of the Minority and Majority Reports on the J. Szymanski reviews.
Continued work on MOAs with the Geologic Division.
Continued work on start up of GSP.

Revised final report on Trench 14 for the Waste Management '92 symposium and submitted it for
approvals.

Study plan 8.3.1.4.2.1: Completed final changes following comment resolution.



Study plan 8.3.1.5.1.3: Completed draft responses to comments and resubmitted to DOE for
comment verification.

Study plan 8.3.1.9.2.1: Completed comment responses and resubmitted to DOE for comment
resolution.

Study plan 8.3.1.17.4.3: Completed first draft of study plan and initiated formal USGS review.
Study plan 8.3.1.174.5: Arranged schedule for comment resolution 2/6/92.

Work Performed but not in Direct Support of the Scheduled Tasks
Assisted in a DOE field trip for a number of congressional aids.

"M&I QA Implementation GSP 0G3192G2

Summary Account Manager - J. Stuckless

ACTIVITIES AND ACCOMPLISHMENTS

The YMP-USGS list of configuration control items requiring response to the DOE YMPO was
updated. A configuration management change request and change directive were evaluated, and the
Affected Document Notice (ADN) CR 92-005 was completed and returned to the YMP
Configuration Control Board Secretary.

Twelve hydrologic and one geologic technical procedures and one scientific notebook plan were
prepared or changed as requested.

A Change Request (CR) was coordinated to modify the SCPB as the result of a need to move the
seismic profiling task from Study 8.3.1.17.4.3 to 8.3.1.4.2.1.

Test Planning Packages were developed for Studies 8.3.1.17.4.2 and 8.3.1.4.2.1.
Preparation began on an IMOU for Study 8.3.1.17.4.2,
Preparation began on a Managemen: Agreement with the Nevada District.

Assistance was given to the GSP in the evaluation and response to the Transition Plan for the
Southern Great Basin Seismic Network.

Documentation to delineate the working relationship between the USGS, SNL, and Geomatrix
Consultants, Inc. was coordinated for the GSP.

An informal prerequisites review continued for Studies 8.3.1.5.1.2 and 8.3.1.5.1.3 to prepare for work
authorization.

The GSP was assisted with responses to and/or remedial/investigative actions for five CARs and
NCRs.

PACS reports were investigated and a report prepared covering anticipated GSP FY92 ficld work.
Lesson plans, view graphs, handouts, and a mock example were prepared and Software Quality

Assurance Overview Sessions and Software Quality Assurance Implementation Workshops were
conducted in the Denver area to implement training to QMP-3.03, R3, Software Quality Assurance.



The Technical Procedure Master List was updated and forwarded to the YMP-USGS QA Office.

M&I - Hvdrology Program Management and Administration 0G3192H1
Summary Account Manager - D. Gillies

ACTIVITIES AND ACCOMPLISHMENTS

Detailed FY92 budgets were developed for all 60 USGS and LBL PACS Summary Accounts in the
hydrology program. Budgets account for all staff hours, travel, contracts, supplics and materials,
non-capital equipment, laboratory services, and common services planned for each account.

All 60 USGS and LBL summary-account schedules were statused as of the end of December using
schedule status and progress information provided by each summary-account manager as a part of
the USGS's routine monthly-reporting process. Minor schedule variances were noted in several
accounts.

D. Appel attended a meeting January 16 at the HRF with staff from the Unsaturated-Zone
Infiltration and Surface-Water Runoff projects. Discussion focussed on priorities for installation of
continuous streamflow stations in washes on Yucca Mountain.

A meeting was held in Denver on January 14 to discuss integration of data being collected by the
Water Resources Assessment project with Site Potentiometric-Level data being collected for sit
characterization. The use of various USGS NWIS data bases for accomplishing data integration also

was discussed.

Hydrology Program senior staff met twice during the month to formulate a response to a corrective
action report involving untimely closeout of open quality-assurance items.

A Saturated-Zone,/Quaternary Hydrology section meeting was held on January 17 to discuss the
current study of hydrogenic deposits in the Amargosa Desert, recent deep drilling by a petrolcum
exploration company, status of monitoring well JF-3, and the use of QA implementation specialists.

The new Hydrology Program contract for technical services (Foothill) was awarded January 17.

M&I OA Implementation, Hydrology 0G3192H2
Summary Account Manager - W. Causseaux

ACTIVITIES AND ACCOMPLISHMENTS

HIP is currently processing 36 Hydrologic Procedures and six Scientific Notebook Plans.

Two approved Hydrologic Procedures and two approved Scientific Notebook Plans were submitted
to SAIC by S. Frans.

Corrective actions for NCR 91-06 and 91-38 were completed by J. LaMonaca.

J. Woolverton worked with J. Ferarese to complete Investigative Actions for USGS-NCR-91-31. It
was determined that calibration documentation problems associated with QA Balance Services Inc.
did not have an adverse impact on quality from the use of analytical balances on work performed for
SCP activity 8.3.1.2.2.7.1 - Gaseous-phase UZ hydrochemistry. '

W. Causseaux met with A. Lykins of the QA Office and T. Mendez-Vigo of SAIC/Golden on
January 29 to finalize proposed draft revisions for QMP-4.01, R4, QMP-7.01, R5, and QMP-7.04,
RO. The draft revisions were submitted to the QA Office on January for review and transmittal to



the TPO for technical reviews by GSP and HIP.

D. Appel and W. Causseaux met with M. Mustard on January 30 to discuss the HIP memorandum
dated 01/24/92, to the QA Manager, regarding HIP Section Chief opinions on CAR-92-02, untimely
HIP actions on QA Corrective Actions during 1991. As a result of this meeting, the HIP will make
changes in its draft proposed disposition for CAR-92-02.

J. Ziemba of SAIC/Golden visited W. Causseaux and J. LaMonaca to verify the HIP actions
associated with NCR-91-06 regarding incorrect processing of two scientific publications. As a result
of the visit, NCR-91-06 was closed.

J. Woolverton served as a principal interface between the YMP-USGS audit team and UZ technical
staff during Audit USGS-92-02 which was conducted January 13-24, 1992 for SCP activity
83.1.2.2.3.2 - UZ site vertical borehole studies and SCP activity 8.3.1.2.2.6.1 - UZ gaseous-phase
circulation study.

D. Appel, W. Causseaux, M. Chornack, and J. Woolverton of HIP met with T. Chaney and M.
Mustard on January 24 to discuss USGS Audit 92-02 preliminary findings for SCP Activity
8.3.1.2.2.6.1. As a result of the meeting, Appel noted that HIP needed to clarify the present status
of the Activity, with special reference to current funding, assigned personnel, and the status of
ongoing work subject to QA controls.

J. Woolverton continued to assist C. Peters in the preparation of a management agreement between
the YMPB and the Branch of Petroleum Geology for SCP activity 8.3.1.2.2.7.1 - Gaseous-phase UZ
hydrochemistry. '

D. Appel met with W. Causseaux on January 9 to discuss proposed changes in the format that will
be used for the preparation of management agreements with USGS entities that will be doing work
for the HIP, YMPB. Then Causseaux discussed with L. Hayes the HIP opinion that HIP
management agreements with such entities as USGS, GD laboratories should not be required to
comply with the new format established by the GSP-GD management agreements. Hayes agreed to
discuss the matter with GD officials. C. Peters visited Causseaux on January 27 to express his
concern about the unfavorable impact on his relationship with the Isotope laboratory, of the
continued delays in YMPB completion of the management agreement with the lab.

On January 14, D. Appel and W. Causseaux met with B. Lewis, R. Luckey, D. Gillies, D. Beck, M.
Whitfield, M. Boucher, M. Pabst and J. Woolverton to discuss USGS CAR-92-02 -- untimely HIP
completion of deficiency reports. The corrective action report subject matter inciudes continued late
response and completion of corrective actions committed in deficiency documents by the Hydrologic
Investigation Program.

D. Appel and W. Causseaux met with B. Lewis and J. Woolverton to discuss USGS CAR-92-03;
i.e. - Management Agreements needed between HIP and organizations (and mdmduals) outside the
YMPB.

F. Packard, Oregon District Groundwater Specialist, met with J. Woolverton to discuss the YMP-
USGS Quality Assurance Program. Packard requested copies of the YMP-USGS QAPP, QMPs,
and a list of current approved Technical Procedures.

J. Woolverton traveled to the Hydrologic Research Facility January 6-10 to work with A. Flint's staff
on QA related issues for SCP activity 8.3.1.2.1.1.1. - Precipitation and meteorological monitoring.



D. Appel met with W. Causseaux, R. Luckey, M. Boucher and J. Woolverton on January 24 to
finalize the HIP proposed disposition for CAR-92-02. As a result of agreements reached at this
meeting, the final proposed disposition was submitted by Appel to the QA Office.

D. Appel, R. Luckey, M. Whitfield, W. Causseaux, and M. Boucher represcnted the HIP staff at a
scoping meeting on January 27 with K. McFall of YMPO regarding the upcoming YMPO Audit 92-
13, scheduled for Denver on April 6-10, 1992. Causseaux met with McFall of YMPO and T. Chancy
on January 27 to finalize a list of HIP funded SCP Activities that might be candidates for technical
audit during the April 1992 YMPO Audit of the USGS.

W. Causseaux met with M. Mustard on January 29 to discuss final plans for the USGS Audit 92-03,
scheduled for Denver starting February 18, 1992. Selected Activities to be audited are included in
SCP Studies 8.3.1.2.1.3, 83.1.2.1.4, 83.1.23.1, 83.1.2.32, and 8.3.1.5.2.2.

Six published abstract packages, one Geologic Studies Program publication package and two
published Lawrence Berkeley Laboratory publication packages were submitied to the LRC.

Computer Operation & Data Management, Hvdrology 0G3192H3
Summary Account Manager - C. Washington

ACTIVITIES AND ACCOMPLISHMENTS

New NOVELL File Server
The backup software to handle the 1-Gigabyte disk drives has been received, installed and
tested.

The users will be switched on February 7, 1992 to the new Novell File Server.

“The Local Record Center (LRC) will not be switched until the T-1 link has been installed
and tested in the Parfet building.

Telecommunication link to Parfet Building
The link to the Parfet building is not adequate for data base access for the LRC.

The T-1 remote bridges, on loan from a vendor, were tested and checked out at T-1 speeds.

The order has been placed to purchase the T-1 bridges. By upgrading existing bridges,
problems are being experienced with the USGS Property Unit and the DOE Property Unit.
The bridges have USGS property tags and the USGS wants to eliminate the old numbers.
DOE has restricted any elimination of property until they develop a procedure.

The T-1 link has been ordered from U.S. West and as of February 3, 1992, a date of
completion has not been received.

Telecommunication link (S6Kbs) to HRF, Area 25, NTS.
The Computer Operations Unit (COU) experienced problems connecting all of the PCs at

the HRF due to the WilTel's misunderstanding of when all of the ports were to be wired.
WilTel has now wired all ports and the COU is connecting and verifying operations.

The old 19.2 Kbs link is scheduled for discontinuance on or about March 1, 1992,

Data General Workstations
The COU, in conjunction with the Data Management Unit (DMU), considered the

8



requirements of the DMU and the Administrative Section. The Data General hardware
proposed for the initial implementation of AIS and NWIS are as follow:

1 - Data General Aviion Server
2 - 1 GB disk drives
1 - 8mm Tape drive
1 - QIC Tape drive

3 - Diskless Data General Workstations (Administrative Section)
1 - Data General Laser printer (Administrative Section)

The implementation of diskless workstations in the Parfet building is to ensure proper
software installation and backup procedures.

Scientific Reports and Project Documents, Hydrology 0G3192H4
Summary Account Manager - T. Brady

ACTIVITIES AND ACCOMPLISHMENTS
HIP is currently processing 8 YMP-HIP scientific publications, 54 YMP-GSP scientific publications,

10 YMP-LBL scientific publications, and 14 abstracts.

The HIP review of the following reports and abstract were completed by T. Brady: "Design
of a three-dimensional site-scale model for the unsaturated zone at YM Nevada®, by C.S.
Wittwer, G.S. Bodvarsson, M.P. Chornack, A.L. Flint, L.E. Flint, B.D. Lewis, R.W.
Spengler, and C.A. Rautman; "Seismic reflection profiling across Tertiary extensional
structures in the eastern Amargosa Desert, southern Nevada, Basin and Range province”, by
T.M. Brocher, M.D. Carr, K.E. Fox, Jr., and P.E. Hart; "Characterization of fault-filling
deposits in the vicinity of Yucca Mountain, Nevada®, by J.S. Stuckless, Z.E. Peterman, R.L.
Forester, J.F. Whelan, D.T. Vaniman, B.D. Marshall, and E.M. Taylor; "Prediction of actual
solar radiation using modeled clear sky radiation and air temperature®, by A.L. Flint and
L.E. Flint; and abstract, "Palechydrology of lakes as a2 means for climatic reconstruction--
examples of full-glacial records from a midwestern upland pond and slackwater basin”, by B.
Curry, F.L. Forester, and N.K. Bleur.

W. Causseaux met with D. Porter of SAIC/Golden on January 2 to discuss the fact that the
YMPO will be issuing new guidelines for the preparation of QA Grading Reports for SCP
Studies. The new guidelines are likely to impact the preparation of HIP's remaining
QAGRs and the implementation of QMP-5.15, R0; therefore, processing of HIP QAGRs
was temporarily suspended.

W. Causseaux discussed with B. Lewis, -2 January 17, the status of HIP respounses to the State of
Nevada comments on Study Plan 83.1.....1 - Precipitation and Meteorological monitoring. It was
determined that A. Flint would complete his assessment of HIP responses and prepare for submittal
to YMPO by February 7, 1992. :

W. Causseaux talked to D. Grawley of the YMPO on January 23 about the status of the study plan
for SCP-8.3.1.2.2.9. The last remaining YMPO review, by Lawrence Livermore, is now expected at
YMPO by the end of January.

J. LaMonaca met with P. Reilly, SAIC/Golden on January 14 to discuss the processing of scientific
reports for the Geologic Studies Program. A flow chart will be constructed for a better
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understanding of the processing requircments.

Technical Data Base Management, Hydrology 0G3192H3
Summary Account Manager - N. Stuthmann

ACTIVITIES AND ACCOMPLISHMENTS

Routine jobs were performed though out the month, including the retrieval of the QW data from the
WRD National Water Laboratory, entering these data into the HIP NWIS data base and the clecanup
of the Satellite Transmission of data (SATIN) maintenance logs and directorics.

Extra maintenance was necessary for the data bases due to a PRIME crash during the month. Such
maintenance becomes more necessary as the transition from DIS-I hardware to DIS-II hardware
progresses and the PRIME:s are retired.

B. Kerans had several discussions with M. Wallendorf concerning agenda items for the January CCC
meeting. The meeting was held January 9. The upcoming QMP-3.03 training was discussed, as well
as questions on requirements for purchasing commercial software.

The WRD National Computer Technology Meeting (NCTM) is coming up in May and B. Kerans
spent some time this month discussing subjcct ideas and "peer reviewing’ abstracts for presentations
that would effect the handling of the ncw NWIS-II data bases.

All members of the DMU attended the training for QMP-3.03 on Software Quality Assurance, in
order to ascertain how to handle the software programs and data bases under their management and
be of service to participants. There were still some questions following the training. B. Kerans, as
CCC representative, drafted a memorandum to D. Gockel in an attempt to clarify some of the
outstanding problems.

B. Kerans has been spending a good portion of her time learning the operation and setup of the
Data General computers. This has included the introduction to the window application within the
Ingress data base package called Window/4GL.

The Data Management Unit has been working the Computer Operations Unit in defining the needs
in term of Data General hardware purchases to satisfy the requirements of DMU and the
Administrative Unit. New software is expected by the end of this year in replacing the AFIMS and
CDP functions.

Three meetings of the DMU were held this month to discuss the job duties of each person in the
group and to go over plans in the assembly of data from the different PIs. This also included an
overview done by D. Burkhardt covering specific topics concerning GIS data base operations within
the ARC/INFO GIS software. There are now plans to meet with the DOE EG&G people to learn
more about the plans for the DOE GIS data base and to add requirements for passing data to the
GIS Technical Data Base.

D. Burkhardt has also been working on various continuous water levels records. This includes
starting on a check of the values in the 1985-88 report, producing the first copy of the tables for the
1990 report, and computing the corrections needed for the voltages collected in 10 of 14 wells
required for the report to DOE on the response of the wells during an earthquake on December 16-
18, 1991. ‘

A meeting was held with D. Beck, D. Wood, D. Gillies, R. Luckey, B. Kerans, W. Qatfield and N.
Stuthmann to discuss problems that Nevada has in entering data. Most of the discussion concerned
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the problems in keeping the DOE data apart from other district data until the data are rcady for
release.

W. Oatfield reviewed a list of QW records sent by K. Garcia, Nevada District. Oatficld made a copy
of the National Archives master accession list and passed to D. Wood the most probable delivery
dates that represented HIP record deliveries to the Archives.

W. Oatfield used data from his files and some position calculations from these records and created a
reference table of field IDs and NWIS primary keys for the Saturated Zone Regional GW project
and S. Keller. Oatfield retrieved GWSI latitude/longitude locations of these sites supplemented with
copies of notes on sites not in the data base were sent to Keller.

W. Oatfield polled R. Healy, D. Stannard, E. Weeks, D. Pollack, and J. McLean about typical UZ
parameters used in the studies, and about where this type of data might be stored. He has also
reviewed the GW Branch numbered technical memos and other reports for authoritative statements
of policy about locating wells in the field.

Now that W. Oatfield is trying to clarify some of the specific data problems and needs of YMP
participants, the DMU group is trying to locate and review the available NWIS-II design
specifications to see if YMP needs may be met. This will be an ongoing project for the DMU, as
detailed information is not easily available at the current time.-

The Data Management Unit has an o-going responsibility for user assistance for participants. This
month assistance has (a) located data from the NWQL for some new GSP members and helped set
them up for future retrievals; (b) assisted participants with information for classes that were being
taken at the training center; (c) assisted HIP staff who werc new to the HIP LAN and software
packages; and (d) set up staff with QVARSA IDs and automatic continuum "pulls” to participate in a
statistics course.

WBS 1.2.3.2 Geology

Principal Investigator - J. Stuckless

OBJECTIVE
To conduct geologic investigations to evaluate the suitability of the surface and subsurface environment for
siting a nuclear waste repository.

WBS 1.2.3.2.2 Rock Characteristics
OBJECTIVE

To describe present and expected rock characteristics of the Yucca Mountain site and to develop a three-
dimensional model of rock characteristics. (SCP Section 8.3.1.4)

WBS 123221 Geologic Framework of the Yucca Mountain Site

OBJECTIVE :
To conduct field studies, including surface and subsurface geophysical surveys and geologic mapping on the
surface and in the exploratory shaft facility to characterize the geologic framework of the Yucca Mountain
site. (SCP Investigation 8.3.1.4.2)
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WBS 12.322.1.1 Vertical and Lateral Distribution of Stratigraphic Units within the Site Area
Principal Investigator - R. Spengler

QOBIECTIVE

To determine the vertical and lateral variability and emplacement history of stratigraphic units and
lithostratigraphic subunits within the Yucca Mountain site arca. (SCP Study 8.3.1.4.2.1)

SCP 8.3.1.4.2.1.1 Surface and subsurface stratigraphic studies of the host rock and surrounding units
0G3221A2

Summary Account Manager - Z. Peterman

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GGUO02A Geochemical isotopic sampling and analysis, phase 1
The staff of the Isotope Geochemistry Support Group of GSP continued work in support of
Stratigraphic Studies and Geologic Mapping of Zonal Features.

S. Mahan and Kraft have nearly completed preparation of samples and encrgy-dispersive X-
ray fluorescence (EDXRF) analyses of core samples from the high-silica rhyolite of the
Topopah Spring Member of the Paintbrush Tuff. These samples will be used to determine
the utility of the systematic variation in Sr-isotope ratios as a potential stratigraphic
indicator.

Z. Peterman and J. Paces participated in the Rock Characteristics Workshop held in Las
Vegas on January 14. Peterman described some of the isotopic and geochemical work
underway by the Isotope Geochemistry Support Group.

B. Marshall reviewed an NRC report on geochemical analogs and provided comments to the
Southwest Research Institute for inclusion in a proceedings publication. Marshall completed
a comparison of analytical and iterative thermal model solutions. A discrepancy exists due
to simplifying assumptions made in the analytical solution. For the Christmas Lake dike,
the iterative (finite difference) technique yields more accurate results.

3GGUO10A Compilation of existing boreholes, lithologic logs
The start of this activity has been deferred due to the Section Chief's involvement in
planning, and while the formal process to fill a vacancy in the Rock Characteristics section
continues. There is no milestone impact at this time.

Quality Assurance ‘

3GGUO002A Geochemical isotopic sampling and analysis, phase 1 ,
B. Marshall completed calibration of the energy-dispersive X-ray fluorescence unit following
replacement of the tube.

Planning and Operations

3GGUO002A Geochemical isotopic sampling and analysis, phase 1
Finnigan Mat has delayed delivery of the new automated solid-source mass spectrometer by
one month (now due mid-March). This delay will impact the date for bringing this unit on-
line, but isotopic work will continuc on existing NBS and VG Isomass units.
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Work Perform not in Direc rt of the Scheduled Task
An estimated 120 bours were spent on the following:

Prepared for and attended the Rock Characterization Workshop held for DOE in Las
Vegas. R. Spengler chaired the meeting and provided an overview of Rock Characteristics
Section accomplishments and plans for future investigations for FY92 and FY93. Z.
Peterman provided an update on the isotopic and geochemical work underway for rock
characterization projects by the Isotope Geochemistry Support Group. C. Hunter and J.
Paces participated in discussions with DOE personnel.

The section chief participated in Drillhole Sequencing meeting sponsored by the Sample
Oversight Committee (SOC).

SCP 83.1.42.1.2 Surface-based geophysical surveys 0G3221B2
Summary Account Manager - C. Hunter

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GTQO00S5) Write seismic contract

This task is 85% complete. After completion of the Request for Proposal document in late
November 1991, subsequent delays in the procurement process have required some
revisions. The necessary new documents have been completed and resubmitted to the
contract office. The section chief's office and T. Brocher continue to work with QA and
with DOE (including meetings with G. Roberson and D. Williams in Las Vegas) to resolve
DOE concerns with respect to Geophysics Peer Review Panel suggestions in regard to the
planned seismic lines across Yucca Mountain, and necessary revisions to the SCPB and RFP
documents.

3GGU221 Complete report gravity/magnetics Fortymile Wash

Approximately 55% of the compilation and technical review of previously acquired gravity
and magnetic data from Fortymile Wash is complete. This review will be used to refine the
approach to be used for acquisition of new data in the site region, particularly in support of
seismic investigations,

3GGU250 Collect and reduce magnetic/gravity in Yucca Wash

This activity to collect magnetic and gravity data in investigations to support interpretation
of the seismic lines to be run in Yucca Wash is awaiting approval of the study plan. This
information will be used to target the location for proposed corehole USW G-5. Data from
this activity will also provide constraints on the interpretation of regional variation in the
stratigraphic relationships at Yucca Mountain. There is no milestone impact at this time.

3GGU222 Submit status of regional geophysical for review

Compilation of previously collected data has begun under this review of regional geophysics.
The review will be used to refine the planning and selection of procedures and collection
parameters for acquisition of future geophysical data.

H. Oliver completed a new two-dimensional analysis of gravity profiles across Yucca
Mountain in terms.of deep detachment faults. This work, along with geologic input from K.
Fox, has been added to the gravity chapter in the proposed USGS bulletin “Status of
Regional Geophysical Studies at Yucca Mountain and Vicinity, Nevada and California.”
Other chapter authors have been contacted to answer review comments and to submit
revised chapters to Oliver.
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H. Oliver's group has also done work on another report listed in the MOA and received
DOE approval for the USGS Open-file Report 91-620 on geophysical characterization of
mineral and energy resources at Yucca Mountain. They are currently taking steps to have
200 copies reproduced for DOE distribution.

Additional work was also performed detailing gravity/magnetic profiles across Midway
Valley and Fortymile Wash. H. Oliver expects to have this report into final review next

month.

3GGU201 Collect/reduce gravity/magnetic data along scismic profile
Activity on this effort to obtain gravity and magnetic data in support of the seismic profiles
to be conducted across Yucca Mountain from Crater Flat to Yucca Wash is awaiting final
approval of the study plan. Information from this task will support interpretation of the
seismic profiles. There is no milestone impact at this time.

3GTQO06J Oversee field operations
Field operations to obtain seismic data along profiles crossing Yucca Mountain and along
Yucca Wash, using shallow vibration methods and deep shotholes, are not yet underway.
These efforts are awaiting approval of the vendor contract which is in the procurement
system after submittal of revised documents this month.

Qualitv Assurance

3GGU220 QA documentation of software
This activity to complete documentation of data reduction software for gravity and magnetic
studies is approximately 25% complete. Progress has been made in outlining details of '
gravity and magnetic surveys that are planned along Yucca Wash and along seismic profiles
over Yucca Mountain in support of the seismological investigations. The MOAs for formal
participation by the investigators have been completed and signed by the Branch Chief for
geophysics. '

Planning and Operations

3GGF223 Study plan approval
The study plan for this activity, included under approval of the 8.3.1.4.2.1 "Vertical and
Lateral Distribution of Stratigraphic Units within the Site Area” study plan, has complete
resolution of review comments and has been submitted to DOE for verification of revisions

and final approval.
Work Performed but not in Direct Support of the Scheduled Tasks

An estimated 40 hours were spent on the following:
Prepared for and attended the Rock Characterization Workshop held for DOE in Las
Vegas. R. Spengler summarized the progress on seismic efforts, including resolution of
DOE concerns with respect to the seismic lines. Spengler and C. Hunter used the travel
opportunity to meet directly with DOE representatives.

The manuscript "Seismic Reflection Profiling across Tertiary Extensional Structures in the
eastern Amargosa Desert, southern Nevada Basin and Range Province, United States,” by T.
Brocher et al., has received approval of the Director and has been sent on to DOE and to
the Geological Society of America for publication.

The section chief completed the memorandum of agreement for gravity and magnetic
investigations in the rock characteristics section.
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P 8314213 Borehol hysical surv 221
Summary Account Manager - P. Nelson

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GGU332 Evaluate logs from G-2

Efforts have begun to evaluate the commercially available array of downhole electrical
logging methods. The first activity in this effort was a comparison test between Dresser-
Atlas and Schlumberger to evaluate a variety of logs and different models of tools to
facilitate comparisons to logging runs made in Yucca Mountain holes in the early 1980's.

Quality Assurance
Planning and Operations
Work Performed but not in Direct Support of the Scheduled Tasks

An estimated 40 hours were spent on the following:
Prepared for and attended the Rock Characterization Workshop held for DOE in Las
Vegas. P. Nclson made a presentation delailing the status of the understanding of

appropriale geophysical logging approaches used in previous drilling efforts and planned for
future drillholes.

The section chief completed the memorandum of agreement for borehole geophysical work
in the rock characteristics program.

WBS 1.2.32.2.12 Structural Features within the Site Area
Principal Investigator - R. Spengler

OBJECTIVE

To determine the frequency, distribution, characteristics, and relative chronology of structural features within
the Yucca Mountain site area. (SCP Study 8.3.1.4.2.2

Summary Account Manager - C. Hunter

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GGF184A Structural analysis of exposed fault zone

A. Braun and assistant located and surveyved a detailed grid for mapping characteristics of
the Ghost Dance fault within the proposed repository area. Each segment of the grid will
be 200 feet by 200 feet and will allow work to be done at varying scales to the same
foundation grid. This field work is the first of numerous site visits. The efforts will
characterize a large number of parameters along the fault and will be integrated into the
geologic model.

3GGF182A Analyses of samples TPT, THT, T |

Outcrop samples from reference sections were selected and submitted for Sr isotopic
analyses.
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Z. Peterman and J. Paces participated in the Rock Characteristics Workshop held in Las
Vegas on January 14. Peterman described some of the isotopic and geochemical work
underway by the Isotope Geochemistry Support Group.

B. Marshall reviewed an NRC report on geochemical analogs and provided comments to the
Southwest Research Institute for inclusion in a proceedings publication. Marshall completed
a comparison of analytical and iterative thermal model solutions. A discrepancy exists due
to simplifying assumptions made in the analytical solution. For the Christmas Lake dike,
the iterative (finite difference) technique yields more accurate results.

The planned starts of tasks 3GGF124 (Reconnaissance of the study area), 3GGF 160 (Revise
technical procedure on analysis of volcanic rocks), 3GGF131A (Field check southern and
western Yucca Mountain mapping), 3GGF101 (Review and revise outcrop sections of TPT),
and 3GGF125 (phase 1 geologic map northeast corner of site) were moved out while the
formal process continues to fill a vacancy in the Rock Characteristics section.

Quality Assurance
3GGF182A Analyses of samples TPT, THT, T

B. Marshall completed calibration of the energy-dispersive X-ray fluorescence unit following
replacement of the tube.

Planning and Operations

3GGF182A Analyses of samples TPT, THT, T
Finnigan Mat has delayed delivery of the new automated solid-source mass spectrometer by
one month (now due mid-March). This delay will impact the date for bringing this unit
online, but isotopic work will continue on existing NBS and VG Isomass units.

Work Performed but not in Direct Support of the Scheduled Tasks

Prepared for and attended the Rock Characterization Workshop held for DOE in Las Vegas. R.
Spengler provided an overview of efforts in mapping and integration of these efforts into the overall
program. (10 hours)

SCP 83.1.4.22.2 Surface-fracture network studies 0G3221H2
Summary Account Manager - M. Fahy

ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities
3GGF160A Revise technical procedures, grid design, RC gage development
The Data Notebook TP is 30% complete.
Revisions for GP-12 are 40% complete.
3GGF159A Design fracture data base; software QA
"CLUSTRAN" software has arrived and will be processed for QA according to USBR
QMP-3.03b. SURFER and GRAPHER have also arrived and will be processed.

The basic data base structure is 80% complete. Internal review is complete.

3GGF152A Fracture data login
Morgan's data login (OFR 89-92) is complete.
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The pavement data login is 60% complete. Request for the release of the partial pavement
data set will be initiated through USBR TPO to USGS TPO, attention A. Handy.

The field records are not available. Implications for the project include the lack of data
support for a planned Open-File Report by C. Barton.

3GGF100 Map and analyze fractures in Tiva Canyon member
A working map (1:2000") showing the azimuths of major clusters with respect to oricntation
for all Level 1 fracture data stations is complete. This map was used in the DOE
presentations in Las Vegas. Separation of fracture data based on interpretation of cooling
versus non-cooling is 70% complete. Working maps for cooling and tectonic joints at Fran
Ridge are complete and were presented at the DOE meeting in Las Vegas. Results indicate
that both cooling and tectonic joints are laterally heterogeneous even at this small scale.
Implications for the project include limitations on the grid size for any significant fluid flow
modeling in the UZ and SZ portions of the project.

AVTD analyses along Dead Yucca Ridge remain 90% complete. Initial working maps were
shown at the DOE Las Vegas meeting. '

Preliminary stereoplots are 90% complete for the available data.

Copies of Scott and Bonk's field notebooks have been delivered to USBR. Login is 10%
complete.

S. Beason and M. McKeown's (Level 1) profile data for the ramp alignments has been
checked and will be submitted to the LRC.

AUTOQCAD DXF files for the preliminary contoured stereoplots and pole plots are 10%
complete. Priority on Level 1 data. The topographic DXF files are promised by EG&G for
the end of January, 1992. The joint diagrams will be merged with the topographic bases.
Training continues on AUTOCAD verll. '

Quality Assurance
3GGF159A Design fracture data base; software QA.

Initial approval for software QA for "DIPS" is complete. The testing plan is 50% complete.
Testing will be done by comparison with Micronet.

Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
M. Fahy attended the YMP Rock Characteristics Workshop held for DOE in Las Vegas and

summarized the work underway on the analysis of the surface fracture networks. (20 hours)

SCP 8.3.1.4.2.2.3 Borehole evaluation of faults and fractures 322112
Summary Account Manager - J. Wright

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GGUOO4F Review vendors techniques; acquisition
A paper by K. Burns entitled "Geological structures for Televiewer Logs of GT-2, Fenton
Hill, New Mexico", LA-10619-HDR parts 1 & 2 was reviewed. A meeting was held with
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CER Corporation, Las Vegas, Nevada, to determine their capabilities in subsurface fracture
characterization. Initial cataloging of fracture data from G-4 and G-2 begun.

Quality Assurance :
3GGFO3AF Surveillance Q
The Surveillance Report $-91-06 was completed and transmitted to the USBR Quality

Assurance Manager on January 15. This task is 100% complete.

Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
Preparation for the YMP Rock Characteristics Workshop. (16 hours)

SCP 8.3.1.4.2.24 Geologic mapping of the exploratory shaft and drifts 0G3221J2
Summary Account Manager - S. Beason

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

Quality Assurance
3GGF006B Excavate test pit
Work has begun on re-writing the criteria letter for deepening of the Fran Ridge Pits.

Planning and Operations
3GGF002B Synthesize data basc design
This activity has been rescheduled to better fit with the hiring of a photogrammetrist in late

spring 1992.

Work Performed but not in Direct Support of the Scheduled Tasks
S. Beason attended the YMP Rock Characteristics Workshop on January 14 in Las Vegas. (20

hours)

SCP 8.3.1.4.2.2.5 Seismic tomography/vertical seismic profiling 0B3221A2
Summary Account Manager - E. Majer

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities :

3GGF030B Validate interpretational codes ANI90 and BEAMS87
ANI90 and VELIN3D computer processing codes were tested using actual data from NTS
Area 2. This testing involved ray tracing on 3-dimensional fold anisotropy and comparing to
measured results from the field data. This activity is ongoing and is 20% completed.

Quality Assurance

Planning and Operations v
3GGF031B Update ESF planning documents
This effort has been deferred awaiting determination of the ESF configuration with no

milestone impact at this time.
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WBS 1.2323 Ergsion

OBJECTIVE
To identify the site-specific geomorphic parameters and data that are needed to satisfy the design and

performance issues and to ensure that the 200-meter disqualifying condition is not exceeded. (SCP Section
8.3.1.6)

WBS 1.23.23.1 Present Location and Rates of Surface Erosion
Principal Investigator - J. Whitney

OBJECTIVE
To identify the erosional processes in the Yucca Mountain area during the Quaternary; quantify the rates of

the different processes and assess their relative importance; and identify the specific locations of past erosion.
(SCP Investigation 8.3.1.6.1)

SCP 83.1.6.1.1.1 Development of geomorphic map of Yucca Mountain 0G3231A2
Summary Account Manager - J. Coe

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

DOE and NRC have selected erosion as the first topic for issue resolution on Yucca Mountain. J.
Whitney attended an initial strategy meeting with DOE in Las Vegas to plan the outline of the
technical chapters of the DOE staff position paper on erosion.

Quality Assurance

Planning and Operations
J. Coe's transfer to the project from Geologic Division was delayed until February.

WBS 1.2.3.2.5 Postclosure Tectonics

OBJECTIVE
To supply data on the probablhtv and effects of tectonic initiating events that may alter existing conditions at
Yucca Mountain and adversely affect repository performance. (SCP Section 8.3.1.8)

WBS 1.2.3.2.53 Changes in Hydrology Due to Tectonic Events

OBJECTIVE

To assess or analyze the possibility that tectonic events could cause changes in existing hydrologic conditions
at the Yucca Mountain site. (SCP Investigation 8.3.1.8.3)

WBS 1.2.32.5.32 Effect of Tectonic Processes and Events on Changes in Water-Table Elevation
Principal Investigator - J. Whitney

QOBJECTIVE
To analvze and assess the probability that tectonic initiating events could result in significant changes in the
elevation of the water table or potentiometric surface, changes in the hydraulic gradient, the creation of

discharge points in the controlled area, or the creation of perched aquifers in the controlled area. (SCP
Study 8.3.1.8.3.2)
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SCP 83.1.83.2.5 Effects of faulting on water-table elevation_ 0G3253A2
Summary Account Manager - C. Fridrich

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
Summary account manager C. Fridrich moved from Las Vegas to Denver in early January and set

up a temporary office in the Parfet building. Work continued on an interpretive report on the large
hvdraulic gradient. Meetings were held with investigators from HIP to discuss strategies for future
investigations on the large hydraulic gradient.

Quality Assurance
Planning and rations

WBS 1.2.32.5.5 Information Required by the Analysis and Assessment Investigations of the Tectonics
Program

OBJECTIVE
To collect field data called for by analysis and assessment activities in other tectonics investigations to
support analyses of volcanic, igneous intrusion, and folding processes. (SCP Investigation 8.3.1.8.5)

WBS 1.2.3.2.5.5.2 Characterization of Igneous Intrusive Features
Principal Investigator - J. Sass

OBJECTIVE
To gather data concerning the presence of thermal anomalies in the area and data on the geochemical and

physical effects of intrusions on the surrounding rock. (SCP Study 8.3.1.8.5.2)

SCP 83.1.8.5.2.3 Heat flow at Yucca Mountain and evaluation of regional ambient heat flow and local heat
flow anomalies 0G3255B2

Summary Account Manager - J. Sass

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

Quality Assurance

Several QA reading assignments were completed and QA documents were updated as additions
were received.

Planning and Operations

Several companies were interviewed for calibration services. Project personnel began testing
commercial accuracy standards on newly purchased equipment.

WBS 1.2.3.2.6 Surface Characteristics

OBJECTIVE
To collect information on surface characteristics to determine location and design of repository surface

facilities. (SCP Section 8.3.1.14)

20



WBS 1.2.3.2.6.2 Soil and Rock Properties of Potential Locations of Surface Facilities

OBJECTIVE

To characterize the soil and rock at and ncar the surface to provide design issues with the necessary
geotechnical information to help locate the surface facilities, conduct foundation design analyses, cvaluate
soil-structure intcractions, and evaluate potentially unstable slopes; and provide design issues with hydraulic-
related soil information for evaluating erosion potential and infiltration-runoff characteristics. (SCP
Investigation 8.3.1.14.2)

WBS 1.2.3.26.2.2 Surface Facilities Laboratorv T rial Property Measurements
Principal Investigator - M. McKeown

OBJECTIVE

To conduct laboratory tests and material property measurements on representative samples of soil and rock.
(SCP Study 83.1.14.2.2

SCP 8.3.1.14.2.2 Laboratorv test and material property measurements 0G3262A2
Summary Account Manager - M. McKecown

ACTIVITIES AND ACCOMPLISHMENT

Technical Activities _

The schedule assumes field and laboratory testing would begin in mid-November, but the failure to
complete the Test Planning Package requires revising the start date to mid-February, 1992. The
resultant slippage of dependent activities includes an impact on Title IT design.

3GSRO0S Field exploration-mapping, drilling, excavation
All necessary planning documentation is in place for starting this activity except the Test
Planning Package being prepared by others.

3GSR006 Materials testing: soil/rock-physical/mechanical properties
This activity cannot start until ficld exploration starts.

3GSR007 Design data submittal for North Ramp
This activity cannot start until field exploration begins.

Quality Assurance
3GSR002 Prepare QA grading report submit for review
The QAGR was submitted and approved in November.

Planning and Qperations
3GSRO01M Study plan approval NRC

The study plan for Soil/Rock Investigations was verbally approved; written approval i~
expected soon.

Work Performed but not in Direct Support of the Scheduled Tasks

A site selection report for six alternative North Portal alignments was completed and is in review.
This report presents the important geotechnical considerations for the six potential alignments of the
north portal ramp.
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WRBS 1.2.3.2.8 Preclosure Tectonics

OBJECTIVE

To develop an understanding of and to characterize the tectonic events and processes that could impact
proposed repository structures, systems, or components considered to be important to safety through the
operational phase and that could affect the design and operation of certain structures, systems, and
components required for exercising the retrieval option. (SCP Section 8.3.1.17)

WERS 1.2.3.2.8.4 Preclosure Tectonics Data Collection and Analysis

BJECTIVE

To provide data and analyses required by other investigations including the assessments of fault displacement
and vibratory ground motion that could affect repository design or performance. (SCP Investigation
8.3.1.17.4)

WBS 1.2.3.2.8.4.1 Historical and Current Seismicity

Principal Investigator - K. Shedlock

OBJECTIVE

To compile information on reported and instrumentally recorded earthquakes that characterize the
carthquake potential near Yucca Mountain and to attempt to purge explosion and triggered earthquakes
related to weapons testing from existing catalogs of instrumentally determined earthquakes. (SCP Study

83.1.17.4.1)

SCP 8.3.1.17.4.1.2 Monitor current seismicity 0G3284HB
Summary Account Manager - K. Shediock

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GSM160A Monitor 1992 seismicity
Seismic activity was monitored and recorded in January.

The following activities have been delayed because a signed memorandum of agreement is not in
place and funds for fieldwork are not available: 3GSM150A Install SGBSN nodes (2); 3GSM156A
Continue SGBSN site preparation; 3GSM113A Install USNSN node Gold Mountain; and
3GSM120A Select SGBSN sites. In general all upgrade activities have been suspended temporarily.

Quality Assurance

Planning and Operations

3GSM114A Complete transition -- sign MOA
USGS-UNR transition plan was sent to DOE, but final approval was not given during
January. A memorandum of agreement was written in November based on this transition
plan, but is not been signed because of a disagreement on the timing of the transfer of data
collection from the USGS to UNR. A new transition plan may be written to reflect
schedule changes in the transfer of seismic monitoring responsibilities.



WBS 12.3.2.842 Location and Recency of Faulting Near Prospective Surface Facilities
Principal Investigator - J. Whitney

BJECTIVE
To identify appropriate trench locations to investigate the possible occurrence of late Quaternary surface
faulting in the vicinity of planned critical surface facilities; and using surface and trench mapping, locate sites
without evidence . * significant late Quaternary faulting. (SCP Study 8.3.1.17.4.2)

SCP 8.3.1.17.4.2.1 Identify appropriate trench locations in Midway Valley 0G32841B
Summary Account Manager - F. Swan

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GFP001 Excavate and log soil pits

Environmental surveys for the soil test pits are expected to be completed in February. Test
plan activities were coordinated between Geomatrix and DOE.

3GFP0O2 Surficial mapping in Midway Valley
A conference paper was prepared for the March 1992 Waste Management Conference in
Tucson, Arizona, entitled "Recent Characterization of Activities of Midway Valley as a
Potential Repository Surface Facility Site.”

Geomatrix personnel received USGS quality assurance training and technical procedures to read
from the USGS QA Office.

Certification for Non-Federal Contractor Personnel Qualification was completed in accordance with
QMP-2.08.

Quality Assurance
Planning and Qperations

SCP 8.3.1.17.4.2.2 Conduct exploratory trenching in Midwav Valley 0G3284JB
Summary Account Manager - F. Swan

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GFP012 Complete trench log on trench ABR-B
Final drafting of trench logs for trench ABR-B were completed and work continued
on a draft report to accompany the trench log.

F. Swan presented results-to-date of surficial mapping in Midway Valley and the study of trench
ABR-3 to the Nuclear Waste Technical Review Board on January 22. Graphics for the presentation
were prepared by Geomatrix and approved by DOE.

A draft scientific notebook plan was written for this activity and reviewed in house. The SNP was
sent to the USGS for review and approval.

3GFP005 Write criteria and assemble job package for trenches
The project is waiting for environmental surveys of the long trench to be completed.
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Quality Assurance
Planning and Operations

WBS 1.2.32.8.43 Quaternary Faulting within 100 km of Yucca Mountain

Principal Investigator - J. Whitney

OBJECTIVE
To identify Quaternary faults within 100 km of Yucca Mountain and to characterize those faults capable of

future earthquakes with magnitude such that associated ground shaking could impact design or affect
performance of the waste facility. (SCP Study 83.1.17.4.3)

SCP 83.1.17.4.3.2 Evaluate Quaternary faults within 100 km of Yucca Mountain 0G3284K2
Summary Account Manager - L. Anderson

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
The project started compilation of a map of Quaternary faults within 100 km of Yucca Mountain.

Work continues on compiling existing data on faults in the 100 km region. Data is being entered
into a reference data base.

A technical procedure on using aerial photos to collect data is being revised after USBR QA
comments.

Quality Assurance

Planning and Operations
The study plan was reviewed by the USGS and revised after review. The study plan will be sent to

DOE for review in February.

WBS 1232844 Quaternary Faulting within Northeast-Trending Fault Zones
Principal Investigator - J. Whitney

BJECTIVE

To evaluate the potential for ground motion resulting from future movement on Quaternary left-lateral
strike-slip faults located east and south of the site area. (SCP Study 8.3.1.17.4.4)

SCP 83.1.17.4.4.1 Evaluate the Rock Valley fault system 0G328402
Summary Account Manager - D. O'Leary

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
D. O'Leary participated in the OCRWM field trip in late January and received a NTS badge and

security briefing. He visited Yucca Mountain, met Nevada project staff, and briefly visited his future
field areas.

Quality Assurance
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Planning and Operations

A memorandum of agreement with the Office of Energy and Marine was written for the half-time
participation of D. O'Leary. The MOA has been signed by all but one individual.

A revised study plan was completed and submitted to the section chief for review.

WBS_1.23.2.84.5 Detachment Faults
Principal Investigator - J. Whitney

OBJECTIVE

To provide information pertaining to the distribution, displacement rate, and age of detachment faults
proximal to Yucca Mountain; and determine whether they represent a significant earthquake source or
conceal a significant earthquake source at depth. (SCP Study 8.3.1.17.4.5)

3117451 Eval

detachment faulting within the site area 0G3284S52
Summary Account Manager - W. Hamilton

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

Quality Assurance

Planning and Qperations

Comment resolution meeting on the study plan is scheduled with DOE for early February. The
transfer of a geologist from the Geologic Division to WRD-YMP-GSP to complete the geologic
mapping of Calico Hills is moving through the personnel system.

Work Performed but not in Direct Support of the Scheduled Tasks

At the request of the GSP branch chief, W. Hamilton wrote parts of a guidebook for a OCRWM
and participants field trip that took place from January 28-31. Hamilton also served as a field trip

facilitator and speaker on the trip.

SCP 83.1.17.4.52 Evaluate postulated detachment faults in the Beatty-Bare Mountain area 0G3284T2
Summary Account Manager - W. Hamilton

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
Data collection awaits study plan approval.

Quality Assurance
Planning and Qperations



WBS 12.32.84.6 Quaternary Faulting within the Site Area
Principal Investigator - J. Whitney

OBJECTIVE

To evaluate the age and recurrence interval of Quaternary faulting and to analyze the probability of future
faulting; to determine which faults moved during the Quaternary; and to assess fault probability on the basis

of rates of faulting during the Quaternary. (SCP Study 8.3.1.17.4.6)

SCP 83.1.17.4.6.1 Evaluate Quaternary geologv and potential Quaternary faults at Yucca Mountain

0G3284C2
Summary Account Manager - J. Whitney

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activiti

Quality Assurance

Planning and Operations

No work was done on this activity in December. The official transfer of an individual scientist to

YMP-GSP to work on this activity has been delayed until February. Hire of new USGS tectonic
specialist is now scheduled for mid-March.

SCP 83.1.17.4.62 Evaluate age and recurrence of movement on suspected and known Quaternary faults

0G3284D2

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
Work was begun on a progress report to characterize the Quaternary faults near Yucca Mountain

based on available information (Report 3GPF18M, Interpretive Quaternary Fault YM).

Quality Assurance
Planning and Qperations

WRBS 1.2.3.2.8.4.12 Tectonic Models and thesis
Principal Investigator - J. Whitney

OBJECTIVE

To synthesize data relevant to tectonics; and to develop a model or range of models that establishes the
causal relationship between application of tectonic forces and formation of structures observed at Yucca
Mountain and vicinity; link observed rates of formation of those structures with regional rates of crustal
strain; forecast changes in tectonic setting and the manner in which those changes will affect both the
regional crustal strain rate and tectonic stability in the Yucca Mountain region; and estimate the effect of
those changes on rate and nature of crustal strain at Yucca Mountain and vicinity and the future rate of
tectonic processes at Yucca Mountain. (SCP Study 8.3.1.17.4.12)



SCP §3.1.17.4.12.1 E sluate tectonic processes and tectonic stability at the site 0G3284A1

Summary Account M nager - W. Hamilton

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitie
Quality Assurance

Planning and Opcrations
3GTE001K Draft study plan and USGS review

Work on Study Plan 8.3.1.17.4.12 was postponed due to W. Hamilton's efforts to prepare the
field trip guidebook and participate in a OCRWM field trip this month.

3GTEOGIA Order thematic map -- 1:100,00
Ordering of enhanced thematic mapper images at 1:100,000 scale has becn delayed until a
sole source justification is written.

WBS 1.2.33 Hyvdrology
Principal Investigator - D. Appel

OBJECTIVE

To conduct hydrologic investigations to evaluate the suitability of the surface and subsurface environment for
siting a nuclear waste repository.

WBS 1.2.3.3.1 Geohydrology
BIECTIVE

To provide information about geohydrologic characteristics, processes, and conditions, both favorable and
potentially adverse, Lo support resolution of the performance and design issues through the development of a
credible geohydrologic model of Yucca Mountain and vicinity. (SCP Section 8.3.1.2)

WBS 1.23.31.1 Description of the Regional Hvdrologic Svstem

OBJECTIVE
To develop a conceptual model of the regional hydrologic system to assist in assessing the site's suitability to
contain and isolate waste. (SCP Investigation 83.1.2.1)

WBS 1.2.3.3.1.1.1 Precipitation and Meteorological Monitoring for Regional Hydrology
Principal Investigator - A. Flint

OBJECTIVE

To characterize the area surrounding Yucca Mountain in terms of precipitation and other meteorological
data and their relationship to surface runoff and infiltration; and to provide input into rainfall-runoff model
development for the Fortymile Wash drainage basin. (SCP Study 8.3.1.2.1.1)



SCP 83

Summary Account Manager - A. Flint

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitigs
3GMM10A Analysis of station data-FY91

Work continued to format the station data.

The planned finish date was delayed because of underestimation of time required to process
large amounts of data. Also, work was slowed because of diversion of staff to other high-
priority tasks including: 1) intense effort to calibrate neutron-moisture meters; 2) bascline
moisture conditions in two newly drilled neutron holes, N54 and NS55; 3) calibration of
tipping-bucket rain gauges; 4) preparation of snow gauges for winter; and 5) assisting with
four public and 11 special tours of YM and the HRF during the first quarter of FY92.

3GMMO034 Analysis of regional data-FY91

Methods of analysis were discussed, and plans were made to organize regional data into
computer spreadsheets.

The planned finish date was delayed because of underestimation of time required to process
large amounts of data. Also, work was slowed because of diversion of staff to other high-
priority tasks including: 1) intense effort to calibrate neutron-moisture meters; 2) bascline
moisture conditions in two newly drilled neutron holes, N54 and NS55; 3) calibration of
tipping-bucket rain gauges; 4) preparation of snow gauges for winter; and 5) assisting with
four public and 11 special tours of YM and the HRF during the first quarter of FY92.

3GMMO080 Analysis of Yucca Mountain precipitation data-FY91

Collection gage data was organized into a spreadsheet format for comparison and analysis.

The planned finish date was delayed because of underestimation of time required to process
large amounts of data. Also, work was slowed because of diversion of staff to other high-
priority tasks including: 1) intense effort to calibrate neutron-moisture metcrs; 2) bascline
moisture conditions in two newly drilled neutron holes, N54 and NS55; 3) calibration of
tipping-bucket rain gauges; 4) preparation of snow gauges for winter; and 5) assisting with
four public and 11 special tours of YM and the HRF during the first quarter of FY92.

3GMMO060 Design optical lightning detection network

To determine the feasibility for an optical lightning detection network, an analysis of the
lightning strike data was planned. This study will determine statistically if the available data
from the NTS lightning detection system is adequate to successfully correlate total catch
versus lightning strike density without adding an optical lightning network.

The planned finish date was delayed because the technology required to establish an
automated network is still being worked out by the manufacturer of the optical lightning
detector. In addition, the need for additional lightning data is still being evaluated. The
activity is "on hold.”

3GMMO2A Monitor stations and tipping-bucket gauges FY92

The ongoing effort to monitor weather station and tipping-bucket data continued. To
enhance the consistency of data collection, a schedule for downloading and checking for
inconsistencies and errors was established. Data will be downloaded within the first 10 days
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of each month for the preceding month's data.

3GMMOSA Acquire regional meteorological data-FY92
Precipitation and evaporation data continued to be collected as available from regional
sources.

3GMMO070 Collect GOES data-FY92
Collection and archiving of GOES satellite data continued.

3GMMO7A Monitor collection gauge network-FY92
A significant winter storm invaded the Yucca Mountain region on January 3-6. Many gages
recorded over 1.5 inches of precipitation. The mean arcal catch was over 1 inch. The data
were recorded and filed. Maintenance was performed as necessary on the network.

3GMM100 Monitor daily weather patterns-FY92
The synoptic weather patterns were monitored and documented during the month. Written
procedures were prepared that will permit anyone to obtain the data in the absence of the
meteorologist.

3GMM23A Collect NTS lightning data-FY92
No lightning activity occurred in the Yucca Mountain region during the month; however,
detection equipment was in continual opcration.

3GMMO3A Calibrate tipping-bucket rain gauges
Laboratory calibration of 1.0mm Sicrra-Misco raingauges continued. One gauge was
completed and swapped with the one at Weather Station 4 (Yucca Mountain crest).
Calibration of the second gauge was nearly complete.

3GMM33A Design tipping-bucket network expansion
The planned finish date was delayed because in addition to diversion of staff to the high-
priority tasks described above, more statistical analyses of FY91 precipitation events needs
to be done to better determine where additional rain gauges need to be located.

Quality Assurance
3GMMO066 Graded QA and other QA requirements

All QA requirements were accomplished.

3GMMO07A Monitor collection gauge network-FY92
A procedure was drafted regarding the operation of the collection gage network. The
network will consist of three types of collection gages--plastic wedges, 4™ diameter plastic
gages, and 8" diameter metal gages.

Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
Worked in support of public tours. (18 hours)



WBS 1.233.1,1.2 Runoff and Sureamflow
Principal Investigator - D. Beck

OBJECTIVE

To collect basic data on surface-water runoff at, and peripheral to, Yucca Mountain and its hydrologic flow
system; to use the streamflow data to describe the runoff characteristics of the area and assess the response
of runoff to precipitation; to assess the potential for flood hazards and related fluvial-debris hazards to the
Yucca Mountain Project; and to provide basic data and interpretations of surface-water runoff to
investigations that evaluate the amounts and processes of infiltration and ground-water recharge at Yucca
Mountain and surrounding areas. (SCP Study 8.3.1.2.1.2)

SCP 83.1.2.12.1 Surface-water runoff monitoring 0G3311F2
Summary Account Manager - T. Kane

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GRS002A Collect FY92 runoff and streamflow data '
The average precipitation throughout the network for the period of December 13, 1991 to
January 9, 1992, was 1.60 inches. Rainfall ranged from 0.75 inch at Indian Springs to 3.70
inches at Stockade Pass above Area 12,

Stockade Pass above Area 12 had 1.2 feet of snow on the ground, January 8.
Unnamed tributary to Fortymile Wash had snowpack in the channel 0.3 foot to 4 feet deep.

Road runoff at Amargosa River near Beatty at the Crest stage gage was estimated at 0.675
to 0.725 cfs.

Topopah Wash at Little Skull Mountain had an estimated flow of 7.4 cfs. Flow came across
Lathrop Wells road and flowed down past the Crest Stage gage.

Amargosa River at Tecopa showed rise of 1.77 feet recorded on the chart for January 5. In
addition, two excellent high-water marks were in agreement with stages of 1.68 feet and 1.88
feet. An estimated flow of 30 cfs was applied to the peak stage of 1.88 fect.

Amargosa River tributary No. 2, near Johnnie, Nevada, was estimated to have flowed at 2.0
cfs. Precipitation and runoff was caused by a three-day storm front January 4-6.

The average precipitation throughout the network for the period of January 10-30 was 0.03
inch. No runoff was noted during this period.

The status report of September, 1991, refers to the storm of the Labor Day holiday. This
area was revisited due to conversations with USGS meteorologists on the Nevada Test Site.
A visual inspection of Yucca Mountain from top to base, along with Ghost-Dance Wash,
Abandoned Wash, and Dune Wash, was made on January 29. The results confirmed the
status report of September. The flow which was a result of an intense downpour, used the
gradient of the road cut to carry both heavy sediment and water back and forth across the
road surface and in and out of individual washes. The amount of water was estimated to be
under 10 cfs. ‘ '
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Levels were run at the following stations:

Fortymile Wash near Amargosa 10251238
Fortymile Wash at the Narrows 10251250
Cane Springs Wash tributary near Cane Springs 10251265

Cross sections were also made to reference present channel conditions and to determine
slope. Levels were run to verify data.

3GRS022A Complete FY 83-35 data and prepare report
The report is at present in the District Office, Carson City, for retyping. Surface-water
records are still under final review by the PI and are scheduled to leave for District level
review in the next two weeks.

Quality Assurance .

3GRS027A Complete technical procedures for streamflow data collection
HPs 100, 117, 166, and 219 are at HIP for review and then submittal to QA office. HPs 40,
43, 44, 114, and 169 are with the PI for comment resolution.

Planning and Qperations

Work Performed but not in Direct Support of the Scheduled Tasks
On January 27, five springs in Ash Meadows and Death Valley were measured using the current

meter. Method measurements are used to verify current ratings for flumes at individual sites. (14
hours)

Three man days of work was applied to developing a new site atlas. This work was performed in
cooperation with EG&G. Site IDs for stream gages and precipitation gages were determined.
Latitude and longitude coordinates were established. New and old sites for the gages were plotied
and information passed on to EG&G.

An inspection was made at new office facilities at HRF. Space is needed for upcoming projects.
Coordination of space is now in progress. (4 hours)

SCP 8.3.1.2.1.2.2 Transport of debris bv severe runoff 0G3311G2
Summary Account Manager - D. Grasso

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GRS002B Field reconnaissance of severe runoff features

P. Glancy continued reconnaissance work in the vicinity of the confluence of Fortymile
Wash and the Amargosa River seeking evidence of severe historical runoff from the Wash
into the Amargosa River drainage. One long-term resident was interviewed regarding his
observations of the large flood of 1969; however, no useful information was obtained.
Channels comprising the distributary channel system of the Fortymile Wash alluvial fan were
examined near their crossing at U.S. Highway 95. Only three of about seven definable
channels show evidence of recent runoff. Of these active channels, only one appears to have
a capacity to transmit flows on the order of 1,000 cfs, or greater. More interviews and field
work are planned for this spring.

D. Grasso and P. Glancy conducted a site visit and field evaluation of the Copper Canyon
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mudflow west of Walker Lake, Nevada. This area was subjected to a severe runoff event in
August 1990 (Glancy) that resulted in the deposition of an extensive mudflow deposit that
spread radially out onto the distal toe slope of the Copper Canyon alluvial fan. Field
evidence shows that the mudflow carried only small pebbles to the distal end of the fan, and
that at least one and possibly two lower magnitude floods have occurred since August of
1990. While the viscous mudflow of 1990 was a slow-moving, over-bank flood event, the
later floods appear to have been less viscous and confined to the channel. The second
flood, which was probably generated in the granitic foothills of the drainage, may have
partially eroded muds of the earlier event, and has apparently deposited much coarser and
angular granitic debris on top of the earlier mudflow deposits within the channel. The
reconnaissance efforts also evidence a possible third, and latest event, within the drainage.
This flood appears to have partially eroded deposits of both earlier events.

P. Glancy printed additional photographs of the 1990 mudflow at Copper Canyon, west of
Walker Lake, Nevada. These photos supplement Scientific Notebook Plan documentation of
field work done during the summer of 1991.

D. Grasso continued to investigate the lower and middle reaches of Duck Creck in the
southern part of Las Vegas Valley to locate reliable exposures where the fluvial stratigraphy
of Duck Creek might best reveal the area’s geologic history. It is thought that a comparison
between runoff histories of Duck Creek and its trunk channel, Las Vegas Wash, may
disclose important evidence of severe runoff events in southern Nevada. Other drainages in
southern Nevada also need to be examined for evidence of severe runoff that may be
correlative with those of Duck Creek and Las Vegas Wash.

uality Assuranc
Planning and Qperations

3GRS004B Procure and prepare aerial reconnaissance data
A computer search of EROS data files has been ordered to locate aerial photos of Yucca
Mountain and vicinity that immediately post-date the 1969 floods.

D. Grasso contacted FOLD (Federally Owned Landsat Data) for a recent listing of all
available Landsat Multispectral Scanner (MSS) and Thematic Mapper (TM) data for
southern Nevada. These digital satellite data sets, which pre-date 1984, are available at a
reduced rate ($80 per tape).

D. Grasso contacted USGS staff members in Carson City, Nevada, faculty members of
UNLV's Department of Engineering, and remote sensing specialists of the Las Vegas Valley
Water District regarding the availability of aerial photographs, satellite image data, and/or
digital landscape data sets for Yucca Mountain and vicinity. These data are needed for
upcoming aerial reconnaissance of landscape features related to debris transport by severe
runoff.

Principal Investigator - J. Czarnecki

OBJECTIVE

To define the potentiometric distribution hydraulic properties, and recharge and discharge for the regional
ground-water flow system to determine the magnitude and direction of ground-water flow. (SCP

Study 83.1.2.1.3)
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SCP 83.1.2.1.3.2 Regional potentiometric level distribution and hydrogeologic framework studies
3311B2
Summary Account Manager - J. Czarnecki

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GRGOO3A Access permits Lo measure water-levels in Amargosa Wells
This activity has been delayed because of M. Ciesnik's diversion to meet QA requirements
from three projects. The immediate impact is that quarterly water-level monitoring cannot
legally proceed in Nevada or California, although the Nevada State office of the BLM has
given prior verbal approval to access well sites. Some lands in California that have mining-
company constructed driltholes that were converted to piezometers by the project are now
part of a Wilderness Study Area (WSA). The WSA also includes Franklin Lake playa.

3GRGO052 Process existing log data Amargosa Desert
S. Keller (SAIC/Golden) continued to process geophysical and borehole cuttings data from
mining company drillholes in the Amargosa Desert. He has enjoined W. Carr (USGS ret.)
to help describe the drillhole cuttings because of Carr's familiarity with the local geology.
Keller reported on the progress of this activity at the Saturated Zone Section Meelting held
on January 17. Because the scope of this effort is substantially larger than originally
ant:“:pated, the finish date for this activity has been extended to May 1, 1992.

3GRG054 Prepare report on existing regional water level data
W. Qatfield has been reassigned to another completely separate project under the Computer
Operations Unit. Although completion of this activity was due prior to Oatfield's transfer, it
remains unfinished. Completion of this activity is critical to the assessment of regional
potentiometric-levels data and to 2-D and 3-D modeling of the regional ground-water flow
system. If this activity is to be achieved, Qatfield's priorities must be re-assessed given his
new position.

3GRGO053 Locate additional piezometers in the Amargosa Desert
This activity is part of the effort to measure water-levels in the Amargosa Desert as part of
the scheduled quarterly monitoring program. Lack of field personnel has hampered this
activity. J. Czarnecki has suggested having personnel from the Carson City, Nevada USGS
office assist in this activity and in monitoring water levels. This suggestion has not been
resolved. Failure to close this issue will impact successful completion of several other
scheduled activities (assessment of regional water levels and regional modeling particularly).

3GRGO003 Measure water-levels in wells in the Amargosa Desert
Personnel were diverted to other unscheduled tasks preventing them from going to well
sites. See 3GRGO053.

3GRGO10 Analyze regional water levels
Personnel were diverted to other unscheduled tasks preventing this analysis. Further,
activity 3GRGO054 was scheduled for completion to feed this activity but has been delayed.
Until 3GRGO054 is completed, no analysis can be effectively performed. See 3GRG054
above.

3GRGO07 Prototype equipment testing of small diameter well pump

Personnel are being sought to assist in the deployment of a small diameter pump for
obtaining water samples from 2" piezometers in the Amargosa Desert. No one has been
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identified as able and available. Discharge permits are also required before testing can
proceed.

Quality Assurance
Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
M. Ciesnik initiated a review of various aspects of the project in preparation for the QA internal
audit scheduled for February of 1992. (16 hours)

J. Czarnecki gave a summary at the Saturated Zone section meeting on January 17 of planned work
related 1o the conversion of oil-test holes constructed in the Amargosa Desert. (4 hours)

J. Czarnecki developed a detailed budget for FY92 for three project accounts. Included in this
exercise was the creation of four spreadsheets using QUATTRO PRO. (32 hours)

J. Czarnecki reviewed personal copies of QA controlled documents against a document checklist. (2
hours)

SCP 83.1.2.1.3.3 Fortymile Wash recharge study 0G3311C2
Summary Account Manager - C. Savard

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GRG004B Develop infiltration test procedure
Reviewed infiltration testing literature. Tested a proposed water level monitoring system for
the infiltration tanks with a float system, ten-turn potentiometer, and CR-21X datalogger in
the office using a bucket a water. The system should be able to record water level changes
to 0.01 feet.

Additional time is needed to develop a workable infiltration test procedure using the large
tanks and define a system to record all the necessary physical parameters for later analysis.
No impacts on major deliverables is expected.

3GRGO05SB Complete procurement of infiltration test equipment
Conferred with W. Davies, Unsaturated Zone Section, about necessary equipment needed to
record and transfer data from infiltration testing equipment to project PCs for analysis.

When the infiltration test procedure is developed all the equipment necessary can be
procured. No impacts on major deliverables is expected.

3GRGO10B Continue to site FMN & FM holes
The resolution of data from SP #11 is being coordinated in USGS files so the data can be
entered into the computer data bases. This data is important because it defines the large
hydraulic gradient in the Fortymile Canyon area. Siting of additional holes to further refine
the water table location requires the SP #11 data be resolved.

A reconnaissance of the Fortymile Wash drainage channels at US 95 was performed with P.

Glancy and J. Johnson, Nevada District, to determine what channels appeared to be active
and their relative size to upstream cross-sections. Changes in channel geometry are related
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to the amount of flowing water and can indicate were polential recharge to the ground-
water system is occurring.

3GRG003B Complete report on channel loss
Drainage areas and channel lengths were computed for several sites in the Fortymile Wash
and Topopah Wash watersheds. Cross-sectional data were processed and estimates of the
amount of recharge using an Agricuitural Research Service computer runoff model were
made.

3GRGO12B Non-linear analysis of regional streamflow
A correlation integral analysis of the rate of change in streamflow from the Merced River
streamflow discharge time series began. The analysis may indicate the information about
the underlying nonlinear dynamics of runoff. The predictability of streamflow is important
in the Yucca Mountain area to define ground-water recharge.

3GRG106A Analyze imagery of Fortymile Wash :
The GSP personnel who operate the image anal\rzers were unable to be reached.

3GRGO028 Collect FY-92 moisture data
Rain wedges were read at UE-25 UZN#85, UE-25 UZN#92, and UE-29 UZN#91.
Neutron logged UE-25 UZN#85, UE-25 UZN#92, and UE-29 UZN#91. Surface Water
data collection personnel from the Nevada District were notified that no runoff had
occurred in the Fortymile Wash drainage basin in the Yucca Mountain area.

Quality Assurance

Planning and Operations
3GRG001B Complete criteria letter ponding sites

Continued to draft criteria letter.

Ponding sites are not finally located. The infiltration test procedure has not been finalized
and the extent of other DOE contractors involvement is not decided. Infiltration tests at the
ponding sites will not be run until neutron logging holes are completed. Additional time is
required to complete the draft criteria letters. No impact on major deliverables is expected.

3GRGO06B Complete criteria letter FM & FMN holes
Continued to draft criteria letters.

Additional time is needed to complete the draft criteria letters. Hole locations need to be
sited. Sampling schedule during drilling defined. No impact on major deliverables is
expected.

3GRGO10B Continue to site FMN & FM holes
The discharge from JF-3 drilling operations into Fortymile Wash was observed. Future
aquifer testing and sampling will also discharge into Fortymile Wash. Siting of FMN and
FM holes should avoid sites where natural infiltration and recharge could be affected by
additional water introduced by man.

FMN locations need to be finalized. A balance between holes used to monitor natural

conditions and infiltration experiments needs to be defined. No impacts on major
deliverables is expected.
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3GRGO012B Non-linear analysis of regional streamflow
Foreign travel paperwork was processed for USGS and DOE offices in anticipation of
attending and presenting a paper at the special session ‘Predictability of Climatic and
Hydrologic Systems: Insights from Nonlinear Dynamics' of the American Geophysical Union
Spring 1992 meeting in Montreal, Canada.

3GRG109A Procure equipment for air-k tests
Air permeability tests need to be reevaluated for their help in determining recharge from
Fortymile Wash. Experts in the field will be consulted to determine if the costs and effort
to obtain air-k data will be useful for Fortymile Wash recharge objectives. Any delay will
not impact major deliverables.

Work Performed but not in Direct Support of the Scheduled Tasks

An estimated 40 hours were spent on the following: :
Depth to water was measured in [F-3 to assist Nevada District personnel. A check
measurement was made with the Regional Saturated Zone electric tape and compared to
the Nevada District electric tape. Depth to water from the measuring point for both tapes
was the same.

Represented the Saturated Zone section during the January Public Open-House Tour.

Assisted in trouble shooting communication problems between Hydrologic Rescarch Facility
computers and Denver computers.

SCP 8.3.1.2.1.3.4 Evapotranspiration studies 0G3311D2
Summary Account Manager - J. Czarnecki

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GRG205A Complete Report on vertical multilevel sampler, Franklin Lake Playa
J. Czarnecki revised a paper entitled "Hydrochemical and hydrologic evidence of localized
recharge at a discharge area, Franklin Lake playa, Inyo County, California” according to
colleague review comments. The paper will be published in'the proceedings of Waste
Management '92. See G2A43 below.

G2A43 Vertical Multilevel Sampler, Franklin Lake Playa
The original report for this milestone was revised by J. Czarnecki according to technical
review and resubmitted for technical review causing a 1 month delay in processing. The
outlet for this paper is Waste Management '92, the organizers of which have indicated that
delivery of the report may occur up to April 1, 1992 for publication. A companion paper
for the 7th International Conference on Water-Rock Interactions is still being processed and
likely will not be ready in time for the publication deadline.

3GRG209A Obtain permits for piezometer construction
This activity was delayed. See 8.3.1.2.1.3.2 "Regional potentiometric levels and hydrologic
framework.”

3GRG201A Perform prototype tests of ET measurement
This activity has not started. Staff are being sought to assist in this activity, particularly
someone with micrometeorological instrumentation experience. Access 1o sites is also
pending permit filing and approval with the BLM.
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3GRGO30 Select WT/ET sites
Until permits from BLM are obtained to visit field sites, this activity cannot proceed. A
field trip is tentatively scheduled for mid- to late-March with S. Tyler (DRI) to examine
sites and to review the chloride profiling method as an alternative to piezometer
construction.

3GRGO31 Purchase materials for piezometer nests
This activity is pending the outcome of 3GRGO030.

3GRG206A Analyze Franklin Lake hydrochemical data

This activity has been placcd on hold until the project chief can be freed to work on it.
Results from this effort will feed G006.

Quality Assurance

Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
J. Czarnecki and D. Stannard revised text and illustrations to USGS Water-Supply Paper 2377

entitled "Geohydrology and evapotranspiration at Franklin Lake playa, Inyo County, California”
according to USGS final editorial review. (8 hours)

M. Ciesnik had extensive discussions with R. Holliday (SAIC/Golden) on closure of the outstanding
NCR-91-09. As a result of this discussion, Ciesnik revised the regional hydrology project's sample
tracking system to streamline the process of identifying samples in the field (e.g. assigning a field ID
number traceable to a site-ID number of the latitude and longitude used at the USGS laboratory).
(24 hours)

WBS 1.2.3.3.1.1.4 Regional Hvdrologic System Svnthesis and Modeling
Principal Investigator - J. Czarnecki

OBJECTIVE

To synthesize hydrologic, geologic, bydrochemical, and geophysical data into a model and make a qualitative
analysis of bow the system is functioning; and to represent quantitative observations of hydrologic data
pertaining to the ground-water flow system in a comprehensive flow model. (SCP Study 8.3.1.2.1.4)

Summary Account Manager - J. Czarnecki

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GRMO017A Hydrology integration task force participation
J. Czarnecki prepared a meeting agenda and contacted HITF participants for their input to
it. Next meeting is scheduled for February 6, 1992 at LANL.

3GRMO22A Publish paper on conceptual model of the Yucca Mountain flow system
A camera-ready version of a paper entitled "Conceptual Models of Regional Ground-Water
Flow and Planned Studies at- Yucca Mountain, Nevada” by J. Czarnecki and W. Wilson was
finalized and sent to the American Institute of Hydrology for publication in Hydrological
Science and Technology. AIH claims to have a major backlog in processing submitted
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papers and putting out their journal.

3GRMI10A Prepare software QA for MODFE code
M. Ciesnik performed comparisons of test cases for transient simulation runs made with
MODFE on the PRIME computer and on a 386/20 IBM-PC. These runs are part of a
verification exercise to test the software. M. Ciesnik also participated in two workshop
sessions on QMP-3.03, R3 (Software Quality Assurance) consisting of an ovcrview of the
procedure and an implementation session. J. Czarnecki was scheduled to attend but could
not because of other commitments. Both Ciesnik and Czarnecki completed reading
assignments of QMP-3.03, R3.

3GRMO019A ACNW Meeting on climate change :
This meeting has been rescheduled by the organizers to March 11, 1992 in Bethesda,
Maryland. Notification of this change did not reach J. Czarnecki until two days prior to
scheduled departure for the previously scheduled meeting.

Quality Assurance

Planning and Qperations

Work Performed but not in Direct Support of the Scheduled Tasks

J. Czarnecki and C. Fridrich revised a proposal for performing additional testing in drillhole USW
G-2 and other holes. The proposed testing will be discussed at the next meeting of the Hydrology
Integration Task Force on February 6, 1992. (8 hours) .

M. Ciesnik tested FORTRAN graphic libraries contained in the software package PLOTSS of
PLOTWORKS, Inc. in conjunction with the Lahey EM/32-F77L3 compiler. This test was an initial
step in compiling graphics routines used in hydrologic model development on IBM-PC compatible
computers. Also successfully tested was the compilation and creation of executable load modules of
MODT (the transient version of MODFE) using the EM/32-F77L3 compiler and running these
modules as .EXE files in protected mode. (40 hours)

J. Czarnecki and M. Ciesnik freed space on their respective computers by transferring files to
Bernoulli 20Mb removable disk packs. (12 hours)

J. Czarnecki and J. Whitney arranged a seminar by G. King (Univ. of Strasbourg) entitled
"Hydrologic Significances of Earthquake Strain.” The seminar was attended by about 70 YMP
members. (4 hours)

J. Czarnecki discussed plans with C. Duffy (Pennsylvania State Univ.) for chairing a General
Groundwater session at the American Geophysical Union meeting in Montreal, Canada in May,
1992. Czarnecki prepared the preliminary paperwork to gain permission to attend the meeting. (8
hours)

J. Czarnecki and E. Gutentag conferred with W. Osterkamp on his transmission loss calculations for
Fortymile Wash, Topapah Wash, and the Amargosa River. The preliminary estimate of transmission
loss (or recharge) for Fortymile Wash was about 1/2 the value specified in the model of Czarnecki
and Waddell (1984). (4 hours)

J. Czarnecki participated in field trip, for TESS M&O and DOE/HQ personnel, of Death Valley,

the Amargosa Desert, Crater Flat and Yucca Mountain. Czarnecki provided a short slide show and
a field bricfing of uncertainties regarding the ground-water flow system boundary conditions and how
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those uncertainties are being resolved through the use of opportune data collection from mining-
company supplied boreholes and through various hydrologic investigations. (30 hours)

SCP 83.1.2.1.4.4 Regional three-dimensional hydrologic modcling 0G3311K2
Summary Account Manager - J. Downey

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GRMO040 Interface GSIS with ground-water models
C. Faunt, K. Kolm, A. Turner and F. D'Agnese attended a training course by Intergraph
Corporation on ERMA (their interface between GSIS and statistics and modeling
packages). Prototype ERMA software, which supplies an integrated GIS-Modflow
capability, was installed on the Intergraph workstation at CSM by Intergraph personnel.

C. Faunt and F. D'Agnese worked with D. Williams on testing ARC/INFO and
MODFLOW interface at the Mapping Division's GIS Lab. The work was done in
cooperation with M. Tate on the data general.

Quality Assurance

Planning and Operations
3GRMO040 Interface GSIS with ground-water models

C. Faunt arranged for training by Dynamic Graphics on 3D Modeling Technology in Earth
Science Applications.

A. Turner attended briefing session with Intergraph Federal Systems Division in Reston,
Virginia. As a result of these discussions, continued Intergraph support for the GIS
modeling efforts is assured.

Work Performed but not in Direct Support of the Scheduled Tasks

J. Downey removed VGA graphics accelerator from the 386 computer as SPANS was unable to
provide the proper drivers. Using the board as part of an X windows emulator on the 386 is
currently being investigated. (10 hours)

J. Downey undertook preliminary evaluation of the software package TOOLBOOK as a tool to
develop a hypertext data base of paleohydrology data for release as a USGS Open File Report. This
would be similar to the USGS Arctic data base OFR. (20 hours)

WBS 1.2.3.3.1.2 Unsaturated Zone Hydrology
OBJECTIVE

To develop a model of the unsaturated zone hydrologic system at Yucca Mountain that will assist in
assessing the suitability of the site to contain and isolate waste. (SCP Investigation 8.3.1.2.2)
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WBS 1.2.33.12.1 Unsaturated Zone Infiltration
Principal Investigator - A. Flint

BJECTIVE

To determine the effective hydraulic conductivity, storage properties, and transport properties pertinent to
unsaturated zone infiltration as functions of moisture content or potentia; and to determine the present and
to estimate the future spatial distribution of infiltration rate over the repository block at Yucca Mountain.

(SCP Study 83.1.2.2.1)

SCP 83.12211 Characterization of hydrologic properties of surficial materials 0G3312Z72
Summary Account Manager - A. Flint :

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUI002A Analyze rock outcrop samples
A compilation of existing data and organization of all transect worksheets has been
undertaken. A composite transect has been developed to represent an entire lithologic
transect which will receive flow measurements. Assessment of additional locations for
transects has been undertaken to provide a complete and representative data set for
geostatistical analysis. '

3GUI005 Test borehole logging tools in new neutron hole
The status of the new logging van has been determined and procurement is progressing.
Field plans have been made and coordinated to test van tools in N-54 and undergo training
of procedures for several staff members.

3GUI004A Compile and analyze existing soils data
There is an ongoing organization to locate all disk and worksheet data in preparation for
the arrival of persons filling infiltration vacancies. Evaluation of a possible data base for usc
in the analysis is ongoing.

Quality Assurance
3GUI023A Graded QA and other QA requirements

Proceeding as required.

Planning and QOperations
3GUI025A Procure SPARC station for GIS program
Procurement is ongoing and the software requirements and compatibility are being

investigated.

3GUI026A Continue procurement of geophysical logging van
Paperwork was sent to the company for the procurement of a van the week of January 27.

Work Perform not in Dir u f the Scheduled Task
Worked in support of public tours. (9 hours)



SCP 83.12,2.12 Evaluation of natural infiltration 0G331212
Summary Account Manager - A. Flint

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUI302 Initiate small scale deterministic model
Modification and testing of the 2-D finite difference algorithm VS2DT (developed by R.
Healy, E. Weeks, and E. Lappala, USGS WRIR 83-4099 and 90-4025) was continued in an
effort to develop a more accurate upper boundary condition for the Pagany Wash small
scale deterministic model for unsaturated flow and transport. The code was modified to
allow more efficient development of irregular shaped mesh boundaries and operator
selection of moisture characteristic functions. An example using irregular mesh boundaries
for an unsaturated transport problem was tested successfully using a 900 node mesh.

3GUI311 Initiate analysis of moisture profiles
Analysis of moisture profiles was continued using the large amount of data obtained from
geophysical logging, video logging, and core sample analysis of neutron access boreholes N-
55 and N-54 in WT-2 Wash. Analysis of moisture profiles for the third new neutron access
borehole, N-37, was also initiated. Preliminary comparison of the moisture profiles for all
three boreholes indicates significant stratigraphic continuity and a direct dependence of the
general shape of the vertical profiles on geologic structure and lithology. Specifically, the
characteristics of lithologic contacts and the relationship of lithologic textures above and
below such contacts may determine the general shape of the vertical moisture profile in a
manor predicted by unsaturated flow theory. This information can be extremely important
in characterizing the 3-D spatial distribution of moisture content in Yucca Mountain, as well
as providing information to the characterization of present day infiltration. Hypothesis
developed following a more detailed analysis of the moisture profiles will be tested using the
deterministic numerical models.

3GUI321 Install and calibrate automated evaporation pan
Calibration of the automated supply reservoir and installation of the automated class-A
evaporation pan continued. Installation of the automated refill valve and supply line was
completed. The line was pressure tested and buried. Installation of datalogger and power
supply, and calibration of the automated supply reservoir is continuing.

3GUI385 Drill new neutron access holes
The drilling of the third new neutron access borehole (N-37) was completed as scheduled.
The new hole was logged using CPN neutron moisture meters in an effort to obtain data
pertinent to meter calibration and also for investigating the effects of drilling on the
hydrologic conditions of the host rock. Drilling of the fourth new borehole, N-11, located
above 5,100 ft. on Mile-High Mesa, will begin as scheduled on February 5, 1992.

3GUI381 Log neutron access boreholes FY92
All existing neutron access boreholes were scheduled for logging during the second week of
February, 1992.

3GUI387 Continue locating new neutron holes
Optimum locations for four new neutron access boreholes (N-36, N-15, N-16, and N-17)
were finalized and approved, and job packages for drilling are in the process of approval.
All four sites are within the Pagany Wash sub-drainage, and are necessary for expanding the
monitoring network within this important sub-drainage in terms of both spatial coverage and
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physiographic coverage. Boreholes N-15, N-16, and N-17 were all located at elevations
above 5,100 ft. on Mile-High Mesa, a relatively unique area on Yucca Mountain that forms
the upper "head-water” portion of Pagany Wash and may have an increased potential for
infiltration. Work is continuing on identifying optimum locations for additional borcholes.

3GUI396 Testing and calibration of prototype TDR
Testing and calibration of the prototype TDR has been delayed due to lack of manpower.

3GUI389 Calibration & testing of cross-hole gamma probe
Parallel access tubes have been installed at a field site in Jackass Flats for field calibration
of the cross-hole gamma probe. The access tubes were installed using a newiy developed
procedure that utilizes a portable pneumatic jack-leg in an effort to achieve a minimum
disturbance of surficial materials. Laboratory calibration has been initiated, and a
preliminary test of instrument operation and sensitivity has been completed.

3GUI324 Initiate tritium sampling program
Selection of core samples from the recently installed neutron-access boreholes has been
initiated and is continuing. Specific procedures for this study, such as sample handling and
procurement of analysis (isotope concentrations) have been outlined and are in the process
of more detailed development.

3GUI377 Field calibration of neutron-moisture meters
Field calibration of neutron-moisture meters has been initiated using boreholes N-55, N-54,
and N-37, which have recently been installed using 2 continuous coring procedure that will
allow a more accurate calibration for these boreholes. These calibrations will also be used
to improve the analysis of moisture profiles obtained from existing neutron logs using
information on stratigraphy, lithology, and density at the older borehole sites. An attempt
to improve the accuracy of the general calibration equation for each neutron meter
(converting counts to moisture content) has been initiated using data obtained from
borehole N-54.

Quality Assurance
3GUI409 Graded QA and other QA requirements
Implementation of all QA requirements were performed as needed.

W

Planning and Operations
3GUI405 Procure CSI TDR
The CSI TDR was been ordered, but procurement has been delayed.

3GUI368 Procure instrumentation for ET
Instrumentation for seven additional ET stations have been procured.

Work Performed but not in Direct Support of the Scheduled Tasks
Worked in support of public tours. (9 hours)
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SCP 83.1.2.2.1.3 Evaluation of aryificial infiltration QG331222
Summary Account Manager - A. Flint

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUI630 Determine field locations infiltration sites
Ongoing evaluation of conceptual model of infiltration utilizing data from N54 and NS5,
along with uncased boreholes UZ-7, UZ-4 and UZ-5. This is assisting the development of
criteria to make siting decisions.

3GUI606 Prototype infiltrometer field testing
Preliminary organization of infiltrometer study plan and associated equipment and literature
in preparation for arrival of infiltration scientist should begin in March.

3GUI616A Develop prototype ponding study
Existing information and preliminary assessment of equipment needs and locations were
compiled in anticipation of position vacancy being filled.

Quality Assurance
3GUI695 Graded QA and other QA requirements

Ongoing as required.
Planning and Qperations

‘Work Performed but not in Direct Support of the Scheduled Tasks
Worked in support of public tours. (2 hours)

WRBS 1.2.33.1.2.3 Percolation in the Unsaturated Zone - Surface Based Study
Principal Investigator - J. Rousseau

OBJECTIVE

To determine the present in situ hydrologic properties of the unsaturated zone hydrogeologic units and
structural features; to determine the present vertical and lateral variation of percolation flux through the
hydrogeologic units and structural features; to investigate the relationships between present flux and past
climatic conditions; and to determine the effective hydraulic conductivity, storage properties, and transport
properties as functions of moisture content or potential. (SCP Study 83.1.223)

312231 Matrixh
Summary Account Manager - A. Flint

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUP26AA Transect sample statistics
From the 650+ samples obtained on a variety of surface transects over Yucca Mountain, 57
samples have been selected as representative of the various formations, members and
microunits which comprise Yucca Mountain. These 1-inch diameter by 2-inch long core
plugs will undergo saturated hydraulic conductivity analyses and pycnometry.
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3GUPOQ10A Develop and test imbibition procedure
A new procedure is under development at Oregon State University which measures directly
the weight gain of samples as water is imbibed. Cores are being run to test the technique,
and a computer program was developed to automate sorptivity calculations from imbibition.

3GUP27AA Chilled-mirror psychrometer verification
No progress was made on this activity in January except to attach a fine wire thermocouple
to a disk of rock to check emissivity measurements. The thermocouple-rigged rock will be
calibrated by REECo before tests are made in the CX-2 psychrometer.

3GUPO09A Construct and test low-flow permeameter
Design plans and parts layout began for this activity in January. Some items are still being
procured for the apparatus.

3GUP27AA Permeability of selected transect samples
. This activity was started in January on samples from 3GUP26AA. Cores were saturated
with water using the carbon dioxide purge/vacuum procedure from HP-229, and then
saturated hydraulic conductivities were measured using the high-flow pcrmeameter.

3GUP30AA Neutron core physical property measurements
Bulk and grain density, water content and porosity measurements were obtained under HP
229 on cores from the NS5 borehole in January. Core samples have also been received at
the HRF from the N54 borehole.

3GUPO013A Model imbibition to verify lab measurements
This activity missed early start date of 12/31/91 because the hydro-geologic modeling
position has not been filled and other personnel are not available to do the work.

3GUP028A Imbibition measurements on transect samples
This work was delayed until the new imbibition procedure is developed at OSU under

3GUPO10A.

3GUP31AA Neutron core gas pycnometry measurements
This work was unavoidably delayed due to technical problems with the new Micromeritics
pycnometer. It will be held up until the pycnometer is repaired and calibrated, and a
procedure is approved. A loaner pycnometer will be obtained from Micromeritics while
ours is being repaired, and the 57 selected transect samples will be run beginning in
February.

3GUP16AA Matric potential from tensiometer/transducer
No personnel were available to work on this activity, and it has been delayed.

Quality Assurance
3GUPO2AA QA procedure, training and calibration FY92
QA procedure development, training and equipment calibrations are continuing as required.

Planning and Operations

3GUPO22A Procure centrifuge
All procurement paperwork was submitted by January 31, 1992. A quotation was received
from Beckman for the special ultracentrifuge unit, and the procurement is being processed

as a capital equipment acquisition.



3GUPO44A Procure environmental chamber

All procurement paperwork was submitted by January 31, 1992, and is being processed as a
capital equipment acquisition.

Work Performed but not in Dircet Support of the Scheduled Tasks
Worked in support of public tours. (8 hours)

SCP 83.1.2.2.3.2a Surface-based boreholes studies 0G3312V2

Summary Account Manager - J. Rousseau

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUP021E Construct/test/evaluate multi-station gas samplin  pparatus
Work continued on construction of the first gas samp.ing apparatus. Three more wet/dry
panels remain to be constructed. New staff addition in February will accelerate remaining
asscmbly requirements. :

3GUPOO3E Instrument and monitor HRF boreholes
Monitoring of HRF #1 and #2 continued throughout month of January. The second bank
of sensors were run to continue primary sensor data. No apparent drift in sensors was
noted. HRF #3 is scheduled for instrumentation week of February 24, 1992.

3GUPO23E Develop/test/evaluate in situ pressure transducer recalibration
This activity has not started. The activity will be conducted in parallel with evaluation of
multi-station gas-sampling apparatus (3GUP021E), which is underway. The start of the
activity can be delayed until about 4-1-92 without adversely impacting longer-term schedulc
for instrumentation of deep UZ hydrologic boreholes.

Quality Assurance
3GUPQOS9E Complete processing thermistor, pressure transducer, psychrometer technical procedure
Reviews of technical procedures continued during the reporting period.

Planning and QOperations
3GUPOI14E Acquire/install humidity generator

The humidity generator will be delivered to HRF/NTS in March 1992. Training on this
equipment will be conducted at the HRF in March.

3GUPOS3E Develop elec diag/performance verify SPECS elec equipment
A DC transfer standard calibrator was delivered to Denver in late January. Work will
resume on this activity in March, 1992,

3GUPO40E Acquire, install, evaluate optical disk media
Market research preparation of sole-source procurement documents continued in January.
The purchase order should be in place within the next 60 days.

3GUPO35E Prepare for instrumentation of UZP-6
This activity has functionally been replaced with preparation for instrumenting UZ-16 (VSP-
2) because UZP-6 will not be drilled. Preparations continued for instrumenting UZ-16
(VSP-2) and a first hydro instrumented borehole (UZ-19?), tentatively scheduled for
January, 1993. Sensors for hydro instrumentation have been ordered. Engineer drawings of
the downhole instrumentation apparatus are being prepared. Market surveys for a sliding
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screen assembly are ncaring completion. A purchase order for a mockup of the geophone
cable assembly for which a mounting bracket will be designed has been placed. The
mockup is scheduled for delivery in March, 1992. .

3GUPOGOE Hire and train new staff
Position descriptions for three positions have been approved. One hire is scheduled for mid

February start. Advertising of other two positions will be done during February/March
1992. '

3GUPO20E Acquire/install mass flow
The purchase requisition for a mass flow calibrator was submitted to the QA office in
January. The QA office needs to certify the vendor before the procurement division can
place a purchase order. The acquisition of the unit will probably slip an additional two
months. ' '

3GUPO4SE Order additional microwave telemetry
An alternative to microwave telemetry communication is being investigated. FCC approval
of UHF band at NTS would be required. Costs may/may not be cheaper that the

microwave alternatives. Procurement activity has been postponed pending final assessment
of the UHF option.

CP 8.3.1.2.2.32b Vertical seismic profiling 0G331232
Summary Account Manager - J. Rousseau

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUPO017B VSP lab/physical & comp sim: 2-D fault method
The transport to the FSU Cray has been completed. Partial imaging of the fault model and
the imbricate fault model continued. A write-up of the new P-S converted mode imaging
procedure is in progress.

3GUP025B VSP prototype ficld test and data analysis
There was no work done on this activity due to the inability to drill holes at Bergen Park in
January.

Quality Assurance
3GUPO030B Develop/write VSP technical procedure: data acquisition
The outline is nearing completion. The draft of the text is halfway finished.

Planning and Operations
3GUPOS0B Procure "X" windows computer terminal for VSP
" The purchase order has been written and the terminal is scheduled for delivery in March,
1992.

3GUPO35B Design/test/evaluate/procure geophone mounts -
: The delivery of mockup of mounts is scheduled for March, 1992.

3GUPO47B Prepare ICN for cross-hole tomographic surveys
This activity has not started; it is expected to start February 19, 1992,



Work Performed but not in Direct Support of the Scheduled Tasks
An estimated 70 hours were spent oa the following:
H. Jaramillo worked on imaging imbricate fault model.

C. Erdemir worked on imaging converted waves and typing of technical procedure.

A. Balch attended instruction session on QMP-3.03, R3.
SCP 83.122.32c Integrated Data Acquisition System 0G331242
Summary Account Manager - J. Rousseau

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activilies

3GUP025C Integration and test design for software
M. Neil will visit NTS in late February to evaluate the test program on existing network
hardware. This test will be necessary for acceptance testing of proposed microwave data
communications equipment.

3GUP045C Develop criteria optical disk media
1. Baer continued his investigation into the cost and capability of communications software
that will be necessary if one of the Intel/PC-DOS based storage systems is chosen; the
PDPs and the existing software do not readily communicate with PC-type machines. A.
Greengard assisted Baer and M. Neil in collecting detailed pricing and technical information
necessary to develop purchasing criteria for a system that meets immediate IDAS needs and
provides a technically feasible path for meeting future needs for data archiving and UZ on-
line data storage. The completion of the evaluation is anticipated by mid-February. The
start of 3GUP046C will be delayed until approximately 2/20/92. Expected long-term
schedule effects are minor.

3GUP013C Development and module testing software-2
J. Baer has given the complete design for the interactive Subsystem to A. Greengard and R.
Getzen for review and to A. Sims for coding. No progress has yet been made in coding.
(Illness of several persons in January, coupled with tape-drive failure have caused delay.)
Baer continued to work on compatibility problems between RS§X-11 and National
Instruments' GPIB driver. New releases of DEC's RSX operating system have caused
continued problems and delays for Baer and Sims. The delay in completing the design of
the Interactive Subsystem will affect the starting date for IDAS Prototype-2 evaluation
(3GUPO051C) and most subsequent activities. The planned finish for this activity is unknown

- at this time.

3GUP032C Construct prototype IDAS instrument shelter (IIS)
The contract for construction has been delayed by over-committed personnel in the Branch
of contracts, but should be in place by middle of February. The vendor indicates that five to
six months will be needed for construction and delivery. The delay in construction will
certainly delay evaluation of the prototype IS (3GUP033C).

3GUP035C Procure/deliver Microwave datacom
The first attempt at procuring the necessary hardware failed because no vendor was willing
to meet the requirements under the conditions specified by the procurement office. C.
Brown discovered a vendor with a potential off-the-shelf solution to the communications
needs in late January. This equipment operates in the 900-960 MHz bands rather than 23
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GHz. The costs and logistics of re-designing the system for operation at the lower
frequency are currently being evaluated because this equipment looks so promising. The
delay in equipment procurement will certainly delay start of 3GUP036C, but may have little
impact on long-term schedules because a significant part of the testing can be eliminated
through use of off-the-shelf equipment.

Quality Assurance

3GUPO49C Write, review, revise IDAS computer procedures
A. Sims continued to work intermittently on a draft of this new procedure (HP-144) until
early May, followed by A. Greengard's revision.

3GUPO60C Write, review, revise IDAS instrument procedures
R. Getzen has outlined a new procedure that combines the planned contents of HP-153,
HP-154, and part of HP-157. Work continued on this new procedure.

3GUP062C Revise IDAS facility procedures, QA review
As part of the general realignment of IDAS procedures, J. Rousseau and R. Getzen
determined that IDAS facilities could be more appropriately documented in a non-
procedural format that requires no review and approval. This "equivalent documentation”
will be completed soon after the ncw prototype IIS has been evaluated. Delivery of new
prototype IIS has been delayed (see 3GUP032C).

3GUPO67C Revise IDAS software procedures
A. Greengard continued with the revision of HP-135 and HP-151, procedures that cover the
development, installation, testing, and configuration control of IDAS software.

Planning and Operations

Summary Account Manager - G. LeCain

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GUP003 Complete construction of first support trailer

The USBR continued to construct the support trailer.

3GUP010 Complete engineering drawings/assembly/test instr, packer
The USBR continued to develop engineering drawings, assembly and test instructions for all
equipment used in air permeability testing.

3GUP018D Field test 8" packer system
Field testing of the 8" packer system has been postponed until completion of the first
support trailer and will coincide with testing of the first 12" packer system. ’

Quality Assurance
3GUP023 Graded QA and other QA requirements
The project underwent an internal QA audit. The audit found no major problems.

3GUP004 Complete QA for 87, 12" packers and trailers
The USBR continued to work with the QA requirements for all equipment for air
permeability testing.
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Planning and Operations

3GUPO001 Purchase mass-flow control calibration system
Paper work for the purchase of the Cal-bench has been forwarded to purchasing and QA.
The QA staff has scheduled an evaluation of the suggested vendor (Sierra Instruments) to
ensure they meet QA requirements.

Purchase of the bell provers, the second component of the mass flow calibration system, has
been approved and price quotes have been solicited.

3GUPQOSD Purchase parts/assembly of 12" packer system #1
The USBR continued to purchase parts for the first 12" packer system.

3GUP022D Bring on staff and train
Position descriptions for a hydrologist 11/12 and Hydro Tech 9/10/11 have been prepared.

WBS 1.2.33.1.2.4 Percolation in the Unsaturated Zone - ESF Study
Principal Investigator - B. Lewis

OBJECTIVE

To conduct hydrologic tests in the ESF to supplement and complement the surface-based hydrologic
information needed to characterize the Yucca Mountain site; to provide phenomenological information for
analyzing fluid flow and the potential for radionuclide transport through unsaturated fractured tuff; and to
provide information about water flow through unsaturated fractured tuffs. (SCP Study 8.3.1.2.2.4)

SCP 8.3.1.2.2.4.1a Prototype testing of intact fractures 0G3312N2
Summary Account Manager - G. Severson

A 1ES AND A MPLISHME
Technical Activitigs

3GUS005) Complete procedure; radial fracture sampling
All review comments were addressed and the final document was submitted in January.
Final approval and all signatures were obtained on January 28.

3GUS023J Journal paper, moire bench-mark and calibration
The technical reviews have been completed and the draft is with Dr. Cardenas. The draft
entitled, "Implementation and Use of an Automated Projection Moire Experimental Set-Up”
is to be submitted to the HIP Reports Section in February 1992.

3GUS006A Continued moire projection; method development
Work continued to progress using image digitization and processing to look at moire [ringes.
Phase measuring interferometry (PMI) and stereoviewing are being investigated on a limited
basis. Transform analyses for replicating topographical surfaces, fast-Fourier transform
(FFT) analysis and cosine transforms continue to be studied as the methods of choice.

The high-resolution video imaging board has been installed. Work has started using the
hardware and software for data collection and presentation.

3GUS012J Complete journal paper-Moire Automation

The technical reviews are complete and this draft entitled, "Projection Moire as a Tool for
the Automated Determinations of Surface Topography” is with Dr. Cardenas. This dralt

49



will be submitted to the HIP Reports Section in February 1992.

3GUS013J Complete journal paper; FFT Moire
Work on this draft continued.

3GUS014] Complete journal paper; stereo viewing moire
Work on this draft continued.

3GUS004A Write Open File Report; Intact fracture sampling
A draft has been started on this report.

3GUS014A Complete design fabricate low-pressure vessel
This activity has not been started. There has not been enough time available to begin this

activity.

3GUSO001A Select analog site for fracture sampling
This activity has not been started. There has not been enough time available to begin this

activity.

3GUS010A Continued development; axial fracture
This activity has not been started. There has not been enough time available to begin this

activity.

3GUS016J Complete design, radial fracture test vessel
This activity has not been started. There has not been enough time available to begin this

activity.

Quality Assurance

3GUSO07A Write technical procedure; moire calibration
There was no progress in January. A draft was started on this procedure. However, the
methods developed since this activity was placed in the FY91 and FY92 PAGS, preclude the
use of the original calibration during the set up of the equipment. Traceable, calibrated
objects for the technical procedure are being investigated.

3GUS004] Document computer software; Moire QA
This activity was gelayed until after classroom training on QMP-3.03, R3 in January 1992.
Work on this activity will start in February 1992.
Plannin ration
Work Performed but not in Direct Support of the Scheduled Tasks
The Chemical Hygiene Plan for the Building 20, DFC laboratory was submitted to Chemical
Hygiene Officer on January 23. (19 hours)
C. Mallon's files were reviewed before replacement staff was hired. (11 hours)
Mercury-contaminated core disposal. (5 hours)

Classroom training on QMP-3.03, R3. (5 hours)

Started 1992 annual EPA Hazardous Substances Assessment:
Draft of Assessment. (2 hours)
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Chemical inventory for assessment. (4 hours)

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUS029B Prepare data report of imbibition experiments
Previously collected data is being archived on optical computer disks. Data from a
previously run experiment was processed. The data included water flow rate at different
water pressures (positive and negative).

3GUS101B Conduct imbibition experiments on small samples
A data collection system was set-up to collect data from an imbibition experiment. The
sample will be welded tuff (diam. = 53 mm; length= 127 mm). This test is designed to
study the effect of fracture mineral coating on the imbibition process. Testing will start
during the first week of February.

3GUS002B Conduct ponding test on large block first stage
The ponding test, which was started on October 28, 1991, continued. The water front has
moved about 15 to 20 cm in the fractures and less than 5 cm in the matrix. The water
movement in the fractures is not as fast as originally expected. Six out of the 18
thermocouple psychrometers are showing an increase in water potential (and saturation).
The potential level is still detectable with the psychrometers. Therefore, this stage will
continue longer than originally expected.

The water front in the fracture network of the welded tuff block is not moving as fast as
originally expected. A tentative finish date is March 31, 1992.

3GUS026B Prepare data report of large block ponding test
Data is being collected, backed-up, and archived on computer disks. The data include water
potentials, electrical resistance, and Time-Domain Reflectometry (TDR) to estimate water
saturation within the block. v

3GUS035B Measure rock sample hydrologic properties
There was no progress during the month. Although four samples of the large block were
analyzed by the-HRF Matrix Properties lab during December, six samples still remain to be
analyzed. However, remaining analyses have been delayed because the Matrix Properties
lab is very busy analyzing samples from the new neutron holes and from UZ Infiltration
transects, and preparing the lab to analyze samples that will come from the deep UZ
borehole program. The delay in sample analysis is not yet critical because the large-block
ponding test also is behind schedule (see 3GUS002B).

3GUS010B Construct equipment for final stage of pond test

Since the first stage is taking longer than originally expected (see 3GUS002B above), this
activity will be delayed for at least two months.

Quality Assurance

Plannin ration
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Work Performed but not in Direct Support of the Scheduled Tasks
Worked in support of Neutron hole drilling in Nevada. (62 hours)

SCP 8.3.12.2.4.3a Prototype bulk-permeability testing 0G3312P2
Summary Account Manager - E. Kwicklis

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitics
3GUS001C Test injection packer string for soundness
Fittings and tubing were purchased and packer string was uncrated and assembled in the

laboratory in Building 20 in preparation for testing.
This activity began late due to conflicts in the schedules of the two principal investigators.

The immediate impact is that testing will be completed several weeks late. There are no
long term impacts because the packer will not be used this fiscal year.

Quality Assurance
Planning and Qperations

WRBS 1.2.33.1.2.6 Gaseous-Phase Movement in the Unsaturated Zone
Principal Investigator - M. Chornack

OBJECTIVE
To describe the pre-waste-emplacement gas-flow field; to identify structural controls on fluid flow; to

determine conductive and dispersive properties of the unsaturated zone for gas flow; and to model the
transport of water and tracers in the gas phase. (SCP Study 8.3.1.2.2.6)

SCP 83.122.6.1 Gaseous-phase circulation study 0G3312W2
Summary Account Manager - M. Chornack

A ES AND A MPLISHME

Technical Activities

3GGPO6A Tabulate and analyze data
Data collected during FY91 is being analyzed. When completed, this data will be included
in the progress report on air flow and gas chemistry. If additional air-flow and gas-
chemistry data are collected during FY92, this data will be tabulated and analyzed

accordingly.
3GGP17A Continue progress report on air flow and gas chemistry
This activity is in progress.

3GGPO7A Develop and complete technical procedures
Air-flow measurement and gas-sample collection techniques are being evaluated. Technical
procedures will be completed for this activity when the evaluation is finished. Technical
procedures that currently exist are being evaluated and will be revised if necessary.

3GGP19A Conduct and complete technical procedure training
Personnel assigned to this project are completing technical procedure training. Additional
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personnel assigned to this project will complete the technical procedure training prior to
conducting any work related to this project.

3GGPO8A Backlogged data
Preliminary review and compilation of the air-flow and gaseous-phase chemical data from
boreholes UZ-6, UZ-6s, and selected neutron-access boreholes will begin during February
1992. '

Cause: Compilation, checking, and submittal of backlogged air-flow and gas-phase chemical
data from UZ-6, UZ-6s, and selected neutron-access boreholes has been delayed because of
lack of staff.

Impact: Qualification of data and outyear level 3 milestones are negatively impacted, but
workarounds are still possible.

Corrective Action: In progress: repfan schedule and obtain additional staff.
3GGPO02A Collect UZ borehole data

Periodic gas sampling and/or air-flow measuring may be conducted at selected UZ

boreholes.

Cause: The need to collect additional UZ borehole data during FY92 is being evaluated.

Impact: Level 3 milestones are negatively impacted by this departure from the original
scheduie.

Corrective Action: None anticipated at this time.

3GGPO4A Chemical analysis of gas samples.
Future chemical analysis of gas samples collected from UZ boreholes is dependent upon
whether or not additional gas samples are collected.

Cause: The need to collect additional UZ borehole data during FY92 is being evaluated.

Impact: Level 3 milestones are negatively impacted by this departure from the original
schedule.

Corrective Action: None anticipated at this time.

uali uranc
Plannin rati
Work Performed but not in Direct Su f th heduled Task

Audit by USGS/SAIC-Golden. (16 hours)
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WBS 1.2.3.3.1.2.7 Unsaturated Zone Hydrochemistry
Principal Investigator - 1. Yang

OBJECTIVE

To undcrstand the gas transport mechanism, direction, flux, and travel time within the unsaturated zone; to
design and implement methods for extracting pore fluids from the tuff; to provide independent evidence of
flow direction, flux, and travel time of water in the unsaturated zone; to determine the extent of the watcr-
rock interaction; and to model geochemical evolution of ground-water in the unsaturated zone. (SCP
Study 8.3.1.2.2.7)

SCP 8.3.1.22.7.1 Gascous-phase chemical investigations 0G3312X2
Summary Account Manager - I. Yang

ACTIVITIES AND A MPLISHMEN

Technical Activities .
3GUHO019B Develop tech procedures, portable GC, SF¢ meter
The draft technical procedure for CO,-gas analysis using a Summit Interests SIP 1000

portable gas chromatograph is in process.

The SF4 meter to be used in the field for direct measurement of SF¢ concentration in the
drilling air was tested in the laboratory. The meter can only accurately measure SFy
concentration in the stagnant air instead of the flowing air.

3GUHO065B Collect gas samples from UZ1 borehole FY92
UZ1 gas samples were collected from January 21-30, 1992. Sixteen *C samples, fifteen
13C/12c samples, fifteen CO, samples, fifteen gas-composition samples, and fifteen 3H
samples were collected for analyses.

3GUHO066B Prepare UZ1 gas samples for analyses FY92
UZ1 gas samples for C-14 and Bey 12 analyses were degassed in the laboratory, volume
measured, and stored in cylinders for analyses.

UZ1 water vapor samples for tritium analysis were analyzed in house using new liquid
scintillation counter.

Preparation of gas samples is in process.

Fifteen CO, samples in aluminum cylinders collected at borehole UZ1 were separated from
air for analysis of Bey 12 and g/ 16, content.

Three CO, samples in 3 liter Tedlar bags collected at borehole UZ1 were processed for
analysis of l3C/12c: and 20/ 16 content.

Quality Assurance

Planning and Qperations '

3GUHO70B Procure lab chemicals, labware, and field apparatus
A glass blowing service was procured to repair high vacuum degassing system. Degassing
system is used for gas-sample preparation for C-14 analysis.

One tank of commercial Nitrogen-gas cylinder was procured. Gas-sample-collection
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cylinders are filled with Nitrogen-gas to prevent atmospheric contamination.

National Institute of Standards and Technology traceable Class P balance weights have been
procured. Those balance weights will be used by UZ Hydrochemistry personnel in
monitoring balance calibrations in support of the biannual calibrations performed by Quality
Assurance vendors.

CO, gas standards and high pressure regulators were procured. The gage will be used in
calibration of the gas chromatograph, and micro-carbon-dioxide electrodes will be used in
analysis of dissolved CO, in water samples.

Various safety items including safety glasses for UZ Hydrochemistry Laboratory personnel
have been procured. '

3GUHO037B Procure GC and DAS
" Quotes were received from Chrompac, a manufacturer of gas chromatographs, on the cost
involved in the procurement of a new gas chromatograph and data acquisition system for
use in the Mobile Sampling Laboratory.

3GUHO036B Procure 10 kw generator for gas sampling support
Generator specifications, sources of availability, and service support information were
obtained from several Las Vegas based generator suppliers. Currently preparing necessary
documents and Quality Assurance forms for REECo procurement.

3GUHO10 Fabricate UZP6 multi-packer string (USBR): )
Borehole UZ-16 (VSP-2) has replaced UZP-6 as the first deep UZ borehole to be drilled in
FY 92 and; therefore, the multi-packer string for gas sampling will be used in UZ-16 instead
of UZP-6. Fabrication of the string is ongoing at USBR. The string was redesigned based
on tests conducted in UZ-6s and a packer gland was ordered.

Cause: Tests of the original packer string at borehole UZ-6s indicated the need for a
stronger bladder and possibly a redesigned inflation system.

Impact: Because completion of the UZ-16 borehole is scheduled several months later than
the original schedule for drilling of UZP-6, there is no negative impact from the delay in
fabrication of the packer string. o

Corrective Action: None required. Packer will be ready for use when UZ-16 becomes
available for gas sampling.

Work Performed but not in Direct Support of the Scheduled Tasks

J. Ferarese, Chemical Safety Officer HIP, received a memorandum from the Environmental
Protection Agency requesting that laboratories in the HIP respond to a questionnaire which would
determine at what level each of our facilities is generating hazardous waste. Ferarese compiled and
disseminated to each laboratory manager the information necessary to complete the questionnaire.
(16 hours)

A winch and boom was designed for installation on the UZ Hydrochemistry Project flat bed truck
for use in installation of packer system. (20 hours)

Input to UZ16 and UZ14 criteria letiers for UZ-hydrochemistry were written and incorporated into
J. Rousseau's criteria letter for drilling, testing, and instrumenting UE-25 VSP-2, YMSO, Yucca
Mountain, Nevada. The content of the criteria letter include sample collections and contractor's
support for field gas sampling. (32 bours)

New packer gland and end caps were ordered. All other parts required are on hand. Engineering
drawings for the packer string were started.
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SCP 83.122.72 Aqueous-phase chemical investigations  0G3312Y2
Summary Account Manager - I. Yang

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities *
3GUHO18A Procure ion chromatograph and DAS

Quotes were received from Dionex Corporation, a manufacturer of ion chromatographs, on
the cost involved in the procurement of a new ion chromatograph and data acquisition
system for use in the Mobile Sampling Laboratory.

3GUHOO9A Analyze/extract core & water, UZ4, 5, 6s boreholes
The LKB Quantulus liquid scintillation counter was calibrated for analysis of low level
tritium in water samples.

Two pieces of UZS core were distilled for stable isotopes 8 189, 8D and 3H analyses.
Water was extracted from three UZ4 and UZS cores for chemical analyses.

3GUHO012A Prepare OFR-sp, dtps, proto and site UZ hydrochemistry
The text content was organized and an outline of each section was developed.

3GUHO7AA Procure lab chem. labware & field apparatus
Quinoline and pH buffers were ordered and received. These items will be used in the

analysis of dissolved CO, in water samples.

Disposable pipettes used in pipetting water samples for tritium analysis were ordered.

Quality Assurance

Planning and Operations
3GUHO10A Procure refrigerator for core cold storage

Product information was received and the requisition was prepared for procurement.

Cause: Requisition request was delayed because of drilling schedule delay.

Impact: None. :
Corrective Action: DOE drilling schedule was delayed until April, 1992 for UZ16 drilling.
Therefore, procurement was also delayed. No corrective action is required.

3GUH14AA Collect core from UZN-27 borehole
Coring of UZN-27 borehole was delayed by DOE and probably will be started in March,

1992,

Request for UZN-27 cores were prepared and sent to the Sample Overview Committee for
approval.

Work Performed but not in Direct Support of the Scheduled Tasks

J. Ferarese, Chemical Safety Officer HIP, received a memorandum from the Environmental
Protection Agency requesting that laboratories in the HIP respond to a questionnaire which would
determine at what level each of our facilities is generating hazardous waste. Ferarese compiled and
disseminated to each laboratory manager the information necessary to complete the questionnaire.
(16 hours)

An experiment to determine the lowest possible background count for C14 in Quantulus liquid
scintillation counter was started. This experiment will determine best sample vial and sample-
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volume conditions. (8 hours)

Core requests for UZ14, UZ16 and NRG1 were prepared and sent to the Sample Overview
Committee representative. These include 122 cores from UZ14, 57 cores [rom UZ16, and 15 cores
from NRG1. (20 hours)

WBS 1.2.3.3.1.2.8 Fluid Flow in Unsaturated Zone Fractured Rock
Principal Investigator - E. Kwicklis
LBL Principal Investigator - G. Bodvarsson

BIECTIVE

To develop and validate conceptual and numerical models describing gas flow and liquid water and solute
movement in unsaturated, fractured rock at the laboratory and sub-REV scales. (SCP Study 8.3.1.2.2.8)

P 83.122 Development of con | and numerical models of fluid flow in unsatur fractured
rock 0G3312T2 ’

Summary Account Manager - E. Kwicklis
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUF0021 Revise scoping calculations of percolation test
Major revisions in the organization and technical content have been made in this report as a
result of U.S. Geological Survey technical review. Major portions of the report have been
rewritten, additional figures drafted and additional simulations performed.

This activity is behind schedule because revisions are incorporating new work that represents
a far more sophisticated understanding and modeling approach than was described in the
original report. The revisions thus attempt to reflect advances that have been made in
modeling since the report was submitted for review.

3GUFO01S Document variable aperture model VSFRAC
No progress for this activity was made in January because the revisions required to the
report prepared under activity 3GUF0021 were more extensive than anticipated.
Furthermore, the investigator responsible for this work was called upon to work on activities
described under other PACS accounts for approximately two weeks during January.
Completion of documentation of VSFRAC will be delayed by approximately one month.

Quality Assurance

3GUF0001 Develop graded QA Package
This activity did not begin as scheduled because the investigator responsible for this work
was called upon to work on activities described under other PACS accounts for
approximately two weeks during January. Completion of a graded QA Package will be
delayed by approximately one month.

Planning and Qperations
3GUF001 Resolve study plan comments (DOE and NRC)

_ The revised study plan was forwarded to DOE-YMP in December for formal concurrence
by the DOE reviewers. No further comments have been received.

Work Performed but not in Direct Support of the Scheduled Tasks

E. Kwicklis spent approximately 40 hours during January as well-site hydrologist during the drilling
of neutron hole N37 at the Nevada Test Site.
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An additional 8 hours were spent preparing detailed budgets for this account for the remainder of
FY92.

SCP 8.3.12.2.8.1 Development of conceptual and numerical models of fluid flow in unsaturated, fractured

rock 0B3312T2

Summary Account Manager - G. Bodvarsson

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUF006L Prepare paper for 1992 IHLRWM conference
The paper "Semi-Analytical Treatment of Fracture/Matrix Flow in a Dual-Porosity
Simulator for Unsaturated Rock Masses,” by R. Zimmerman and G. Bodvarsson has been
approved for publication, and the final version was sent to the American Nuclear Society.

3GUF002L Complete dual-porosity code
Work has begun on incorporating the modifications to the TOUGH code into the new

version, TOUGH2.

3GUFOSL Sorptivity/characteristic curve
Characteristic curves have been developed that yield sorptivities that are in agreement with

values mecasured by A. Flint.

3GUF133L Correlate fractures/determine approach to permeability
A review of relevant technical papers was started.

3GUF00SL Prepare a paper for RWMNFC journal
An outline for this paper is being prepared.

3GUFOI0L Initiate verification of fracture perm, models
The development of an approach to perform the verification has started.

Qualitv Assurance
3GUFO07L Continue software QA and all other QA requirements

Reading assignments were completed by various staff members.

Preparations have been made for software QA training to be held at LBL on February 5.

Planning and Operations

WBS 12.3.3.1.2.9 Site Unsaturated Zone Modeling and_Synthesis
Principal Investigator - B. Lewis
LBL Principal Investigator - G. Bodvarsson

OBJECTIVE

To develop conceptual and numerical models for the site unsaturated zone hydrogeologic system; to apply
the models to predict the system response to changing external and internal conditions; to evaluate the
accuracy of the models using stochastic modeling, conventional statistical analyses, and sensitivity analyses;
and to integrate data and analyses to synthesize a comprehensive qualitative and quantitative description of
the site unsaturated-zone hydrogeologic system under present as well as probable, or possible, future
conditions. (SCP Study 83.1.2.2.9)



P 83.1.2291 nceptualization of the unsatur i 312C2
Summary Account Manager - B. Lewis

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUMO14A Develop alternative conceptual models of UZ
USGS investigators are periodically providing UZ data to LBL for the development of
alternative conceptual models for UZ matrix and fracture flow.

The planned finish data for this activity was not met due to a modeler not being available to
work full-time on this activity.

3GUMOSA Construct 2-D cross-section model using TOUGH
USGS investigators are providing stratigraphic data from neutron boreholes to LBL for the
construction of a 2-D cross-section model using TOUGH.

Quality Assurance
3GUMOI10A Graded QA and other QA requirements

A delay of four months or more for the start of this activity is anticipated due to not having
a revised study plan.

Planning and Operations
3GUMO6A Study plan revisions and resolution of comments
The YMPO review of the Study Plan has not been received as of this date.

Work Performed but not in Direct Support of the Scheduled Tasks

An estimated 100 hours were spent on the following:
M. Whitfield completed proofing the final draft on January 7, 1992, of the approved
(Director and YMPO) open-file report entitled "Borehole and Geohydrologic Data for Test
Hole USW UZ-6, Yucca Mountain area, Nye County Nevada.”

M. Whitfield served as a technical reviewer on January 8, 1992, for the Open-File Report
entitled "Geohydrologic Data from Test Hole USW UZ-6s.

M. Whitfield attended a Software Quslity Assurance upper management briefing on QMP-
3.03, R3 on June 13, 1992.

M. Whitfield attended a general QA meeting on January 14, 1992, to discuss how to handle
deficiency documents in a more timely manner.

M. Whitfield attended kickoff meeting on January 22, 1992, in Las Vegas as a Readiness
Review Team Member for the Readiness Review for test hole UE-25 VSP-2 (UZ-16).
Collected copies of permits and correspondence for supporting documenting that
prerequisites for drilling and testing are in place.

M. Whitfield served as Acting Project Chief for "Flow in Unsaturated Fractured Rock"
project.

M. Whitfield served as the USGS on-drill site representative for the drilling and coring of
neutron hole USW UZ-N37.

M. Whitfield received reading assignment for QMP-3.03, R3 and QMP-17.01, R5.
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SCP 83.12292 Selection, development, and testing of hvdrologic-modeling computer codes 0B3312D2
Summary Account Manager - G. Bodvarsson

s

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUM17A Develop alternative conceptual models of UZ
The development of contour and isopach maps of the hydrogeological units, which give a
spatial representation of the area of the site scale model, is complete.

Although considerable hydrogeologic data have been reviewed and used to develop concepts
of fluid flow in the UZ at the site scale, complete consideration of alternative conceptual
models cannot be concluded until DOE comments on Study Plan 8.3.1.2.2.9 are evaluated
and resolved (see 3GUMI14A).

3GUMO10 Review of unsaturated flow codes
Work was started on the review with the compilation of relevant papers.

Quality Assurance
3GUM18A Grading of QA and other QA requirements
Reading assignments were completed by various staff members.

Preparations have been made for software QA training to be held at LBL on February 5.

Planning and Operations
3GUM14A Study plan revision and resolution of comments
This activity has not started because the DOE review of the study plan is not complete.

P 8312293 Simulation of the hydrogeologic m_0B3312E2
Summary Account Manager - G. Bodvarsson

ACTIVITIES AND ACCOMPLISHMEN IS

Technical Activities

3GUMO02B Development of 3-D grid
Because of the work performed in preparation of the ANS paper (3GUM11B), the
development of the 3-D grid was not completed by the end of 1991. The completion of this
task is expected by the end of February. Contour and isopach maps of each hydrogeological
unit have been digitized, as well as the ground surface and the water table map, in order to
develop surfaces from which the elevation of the hydrogeological boundaries can be
calculated. These data also allowed the definition of the elevation of the center of the
complete grid for the site-scale model. In order to account for the offset along the major
faults, the model area has been divided into four sub-areas limited by the faults.

This task has not been completed as planned because of carly completion of the ANS paper
and work on the RWMNFC paper. This task will be completed by the end of February.

3GUM11B Prepare paper for AND conference
The paper entitled, "Design of a Three-Dimensional Model for the Unsaturated Zone at
Yucca Mountain, Nevada," by C. Wittwer, et al. has been revised according to DOE
comments and was sent to ANS for publication. The paper will also be published as a LBL

report.

3GUMO1B Data compilation and analysis
A new report including rock properties data for the UE25a and b well series has been
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reviewed.

3GUMO4B Integrate UZ properties
Work is continuing on integrating the UZ properties for the site-scale model. Data on
porosities and matrix permeabilities were received from A. Flint. Completion of this task is
expected in February, with the delay due to the preparation of the ANS and WMNFC
papers.

3GUMO3B Perform preliminary simulations with moisture-flow model
The input deck for the numerical simulations is being prepared.

3GUM12B Prepare paper for WMNFC
The bulk of this paper has been completed.

3GUMO7B Evaluate model grid effects
A submodel is being developed to evaluate grid effects of the moisture flow model.

This task has not been completed as planned because of early completion of the ANS paper
and work on the RWMNFC paper. This task will be completed by the end of February.

Quality Assurance
3GUM14B Grading of QA and other QA requirements
Reading assignments were completed by various staff members.

Preparations have been made for software QA training to be held at LBL on February 5.

Planning and Operations
3GUMI13B Study plan revision and resolution of comments
This activity has not started because DOE review of the study plan is not complete.

Adctivities
Principal Investigator - B. Lewis

OBJECTIVE _

To perform prototype hydrologic tests to minimize costly stand-by times; to develop QA procedures; to
determine feasibility of the proposed tests; to train new personnel; to help increase likelihood of success of
the tests; and to test new instruments, equipment, and procedures.

Pr ross-Hole Testi 2
Summary Account Manager - G. LeCain

ACTIVITIES AND A MPLISHME

Technical Activitics

3GUT002 Continue reduction and examination of ALTS Arizona
A new program for editing and reducing the raw data is being used. This program has
eliminated problems with ASCII formatting of the data.

3GUT003 Continue analysis of ALTS data
The analysis of the cross-hole ALTS data is going well. Analysis shows that the cross-hole
flow tests fit a spherical-constant head boundary model. 1n addition, preliminary
comparisons between injection and recovery tests show good correlation.
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Quality Assurance
3GUTO007C PC software and data analysis QA documentation

Due to a shortage of staff this activity has not yet been started.

Planning and Qperations

Prototvpe Tracer Testing 0G3312J2
Summary Account Manager - 1. Yang

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUTO011D Procure supplies for monitoring gas tracer at NTS
A mass flow controller that can tolerate 1,000 psi on the downstream side must still be
ordered. Vendors have been investigated and instrument selections have been made from
several vendors. All other supplies are on hand.

Cause: It was determined that downstream pressures could be as high as 1,000 psi, and that
our present mass flow controllers could not take the pressure.

Impact: None, if the new mass flow controllers are ordered in February.
Corrective Action: New mass flow controllers will be ordered.

3GUT007D Design method for monitoring gas tracer at NTS
A conceptual design has been given to and discussed with RSN. Various RSN personnel
have been assigned to the design and purchasing task. The USGS will continue meeting
with RSN to approve their final design.

3GUTO09D Procure lab supplies for gas tracer tests
Teflon ferrules and couplers, column adapters, and septum tube were received from Ace
Glassware. Rubber septa are on order.

3GUTO03DD Prepare WRI report on aqueous tracer tests
Manuscript was sent to author, A. Lewis-Russ who left the Project, for response to
comments. Comments were responded and manuscript was retyped. Lewis-Russ is
checking on the typed copy.

3GUT13DD Conduct tracer gas sorption test on siem materials
The stemming material undergoing testing is gypsum cement. Three size fractions have been
characterized for surface area and mineralogy. The surface area increases as the grain size
decreases. Mineral fractionation during sample preparation resulted in quartz minerals
concentrated in the coarse fraction.

3GUTO1DD Conduct tracer gas sorption tests on tuffs
Surface area analyses have been performed on size fractions from the following volcanic
tuffs: Tiva Canyon, Yucca Mountain Member, Pah Canyon Member, Bedded Tuff, and
Topopah Spring (welded and non-welded). There is little change in surface area among
different grain sizes.

3GUTO12D Test on-line gas tracer monitoring equipment
The SFy meter to be used in the field for on-line measurement was tested in the laboratory
for its performance. Test results indicated that this meter can only accurately measure SF¢
concentration in the stagnant air instead of the flowing air. Therefore, the field-automated
on-line measuring system should avoid placing the detector inside the main flow line.
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Quality Assurance
Planning and Operations

Prototvpe Dry Coring of Rubble 0G3312{2

Summary Account Manager - C. Peters

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitie

3GUTO3FF Complete preparation of report on G-Tunnel work
The introduction, description of work, and excavation section of the report have been
drafted.

3GUTOIEE Complete testing effects of core sealing method
Cores were sealed in early October, 1991. Test of sealing method involves continuous
weighing of the sealed cores to check the weight loss (or moisture loss). A conclusion will
be drawn after a year.

3GUTO2EE Reduce data for effects of coring methods
Chemical analyses results are being graphically and statistically interpreted. Physical data is
being tabulated. '

Four coring tests were run to collect additional information on the effects of dry coring on
moisture content, water and gas content.

3GUTI3FF Complete reduction of data effect of core sealing
Graphical analysis continued and statistical analysis has begun.

Quality Assurance
3GUTO04F Develop technical procedures on core sealing

_Review of the first draft of the technical procedure is pending further interpretation of the
data.

Planning and QOperations

Prototvpe Pore-Water Extraction 0G3312M2
Summary Account Manager - I. Yang

ACTIVITIES AND A MPLISHME

Technical Activities
3GUT026G Complete WRI report
WRI report still undergoing edit, prior to colleague review.

Cause: WRI report delayed one month due to lapse of the Colorado School of Mines
" contract.
- Impact: None.

Corrective Action: Work continues.

3GUT029G Ext/anal pore water-use high press cell, UZ welded
Tests to determine extraction efficiencies of two fabric orientations were conducted. The
results were similar for 2 orientations.

Chemistry results for water extracted from cores and chips were inconclusive; additional
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tests are planned.

Tests to determine the efficiency of water and gas recovery by squeezing with holding stops
versus without holding stops were conducted. The results were inconclusive; tests are
ongoing.

3GUTO020G Procure and construct additional high press 1-D cells
The design has been updated and fabrication process steps have been determined on the
basis of the consultant's report. Final drawings are being prepared to send to the
manufacturer.

3GUT034G Complete development compress method extract water
Pore water chemistry data was placed into a Lotus spreadsheet and statistically analyzed and
graphed to determine chemistry changes with increasing pressure and average ionic
composition of waters for different rock types and pressure levels. Changes in pH and
specific conductance were also analyzed for different rock types and pressure levels to
evaluate the theorized mechanisms for chemical change for extraction. Analysis of
chemistry data indicated several tests and analysis that need to be developed and performed.

The chemistry data was entered into WATEQF, a specification modeling program, to
evaluate changes in water chemistry as a function of the mineral content. These changes
were also graphed for each sample and suite, and for an average of all of the data.

3GUT002G Complete ext/analysis chem of PW, UZ4,5,6 and GT
Three UZ4 and UZS5 cores were squeezed; all cores yielded water and gas. The degree of
success of saturation averaged approximately 25 percent. All the cores had a degree of
saturation of approximately 20 percent.

Twenty-five (25) cores were prepared for expression.

Quality Assurance
3GUT035G Complete technical procedure for 1-D compression

The procedure is being modified after review and will be ready for branch review by
February 7, 1992. It has been delayed while the Colorado School of Mines contract was put
into place.

Cause: Technical procedure delayed one week due to lapse of the Colorado School of
Mines contract.

Impact: None.

Corrective Action: Work to continue.

Planning and rati
3GUTO009G Procure 2nd data acquisition system (1BM-386)
Data acquisition system has been received.

Several problems with system have been temporarily repaired pending further investigation.

3GUT026G Complete WRI report
The finish date has been delayed until March 2, 1992 due to lapse of the Colorado School of

Mines contract.

3GUTO18G Procure/develop data acquisition software
Software has been received. Installation will proceed once the hardware is repaired.



Work Performed but not_in Direct Support of the Scheduled Tasks

A report entitled "A preliminary investigation of water chemistry change related to pore water
extraction from unsaturated zone cores by one-dimensional compression® by C. Peters, J. Higgins, ct
al, was prepared for inclusion in the proceedings of the 7th International Water Rock Interaction
symposium. The report was submitted for review. (230 hours)

Requests for UZ16, UZ14, UZN27, and NRG1 have been prepared. UZ14 and UZ16 cores have
been approved. Addendum to UZ14 and UZ16 have been prepared, approvals expected at the
March 3, 1992 Sample Overview Committee Meeting. (20 hours)

WBS 1.2.3.3.1.3 Saturated Zone Hydrology

OBJECTIVE
To develop a model of the saturated zone hydrologic system of Yucca Mountain that will assist in assessing
the suitability of the site to contain and isolate waste. (SCP Investigation 8.3.1.2.3)

WBS 1.233.13.1 Si rated Zone Ground-Water Flow m
Principal Investigator - R. Luckey

OBJECTIVE _

To determine the hydrogeologic nature of the Solitario Canyon fault in the saturated zone; to determine the
time and spatial variation of the potentiometric surface; to determine the character, magnitude, and causes of
water-level fluctuations; to estimate elastic and hydraulic properties; to determine transport properties of the
saturated zone; to evaluate the relation between hydraulic properties and fracture characteristics; to
characterize chemical and physical properties of the saturated zone that affect radionuclide retardation; and
to conduct single-and-multiple well tracer tests using conservative and reactive tracers to determine
hydrologic, chemical, and physical properties in the saturated zone. (SCP Study 8.3.1.2.3.1)

SCP 83.1.23.1.2 Site potentiometric-level evaluation 0G3313E2
Summary Account Manager - R. Luckey

ACTIVITIES AND A MPLISHMEN

Technical Activitics

3GWFO005A Begin 1992 water-level data collection
Three wells are being monitored on a quarterly basis; 15 zones in 15 wells are being
monitored on a monthly basis; 21 zones in 13 wells are being monitored on an hourly basis;
continuous analog data is being obtained on four zones of two wells (included in count on
hourly sites); real-time data in being obtained on nine zones in six wells using satellite data-
collection platforms (included in count of hourly sites); the status of the network is being
evaluated at the end of each month and recommendations are being made for instruments
that should be watched, calibrated, or replaced; and real-time data is being monitored on a
daily basis looking for water-level excursions.

Transducers were replaced and calibrated at well USW H-4 (lower).

Transducers were calibrated at the following wells: USW H-1 (tube 3), USW H-4 (upper),
USW H-4 (lower), USW H-5 (upper interval), USW H-5 (lower interval), USW WT-2, and
UE-25 WT #16.

HP-60, R1, Method for monitoring water-level changes using pressure transducers, received

technical review this month. G. O'Brien responded to all comments and is in the process of
documenting comment resolution.
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Data were compiled for personnel involved in environmental monitoring program for all
wells where data are shared between the programs.

Well USW VH-1 in Crater Flats was measured this month. It had been missed for several
months when it was mistakenly assumed that this well could not be monitored because the
pump in the well blocked access. The situation was critical as data from this well is shared
with the environmental monitoring personnel. However, the problem has been resolved.

Chain #1 was calibrated against the reference steel tape this month.

A request for water-level data for mid-December was received from the State of Nevada.
The request was for data that might show response to a minor earthquake in the area. The
request will be fulfilled in February.

3GWF41AA Continue preparing 1989 water-level data report
The report "Water levels in continuously measured wells in the Yucca Mountain area,
Nevada, 1989" by D. Lobmeyer and R. Luckey has been written and reviewed. Authors are
revising the report based on the reviews. No progress was made on this task this month
because of diversion of personnel to other tasks.

This activity is delayed three months because the principal investigator was diverted to the
management of saturated-zone section. This delay also will impact 1990 and 1991 data

reports.

3GWF20AA Continue analysis of water-level trends
G. O'Brien continued to spend a considerable amount of time looking at barometrically

induced water-level fluctuations. He again conferred with D. Galloway (USGS, California
District) on the methodology and has attempted some preliminary analysis of water-table
holes.

3GWF18AA Continue study of accuracy and precision of water-level data
Work continued on the draft report "Precision and accuracy of water-level measurements
taken in the Yucca Mountain area, Nevada, 1988-90" by M. Boucher. Most reviewer
comments have been resolved and the test is being revised. Once other high priority items
quit taking so much of the author's time, the report can be completed in a few weeks.

This activity is delayed two months because the investigator was diverted to preparing data
for environmental monitoring program, responding to data request from State of Nevada,
and preparing data packages for participant data archive for 1991 data. There is no impact
beyond this activity.

3GWF117A Convert HP-196T (notebook)
M. Boucher completed a first draft of technical procedure HP-196, Use of Data Collection
Platforms to Collect Water-Level Data. The draft is with PI for his review. No progress
was made on this task this month.

3GWF024A Reduce 1991 water-level data
Calibration water levels were worked up for about 25 percent of the 1991 data. No other
work was performed on this task due to higher priority being placed on 1989 and 1990 data.

3GWF42AA Complete 1990 water-level data report
Regression analyses were done for all transducer calibrations for 1990 and the results were

‘complied into tables suitable for inclusion in the report. The compilation of transducer
histories was nearly completed.



G. O'Brien completed Lotus 123 macros for calculating water-level altitudes from manual
water-level measurements. These macros significantly reduce the amount of work required
and will decrease the number of human errors. However, a rounding problem continues to
plague the process and until it is resolved, all measurements must continue to be checked.

This activity is delayed seven months because the principal investigator was diverted te the
management of saturated-zone section. This delay also will impact 1991 data report.

3GWF027 Evaluate quality of 1991 transducer data
Transducer calibrations were worked up for about 25 percent of the calibrations done
during 1991.

3GWF116A Replace current software with NWIS
All continuous water-level monitoring sites will be converted to Data Collection Platforms
(DCPs) by late spring. This conversion will make use of National Water Information
System (NWIS) software easier. For efficiency, current software will be used on non-DCP
sites until they are converted. NWIS software is currently being used to edit data coming
from DCEP sites.

Quality Assurance

Planning and Operations

3GWFO05A Begin 1992 water-level data collection
The bearing system on the measuring wheel of the multiconductor cable was replaced this
month after it was discovered to be sticking. For about a year the calibration of this device
has been ongoing because consistent readings could not be obtained. The device will be
tested next month to learn if the bearing could have been the cause of the problems.

3GWF006 Convert six sites to DCPs
Six satellite data collection platforms were received from the manufacturer along with
associated antennae and cables. Procurement of suitable shelters continued with a purchase
order for 12 trailers issued this month.

3GWF129A Develop software QA for data reduction
The technical contact for this software retired in September. G. O'Brien was designated as
the new technical contact for this software but was instructed not spend time on this activity
until the outcome of 3GWF037, Research NWIS Software, is known. It is strongly
suspected that this task can be better accomplished in the future using NWIS software.

Work Performed but not in Direct Support of the Scheduled Tasks
M. Boucher gave QA support to various activities, especially Evaluation of Past Discharge Areas, to

address and close several outstanding items. She also spent time evaluating QA and organizing QA
support for eight other groups of activities. (48 hours)

M. Boucher continued training J. Watson, a quality assurance specialist who will handle QA for
several activities. (10 hours)

R. Luckey spent considerable time on tasks related to Saturated Zone and Quaternary/Future
Regional Hydrology tasks. (100 hours)

R. Luckey participated in Yucca Mountain tour for congressional staffers and chairman of the NRC.

(16 bours)

All project staff worked on compiling data for 1985 through 1991 for environmental monitoring
program. Much of this work would have been done anyway, so hours spent are only for additional
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tasks required. (24 hours)

G. O'Brien attended the Sample Overview Committee meeting to participate in discussion of
priorities in drilling program. (16 hours)

SCP 83.1.2.3.13 Analysis of single- and multiple-well hvdraulic-stress tests 0G3313F2
Summary Account Manager - M. Umari

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWFO001D Finish intraborehole flow & stress test report
G. Patterson continued work on the draft of the report. The completion date for the rcport
has been moved to 3/1/92 because Patterson was diverted during January to work on
DOE's international program with the Atomic Energy of Canada Limited (AECL). He had
to participate in an aquifer test at the AECL project's USA site near Fresno, California,
January 21-24. Until an additional Hydrologist and a Hydrologic Technician are hired to
help in the AECL project work (which is under way), the USGS-YMP/HIP/Saturated Zonc
Fractured Rock Hydrology project, in charge of the AECL work, is seriously understalfed.
No adverse effects are anticipated as a result of this variance.

3GWF005D Monitor strain-related pressure response in wells
Data collection for pneumatic diffusivity calculations (needed for analysis of barometric
effects in uncased boreholes) was continued in UE-25¢#2.

Monitoring of water level fluctuations (used in earth tide and atmospheric loading analyses)
continued at USW H-4.

Seismic monitoring at USW H-4 was stopped. Data collected since June 1991 will now be
analyzed. .

Quality Assurance
3GWF010D Develop scientific notebooks/hydrologic procedures for monitoring hydraulic changes
from seismic stress
HP-220T, HP-221T, HP-222T are in the comment resolution phase between the authors (G.
Patterson and J. Gemmell) and the technical reviewer (G. O'Brien).

3GWFO011D Develop software QA for analysis programs under the 8.3.1.2.3.1.3 Activity
Project staff attended an overview class to be familiarized with the newly approved Softwarc
QA QMP-3.03, R3.

Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
'A. Geldon wrote a Criteria Letter for redoing the T.V. log for UE-25¢#2, because the previously-
completed log had non-readable portions.

SCP 83.12.3.14 Multiple-well interference testing 0G3313G2
Summary Account Manager - M. Umari

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GWFO20F Construct two 3-zone packer strings
The USBR has been assembling the monolithic "test sections”, which consist of protective
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casing that houses the instruments needed for monitoring pressure and temperature changes
and injection of tracers, during hydraulic and tracer testing at the C-holes. The compietion
of these “test sections” is being done in parallel with preparing for laboratory functional
testing. The completion of this activity has been moved to 4/2/92 to coincide with that of
activity 3GWF023F, Functional tests of prototype packer string.

3GWFO001F Build discharge pipeline for c-holes tests
The feasibility of the proposed pipeline and the steps necessary for completing it were
studied. Requirements for the criteria letter needed for building the pipeline were discussed
by the PI and the Chief, Saturated Zone and Quaternary/ Future Regional Hydrology
Section.

3GWF002F Run power and obtain permits for hydraulic tests at the c-holes
A criteria letter was written by J. Gemmell and G. Patterson to initiate the process of
securing Alternating Current power to the C-holes. The criteria letter was transmitted to
YMPO on January 22.

3GWF003F Purchase additional packers/materials for third 3-zone packer string
The USBR continued to issue requisitions for purchase of the additional components to
complete this task.

3GWF106F Refine and add modules to aquifer test analysis program
A failed attempt was made to run the program. Project members will correct the problem
which is likely a FORTRAN programming problem. After that a review of the contents of
the program will be conducted and a decision made as to what kinds of aquifer test analysis
modules should be added to it.

3GWFO18F Oversee LBL prepare cross-hole seismic work
LBL's plans for conducting the seismic work at the C-holes in March 1992 were discussed
with LBL staff. Further discussion of the field support that the members of the Saturated
Zone Fractured Rock Hydrology Project need to provide will be discussed during the
February 1992 visit to Denver of E. Major from LBL.

3GWFO023F Functional tests of prototype packer string

This task is being done in conjunction with 3GWFOO3F (Purchase additional
packers/materials for third 3-zone packer string). The actual test of one section of the
multi-component packer string took place during the week of December 16-20, 1991. The
functioning of various parts of the setup was tested. The test was successful in uncovering
several minor problems (leak in compression fittings, discontinuity in one conductor in the
16-conductor cable, a leak in a pass-through line in the packer). These components are
being individually tested now. '

3GWF140A Construct two 3-zone packer strings
The completion of this activity has been moved from 1/31/92 to 4/2/92 to coincide with :
that of activity 3GWF023F, Functional tests of prototype packer string, with which it is being
conducted in parallel. No adverse effects are anticipated.

Quality Assurance

Planning and Qperations

Work Performed but not in Direct Support of the Scheduled Tasks

Results from the heat-pulse flow surveys (intraborehole flow), conducted on C-holes by the

USGS/WRD Borehole Geophysics unit in December 1991, were analyzed by A. ‘Geldon. These
intraborehole flow values were correlated to lithology and evidence of fracture locations obtained
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from TV and acoustic televiewer logs. The results will be used to determine packer locations in the
eventual hydraulic and tracer tests. This work has the same objective as activity 3GWFO27F,
Preliminary Numerical/Analytical Modeling to Assist in Cross-Hole Test Design.

J. Gemmell and G. Patterson participated in a preliminary hydraulic test at the Raymond Quarry
near Fresno, California, the teatative U.S. site for the activity “Development of Multiple-Well
Hydraulic Test and Field Tracer Methods under the DOE international agreement with the Atomic
Energy of Canada Limited (AECL). Results indicate that further search should be conducted for a
more suitable site within the same property.

SCP 8.3.1.2.3.1.4 Multiple-well interference testing 0B3313G2
Summary Account Manager - E. Majer

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWF02C Prepare for cross-hole seismic work
High voltage slip rings were installed on the transmitter wire line truck to interface with the
high voltage system. System testing continued on the field system to be used to power the
piezoelectric transducers. Maximum pulse voltage was increased to 20 KV. In swept mode
operation, the frequency range was increased to allow S00 to 10,000 Hz operation with
sweep times up to 250 m seconds at voltages up to 20 KV.

3GWFO03C Develop cross-hole seismic profile
Work has not started because preparations have not been completed.

Quality Assurance
Planning and Qperations

SCP 83.123.1.5 Testing of the C-hole sites with conserv. tive tracers Q 13H2
Summary Account Manager - M. Umari

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

uali suran
Planning and ration
Work Performed but not in Direct Support of the Scheduled Tasks

A project meeting (Saturated Zone Fractured Rock Hydrology Project) was held to discuss the
design of the tracer injection part of the multiple-zone packer system. It was agreed that a change
be made in the design from a separate closed-loop tracer-circulation system to one in which the
tracer is injected through the 2 7/8" pipe which will carry the pumped, or injected, water during
testing. This design change cannot, bowever, be finalized without consulting with LANL and LBL
first.

Preparations were made for G. Patterson and J. Gemmell to visit the Underground Research
Laboratory (URL) of the Atomic Energy of Canada Limited (AECL) in Pinawa, Manitoba during
February 1992 to participate in a tracer test. Requests for approval of international travel were sub-

mitted to DOE in connection with this proposed trip. Experience obtained from this participation
will assist in the planned tracer tests at the C-holes.
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WBS 12.33.1.3.2_Saturated Zone Hydrochemistry
Principal Investigator - W. Steinkampf

OBJECTIVE

To describe spatial variations in chemical composition of ground-water; to identify chemical and physical
processes that influence ground-water chemistry; to use bydrochemical data te aid in the identification

and/or quantification of ground-water travel times; flow paths; fluxes to, from, and within the saturated zonc;
and climatic conditions during past periods of recharge. (SCP Study 8.3.1.23.2)

SCP 8.3.1.2.32.1 Assessment of saturated-zone hydrochemical data availability and needs 0G331312
Summary Account Manager - W. Steinkampf

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GWHO024A Develop chromatograph methods

There was no action this month. Because temporary laboratory space is no longer available
in Building 56, the ion chromatograph system will be shipped to and re-assembled in project
laboratory space at the HRF in area 25. Subsequent development work will be conducted at
the NTS.

Quality Assurance

Planning and Operations v
3GWHO022A Complete study plan comment resolution
Comments regarding a requested change to the SCPB were discussed and resolved.

Project office acknowledgment of satisfactory resolution of review comments have not becn

received. The cause is unknown; the impact is estimated to be minimal, if any.

3GWHO004 Assess data (extant), phase 1
Met with Data Coordination Unit staff to determine the extent to which Hydrologic
Investigations Program electronic data bases contain historic hydrochemical data collected
both on and adjacent to the NTS. It appears that the population of analyses largely is not
available within the WATSTORE system.

Work Performed_but not in Direct Support of the Scheduled Tasks
An estimated 30 hours were spent on the following:
A draft guidance document (ASME) for low-level radioactive waste disposal was reviewed.

. . o . . . .
Participated in tele-conference of the Project Geochemistry integration team; reviewed dralt

and revised recommendations formulated at the winter quarterly meeting.

A task description for geochemical investigations relative to the SKB Hard Rock Laboratory
was revised and submitted to the Project office.

SCP 8312322 Hydrochemical characterization of water in_the upper part of the saturated zone
0G3313K2

Summary Account Manager - W. Steinkampf
Technical Activities

3GWHO014A Develop mobile laboratory
There was no action this month, but the activity is in progress.
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3GHWO15A Develop downhole data-collection and sample equipment
In situ tool wiring was discussed with AECL investigators; vendor specifications were
prepared for transmittal to SKB.

Quality Assurance

Planning and Operations

3GWHO08B Examine hydrochemical tool test (lab) and 3GWHO09B Examine hydrochemical tool

test (field)
Evaluations of the hydrochemical tool in the lab and field have not started because the tool
has not been purchased. The purchase is dependent on separately funded AECL-OCRWM
International Program schedule. '

Work Performed but not in Direct Support of the Scheduled Tasks
Read perched-water sampling scientific notebook procedure, QMP-5.05, and QMP-17.01, and began
input to criteria letter for construction of borehole UZ-14. (10 hours)

SCP 83.1.2.323 Regional hydrochemical characterization 0G3313L2
Summary Account Manager - W. Steinkampf

Technical Activities
3GWH905 Select sample sites, phase 1

There was no action this month, but the activity is in progress.

3GHW910A Collect regional samples, phase 1
This activity has not started because the study plan has not yet been approved by YMPO.

Quality Assurance
Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
An estimated 8 hours were spent on the following:
Read USGS HP-200.

To date, unsuccessfully attempted to locate analytical data for Keane Spring, Death Valley
National Monument, according to a request from the National Park Service.

WBS 1.2.3.3.1.3. turated Zone Hydrologic System Synthesis and Modelin
Principal Investigator - R. Luckey
LBL Principal Investigator - K. Karasaki

OBJECTIVE

To synthesize available data to develop a conceptual model; to make a qualitative analysis of how the system
is functioning; to develop and evaluate porous-media and fracture-network methods for simulating ground-
water flow and solute transport; and to estimate ground-water flow direction and magnitude for input to
ground-water travel time calculations. (SCP Study 83.1.2.33) :
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P 1,23.3.1 n ization of r zone flow models within th ndari f the accessible

environment 0G3313A2

Summary Account Manager - E. Ervin

ACTIVITIES AND ACCOMPLISEMENTS

Technical Activities

3GWMO0SAA Synthesize potentiometric map
E. Ervin revised the corrections to the average 1988 water levels in wells near Yucca
Mountain as a result of the effects of temperature and density variations, by techniques
discussed by Oberlander, P.L., 1989, 'Fluid density and gravitational variations in deep
boreholes and their effect on fluid potential', Ground Water, Vol 27, No. 3, pp. 341-350.
Results of the reanalysis proved to fit better with the general potentiometric surface, but
water levels from four wells remain lower than anticipated. Ervin and R. Luckey continue
to discuss the results but have no solution. Little time was spent on this activity because the
Study Plan was given priority this month.

This activity is delayed two months because of prolonged illness of the principal investigator
and unexpected difficulty in interpreting corrected water levels. This will delay milestone
3GWO6M by at least two months, possibly more as review process of that milestone will be
more difficult than originally anticipated.

3GWMO07AA Develop geologic model of C-holes and site
E. Ervin and A. Geldon continued to discuss suitable GIS software for geologic modeling at
the UE25c-hole complex. Little time was spent on this activity because the Study Plan was

. given priority this month.

A. Geldon examined fracture data, heat pulse survey data, and static tracejector data for the
C-holes. He is looking for correlations between the data sets.

Quality Assurance

Planning and Operations

3GWMO02A Revise and resolve (USGS) study plan comments
Of the 115 comments by seven reviewers of Study Plan 8.3.1.2.3.3, all 71 minor comments
have been resolved by E. Ervin. Work is continuing on the 44 major comments and the text
is being revised accordingly. This effort is estimated to be 80 percent complete.

This activity is delayed two months because of prolonged illness of the principal investigator.
This will also delay 3GWMO03A and 3GWMO004A, but part of the delay may be made up
later. The anticipated delay is approximately one month.

SCP 8.3.1.2.3.3.2 Development of fracture network model 13B2
Summary Account Manager - E. Ervin

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWMOICB Initial mapping of the Crater Flat Tuff
E. Ervin continued testing of the most recent PC version of the fracture-network model
called FRACMAN (v. 2.293), developed by Golder and Associates, Seattle, Washington.
She plans to analyze the preliminary fracture data from the Bullfrog Member of the Crater
Flat Tuff, east of Little Skull Mountain using the FRACMAN and MAFIC programs.

E. Ervin continued working with the preliminary fracture data from the Bullfrog Member of
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the Crater Flat Tuff east of Little Skull Mountain, including loading the grid data into the
Rockware stereonet program and testing the program.

M. Chornack installed permanent markers on outcrops where grid maps of fractures were
prepared. The markers will enable future replication of the work.

3GWMO1SB Revise fracture mapping technical procedure
This activity is delayed two months because of prolonged illness of the principal investigator.

Quality Assurance

Planning and Operations
3GWMO007B Coordinate LBL fracture-network -modeling phase I

Ongoing discussions of E. Ervin, M. Umari and A. Geldon about work occurring at the
UE25¢c-hole complex continued. Ervin still plans to see a portion of the cross-hole
tomography to be done by E. Major at the multiple-well complex.

3GWMO16B Assist LBL, add outcrop data to fracture model
K. Karasaki at Lawrence Berkeley Laboratory was kept informed of progress on mapping
fractures in Crater Flat Tuff.

Summary Account Manager - K. Karasaki
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GWMO1CA Complete borehole fracture data bias study

Development of the borehole bias correction program has been completed and testing is
under way using actual field data, including C-hole fracture data.

3GWMO6CA Complete rad-waste conference journal article
A set of post-processing routines to the fracture network flow and transport code TRINET,
to calculate the equivalent pulse tracer injection response of a fracture network has been

written. .

Draft sections of the Rad Waste Journal article have been written.

3GWMO005C Assist USGS prototype multiple well test phase 1
No work was performed because no assistance has been requested by the USGS.

3GWMO09C Assist USGS/multiple well test design phase 1
K. Karasaki attended the workshop on Mirror Lake fracture hydrology project held in

Menlo Park.

K Karasaki and G. Patterson discussed the design of the data acquisition system and tracer
delivery system.

3GWM10CA Assist USGS with first hydraulic test report
No work was performed because no assistance has been requested by the USGS.

Quality Assurance
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Planning and Operations
3GWMO4CA Incorporate outcrop data to network model 1
K. Karasaki and E. Ervin discussed responses to comments on Study Plan 8.3.1.2.3.3.

WBS 1.2.3.32 Preclosure Hydrology

OBJECTIVE

To examine hydrologic conditions, including flooding, availability of water supply, and characteristics within
and above the repository horizon; and to determine whether engineering measures that require excessive
cost, or technology beyond that which is reasonably available, will be needed during construction or operation
of the repository. (SCP Section 8.3.1.16)

Principal Investigator - P. Glancy

OBJECTIVE :
To assess the flood and debris hazards at and near the potential repository surface facilities locations to

allow adequate design of facilities to prevent or reduce hazards to an acceptable level. (SCP
Study 8.3.1.16.1.1)

SCP 8.3.1.16.1.1.1 Site flood and debris hazards studies 0G3321A2
Summary Account Manager - P. Glancy

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GFR016 Analyze/evaluate FY91 flood data
Storms and runoff during FY91 were minimal. Data collected for the few known runoff
events are being reduced and compiled. Analyses and evaluation of these data are being
conducted on schedule.

3GFRO002 Collect, analyze, and evaluate FY92 flood data
Weather conditions were monitored during January. No storms with sufficient strength to
cause hazardous runoff at Yucca Mountain, or in the surrounding region, occurred in
January 1992; thus, no data have yet been collected for FY92.

Ouality Assurance
3GFR007 Incorporate FY91 data in the data base
This activity is completed. FY91 data were transmitted to the LRC in late January of 1992.

Planning and Qperations

Work Perform not in Dir upport of the Scheduled T
P. Glancy completed the GET Refresher Training course on January 16.
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WBS 1.2.3.6_Climatology and Meteorology

BJECTIVE
To collect and analyze climatic, paleoclimatic, future climatic, and Quaternary hydrologic data to evaluate the
suitability of the site.

WBS 1.2.3.6.2 Climatology

BJECTIVE
To characterize the present, paleo-regional, local climate, and hydrologic conditions at Yucca Mountain, and

to determine the magnitude and likely effects that future changes in climate will have on repository
performance.

WBS 1.2.3.62.1 Change in Climatic Conditions
OBJECTIVE

To provide a baseline for determining the changes in climate that potentially affect the waste isolation
capabilities of the site. (SCP Investigation 83.1.5.1)

WBS 1.2.36.2.1.1 Modern Regional Climate

Principal Investigator - R. Forester

OBJECTIVE
To develop a synoptic characterization of the modern regional climate to provide a baseline and a
background for the interpretation of climatic variation. (SCP Study 83.1.5.1.1)

SCP 83.1.5.1.1,1 Synoptic characterization of regional climate 0G3621K2
Summary Account Manager - R. Forester '

ACTIVITIES AND ACCOMPLISHMENTS
Technical Activitics

Quality Assurance

Planning and QOperations

3GCRO06 Hire personnel-establish criteria
T. Cerling's IPA contract has been processed.

WBS 1.2.3.6.2.1.2_Paleoclimate Study of Lake, Playa, and Marsh Deposits

Principal Investigator - R. Forester

OBJECTIVE
To establish the nature, timing duration, and amplitude of paleoclimate changes based on paleontologic,

stratigraphic-sedimentologic, chemical, and mineralogic analyses of lacustrine sediments in or near southern
Nevada; and provide a chronologic frame work for this paleoclimatic information. (SCP Study 83.15.1.2)

SCP 83.1.5.1.2.2 Analysis of stratigaghy-sgdimentglggx of marsh, lacustrine, and playa deposits 0G3621B2
Summary Account Manager - R. Forester

ACTIVITIES AND A MPLISHME

Technical Activities
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uali ran

Planning and Qperations
3GCLO01B Hire and train staff
T. Cerling's IPA contract has been processed.

WBS 1.2.36.2.1.3 Climatic Implications of Terrestrial Paleoecology
Principal Investigator - R. Forester

OBJECTIVE
To determine aspects of past vegetation change; and use vegetation records to provide quantitative estimates
of changes in climatic variables for the southern Great Basin. (SCP Study 8.3.1.5.1.3)

SCP 83.1.5.1.3.1 Analysis of pack rat middens 0G3621G2

Summary Account Manager - R. Forester
A ES AND A MPLISHME

Technical Activities

Quality Assurance

Planning and Operations
3GCL101 Hire and train staff

T. Cerling's IPA has been processed.

WBS 12.36.2.1.4 Paleoenvironmental History of Yucca Mountain
Principal Investigator - J. Whitney

OBJECTIVE

To evaluate the paleoenvironmental record at Yucca Mountain and surroundings in light of inferred
paleoclimate history of the southern Great Basin; to model soil properties in the Yucca Mountain region; to
map surficial deposits; and to reconstruct the eolian history of the region.

SCP 83.1.5.1.42 Surficial deposits mapping of Yucca Mountain area 0G36211
Summary Account Manager - E. Taylor

ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities

uali ran
Planning and Operations

3GCHO01A Complete transition and hire staff
The position description for a person to map the mountain has been completed and is being
advertised.



SCP 8.3.1.5.1.43 Eolian historv of the Yucca Mountain region 0G3621J2
Summary Account Manager - J. Whitney

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GCHO020C Conduct analysis-strontium /oxygen/carbon isotopes
Samples for isotope analyses have been examined and a preparation plan established.

Quality Assurance

Planning and Operations

OBJECTIVE

To determine the relations between climatic conditions and hydrologic characteristics in the vicinity of Yucca
Mountain during and since the Quaternary; and to predict future hydrologic response to possible future
climatic conditions. (SCP Investigation 8.3.1.5.2)

WBS 1236221 Quaternary Regional Hydrology
Principal Investigator - J. Stuckless

OBJECTIVE :

To investigate the hydraulic characteristics of paleoflood events and to compare them with modern flooding
and related geomorphic processes; (0 determine past infiltration and percolation history at Yucca Mountain
through isotopic and chemical analysis of water from the unsaturated zone; to determine past hydrologic
conditions in the regional discharge area; to estimate the conditions and rates of infiltration and ground-
water recharge during the Quaternary; and to determine the ages, distribution, origin, and palechydrologic
significance of calcite and opaline silica deposits along faults and fractures.

SCP 8.3.1.5.2.1.1 Regional paleoflood evaluation 0G3622A2

Summary Account Manager - D. Grasso

ACTIVITIES AND Al MPLISHME
Technical Activities

Quality Assurance

3GQHO007A Develop technical procedures
D. Grasso. and P. Glancy examined the needs for specific technical procedures for current
FY92 work associated with this activity. It was agreed that specific technical procedures can
not be defined until the regional reconnaissance work is well underway; this is due to the
fact that the precise nature of the work to be performed, or the types of data to be
collected, are unknown. Once these factors are determined, however, a specific set of
methods (technical procedures) can be designed for analysis activities involving regional
paleoflood features to be studied. At present, a Scientific Notebook Plan is being prepared
that will cover the upcoming reconnaissance endeavors for FY92.

Planning and Qperations
Wgrk Performed but not in Direct Support of the Scheduled Tasks

An estimated 36 hours were spent on the following:
D. Grasso met with faculty and staff members of UNLV's Department of Engineering to

78



determine the availability of aerial photographs, satellite image data, and digital landscape
data sets for Yucca Mountain and vicinity. These data are needed for upcoming
geomorphometric reconnaissance work associated with this activity.

D. Grasso met with USGS staff members in Carson City to inquire into the availability of
aerial photographs, satellite image data, and digital landscape data sets for Yucca Mountain
and vicinity. These data are needed for upcoming geomorphometric reconnaissance work
associated with this activity.

SCP 83.1.5.2.1.3 Evaluation of past discharge areas 0G3622B2
Summary Account Manager - E. Gutentag

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GQHO12 Analyze water by NWQL and GSP Isotope staff FY 92
All water samples collected on previous collection trips have been analyzed.

3GQHO028 Analyze faunal samples and sample modern springs FY 92
R. Forester, GSP, reports that all samples collected during past field trips are ready for
analysis. About 20 percent of the material which were picked and placed on
micropaleontological microscope slides have been identified at this time.

3GQHO004 Study analyze results from wet/dry playas '
The GD Branch of Geochemistry has not submitted any analyses for work completed. R.
Forester has started to pick the processed samples for ostracodes.

3GQHO002 Vegetation distribution mapping Amargosa Desert
A. Turner has started working with the statistics for this activity by comparing the random
road samples with the plant transects, which will extend the vegetation coverage for the
area.

3GQHO09 Prepare faunal samples for analysis
R. Forester reports that this activity is on schedule and the slides of last summer’s collection
are ready to be analyzed.

Quality Assurance

Planning and Operations

3GQHO07 Vegetation Mapping phase 1
F. D'Agnese continued searching for existing Landsat Thematic Mapper data for use in the
regional mapping of vegetation. The search included locating images listed in the federally
owned Landsat Data Library. Because of the estimated high cost of Landsat Thematic
Mapper images which was not budgeted for this activity, the images will be borrowed from
the Federal Landsat Data Library. Ouly five images have been located that are free of
cloud cover. These five images will be requested from the Library during February.

3GQHO00S Conduct field trips modern discharge springs
Preliminary plans were made to conduct a March field trip to the Pahrump Valley to collect
water samples from springs and wells. This activity will be coordinated with Z. Peterman
(GSP).

3GQHO008 Collect faunal samples from past-discharge sites

1. Downey and E. Gutentag discussed methods to prioritize sites for collection. Samples
collected from such sites will be analyzed for chemistry, faunal content and isotope data. A

79



meeting will be held with GSP climate personnel to choose sites for study.

Work Performed but not in Direct Support of the Scheduled Tasks

E. Gutentag spent 40 hours at the ASTM meeting concerning writing ASTM standards for
determining Aquifer Parameters from conducting aquifer tests. These standards can be used or
incorporated in YMP hydrologic procedures. ’

An estimated 20 hours were spent on the following:
Time was also spent in revising HP-234T for the use of a microorganic collector.

E. Gutentag represented R. Forester (GSP) at the CCC meeting (Scientific Software) where
QA was required for software programs used by Forester and by the Past Discharge
Activity.

P 83.1,52.14a Analog recharge sites 22C2
Summary Account Manager - P. McKinley

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GQHO012C Collect/reduce hydro data from remote sites FY 92

Preparation for the winter field trip was completed.
The 3" flumes were modified with aprons.

3GQHO026C Reduce ET data
T. Oliver input ET data into the computer and plotted field data.

3GQHO026D Evaluate ET methods and model
J. Emerick has started to evaluate the 1991 ET data prepared by T. Oliver.

3GQH13CA Conduct chloride leaching test FY 92
Samples from Kawich and Stewart were prepared by USGS GD Branch of Geochemistry
and returned.
Laboratory and equipment were checked out in preparation for the beginning of extractions.

P. McKinley made contact with B. Arbogast (GD), W. Ficklin (GD), D. Detri (GD), W.
Rodman (YMP), and D. Erdmann (WRD) to assure that jon chromatography chloride
analysis by GD Branch of Geochemistry was covered on the AVL.

3GQH15CA Complete data report Kawich FY 85-90
P. McKinley talked to E. Maxwell of SERI about their progress in reviewing solar radiation
results from the Bird "Clear Sky Model". Completion of the review is awaiting data
verification from Ely, Nevada, which is being used in the Bird model to estimate several
parameters.

T. Oliver completed regressions for Stewart soil temperatures for 1987 and 1989, Kawich
Peak air temperatures for 1988, and Kawich base soil temperatures for 1991. The relation
between the analog sites and established weather stations in central Nevada has provided
insight into the relation between air temperature and soil temperature at different locations
and elevations.

P. McKinley secured long term weather data from K. Redmond, the Regional Climatologist
at the Western Regional Climate Center in Reno, Nevada, for the purposes of determining
long term trends and how the sampling period at the Analog Recharge sites compares to
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the long term norms.
T. Oliver ran statistics on the long weather data from Austin, Nevada.

3GQH16CA Complete data report Stewart FY 85-90
See 3GQH15CA.

3GQH21CA Development of HRU analog basins
P. McKinley completed a seven day class on ARC/INFO for managing GIS data bases in
order to start the manipulation, consolidation, and evaluation of the data that will be used to
develop the HRUs at the analog basins.

3GQH24CA Analysis methods for ET

Final purchasing agreements were made with Li-Cor so that a Quantum sensor could be
calibration checked for comparison with a ceptometer.

Quality Assurance

Planning and Operations

Work Performed but not in Direct Support of the Scheduled Tasks
Meeting on the use of uranium to augment strontium ratio work. (2 hours)

Technical review of HP-194b(not completed yet). (1 hour)

YMP seminar on the Hydrologic Significants of Earthquake Strain. (1 hour)
Completed reading assignment on QMP-3.03. (1 hour)

Chemical Hygiene Plan was completed. (3 hours)

Chemicals were disposed of according to accepted procedures. (1 hour)

P 83.1.52.1.4b Geochemistry of arid-zone infiltration 0G3622E2
Summary Account Manager - A. Riggs

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GQHO06D Install long-term meteorological moniioring instruments
The electrical connectors needed to connect instruments to the datalogger were collected.

The material required to attach instrumentation to the tower was found and cut into
appropriate lengths.

The design on the instrumentation shelter for the tower began.
Began working out electrical hookups to datalogger.

3GQH012D Quarterly bulk precipitation collection
The quarterly bulk precipitation sampling trip was performed as planned--no problems.

3GQHO003C Soil and moisture chemical sampling
Deuterium and ‘20 soil profiles from samples collected in May are now being analyzed by
NMIMT contractors. '
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Quality Assurance
3GQHO006D Install long-term meteorological monitoring instruments

Read AP5.10Q, QMP 3.03, R3, QMP 4.02, R3.

Planning and Qperations

Work Performed but not in Direct Support of the Scheduled Tasks
An estimated 28 hours were spent on the following:
The chemical hazard plan for the lab in Building 56 was assembled.

The Preliminary Assessment/Site Investigation questionnaire for the lab in Building 56 was
completed.

The hood in the lab in Building 56 was fixed.
The purchase of safety glasses and lab coats for the lab in Building 56 was initiated.
E. Ray checked the velocity into the hood in the lab in 56--it was O.K.

Met with J. Watson regarding data submission for Organ Pipe Cactus National Monument
balloon work.

The detailed FY92 project budget was assembled.
Attended Software QA overview Saturated Zone Section meeting.

SCP 83.1.52.1.5_Studies of calcite and line silica vein deposits 22D2
Summary Account Manager - J. Whelan

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities :

3GQHS14A Prepare reports - drill hole calcite/silica
Manuscripts entitled "Paleohydrologic implications of the stable isotopic composition of
secondary calcite within the Tertiary volcanic rocks of Yucca Mountain, Nevada® by J.
Whelan and J. Stuckless and "Strontium isotope geochemistry of calcite fracture fillings in
deep core, Yucca Mountain, Nevada” by Z. Peterman and others were submitted for the
proceedings of the annual ANS High-Level Radioactive Waste Management Conference.

3GQHS13A Evaluate total carbonate system - Yucca Mountain area
J. Whelan, Z. Peterman, B. Marshall, E. Taylor (HIP), and B. Zartman (BIG-GD) met
with J. Evernden (BGSG—GD) for a day to provide detailed discussions of the geochemistry
of carbonate in the Yucca Mountain area. Evernden is reviewing the Szymanski Peer
Review Panel Minority Report at the author's request.

Z. Peterman, J. Paces, and E. Taylor spent two days in the field with J. Evernden. Areas
visited included trench 14, Yucca Crest, Site 199, the mammoth tusk deposit, travertine
point, Ash Meadows, Devil's Hole, and Peter's Playa. Emphasis was on pedogenic calcitc,
including comparison of true spring deposits with those alleged spring deposits described in
the Minority Report.

J. Whelan prepared 15 samples of vein and fracture coating calcite from drill holes GI-G4
for AMS C dating.

J. Whelan prepared photos and petrographic descriptions of samples of vein and fracture
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coating calcite from drill hole G2.

J. Whelan visited LAC Minerals’ Bond Gold (active) and the Bullfrog (inactive) mines and
collected unlocated scoping samples of the carbonate and quartz gangue.

K. Futa continued Nd isotope analyses of calcite fracture fillings in core samples from USW
G-2, -3, and -4. Preliminary results suggest an analytically measurable isotopic difference in
143Nd/"*Nd between surficial calcites and deep fracture fillings.

S. Mahan completed Sr isotopic analyses of the collection of water samples from J12, J13,
and Army #1. These are being analyzed to generate high-cgualitzébaseline data for
subsequent study of water from JF-3. Slight differences in 5’Sr/%Sr between these data and
analyses of earlier collections suggest that isotopically distinct zones are yiclding water in
these wells.

B. Marshall worked on the interpretation of Sr, O, and C isotope data for fracture fillings in
preparation of a report to be presented at the International Water-Rock Conference this
summer.

3GQHS03A Analyze isotopes/fossils - Solitario Canyon and Windy Wash
J. Paces continued analytical work on calcite samples. Chemistry was completed on three
samples from Site 199 and was started on samples from Site 106 along Stagecoach Road.

3GQHS06A Analyze isotopes/fossils - depths known origin
S. Mahan, K. Futa and Kraft continued Sr isotopic analyses of Paleozoic limestone and
calcrete samples from Bare Mountain and from Striped Hills.

3GQHBS802A Install/calibrate new mass spectrometers
Delivery of the new Finnigan mass spectrometers for stable and radiogenic isotope
measurements has been delayed to March. This delay will impact all milestones related to
Sr, Nd, Pb, and stable isotope analyses.

3GQHBS01A Hire and train geologists
The technician position to support stable isotope studies still has not been advertised. This
delay will impact all milestones related to stable isotope analyses.

The Finnigan MAT 251 mass spectrometer was down during the month of January, so no stable
isotope measurements were possible.

Quality Assurance
3GQHS813A Evaluate total carbonate system - Yucca Mountain area

{& Whelan initiated process of QA approval of Beta Analytical, Inc. for use as a provider of
C ages. o

Planning and Qperations

3GQHS13A Evaluate total carbonate system - Yucca Mountain area
J. Whelan submitted a specimen removal request for core samples from drill holes
UE25-b#1H, —a4, —a$5, —a6, —a7, —RF3, and —RF9 for the next SOC meeting.

K. Ludwig (GD) presented a proposal to do high-precision uranium isotope analyses of

ground water samples in the vicinity of Yucca Mountain. A presentation to HIP scientists
and managers was made on January 9.

Work Performed but not in Direct Support of the Scheduled Tasks
J. Whelan attended the SOC meeting and borehole sequencing workshop at the SMF.
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J. Paces completed system and spike calibrations per GCP-03. Paces also completed reading
assignments for QMP-3.04, 4.02, 3.03, 17.01, and AP 5.1Q.

B. Marshall completed training in QMP-3.03 and helped evaluate training objectives for SAIC.
B. Marshall recalibrated the energy-dispersive X-ray fluorescence unit following replacement of the

X-ray tube.

WBS 1.2.3.62.2.2 Future Regional Hydrology due to Climate Changes
Principal Investigator - J. Stuckless

OBJECTIVE

To characterize the impacts of potential future climate changes on the regional and site surface-water system,
the site unsaturated zone hydrology, and the regional and site saturated zone hydrology. (SCP
Study 8.3.1.5.2.2)

SCP 83.1.5.2.2.1 Analysis of future surface hvdrology due to climate changes 0G3622F2
Summary Account Manager - D. Grasso

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
Quality Assurance

Planning and Qperations

3GFH200A Obtain/install micro computer system
Computer hardware and software evaluations for the computer modeling system needed for
this activity are complete. Procurement materials were prepared and submitted to the
USGS District Office for review. Three hardware and software vendors for each of the
system's components were contacted for price quotes. An itemized list of these price quotes
and justification for the system was prepared to accompany the DI-1 purchase request
forms. The system purchase is now being processed through the appropriate USGS
channels.

Work Performed but not in Direct Support of the Scheduled Tasks

An estimated 62 hours were spent on the following:
D. Grasso and D. Beck conducted a phone search for a surface-water modeler to fill the
GS-9 position for this activity. It is hoped to have someone on staff after the move in
March, 1992. Some of the prospective candidates look very promising.

D. Grasso attended a GIS meeting at UNLV (January 7) to tour the Department of
Engineering Computer Laboratory facility, meet with staff members, and observe their GIS
and modeling research activities.

D. Grasso met with G. Dixon and K. Brothers (Las Vegas Valley Water District) on
January 14 to examine their new SUN/ERDAS image processing and analysis computer
system. Grasso helped them to use their Landsat Thematic Mapper thermal-infrared band
coverage of Railroad Valley in central Nevada to detect hot springs and warm-water runoff
from the springs. In addition, late-Quaternary shorelines of a pre-existing lake in Spring
Valley, Nevada, which cut into alluvial fans surrounding the valley, were aiso investigated
using their Landsat satellite data coverage.



SCP 83.1,5.2.2.3 Synthesis of effects of possible future recharge due to climate changes on hydrologic
characteristics of the Yucca Mountain saturated zone 0G3622G2
Summary Account Manager - J. Downey

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GFHO04H Analyze structural geology
C. Faunt completed input of data on regional and local stress fields.

Additional training for A. Turner, K. Kolm, C. Faunt, and F. D'Agnese by Intergraph
personnel (B. Wales) concerning 3-D modeling of regional study area was conducted at
Golden.

3GFHO003C Conduct literature search for GSIS (Future/Quaternary GW)
C. Faunt continued literature search and review including:
Weaver and Hill (1979), Hamilton and Healy (1969), Hill and Beeby (1977),
Haimson (1977), Haimson and others (1975), Kanamori and Fuis (1976), McKenzic
(1969), Gumper and Scholz (1971). :

3GFH023C Develop recharge/discharge estimates
F. D'Agnese and K. Kolm continued development of methodology for regional
recharge/discharge modeling. Emphasis was placed on resolving calibration of recharge
model.

F. D'Agnese continued search for existing Landsat Thematic Mapper data for use in
regional mapping of vegetation. Search included locating images listed in Federally Owned
Landsat Data (FOLD) library. Approximately five images have been located that are free
of cloud cover. Requesting these images through FOLD will save the estimated $45,000
discussed last month.

3GFH028C Gather input data to GSIS
F. D'Agnese completed scanning/digitizing regional cross-sections to be used for regional 3-
D hydrogeologic framework.

F. D'Agnese completed conversion of eighteen (18) 1:100,000 scale Digital Line Graph data
files of surface hydrology for regional area. Completed coverages include point location
data and arc/line data.

C. Faunt began inputting anomalous drainage patterns into GIS.
Data from L. Demarco’s Amargosa Desert vegetation study were located, following a
search, and the necessary statistical analyses to complete this project were started.

Problems getting in touch with J. Emmerick slowed this study.

3GFH025C Establish data documentation procedure for GSIS
F. D'Agnese and C. Faunt attended a training course on QA documentation of software.

F. D'Agnese and C. Faunt attended a meeting with N. Stuthmann, B. Kerans, D. Burkhardt,
and W. Oatfield on how to deal with GIS data.

3GFH021C Construct 3-D hydrogeologic framework model

C. Faunt finished editing digitized geologic cross-sections for 3-D model. The cross-sections
were transferred to the Intergraph system and put into 3-D space.
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C. Faunt and F. D'Agnese continued reclassifying geologic units into hydrogeologic units

Fairfield Digitizing Inc. sent the digital files of Mariposa, Trona, Death Valley, and
Kingman quads that were on contract for digitization and labelling. The digitizing appears
to be accurate; however, the labelling will have to be redone. This will require
approximately 80 hours of time.

3GFHO005C Analyze hydrologic framework
This activity did not begin until late in the month because of the delayed arrival of the
critically needed computer software. See December 1991 status report.

Quality Assurance
3GFHO004H Analyze structural geology
C. Faunt and E. Gutentag completed paperwork for request of purchase of analytical

software.

Planning and rations

3GFHO04H Analyze structural geology
Radian Corporation has agreed to supply copies of their advanced contouring package CPS-
3, including their fault modeling system FFMS, for use with the Intergraph ERMA software
at CSM. Contract letters have been received by CSM, and early acceptance of the software
is expected. This software is urgently needed to complete construction of a 3-D geological
framework model of the Southern Nevada region. '

The task of plotting orientations was started in January. The software necessary to start this
study arrived on January 28.

3GFHO025C Establish data documentation procedure for GSIS
F. D'Agnese and C. Faunt are planning to attend a meeting in March with EG&G on GIS

and managing the data.

A. Turner is head of this task. Notification of the approval of his IPA agreement was
reccived in early January. Approval was effective December 26, 1991.

3GFHO005C Analyze hydrogeologic framework
The software necessary to start this study arrived on January 28. The task was begun at the
end of this month due to the late arrival of the software.

3GFH021C Construct 3-D hydrogeologic framework model
The cross-section work and building of the 3-D model is on hoid until Intergraph can

determine what steps should be taken next.

Work Performed but not in Direct Support of the Scheduled Tasks
K. Kolm and J. Downey reviewed Study Plan incorporating suggested changes. (10 hours)

J. Downey evaluated formal reviewers' comments on report on SNODIF simulation model
coauthored by H. Claassen. (20 hours)




125 REGULATORY AND INSTITUTIONAL

OBJECTIVE
To support the Department of Energy (DOE)/HQ in the development of the site-related aspects of

compliance with Nuclear Regulatory commission agreements, requirements, and policies, environmental and
permitting requirements, and related DOE orders, and the development of site-rclated regulatory
documentation; to plan and conduct environmental field investigations and transportation studies related to
environmental compliance, permitting and repository design; to plan and conduct socioeconomics studics 10
assess the regional socioeconomic action studies; to coordinate Project activities with the community and
state and local governmeants; and to plan and implement a public communication plan.

WBS 1.2.5.2 Licensing

OBJECTIVE
To support DOE by providing Project coordination and support of NRC interactions by providing input

related to site aspects of proposed NRC regulation changes, and evaluate the impact of the regulation
changes on the site activities, strategies, and plans; to support DOE/HQ in the development of site technical
position papers by synthesizing site and site performance assessment technical information into Project
positions; to develop draft position papers which support these positions; to perform technical evaluation of
site data and related reports, technical reports, and conclusions, and draft position papers; to coordinate
study plan review; to support the preparation of the semi-annual progress report for site investigations and
assessments; and to coordinate and perform technical reviews of the site characterization program.

WBS 1.2.5.2.1 NRC Interaction Support

Principal Investigator - L. Hayes

OBJECTIVE
To support DOE interactions on the site program with NRC by providing information, coordination, and
support within the Project.

ACTIVITIES AND ACCOMPLISHMENTS
J. Stuckless assisted in a DOE field trip for the Chairman of the NRC.

D. Appel attended the NWTRB meeting on YMP priorities in Arlington, Virginia, January 7 and 8.

At the request of DOE-YMPO, responses were prepared to the NWTRB's "Fourth Report to
Congress" recommendations and conclusions. Responses prepared by unsaturated-zone Pls were
reviewed by Hydrology Program and USGS TPO Office staff.

J. Whitney participated in a meeting with the Nuclear Waste Technical Review Board January 21-23
in Trvine, California. Whitney participated in the planning of the January 28-31 DOE/M&O ficld
trip to the southern Great Basin. He also contributed abstracts to the guidebook and served as a
facilitator and speaker on the field trip. :

L. Anderson attended the meeting on seismic vulnerabilities that was held by Nuclear Waste
Technical Review Board January 21-23 in Irvine, California.

WBS 1.2.5.2.5 Studv Plan Coordination
Principal Investigator - L. Hayes

OBJECTIVE

To coordinate the preparation review and revision of SCP Study Plans.
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ACTIVITIES AND ACCOMPLISHMENTS

The Section Chief's office, in conjunction with the PI, rewrote sections of the SCPB to reflect
changes in the study plan (8.3.1.4.2.1.2) to carry out seismic traverses across Yucca Mountain and in

 Yucca Wash. These changes reflect evolution of this effort to focus on site-specific elements of
seismic response.

Study Plan 83.1.17.4.3 (Quaternary faulting within the site area) - F. Singer made changes to figures
and resubmitted them to R. Keefer.

Study Plan YMP-USGS SP 8.3.1.5.2.1, R2 (Quaternary regional hydrology) - S. Keller received
author responses to DOE review comments for the regional paleoflooding activity from P. Glancy
and D. Grasso, and began incorporating them in the document.

Study Plan YMP-USGS SP 83.1.5.2.2 (Effects of future climate on hydrology) - S. Keller received
author responses to DOE review comments on the future surface water activity from D. Grasso, and
author responses for the future saturated-zone activity from K. Kolm and J. Downey.

Approximately 40 hours spent on comment resolution on Study Plan 8.3.1.2.3.3, Site Saturated-Zone

Hydrologic System Synthesis and Modeling

WBS 1.2.5.4 Environment

OBJECTIVE

To identify data requirements; to collect required environmental field data; and to prepare topical data
reports.

WBS_1.2.54.8 Water Resources
Principal Investigator - R. La Camera

OBJECTIVE
To provide water resources environmental field activity planning documents, ficld data and analyses, and

topical reports describing the results of field data analyses.

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWRO11 Survey monitoring network sites
No additional water level network sites were surveyed during the month. A review was
made of network sites previously surveyed with changes incorporated into the project data

base.

Although verbal approval was received from DOE for land access to unsurveyed network
site, these sites will not be surveyed until written approval is received.

3GWR001 Groundwater levels/springflow monitoring
During the month, water levels were measured at 12 monitoring sites and springflow
measurements were made at four network sites. Field sheets were checked and filed into
the project data base. :

Verbal approval was received from DOE to access previously unapproved network
monitoring sites. Collection of data from these sites will commence upon receipt of written
approval.



3GWRO005 Groundwater monitoring quarterly report, first quarter FY92
Compilation of water levels and springflow data for nerwork sites continued. Historical and
current water level data was received on January 29 from site characterization network sites
that constitute that portion of the water resources monitoring network. The first draft of
the cover memo for the initial draft of the quarterly data report was reviewed data
formatted.

Progress in the preparation of the first quarterly report was impacted during the month due
to unanticipated delays in the drilling of well JF-3 and delays in obtaining water level data
for site characterization network sites. The report is still planned to be delivered to DOE
within the established time frame.

3GWRO010 Aquifer pump test JF-3
Project staff provided nearly continuous field support for drilling activities for well JF-3.
The details of well construction were refined and completion based on geologic and
hydrologic information was provided during the drilling and in consultation with RSN,
REECo, YMPB, DOE, and SAIC technical staff. Investigation of the possible use of
Lithium Bromide as a tracer for the circulation fluid during drilling continued.
Modifications were made to a water-quality trailer acquired at the Test Site to
accommodate the collection and processing of water samples during the pumping of JF-3.
Equipment and supplies needed for monitoring and sampling continued to be obtained.
Operation, maintenance, and calibration of the transducer and data logger installed on well
JE-3 continued. An electronic flow meter was installed by project staff on January 30 at J-
12 and interfaced with the data logger to verify the pumping status.

The planned finish date of this activity has been extended to April 30, 1992. This change is
being made due to the unanticipated length of time needed for the drilling. Additional time
is also needed to obtain approximately one week of base line water level data prior to and
after pumping the well and for checking, reviewing, and evaluating all data collected for this
activity.

It should be noted that this planned activity may not result in sufficient data being provided
to refine previous aquifer storage estimates. This could be better accomplished by utilizing
the high capacity pump available in well J-12 and using well J-13 as an observation well.

3GWRO013 Instrument JF-3 . _
A transducer, data logger, and other associated equipment planned for the monitoring of
water levels during and after the pumping of JF-3 were obtained. Initial equipment
checkout and preliminary calibrations were performed. Coordinated with HRMP staff who
will provide assistance and equipment for the installation of the transducer.

The planned finish date of this activity has been extended to March 31, 1992. This change is
being made due to the unanticipated length of time needed for the drilling.

3GWRO004 Groundwater quality data collection
The planned start and finish dates of this activity have been changed to March 2, 1992 and
April 30, 1992, respectively. The change is due to manpower priorities required for

accomplishing activities associated with the first quarterly report and the pump test for well
JF-3.

Quality Assurance
Planning and QOperations
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Work Performed but not in Direct Support of the Scheduled Tasks

The preparation of a madagement agreement between HIP and the Nevada District that will
describe work to be accomplished and the allocation of resources for the Water Resources
Monitoring Program was initiated.

Participated in DOE's organizational meeting on January 28 on overall Environmental Monitoring
Program activities.

12.9 PROJECT MANAGEMENT

OBJECTIVE

To provide overall management of the Yucca Mountain Project including: project control, quality assurance,
technical integration, and interaction with other OCRWM Program demands on Project management
activities.

WBS 1.2.9.1 Management and Integration

OBJECTIVE
To provide overall management of the Yucca Mountain Project including: technical integration and
interaction with other OCRWM Program elements.

WBS 129.1.4 Records Management
Principal Investigator - L. Hayes

OBJECTIVE

To provide a Yucca Mountain Project Records Management System that will meet the requirements of:
DOE-NNWSI, Quality Assurance Plan, DOE-NNWSI/88-9; DOE-OCRWM Records Management Policies
and Requirements, DOE/RW-0194; and the Licensing Support System (LSS); and to establish and operate
all local records centers.

ACTIVITIES AND ACCOMPLISHMENTS

An amended response to USGS-CAR-91-08 was issued to agree with the required changes resulting
from the Central Records Facility's (CRF) CAR-YM-91-065, and the Records Management Plan,
Rev. 3. A management concurrence meeting resulted in two approved methods for controlled
receipt of records submitted to the Local Records Center (LRC). These include the use of either a
submittal sheet or a copy to the LRC noted by "cc:LRC", which will be receipted and returned to the
sender.

DOE's CAR-YM-91-065 is being verified for legibility and completeness issues, which were
incorporated in QMP-17.01, RS, and will be in the QMP-17.03, RO modification. The Central
Records Facility (CRF) is now accepting records held because of this Corrective Action Report
(CAR), and the LRC is processing them on a planned schedule.

QMP-17.01, RS, was approved and an effective date of 02/28/92 was approved. Training instruction
was written, approved, and made ready for the pilot class scheduled for Wednesday, 02/05/92.

The coliection of all outstanding published reports and associated supporting data was completed for
Alan Flint and staff. :

Activities in the LRC have increased markedly due to the following projects:

Backlog - The Project office has agreed to allow backlog records to be transmitted to the
CRF if they meet today's standards. A plan has been implemented to track the various
backlog activities.
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Legibility and Completeness Issues - The Project office is now accepting records held
because of illegibility or incompleteness that cannot be corrected. The procedures are now
approved and submittal of the held material is in progress. This includes a large quantity of
procurement records.

The LRC received 406 QA "stand-alone” documents and 70 new record packages. Data entry of 746
documents was completed. Ten packages of "stand-alone” records and record packages containing
2,179 pages (423 documents) were transmitted to the CRF.

This month 24 packages of 1991 procurement documents were received, of which 23 were
transmitted to the CRF.

One manuscript package containing two publications consisting of 294 pages and two mag tapes was
transmitted to the CRF.

Quality Management Procedure QMP-17.01, RS, YMP-USGS Records Management, was
distributed.

The following approved technical procedures were issued:

HP-204, RO Liquid Scintillation Spectrometry Method for Tritium Measurement of
Water Samples

HP-231T, R0 Identification, Monitoring, and Sampling of Perched or Ground Water
Encountered While Drilling Surface-Based Boreholes

The 1991 YMP-USGS Controlled Documents Configuration Report is 79 percent complete, lagging
the response of last year. Numerous other routine document control functions were performed,
including issuing procedures to new copy holders, distributing replacement documents, sending out
follow-up Document Transmittal Notices (DTNs), and transmitting eight DTN record packages to
the LRC.

WBS 1.29.1.5 Trainin
Principal Investigator - L. Hayes

ACTIVITIES AND ACCOMPLISHMENTS

Various routine training functions were performed, including distributing individual reading
assignments; scheduling DOE's General Employee Training (GET); scheduling and proctoring GET
Refresher Training exams for Denver arca participants; instructing orientation classroom sessions;
providing the status of participants' instruction assignment completions; distributing first and second
reminder notices to participants with overdue reading assignments; submitting record packages to
the LRC; and providing graphics support to YMP-USGS instructors. '

Reading assignments were issued for the following procedures:

QMP-17.01, RS YMP-USGS Records Management
QMP-3.03, R3 Software Quality Assurance

HP-204, RO Liquid Scintillation Spectrometry Method for Tritium
Measurement of Water Samples
HP-231T, RO Identification, Monitoring, and Sampling of Perched or Ground

Water Encountered While Drilling Surface-Based Boreholes
YMP-USGS instructors were assisted in preparations for software quality assurance and records

training sessions. Practice sessions for the software quality assurance instructors were held prior to
a pilot. Classes were scheduled and announcements were distributed to appropriate individuals.
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Facilitation was provided for QMP-3.03, R3 classes on January 28, 30, and 31.

On 01/06/92 the YMP-USGS Training Coordinator met with J. Kinney and B. Scavuzzo, USBR, to
discuss the integration of USBR training records into the YMP-USGS database. Subsequently,
information from USBR training records dating back to 1987 was entered into the YMP-USGS
Training Database and records were prepared for submittal to the LRC.

The YMP-USGS Training Coordinator represented the USGS at the quarterly DOE Training
Representatives Meeting held in San Diego. A presentation on the use of humor in training was
provided to the other participants.

WBS 1.2.9.2 Project Control
Principal Investigator - L. Hayes

OBJECTIVE

To provide Project management support in the areas of cost and schedule planning and control; to develop
and maintain an integrated project management system; to implement performance measurement; to support
the change control system; and to establish WBS.

ACTIVITIES AND ACCOMPLISHMENTS
The SAIC/Golden actual cost distribution, estimated cost distribution, FTE report, and the USGS

cost report for December were compiled. The December actual costs and schedule status for the
USGS were sent to Las Vegas for input into the PACS system. The compilation of the USGS
monthly status report for October/November was completed and the report was edited and
submitted to DOE.

The Project Worker Data forms were submitted for the USGS for the fourth quarter of 1991 with
projections for the first and second quarters of 1992.

PACS summary account corrections, including incorporation of carry-over funds, were submitted to
Las Vegas.

The December status for the USGS schedules was completed and on time. The status report was
not sent to Las Vegas for input to the APECS system because of problems with Las Vegas in having
the system baselined and approved by DOE.

Some additional minor corrections and activities have been completed and sent to Las Vegas for

input to the APECS system before the network is baselined.

WBS 1.29 lity Assuran

OBJECTIVE

To establish and implement a Yucca Mountain quality assurance program.

WBS 1.2.9.31 Quality Assurance Program Development
Principal Investigator - T. Chaney

BIECTIVE .
To establish and maintain the QA program descriptions.

ACTIVITIES AND ACCOMPLISHMENTS
Quality Management Procedure QMP-17.01, R5, YMP-USGS Records Management, was approved

and will be effective 02/28/92.
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The following Quality Management Procedures were distributed for Division Review:

QMP-16.03, R3 Tracking, Trending, and QA Management Information Reporting
QMP-16.04, RO Control of Quality Deficiency Reports

The following draft QMPs were changed as requested and returned to their respective authors:

QMP-3.05, R3 Request to Initiate Job Packages and Work Authorization (Criteria Letter)
QMP-3.15, RO  Application of Graded Quality Assurance
QMP-3.16, RO Q-List and Management Control List Support
QMP-4.01, R4 Procurement Document Control

QMP-7.01, R5 Control of Purchased Items and Services
QMP-7.04, RO Vendor Evaluation

QMP-16.03, R3 Trend Analysis

QMP-16.04, R0 Control of Quality Deficiency Reports
QMP-17.01, RS YMP-USGS Records Management
QMP-18.01, R7 Audits

QMP-18.02, R3 Surveillances

The Quality Management Procedure Master List was updated and forwarded to the YMP-USGS
QA Office.

Management reviews of draft Quality Management Procedures (QMPs) were completed in
accordance with QMP-3.07 (reviews) for: QMP-5.05 R3 (work authorization/criteria letters), QMP-
3.15 RO (graded quality assurance controls), QMP-3.04 R4 (review of publications) and QMP-17.01
RS (records management).

Analysis of the Project's QA Grading program development and USGS QA Grading planning
continued for YMP-USGS guidance. QMP-3.15, Application of Graded Quality Assurance, is being
finalized but further changes may be required to comply with the YMP emerging program.

WBS 1.2.9.3.2 Quality Assurance - Audits and Surveillances
Principal Investigator - T. Chaney

OBJECTIVE .
To verify the QA program through periodic audits and surveillance of Project activities.

ACTIVITIES AND ACCOMPLISHMENTS
Audit USGS-92-03 of 10 USGS-HIP activities was researched and planned. The Audit Plan was

written.

Audit USGS-92-02 of five USGS-HIP activities was conducted. This Audit resulted in the initiation
of one CAR and one Observation. )

Audit Report USGS-92-01 for YSI Incorporated was submitted, recommending retention on the
Approved Vendors List (AVL).

The Lead Auditor is working with the Lead-Auditor-in-Training for Audit USGS-90-07 (USBR) to
assure that Audit Finding Report (AFR) USGS-9007-01 R1 is scheduled for verification to confirm
that the corrective actions taken were adequate and effective.

A report on Surveillance USGS-92-S01 of the USBR soils work was issued. This surveillance
resulted in the issuance of a Nonconformance Report on ineffective implementation of Criteria 5.
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Surveillance Report USGS-92-S02 for Datron Instruments, Inc. was submitted recommending
inclusion on the AVL. .

Surveillance Plan USGS-92-S03, for Halkins Services, Inc., a potential vendor for calibration services
of vacuum gauges, was submitted.

Vendor Evaluation USGS-92-E03, for Intertyme Metrology, Inc., was submitted, recommending the
expansion of their approved calibration services to include balances and scales.

CARs, AFRs, and Nonconformance Reports (NCRs) were verified, including CAR-90-01, NCR-91-
13, AFR-9115-03, 9110-07, 9101-02, 91-06, and 92-S01-OBS1.

A Special Investigative Review for USGS-NCR-91-36 was performed and a recommendation for its
closure was submitted.

‘The AVL was updated and submitted on schedule. .

A response to a DOE request for information about the type of QA programs and QA manuals
used by YMP-USGS vendors was submitted.

A request for YMP-USGS participation in the DOE vendor requalification audit of REECo was
submitted. '

Investigative Reviews for verification of completed actions are in process for closure of NCRs -91-09,
-12, -18, -43, and -44. An Investigative Review was performed as partial closure of NCR-91-26 which
is to accommodate the transmittal of Procurement Record Packages to the LRC and partially verify
corrective actions required for this NCR.

WBS 1.293.3 Quality Assurance - Quality Engineering

Principal Investigator - L. Hayes .

OBJECTIVE

T neevvide emalitv engineering support to the project through reviews of documentation and assistance with



Additional actions involved the follow-up for overdue document control notices and the
evaluation of recent QA trending reports.

Meetings continued to discuss approaches and methods for recognizing the USBR as a YMPB program
and assuring that applicable YMP-USGS QA program requirements were to be implemented by the
USBR. The YMPB status log was updated for the technical activities affected by the GD to GSP
transition. Other miscellaneous actions involved coordinating with the QA Office to plan for the
upcoming DOE/YMPO Audit 92-13, including the technical auditor's scoping meeting with the USGS
during the first week in February.

Approximately 10 items have been received, reviewed, and/or processed by the SCM Librarian in
accordance with QMP-3.14. Eight additional software documents have been processed in accordance
with QMP-3.03, R3. This includes updating the Configuration Status Log, the SCM Document Tracking
database, and the Directory of Users. Technical Contacts have been notified upon the receipt of SQA
Documentation and upon SCM Baselining of Software Products.

Input was provided for the preparation of three training courses for QMP-3.03, R3. Several of these
training sessions were attended in support of the SQA Specialist.

A Meeting was held for comment resolution of an ICN in the USGS QAPP that includes the Software
Quality Assurance Plan (SQAP). The ICN was revised to incorporate comments to the SQAP/Appendix
H of the Quality Assurance Program Plan. The matrix of the SQA requirements was updatcd. Both
documents were provided along with QMP-3.03, R3 for transmittal to DOE subject to DOE CARs YM-
91-074, -075, and -076.

An evaluation has been initiated to determine the impact of changes between QMP-3.03, R3 and
previous SQA implementation and changes to specific classification and documentation requirements in
accordance with the response for USGS-CAR-91-09, regarding misinterpretation of QMP-3.03, R2.

WBS 1.2.9.3.4 Qualitv Assurance - Quality Overview
Principal Investigator - T. Chaney

OBJECTIVE
To provide reviews, analysis, and interpretations of QA requirements and application of QA to technical and
scientific disciplines. '

ACTIVITIES AND ACCOMPLISHMENTS
The December Open Items and Trend Analysis Report and the fourth quarter of 1991 Quarterly Trend

Report was issued.

The daily and weekly Status of Open Items and Input to Open Items Database for Trending were
prepared. New software is being researched and prepared to more effectively streamline this function.
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REYNOLDS ELECTRICAL & ENGINEERING CO., INC.
(REECo)

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP)
FEBRUARY 1992 - STATUS REPORT

SITE (1.2.3)
WBS 1.2.3.5
Task: LM-300 Drill Rig and Pipe Handling System

The LM-300 drill rig and pipe handling system is presently rigged up at the
Area 25 Subdock on display for groups touring the Yucca Mountain area. The
rig is tentatively scheduled to be put into operation on the UZ-16 drillhole
in early April 1992.

Task: Capital Equipment to support Drilling Programs

Procurement of the air processing and metering system awarded to Perry
Equipment Corporation is in progress. Technical Review Committee continued
review of vendor supplied welding and certification information.

Received funding for the Mobile All-Terrain Drill Rig and initiated
procurement process. A Request for Proposal (RFP) will be issued on March 3,
1992. ‘ '

Task: USGS Hydrological Research Facility (HRF) Holes (Job Pkg 91-6)

~ A11 work in support of HRF holes has been completed. Instrumenting and
stemming of UZP-3a was accomplished by USGS and RSN personnel.

Task: Neutron Access Holes (Job Package 91-9)

Completed UZ-N11 at a total depth of 84.41 feet. Operations on UZ-N11 were
‘discontinued for eight days during this period due to foul weather. The CME-
550 drill rig is presently operating on UZ-N36. Drilling/coring began on
February 28, 1992.

Task: JF-3 Water Moniforing Well (Job Package 92-1)

Stemmed and plugged back well from 1298 feet to 1138 feet. An electric
submersible pump is installed in preparation for a 36-hour pump test,
scheduled to begin in early March. The removal of the test pump and the
installation of two monitoring strings are tentatively scheduled to begin in
mid-March.

Task: Reclamation Trial Sites

Two Area 25 trial sites were coﬁp]eted in January; remaining sites are
scheduled to begin in March.

EXCLOSURE 3



Task: Soil & Rock Properties (Job Package 92-2)

Reviewed job package in preparation for NRG-1 site preparation.

Task: UZ-16 Site Preparation (Job Package 92-3)

Mobilized and initiated topsoil stripping activities.

Task: UZ-16 Drilling (Job Package 92-4)

Completed notice to begin.

Task: Midway Valley Trenching (Job Package 92-5)

Completed notice to begin.

EXPLORATORY STUDIES (1.2.6)
WBS 1.2.6.1
Task: Exploratory Studies Facility (ESF)

Continued to provide constructability support to activities to begin Tunnel
Boring Machine operations and ESF Title II design. A finalized RFP,

1-DH-92 (Technical Support and Underground Excavation for the Exploratory
Studies Facility for the Yucca Mountain Site Characterization Project) is to
be forwarded to DOE/NV on March 5, 1992 for their review and approval. DOE/NV
will forward the RFP to DOE/HQ in Washington for authorization to release to
prospective vendors.

Prepared draft Requests for Matrix Support Services as required for upcoming
site investigations job packages. :

FIELD OPERATIONS (1.2.7.4)
Jask: Administrative & Maintenance Support

Continued support to W. A. Wilson, Yucca Mountain Site Manager to include:- -
process purchase requisitions for Field Operations Center (FOC) Site Office
requirements; provide support services to participants and maintenance to YMP
utilized facilities, equipment, and roads in Area 25; provide logistical and
support services to management contractor; coordinated additional warranty
repairs to the FOC, Building 4015 membrane roof.

Provided support for the Yucca Mountain Site Office open house and public
tours. A total of 12 tours were held during this period with 195 people
attending. Support included but was not limited to: arrangements for buses,
registration of guests, coordination of lunches/beverages, medical service,
furniture, mechanical service, and grading of access road. Continued
preparations for upcoming tours.



Continued use and maintenance of Well VH-1. During February, 152,500 gallons
of water were pumped and 202,500 gallons were used for dust control and road
maintenance. _

Task: Reactivate Well VH-1

Task: Class III Sanitary Landfill

Continued preparation of Title II design.

PROJECT MANAGEMENT (1.2.9)
WBS 1.2.9.1

Task: Management and Administrative Support

Continued coordination and staffing of YMP displays at meetings, exhibits, and
conferences; staffed and supported the Public Reading Room of the Research and
Study Center.

Continued participation in the review of the plan for Las Vegas Local Records
Center consolidation.

Completed review of draft project-wide Programmatic Review Statusing System
User Guide. ,

Task: Site Characterization Plan Distribution

Transferred 200 copies of the Fourth Progress Report to the Technical
Information Section for use at upcoming conferences.

Task: Hazardous Materials Coordination

Continued writing preliminary draft of the Materials Reporting and Handling
Plan, Revision 3; completed surveying old drill sites for cleanup; and
completed developing new maps for proposed locations of Satellite Accumulation
Areas.

Task: lLong Range-PlanninQ {LRP)

Continued support of LRP, Planning and Control System (PACS), and Performance
Measurement Baseline activities to include: completed input for Fiscal Year
(FY) 1992 versus FY1992 planning budget comparison; completed revisions to
PACS for WBS 1.2.7 to reflect current FY1992 budget and embellished scopes of
"work; completed RFP and Construction schedules; completed and submitted actual
cost information for February; completed cost estimates as requested for NRG-
1 drill hole and coring/drilling, electrical work for installation of National
Seismic Station on Shoshone Mountain, Midway Valley FY1992 field activities.

WBS 1.2.9.3
Task: Quality Assurance (QA)

Continued review, comment, and approval of various REECo implementing
procedures, standard operating procedures, quality procedures (QPs), and
purchase requisitions.



Continued work revising existing QPs and replacing documents with management
control (MC) procedures. Issued documents to Controlled Document Center for
distribution.

Supported DOE Auditors in Audit No. YMP-92-10.

Conducted internal audits REEC0-001-92 (Drilling Department) and REEC0-002-92
(Construction Department) with no findings identified.

Conducted the following surveillances: SR-001-92, Controlled Document Center;.

SR-002-92, Quality Services Calibration Lab; SR-003-92, YMP Logistical Support
Department; and SR-004-92, QA Office.

General

REECo has no reportable Level I or Level II milestone activities at this time.
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