Department of Energy
Washington, DG 20585

FEB 2 4 1992

Mr. Joseph J. Holonich, Director
Repository Licensing and Quality Assurance
Project Directorate
Division of High-Level Waste Management
Office of Nuclear Material Safety
and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Holonich:

The enclosed Yucca Mountain Site Characterization Project
participant monthly status reports are forwarded for your
information. If you have any questions on the enclosed reports,

. please contact Priscilla Bunton at (202) 586-8365.

Linda J. Desell, Chief

Regulatory Integration Branch

Office of Civilian Radioactive
Waste Management

Enclosures:

(1) Reynolds Electrical & Engineering Co., Inc. Monthly Status
Report, January 1992

(2) U.S. Geological Survey Monthly Status Report, October and
November 1991
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REYNOLDS ELECTRICAL & ENGINEERING CO., INC.
(REECo)

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP)
JANUARY 1992 - STATUS REPORT

SITE (1.2.3)
WBS 1.2.3.5
Task: LM-300 Drill Rig and Pipe Handling System

The pipe handler arm for the LM-300 drill rig was installed by Lang
Exploratory Drilling personnel on January 16 and 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.

Task: Capital Equipment to_support Drilling Programs

Delivery of the air processing and metering system awarded to Perry Equipment
Corporation (PEC) is expected in March 1992. Technical Review Committee
reviewed and discussed PEC drawings.

Received Yucca Mountain Site Characterization Project Office (YMPO)
authorization to procure a CME-850 drill rig or equivalent; preparing purchase
requisition.

Task: USGS Hydrological Research Facility (HRF) Holes (Job Package 91-6)

A11 work in support of HRF holes has been completed with the exception of
instrumenting and stemming of UZP-3a, to be scheduled at a later date.

Task: Neutron Access Holes (Job Package 91-9)

Resumed operations in support of Neutron Access Hole UZ-N37 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
UZ-N11.

Task: JF-3 Water Monitoring Well (Job Package 92-1)

Resumed work 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-
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.

Task: Reclamation Trial Sites

Commenced preparation (ripping) of two trial sites in Area 25.

JOAS
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EXPLORATORY STUDIES (1.2.6)
WBS 1.2.6.1
Task: Exploratory Studies Facility (ESF) Alternatives Study

Continued to provide constructability support to activities to begin Tunnel
Boring Machine operations and ESF Title II design. Issued Request for
Subcontract and preliminary draft of Request for Proposal for Underground
Excavation Subcontractor. Participated in Raytheon Services Nevada management
and technical review for north portal drill pad, NRG-1.

FIELD OPERATIONS (1.2.7.4)
Task: 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; and provide logistical
and support services to management contractor. Performed annual inspection of
900HP mine hoist. Coordinated contractor repair of roof for Building 4015,
FOC.

Provided support for the Yucca Mountain Site Office open house and public
tours. Eight tours were held during this period with 415 people attending.
Support included but was not limited to; arrangements for buses, coordination
of lunches/beverages, medical service, furniture, mechanical service, and
grading of access road. Continued preparations for upcoming tours.

Task: Reactivate We11AVH-1

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

Task: Class III Sanitary Landfill

Budget estimates and Title I review was completed and transmitted to the YMPO
in November. Began preparation of Title II design upon receipt of notice to
proceed from the YMPO.

PROJECT MANAGEMENT (1.2.9)
WBS 1.2.9.1
Task: Site Characterization Plan (SCP) Distribution

Distributed eight SCP sets and four #4 Progress Reports during January.
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Continued support of LRP, Planning and Control System (PACS), and Performance
Measurement Baseline activities to include: completion and submittal of
revisions to PACS reflecting fiscal year 1992 unfunded priorities budget and
scope of work changes; completed and submitted actual cost information for
December; reviewed Job Package 92-5, and developed and transmitted a 1ist of
required equipment; development of activity estimates and schedules; and
completion of cost estimates as requested for continued operation of Well VH-
1, road repairs from VH-1 to VH-2, ten soil pits for rock and soil property
testing near North Ramp, UZ-16 drill hole, Shoshone Mountain Seismic Station,
and environmental reclamation plots.

Task: Long Range Planning (LRP)

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. Continued distribution of weekly matrix report to
REECo/YMP departments for input on status of new procedures. Conducted three
orientation sessions for newly issued MC procedures.

Closed Corrective Action Response to CAR-91-001 from internal surveillance SR-
REEC0-022 of the Local Records Center. Verified and closed AFR#2 from
internal audit REECo0-006-91.

Issued the 1991 fourth quarter Trend Evaluation Report and worked on database
for trend analysis reporting.

Scheduled internal audits REECc-001-92 and REEC0-002-92 for Drilling and
Construction Departments to be conducted in February.

General

REECo has no reportable Level I or Level II milestone activities at this time.
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1 Iterated Function System

(U Integration Group

IGIS .. i i ittt Interactive Graphics Information System

2 Institute of Gas Technology
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| ) e Information Systems Division
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1 2 Information Technology Resources
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LA .ot itvveccscancassssrsnrsasnacanne license application
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LANL ....evctvnnssnenssacasennnannsns Los Alamos National Laboratory
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LRP/IPS ... iiiiiiiinintnnsonannes ... Long Range Plan/Integrated Project Schedule
LRS ittt iiitieeiiar it tannanssees Litton Resource System
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.Y (€) 01 J Mined Geologic Disposal System
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PAGIS ....... feeerrsecteciateansenanas Performance Assessment of Geological Isolation Systems
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PDCR . iiiiviinaitnisoseansssensannss prototype dry coring of rubble
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12.1 SYSTEMS

OBJECTIVE
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 Basc Management

QOBJECTIVE )
To manage, maintain, and accumulate technical data and information produced by site characterization,

design development, and performance assessment activities for the Project.

-

Princ:;.al Investigator - L. Hayes

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

TIE MPLISHM
All Technical Data Information Forms (TDIFs) and data in the Participant Data Archives (PDA)
have been converted to the new DOE-mandated numbering system. The submittal of TDIFs/data
and the subscquent processes have been revamped and streamlined.

The PDA accepted 46 TDIFs covering SCP Activities 8.3.1.2.2.3.2, 83.1.23.1.2, 83.1.4.2.15,
83.1.4222, 83.1.5.13.1, 83.15.2.14, 83.1.52.15, 83.1.17.2.14, 83.1.174.1.2, 83.1.1743.1,
83.1.17.4.4.1, and 83.1.17.4.7.1. Two TDIFs were submitted for WBS number 1.2322.1.

The PDA has requested and reccived approval to keep a VAX terminal and modem, which was
already on the premises. This will enable the data input into the ATDT to be done more efficiently
than by using a PC.

The first quarterly data catalog has been issued by DOE. This catalog has more than 260 entries
concerning data collected on the Yucca Mountain Project; over 200 entries are from the USGS.

Requests have been filled for EG&G concerning certain locations of boreholes for their mapping ~
program.

Two items were completed and submitted to the Reference Information Base (RIB). At present,
the USGS has seven other RIB items in various stages of completion.

WBS 12,14 Performance Assessment

QOBJECTIVE
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.
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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. (SCP Sections 8.2.2 and 83.5)

44 Vi )| Vi ndili

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 83.5.17)

ACTIVITIES AND ACCOMPLISHMENTS

ivigi
3GPA001 Develop imbibition system at OSU
Core samples were organized and sclected to use in the development of the imbibition
system. The selected samples exhibit a wide range of permeability and should, therefore,
exhibit a wide range of imbibition rates needed to develop the system.

Quality Assurance
Plaani 4 Operati

4 ; Validati W
Principal Investigator - L. Hayes

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. :

A ISHME

Technical Adtiviti

3GVFO04 Literature review of thermal conductivity and heat capacity
Several sources of information have been reviewed to gather potential methodologies. A
variety of techniques appear to be available but have different suitability for the soils and
rock at Yucca Mountain. Further review is still necessary. "

3GVF013 Analyze horizontal var from Shardy base transect
Preliminary analysis has been completed and a presentation was made at the Soil Science
Society of America meetings in Denver, CO. Further analysis is underway to finalize the
data and prepare a first draft of the paper.

3GVF009 Continue development of 3D borehole imbibition model

The framework for the 3D model has been completed; however, several important matrix
properties are not yet available from RSN-MTL where they are currently being tested.

2



Permeability and the water characteristic function are all that need to be added to data set
to start model calibration.

3GVFO15 Finalize geostatistical software and text
Several chapters of the text have been completed, others are in draft form and under
revision. Several modules of the geostatistical package are complete while several others
are still under revision.

Principal Investigator - L. Hayes
QOBJECTIVE

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

ACTIVITIES AND ACCOMPLISHMENTS

nical Activiti
3GPC001 Develop calibration procedure, test CX-2
Two calibration techniques were tested for the CX-2. One technique used different
concentration of NaCl, the other used different saturated salts (i.e., NaCl, MgCl, Li Br).
The saturated salt solution proved to be the most stable for the large water potential range
measured by the CX-2. Water potential samples from the prototype hole UZ P4 (Apache
Leap) are currently being tested to further develop the procedure.

Quality Assurance
Planni J Operati

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.

Principal Investigator - L. Hayes

To manage and integrate the work performed within the site WBS clements.

M&I - Branch, USBR 0G3192B1
ACTIVITIES AND ACCOMPLISHMENTS
R. Craig attended (a) Prototype Management Team Meetings on November 8, 15, and 22; (b) status

o
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meetings on various Test Planning and Job Packages on November 8, 15, and 22; (c) the Technical
Integration Group meeting on November 17; (d) YMPB staff meetings in Denver on November 4
and 18; (¢) a "Team Building” seminar November 12 and 13 with surface-based drilling participants;
(f) C. Gertz's "State of the Project” specch on November 25; (g) a Field Change Control Board
meeting on November 25; (h) an ESF mecting on November 26 (plans for testing were presented to
YMPO senior staff); (i) a presentation to the TPOs on current ESF testing plans on November 5; ()
an Exploratory Studies Test Committee meeting November 19; and (k) a drilling meeting about
neutron hole N55 at the test sitc on November 14.

R. Craig provided overviews of Yucca Mountain geology and hydrology programs as part of the
public open bouse tour on November 16.

R. Craig met with Sandia performance assessment personnel on November 6 to discuss analyses for
waste isolation impacts due to surfacc-based testing.

1. Boernge continued coordination of hydrologic testing activities; reviewed costs-to-date and current
budget estimates for hydrologic testing activities; and coordinated preparation of the
October/November report of USBR activities.

- logi i

A E D

1

MPLISHME

J. Stuckless continued to work on organizing GSP; attended a workshop on Ground Water Travel
Time; and began work on a manuscript for Waste Focus '92.

Revised study plans 83.1.4.2.1, 83.1.5.12, 83.1.173., 83.1.17.3.4, and 8.3.1.17.4.5 were submitted.

NRC approval was received for study plans 83.1.17.4.6 and 8.3.1.17.4.10.

Impl n

AND A

MPLISHME

Three QMPs were reviewed; four technical procedures were revised; and QA and GET training
continued for all GSP personnel.

The following draft technical procedures were changed as requested and returned to the HIP:

HP-60, R2

HP-114, R1
HP-121, RO
HP-169, R1
HP-194, R1

HP-204, RO

HP-230, RO

Method for Monitoring Water-Level Changes Using Pressure Transducers
Estimating Streamflow Discharge

Installing and Retricving Information from a Sctra Pressure Transducer
Determination of Peak Discharge by the Slope-Arca Method
Approximation of Relative Humidity Using a Silica Gel Tower Within

. Unsaturated Zone Test Holes as an Aid in Determining Pumping Effi-

ciency

Liquid Scintillation Spectrometry Method for Tritium Measurement of
Water Samples

Determination of Water Potential Using the Decagon SC10-A Thermo-
couple Psychrometer .



Final drafts of the following technical procedures were prepared and returned to the HIP for
signatures:

HP-23, R2 Collection and Ficld Analysis of Ground-Water Samples from the

Saturated Zone

HP-40, R2 Estimation of Peak-Streamflow Discharge by the Slope-Conveyance
Method

HP-43, R2 Installation, Operation, and Examination of Two Types of Non-Recording
Rain Gages

HP-44, R2 Installation, Operation, and Examination of Crest-Stage Streamflow Gages

HP-45, R2 Method of Installation, Operation, and Examination of a Recording
Streamflow Gage Using the Bubble-Gage STACOM Manometer System

HP-116, R1 Methods to Install, Operate, and Examinc a Recording-Streamflow Gage
that Uses a Stilling-Well System with a Continuous Graphic Recorder

HP-225, RO Methods Used to Collect and Analyze Ground-Water and Surface-Water
Samples

HP-229, RO Determination of Water Content and Physical Properties for Laboratory
Rock Samples .

The following preliminary drafts have been prepared and returned to the authors for further input:

GCP-14,R2  Extraction and Recovery of H,0 from Mineral-Hosted Inclusion Fluids
GCP-17,R3  Determination of the Isotopic Ratio H/D in H,0

GCP-26, R0 Determination of the d'*0 Value of H,0

GPP-02, R1 Heat-Flow Studies Related to Nuclear Waste Investigations

GPP-05, R2 Heat-Flow Studies Calibration Procedures

GPP-21, R1 Measurement of Thermal Conductivity of Rocks

GPP-22, R1 Determining Porosity and Density of Rock Samples

SP-10, R1 Deep Scismic Reflection Study of the Tectonic Environment

Adtivity 83.1.4.2.1.2 was assisted in the preparation of a Request for Proposal (RFP) for a seismic
reflection line as well as a Criteria Letter for the drilling of the shot holes.

The GSP was assisted with responses to and/or rcﬁ:cdial/‘mvestigativc actions for YM-CAR-91-50,
CAR-91-03, CAR 91-05, CAR-91-10, NCR-90-37, NCR-91-26, NCR-91-31, NCR-91-32, NCR-91-35,
NCR-91-36, and NCR-91-39. .

The GSP was represented on committees to determine how to return to work and to revise
procurement control QA procedures.

TDIFs and Technical Data Review Forms were prepared and submitted to the LRC and the PDA
for two data packages received from L. Anderson, USGS/GD.

Quality Assurance Grading Reports G1236212, RO and G123847, R0 were prepared for SCP Study
Plans 8.3.1.5.1.2, Paleoclimate Study of Lake, Playa, and Marsh Deposits, and 83.1.17.4.7, Subsurface
Geometry and Concealed Extensions of Quaternary Faults, respectively. Revision 1 of QAGR
G1232211 (SCP 83.1.4.2.1, Characterizing the Lateral and Vertical Stratigraphy Within the Site
Arca) was prepared and submitted to the Principal Investigator for signature approval.

Informal Prerequisite Status Notebooks were prepared to assist in tracking the readiness of SCP
Study Plans 8.3.15.1.2, 83.1.17.4.6 (Quaternary Faulting Within the Site Area) and 83.1.174.7 10
begin work. '



The SCM Librarian was assisted in reviewing GD CIRFs of basclined software and software with
only basclined CIRFs that were not required to provide a Software Verification Report. This
investigative action was done in response to CAR YM-91-077.

A matrix between the draft SQAP (ICN to the QAPP) and the QARD, R4 was completed.

P. Nelson, was _ssisted in the disposition response to NCR 91-36 concerning Software QA
documentation by preparing the CIRFs for Nelson's review for NORMAL, REVANSI, POR, and
TCKUT.

A telephone survey (15 people) was completed for Software QA Training to obtain scientist's
opinion on previous software training and ideas on how to improve future training.

The following draft technical procedures were changed as requested and returned:

HP-100, R1 Stream Discharge Measurement Using a Type-AA Price Current Meter
HP-166, R1 Stream Discharge Measurements Using a Pygmy Meter
HP-169, R1 Determination of Peak Discharge by the Slope-Area Method
HP-219, RO Method to Install, Operate, and Examinc a Recording Streamflow Gage
Using the Fluid Data G-11 Manometer System
HP-231T, RO Identification, Monitoring, and Sampling of Perched and Groundwater
- Encountered While Drilling Surface-Based Boreholes
HP-233T, R0  Thermal Pulse Slowmeter Survey

Final drafts of the following technical procedures were prepared and returned to the HIP for
signatures:

HP-117, R1 Installation, Examination, and Maintenance of Scour Chains at Strcamflow
: Gaging Sites

HP-204, RO Liquid Scintillation Spectrometry Method for Tritium Measurement of
Water Samples

HP-213, RO Long-Term Hydrological Data Collection

HP-225, RO Methods Used to Collect, Analyze, Preserve, and Process Surface and
Groundwater Samples

HP-230, R0  Determination of Water Potential Using the Decagon SC10-A Thermo-
couple Psychrometer

Activity 83.1.4.2.1.2 was assisted in the preparation of preliminary input to a Test Planning Package
for seismic reflection profiling. An informal prerequisites review continued for Studies 83.1.5.12
and 83.1.5.1.3 to prepare for work authorization.

The GSP was assisted with responses to and/or remedial/investigative actions for YM-CAR-91-50,
CAR-91-03, CAR 91-05, CAR-91-10, NCR-90-37, NCR-91-26, NCR-91-31, NCR-91-32, NCR-91-35,
NCR-91-36, and NCR-91-39; follow-up on overdue reading assignments and Document Transmittal
Notices (DTNs); gathering raw data for manuscript record packages as well as completing TDIFs;
and representation on committees to determine how to return to work and to revise procurement
control and control of purchased materials, equipment and services.

1. Sass, USGS/GD, was assisted with the preparation of four technical procedures required per his
Management Agreement with the YMP-USGS. The draft procedures are awaiting his concurrence
review prior to being submitted for technical review. The four procedures are:



GPP-20, R2  Mecasurement of Subsurface Temperature

GPP-21, R1 Measurement of Thermal Conductivity of Rocks
GPP-22, R1 Determining Porosity and Deasity of Rock Samples
GPP-23, RO Determination of Heat Flow From the Earth's Crust

Four TDIFs have been completed for two SCP Activities. Two TDIFs were submitted to the LRC
for SCP Activity 8.3.1.5.2.1.5 and one for Activity 8.3.1.4.2.1.5 to complete Manuscript Record
Packages. Tae forth TDIF was submitted to the PDA as preliminary data.

A Memorandum to the File was prepared for K. Futa's (USGS/GSP) out-of-tolerance Class S 5-
milligram weight that was calibrated by the Colorado Dept. of Agriculture. It was determined that
no data were affected by the defective weight.

A Quality Assurance Grading Report (G1232722) was initiated for John Sass' SCP Study Plan
83.1.152.2.

Activity Planning Packages (APP) were prepared to be used as an informal method of tracking the
status of the prerequisites required for an activity prior to beginning work. The APPs may also be
used to implement the requirements of AP-532Q, Test Planning and Implementation Requirements.

Review comments on draft QMPs-5.05, R3 and 3.15, RO were provided.

P. Nelson, USGS, was assisted in the disposition response to NCR 91-36 concerning Software QA
documentation by reviewing and submitting the CIRFs for NORMAL, REVANSI, POR, and
TCKUT to the SCM System. This completes the required actions for NCR-91-36.

The Software Committee met several times to answer the review comments for QMP-3.03, R3 and
the final draft was submitted to L. Hayes. The final issues concerning QMP-3.03 were discussed at
the Management Agreement meeting on 11/12/91 and changes were made to the draft.

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

The QA Advisor for the YMP-USGS Technical Project Officer (TPO) evaluated configuration
management change requests and change directives received from YMPO. Appropriate Affected
Document Notices (ADNs) were completed for approval by the Associate Chief, YMP-USGS
Branch.

P
D. Gillies attended the YMP *Saturated-zone Groundwater Travel Time Workshop® in Tucson,
Arizona, November 13 and 14. -

D. Gillies (a) prepared detailed variance-analysis reports for hydrology program P&S accounts using
PACS schedule-status data through August; (b) participated in a meeting near Fresno, California,
November 4 and § with DOE, LBL, and USGS staff to further develop plans for OCRWM
International Program project entitled “Field Tracer Test Development,” which is being conducted in
cooperation with Atomic Energy Canada, Ltd; and (c) met on November 18 and 19 with hydrology
program staff at the HRF and USGS Las Vegas Subdistrict Office to review FY92-93 PACS
schedules and discuss strategy for monthly reporting.



D. Gillies participated in YMPO-RSED FY91 review and strategy meeting on November 22,
Information on major FY91 schedule and cost variances was provided to DOE WBS managers in
preparation for the meeting. Emphasis in the meeting was on how to improve implementation of
PACS in order to facilitate its use as a management tool.

D. Gillies and B. Lewis completed compilation of FY92 and FY93 PACS schedules and workscope
for over SO hydrology summary accounts.

B. Lewis revised and updated PACS input for schedules, workscopes, and correlating budgets for all
UZ projects and traveled to LBL and HRF to discuss these PACS inputs with program personnel to
ensure that DOE/YMPO and USGS programmatic milestones are achievable.

B. Lewis prepared for and attended a mecting with DOE/YMPO, plus participants, to update DOE
management on USGS programs for ESF- and Surface-Based hydrologic testing, and how these
programs relate to each other. This caused approximately one week delay in finalizing PACS input
for the UZ hydrology section.

] i rol
ACTIVITIES AND ACCOMPLISHMENTS
HIP is currently processing 39 Hydrologic Procedures and six Scientific Notebook Plans.

J. Woolverton worked with A. Lykins from the YMP-QA Officc and R. Hawinkson from the
National Water Quality Laboratory to revise and approve the management agrecment between the
YMPB-USGS and the NWQL-USGS.

J. Woolverton assisted I. Yang and J. Ferarese in resolving technical changes including review
comment documentation for HP-204, RO entitled, "Liquid scintillation spectrometry method for-
tritium measurement of water samples”.

J. Woolverton assisted W, Causscaux in performing an informal review of QMP 4.02 (proposed
changes by the YMP QA office for the development of management agreements).

W. Causseaux, J. Woolverton, and M. Pabst met on October 9, 1991 to discuss HIP's internal
procedures for processing Technical Procedures.

J. Woolverton assnstcd P. McKinley and W. Steinkampf in the comment resolution process of
technical review documentation for HP-23, R2, entitled, "Collection and Ficld Analysis of Ground-
Water Samples from the Saturated Zone".

D. Appel, J. Woolverton, and M. Pabst met on October 11, 1991 to discuss processing HP-225, RO,
entitled, "Methods used to collect, analyze, preserve, and process surface and groundwater samples”,-
as a technical procedure meeting all typical QMP 5.01 Quality Assurance requirements. The
deviation from normal technical procedure processing stemmed from the QA grading report No.
G12548A (Water Resources/Eavironmental Monitoring) which exempted QA criteria typically
incorporated in YMP-USGS technical procedures.

J. Woolverton assisted D. Halm (Center Region National Research Program) in the final resolution

of Audit-USGS 91-07 observation No. 1, which required NIST traceability for steel measuring scales
to be used by the CSU Soils Laboratory for calibration purposes.
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J. Woolverton travelled to the NTS on October 23, 24, and 25, 1991, to observe coring techniques
using the ODEX system. The REECo Dirilling Crew was in the process of removing (or attempting
to remove) the casing from neutron bole N-55.

J. Woolverton prepared a memo on behalf of A. Flint explaining to the YMP-QA Manager that
resolution of YMPO-SDR-018 would require more borehole information and ncutron moisture
meter data than previously anticipated.

W. Causseaux visited the LBL office at Berkeley on October 29, to participate in a HIP review of
LBL technical activities and consult with G. Bodvarsson and L. Tsao about the status of QA
activities. :

W. Causseaux visited the HRF office at the NTS to consult with B. Davies and A. Flint about the
status of QA activities, to assist Davies with on work deficiency actions, and to assist L. Flint with
processing of a technical procedure.

J. LaMonaca attended a two-day Instructor Training course instructed by P. Chadwick, SAIC-
T&MSS on November 13 and 14, at SAIC-Golden.

Six published report packages were submitted to the LRC by J. LaMonaca.
D A PLISHME

WAN connections to the Parfet Building (TPO and QA office) were tested to determine why
connection was slow. The reason is that the Novell Scrver acknowledged every packet sent to it.

Met with B. Wakelee, USGS. Headquarters, for three days, to review hydrology program computer
operations. ‘

Attended Data General Unix Course.
The installation of LAN connections in the HRF were supervised.

Met with the DOE Information Technology Resources (TTR) group for preparation of the Long
Range Plan.

An upgrade to the SUN Server was installed which increased the speed by 50%.
The new Novell File Server was sctup for testing.

New software (ARC) was installed on the SUN for testing. All tests show that the software is
working perfectly.

The line from SPARC Station was set up to allow users to plot from ARC.

The Opérating System was installed on all Data Generals.

The Tektronics Color Printer was set up in the users’ room for use with Harvard Graphics.

Assisted USGS Central Lab in sctting up their Data Generals.

9



The LAN tclecommunication equipment was rescarched.
Scientific R { Proiect D Hydrol 0G3192H4

HIP is currently processing 83 YMP-HIP scicntific publications, 48 YMP-GSP scientific publicatioas,
12 YMP-LBL sc’entific publications, and 19 abstracts.

Water-Resources Investigations Report 89-4025, "Geohydrology and rocks penetrated by test well
USW H-6, Yucca Mountain arca, Nye County, Nevada®, by R.W. Craig and R.L. Reed, was
published and distributed.

Open-File Report 91-241, "A system of computer programs (WATMOVE) for transferring data
among data bases in the U.S. Geological Survey's National Water Information System"”, by G. Rogers
and B. Kerans, was published and distributed.

USGS Map GP-1001, "Geophysical logs and core measurements from forty borcholes at Yucca
Mountain, Nevada", by P.H. Nelson, D.C. Muller, U. Schimschal, and J.E. Kibler, was published and
distributed.

Technical Journal, “Isotopic composition of U and SR in ground water and hydrogenic deposits,
Yucca Mountain, Nevada--Evidence against upwelling water®, was published in Science, v. 254.

Open-File Report 91-341, "Bibliography of publicafions related to the Yucca Mountain Site
Characterization Project prepared by U.S. Geological Survey personnel through April 1991°, was
published and distributed. ’

The HIP review of the following reports was completed by T. Brady: *Three-dimensional, steady-
state model of ground-water flow systems in the vicinity of Yucca Mountain, Nevada-California”, by
P.O. Sinton and J.S. Downey; "Preliminary isotopic data on unsaturated-zone flow at Yucca
Mountain, Nevada®, by 1.C. Yang; "Flow and transport through unsaturated rock-—-data from two drill
holes, Yucca Mountain, Nevada®, by 1.C. Yang; *Seismicity and focal mechanisms for the southern
Great Basin of Nevada and California in 1990°, by S.C. Harmsen; "Does the wind blow through
Yucca Mountain®, by E.P. Weeks; and "Development of a three-dimensional site-scale model for the
unsaturated zone at Yucca Mountain, 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. :

The final HIP version of Study Plans 8.3.1.2.2.8, Fluid Flow in Unsaturated Fractured Rock, by EM.
Kwicklis and 83.1.2.32, Saturated Zone Hydrochemistry, by W.C. Steinkampf, were reviewed by T.
Brady and then transmitted to YMPO.

T. Brady participated in comment resolution verification for Study Plan 83.12.2 5, Diffusion Test in
the Exploratory Studies Facility. *

ACTIVITIES AND ACCOMPLISHMENTS
The ARC/INFO GIS package has been moved from the Prime computer to the SUN file server.

‘The GIS is now being used by several people. The big job now is to move the various GIS files
from the Prime to the SUN.
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Several members of the Computer Operations and Data Management Unit attended the Unix and
X-Windows training associated with the Data General workstations and the SUN file server and
workstations. We are attempting to get another time slot at the National Training Center to repeat
this class by April or May, 1992. Several in Data Management also attended a course on Ingress
applications. Ingress will be the data basc language used in the National Water Information System.

WBS 1232 Geology
Principal Investigator - J. Stuckless

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

WBS 12322 Rock Characteristics
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)

logic Framework of Mountain Si

QBJECTIVE
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 83.1.4.2)
Vertical an istributi i i i
Principal Investigator - R. Spengler -

OBIECTIVE '
To determine the vertical and lateral variability and emplacement history of stratigraphic units and

lithostratigraphic subunits within the Yucca Mountain site area. (SCP Study 83.1.4.2.1)

Technical Activiti
3GGUO10A Compilation of existing boreholes, lithologic logs (WT)
This activity was deferred due to Section Chiefs participation in development of PACS
statements and work schedules. Task is 0% completed. There is no current impact on any
milestones.

3GGUO02A Geochemical and isotopic sampling and analysis - phase 1
Existing geochemical data bases are being examined to evaluate need for additional analyses
to characterize trace element and isotope distributions in tuffs sampled in deep corcholes.

As part of this cffort, a preliminary summary paper (abstract) titled "Trace Element

Variability in Altered and Unaltered Tuffs at Yucca Mountain, Nevada”™ authored by R.W.
Spengler, Z.E. Peterman and F.R. Singer has been submitted for consideration for the Third

1



High Level Radioactive Waste Management Conference. This activity is 10% completed.
OQuality Assurance
Planning and Operations

led T
‘Additional substantial time was devoted to development of work plan descriptions and work
schedules (PACS statements) in support of these technical activitics. Approximately 120 hours were
spent on this unscheduled work.

SCP 831,42.12 Surface-based geophysical surveys 0G3221B2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activiti

3GGU221 Complete report on gravity/mag Fortymile Wash
Approximately 50% of the compilation and technical review of gravity and magnetic data
from Fortymile Wash is complete. The work has been delayed due to the lack of a
Memorandum of Agreement (MOA) in place. There is no milestone impact at this time.

3GTQO05J Write seismic contract
This task is 80% completed. The specifications for running the seismic line across Crater
Flat and Yucca Mountain have been developed, the Request for Proposal document
completed, and the requisition submitted to Procurement.

3GGU222 Submit status of regional geophysical for review
This activity has been deferred due to lack of Memorandum of Agreement (MOA) in place.
Task is 0% completed. Delincation of MOA is underway. There is no impact on
milestones due to the length of time still available in this plan.

3GGU250 Collect and reduce gravity and magnetic in Yucca Wash
This activity to collect gravity and magnetic data on several lines perpendicular to Yucca
Wash is awaiting final approval of the Study Plan. All review commeats have been resolved.

Ouality Assurance

3GGU220 QA documentation of software '
This activity to complete QA documentation of data reduction software for gravity and
magnetic studies is approximately 20% complete.

Planping and Operations
3GGU200 Complete comment resolution of study plan a
This task is 100% completed, included under approval of the 83.1.42.1 “Vertical and Lateral
Distribution of Stratigraphic Units within the Site Area” study plan. All review comments
have been resolved. Final comment resolution meeting is scheduied for December 1991.
4 hysi

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activiti
3GGU332 Evaluate logs from G-2



This activity has been deferred due to lack of Memorandum of Agreement (MOA) in place.
Task is 0% completed. There is no impact on milestones at this time.

3GGU392 Compute algorithms to density and resistivity logs
This activity has been deferred due to lack of Memorandum of Agreement (MOA) in place.
Task is 0% completed. There is no current impact.

3GGU364 Write procedure for magnetometer logging

This activity has been deferred due to lack of Memorandum of Agreement (MOA) in place.
Task is 0% completed. There is no current impact.

Quality Assurance
Plagai 1 Operati

! ithi
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 83.1.4.2.2)

Technical Activiti
3GGF160 Revise technical procedure on analysis of volcanic rocks
No progress has been made on this activity due to delays in hiring necessary personnel. The
task is 0% completed. There is no impact at this time.

3GGF131A Ficld check southern and western Yucca Mountain mapping
No progress has been made on this activity due to delays in hiring necessary personnel. The
task is 0% completed, but there is no impact at this time.

3GGF184A Structural analysis of exposed fault zone
This effort to provide detailed structural analysis of exposed fault surfaces on faults such as
the Ghost Dance, Paintbrush Canyon and Yucca Wash faults has begun with reconnaissance
of the Ghost Dance Fault to evaluate appropriate ficld parameters for measurement along
the fauits. The reconnaissance was carried out in carly November. Planning is underway
for further reconnaissance and field examination to be held in early December. This task is

S to 10% complete.

3GGFIS2A SEM, XRF, XRD analysis of samples TPT, THT, T
_ This activity to support geologic mapping with analytical efforts has begun with submission
of a preliminary summary paper (abstract) entitled *Trace Element Variability in Altered
and Unaltered Tuffs at Yucca Mountain, Nevada® to the 3rd High Level Radioactive Waste
Management Conference. Authors of the paper are R.W. Spengler, Z.E. Peterman, and
FR. Singer. This activity is 10% complete.



3GGF124 Reconnaissance of study area
This activity to produce 1:12,000 maps of a geologically complex area of Yucca Mountain
with no previous 1:12,000 mapping has been deferred due to delay in entry on duty
necessary personnel. The task is 0% complete. .

Quality Assurance

SCP 83.142.22 Surface-fracture network studics 0G3221H2
ACTIVITIES AND ACCOMPLISHMENTS
3GGF160A Revise TPs, grid design, RC gage development
A Data Notebook TP originated from the USBR QA program as a result of the

surveillance.

A mecting has been arranged for mid-December with E. Ervin to discuss possible changes
to GP-12. The GP-12 problem areas have been delineated by the USBR.

3GGF159A Design fracture data base; software QA
*CLUSTRAN" (S. Gillett) has been ordered as the data analysis package for data on the
sphere. )

Training is complete in "FRACMAN" and "MAFIC', two DOE sponsored fracture network
modeling packages written by Golder and Associates.

Attributes for the fracture data base are identified.
DBasc IV was installed on the project PC and will be used initially for the data base.
Self-training in dBase IV has begun.

3GGF152A Fracture data login
Morgan'’s data login (OFR 89-92) is 60% complete. Copies of ficld notebooks are available..

The pavement data login is 50% complete. Original field notebooks or copies have not
been located to date.

Login of Level 1 oricntation data from uncleared outcrops is 100% complete.

Previous uncleared outcrop data (OFR 87-409) login is complete. Copies of ficld notebooks
are available.

ASCII flat files are being created for each station or pavement.

3GGF100 Map and analyze fractures in Tiva canyon member
A working map (1:2000") showing the geographic distribution of existing fracturc data is
complete. 4

AVTD analyses along Dead Yucca Ridge are 80% complete using Morgan's data. Lateral
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variation in the azimuth signature occurs for both cooling and non-cooling joints
(distinguished based on roughness). Fracture intensity (#/Area) also varies laterally.

Preliminary stereoplots are 60% complete for the existing data. Final plots require the
cluster analysis (CLUSTRAN) before final contour intervals and final counting areas for
cach station can be set.

Quality Assurance

3GGF130 Surveillance QA
USBR-$-91-05 was conducted on October 28 and 29. The report was completed as a
milestone document on November 12 and has been submitted to the LRC to close this
subtask.

3GGF159A Design fracture data base; software QA
Software QA has started on "DIPS" v 2.2, E. Hoek's (U of Toronto) stereographic diagram
plotting program. Machine contouring has been verified by hand contouring a data set.

Software will eventually be certified under USBR QMP 3.03b, RO.
3GGF152A Fracture data login

The informal meeting with C. Barton has occurred. He does not have the data. He
suggested that it may still be with the successor to F&S.

Plagpi i Operati
Wmmmmmumﬁm-ﬂﬁm
A PLISHM

Technical Activit
Ouality Assyrance
3GGFO3AF Surveillance QA

This surveillance activity, requested by the USBR, was initiated. The surveillance team
consists of J. Wright, M. Fahy, B. Scavuzzo, and D. Route. Work performed thus far
included location and selective review of borehole television and televiewer data located at
the LRC.

Plagni {Q .
4 Jlogi ino of ol I baft and drifts 0G3Z2LI2

ACTIVITIES AND ACCOMPLISHMENTS

Teshnical Activiti

M

Plagni {Q .
3GGF044B Modify study plan
This work has not begun, and is waiting on determination of the ESF configuration.
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SCP 8314225 Scismi hy/vertical seismic profiling OB3221A2
ACTIVITIES AND ACCOMPLISHMENTS

1
3GGFU035M Report: progress VSP
The payer "Resolution of Tomographic Imaging Technique,” by J. Peterson, Jr. was
reviewed and returned to the author for final revision.

3GGF030B Validate interpretational codes ANIS0 and BEAMS87
The code VELIN3D was revised and updated to include proper damping when using P- and
S- wave velodities.

Quality Assurance

Planning and Qperations

WBS 12323 Erosion

OBJECTIVE

To identify the site-specific geomorphic parameters and data that are needed to satisfy the design and
performance issues and ensure that the 200-meter disqualifying condition is not exceeded. (SCP Section
83.1.6)

WES 123231 Present Location and Rates of Surface Eros

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 83.6.1)

SCP 83.1.6.1.11 Devel ¢ i of Yucea Mountain 0G3231A2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activiti

3GERO0O1A Scoping study-photogrammetric analysis
A scoping study to measure volume of sediment eroded off Yucca Mountain hillslope during
a single large storm was initiated by J. Coe during November. Digital elevation terrain
models of Jake's point were made from 1983 and 1991 large scale air photographs. A major
storm occurred during 1984 that crated large hillslope hills on Jake's Point. Preliminary .
results suggest that about 2000 cu meters of sediment were eroded off Jake's Point by debris
flow. These preliminary results will be presented at the AGU meeting in San Francisco
during December 1991.

Quality Assyrance
Planni { Operati

16



WBES 12325 Postclosure Tectonics

To supply data on the probability and effects of tectonic initiating events that may alter existing conditions at
Yucca Mountain and adversely affect repository performance. (SCP Section 83.1.8)

s Information Required by the Analysis and Investigations of the Testoni
LProgram

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 83.1.8.5)

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 83.1.85.2)

w . o of regional ambi w and local b
flow anomalies 0G325582

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activiti

3GAT007 Reconfigure lab/ficld facilities
Fluids were changed in the temperature calibration baths and the truck-mounted
temperature logging system has been reconfigured.

3GATO008 Revise technical procedure GPP-20
The technical procedure for the measurement of subsurface temperatures (GPP-20) was
revised and will be submitted for USGS review in December.

3GATO014 Draft thermal conductivity technical procedure
The technical procedure for the measurement of thermal conductivity of rocks (GPP-21)
was revised and will be submitted for USGS review in December.

The technical procedure for determining porosity and density of rock samples (GPP-22) was revised
and will be submitted for USGS review in December.

A new technical procedure was written, GPP-23, entitled "Determination of the heat-flow from the
carth's crust,” and will be submitted for USGS review in December. : '

Quality Assurance

Planning and Qperati
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WES 12326 Surface Ct -

To collect information on surface characteristics to determine location and design of repository surface
facilities. (SCP Section 8.3.1.14)

BS 123262 il an* Rock Properis of Potenal Locations of Suface i

To characterize the soil and rock at and near the surface to provide design issues with the necessary
geotechnical information to help locate the surface facilities, conduct foundation design analyses, evaluate
soil-structure interactions, and evaluate potentially unstable slopes; and provide design issues with hydraulic-
related soil information for evaluating crosion potential and infiltration-runoff characteristics. (SCP
Investigation 83.1.14.2) '

Principal Investigator - M. McKeown

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

SCP 8311422 Laboratory test and material property measurements
ES AND MPLISHME
Tochnical Activi
Quality Assurance

3GSR002 Prepare QA gradirig report and submit for review ,
M. McKeown completed preparation of the QAGR on November 15 and submitted it for
approval.

3GSRO03M QA grading report approval
Approval was received November 26.

3GSRO05 Field exploration-mapping, drilling, excavation A :
M. McKeown and S. Beason completed the criteria letter for drilling and test pitting for the
ramps and surface facilities. The letter was approved by the USGS and sent on to YMPO.

Plaoni {0 .
3GSRO0IM Study plan approval NRC _
_ DOE/YMPO has sent the study plan on to the NRC for approval.

Work Perf i} in Direct S { the Scheduled Tas)
M. McKeown and S. Beason continued work on the siting study for four additional North Ramp
Portal alignments for the ESF. Conclusions and recommendations were faxed to B. Kennedy at
RSN in Las Vegas on November 13. Work on the report for this work continued through the end of
the month. (120 hours)

18



WBS 12328 Preclosure Tectonics

To develop an understanding of and to characterize the tectonic events and processes that could impact
proposed repository structures, systems, or componcats 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 retricval option. (SCP Section 8.3.1.17)

WES 123284 Preclosure Tectoniss Data Collection and Analysi

QBIECTIVE
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
83.1.17.4)

4
Principal Investigator - K. Shedlock

" OBJECTIVE
To compile information on reported and instrumentally recorded carthquakes 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)

14, i ismici H
ACTIVITIES AND ACCOMPLISHMENTS

it

3GSM157A Continue test lab/field equipment ’
A successful test of a satellite telemetry link between Dallas, Texas and Golden, Colorado
was performed.

3GSM150A Install SGBSN nodes (2); 3GSM156A Continue SGBSN site preparation; 3GSM113A
Install USNSN node - Gold Mountain; and 3GSM120A Sclect SGBSN sites
These activities have been delayed because a signed MOA is not in place and funds for
ficldwork are not available.

Quality Assurance
Planning and Operations
3GSM114A Complete transition - sign MOA
A transition plan was completed and signed on October 27. A memorandum of agreement

was written in November based on this transition plan, but has not been signed because
USGS/YMP is awaiting DOE approval of the transition plan.

19



4 . . . of
Principal Investigator - F. Swan

To identify appropriate trench locations to investigate the possible occurrence of late Quaternary surface
faulting in the vicinity of planned critical surface facilitics; and using surface and trench mapping, locate sites
without evidence of significant late Quaternary faulting. (SCP Study 83.1.17.4.2)

SCP 8311742, Identif . b locations in Midway Valley 0G32841B
ACTIVITIES AND ACCOMPLISHMENTS

Technical Adtivifi

3GFP001 Excavate and log soil pits
Twenty soil pits were flagged and the locations were shown to people from DRI and EG&G
who will complete the environmental surveys in December or January.

3GFP002 Surficial mapping in Midway Valley
Surficial geology mapping in the arca of the Reference Conceptual Site on the east side of
Exile Hill began in November. The work was started carly because of anticipated surface
disturbances to the site by construction vehicles in FY92.

OQuality Assurance

Planning and Ogerati

4 ing in Midway V.
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitics .

3GFP012 Complete trench log on trench ABR-B
The field logging of trench ABR-B on the Bow Ridge fault was completed and the trench
was backfilled in October. Office work on the trench log continued in November.

3GFP00S Write criteria letter and assemble job package for trenches
The long trench through the proposed ESF was sited and flagged and the location was
shown to the environmental survey people from DRI and EG&G.

3GFP007 Excavate and log trench through proposed ESF; 3GFP009 Clean and log trench 17; and

3GFP010 Excavate and log trench A-3 on Paintbrush fault
F. Swan, J. Wesling, and J. Whitney met in Midway Valley for a field trip to decide trench
locations for FY92. It was decided to clean and log the eastern end of treach 17 at the
south end of Midway Valley, and to put a ncw trench on the northern end of Alice Ridge
on the Paintbrush fault at the western edge of Midway Valley. The group also searched for
siirface evidence of the possible Midway Valley fault, the location of which has been
suggested by recent USGS gravity profiles across Midway Valley. No evidence of surface
faulting was found.

Quality Assurance



in
F. Swan gave a presentation on Midway Valloy studies to the Edison Power Research Institute
working group on probablistic seismic hazards for Yucca Mountain.

4 m Iting withi ntai
Principal Investigator - J. Whitney

QOBJECTIVE ) .

To ideatify Quatcrnary faults within 100 km of Yucca Mountain and to characterize those faults capable of
future carthquakes with magnitude such that associated ground shaking could impact design or affect
performance of the waste facility. (SCP Study 83.1.17.4.3)

A E PLISHME
Technical Activities

3GTQO08B Review and synthesize existing work
Work began on collecting and compiling existing work. Met with former activity lead to
discuss and go over status of previous and current work. Started development of

Quaternary fault and reference data base.
Quality Assurance

Planni 0 .
3GTQO06B Complete study plan 83.1.17.43
Review and comment on draft study plan, Rev 0, dated June 26, 1991, was begun. On
September 26, comments and suggested revisions were given to R. Keefer.

3GTQO01B Draft technical procedure - aerial photo
Initial draft procedures were completed on November 12 and submitted to the USBR QA

office for review and comments.

44 . TR R .-
Principal Investigator - J. Whitney

OBJECTIVE
To evaluate the potential for ground motion resulting from future movement on Quaternary left-lateral
strike-slip fauits located east and south of the site arca. (SCP Study 83.1.17.4.4)

44 Vall
ACTIVITIES AND ACCOMPLISHMENTS
I l :l' . es
Quality Assurance
Planning and Operations
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Work Performed but ot in Diredt Support of the Scheduled Tasks ~
A memorandum of agreement with the Office of Eacriy and Marine was written for the half-time
participation of D. O'Leary. The MOA is expected to be signed in early December.

Principal Investigator - J. Whitney

OBIECTIVE

To provide information pertaining to the distribution, displacement rate, and age of detachment faults
proximal to Yucca Mountain; and determine whether they represeat a significant earthquake source or
conceal a significant earthquake source at depth. (SCP Study 83.1.17.4.5)

3GTDO001B Complete comment response - study plan
Responses to DOE comments on Study Plan 83.1.17.4.5 were completed in November. The
revised study plan and responses to comments were returned to DOE for study plan
approval before the end of the month.

4 ) ing within the Site Ar
Principal Investigator - J. Whitney

QOBJECTIVE

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 83.1.17.4.6)

Teshnical A .

3GPFU7A Hire project staff
Arrangements have been made for two scieatists to transfer from the Geologic Division to
YMP to work on this activity (one full-time and one part-time). A job description has been
written to be advertised in December for a Quaternary geologist with expertise in
neotectonics to join the project in early 1992. Also, the project has begun work on a
cooperative agreement with the Nevada Bureau of Mines and Geology to obtain the services
of 1-2 geologists to study the Solitario Canyon fault in FY92.

Ouality Assurance



Planni | Operati

Principal Investigator - J. Whitney

To synthesize data reievant to tectonics; and to develop a mode! 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 83.1.174.12)

741 1 ic pr i ili i

DA MPLISHM

nical iviti
li ran
lannin rati

3GTE001K Draft study plan and USGS review
Work was initiated on the study plan for SCP 83.1.17.4.12. About one third of a first draft
is complete.

i

- 3GTEO6JA Order thematic map-1:100,00
Ordering of enhanced thematic mapper images at 1:100,000 scale has been delayed until the
final budget for this activity is determined.

WBS 1233 Hydrology
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 12331 Geohvdrology

To provide information about geobydrologic characteristics, processes, and conditions, both favorable and
potentially adverse, to support resolution of the performance and design issues through the development of a
credible geohydrologic model of Yucca Mountain and vicinity. (SCP Section 83.1.2)

WES 123311 Dserigtion of the Regional Hydrologic §

OBIECTIVE
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 8.3.12.1)

3



Principal Investigator - A. Flint

To characterize the arca 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 For'ymile Wash drainage basin. (SCP Study 83.1.2.1.1)

P ME

Technical Activiti

3GMMO080 Analysis of Yucca Mountain precipitation data-FY91
A preliminary geostatistical analysis of two storms (one winter and one summer) was
completed using data from the rain wedge network. A more complete analysis will include
tipping-bucket data as well as the remaining storms in FY91. '

3GMM10A Analysis of station data-FY91
Data from the § existing weather stations have been downloaded to computer files and
checked for completeness. .

3GMM33A Design tipping-bucket network expansion
A geostatistical analysis of two FY91 storms revealed locations where additional gauges
should be installed to reduce spatial variances. Work remains to pin-point locations of 20
additional gauges.

3GMMO034 Analysis of regional data-FY91
Preliminary work began to corrclate weather chart data with regional precipitation patterns,
lightning strike data, and satellite data for precipitation events at Yucca Mountain in FY9L.
A regional geostatistical analysis of each storm event still needs to be accomplished.

3GMMO060 Design optical lightning detection network
Work was done to determine how to modify the optical lightning detectors to operate in an
automated mode at remote sites. The basic instrument was not designed for this purpose.
The manufacturer is also developing modifications to permit automated and remote
operations of the optical detector. -

3GMMO2A Monitor stations and tipping-bucket gauges FY92
Weather station and tipping-bucket gauge networks were checked for proper operations.
Propane tanks were deployed to heat the snow gauges for the winter season. Data were
collected and stored on magnetic media.

3GMMOSA Acquire regional meteorological data-FY92
" Precipitation and evaporation pan data were collected from regional sources as available.

3GMMO070 Collect GOES data-FY92
Satellite images were collected and archived for October and November. Images are
available at three-hour intervals unless technical difficultics are encountered with data
transmission or computer problems.
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3GMMO7A Monitor collection gauge network-FY92
The network of 97 collection gauges was monitored for a small storm on October 26. Data
were collected from each gauge. Upper Fortymile Wash received the most (.25 inch) while
much of Yucca Mountain received little more than a trace to a few hundredths of an inch.

3GMM100 Monitor daily weather patterns-FY92
Daily weather charts, in conjunction with satellite data, were analyzed to determine the
weatner type affecting the Yucca Mountain region. The current study is being conducted to
determine the frequency of storm types which result in precipitation events at Yucca
Mountain.

3GMM23A Collect NTS lightning data-FY92
Lightning strike data was collected during October and November. No lightning events
directly affected Yucca Mountain.

Quality Assurance
3GMMO066 Graded QA and other QA requirements
All QA requirements were accomplished.

P i rati

W rform u in Dir h heduled T
Public Tours account for 16 hours.

Collecting preciﬁitation samples for gecochemical analysis comprised 2 hours.

mflow
Principal Investigator - D. Beck

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 83.1.2.1.2)

SCP 831212 Surface: f monitoring 0G3311F?
ACTIVITIES AND ACCOMPLISHMENTS

Technical Adtivitics
3GRS002A Collect FY92 runoff and streamflow data
Flow was noted on October 2, 1991, at Cane Springs Wash Tributary NR Canc Springs. It
_ was assumed to have occurred on September 7, but the possibility that it could have been
Scptember 28 is noted here. An estimate of 17.9 CFS was calculated to have passed
through the culverts.

3GRS022A Reduce FY83-85 data and prepare report

The U.S. National Weather Service Nuclear Support Office has furnished their quality
assurance review of precipitation data. The report is with PI and waiting on coordinates
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and site ID changes by EG&G for maps.

The report will be submitted to Carson City in carly December for retyping and comment
resolution. Surface-water records under final review by PL.

3GRS030A Install test prototype telemetry equipment
Installe alert system on Amargosa River at Tecopa, California. Equipment in place, test
procedures to be done in coming months.

3GRSO016A Install 2 Amargosa River gages
Completed installation on Amargosa River at Tecopa, 10/16/91. One gage remains to be
installed on this activity.

OQuality Assurance

3GRS027A Revise technical procedures for streamflow data collection
Technical procedures HP45, 116 are complete and are being distributed for reading. HP-40,
43, 44, 169 arc signed by PI and are at HIP for final signature approval. HP-117 is still in
QA review. HP-100, R1 and -219, RO are with author for technical review response.

Technical procedures HP-40, 43-44, 114, 117, along with HP-100, 166, 169, 219 are still with
HIP QA.

in
3GRS010A Procure equipment for new gages
All cquipment is in; the activity is complete as of 11/30/91.

A ES AND A MPLISHME

3GRS002B Field reconnaissance of severe runoff features
D. Beck, D. Grasso, and P. Glancy conducted a one-day reconnaissance of Amargosa River
from Death Valley Junction to its outlet downstream of ancient Lake Tecopa (ic., ncar the
Dumont Dunes area at the southern end of Death Valley). The purpose of the trip was to
examine sites for possible evidence of debris flow due to flooding. The reconnaissance
included an examination of past/present fluvial features (c.g., river terraces) and associated
stratigraphic deposits and soils; drainage features associated with the outlet of Lake Tecopa;
and development (processes) of the modern floodplain of the Amargosa River at various
points along the upper and lower reaches of the river.

P. Glancy, J. Johnson, J. Czarnecki, and C. Savard reconnoitered the Fortymile Wash
alluvial fan downstream from U.S. Highway 95 on November 20. The purpose of the
reconnaissance activity was to seck evidence of recent and historic flow events along the
Wash toward the Amargosa River valley. Several distributary channels of Fortymile Wash
were observed. Information was obtained from local residents regarding historic flow event
and flooding in the area. The potential for flow along the river is importaat to
understanding the possibility of radionuclide transport downstream from Yucca Mountain.

P. Glancy, D. Grasso, and C. Savard reconnoitered the lower Las Vegas Wash on November

21 for evidence of historic flooding. The purpose of the trip was to introduce Grasso and
Savard to the gecomorphology of the wash and the historic implications of increased flow.
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D. Grasso reconnoitered the middle reaches of Duck Creek, a major tributary of Las Vegas
Wash, on November 29. The purpose of the reconnaissance was to determine whether the
Duck Creek stratigraphy shows a similar flow history to that observed within the Las Vegas
Wash system. More work is needed to confirm or dispute this hypothesis.

Quality Assurance
) ; .

The PACS accounts for FY92 and FY93 were planned and revised. (24 hours)

jon -W W
Principal Investigator - J. Czarnecki

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)

0G331182
MPLISHM

Technical Activitics

3GRGO055 Collect cuttings from oil-test wells in Amargosa Desert
Cuttings were collected during the construction of two oil-test wells in the Amargosa Desert
in October, 1991. The first drillhole was completed to a total depth of 5020". Cuttings
from the drilling fluid were collected by USGS personnel and/or contractors every 10,
washed, and bagged. Unwashed samples were collected every 50 for conodont fossil
analyses. Paleozoic-rock cuttings (dolomite) were first encountered at 1,960' and continued
to the total depth of the drillhole. Preliminary conodont analyses that no conodonts were
recovered from 2,960'-3,060' below land surface. Conodonts were recovered at intervals of
4,150'4,210' and 4,210'-4,255; preliminary analyses indicate an age of early Early
Ordovician. Conodont indices indicated that the host rock reached a temperature of at least
300 °C. A second hole was constructed to a depth of 1,466’ and was abandoned as a result
of lost-circulation problems. Three “caverns” were indicated by lost circulation during
drilling and geophysical surveys to occur at depth intervals of 1,320"-1,329, 1,413-1,427, and
1,429-1,433. These caverns may be of some utility to coworkers in obtaining travertine core
for determining climatic conditions for the last 60,000 yrs.

S. Keller served as a liaison between Felderhoff Brothers Production Co. and the USGS
(HIP and Petroleum Branch) for the Felderhoff drilling in the Amargosa Desert. This

_ included arranging for sample collection by Canyon Logging (mud loggers), for additional
borehole geophysical logging by Halliburton, and for Felderhoff to provide to the USGS the
borehole geophysical logs (paper and digital), mud logs, and well construction reports for
Felderhoff Federal wells 25-1 and 5-1. He also assisted J. Grow (Petroleum Branch) in
securing and storing cuttings samples from wells 25-1 and 5-1.



3GRGO52 Process existing log data Amargosa Desert
S. Keller continued to assemble and process existing log data from mining-company
drillholes constructed in the Amargosa Desert. Activities included compiling data in a
uniform format and plotting log data and descriptions using LOGGER software.

J. Czarnecki met with S. Keller to review the work related to the compilation of geophysical
and littlogic logs from boreholes in the Amargosa Desert. Czarnecki supplied Keller with
a copy of a report on a deep water well and observation well drilled to supply water for
American Borate Corporation in Stateline, Nevada.

3GRGO003 Measure water-levels in wells in the Amargosa Desert
Personnel were diverted to other unscheduled tasks preventing them from going to well
sites. A meeting is scheduled to determine if quarterly water-level monitoring can be
achieved in conjunction with the environmental water-level monitoring program.

li ran

Planning and Operations

3GRG007 Prototype equipment testing for small diameter wells
Plans were discussed by J. Czarnecki with personne! from USGS Las Vegas Subdistrict
Office regarding the upcoming planned testing of a jack-pump in 2" diameter wells in the
Amargosa Desert. Testing is on hold until appropriate permits are in place from the BLM.

3GRGO03A Access permits for Amargosa wells
Permit application forms were received from the BLM for access to well sites throughout
the Amargosa Desert, but specifically at deep observation wells constructed in mining-
company exploration holes. Forms are in the process of being completed for access to these
sites and testing the wells located there.

3GRG056 Coordinate temporary plugging of oil-test holes
Two oil-test holes in the Amargosa Desert were plugged per the request of USGS personnel
by the driller of the holes with drillable cement plugs. No charge was incurred by the
project for this service. Custody of the oil-test holes will revert to the BLM, which has
agreed to transfer custody to the USGS. '

An estimated 260 hours were spent on the following tasks: ,
J. Czarnecki prepared a requisition request for mud-logging services by Canyon Well Site
Specialists for collection and description of cuttings from oil-test wells in the Amargosa
Desert.

M. Ciesnik coordinated the comment resolution process of the technical review of QMP-
3.03, R3 by HIP reviewers. ' :

J. Czarnecki participated in water-permit hearings regarding DOE-requested withdrawals
from well J-13 before the Nevada State Engineer in Las Vegas on October 2 and 3, 1991.
Czarnecki testified as an expert witness regarding the regional ground-water flow system and
the potential impacts of ground-water withdrawals from wells J-13 and J-12 near Yucca
Mountain.

M. Ciesnik performed a technical review of a concurrent draft of QMP-3.03, R3 (Software
Quality Assurance). o

28



J. Czarnecki submitted a request for foreign travel to attend the AGU Spring 1992 meeting
in Montreal, Canada.

M. Ciesnik represented USGS-HIP at a monthly meeting of the software Configuration
Control Committee (CCC).

M. Ciesnik participated in training on the GEOREEF system at the USGS Library in Bldg.
20, DFC.

J. Czarnecki performed an informal technical and editorial review of HP-200, RO and
discussed the review with author M. Ciesnik.

M. Ciesnik addressed technical review comments of HP-200, RO ("Collection of Ground-
Water Samples from Wells"). He drafted an additional figure using DrawPerfect software,
and discussed ways to improve other illustrations with SAIC staff. The revised and
corrected version of HP-200 was transmitted to J. Woolverton for further processing.

M. Ciesnik completed the reading assignment of QMP-8.03, R4. He also checked and
updated YMP APs and QMPs against the most recent listings.

J. Czarnecki answered questions from the general public regarding the ground-water flow
system in the vicinity of Yucca Mountain at public update meetings in Las Vegas, Beatty,
and Reno, Nevada.

SCP 8312.1.33 Fortvmile Wash recharge studv 0G3311C2
A MPLISHM

Technical Activities

3GRG004B Develop infiltration test procedure
A CR-21X program to monitor water levels using a ten-turn potentiometer was received
from P. McKinley. Water levels will need to be monitored in the infiltration rings.

3GRGO0SB Complete procurement of infiltration test equipment
Steel rings were received from Denver for infiltration tests.

3GRGO011B Develop Fort;mile Wash hydrogeologic cross-section
The reports containing hydrogeologic data in the Fortymile Wash area were reviewed.
Location, land surface elevation, well depth, water level, and geologic data were located for
UE-29a#1, UE-29a#2, UE-29 UZN#91, UE-25 UZN#92, UE-25 WT#15, UE-25 WT#13,
J-13, and J-12. Elevation data for the land surface, water level and geologic units were
input into a computer spreadsheet. A request was made for water quality data and header
information for U-29 SH#1 in Fortymile Canyon to be eatered into USGS computer data
bases. A reference list of the data sources was setup for future use.

3GRGO003B Complete report on channel loss
Analysis of channel geometry data collected on Fortymile Wash, Topopah Wash, and the
Amargosa River continued. Analysis of the effects of using different lag times on
correlation integral results for the Merced River streamflow time series began.

3GRG106A Analyze imagery of Fortymile ‘Wash :
The possibility of overlaying different sets of Fortymile Wash imagery taken at different
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times to compare channel changes and the possibility of using air photos to map the active
channel area in Fortymile Wash were discussed with D. Grasso, USGS-Nevada District.
Grasso thought these objectives were possible and future work together was possible.

3GRG028 Collect FY92 moisture data
Rain wedges at UE-25 UZN#8S, UE-25 UZN#92, and UE-29 UZN#91 were read several
times. TJE-25 UZN#85, UE-25 UZN#92, and UE-29 UZN#91 were neutron logged
several times. 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
3GRGO01B Complete criteria letter for ponding sites
Several candidate sites in Fortymile Wash were reconnoitered for ease in accessibility.

The 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
test at the ponding sites will not be run until ncutron logging holes are completed.
Additional time is required to complete the draft criteria letters. No impact on major
deliverables is expected.

3GRGO006B Complete criteria letter for FM and FMN holes
A draft criteria letter for UZ infiltration neutron holes was obtained for usc as a model for
FMN holes.

3GRGO10B Continue to site FMN and FM holes
The locations of FM-1, FM-2, and FM-3 were revised. This information was passed on to
R. Craig for input to the drilling program.

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 ficld will be consulted to determine if the costs and effort
10 obtain air-k data will be useful for Fortymile Wash objectives. Any delay will not impact
major deliverables.

W, in Di ! :

C. Savard spent approximately 100 hours on the following activities: represented the USGS
Saturated Zone studies during public open house tours and othertours; completed GET training 1.5;
shuttled regional groundwater flow posters to/from DOE and SAIC offices for use in public
meetings; escorted a Geological Society of America ficld trip on the NTS; provided ficld operations
assistance to the USGS geologic investigations associated with the Felderhoff oil exploration holes in
the Amargosa Desert; talked to D. Sawyer, USGS-GD, about test holes in the Pahute Mesa arca
(Savard worked on these holes for the Weapons Program); and attended the YMP Ground Water
Travel Time symposium in Tucson, Arizona.



SCP8312134 E - fies 0GI3IID2
ACTIVITIES AND ACCOMPLISHMENTS

ivi

3GRG205A Complete Report on vertical multilevel sampler, Franklin Lake Playa
L. Kroitoru (Weston) revised text on a report describing the deployment of a multilevel
sampler at Franklin Lake Playa, Inyo County, California and returned it to J. Czarnecki for
completion and processing. An abstract of the paper entitled "Hydrochemical Stratification
at Franklin Lake Playa, Inyo County, California” was submitted to the 7th International
Water-Rock Interaction conference to be held in Park City, UT in July, 1992. The paper
was accepted for oral presentation at the meeting, although the submitted request was for a
poster presentation.

3GRG209A Obtain permits for piezometer construction
Permit forms have been partially filled out for permission to access sites around Franklin
Lake playa for piezometer construction and coring for application of the chloride profiling
method to determine recharging or discharging conditions based on chloride concentration
variation with depth.

3GRG206A Analyze Franklin Lake hydrochemical data
This activity has been placed on hold until the project chief can be freed to work on it.
Results from this effort will feed G006.

3GRGO30 Select WT/ET sites
Not Started. See 3GRG215A below.

- 3GRG215A Participate in YMP field trips
This activity has been delayed to permit the joint participation of DRI/Reno personnel with
project staff to identify candidate sites for obtaining core for chloride profiling and
piezometer sites. Copies of the report eatitled *Geohydrology and evapotranspiration at
Franklin Lake Playa, Inyo County, California” were given to personael on a DRI sponsored
field trip of dry lakes in Nevada and California, which included Franklin Lake playa.
Although invited, J. Czarnecki reluctantly declined to attend due a schedule conflict.

3GRG201A Perform prototype tests of ET measurement
Not started. Staff are being sought to assist in this activity, particularly someone with
micrometeorological instrumentation experience. Access to sites is also pending permit
filing and approval with the BLM.

Quality Assurance
Plagni { Operati

W

An estimated 50 hours were spent on the following tasks:
J. Czarnecki revised text and illustrations to USGS Water-Supply Paper 2377 entitled
*Geohydrology and evapotranspiration at Franklin Lake playa, Inyo County, California® per
USGS final editorial review.

J. Czarnecki met with K. Larson and B. Hersh (USGS LRC) to categorize data contained in
the records package for USGS OFR 90-356. A
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J. Czarnecki met with S. Tyler (Desert Research Institute, Reno) and C. Barnes (CSIRO,
Australia) to discuss methods for estimating evapotranspiration in arid environments.

2 4 ional i hesi lin
Principal Investigator - J. Czarnecki

To synthesize hydrologic, geologic, hydrochemical, and geophysical data into a model and make a qualitative
analysis of how 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 83.1.2.1.4)

1.4 :onal . . . . i
MPLISHM
Technical Adtivities

3GRMO20A Archive model results on magnetic media '
Two duplicate 9-track magnetic tapes were made in ASCII format of all pertinent computer
files (input, output, source code) related to the simulation of the potential effects of ground-
water withdrawals from wells J-12 and J-13 near Yucca Mountain. Two additional tapes
were made of the same files, but in MAGSAV format, which can be read more casily on
the PRIME computer. The tapes will be submitted to the USGS LRC as part of the data
package for the report dealing with these simulations.

3GRMO027A Procure finite-clement mesh generator
L. Kriger (USGS Procurement) was contacted by J. Czarnecki regarding the status of a
purchase of a software package, GRIDBLDR, from the University of Waterloo, Ontario,
Canada. Kriger is reluctant to sign the purchase order because of legal wording regarding
the software licensing agreement between the USGS and the University of Waterloo. The
software would be sold to the project at a savings of 65 percent of the commercial price.

3GRGO18A Ground-water travel time workshop
A saturated-zone ground-water travel time workshop was organized and held at the
Radisson Suites Hotel in Tucson, AZ and attended by about 50 YMP personnel. NRC and
M&O representatives were also present. J. Czarnecki prepared and presented a paper
entitled "Factors affecting ground-water flow direction and magnitude at Yucca Mountain.”
Czarnecki also led a wrap-up discussion at the end of the two-day meeting, and met with
Hydrology Integration Task Force members afterward to coordinate the preparation of a
summary paper of the meeting.

3GRMO17A Hydrology integration task force participation : -
J. Czarnecki chaired a meeting of the Hydrology Integration Task Force (HITF)
immediately following the HITF sponsored workshop on saturated-zone ground-water travel
time on 11/14/91. Topics discussed included steps to take to insure that the cause and
nature of the large hydraulic gradient is satisfactorily understood for site characterization,
and plans for completion of a paper summarizing the saturated-zone ground-water travel-
time workshop.

3GRMO019A AGU Meeting preparation

J. Czarnecki prepared and sent out information packages for 13 speakers presentiﬁg papers
at the Fall 1991 American Geophysical Mecting session entitled "Field Methods in
©
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Subsurface Hydrology." Czarnecki will co-chair the session to be held 12/13/91 in San
Francisco. ,

3GRMO022A 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 Joha B. Czarnecki and William
E. Wilson was finalized and sent to the American Institute of Hydrology for publication in
Hydiological Science and Technology.

Quality Assurance
T
3GRMO21A Publish paper on effects of withdrawals from J-13
USGS Director's approval was reccived for USGS Open-File Report 91-478 entitled
~Simulated water-level declines caused by withdrawals from wells J-13 and J-12 near Yucca
Mountain, Nevada® by J. Czarnecki. The paper was distributed at the Nevada State

Engineer's water-permit hearings in Las Vegas, and is being prepared as camera-rcady
output by the USGS Manuscript Preparations Unit in Denver.

3GRMO15A Test finite-clement mesh generator
Procurement of the software (See 3GRM027A) has been delayed in USGS Procurement.
Testing cannot begin until software is obtained.

Work Perform in Dir f 1

An estimated 40 hours were spent on the following tasks:
J. Czarnecki worked with C. Washington in getting an IBM-PC computer hooked up on the
USGS HIP Local Area Network.

M. Ciesnik reviewed a demo version of the AQUA modeling software system for its
potential use on the project.

M. Ciesnik drafted a final response to the YMP/USGS QA Office on corrective action
related to USGS-NCR 91-06. ’

J. Czarnecki met with D. Gillies to review the development of PACS schedules for FY92
and FY93.

M. Ciesnik began working with the transient version of MODFE and compiling it in the PC

environment using the Lahey F77-EM/32 FORTRAN compiler. He also continued gaining
familiarity with the advanced features of the QUATTRO PRO software package.
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W
J. Downey completed final revision and review of "Three-dimensional, steady-state model of the
ground-water flow system in the vicinity of Yucca Mountain, Nevada-California.® (50 brs)

K. Kolm and J. Downey completed final revisions on “Hydrology of structural discontinuities in the
Amargosa Desert, South Western Nevada, determined from geomorphic, geologic, and hydrologic
analysis.” The paper was seat to T. Brady. (40 brs)

F. D'Agnese attended informational/technical review mecting in Huntville, Alabama with
Intergraph's GSIS/Ground-water Modeling Interface development team.

Intergraph invited our group along with the British Geological Survey to (1) discuss technical goals
of their development team, (2) review British and U.S. Geological Surveys' planned use of software,
(3) discuss potential problems with present software, and (4) establish free-flow of information to all
involved parties.

Results of meeting include: (1) Establishing that Future/Quaternary Regional Model for Nevada-
California is unique to Intergraph's original intentions for software use; (2) Intergraph has offered to
have both programmer's and applications staff work closely with our team to link both 3-D GSIS
modeling and 3-D ground-water modeling efforts; (3) Intergraph established need for our team to
attend training session on usc of interface in carly 1992.

WBS 123312 Unsaturated Zone Hydrology

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)

i
Principal Investigator - A. Flint

To detcrmine the effective hydraulic conductivity, storage propertics, 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 8.3.122.1)

3GUIO02A Analyze rock outcrop samples
Lab analysis of outcrop samples is continuing for determination of physical and flow
properties.

3GUI00S Test borehole logging tools in new neutron hole
A hand held gamma-gamma density tool was used to log the neutron hole N-55. The data
will be analyzed when the core property determinations are finalized.



3GUI025A Procure SPARC station for GIS program
Initiated procurement of SPARC station.

3GUI026A Continue procurement of geophysical logging van

A GSA waiver has been obtained and procurement is ongoing.

Quality Assurance
3GUIO23A Graded QA and other QA requirements
Implementation of all QA requircments were performed as needed.

Planni { Operati
Work Performed but not in Direct Support of the Scheduled Tasks

Sixteen hours were worked in support of Public Tours.

P 1 v, ion of ral infiltrati

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GUI302 Initiate small scale deterministic model
' The preliminary results of infiltration modeling in Pagany Wash using the intcgral finite

difference program TOUGH was presented at the Soil Science Society of America meeting
in Denver. These results have been useful in identifying possible layers or lenses in the
alluvium underlying the channel, and also for investigating the possible range of values for
the hydrologic parameters characterizing the alluvium. The model is currently being
modified to include a more accurate upper boundary condition.

3GUI311 Initiate analysis of moisture profiles :
The analysis of moisture profiles was initiated as part of the small scale deterministic
modeling project in Pagany Wash. An analysis of the moisture profiles of the new neutron
access boreholes N-55 and N-54 was also initiated to help investigate the effects of drilling
on moisture conditions by logging the boreholes on a daily basis during the drilling process.
The continued analysis of moisture profiles for these decper neutron access boreholes will
be important for investigating the influence of geologic structure, lithology, and physiography
on the movement and distribution of moisture within the upper unsaturated zone.

3GUI321 Install and calibrate automated evaporation pan :
Calibration of the automated supply reservoir and installation of the automated evaporation
pan was continued, but progress has slowed significantly due to lack of manpower.

3GUI385 Drill new ncutron access holes
The installation of the first new neutron access hole (N-55) was successfully completed and
the installation of the second new hole (N-54) was approximately 40% completed. The new
holes have been logged on a daily basis 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.

3GUI381 Log neutron access boreholes FY92

All neutron access boreholes were logged as scheduled during October. The next logging
period is scheduled for the first week of December.
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i ran
3GUI409 Graded QA and otber QA requircments
Implementation of all QA requirements was performed as needed.

3GUI387 Continue locating new necutron holes
The identification of new sites for additional neutron access boreholes was continued.,

SCP 8312213 Evaluation of artificial infiltration 0G331222
ACTIVITIES AND ACCOMPLISHMENTS

Techni jviti

3GU1630 Determine field locations infiltration sites
Analysis of the new neutron holes N-55 and N-54 is being conducted to help determine the
mechanisms on infiltration. These mechanisms once defined will help determine site
locations. ‘

Quality Assyrance
3GUI695 Graded QA and other QA requircments
Implementation of all QA requirements was performed as needed.

Planning and Operations

lation i nsatur. - Suyrf
Principal Investigator - J. Rousseau

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 83.1.2.2.3)

Technical Activitics

3GUPOO7A Construct & test hi-flow permeameter
A dual coreholder permeameter has been constructed out of PVC pipe and fittings. The
unit is currently undergoing testing, and preparations are in progress to add two additional
coreholders. Use of the plastic pipe results in pressure limitations on the device (100 psi
confining; 50 psi differential), and the minimum measurable permeabilities are about 1018
gieter? or one microdarcy. Plans call for electronic pressure and flow sensors to be added
for automated data collection and monitoring.

3GUPO26A Transect physical properties
Data on the spatial variability of physical properties in rock samples from transects across
Yucca Mountain continues to be analyzed. No new data were collected during
October/November. A presentation on the spatial variability of rock propertics on Yucca
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Mountain was made by C. Rautman of Sandia at the GSA meeting in San Diego. A
presentation on geostatistical variances in the shardy base transect was made by J. Istok of
Oregon State University at the SSSA meeting in Denver.

3GUPO1AA Evaluate sample handling process
Canning samples from the drill rig within 10 minutes of core reaching the surface appears to
be an acceptable procedure for measurement of state variables. Investigations are
conv.nuing on moisture loss through scaled Lexan tubes, and on the most efficient method
for crushing psychrometer samples, and for slicing and plugging samples for porosity and
permeability. A presentation on the effect of drying technique on porosity was made at the
SSSA mecting in Denver by D. Soeder. A presentation on the relationships between pore
mineral damage and petrophysical properties was made at the GSA meeting in San Diego
by D. Soeder.

3GUP26AA Transcct sample statistics
Statistical analyses continued on the physical property data generated from the transect
samples. A technical paper on the subject has been prepared by A. Flint and C. Rautman
(Sandia) for USGS review.

3GUPO010A Develop and test imbibition procedure
A plastic box was fabricated to protect the imbibition experiment from air currents while
running inside a temperature-controlled chamber. The design of the experiment is still
being modified.

3GUP17AA Water retention from SPOC analyses
Equipment modification and experimentation continued on the SPOC apparatus. Data
collected to date was presented by L. Flint at the SSSA meeting in Denver.

3GUP2SAA Chilled-mirror psychrometer verification
Verification of the operating procedure and calibration of the data from the Decagon CX-2
' Peltier psychrometer are continuing, using samples from Apache Leap.

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

Plapning and Opcrations
3GUPO22A Procure centrifuge )
Procurement documents and a request for capital equipment expenditures has been initiated

to obtain a specialized, high-speed centrifuge for experimental measurement of unsaturated
bydraulic conductivity and water fetention curves on tight rock samples. The unit will be

custom-manufactured and procurement is expected to take 9 to 12 months.

3GUPO44A Procure eavironmental chamber '
Plans call for a large, controlled environmental chamber to be purchased. Literature from

_ several manufacturers has been obtained and specifications for a procurement request are
being generated.

w rm
Sixteen hours were worked in support of Public Tours.
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3GUP053 Develop clectronic diagnostic procedure for verification of SPECS clectric equipment
This activity was started in August 1991 and is on hold pending receipt of a transfer
standards D.C. calibrator. Purchase requisition for the calibrator was placed in carly
Scptember 1991. Requisition documents are held up at the Branch QA office pending
certification of the manufacturer, vendor for QA Level 1 purchase. Manufacturer projects
an early January 1992 delivery date. Scheduled completion date will probably slip by several
months, primarily because of a lack of staff to devote to this effort.

3GUP046 Complete development/design of Denver data base
This is an on-going activity that is being developed in conjunction with monitoring of the
HRF boreholes and development of the IDAS. Scheduled completion date is pretty firm
but depends on timely acquisition and installation of the optical disk storage media
described under 3GUPO40E.

3GUPO003 Instrument and monitor HRF boreholes
Two of the three HRF boreholes were instrumented in October 1991. Monitoring of these
boreholes began in mid October. The third borehole is scheduled to be instrumented in
February 1992. Monitoring will continue as on-going activity indefinitely.

3GUP023 Develop/test/evaluate in situ pressure transducer recalibration
This activity has not yet started. In situ pressure transducer recalibration will be conducted
as an adjunct to the testing and evaluation of the multi-station gas sampling apparatus.
Schedule is firm at this time. Start of this activity can be delayed until mid FY '92 without
impacting schedules. :

i
3GUP059 Complete processing of thermistor, pressure transducer, psychrometer techaical procedure
These technical procedures are in review at the project chief level. Current plans are to
have these reviewed by the end of December 1991

Planni 1Q .

3GUPO014 Acquire/install humidity generator .
Manufacturing of the 2-pressure humidity generator is basically on schedule. Delivery and
installation of the unit will probably be delayed until 03/15/92, approximately two weeks
from scheduled completion.

3GUPO20 Acquire/install mass flow _
A purchase requisition for a mass flow meter calibrator was submitted in late October.
Execution of the purchase has been delayed indefinitely awaiting final disposition of FY 92
capital equipment funds. Delivery and installation will probably be delayed for several
months. It is not possible to project a finish date for this activity at this time.

3GUP040 Acquire, install, evaluate optical disk media
Market research for the optical disk storage media has been completed. Final selection of
an appropriate device is currently under way. Purchase requisition will probably be placed
in January 1992. There should be no impact on scheduled completion date due to
purchasing delays if the order is placed and executed in a timely manner.
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3GUP021 Construct/test/evaluate multi-station gas sampling apparatus
Construction of the first multi-station gas sampling apparatus was started in August 1991.
All parts have been acquired. The 1st system should be assembled by the end of December
1991, Testing will occur throughout the remainder of FY '92. The 1st shakedown test will
be conducted in February 1992.

3GUPO035 Prepare for instrumentation of UZP-6
Purcaase requisitions for all sensors needed to instrument UZP-6 were placed in October
and November 1991. A criteria letter for instrumenting UZP-6 is currently in preparation.
Engineering drawings to facilitate manufacture of the downhole instrument station
apparatuses (DISAs) are currently in preparation and should be completed by mid January
1992. A possible device for remote access of the instrumentation cavity for water injection
testing has been identified. J. Rousseau will be discussing possibilities with the
manufacturer for modifying the device to meet UZ borehole instrumentation needs. This
meeting will take place on December 3, 191. A technical procedure for hydro
instrumentation of UZ boreholes was begun in November 1991, Activity is pretty much on
schedule. Maximum effort will be devoted to this activity until a final resolution is made
with regard to which borehole, UZP 6 vs UZ 16 (a Vertical Seismic Profiling borehole) is
drilled first. Project cannot staff both efforts simultaneously.

3GUP060 Hire and train new stafl
A draft of a position description to fill the calibration laboratory manager's vacancy at the
NTS has been prepared and will be forwarded to the USGS classification division for grade
determination. A candidate for one of the hydro-technician's positions has been identified
and will be interviewed in early December 1991 for possible hire beginning in January 1992.

Verti rofil 1
ACTIVITIES AND ACCOMPLISHMENTS
iviti

3GUPO17 VSP lab/physical & computer simulations: 2-D fault method
Physical and computer model data has been acquired. Physical model data are being
processed.

Ouality Assyrance

Planni 1 Q .
3GUPOS0 Procure "X" windows computer, terminal for VSP
Terminal type has been identified and specification written. The Justification and
Identification of Need are being prepared.

3GUP025 VSP prototype ficld test and data analysis
Access to the test site has been completed.

3GUP03S Design/test/evaluate/procure geophone mounts
Source for mounts identified. Awaiting written price quote.

R i
A. Balch spent time working on the proposal and revisions.

H. Jaramillo worked on the imbricate fault model.
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C. Erdemir worked on the mode separation and stacking (imaging) of converted waves.
P 8312232¢ 1 { Data Acquisition S 0G331242
ACTIVITIES AND ACCOMPLISHMENTS

jvities
3GUP045 Develop Criteria Optical Disk Media
Several newly available variations of digital optical media may be suitable for data archiving
and transfer. A. Greengard collected preliminary information from nearly 30 manufacturers
on 1) writable CD-ROMS, 2) mastered CD-ROMS, 3) cross-platform WORM systems,
and 4) Intel/PC-DOS based WORM/multifunction systems that use organic-dye polymer
media, tellurium-based media, or platinum-based media.

J. Rousseau, M. Neil, J. Baer, A. Sims, and R. Getzen discussed these options with A.
Greengard, decided to concentrate the market study on metal-based 5-1/4" WORM media
as the most likely option, but to collect detailed pricing and technical information from at
Jeast one representative manufacturer of each of the other technologies. J. Baer and M.
Neil have reviewed the preliminary literature to assure that each manufacturer's proposal is
technically satisfactory and functionally complete.

J. Baer has been investigating the cost and capability of communications software that will
be necessary if we choose one of the Intel/PC-DOS based storage systems; the PDPs and
existing software do not readily communicate with PC-type machines.

A. Greengard, with assistance from Baer and Neil, is collecting detailed pricing and
technical information from about 20 manufacturers so that purchasing criteria can be
developed 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.
Criteria development should be complete in late December.

~ 3GUP013 Development and module testing software-2
M. Neil partially developed tests for several existing IDAS software modules.

J. Baer has nearly completed detailed designs for the Interactive Subsystem, one of the most
critical of the unwritten systems needed before we can begin 3GUP0SIC. A number of
problems regarding operational consistency have delayed completion of the design, but the
problems have now been resolved satisfactorily. He expects to give the complete design to
A. Greengard and R. Getzen for review and to A. Sims for coding by December 6th.

New releases of DEC's RSX operating system have caused problems and delays for J. Baer
and A. Sims.

3GUPO035 Procure/deliver Microwave datacom
The first attempt at procuring necessary hardware failed because no vendor was willing to
meet requircments under the conditions specified by the procuremeat office. R. Getzen is
working on a revised RFP description and hopes to advertise the solicitation before the end
of December. A. Sims and REECo are assembling computer hardware necessary to
support a testing phase in the revised procurement.

3GUP032 Coastruct prototype IDAS instrument shelter (IIS)
1. Rousseauy, G. LeCain, and R. Getzen reviewed proposals from seven vendors, excluded
=}
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one on technical grounds and considered the remaining six to be provisionally acceptable,
pending satisfactory answers to several questions. The exchange of technical information
between the vendors and technical evaluation committee required more.that five weeks
because of holidays and informal protests by the excluded vendor, but the list has now been
narrowed to 4 competitors. Another round of negotiations, followed by inspection of the
sclected vendor's facilitics will probably delay start of construction until approximately
January 6, 1992.

3GUP02S Integration and test design for software
M. Neil completed a design for testing the integration of communications hardware and
software and began working on code and test data scts. This test will be necessary for
acceptance testing of proposed microwave data communications equipment.

3GUP045 Develop Criteria Optical Disk Media
Duration was extended about 16 days because of an unanticipated number of competing
technologies to evaluate. Start of 3GUP046C will be delayed until approximately January 7,
1992. Expected long-term schedule effects are minor.

3GUP049 Write, review, revise IDAS computer procedures
Expansion of HP-144, to include operation and verification of data-communications
cquipment that has not yet been purchased, requires postponement of completion of the
new procedure until late June. Expected long-term schedule cffects are negligible.

3GUP013 Development and module testing software-2
Obtaining an official release of National Instruments; GPIB driver will not become a QA
obstacle until next September, but testing the non-functional releases they have sent has
delayed other activities by a few days. The delay in completing the design of the Interactive
Subsystem may or may not affect the starting date for IDAS Prototype-2 evaluation
(3GUPOSIC).

Quality Assurance

3GUPO49 Write, review, revise IDAS computer procedures
1. Rousseau, A. Greengard, and R. Getzen decided to reduce the revision-approval cycle.
As part of this general realignment of procedures, the draft procedure HP-144 will be
expanded to include related information in two other planned procedures, HP-147 and HP-
155. ’

3GUPO2S Integration and test design for software ‘
M. Neil made significant progress toward defining an overall plan for testing software
integration.

3GUPO62 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.

3GUPO13 Development and module testing software-2
For several years, the GPIB software, that controls low-level communications between
computer and instruments, has been operating with an unofficial "patch®. For QA reasons,
we need an official manufacturer's release of this software, and neither of the versions
supplied by National Instruments has passed Baer's tests.
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Planning and Opcrations

3GUPO35 Procure/deliver Microwave datacom
The delay in equipment procurement will certainly delay start of 3GUP036C, but may have
little impact on long-term schedules because the new RFP incorporated a significant part of
the testing into the procurement/manufacture of the equipment.

3GUP032 Construct prototype IDAS instrument shelter (11S)
Delay in construction will certainly delay evaluation of the prototype IIS (3GUP033C). The
degree to which subscquent activities will be delayed depends very much on how satisfactory
the prototype IIS proves to be during evaluation.

e o tr r in

Technical Activitics

3GUP001 Purchase mass-flow control calibration system
The purchase of the mass flow calibration system has been split into two purchases. This
was necessary because of the high costs and questionable budget. The purchase paper work
for the first half of the system (the calibration bench) was completed and submitted to the
appropriate administrators. Purchase of the second half (the bell-provers) will begin when
the funds are available.

3GUP003 Complete construction of 1st support trailer
The USBR continues construction of the first support trailer. The design of a rotating
wheel to construct the hose bundic was completed.

3GUP00SD Purchase parts/assembly of 12° packer system #1
‘A supplier for the 12-inch packer asscmbly pacumatic packers was selected and a purchase
order released. The USBR continues to purchase and manufacture items for the 12°
system.

3GUP002 Prototype drilling-monitoring UZ-13
Design of a packer system for prototype drilling and monitoring in UZ-13 is completed.
Construction is scheduled for completion in February 1992. The system will monitor
pressure and allow gas sampling.

3GUP010 Complete engineering drawings/assembly/test instrument packer
Assembly of the 8" packer system is complete. Testing will be conducted when the support
trailer is completed in April 1992. The 12" packer system is in the parts purchasing stage.

3GUPO11 Review/develop crosshole, single hole air injection :
The PI continues to review and evaluate single and crosshole test methods in order to
define those most applicable to the Air Permeability test program.

Quality Assurance

3GUP004 Complete QA for 8°, 12° packers and trailers
USBR continues to prepare the QA drawings for the 8" and 12° packer assemblies and
support trailer.
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Planni 10 .

3GUPO22D Bring on staff and train
J. Walker has been hired as a hydrologist with the Air Permeability program. Walker will
be stationed at the HRF.

4 ion i -
Principal Investigator - B. Lewis

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 83.1224)

24 ing of in fractur 12N
1E D MPLISHME
Technical Adtiviti

3GUS023J Journal paper, moire bench-mark and calibration
Dr. J. Cardenas-Garcia submitted a draft of a paper titled, "Implementation and Use of an
Automated Projection Moire Experimental Set-Up® on 19 April 1991 to the HIP Reports
Section. This paper includes the bench marking and calibration of the projection Moire
equipment. The technical reviews have been completed and the draft was returned to Dr.
Cardenas on 26 November 1991 to address the review comments.

3GUS005) Complete procedure; radial fracture sampling
All reviews were completed in September 1991 The Co-investigator has not completed
addressing the minor editorial comments that remained to be incorporated into the technical
procedure.

3GUSO06A Continued moire projection; method development
Work continues to progress using image digitization and processing to look at moire fringes.
Phase measuring interferometry (PMI) bas been investigated this fall with some success.
High resolutions have been obtained but the accuracy does not appear to be very good.

Stereoviewing does not appear to be a technique that will be used to reproduce rock
fracture surfaces. In-planc (2-D) measurements have a high resolution and accuracy.
However, 3-D plots of rock fracture surfaces yicld poor representations of the true

topography.

The use of transform analyses for replicating topographical surfaces appears to be the best
technique to use. Fast-Fourier transform (FFT) analysis continues to produce high
resolutions and accuracies (approximately 4 microns) with processing times of approximately

_ 210 4 minutes. Up to 9 frames can be spliced together using a combination of joining and
rotating the frames to obtain 3-D plots of surfaces.

Cosine transforms are being investigated and presently yield quicker plots due to the fact
the data is in a spatial domain as opposed to a frequency domain as with the PMI or FFT
techniques. High resolutions have been obtained but, the accuracy has not been compared
to the FFT technique.
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The high-resolution imaging equipment is scheduled to be installed and evaluation of the
equipment completed within the next two months.

Met with Dr. J. Cardenas-Garcia, 20 and 21 November 1991 to discuss technical procedure
for set-up and calibration of moire projection equipment and status of on-going work.
Drafted summary of work completed and planned work for FY92.

3GUS012J Complete journal paper-Moire Automation
Work on this draft continues.

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

3GUSO01A Sclect analog site for fracture sampling
This activity has not been started. Not enough time available to begin this activity.

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

Ouality Assurance

3GUS007A Write technical procedure; moire calibration
A draft was started on this procedure. However, the methods developed since this activity
was placed in the FY91 and FY92 PACS preclude the use of the original calibration during
the set up of the equipment. The present approach will be to use a standard reference
material (SRM) or a precisely machined object that is NIST-traceable rather than a

*calibrated ruler”.
Plagni 10 .
Work Perform not in Di led Task

Completed technical review of manuscript regarding moire projection work, “Projection Moire as a
Tool for the Automated Determination of Surface Topography,” submitted to HIP Reports Section,
17 October 1991 (10 hours).

Obtained CASU surplus equipment, computer furniture, laser printers, and wire saw (4.5 hours).
Remaining DEC computer items were inventoried, itemized, and transferred to CASU (10 bours).
Received, unpacked, and inventoricd Data General work station equipment (1.5 hours).

Completed Material Safety Data Sheet notebook for laboratory use, 15 October 1991 (1 hour).
Started review of USGS-QMP-3.15, RO (1 hour).

Moved offices in Bldg 20 laboratory office space to better accommodate equipment and furniture
and permanently installed local area network (LAN) bardware (26 hours).

Attended annual meeting of Soil Science Society of America, 28-31 October 1991 in Denver, CO (32
hours).

Provided support as USGS representative for onsite neutron hole drilling at NTS, 6 October - 11
October 1991 (50 hours) and 11 November - 15 November 1991 (48 hours).
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Percolation Test Support:
G. Severson, during October 1991, completed instrument racks, clectrical connections
(backup power, ctc), thermocouple psychrometer calibrations (6 hours); attended meeting
with USGS Branch of Geochemistry to discuss services to be added to services provided on
the Approved Vendor List, and submitted memo to USGS-YMP QA office to add x-ray
diffraction analyses to USGS Branch of Geochemistry services on Approved Vendor List (2
hours); and, met with D. Stannard and E. Weeks on separate occasions (3.5 hours).
During November 1991, completed water chemistry calculations (SAR and tracer) and
amendments to J-13 water (7.5 hours); and logbook entrics, photographs, and tensiometers
(5 hours).

M. Brodie, during October 1991, completed data collection program and electrical
connections for thermocouple psychrometers for large block test (32 hours). During
November 1991, some work was done with archiving previous digital data collected and
modifications to data collection programs for thermocouple psychrometers and other
instruments for large block test (80 hours).

S. Anderton, during October 1991, completed tensiometer construction, electrical
connections for transducers, boreholes instrumentation, data archiving, and thermocouple
psychrometer and tensiometer transducer calibrations (133 hours). During November 1991,
tensiometer construction, data archiving, and some programming (141 hours).

1224 Pr infiltration (percolation in
ACTIVITIES AND ACCOMPLISHMENTS
nical Activiti

3GUS002B Conduct ponding test on large block first stage A
Testing began on October 28 in the laboratory at building 20. Water with a chemical
composition that is similar to that of the unsaturated zone water was used. The water front
in the fractured block is being tracked using thermocouple psychrometers, electrical
resistance probes, and TDR. This stage will continue until the block becomes too wet
where the psychrometers will not make accurate measurements.

3GUS029B Prepare data report of imbibition experiment
Previously collected data is being backed-up and archived on computer disks.

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, clectrical resistance, and TDR.

3GUSO00SB Construct equipment for second stage of pond test
Pressure transducers that will be used with the tensiometers have been calibrated.
Tensiometer probes are half finished.

The investigator was assigned to sit on Neutron hole drilling in Nevada for two weeks during
November. This activity was not scheduled and is not in support of this activity.

3GUS034B Prepare data report of hydrologic properties
This activity is delayed until the measurements in activity 3GUS035B resume.
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3GUS035B Measure rock sample hydrologic properties
The propertics were scheduled to be measured in the HRF laboratory in Nevada. However,
the schedule of the laboratory staff did not permit them to continue with the measurements
during this period.

3GUS101B Conduct imbibition experiments on small samples
This activity was delayed due to the assignment of unscheduled activities.

i ran
Planni T .
1 4 Pr -permeabili in 12
ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities

3GUS001C Test injection packer string for soundness
This activity did not start because of conflicting schedules for other work. There is no
impact because work can be accomplished with 1-2 weeks of intensive effort. The planned

finish data is still viable.

Assyran

Planning and Ogerati

Principal Investigator - M. Chornack-

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 83.1.22.6)

Technical Activiti
3GGPO8A Backiogged data
Preliminary review and compilation of the air-flow and gascous-phase chemical data from
boreholes UZ-6, UZ-6s, and selected neutron-access boreholes will begin during January
1991. This activity has been delayed because of lack of staff. When the review is
completed, this data will be submitted to the LRC.

Cause: Compilation, checking, and submittal of backlogged air-flow and gas-phase chemical
data from UZ-6, UZ-6s, and selected neutron-access borcholes 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: replan schedule and obtain additional staff.
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3GGPO02A Collect UZ borehole data
The need to collect additional UZ borehole data during FY92 is being evaluated at this
time. Periodic gas sampling and/or air-flow measuring may be conducted at selected UZ
boreholes.

Cause: The nced 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.

3GGPO4A Chemical analysis of gas samples
The chemical analysis of gas samples collected in FY91 is completed. Future chemical
analysis of gas samples collected from UZ boreholes is dependent upon whether or not
additional gas samples are collected.

3GGPO6A Tabulate and analyze data
Analyzing data collected during FY91. 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 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. When this

evaluation is completed, technical procedures will be prepared.
Quality Assyrance

ing an ration

Principal Investigator - 1. Yang

To understand 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 water-
rock interaction; and to model geochemical evolution of ground-water in the unsaturated zone. (SCP

Study 8.3.1.2.2.7)

Technical Activiti
3GUHO027B Construct short packer for UZ13 to monitor UZP 6
A short packer has been constructed; however, since UZP$ is presently not planned to be
drilled, the packer will be used in other boreholes instead. UZ6s will be used as a test hole
to determine the reliability and/or feasibility of this packer design.
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3GUHO040B Compile UZ1 raw data gas sample anal 1984-1990
UZ1 raw data gas sample analyses for 1984-1990 have been compiled and completed as
required for TDIF completion.

3GUHO042B Compile UZ1 reduced data gas sample anal 1984-90
Reduction of UZ1 gas-sample data has been completed.

3GUHO005B Monitor UZP6 drilling through UZ13 for tracer gases
UZP6 is not preseatly planned to be drilled; therefore, this work will not be performed.
The activity should be deleted from the schedule.

Quality Assurance
3GUHO041B Submit TDIF for UZ1 raw data to LRC 1984-1990
The Technical Data Information File for UZ1 raw data from 1984-1991 has been completed

and sent to the Local Records Center as required.

Planning and Qperations
"3GUHO11 Procure straddle packer parts by USBR for UZP-6

Parts have been ordered for a straddle packer to be constructed for use in 12.25 inch
boreholes such as UZP6, UZ16, UZ14, etc. Since UZP6 drilling has been indefinitely
postponed, the packer system will be used in UZ16 at this time. :

3GUHO070B Procure lab chem, labware, and field apparatus
An Oxyclear gas purifier was ordered from VWR Scientific. This gas purifier is used in the
gas chromatograph system to trap out any oxygen present in the nitrogen carrier gas. The
item has not yet arrived.

Certified Balance Service, Inc. was requisitioned to calibrate the balances used and/or '
stored in the UZ Hydrochemistry Lab. The balances are calibrated twice a year in
accordance with approved HPs which reference them.

3GUHO037B Procure GC and DAS
A data acquisitions system procured from Dionex Corporation and the Bureau of
Reclamation has been received. This data acquisition system has the capability to automate
both the gas chromatograph and the ion chromatograph. It uses a high capacity personal
computer for storage and post assay validation and optimization. A manufacture's service
engincer has been scheduled to come and install the system. Another gas chromatograph
and data acquisition system will be procured for use in the mobile sampling laboratory.

3GUHO036B Procure 10 kw generator for gas sampling support :
Various companies have been contacted for product information. With the information
received, laboratory personnel can review and determine specification and needs’
requircments. :

Work Performed but not in Direct Support of the Scheduled Tasks

J. Ferarese has been appointed Chemical Safety Officer for HIP. Ferarese assists HIP management
in maintaining compliance with OSHA safety regulations. For the months of October and
November, she assured that laboratory managers obtained and filed necessary Material Safety Data
Sheets. (32 hours)



SCP 8312272 A ol hemical investigations 0G3312Y2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activiti

3GUHO13 Prepare core request for UZP-6
Requests for UZP6, UZ16 and UZ14 corc have been prepared and sent to the USGS
Sample Overview Committee representative for approval. The UZP6 borehole may not be
drilled, resulting in the core request not being necessary.

3GUHO09A Analyze/extract core & water, UZ4, 5, 6s boreholes
Eleven nonwelded UZA4 cores were compressed. An average of 73 mls of water (ranging
from 1.7 to 17.6 mls), and an average of 74.8 mls of gas (ranging from 49.8 to 109.8 mis)
were obtained.

3GUHO12A Prepare OFR-sp, dips, proto and site UZ hydrochem
An outline has been prepared and supporting documents have been collected to begin the
first draft of the report.

3GUH14AA Collect core from UZN-27 borehole
Coring of borehole UZN-27 has not yet begun. Core samples have been collected from
UZN-55 and UZN-54 by the Unsaturated-Zone Infiltration Project. Sclected cores are
being distilled in conjunction with the Unsaturated-Zone Hydrochemistry Project for tritium
determinations.

Cause: DOE drilling of neutron holes were behind the schedule.
Impact: Not serious.
Corrective Action: None on our part.

li ran

1
3GUHO10A Procure refrigerator for core cold storage
Various companies have been contacted for product information. With the information
received, laboratory personnel can review and determine specification and needs
requirements.

Cause: Contacting many companies for the best product.
Impact: None, DOE drilling schedule delayed.
Corrective Action: If drilling schedule will be on time, search will be shortened.

3GUHO18A Procure ion chromatograph and DAS
A data acquisition system procured from Dionex Corporation and the Bureau of
Reclamation has been received. This data acquisition system has the capability to automate
both the ion chromatograph and the gas chromatograph. It uses a high capacity personal
computer for storage and post assay validation and optimization. A manufacturer service
engineer has been scheduled to come to the laboratory and install the system, Another ion
chromatograph and data acquisition system will be procured for use in the mobile sampling
laboratory.

3GUHO7AA Procure lab chem. labware & field apparatus
Sterile, plugged, plastic pipettes were ordered from VWR Scientific for use in pipetting
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water samples for tritium analysis.

Certified Balance Service, Inc. was requisitioned to calibrate the balances used and/or
stored in the UZ Hydrochemistry Lab. The balances are calibrated twice a year in
accordance with approved HPs which reference them.

A Service and Supply Agreement contracted with Dionex Corporation has been approved
and completed. The agrecment includes full service and maintenance for the ion
chromatograph as well as the purchase of analytical columns and miscellancous supplics. A
Dionex engincer was called in to repair a leak discovered in the ion chromatograph. The
engineer found the source of the leak and repaired it.

Five-micro polypropylene wound filter and carbon cartridges were changed within the
Modulab DI Redirculator system. The filters prevent particulate matter from reaching the
DI beds and help insure that the purest water possible is delivered. The ultra-filtration
membrane, microfilitration membrane, and ultraviolet light were changed within the
Modulab UF/UV Water System. This system is used in the polishing of water that has
been pretreated by ionization. New filters must be ordered and installed each year.

The cooling unit, necessary for proper operation of the liquid scintillation counter, had
become non-functional and was sent to the manufacturer for service. The repaired unit has
been received and installed in the counter. The counter was calibrated and newly mixed
standard and background vials analyzed. A ventilation grid was put into the door of the
counting room, and the ventilation fan in the ceiling was repaired. It is necessary to keep
adequate ventilation to the room to assure optimum performance of the counter.

W © e
J. Ferarese has been appointed Chemical Safety Officer for HIP. Ferarese assists HIP management
in maintaining compliance with OSHA safety regulations. For the months of October and
November, she assured that laboratory managers obtained and filed necessary Material Safety Data
Sheets. (32 hours)

Additional laboratory tests were required for information regarding tritium contamination (i.c.,
sample water exposed to HRF exit signs and the HRF compressor were tested for various lengths of
time; performed road test on Pah Canyon core to study tar contamination). (8 hours)

WBS 1233128 Fluid Flow in Unsaturated Zone Fractured Rock
Principal Investigator - E. Kwicklis
LBL Principal Iavestigator - G. Bodvarsson

OBJECTIVE
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 83.1.2.2.8)



ock 0G3312T2
ACTIVITIES AND ACCOMPLISHMENTS
Techical Activil

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. Portions of the report have been
rewritten, additional figures drafted and additional simulations performed.

3GUF015 Document variable aperture model VSFRAC
A table was prepared listing definitions of important variables in the program.

3GUF0051 Scoping and bounding calculations-FY92
The flow module of computer program SFIT (Kool and Parker, 1987) was used to simulate
an hypothetical imbibition experiment into a 10 cm tall column of sand with properties
taken from the VS2D documentation (Lappala and others, 1987, Table 1, soil#4). Results
from this simulation were then treated as actual data and used as input data to the
parameter estimation module of SFIT. Various amounts of "data” from the simulated
cxperiment were used Lo estimate the saturated hydraulic conductivity and van Genuchten
parameters n and @. Since the characteristics of the soil are known exactly, this permitted
an investigation into the amount and types of data that would result in the most economical
and accurate estimates of the soil properties from imbibition experiments. However, the
flow module of SFIT does not seem capable of simulating flow problems involving hydraulic
properties thought to be reasonable for tuffs. It will need to be modified before it can be
applied to imbibition data collected on rocks from Yucca Mountain.

An analysis was made of the relative permeability versus moisture content and moisture
content versus matric potential data for sample 3p of the data report by Flint and Flint
(1991). This sample was one of few samples for which different measurement methods
produced consistent data. The van Genuchten expression for the moisture retention curve
fit the moisture content versus matric potential data quite well. However, estimates of
effective hydraulic conductivity based on the related hydraulic conductivity function and
parameters deduced from the fit of the moisture retention curve were poor predictors of
the measured effective hydraulic conductivity, even when the exponent in the tortuosity term
of the relative permeability function was allowed to vary.

Using the FRACMAN-MAFIC modcling package developed by Golder and Associates, a
three-dimensional fracture network was constructed similar to that contained in the block
currently being tested as part of the prototype Percolation Test. The FRACMAN-MAFIC
package may ultimately be used to analyze some aspects of the experiment.

Based on relations recently published in the hydrologic literature, a graph was prepared
showing the minimum expected error in calculated permeability that results from ignoring
the Klinkenberg effect in the analysis of air-injection tests. The graph, which shows relative
error as a function of injection pressure and absolute permeability, indicates that relative
error increases with decreasing permeability and decreasing injection pressure.

i ran
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Planning and Operations

3GUF001 Resolve study plan comments (DOE and NRC)
Minor revisions were made to the study plan as a result of editorial review conducted by the
USGS Reports Specialist.

Work Perform in Dir rt of heduled T:
E. Kwicklis spent approximately 40 hours serving as well-site hydrologist during the drilling of
neutron hole N-55 at Yucca Mountain. (October 21-25)

E. Kwicklis spent approximately 32 hours attending the FRACMAN Workshop sponsored by DOE-
YMP in Scattle, Washington on November 18-21.

vel n n merical model id flow in r fr r

Iock OB3312T2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitics

3GUFO002L Complete dual-porosity code
A few bugs have been found and removed from the dual-porosity code, such as incorrect
initialization of the fracture/matrix flux term in the event of nonconvergent iteration, etc.

Work is continuing on verifying the accuracy of the dual porosity code for single phase
moisture flow.

3GUF133L Correlate frac/determine approach to permeability
Work is underway, but has not reached full intensity because of preparation of papers for
the ANS mecting.

3GUFOSL Sorptivity/characteristic curve
Analysis has been started on the problem of inverting sorptivities to find characteristic
curves using certain sorptivity approximations.

3GUFO006L Prepare paper for 1992 IHLRWM conference
A draft of a paper entitled, "Dual-porosity Simulator for Flow in Unsaturated Fractured
Rock Masses," by R. Zimmerman, G. Bodvarsson, and E. Kwicklis is being prepared.

Quality Assurance
3GUF007L Continue software QA and all other QA requirements
Reading assignments were completed by various stafl members.

i i
3GUFO0SL Revise FY92 budget and work plan

G. Bodvarsson and R. Zimmerman met with B. Lewis on October 29 to discuss workscope,
budget and preparation of PACS.
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Principal Investigator - B. Lewis
LBL Principal Investigator - G. Bodvarsson

E
To develop conceptual and numerical models for the site unsaturated zonc 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 prescnt as well as probable, or possible, future
conditions. (SCP Study 8.3.1.2.2.9)

1 1 n izati - hydr j 1
1 PLISHME

Technical Activities

3GUMO14A Develop alternative conceptual models of UZ
Began investigating mechanistic flow processes with LBL scientists, which may be used to
describe flow in the UZ (i.c., fracture-dominated or matrix-dominated flow, or a
combination of both).

3GUMO5A Construct 2-D cross-section model using TOUGH
Activity not started due to insufficient staff.

Ouglity Assurance

lannin i .
3GUMO6A Study plan revision & resolution of comments
Activity delayed 4 months due to non-receipt of reviewed SP from DOE/YMPO. Expect
this document to be returned to PI in mid- to late January 1992. Will cause a similar delay
of 4 months in 3GUMO10A, graded QA, and other QA requirements, which are dependent
on the revised study plan.

Work Performed but not in Direct Support of the Scheduled Tagks

An estimated 108 hours were spent on the following tasks:
Provided on-site ficld support for the coring of neutron borehole USW UZ-54 during
periods October 1 to October 4 and October 14 to October 18, 1991.

Coordinated USGS ficld support personnel for the coring of neutron boreholes USW UZ-54
and USW UZ-55 during the months of October and November 1991.

Completed technical review of QMP-5.05, R3 (Scientific Notebook) on November 21, 1991.
Completed technical review of QMP-3.05, R3 (Criteria Letter) on November 25, 1991.
Review of 1. Yang's paper entitled “Flow and Transport Through Unsaturated Rock--Data
From Two Test Holes--Yucca Mountain Nevada.” Paper will be presented at the High
Level Radioactive Waste Conference in Las Vegas in April 1992.

M. Whitfield Served as Acting Project Chief for Flow in Unsaturated Fractured Rock
project.
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ACTIVITIES AND ACCOMPLISHMENTS

ical Activiti
3GUM17A Develop alternative conceptual models of UZ
Contour maps and isopach maps were prepared for the base of the Tiva Canyon, the
Paintbrush and the Topopah Spring hydrogeologic units, as well as for the ground-water
table for the area of the site-scale model. These maps are needed to build a three-
dimensional grid for the numerical modeling. The maps were sent to M. Chornack and R.
Spengler for review in order to make sure that they are consistent with the larger scale data.

Quality Assurance
3GUM18A Grading of QA and other QA requirements
Reading assignments were completed by various staff members.

Planning and Qperations
3GUM14A Study plan revision and resolution of comments

No comments were received during October and November. This activity has not started
because DOE review of the study plan is not complete.

SCP 8312293 Simulation of the hydrogeologic system 0B3312E2
TIES AND A PLISHM

Technical Activities \
3GUMO02B Development of 3-D grid
The areal grid of the site-scale model has been designed and completed. Current work
includes the development of the complex, non-uniform vertical grid for the model.

3GUMO1B Data compilation and analysis
All available data is being compiled on the unsaturated zone for the development of the
site-scale model. These data are being used in the design of the three-dimensional
numerical grid.

3GUMO4B Integrate UZ propertics
Work has started on evaluating the properties of the various hydrological units within the

unsaturated zone.

3GUM11B Prepare paper for AND conference
A draft of the paper entitled, "Development of a Three-Dimensional Site-Scale Model for
the Unsaturated Zone at Yucca Mountain, Nevada,” was written by C. Wittwer and G.
Bodvarsson, for the American Nuclear Society Conference on High Level Radioactive Waste
Management in April, 1992. The paper has been seat to the USGS for review by the co-
authors (M. Chornack, A. Flint, L. Flint, B. Lewis, and R. Spengler with R. Rautman of
SNL). The paper has also undergone LBL internal review by Y. Tsang and K Karasaki.
The paper includes a site-description with emphasis on modeling needs, the modeling
approach, the development of the grid and the description of preliminary numerical
simulations performed in order to evaluate the effect of the vertical element size on the
numerical resuits.



Quality Assurance
3GUM14B Grading of QA and other QA requircments
Reading assignments were completed by various stafl members.

Planning and Operations

3GUM13B Study plan revision and resolution of comments
No comments were reccived during October and November. This activity has not started
because DOE review of the study plan is not complete.

Pr rologi hat Support Multiple Si haracterization
Activities
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.

Prototype Cross-Hole Testing 0G331212
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUT002 Continue reduction & examination of ALTS Arizona
Reduction and examination of ALTS test data continues. The temperature data is presently
being reduced and checked to insure that the pneumatic testing assumptions of an
isothermal system are adequate.

3GUT003 Continue analysis of ALTS data

Analysis of the ALTS data continues. The data is being compared to several possible
models in an attempt to best describe the flow system.

3GUTO001 Continue ALTS testing
The ALTS testing scheduled for October of 1991 was canceled due to scheduling conflicts

with the University of Arizona. The testing may be rescheduled for the spring of 1992, if
time and budget allow.

lity Assuran
Planning and Operations
P Tr; Testi 2

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GUTO4DD Design tracer gas sorplion tests
The design of the tracer gas sorption tests has been completed. Both batch and column tests
have been designed. The batch experiments utilize a glass manifold with specially designed
flasks. The sample is placed in the flask, pumped to vacuum, and injected with the desired
tracer gas. Analysis of samples is by gas chromatograph. The column experiments utilize a
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glass column connected to teflon tubing. The tubing forms a closed system that flows
through an analyzer appropriate for the gas of study. A pump provides a continuous flow of
the gas through the system.

3GUTO3DD Prepare WRI report on aqueous tracer lests
Manuscript sent to author for retyping.

3GUT13DD Conduct tracer gas sorption test on stem materials
A batch experiment testing the sorption of SF on gypsum cement is in progress.

Quality Assyrance

3GUTO11D Procure supplies for monitoring gas tracer @ NTS
The tracer gas analyzer has been returned to the manufacturer for repair. Gas flow
regulators and data loggers are either on order or on hand. All other supplies are to be
provided by REECO or RSN.

3GUTO007D Design method for monitoring gas tracer @ NTS
A meeting with representatives from REECO and RSN to coordinate system design is
scheduled for mid-December.

3GUTO009D Procure lab supplies for gas tracer tests
Ordering of supplies for batch and column testing has been completed. All supplies are in
readiness at our laboratory except the following: the glass columns have not arrived from
the manufacturer; the ITI model 120 leakmeter SF4 analyzer and the EGM CO, gas
monitor have been returned to the manufacturers for repair and custom modification.

i

Prototype Dry Coring of Rubble 0G33121.2
ACTIVITIES AND ACCOMPLISHMENTS
Technical Activitics

3GUTO1FF Complete test effects block/gas used coring tech
Results of rubble tests indicate that a surface-set-bit cores faster than an impregnated bit,
but wears out faster also. The bit penetration rate depends on fabric orientation in the
welded rock; parallel to fabric is best, and the faster penetration rates are better for keeping
the core cool. A moderate force applied to the drill is best for maximum penetration and
minimum heat produced. Compressed air works well for bit cooling and can be applied at
the minimum pressure required to remove cuttings (= 50 psi). The best rotational speed is
about 250 rpm. Both hydrostone and sulfaset will produce minimum heat inside a rubble
piece (5-15 °C) and thus either is appropriate as a blocking material for rubble.

3GUTO3FF Complete preparation of report on G-Tunnel work
An outline and an annotated outline have been prepared for this report.

3GUTO1EE Complete testing effects of core sealing method
Cores were weighed in October and November for variation in weight.

3GUTO2EE Reduce data for effects of coring methods
Data has been compiled from coring results and is in the process of being compiled in a
Lotus spreadsheet format.
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3GUT13FF Complete reduction of data effect of core sealing
Graphical analysis of data is currently underway.

Quality Assurance
3GUTO04F Develop technical procedures on core sealing
The first draft for the technical procedure on core sealing has been written and is being

reviewed.

Planning and Operations
3GUTOSFF Procure lab supplies
Required supplies were purchased for the blocking and coring tests.

Pr Pore-Watcr Extraction 0 12M2

ES AND A MPLISHME

Technical Activities

3GUT030G Complete reduce pore-water chem-vs-compress
Pore-water chemistry data was plotted for all chemical analyses done as of October 1991.
Plots were reviewed and discussed by project personnel. Presently, chemical models are
being run using the results. .

3GUT026G Complete WRI report
The WRI report on triaxial and one-dimensional pore-water extraction testing is presently
being edited. Work is progressing according to schedule.

3GUT029G Ext/anal pore water-use high press cell, UZ welded
Compressed 11 cores from UZA4,

Cut and prepared 15 core samples from UZ4 and UZS.

Received and inventoried 22 new core samples from the Sample Management Facility for
UZA4 ,UZS and UZ6s.

Procured necessary supplies for compression tests.

Tests of intact versus fragmented welded core indicates that fragmented core can produce
almost as much water as intact core. Tests of continuous versus pressure step increase
extraction methods are ongoing.

3GUT020G Procure & construct additional high press 1-D cells
Materials for construction of the 1-D cell have been ordered. Construction cannot begin
until all materials are received. :

3GUT034G Complete development of compress method extract water
Completed 1-D tests for welded tuff cores are being analyzed for relationships between
water content, percent saturation and degree of success as well as water chemistry versus
pressure of extraction. This data is required to complete the method development.

3GUT002G Complete ext/analysis chem of PW, UZ4,5,6 and GT

Water samples are being collected from 1-D tests described above. Samples will be sent out
for chemical analyses once a substantial number have been collected.
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3GUTO040G Prepare request for UZP-6 core
Requests for UZP6, UZ16 and UZ14 corc have been prepared and sent to the USGS
Sample Overview Committee representative for approval. The UZP6 borehole may not be
drilled, resulting in the core request not being necessary.

Quality Assurance

3GUTO035G Complete technical procedure for 1-D compression
The technical procedure was returned to the author after review in November 1991. The
procedure is presently being modified according to reviewer comments and should be
completed in December.

Planning and Qperations
3GUTO009G Procure second data acquisition system (IBM-386)

The second data acquisition system has been received.

3GUTO018G Procure/develop data acquisition software
Software has been ordered. The data acquisition system will be set up once all the software
has been received.

WBS 1.2 1 aturated Zone Hydrol

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)

1 131 Si rated Zone Ground-W 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 8312312 Site potentiometric-level evaluation 0G3313E2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWF004 Continue 1991 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.
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Transducers were replaced and calibrated at wells USW H-1 (tube 3) and UE-25p #1.

Transducers were calibrated at wells UE-25b #1 (lower interval), USW H-1 (tube 2), USW
H-3 (upper interval), USW H-3 (lower interval), UE-25 WT #6, USW WT-11, and UE-25
WT #16.

HP-60, R1, Method for monitoring water-level changes using pressure transducers was
revised and is ready for technical review.

Four 5-psig pressure transmitters were reccived from Handar.

Barometers 22352 and 22353 received operational check and were within specifications
rcquired by the technical procedure.

3GWF41AA Continue preparing 1989 water-level report
Both reviews of the report "Water levels in continuously measured wells in the Yucca
Mountain area, Nevada, 1989" by D. Lobmeyer and R. Luckey have been completed and the
authors are revising the report. Only minimal progress was made on this task because of
lack of personnel. '

This activity is extended four months because no one is available to work on the report.
Milestone G007 is delayed four months as a result. It will likely have trickle-down impact
on 1990 and 1991 reports as well. Milestone G008 will likely be delayed in future variance
reports.

3GWF20AA Continue analysis of water-level trends
G. O'Bricn studied barometrically induced water-level fluctuations in the upper interval of
USW H4. This interval does not respond in a ciassical manner and will require further
study.

3GWF18AA Continue study of accuracy and precision of water-level data
The draft -of the report "Precision and accuracy of water-level measurements taken in the
Yucca Mountain area, Nevada, 1988-90" by M. Boucher has been returned from three
reviewers and the author is revising the report. Minimal progress was made on this task
during this period because the author was diverted to working on quality assurance tasks for
other activities.

This activity is extended three months due to the diversion of the investigator to other
duties. Milestone G009 is delayed three months as a result. There is no impact on other
activities.

3GWF117A Convert HP-196T (notebook)
M. Boucher completed a first draft of technical procedure HP-196, “Use of Data Collection
Platforms 1o Collect Water-Level Data." The draft is with the PI for his review.

3GWF42AA Complete 1990 water-level data report
Regression analyses were done for all transducer calibrations for 1990 and results were
compiled into tables suitable for inclusion in the report.

Compilation of transducer histories was begun.
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3GWF037 Rescarch NWIS software
D. Burkhardt developed a method for using the USGS National Water Information System
software to process 1990 transducer output to water levels. The method needs to be tested
to determine if it is acceptable.

Quality Assurance
Planning and Operations

3GWF006 Convert six sites to DCPs
Six satellite data collection platforms (DCP) were received from the manufacturer along
with associated antennae and cables. The systems cannot be installed until suitable shelters
are found. D. Baldwin contacted several trailer manufacturers for specifications after he
determined that portable shelters would be most suitable.

3GWFI129A 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 softwarc but was instructed not to spend much 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 not in Direct Support of the Scheduled Task :
R. Luckey attended the hearing on the Water Appropriation Permit for use of J-13 water (32 hours).
He also reviewed approximately 1,000 pages of testimony of hydrologic aspects and made
recommendations to attorneys writing the summary brief (60 hours). He reviewed intervenor's
summary brief, again reviewed testimony, and made recommendations to attorneys writing rebuttal
brief (40 hours).

G. O'Brien and R. Luckey attended "Ground-Water Travel Time” Workshop in Tucson, Arizona.
Luckey made a presentation on one alternative conceptual modet of the large hydraulic gradient in

which he suggested that the gradient was simply a mis-interpretation of semi-perched water levels.
(55 hours)

M. Boucher prepared a Technical Data Information Form training course and gave a "dry-run” to
selected people. (40 hours)

M. Boucher provided QA support to various activities, especially Evaluation of Past Discharge
Areas, to address and close several outstanding items. (35 hours)

M. Boucher began training J. Watson, a QA specialist that will handle QA for several activities. (22
hours)

R. Luckey spent considerable time on tasks related to Saturated Zone and Quaternary/Future
Regional Hydrology tasks. (102 hours)

1.3 Analvsis of single- and multiple-well hydraulic-str 13F2

A TIES AND A MPLISHME

Technical Activities
3GWFO001D Finish intraborchole flow & stress test report .
G. Patterson continued work on the draft of the report, which is now 90% complete. The
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draft was not completed due to diversion of staff to initiate work on the newly approved
project with the Atomic Energy of Canada Limited (AECL), under an international
agreement between DOE and AECL. The staff was further diverted to evaluate, at the
request of YMPO, the feasibility and impact of an accelerated testing schedule at the C-well
complex. It is now anticipated that the finish date for this activity (3GWF001D) will be
1/31/92.

3GWF005D Monitor strain-related pressure response in wells
Data collection for pneumatic diffusivity calculations (needed for analysis of barometric
effccts in uncased boreholes) continued in UE-25c#3.

Monitoring of water level fluctuations (used in carth tide and atmospheric loading analyses)
continucd at USW H-4 and UE-SB#1.

Seismic monitoring continued at USW H-4.

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).

Quality Assurance
3GWF011D Develop software QA for analysis programs under the 8.3.1.2.3.1.3 activity

The start of this activity has been postponed to 1/1/92 for the same reasons explained
under 3GWFO010D above.

Planning an ration

Work P n ir he Schedul k

Finalized lhe updating of thc PACS (Planning and Control System) schedule for FY92 and FY93.
2.3.1.4 Multiple-well interferen in 13G2

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWF020F Construct two 3-zone packer strings
The USBR has been assembling the monolithic "test sections” which consist of protective
casing that houses the instruments needed for monitoring of pressure and temperature
changes, and injection of tracers, during hydraulic and tracer testing at the C-holes. The
completion of these “test sections” is being done in parallel with preparing for laboratory
functional testing although the latter activity, 3GWF023F, had not been planned to
commence until 12/1/91.

3GWFO0IF Build discharge pipeline for C-Holes tests
The feasibility of the proposed pipeline and the steps necessary for complcung it are being
studied.

3GWFO02F Run power and obtain permits for hydraulic tests at the C-Holes
Eslimates have been obtained of the cost of running a power line to the C-holes and the
alternative of providing gencrator power during the testing. The cost estimates indicate that
the two approaches are comparable. The decision was, therefore, made that the power line
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option be selected because it is more reliable during testing. A criteria letter will be written
10 initiate the process of securing the power.

3GWFO03F Purchase additional packers/materials for third 3-zone packer string
The USBR has been issuing requisitions for purchase of the additional components to
complete this task.

3GWFI106F Refine and add modules to aquifer test analysis program
Plans for contracting the process of updating the modules to outside consultants were

discussed. No decision has been reached yet.

3GWFO18F Oversee LBL prepare cross-hole seismic work
Discussed LBL's plans for conducting the seismic work at the C-holes in 1/92 with LBL

stafT.

3GWFO027F Preliminary numerical/analytical modeling to assist in cross-hole test design
Plans for A. Geldon to use the software package, FracMan, to conduct preliminary modeling

were made.
3GWF029F Log C-Hole temperature to dcfine intraborehole flow (for test zone selection)

G. Patterson used the logging truck that belongs to the Saturated Zone Fractured Rock
Hydrology Project to log the temperature profiles at the C-Holes. This task is complete.

lity Assuran

lanning an ration

Work Perform not in Dir upport of the Scheduled Task
Completed updating the PACS (Planning and Control System) schedule for FY92 and FY93.

4 ltiple-well interferen in,
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities
3GWF02C Prepare for cross-hole seismic work
Preparation for the cross hole seismic survey test at the C-Holes and calibration of the

electronics continued.
lity Assuran
npin Operati
ing of the C-hole si ith i r

TIE DA MPLISHME

Technical Activities

3GWF161A Preliminary modeling for tracer tests
Consideration is being given to trying a simple 1-dimensional analytical solution to the
advection-dispersion equation for porous media to come up with estimates of tracer volumes
and concentrations needed for the planned tracer tests.
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3GWF160A Expand injection permit to full suite of tracers
Discussions were held with K. Stetzenbach at UNLYV regarding the list of tracers to be
considered for expansion of the permit.

Quality Assurance

Planning and Opcrations

Work Perform not in Dir rt of the Scheduled Task
Completed the updating of the PACS (Planning and Control System) schedule for FY92 and FY93.

2 r rochemi
Principal Investigator - W. Steinkampf

OBJECTIVE

To describe spatial variations in chemical composition of ground-water; to identify chemical and physical
proccsses that influence ground-water chemistry; to use hydrochemical data to aid in the identification
and/or quantification of ground-waler travel limes; flow paths; fluxes to, from, and within the saturated zone;
and climatic conditions during past periods of recharge. (SCP Study 8.3.1.23.2)

SCP 83.1.2321 Assessment of saturated-zone hydrochemical data availability and needs 0G331312
ACTIVITIES AND ACCOMPLISHMENTS

nical Activiti
3GWHO004 Assess data (extant), phase 1

~The principal investigator obtained written record of aqueous 875r /%sr data for the region
containing the Nevada Test Site. This information will be put into a spreadsheet file for
manipulation. Unpublished USGS K, U, and Th data from cores and cuttings from
boreholes GU-3 and G-3 were input into a spreadsheet file . These, together with other
extant data to be input as time permits, will provide the basis for calculations of estimated
subsurface in situ production of selected radionuclides of interest.

3GWHO024A Develop ion-chromatograph methods
The principal investigator obtained uncontrolled copies of two technical procedures
developed by investigators at LANL and Hydrogeochem (Tucson, Arizona) for consideration
and possible adaptation by this study. Examinations of the documents, and subsequent
discussions with LANL and Hydrogeochem staff and investigators revealed differing
philosophies regarding perceived content nceds.

A lack of progress in hiring a staff member for this study forces the slippage of the planned
completion date of this effort. If requisite document preparation can be completed in
December, it is conceivable that the position could be filled by early summer and the
planned completion date met.

Quality Assurance
Planning and QOperations
3GWH022A Complete study plan comment resolution

The principal investigator completed responses to DOE headquarters and project review
comments. The revised document was returned to the project office in late November for
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disposition -- submission of revised document, with individual comments and responses, to
reviewers for consideration/acceptance.

Work Perform in Dir. rt of the Scheduled Task

An estimated 112 hours were spent on the following:
The principal investigator attended meetings of the ASME subcommittee on nuclear waste
management and the high-level waste work group in Fort Worth, Texas on October 1 and 2.
The topic of primary relevance to the Yucca Mountain Project was the need for revision of
NQA-3. Recognition of the need derived from the review of the document performed by
the project quality integration group in July. The subcommittee, which wrote NQA-3,
agreed that there had been insufficient customer (i.c., scientific investigator) input. A
formal proposal for revision was prepared and submitted to the ASME main committee.

The principal investigator attcnded a meeting of the quality integration group in Las Vegas
on October 3 and 4. The group reviewed and commented on the review draft of the new
OCRWM quality assurance requirements document. Comments were synthesized and
submitted to OCRWM QA.

The principal investigator participated in the monthly teleconferences of the project
geochemistry integration team on October 31 and November 25. Because errors in the
summary of the geochemistry exchange held in July at the NTS have been brought to the
group's attention, copies of the summary were re-distributed to USGS participants for
review and possible editing. Preparations were made to present data -collection plans at a
forthcoming workshop (December 4 and 5, Las Vegas) that will address performance-
assessment geochemical data needs.

12322 Hvdrochemical characterization of water in th r part of th urated

0G3313K2

Technical Activities

3GWHO14A Develop mobile laboratory
The principal investigator discussed laboratory needs and potential dcsngns with investigators
from Atomic Energy Canada Limited (AECL - J. Ross, M. Gascoyne), the Svensk
K rnbr nslehantering Ab (SKB - K.Alm n), and the University of Nevada, Las Vegas
Environmental Research Center (K. Stetzenbach).

3GWHO015A Develop downhole data-collection and sample-collection equipment
The principal investigator discussed equipment necds and design with J. Ross (AECL).

The principal investigator visited Tam International, Inc. in Houston, Texas on November 20
and 21. Tam is a manufacturer of hydraulic testing equipment, and has supplied equipment
and conducted tests for the DOE at the NTS. Discussions focused on the possible
incorporation of specific Tam equipment (hydraulic shifter, sliding-port sampling screens)
into an equipment system and assemblies planned for purchase in FY93. Tam
representatives expressed a strong interest in coordinating system assembly and
manufacture. This provides an alternative to purchase of the complete system in Sweden.
They also made several suggestions regarding possible means of obtaining hydraulic
potential data during planned sample collection.

The principal investigator participated in a drilling-integration meeting in Lakewood on

October 8. Discussions focussed on the nced to integrated planned activities, and revealed
that there is considerable uncertainty in the minds of individual investigators as to
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construction plans for sd, UZ, and WT boreholes.

The principal investigator met with B. Lechman (Institute of Physics, Univcrsity of Bern) and
J. Fabryka-Martin (LANL) in Tucson, Arizona on November 14. ch is the site of the
only laboratory currently capable of preforming determinations of 3 Ar actmty Based on
YMP sampling plans, Lehman suggested that the determination of %Ar in gas-phase
samples was quite feasible. He further indicated that the level of effort required for
aqueous sample collcction would be much higher than for gas-phasc samplcs Discussion
also bricfly touched on world-wide analytical capabilities for 31Kr and ¥K:.

Quality Assurance
ning an rati
1 R nal hemi har .

Technical Activities®
Quality Assurance

Planning and Qperations
3GWH905 Select sample sites, phase 1

The principal investigator spoke with W. Werrell (National Park Service) regarding
previously discussed sampling of springs and seeps within Death Valley National Monument.
A meeting was tentatively planned for late January ‘92 to examine Werrell's map files and to
discuss a reconnaissance of feasible sites.

2331 r ne Hydrologi tem 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 8.3.1.233)

P 2 n lization of rated zone flow models within th ndarn { th ibl
environment 0G3313A2
ACTIVITIES AND ACCOMPLISHMENTS

3GWMOSAA Synthesize potentiometric map
E. Ervin completed 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., 1989, 'Fluid density and gravitational variations in deep
borcholes and their effect on fluid potential', Ground Water, Vol.27, No. 3, pp. 341-350.

3GWMO7AA Develop geologic model of C-holes and site
A. Geldon attended at week-long LYNX training course in Albuquerque, New Mcxxco to
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aid in the determination of which Geographic Information System would best suit the nceds
for geologic modeling initially at the UE-25C-hole complex and later at the site scale.

1i ran

Planning and Operations
3GWMO002A Revise and resolve (USGS) study plan comments

The 115 comments on study plan 8.3.1.2.33, from 7 DOE reviewers, are being examined.
There are approximately 44 major comments. Responses to more than half of the minor
comments have becn made and added to the revised draft by E. Ervin.

Work on resolving study plan comments is slightly behind schedule as a resuit of other
commitments, such as preparation of talks and papers for the GSA ficld trip and Ground-
Water Travel Time meeting in Tucson. Anticipated delay is approximately one month.

Work Performed not in Dir rt of uled T,

E. Ervin attended the 1991 Geological Society of America annual meeting in San Diego. She ran
the post-meeting field trip with D.L. Galloway, M.P. Chornack, and A.C. Riggs entitled
"Hydrogeologic overview and field trip of the regional ground-water flow sysiem in relation to Yucca
Mountain, Nevada® held October 25-27, 1991 and presented talks at 3 stops on the trip: Tippipah
Spring, the regional hydrologic overview from the top of Yucca Mountain, and fracture pavements
200 and 300 in the Tiva Canyon Member of the Paintbrush Tuff. Eighteen geologists, including
three professors, scientists from the Savannah River site, Desert Research Institute, and Weston,
signed up for the three-day field trip that covered the area from Pahute Mesa to Death Valley. (95
hours)

vel n rk ]

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitigs

3GWMO014M Prepare and present fracture mapping results
E. Ervin's and M. Chornack's abstract entitled "Fractures in the Bullfrog member of the
Crater Flat Tuff east of Little Skull Mountain, Nye County, Nevada® was accepted and
published by the American Geophysical Union for the fall meeting to be held in San
Francisco. The talk will be given in the Hydrology Section called Field Methods in
Subsurface Hydrology on Friday, December 13.

E. Ervin continued working with the preliminary fracture data from the Bullfrog Member of
the Crater Flat Tuff east of Little Skull Mountain, including loading the grid data into the
Rockware sterconet program and making slides for the AGU talk.

3GWMO07B Coordinate LBL fracture-network modeling phase 1
E. Ervin and K. Karasaki, LBL, discussed plans for presenting fracture talks at the Ground-
water Travel Time Workshop in Tucson, Arizona, November 13 and 14.

E. Ervin presented a talk at the Ground-water Travel Time Workshop in Tucson, Arizona,
entitled: Fracture-data needs for ground-water flow modeling at Yucca Mountain in the
session on data needs on November 13.

3GWMO1CB Initial mapping of the Crater Flat Tuff _
E. Ervin attended a four-day training seminar by Golder and Associates, Seattle,
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Washington, on the use of their models FRACMAN and MAFIC. She plans to analyze the
preliminary fracture data from the Bullfrog Member of the Crater Flat Tuff, cast of Little
Skull Mountain using the FRACMAN and MAFIC programs.

uality Assuran

Planning and Operations

3GWMO15B Revise fracture mapping technical procedure
E. Ervin discussed revising the fracture-mapping technical procedure, GP-12, with R.
Spengler, GSP, and S. Beason and M. Fahey of the Bureau of Reclamation. It is planned
that the USBR scicntists will help the GSP program in performing the fracture mapping
that C. Throckmorton and E. Verbeek were conducting in rocks of the unsaturated zone. A
meeting is scheduled between Ervin and the USBR scientists in December to get their
suggestions for revisions to GP-12,

Vi f fr work model OB

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GWMO1CA Complete borehole fracture data bias study
A new borehole bias correction method was devised where a uniform and random
component from fracture data is filtered out to obtain anomalies from the data.

3GWMO4CA Incorporate outcrop data to network model 1
Preliminary statistical comparisons are being made between three fracture data sets: that
from aerial survey of Little Scull Mountain, that from C-Hole borehole survey, and that of
Barton's pavement mapping of UZ tuffs.

3GWMO06CA Complete radioactive waste conference journal article
A two-dimensional fracture network was constructed using the preliminary outcrop data
supplied by USGS scientists. Seven fracture sets were superimposed to produce a
hierarchical fracture network. A tracer test was simulated in the network using TRINET.
It was found that dispersion phenomena due to fracture intersections are highly irregular
and quite different from those in porous media.

An energy surface was constructed by testing the sensitivity of the goodness of the match to
the existence of each element. The resemblance of the surface profile to the “real® mesh
indicates that this may be a good pre-conditioner for the inversion scheme.

3GWMO05C Assist USGS prototype multiple well test phase 1
This activity has not started because no assistance has been requested by the USGS.

3GWMIOCA Assist USGS with first hydraulic test report
This activity has not started because no assistance has been requested by the USGS.

Qualitv Assurance
Planning and QOperations
Work Perform not in Dir { heduled Task

K. Karasaki attended the Workshop on Ground-Water Travel Time in the Saturated Zone held in
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Tucson on November 13 and 14,

Preclosur rol

E
To examine hydrologic conditions, including flooding, availability of water supply, and characteristics within
and above the reposilory 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)

Fl Recurrence Intervals and Levels at Potential ions of Surface Faciliti
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)

P 83.1.16.1.1.1 Site {1 n ris_hazar i 21A
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GFRO007 Incorporate FY91 data in the data base
Storms and runoff during FY91 were minimal. Data collected for the few known runoff
events are being reduced and compiled. They will soon be transmitted to PDA.

3GFRO016 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 as part of this process.

3GFR002 Collect, analyze, and evaluate FY92 flood data
No storms with sufficient strength to cause serious runoff or flooding occurred during
October or November 1991. Therefore, no data have yet been collected for FY92.

lity Assuran
Planning an rati

The PACS accounts for FY92 and FY93 were planned and revised. (8 hours)

To collect and analyze climatic, paleoclimatic, future climatic, and Quaternary bydrologic data to evaluate the
suitability of the site.



WRBS 12362 Climatol

OBJECTIVE
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.
hange in Climatj nditi
OBJECTIVE

To provide a baseline for determining the changes in climate that potentially affect the waste isolation
capabilities of the site. (SCP Investigation 8.3.1.5.1)

1M Regional Clim
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)

P 1.5.11 ic characterization of regional ¢lim 21

ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities
Quality Assurance
Planning and Operations
3GCLO0S Develop study plan
PACS schedule and budget were established for this study. Potential scientific staff have

been contacted at the University of Utah, Salt Lake City. They would be brought into the
program with an IPA or appropriate contract.

WARS 1 12 Paleoclim { Lake P nd Marsh Deposi

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 8.3.15.1.2)

1.5.1.22 Analysis of strati hy-sedimentol f marsh, lacustrine, and pl d i
0G3621B2

ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities
Quality Assurance
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3GCL001B Hire and train staff
The study was QA graded at Level 1.

Planning and Operations

3GCLO01B Hire and train staff
PACS schedule and budget were established for this study. Potential scientific stafl have
been contacted at the Desert Rescarch Institute, Reno, Nevada, and at the University of
Utah, Salt Lake City. These people will be brought into the program using an IPA or
appropriate contracts. Special permission has been sought to start technical work without
NRC approval.

WBS 1.236.2.1.3 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 southcrn Great Basin. (SCP Study 8.3.1.5.1.3)

P 8.3.1.5.1.3.1 Analvsis of pack rat midden 21G2

ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities
lity Assur
3GCL101 Hire and train staff ‘
PACS schedule and budget were established for this study. Potential scientific staff have
been contacted at the Desert Research Institute, Reno, Nevada, and at the University of

Utah, Salt Lake City. These people will be brought into the program using an IPA or
appropriate contract.

WBS 1.2.3.6.2.1.4 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 colian history of the region.
P831514 ficial its mapping of Y in ar 11
ACTIVITIES AND ACCOMPLISHMENTS
Technical Activitics

lity Assuran
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Planning and Opcrations
3GCLO001A Complete transition and hire staff

PACS schedule and budget were established for this study. Most of the scientific staff are
currently in cither GSP or HIP.

lian hi f Y ntain region 21J2

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GCLO18C Collect sediment samples - wet/dry playas
Surface sediment samples were collected from several playas in the Mohave Desert region
and in the region of Yucca Mountain.

3GCLO019C Submit analyses of mineral and selected elements
Surface sediment samples were submitted for isotope and paleontology analyses.

Quality Assurance

Planning and Operations
3GCLO18C Collect sediment samples - wet/dry playas
PACS schedule and budget were established for this study. Scientific staff are in place.

il f Future Climati ndition Hvdrologic Characteristi

QOBJECTIVE

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 1.236.2.2.1 Quaternary Regional Hvdrology
Principal Investigator - J. Stuckless

OBJECTIVE

To investigate the hydraulic characteristics of paleoflood events and to compare them with modern flooding
and related geomorphic processes; to determine past infiltration and percolation history at Yucca Mountain
through isotopic and chemical analysis of water from the unsaturated zone; to delcrmine 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 paleohydrologic
significance of calcite and opaline silica deposits along faults and fractures.

1.1 Regional pal luation
ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities

li ran
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Planning and Operations

3GQHO1AA Update/review (DOE) study plan
Study plan revisions, as per reviewer's comments and suggestions, are currently being made.
At this time, the activity is approximately 80% finished. An evaluation of the activity's
objectives (SCP) have been made to ensure that these guidelines are met by the rationale
and methodology present in the study plan. This is particularly important in terms of
responding to reviewer comments.

D. Grasso worked with P. Glancy in the Carson City office on comment resolution issues
and editorial problems regarding study plan update/review.

Work Performed but not in Direct Support of the Scheduled Tasks
The PACS accounts for FY92 and FY93 were planncd and revised. (24 hours)

SCP 83.1.52.13 Evaluati f fischar 0GI62B2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activitics

3GQHO012 Analyze water by NWQL and GSP Isotope Staff
On October 2 the NWQL completed 12 water analyses of water samples submitted in July.
The water samples were for the Oasis Valley, Spring Mountains and Nevada Test Site.

3GQHO028 Analyze faunal samples modern springs
R. Forester reports that samples collected in July are processed, and that the work is on
schedule. '

3GQHO004 Study/analyze results from wet and dry playas :
Surficial samples were collected from 16 playa sites in Nevada and 8 playa sites in California
during late October. The field party consisted of C. Faunt, F. D'Agnese, and E. Guteatag,

3GQHO007 Vegetation mapping phase 1
F. D'Agnese conducted a preliminary evaluation of Landsat Thematic Mapper data for use
in regional mapping of vegetation using existing site specific data sets. Evaluation is also
being made to determine the exact cost of Landsat data if purchases must be made.

3GQHO002 Vegetation distribution mapping Amargosa Desert not started
This activity is to be conducted by A. Turner, but the start was delayed because Dr.
Turner's IPA has not yet been approved for FY92.

Quality Assyrance
Planni 10 .
3GQHO00S Conduct field trips modern discharge springs FY91
Preliminary evaluations have been conducted for collection trips with GSP personnel.

3GQHO008 Collect faunal from past discharge sites FY92
Preliminary planning has been conducted in planning collection trips for the activity.

Work Performed but not in Direct Support of the Scheduled Tasks

E. Gutentag attended the Saturated Zone Integration Ground-Water Travel Time (GWTT) mecting
in Tucson, Arizona, November 12-15. (32 bours)
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SCP 83.1.5.2.1.42_Analog recharge sites 0G3622C2
ACTIVITIES AND ACCOMPLISHMENTS

3GQH15CA Complete data report Kawich FY 85-90
Data from Stewart Creek weir and flume for WY 1987 to 1990 were worked up and station

analysis written.
Monthly and annual summaries of the weather data were completed.
Worked on Radsol for the determination of solar radiation at the analog sites.

Solar radiation results as determined by the Bird model were sent to E. Maxwell at Solar
Energy Research Institute, SERI, for review and recommendations.

This aciivity will be delayed because of an additional trip to the analog sites in November
which was not planned. This disrupted the comipletion of the discharge data. This
disruption will delay the initial draft of the data report by approximately one month.

3GQH16CA Complete data report Stewart FY 85-90
Monthly and annual summaries of the weather data were completed.

This activity will be delayed because of an additional trip to the analog sites in November
which was not planned. This disrupted the completion of the discharge data. This
disruption will delay the initial draft of the data report by approximately one month.

3GQHO012C Collect/reduce hydro data from remote sites FY 92
Analog sites were visited and maintenance work completed, November 18-22.

Determined of precipitation for October.

Input weather data into ADAPS for Veg Spring Stewart base, Kawich Peak and Kawich
base. :

Input flume and weir data into ADAPS.
3GQHO026C Reduce ET data

Leaves collected from the field session were dried, prepared for weighing, and statistical
methods development started to detcrmine the relation between leaf weight and leaf area.

3GQH13CA Conduct chloride leaching test FY 92
Contact was made with B. Arbogast and B. Adrian GD, Geochemistry about crushing
samples for leaching. :
Collected tuff samples from Kawich and Stewart.
Contacts have been made to secure analytical services but arrangements are not complete.
This activity has not actually stated but preliminary arrangements have been made to help

be prepared for the actual start of the test. Hopefully, there will be a positive impact. The
availability of analytical services is still giving problems. The present solution is to gain
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access to HIP IC equipment and do the analysis ourselves. The HPs are not in place but
work is in progress with the authors to get them finished.

3GQH21CA Development of HRU analog basins
This activity will not be started until after an Arc Info class in January. The class was
postponed until January which was unknown at the time the PACs schedule was completed.
This will impact the beginning of activity 3GQH14C possibly by as much as a month. The
impact on the finishing date of 3GQH21CA can not be determined at this time.

Quality Assurance
3GQH15CA Complete data report Kawich FY 85-90
TDIF on Stewart flume and weir data prepared.

3GQH026C Reduce ET data
Scientific notebooks from summer ET work to LRC,
nning an ration
Work m not in_Di f th led Task

Technical review of HP-23 follow up. (2 hours)

Technical review of HP-200. (8 hours)

Provided C. Savard with potentiometer program. (1 hour)
Surveying non-csscntigl property paper work. (3 hours)
Technical review of HP-43 and HP-44. (3 hours)

Reading assignment QMP-3.08. (1/2 hour)

ab i id-zone infiltrati
PLISH
Technical Activitics

3GQHO006D Install long-term meteorological monitoring instrumentation
The sonic anemometers and their associated electronics have finally been accepted from the
vendor, paving the way for final development and installation of the long-term
meteorological monitoring equipment.

3GQHO16D Selection and preliminary mapping of micro watersheds _
This activity has not started due to scheduling conflicts. There is no significant impact.

3GQHO012D Quarterly bulk precipitation collection
The October samples were collected on schedule and without incident.

3GQHO003C Soil and moisture chemical sampling .
This is periodic sampling and none was scheduled for October and November.
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Quality Assyrance

3GQHO008D Prepare watershed monitoring scientific notebook plan
The problem with an insufficiently calibrated picce of apparatus at the calibration vendor for
soil moisture samplers has been solved and the scientific notebook plan is apparently very
near to being approved.

Planni 1 Operali

Work Perf T in Direct S f the Scheduled Tasl
A. Riggs led one full day of the post-GSA field trip "Hydrogeologic overview and field trip of the
regional ground-water flow system in relation to Yucca Mountain, Nevada.” (40 hours)

P ies of i line silica vein i 2D2
ACTIVITIES AND ACCOMPLISHMENTS
Technical Activities

3GQHS13A Evaluate total carbonate system - Yucca Mountain area
K. Futa started Sm-Nd analyses of calcite fracture fillings from Yucca Mountain drill core
samples to compare UZ and SZ calcite with the surface pedogenic calcite.

B. Marshall continued efforts to model the carbonate system at Yucca Mountain.

Efforts are underway to characterize the Sr isotopic compositions of the major mountain
ranges composed of Paleozoic marine carbonated in the Yucca Mountain area. Current Sr
work is focusing on Bare Mountain and the Striped Hills and indicates that the bedrock
substrates contribute little to the formation of associated secondary calcretes.

3GQHS814A Prepare reports - drill hole calcite silica
Papers entitled "The 8 13C and & 130 values of epigenetic calcite within Yucca Mountain,
Nevada: Paleohydrologic implication” by J. Whelan and J. Stuckless; “Strontium isotope
characterization of ground-water flow systems in southern Nevada® by Z. Peterman,
Stuckless, S. Mahan, E. Gutentag, and J. Downey; and "A model for the formation of
pedogenic carbonate based on strontium isotope data from southwest Nevada™ by B.
Marshall and Mahan were presented at the annual meeting of the Geological Society of
America in San Diego, October 21-14.

Manuscripts entitled “Strontium isotope geochemistry of calcite fracture fillings in deep core,
Yucca Mountain, Nevada® by Z. Peterman and others; and "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 were prepared for the proceedings
volume of the 1992 AND mecting in Las Vegas.

3GQHB09A Analyze samples trench 14 original exposure
Papers catitled "The & 3¢ and 8 180 values of epigenetic calcite within Yucca Mountain,
Nevada: Paleohydrologic implication” by J. Whelan and J. Stuckless; "Strontium isotope
characterization of ground-water flow systems-in southern Nevada™ by Z. Peterman,
Stuckless, S. Mahan, E. Gutentag, and J. Downey; "A model for the formation of pedogenic
carbonate based on strontium isotope data from southwest Nevada® by B. Marshall and
Mahan; "Lead isotopes in the carbonate-silica veins of trench 14, Yucca Mountain, Nevada®
by R. Zartman and L. Kwak; and "Isotopic evidence for a per descensum origin for
gydrogcnic veins in faults near Yucca Mountain, Nevada” by J. Stuckless, Z. Peterman, J.
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Whelan, and D. Muhs were presented at the annual meeting of the Geological Society of
America in San Diego, October 21-14.

3GQHS03A Analyze isotopes,/fossils - Solitario Canyon and Windy Wash
R. Forester performed micropaleontologic examinations of samples from the Crater Flat
Spring Deposits.

3GQHS15A Research sites for N-S speleothem transect
Time simply has not permitted research on possible spelcothem localities for paleoclimate
studies.

lity Assuran

ng an T

3GQHS01A Hire and train geologists
A MOA has yet to be completed between Isotope Geology and YMP; this has resulted in
delays in the start of work predicated on cooperation with IG scientists. Hiring of a
geochemist to perform U-series dating and two lower level geologists to work in the
micropaleontology and stable isotope laboratories has not yet taken place. This has pushed
forward the expected finish dates for the following activities: 3GQHS810A (Analyze
samples - deepen trench 14), 3GQHB803A (Analyze isotopes/fossils - Solitario Canyon and
Windy Wash), 3GQHB06A (Analyze isotopes/fossils - depths of known origin), 3GQHS09A
(Analyze samples trench 14 original exposure), and 3GQHS813A (Evaluate total carbonate
system - Yucca Mountain area).

Waork Performed but not in Direct Support of the Scheduled Tasks
. Whelan attended SOC meetings in October and November at the SMF.

J. Whelan prepared PACS for FY92 and FY93 and detailed budget for FY92.
All project members took GET refresher tests and passed. -
Z. Peterman served as an expert witness at the hearing for DOE's application to the State of Nevada

for increased production of J-13. Subsequent distortion and misrepresentation of his testimony
prompted him to write a letter of protest to the State Engineer.

Principal Investigator - J. Stuckless

QOBJECTIVE
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 83.152.2) B
SCP 83.1.5221 Analysis of f face hydrol I n l 0GI6RE2
ACTIVITIES AND ACCOMPLISHMENTS

Technical Activit
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Planning and Operations

3GFHO10A Revise and submit study plan
Study plan revisions, as per reviewer's comments and suggestions, are currently being made.
At this time, the activity is approximately 80% finished. An evaluation of the activity's
objectives (SCP) have been made to ensure that these guidelines are met by the rationale
and methodology present in the study plan; this is in response to reviewer's comments.
Research is also being conducted for surface-water modcl and data set application and
availability.

There is a short-term impact caused by additional time needed for employee training for D.
Grasso (GET, Driver's Education, Computer Security courses, QA training, etc.);
conference and job interviewing for GS-9 position; rescarch regarding study plan comment
resolution: and other YMP activities, such as PACS revisions and planning, and study plan
revisions (Activity 8.3.1.5.2.1.1, Regional paleoflood evaluation).

Work Performed but not in Direct Support of the Scheduled Tasks
An estimated 84 hours were spent on the following:

Attended the First National Conference on Climate Change and Water Resources
Management (Albuquerque, New Mexico, November 4-7, 1991) to ascertain the present
state of knowledge regarding future climatic change, and to make contacts with other
researchers involved in climatic change and/or surface water modeling.

Conducted search and interview recruitment sessions for surface-water modeler to fill the
GS-9 position for this activity. We hope to get someone on staff by January or February
1992. Contacts made at the climatic change conference look very promising.

Revising and planning PACS for FY92/93.

hesis of effl ibl h limate chan rol
h risti { ntain r n

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GFHO004C Analyze structural geology
C. Faunt completed GSIS input of mapped faults at all scales (1:24,000 to 1:500,000). Faults
are attributed to orientation (strike), type, and author.

C. Faunt input data on regional and local stress fields.

3GFHO003C Conduct literature search for GSIS (Future/Quaternary GW)
C. Faunt continued literature search and review including: Reheis (1990), Reheis and
Noller (1990), Frizzel and Zoback (1987), Anderson and Ekren (1977), Stock and others
(1985), Zoback and Zoback (1980), Warren and Smith (1985), Stewart and others (1968),
Stewart (1971), Wright (1976), Thompson and Burke (1973), Zoback and Thompson (1978),
Carr (1974, 1984, 1990), Hamilton (19xx), Scott (1990), Rogers et al. (1983, 1987), Wernicke
and others (1988), Anna (1986), Kolm and Downey (in review).

F. D'Agnese continued literature search and review including: Evans and Thames (1981),
Huete (1988), Huete and others (1985), Kurzius (1981), Lillesand and Kiefer (1979), Shantz
and Piemeisel (1940), Smith and others (1990a, 1990b), Tucller (1987), Meinzer (1927),
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Robinson (1958), Burbey and Prudic (1991).

3GFHO023C Develop recharge/discharge estimates
F. D'Agnese and K. Kolm developed preliminary methodology for regional
recharge/discharge modeling. This included methods for locating areas of average annual,
monthly, and daily recharge/discharge. Also, temporal and spatial problems that would
need to be resolved with GSIS methods were discussed.

F. D'Agnese conducted preliminary evaluation of Landsat Thematic Mapper data for usc in
regional mapping of vegetation using existing site specific data sets. Evaluation included
determination of data, time and economic requiremeants for regional mapping. Vegetation
mapping layer will be used for calculation of recharge/discharge estimates in regional
model. This task is also conducted as part of Past Discharge Study.

3GFHO028C Gather input data to GSIS
F. D'Agnese acquired and traced regional cross-sections to be used for regional 3-D

hydrogeologic framework.

F. D'Agnese acquired and converted cighteen (18) 1:100,000 scale Digital Line Graph data
files of surface hydrology for regional area.

C. Faunt and F. D'Agnese converted most of the GIS data base from PRIME Arc/Info to
SUN Arc/Info. This was result of discontinued license for Arc on the PRIME.

C. Faunt assisted D. Burkhardt in data conversion of large-scale surficial geology maps of
Amargosa Region.

F. D'Agnese arranged for frec-flow of Arc AML (Arc Macro Language) files from USGS
GIS Lab in Building 53 to YMP computers. Also, D'Agnese was trained in AML use and
code development from GIS support staff. . : :

D. Williams (USGS unpaid volunteer) instructed F. D'Agnese and C. Faunt in use of
Arcplot (Arc/Info Plotting software) and ArcTIN (Arc/Info Triangulation software).

Ouality Assyrance

Planni Te .
3GFH004C Analyze structural geology
C. Faunt and K. Kolm reviewed progress on structural analysis methods and discussed the
direction of further work.

3GFHO028C Gather input data to GSIS
F. D'Agnese sent correspondence to State Soil Conservation Service of California and
Nevada requesting STATSGO (State Digital Soil Survey Data at 1:250,000). Response from
state agencies received. Nevada will accommodate request for regional arcas ASAP.
California will accommodate request as early as January 1992 because they have
encountered software/hardware problems with size of data file requested.

3GFH025C Establish data documentation procedure for GSIS

A. Turner, C. Faunt, F. D'Agnese began developing structure for data documentation
procedures. Issues included tracking source of data, published date, author, scale, etc.
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Work Performed but not in Direct Support of the Scheduled Tasks
C. Faunt and F. D'Agnese conducted field sampling (50+ hrs/person) of wet and dry playas with E.
Gutentag for Past Discharge from October 16-27.

C. Faunt, K. Kolm, and E. Gutentag co-authored "Characterizing the Distribution of Pedogenic
Carbonates Using a GIS and a Carbonate Accumulation Program, Amargosa Desert, Nevada”.
Faunt presented paper at GSA Annual Meeting, San Diego, Oct. 20 - 24. F. D'Agnese and Faunt
attended GSA Annual Meeting as part of Past Discharge Wet/Dry Playa sampling trip. (32
hrs/person)

C. Faunt attended Saturated Zone Integration Committee Meeting, in Tucson, Arizona, from
November 12-15. Faunt also presented paper (prepared by Faunt, K. Kolm, J. Downey, E.
Gutentag) on "Framework-based, Three-Dimensional, Conceptual and Numerical Modcling Efforts
of Future/Quaternary Regional Ground-water System of Southern Nevada - Death Valley Region®.
Faunt also conducted sampling of selected playas in Sonoran Desert with Gutentag for Past
Discharge. (40+ hrs)

C. Faunt and F. D'Agnese attended special training session with B. Wales, Applications Specialist of
Intergraph Corp., Houston. The meeting addressed methods for constructing 3-D hydrogeologic
model from interpretive cross-sections in three-dimensional space. (Since no other Intergraph user
has developed a 3-D model of this kind, Wales has decided to dedicate time to developing methods
specifically for YMP Future/Quaternary Regional Hydrology activities and plans to meet on a
regular basis until completion of model. Next meeting was scheduled for early January 1992.) (16

hrs/person)
J. Downey completed paper co-authored with H. Classen on the applications of SNODIF simulation
model. (40 hrs)
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 agrecments, requirements, and policies, environmental and
permitting requirements, and related DOE orders, and the development of site-related regulatory
documentation; to plan and conduct environmental ficld investigations and transportation studies related to
eavironmental compliance, permitting and repository design; to plan and conduct socioeconomics studies to
assess the regional sociocconomic action studies; to coordinate Project activities with the community and
state and local governments; and to plan and implement a public communication plan.

WES 1252 Licensi

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 sitc 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.

79



n rdi
Principal Investigator - L. Hayes

OBJECTIVE

To coordinate the preparation review and revision of SCP Study Plans.

1ES AND A PLISH
The Study Plan for Stratigraphic Studies, *Characterization of the Vertical and Lateral Distribution
of Stratigraphic Units within the Site Area’, Study 8.3.1.4.2.1, was revised. All review comments
were resolved, and the completed SP was submitted to DOE. Final comment resolution meeting is
currently scheduled for December 1991.

S. Keller transmitted the October HIP study-plan status report to W. Causseaux October 31.

Study Plan 8.3.1.2.1.4 (Regional hydrologic system synthesis and modeling) - S. Keller completed the
revisions necessary to close out the Project Office verification of the study plan, and the document is
now in the Project Office approval process.

Study Plan 83.1.2.2.8 (Fluid flow in unsaturated, fractured rock) - E. Kwicklis and S. Keller finalized
the author-reviewer concurrences on the author responses to DOE review comments. The study
plan was transmitted to T. Brady for HIP review on October 28, and will be transmitted to the
Project Office in early November.

Study Plan 8.3.1.2.3.2 (Saturated-zone hydrochemistry) - B. Steinkampf and S. Keller completed the
revisions required from the May 21-22 comment resolution workshop. The document will be
transmitted to T. Brady for HIP review in early November, and then transmitted to the Project
Office. :

Study Plan 8.3.1.2.3.3 (Site saturated-zone synthesis and modeling) - S. Keller assisted E. Ervin with
author responses to DOE review commeats.

Study Plan 83.1.5.1.2 (Paleoclimate Study) - F. Singer revised figures and tables for Sections 1.2 and
4 of the study plan in response to YMP comment review.

Study Plan 8.3.1.2.2.8 (Fluid flow in unsaturated, fractured rock) - E. Kwicklis and S. Keller finalized
the document and its comment resolution form package in response to HIP review by T. Brady. On
November 26, the study plan was produced at SAIC and transmitted with the CRF package from
USGS-HIP to the Project Office for verification and approval.

Study Plan 8.3.1.232 (Saturated-zone hydrochemistry) - W. Steinkampf and S. Keller finalized the
document and its CRF package in response to HIP review by T. Brady. On November 27, the study
plan was produced at SAIC and transmitted with the comment resolution form package from USGS-
HIP to the Project Office for verification and approval.

Study Plan 8.3.1.4.2.1 (Vertical and lateral distribution of stratigraphic units in the site area) - F.
Singer revised text, figures and tables for Sections 1.2, 4 and 5 of the study plan in response to
YMP/OCRWM review comments.



2 i-Annyal Pr Repor
Principal Investigator - L. Hayes

To provide support to DOE/HQ for the development and preparation of the Site Characterization
Semiannual Progress Reports.

ACTIVITIES AND ACCOMPLISHMENTS
M. Chornack completed and submitted input to the six-month, SCP Progress Report for SCP
83.1.2.24.1.

J. Czarnecki finalized the Technical Status Report for the period of April-September, 1991.
The TSR was prepared for SCP Activity 8.3.1.23.1.2, Site Potentiometric-Level Evaluations.

The semi-annual progress report for SCP Activity 8.3.1.5.2.1.4a, Analog Recharge Sites, was
prepared.

WBS 1.2.54 Environment

To identify data requirements; to collect required environmental ficld data; and to prepare topical data
reports. :

WBS 1.2.5.48 Water Resources
Principal Investigator - J. Gibson

OBJECTIVE .
To provide water resources environmental field activity planning documents, field data and analyses, and
topical reports describing the results of field data analyses.

A MPLISHME

Technical Activities

3GWRO001 Groundwater levels/springflow monitoring
Water level measurements were made at 13 monitoring sites during the month of
November. All data collected were reviewed and entered into the USGS project data base.

3GWRO005 Groundwater monitoring quarterly report, first quarter FY92
Continued to review and compile historic water level and springflow data to be included into
the project data base.

~  3GWRO010 Aquifer pump test JF-3
Acquired and began initial tests of instrumentations needed to collect continual water level
data for wells associated with the pump test of proposed well JF-3.

Quality Assurance

3GWRO001 Groundwater levels/springflow monitoring
A final review of the draft for technical procedure HP-225, Methods used to Collect and
Analyze Ground-Water and Surface-Water Samples, was made by the project staff with only
a few minor corrections required. The procedure was returned to the QA office for final
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typing.
Project staff participated in various QA training assignments as directed by the QA office.

nning an rati
3GWRO009 Locate and design well JF-3
Consulted withk DOE/YMPO contractors on the plans and specifications as to the location,
objectives, and development of the proposed monitoring well, JF-3.

3GWRO00S5 Groundwater monitoring quarterly report, first quarter FY92
Prepared a draft outline for the first quarter data report.

Consulted with DOE on a draft memo for the National Park Service describing the
scheduling and conteats of planned quarterly data reports summarizing water levels and
springflow measurements associated with the Water Resources monitoring activity.

3GWRO010 Aquifer pump test JF-3 ,
Prepared plans for instrumentation, pumping strategies, water level monitoring, and water
quality sample collection for the proposed monitoring well JF-3 and NTS production wells J-

12 and J-13.

Work Perf in Di ]
Review and evaluation of transcripts from the State water rights permit hearings in September.

12.9 PROJECT MANAGEMENT

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.

w men In i

To provide overall management of the Yucca Mountain Project including: technical integration and
interaction with other OCRWM Program clements.

WBES 1.2.9.14 Records Management
Principal Investigator - L. Hayes

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.

The following deficiency documents relative to the records management program were addressed:

CAR-YM-91-52 ICN No. 6 was issued 10/11/91, closing all actions for this finding.
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AFR-USGS-9013-08 An amended response was prepared completing this finding.

AFR-USGS-9010-07 A supplemental response was prepared completing this finding.

AFR-USGS-9010-08 An amended response was prepared completing this finding.

USGS-CAR-91-08 USGS LRC continues to hold documents as a part of USGS-CAR-
91-08 until resolution of this CAR-YM-91-065 by the Central
Records Facility (CRF).

CRF CAR-YM-91-065 A guidance letter from C. Gertz will be incorporated into the next
revision of QMP-17.01.

QMP-17.01, RS, YMP-USGS Records Management, bas been through review and comment
resolution, and is ready for signatures. However, modifications were issued to QMP-17.01, R4 as
well as QMP-17.03, RO to expedite the closure of audit findings as well as to ensure that QMP-17.01,
RS will be complete when it is issued. Issues yet to be resolved are (1) bow best to implement the
requirements of receipt control, and (2) completeness and legibility issues in the DOE guidance
letter. QMP-17.01, RS will be re-evaluated before issuance.

The LRC received 354 QA “stand-alone” documents and 16 packages. No new manuscript packages
were received. Two raw data segments were submitted to the LRC. One is for GD report OFR 90-
474 by L.A. Anderson, the other is for an LBL report which is, by contract, processed through HIP.

Neither report has been published yet.

Sixteen packages containing 2,622 pages of QMP-related documents were transmitted to the Central
Records Facility (CRF). There were four transmittals to the CRF containing 11 manuscript
packages with a total of 1,314 pages. Three packages of Cited References were sent to the CRF
containing 25 references and 1,357 pages.

File maintenance required 25 hours, system testing 19 hours, and restoration and verification of
back-up took 8 hours of time. Computer backup involved 13 hours and research and correction of
discrepancies required 16 hours. Quality Verification Check of documents required 23 hours,
document search and pulling of documents totaled 54 hours, and document clean-up 52 bours. Nine
hours were spent on the RIS, 6 hours on NCR packages and 2 hours on Procurement. Forty-eight
develocorder tapes were picked up from the Earthquake Center and sent to Security Archives.

The 10/15-18/91 DOE audit of several QA criteria required the attention of several of the LRC
persoancl, as much of the audit activity is centered in the LRC. T. Brainard was given 26 hours of
YMP-USGS training.

A meeting was held to determine the status of corrections and enhancements to the records
management software. Formal testing has been completed to compare the performance of the file
server at the LRC and the file server at HIP in Building 53 in providing file access for the Records
Database System.

Interim Change Notice (ICN) - 06 to the YMP-USGS Quality Assurance Program Plan was
distributed.

The following approved Quality Management Procedures (QMP), QMP Modifications, and technical
procedure were distributed:

QMP-1.01, R4 Organization Procedure
QMP-5.03, R7 Development and Maintenance of Quality Management Procedures
QMP-5.04, R4 Preparation and Control of YMP-USGS Quality Managemen

Procedures .
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QMP-2.01,R2-M1
QMP-2.01,R2-M2

QMP-2.02,R5-M1
QMP-2.07,R1-M3
QMP-3.04,R3-M2

QMP-3.05,R2-M1
QMP-3.07,R3-M2
QMP-3.10,R2-M1
QMP-3.11,R1-M1
QMP-3.13,R1-M1
QMP-4.01,R3-M3
QMP-5.01,R4-M1
QMP-5.02,R3-M1
QMP-5.05,R2-M1
QMP-7.01,R4-M3
QMP-15.01,R4-M3

Management Assessment of YMP-USGS Quality Assurance
Program

Management Assessment of YMP-USGS Quality Assurance
Program

USGS Personnel Qualification

YMP-USGS Personnel Qualification

Technical Review, Approval, and Distribution of YMP-USGS
Publications

Work Request for NTS Contractor Services (Criteria Letter)
YMP-USGS Review Procedure

Verification of Scientific Investigations

Peer Review

Design Input

Procurement Documeat Control

Preparation of Technical Procedures

Preparation and Control of Drawings

Scientific Notebook System

Control of Purchased Items and Services

Control of Nonconforming ltems

QMP-18.01,R6-M2 Audits

QMP-18.02,R2-M1 Surveillances

HP-209, RO Method for Preparing Tracers for Addition to a Water Supply
System

Numerous routine document control functions were performed including issuing procedures to new
copy holders, distributing replacement documents, sending out follow-up DTN, decontrolling
participants, and transmitting six completed DTN record packages to the YMP-USGS Local Records
Center. There are currently no overdue DTNs.

A controlled copy of the YMP-USBR QA Manual was issued to M. Fahy, USBR; R. Scavuzzo,
USBR, received controllcd copies of the 24 newly approved USBR technical procedures.

The YMP-USGS Records Coordinator (L. Watt) attended Initial Instructor Training for Subject
Matter Experts, Parts 1 and 2, in anticipation of commencing the next series of Records
Management training.

Supplemental comments requested and provided for AFR-USGS-9010-07. Final actions were
accepted for AFR-USGS-9020-08 and AFR-USGS-9013-08. Actions for USGS-CAR-91-08 will be
complete upon issuance of QMP-17.01, RS. Information regarding records legibility and complete-
ness is now incorporated into QMP-17.01, RS; therefore, CAR-YM-91-065 is expected to be closed
in November.

Training for the revised QMP-17.01 (Rev. 5) has been postponed until January. Issuance of the
procedure is anticipated to have a January 31, 1992 effective date.

Acceptance criteria for records iato the CRF has stabilized. Procedures for handling details arc now
more uniform, without frequent changes/reversals in how specific corrections should be handled.

Barbara Hersh will begin handling the develocorder film activities in December, as this is a data
activity and not a records activity.

All requested actions concerning identifying and segregating microfilm and hardcopy that contain
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privileged information for Privacy Act System 80 records were researched and answered.

The Local Records Center received 331 QA “stand-alone” documents and 22 new packages. A total
of 471 documents were processed, 71 packages verified and 34 packages were issued “fix-its.” Two
Geologic Studies Program (GSP) publication packages were received and 51 rolls of develocorder
film were picked up from the Earthquake Cenler.

Thirteen packages. containing 1,889 pages of Quality Management Procedure QMP-related records
were transmitted to the Central Records Facility (CRF). There were two submittals of publications
packages containing 510 pages and two submittals of Cited References with a total of 237 pages.

Interim Change Notice (ICN) - 07 to the YMP-USGS Quality Assurance Program Plan, and QMP-
8.03, R4, Control and Transmittal of Technical Information to the Project Technical Database, were

distributed.

The following approved modifications to QMPs were distributed:

QMP-2.08,R1-M1 Non-Federal Contractor Personnel Qualification
QMP-2.08,R1-M2 Non-Federal Contractor Personnel Qualification
QMP-4.01,R3-M4 Procurement Document Control

QMP-17.01,R4-M6 YMP-USGS Records Management
QMP-17.03,R0-M2 YMP-USGS Local Records Center

The following approved technical procedures were issued:

HP-23, R2 Collection and Field Analysis of Groundwater Samples from Saturated Zone
HP-45, R2 Method of Installation, Operation, and Examination of a Recording Streamflow
Gage Using the Bubble-Gage STACOM Manometer System
HP-116, R1 Method to Install, Operate, and Examine a Recording-Stream(low Gage that Uses a
’ Stilling-Well System with a Continuous Graphic Recorder

HP-121,R0 Installing and Retrieving Information from a Setra Pressure Transducer
HP-230,R0 Determination of Water Potential Using the Decagon SC10-A Thermocouple
Psychrometer

Numerous routine document control functions were performed including issuing procedures to new
copy holders, distributing replacement documents, transferring controlled documents to new copy
holders, sending out follow-up DTNs, and transmitting five completed DTN record packages, five
approved YMP-USGS technical procedure records packages, and one approved YMP-USBR
technical procedure record package to the YMP-USGS Local Records Center.

WBS 1.29.15 Training
Principal Investigator - L. Hayes

DA MPLISHM
Individual reading assignments were distributed per management's request. Participants requiring
unescorted access to Yucca Mountain were scheduled for DOE's General Employee Training
(GET). The Training Coordinator proctored GET Refresher Training exams for Denver-area
participants. YMP-USGS orientation was updated to reflect organizational changes. Orientation
classroom instruction and videotape assignments were provided. Arrangements were made for a
T&MSS instructor to present Initial Instructor Training, Parts 1 and 2, in Denver on November 13
and 14.
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S. Boucher (Foothills) was provided assistance in preparing to instruct HIP personnel on completing
TDIF forms. A. Handy (USGS) and T. Mendez-Vigo (SAIC) were assisted in preparations to
present orientation to personnel in San Francisco, Menlo Park, and Flagstaff.

Reading assignments were issucd for the following procedures:

HP-209,R0 Method of Preparing Tracers for Addition to a Water
Supply System

AP-5.1Q,R2 Control and Transfer of Technical Data on the Yucca
Mountain Site Characterization Project

QAPP-01, RS, ICN-6 USGS Quality Assurance Program Plan, ICN-6

HP-229, RO Determination of Water Content and Physical Properties
for Laboratory Rock Samples

HP-230, RO Determination of Water Potential Using the Decagon
SC10-A Thermocouple Psychrometer '

QMP-2.08,R1-M2 Non-Federal Contractor Personnel Qualification

QMP-4.01,R3-M4 Procurement Document Control

QMP-8.03, R4 Control and Transmittal of Technical Information to the
Project Technical Database

QMP-17.01,R4-M6 YMP-USGS Records Management

QMP-17.03,R0-M2 YMP-USGS Local Records Center

YMP-USGS-QAPP-01, RS, ICN-7  Quality Assurance Program Plan

A letter was distributed to all active YMP-USGS personnel regarding changes resulting from the
October managerial reorganization. The letter and accompanying highlights sufficed for YMP-
USGS instruction purposes; however, reading assignments were distributed for the following:

QMP-1.01, R4 Organization Procedure
QMP-5.03, R7 Development and Maintenance of Quality Management Procedures
QMP-5.04, R4 Preparation and Control of the YMP-USGS Quality Assurance

" Program Plan _
QMP-2.01,R2-M1 & M2 Management Asscssment of YMP-USGS Quality Assurance

Program .

QMP-3.05R2-M1 Work Request for NTS Contractor Services (Criteria Letter)
QMP-5.01,R4-M1 Preparation of Technical Procedures
QMP-5.04, R3-M1 Preparation and Control of Drawings

Planning for instruction to QMP-17.01, RS started. A letter was distributed to management
requesting reading and classroom assignments for revision 5.

The Training Coordinator met with G. Abend to provide QA indoctrination and to discuss training
issues for A. Flint's group at the HRF.

As a follow-up to a commitment made at the September DOE Training Representatives Meeting,
copies of the YMP-USGS Training Database and QUAD programs, source codes, and user's
manuals were distributed to TRW, LANL, and LLNL.

Seven training program records packages were prepared and submitted to the Local Records Center.
Information regarding reading assignment completion status was provided to the TPO QA Advisor.

Individual reading assignments were distributed. Participants requiring unescorted access to Yucca
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Mountain were scheduled for DOE's General Emplovee Training (GET) and the Training
Coordinator proctored the Refresher Training exams for Denver-area participants. Orientation
classroom instruction was provided to participants in Denver, San Francisco, Mealo Park, and
Flagstaff. A T&MSS instructor presented Initial Instructor Training for Subject Matter Experts,
Parts 1 and 2, in Denver on November 13 and 14.

Review comments were prepared for the DOE/T&MSS YMP Performance-Based Training
Specifications and User's Manual.

Principal Investigator - L. Hayes

BJ IVE
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 distributions. estimated cost distributions, FTE reports, and the USGS
cost reports for September and October were compiled. The September 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 September was compieted and the report was edited and
submitted to DOE.

The Project Worker Data Forms were submitted for the USGS for the third quarter of 1991 with
projections for the fourth quarter of 1991 and the first quarter of 1992.

PACS descriptions of work for FY92 and FY93 summary accounts were compiled.

The status and updating of all USGS schedules, was completed on time and sent to Las Vegas for
input into the APECS system.

An effort has been directed to get the schedules changed and new logic plotted for all USGS work
for FY-92 and FY-93. This has required a large amount of overtime due to the deadlines that were
imposed. This effort is well underway and on schedule for completion within the given time frame.

PACS descriptions of work for FY92 and FY93 summary accounts were compiled and the work
scopes for the Hydrology Program and the management accounts were sent to Las Vegas.

This month was devoted entirely to the completion of redoing all schedules for the Saturated Zone,
Unsaturated Zone and the Geologic Division for PACs input to the APECS system in Las Vegas.

This consisted of a total of 109 separate schedules and a network containing approximately 3,000
activities. This was a very difficult task to accomplish within the given time frame, requiring a very
structured planning schedule and a large amount of overtime. This was accomplished with all
schedules being approved by the Pls involved with the individual study plan or program and all data
submitted to Las Vegas on time, with the balance of this month being used for minor cleanup and
housckeeping of the files.

L. Shaffron used a dBase III+ procedure to reduce data in support of the Amargosa boreholes tuk.
(Regional saturated-zone study) for S. Keller.
[}
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S. Barnes furnished actual FY91 travel costs at the third level WBS to the USGS.

USBR submitted Information Resources Long Range Plan data consisting of FY91 expenditures and
FY92-FY98 plans.

WBS 1.29.3 OQuality Assurance

1
To establish and implement a Yucca Mountain quality assurance program.

9

Principal Investigator - T. Chaney

OBJECTIVE

To establish and maintain the QA program descriptions.

ACTIVITIES AND ACCOMPLISHMENTS

The following Quality Management Procedures and QMP Modifications were approved:

QMP-1.01, R4 Organization Procedure

QMP-5.03, R7 Development and Maintenance of Quality Management Procedures

QMP-5.04, R4 Preparation and Control of the YMP-USGS Quality Assurance
Program Plan

QMP-2.01,R2-M2 Management Assessment of YMP-USGS Quality Assurance
Program

QMP-2.02,R5-M1
QMP-2.07,R1-M3
QMP-3.04,R3-42

QMP-3.05,R2-M1

USGS Personnel Qualification

YMP-USGS Instruction

Technical Review, Approval, and Distribution of YMP-USGS
Publications

Work Request for NTS Contractor Services

QMP-3.07,R3-M2 YMP-USGS Review Procedure
QMP-3.10,R2-M1 Verification of Scientific Investigations
QMP-3.11,R1-M1 Peer Review

QMP-3.13,R1-M1 Design Input

QMP-4.01,R3-M3 Procurement Document Control
QMP-5.01,R4-M1 Preparation of Technical Procedures
QMP-5.02,R3-M1 Preparation and Control of Drawings

QMP-5.05,R2-M1

QMP-7.01,R4-M3 .

QMP-15.01,R4-M3
QMP-18.01,R6-M2
QMP-18.02,R2-M1
QMP-8.03, R4,

QMP-2.08,R1-M1

Scientific Notebook System

Control of Purchased ltems and Services

Control of Nonconforming Items

Audits

Surveillances

Coatrol and Transmittal of Technical Information to the Project
Technical Database

Non-Federal Contractor Personnel Qualification

QMP-2.08, R1-M2 Non-Federal Contractor Personnel Qualification
QMP-4,01, R3-M4 Procurement Document Control
QMP-17.01L,LR4-M6 YMP-USGS Records Management
QMP-17.03,R0-M2 YMP-USGS Local Records Center

A draft of QMP-4.02, R3 was finalized. This revision addresses management agreements not
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covered by AP-5.19Q; that is, the OQMP will address intra-agency suppliers as well as other non-
YMP-Participants who will provide support for YMP-USGS work.

A review of the draft OCRWM QARD was conducted and extensive review comments were pre-
pared for transmittal to the YMP QA Office.

QMP-4.02, R3, Control of Intra-USGS Acquisitions, has been distributed for approval signatures.
The following QMPs were distributed for Division Review:

QMP-3.05, R3 Request to Initiate Job Packages and Work Authorization (Criteria Letter)
QMP-3.15, R0 Application of Graded Quality Assurance
QMP-5.05, R3 Scientific Notebook System

The following draft QMPs were changed as requested and returned to their respective authors:

QMP-3.03, R3 Software Quality Assurance

QMP-3.04, R4 Technical Review, Approval, and Distribution of YMP-USGS Publications
QMP-7.01, RS Control of Purchased Items and Services

QMP-7.04, RO Vendor Evaluation

QMP-16.03, R3 Trend Analysis

QMP-17.01, RS YMP-USGS Records Management

Management meetings were held to reach consensus on the final draft for QMP-3.03, R3. One
outstanding issue concerning distinguishing verification and validation requirements for software will
require discussion with DOE/YMPO QA and the Sofiware Advisory Group before this procedure is
approved.

WBS 12932 litv Assurance - its an ill
Principal Investigator - T. Chaney

OBJECTIVE

To verify the QA program through periodic audits and surveillance of Project activities.

ACTIVITIES AND ACCOMPLISHMENTS
Participated in the YMPO Audit of the YMP-USGS criteria 1, 2, 15, 16, and 18.

Amended responses to the USBR's Audit Finding Reports from Audit USGS-91-15 were evaluated
and accepted.

The National Water Quality Laboratory's responses to Audit Finding Reports from Audit USGS-91-
18 were evaluated and amended responses were requested.

The audit report for Audit 91-21 on two GD activities was written and issued. It included one
Corrective Action Report (CAR-91-11).

Several extension requests, amended responses, and supplemental responses to Audit Finding
Reports were reviewed and accepted.

Responses and recommendations for closure of Audit USGS-91-09, Observation 1, Radiation and
Energy Balance Systems (REBS) and for USGS-AFR-9114-01 were recommended.
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Audit Report USGS-91-23 for EG&G Geometrics, Inc. was submitted, recommending their
retention on the Approved Vendors List (AVL).

Following review of the USBR response for AFR 9007-01R1, it was concluded that an amended
response will be needed to clarify the root cause and preventive actions for the (inding.

Corrective Action Report USGS-CAR-91-11 concerning scoping work performed without the use of
any planning documents was issued to the TPO. This CAR was generated from Audit USGS-91-21.

Corrective Action Report USGS-CAR-92-03 concerning a recurring deficiency related to the lack of
management agreements was issued to HIP.

Numerous Nonconformance Report and Audit Finding Report corrective actions were verified and
subsequently closed. These included NCRs -91-32, -35, -40, 41, -42, AFRs -9101-04, 9105-03, 9105-
04, 9110-04, and 9112-03.

The AVL has been reformatted to better meet user's needs.

Vendor Evaluation Report USGS-92-E01, Sverdrup Technology Corp., was submitted,
recommending their retention on the AVL. -

An interim report on the evaluation of the capabilitics of Scott Specialty Gases, Inc. to provide
Freon, gases was submitted.

Provided information to complete/update Nonconformance Report Log in preparation for the DOE
Audit. Participated in the audit as point of contact for QMP-15.01 and part of QMP-18.01.

Performed reviews, assembled and prepared transmittal document record packages concerning
approximately 45 NCRs. '

Investigative Reviews for verification of completed corrective actions were submitted for the closing
of NCRs -91-27, -32, and -35.

Input was prepared for use in the Trending Report of Root Cause statements for approximately 25
deficiency documents.

Nine Nonconformance Report and Audit Finding Report corrective actions were verified and
subsequently closed. These included NCR-91-29, AFR-9013-08, 9101-04, 9105-04, 9110-08, 9110-10,
9112-03, 9112-04, and 9119-01.

Several extension requests, amended responses, and supplemental responses to Audit Finding
Reports were reviewed and accepted. These included Audit Findings from Audit 90-13, 91-10, 91-15,
91-18, and 91-19.

Reviews were performed, packages assembled, and necessary documents prepared for transmittal of
46 previously closed NCR record packages. -

Met-One Instruments, Inc. was contacted regarding the status of the delinquent response to Audit
Finding AFR-9119-01. The deficiency and a proposed response were discussed with the vendor, who
subsequently submitted the response to the QA Office, resulting in closure of the Met-One
Instruments audit findings this month.



Investigations and discussions regarding the resolution of CAR-91-11 on scoping activitics were
conducted. These investigations included the review and study of the QAPP, QARD, QAPD, and
various implementing procedures.

QMPs -18.01 and -18.02 were reviewed and considered for subscquent revision. As part of the
review to determine what changes were necessary to these two procedures, a comparison of QMPs -
2.05, -18.01, and -18.02 to the "Draft” of DOE/RW QARD, Rev. 0 was begun. Subsequently, a draft
revision of each QMP was submitted to the QA Office.

An amended response to Audit Finding Report AFR-USGS-9007-01, R1 was requested from the
USBR. Subsequently, the Lead Auditor had a meeting to clarify the amended response
requirements for the Audit Finding. This AFR remains open.

Surveillance USGS-92-S01 of the USBR soils work was researched and planned. A surveillance plan
was subsequently written and distributed.

The quarterly Approved Vendor List (AVL) was updated and issued. It reflects the annual
requalification of Geochron Laboratories Division of Kruger Enterprises; USGS Stabie Isotope
Laboratory; Air Products and Chemicals, Inc.; Druck, Inc.; LaCoste and Romberg Gravity Meters,
Inc.: National Geodetic Survcy (NGS); Teledyne Hastings-Raydist; Sverdrup Technology, Corp.; and
EG&G Geometrics. The AVL has been reformatied Lo better meet the user's needs.

Five vendor evaluations were either completed or were started during the month, including: (1)
Vendor Evaluation USGS-92-E01, of Sverdrup Technology, Corp. was performed to determine if the
vendor's approved scope of services could be expanded to include calibration services for optical
levels and theodolites. The evaluation resulted in the inclusion of these services for the vendor on
the AVL. (2) Vendor Evaluation USGS-92-E02, National Geodetic Survey, was performed and 2
report was submitted recommending retention on the AVL. (3) Vendor Evaluation USGS-92-E03,
Intertyme Metrology Laboratory, Inc. is in progress to determine if YMP-USGS-approved
calibration services can be expanded to include balances. (4) The Vendor Evaluation of Wave-Tek
Datron, Inc. is in progress. (5) A Vendor Evaluation is in progress to determine if the YMP-USGS-
approved services provided by Scott Specialty Gases, Inc. can be expanded to include Freon, gases.
This includes a coordination effort with DuPont Chemicals and the National Institute of Standards

and Technology (NIST) to determine if NIST traceability for Freon, gases can be established.

uality Assur - ity Engineerin
Principal Investigator - L. Hayes

OBJECTIVE

To provide quality engineering support to the project through reviews of documentation and assistance with
QA training.

ACTIVITIES AND ACCOMPLISHMENTS

The Open ltems Committee met to review the status of open items. The following open items
received attention during the month:

Exicrnal ltem(s): DOE CARs YM-91-50 (technical reviewer qualifications), YM-91-51
(software QA), YM-91-52 (LRC safes), YM-91-77 (software QA), and DOE SDR-018
(NIST traceability for calibration standards).
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. AUDITS: AFR 9002-05 (calibration), AFR 9007-01 R1 (maintenance of
USBR QA Program), AFR 9013-08 (data package submittals, AFR 9110-02 (qualification
records), AFR 9110-07 (record rejections), and AFR 9110-08 (30-day submittals); CAR 90-
01 (interface controls), CAR 90-04 (timeliness of corrective actions), CAR 91-03
(unapproved vendors), CAR 91-06 (management assessmeats), CAR 91-07
(misinterpretation of QMP requircmeats), CAR 91-08 (transmittals for individual QA
records), CAR 91-09 (repetitive incidences of misinterpretation of software QA
requirements), CAR 91-10 (repetitive incidences of misinterpretation of exemptions from
procurement QA requirements), CAR 91-11 (scoping activities without documented
authorization), CAR 92-01 (organizational changes not reflected in QA program
documents); NCR 90-37 (calibration requirements), NCR 91-12 and -13 (sofiware QA),
NCR 91-14 (qualification records with Study Plans), NCR 91-31 (calibration), and NCR 92-
01 (document review forms). Other miscellaneous action items included follow-up of
instruction assignments, resolving overdue document control notices, coordination of
audits/surveillances, discussions regarding managemeat agreements, management
assessment planning, trending, and coordination of actions resulting from QA evaluations or
verilications of vendors.

Several planning meetings were attended with the TPO, QA, GSP, and HIP to discuss technical
activities - progress, future plans, criteria letters, job packages, test planning packages, study plans,
technical procedures, grading, transitioned GD activities, USBR, etc.

Approximately 98 software items have been received, reviewed, and/or processed by the SCM
Librarian in accordance with QMP-3.14. This includes updating the Configuration Status Log, the
SCM Document Tracking database, and the Directory of Users. Technical Contacts have been
notificd upon the receipt of SQA Documentation and upon SCM Baselining of Software Products.
Preliminary design efforts have continued for a revision to SCM Tracking System.

An Agenda and Minutes were prepared and distributed for the CCC meeting held 10/10/91. A
CCC Review Plan and Report was completed for each of the CCC Reviews conducted at those
meetings. »

Meetings were attended to provide specific input regarding the reviews of SQA Documentation, to
complete a draft QAPP ICN including the SQAP incorporating the informal comments received, and
to coordinate a response for USGS-CAR-91-09 regarding misinterpretation of QMP-3.03.

Amended responses were provided for USGS-NCR-91-12 and 91-13.

The members of the Open Items Committee provided periodic updates to the QA Office for the
Open Items Report. The QA Advisor for the YMP-USGS TPO worked on the following Open

Items during the month:
External tem(s); DOE/YMPO CARs YM-91-74 through YM-91-77 (Software QA).

. AUDITS: AFR 9007-01 R1 (maintenance of USBR QA Program), AFR

9013-08 (data package submittals), AFR 9110-02 (qualification records), AFR 9110-07
(records rejections), and AFR 9110-08 (records submittals); CAR 90-01 (interface coatrols),
CAR 90-04 (timeliness of corrective actions), CAR 91-03 (unapproved vendors), CAR 91-06
(management assessments), CAR 91-07 (misinterpretation of QMP requirements), CAR 91.
08 (transmittals for individual QA records), CAR 91-09 (repetitive incidences of
misinterpretation of software QA requirements), CAR 91-10 (repetitive incidences of
misinterpretation of exemptions from procurement QA requirements), CAR 91-11 (scoping
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activities without documented authorization); NCR 90-37 (calibration requirements), NCRs
91-12 and 91-13 (software QA), NCR 91-14 (qualification records with Study Plans), NCR
91-18 (data submittals), NCR 91-31 (calibration), NCR 91-39 (seismic group contracts), and
NCR 92-02 (SGBSN management agreement). Other miscellancous action items included
follow-up of instruction assignments, resolving overdue document control notices, discussions
regarding management agreements, trending, and vendor actions.

Several planning meetings were held to discuss the status and readiness of several technical activities.
Topics included progress and schedule for activities, future plans, criteria letters, job packages, test
planning packages, study plans, technical procedures, grading reports, transitioned Geologic Division
activities, etc. As activities are ready to commence or as planning takes place, the technical
personnel working with QA Implementation Specialists need to assure that the necessary
prerequisites are complete or will be tracked and completed prior to work.

4 lit rance - ity Overview
Principal Investigator - T. Chancy

OBJECTIVE

To provide reviews, analysis, and interpretations of QA requirements and application of QA to technical and
scientific disciplines.

ES AND A MPLISHM
A new draft revision of QMP-16.03, Trend Analysis, was prepared and submitted for review. The
September Open Items and Trend Analysis Report was written and issucd. The Quarterly Status of
Open Items Report was issued for the third quarter of 1991.

|

Work continues on a status list to report the needed actions associated with technical activitics that
transfcrred responsibilities for the activities from the GD to the Geologic Studies Program under the
Water Resources Division, including any support activities requiring management agrecments.

A draft revision of QMP-16.03, Trend Analysis, was submitted for review.

A mecting was held regarding revision of the Open Items database and to determine future plans for
the Open Items Coordinator and the Open Items system. Ongoing rescarch into the tracking and
trending of deficiency documents resulted in a proposal to change the Open Items database and
reports. Draft report formats and a database configuration were developed, discussed with the
software programmer, and a software scrvices request was subsequently processed. Compietion is
expected in about two months.

The October Open Items and Trend Analysis Report was issued.

The QA Advisor for the YMP-USGS TPO continues to work on a technical activities status log to
list open action items associated with activities that transferred from the Geologic Division to the
Geologic Studies Program under the Yucca Mountain Project Branch of the USGS Water Resources
Division.



