
NOV 01 1984

102/BR/84/10/23/0

MEMORANDUM FOR:

FROM:

- 1 -

Seth Coplan, Leader
NNWSI Project Section
Repository Projects Branch

Benjamin Rice
Geology/Geophysics Section
Geotechnical Branch

Distribution:
WM sf
WMGT rf
NMSS rf
RBrowning
MBell
MKnapp
PJustus
BRice & rf
P DR
KStablein
CGlenn
SOlney
JTrapp
JCutler
MElackford
LPDR

SUBJECT: NNWSI SITE VISIT AND GEOLOGY/GEOPHYSICS DATA REVIEW

From September 17th through 28th, 1984, the WMGT Geology/Geophysics Section,
WMRP NNWSI Project Section, and several other NRC staff members participated
in a field site investigation and data review of the NNWSI. The field
investigation portion of the trip was conducted on September 17th through 21st
and included a visit to the U. S. Geological Survey's Core Library, G-Tunnel,
and several stops on and around Yucca Mountain. The second portion of the
trip invovled a visit to the USGS offices in Menlo Park, California (September
24 and 25) and Denver, Colorado (September 26, 27, and 28) where geologic and
geophysical data sets and maps were reviewed.

The following pages contain a summary of the data sets reviewed and the stops
made during the field investigation. A subsequent report will follow this
summary identifying our findings and comments on the data observed. The
following are attached: a listing of attendees; NRC data catalog requests;
field trip map; copies of the completed data review checklists; WMEG trip
report; the table of contents of the USGS quality assurance manual; and the
NRC post-meeting requests for data.

Benjamin Rice
Geology/Geophysics Section
Geotechnical Branch

Enclosure:
As stated

WM Record File
Docket No.

FC



GEOLOGY-GEOPHYSICS DATA REVIEW SUMMARY

MONDAY, SEPTEMBER 17th:

1. U.S. Geological Survey - Core Library visit Mercury, Nevada

Core Data Reviewed:

o USW-G2 core (surface to total depth)
o USW-G1 core (1189.7 - 1291.1 ft; 1351.6 - 1415.6 ft; and

1971.3 - 2027.7 ft.)
o USW-GU3 core (1091 - 1199.5 ft; 1364 - 1421.4 ft)
o UE-25p-1 core (paleozoic dolomite interval - 4297.9 to 4368.2 ft)
o USW-G1 3-D velocity log
o USW-GU3 3-D velocity log
o Pavement study maps and air photos

o USW-G4 core (Reviewed by Engineering Staff) - see attached report
o UE-25h-1 core (Reviewed by Engineering Staff) - see attached report

2. G-Tunnel Visit
Rainier Mesa, Nevada Test Site

Features Observed:

o Lithologic Contacts
o Fracture Sets and Zones
o Heater Block Tests

TUESDAY, SEPTEMBER 18th:

Field Trip (a) -

o along crest of Yucca Mountain for a regional overview; into a north-
south trending wash on the southern side of Yucca Mountain to see
major fault patterns and lithologic contacts; back along the crest of
Yucca Mountain; and down a wash to well G4 (exploratory shaft
location) to observe major joint sets.

Note - See attached map for locations of traverses

WEDNESDAY, SEPTEMBER 19th:

1. Field Trip (b) -
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o overturned beds and complex faulting on Yucca Mountain near Busted
Butte

2. Field Trip (c) -

o observed major strike-slip fault along the southern side of Sever
Wash

3. Field Trip (d) -

o observed a large slump block on the northern edge of Yucca Mountain
in Yucca Wash

4. Field Trip (e) -

o observed pavement surface jointing near the USW G4 well location

THURSDAY, SEPTEMBER 20th:

Trenches Visited -

1. Rock Valley trenches RV1 and RV2
2. Trenches 11 and 13 in Yucca Wash
3. Drill Hole Wash trench 14

FRIDAY, SEPTEMBER 21th:

Trenches Visited -

1. Trenches 8 and 10b in Solitario Canyon
2. Crater Flat trenches CF1, CF2, and CF3

MONDAY, SEPTEMBER 24th: (USGS Offices, Menlo Park, CA)

The following data sets were presented by the indicated USGS investigator
and reviewed by NRC staff:

1. Tuff Strength - James Byerlee, Bldg. 8, Room 8B04
2. In Situ Stress Measurement - Mark Zoback (for Jack Healy), Bldg. 8,

Room 8190
3. Tuff Seismic P-Wave Residual Study - Mahadeva Iyer and John Evans,

Bldg 8, Room 8211
4. Neotectonics - Jim Yount, Bldg. 7, Room 4243
5. Gravity & Magnetics - Howard Oliver, Bldg. 2, Room 2274
6. Regional Geology - Michael Carr, Bldg. 7, Room 7268
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TUESDAY, SEPTEMBER 25th: (USGS Offices, Menlo Park, CA)

1. Seismic Refraction - Walter Mooney, Bldg. 8, Room 8175 & 7B32
2. Geodetic Surveys - Will Prescott, Bldg. 8, Room 8226
3. Neotectonics (continued) - Jim Yount, Bldg. 7, Room 4243

WEDNESDAY, SEPTEMBER 26th: (USGS Offices, Denver, CO)

1. Refraction/Reflection - Hans Ackerman, Denver West Bldg. II, Room 125
2. Site Geology - Robert Scott, Denver West Bldg. II, Room 208
3. Borehole Geophysicis - Kibbler (for Don Healy and Douglas Muller),

Denver West Bldg., Rooms 112, 113, and 114
4. Regional Geology - W.C. Swadley and David Hoover, Denver West Bldg.,

Room 236
5. Seismicity - Al Rogers, 1711 Illinios Ave., Golden, Colorado, Room

436

THURSDAY, SEPTEMBER 27th: (USGS Offices, Denver, CO)

1. Petrophysics - Lennart Anderson, Denver West Bldg. II, Room 119
2. Regional Geology - Will Carr, Denver West, Bldg. III, Room 367
3. Geochronology- C. Bush, Denver Federal Center, Bldg. 15, Room 107
4. Zeolite - Richard Sheppard, Denver Federal Center, Bldg. 25, Room

J1618
5. Strain Measurements - Tom Bray, Denver Federal Center, Bldg. 25, Room

1454C
6. Magnetic Properties - Joseph Rosenbaum, Denver West Bldg. II, Room

130

FRIDAY, SEPTEMBER 28th:

1. Site Geology - Richard Spengler, Denver West, Bldg II, Room 203
2. Magnetic studies - Gordon Bath and Richard Blank, Denver Federal

Center, Bldg. 53, Room 12930
3. USGS QA Manual - Joe Willman, Denver Federal Center, Bldg. 53,

Room 12930



NNWSI GEOLOGY DATA REVIEW
NTS ATTENDEES

9/17/84 - 9/21/84

NAME
Dinesh C. Gupta
David H. Tiktinsky
Robert L. Treat

Johnathan M. Cutler
Chad J. Glenn
John S. Imse

Philip S. Justus
Linda A. Kivach
Vincent J. Murphy

Sylvie L. Olney
Paul T. Prestholt
Benjamin J. Rice
N. K. Stablein
John S. Trapp
Elmar Baltz
Robert N. Scott
R. W. Swadley
Richard W. Spengler
Chris Barton
Michael D. Carr
James C. Yount
R. R. Shroba
Gary Dixon
M. H. Hait
David Jorgenson
Michael Glora
T. S. Szymanski
Ralph H. Richards
D. Price
Martha Pendleton

Carl A. Johnson
D. Burton Slemmons

John W. Bell

AFFILLIATION
NRC
NRC
Corps of Engineers
(NRC Consultant)
NRC
NRC
Weston Geophysical Corp.
(NRC Consultant)
NRC
NRC
Weston Geophysical Corp.
(NRC Consultant)
NRC
NRC
NRC
NRC
NRC
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
SAIC
SAIC
WMPO
WMPO
Pan Am Photo Services
Williams Brothers/Roy F. Weston
(DOE Consultant)
State of Nevada
University of Nevada - Reno
(NRC Consultant)
Nevada Bureau of Mines and
Geology
USGS, GTNAlv Dan Youngberg



Enclosure lb.

DOE-NRC-USGS Data Review
Menlo Park, September 24, 1984
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Enclosure 1c.

DOE NRC- USGS
DATA REVIEW Denver, Sept 26, 1984
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Enclosure 2

DATA REQUESTS

A. WELL LOGS:

USW G1, H5, G2, G3, H4, and UE25P-1
( Perhaps H6)

B. TRENCHES:

1. CF2 and CF3
CF1, 8, and 10B

2. 11 and/or 13, 14, 17 and Rock Creek Fault Trenches

C. CORE:

H5 - Surface down to host rock
host rock, and 100' on either side

UE25P-1 Paint Brush Canyon Fault and
associated breccia zone.

Fanglomerate Interval

Fran Ridge Fault

Devonian Dolomite

H3 - Host Rock

Approx. 50'

Approx. 50'

Approx. 50'

Approx. 50'

Approx. 100'
maybe 50'

Approx. 50'

Approx. 100'

Approx. 50'

Approx. 50'

Non-welded tuff immediately below host rock

G1 - Host Rock

Non-welded tuff below host rock

Non-welded tuff below the water table
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G2 - Host Rock Approx. 100'

Non Welded Tuff below Host Rock Approx. 50'

Low Angle extension fault Approx. 50'

Flows and Flow Breccias at N 1500 meters depth. Approx. 100'

WT2 - Host Rock Approx. 100'

G3 - Host Rock Approx. 100'

Non-welded tuff below host rock Approx. 50'
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Enclosure 2

USGS DATA INDEX

REGIONAL GEOLOGY

Principal Investigator: Michael D. Carr

File Location: Menlo Park, Bldg. 7, Room 7268

Category

1. Fault map of site vicinity

2. Regional geologic data

Description

o Ccmpilation showing ages of
faults from published maps

Thin sections

USGS DATA INDEX

REGIONAL GEOLOGY

Investigator: James C. Yount

File Location: Menlo Park, Bldg. 7, Room 4243

Category

3. Neotectonics

Description

o Trench logs, photos, fabric
data, scarp-profile data, and
miscellaneous maps

USGS DATA INDEX

REGIONAL GEOLOGY

Investigator: David L. Hoover

Fil Location: Denver West Bldg. 11, Room 236
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4.

5.

Category

Quaternary map of Yucca Mtn area

Quaternary history of Yucca Mtn area

Description

o Aerial photos and
complied map

o Fortymile wash profile
data and summarized

climatic data

USGS DATA INDEX

REGIONAL GEOLOGY

Investigator: WC Sadley

File Location: Menlo Park, Bldge. 7,

Category

6. Surficial deposits of NTS region

7 Quaternary faulting

Room 7268

Description

Geologic maps, aerial
photos, and general field
data

Trench diagrams, scarp
profiles, and photographs
in area of Yucca Mountain

USGS DATA INDEX

REGIONAL GEOLOGY

Investigator: Wilfred J. Carr

File Location: Denver West Bldg. III, Room 367

Category

Sketches of several trenches

Profiles of several fault scarps

8.

9.
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10.

11.

12.

13.

14.

15.

Isotopic-age sample data

Quaternary-fault map compilation data

Miscellaneous geologic mapping

Compilation of site-vicinity map for Site Characterization Report

G.E. Program contract report on Death Valley-Furnace Creek fault zone

W. Gawthrop contract report on relocation of earthquake epicenters in SW
Great Basin

USGS DATA INDEX

REGIONAL GEOLOGY

Investigator: John W. Whitney

File Location: Denver West, Bldg. II, Room 325

Category

16. Quaternary Faulting

Descripton

o Compilation of air photo
lineaments

o Map showing compilation
of faults around Yucca
Mtn.

USGS DATA INDEX

SITE GEOLOGY

Principal Investigator: Richard W. Spengler

File Location: Denver West, Bldg. II, Room 203

Category Description

1. Drill holes o Palomagnetic and
foliation data
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USW G-1 and G2

USW G3/GU3

USW H-1 through H-6

2. Drill holes UE25b-1, USW G-4

3. Drill hole

o Undated versions of
lithologic logs

o Geophysical and x-ray
data from hydrologic
drill holes

UE25pl

4.
5.

General fracture data
Drill hole USW G-1

o TV-camera observation
o Oriented-core data
o Original and revised

fracture compilation
o Televiewer log

6. Acoustic-log data

7. Drill hole USW G-2

8. Drill hole USW-G3/GU3

9. Drill hole USW-G4

o TV observations

o Fracture data from core

o Petrographic studies and
fracture studies

10. Drill hole USW-G1 o Projection of shear
fracture data to surface

11. Drill hole H4 0
0

TV camera observations
Acousic logs

TV camera observations
Acoustic logs

12. Drill hole USW H-5

13. Yucca Mtn o General stratigraphic
information

o Attitudes of
stratigraphic units

o Surface fracture study (F
and S)
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14. Lithophysae

15. Drill holes

16. Yucca Mountain

17. Drilling

18. Drill holes

19. Drill holes USW G-1 and G-4

o Field studies

o Physical properties data

o Trench data
o Surface geology
o Photogrammetry

o Aeromagnetics
o Radioisotope study
o Exploratory shaft

o Schedule
o Criteria
o Histories
o Programs

o Directional data
o Fluid losses

o Oriented-core data sheets

USGS DATA INDEX

SITE GEOLOGY

Investigator: C. C. Barton

File Location: Geologic Data Center, Mercury, Nevada,

USGS Office, map case

Category

20. Pavement studies of fractures

Description

o Unbound data sheets and
maps

USGS DATA INDEX

SITE GEOLOGY

Investigator: Robert B. Scott
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File Location: Denver West Bldg. II,

Category

21. Fractures 0

22. Hydrofracs

23. Isotopic data

24. Measured stratigraphic sections
at Yucca Mtn

25. Slickenside data

26. Stratigraphic description

27. Drill hole USW GU-3/G3

28. Fracture data

Room 208

Description

Data on fractures in
drill holes USW H-4 and
H-5

Data on drill hole USW
G-3

Data on drill hole USW
GU-3/G-3

Prow Pass, Tiva Canyon,
and Topopah Spring

be rs

Results from Yucca Mtn
mapping

Subunits of Tiva Canyon
Member

Core index
Criteria letter
Daily operations
Drilling program and
reports
Fracture data from video
camera
From cores of drill
holes USW GU-3/G-2, G-3,
G-4

Chemistry of tuffs at
Yucca Mtn

Aerial photographs of
Yucca Mtn geology

From drill holes USW
G-3/GU-3, USW G-1

29.

30.

31.

Ash flow tuffs

Yucca Mtn geology

Rock samples

0
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o Thin section and
petrographic data

USGS DATA INDEX

SITE GEOLOGY

ZEOLITE IN TUFF

Investigator: Richard A. Sheppard

File Location: Denver Fedaral Center, Bldg, 25, Room G1618

Various data sets under development to understand the distribution,
genesis, and significance of the zeolite, mordenite, In tuffs of Yucca Mtn.
includes x-ray diffraction mineralogy of samples from core from drill holes
USW-G-1, G2, G4, and UE25b-lH; optional microscopy of thin sections and grain
mounts; scanning electron microscopy; and electron microprobe analysis.

USGS DATA INDEX

REGIONAL GEOPHYSICS

GRAVITY AND MAGNETICS

Principal Investigator: Howard W. Oliver

File Location: Menlo Park, Bldg. 2, Room 2274

Category Description

1. Gravity field data

2. Magnetic field data

o Paper

o Paper

3. Station location and elevation
control data

4. Terrain correction data

5. Rock sample data
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USGS DATA INDEX

REGIONAL GEOPHYSICS

SEIMIC REFRACTION

Principal Investigator: WaLter D. Mooney

File Location: Menlo Park

Category

1. Topographic and orthophoto maps

Park, Bldg. 8, Rooms 8175, 7B32

Description

o Seismic-recorder and
shotpoint location

2. Surveying readings and measurements o List of laser-surveyed
location with field notes

3. Field data sheets o Field notes containing:
Blue Sheets-recorder
locations Green
Sheets-lat. and long. Map
measurements

o White Sheets-chronometer
readings of
seismic-recorders

4. Bibliography o Publication of Analytical
Results: USGS Open-file
Report 83-588, Copy of
calibration
specifications

USGS DATA INDEX

SITE GEOPHYSICS

BOREHOLE GEOPHYSICS

Principal Investigator: Douglas Muller

File Location: Denver West Bldg. II, Rooms 112 and 113
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Category Description

1. Geophysical logs o Paper copies of
commercial logs

2. Data files o Supporting data for
geophysical log data
reports--drilling
histories, deviation
surveys, core data,
geologic data, and
miscellaneous data
Located in room 113

3. Computer plots o Preliminary and
final plots of
computer log data
for data reports

USGS DATA INDEX

SITE GEOPHYSICS

Borehole Geophysics

investigator: Don L. Healy

File Location: Denver West Bldg. II, Room 112 and 114

Catecory

4. Borehole gravity meter (3HGM) surveys

5. Free-air gradient (FAG) surveys

Description

o Strip charts of beam
velocities

o Field sheets
o Earth tides chart
o Tables of inner zone
o Terrain correction data
o Reduction notes
o Computer printouts of FAG

calculations
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USGS DATA INDEX

SITE GEOPHYSICS

PETROPHYSICS

Principal Investigator: Lennart Anderson

File Location: Denver West Bldg. II, Room 119

Category

1. Rock property analysis of ccre
samples obtained from Yucca Mtn.
boreholes UE25G-1, UE-25-p-1;
USW G-3 and G-4

Description

o ,natural bulk density,
natural state and
saturated resistivity,
induced polarization,

co compressional sonic
velocity, magnetic
susceptibility and

remanent magnetization

USGS DATA INDEX

SITE GEOPHYSIS

REFRACTION AND REFLECTION

Principal Investigator: Hans D. Ackerman

File Location: Denver West Bldg. II, Room 125

Cattegory Description

1. Reflection data o well log data
o Reports on data collected

2. Refraction data o Velocity analysis from
well logs at Yucca Mtn

o Well velocities from
check shots and
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Lithologic logs, maps,
field sheets

3. Deep refraction o Beatty processing
o Crater Flats processing

USGS DATA INDEX

SITE GEOPHYSIS

MAGNETIC PROPERTIES OF TUFF

Principal Investigator: Joseph G. Rosenbaum

File Location: Denver West Bldg., II, Rm., 130

Category

1. Rock and paleomagnetic data from
drill holes in Yucca Mountain area

2. Rock arid Paleomagnetic data from
surface outcorps in Yucca
Mountain area

Description

o Remanent magnetization
and susceptibility data

o Copies of orientation
data for oriented core
runs

o Curie temperature
determinations

a Drill holes USW G-1, G-2,
GU-3, .G-3

o Field notes for sampling
locations

o Maps showing locations
of sampling sites

o Remanent magnetization
and susceptibility data

USGS DATA INDEX

SITE GEOPHYSICS

TUFF STRENGH

Principal Investigator: James Byerlee



12

File Location: Menlo Park Bldg. 8, Room 8-BO4

Category

1. Initially intact samples

a) Topopah Springs Member
of the Paint Brush Tuff

b) Bullfrog Member of the
Crater Flat Tuff

2. Sawcut Samples

a) Topopah Springs Member
of the Paint Brush Tuff

b) Bullfrog Member of the
Crater Flat Tuff

Description

o Stress-strain data

o Stress-strain data

o Stress-strain data

o Stress-stain data

USGS DATA INDEX

SITE GEOPHYSIS

IN SITU STRESS MEASUREMENTS

Principal Investigator: Jack Healy

File Location: Menlo Park, Bldg. 8, Room 8190

Category

1. Presure-time records
from hydrofracture test

2. Presure-time records
from hydrofracture tests

3. Televiewer photos

Description

o Chart paper, field notes

o Field data and notes
(presure gage records)

o Original pictures
o Geophysical logs
o Core descriptions
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USGS DATA INDEX

GEOCHRONOLOGY

INVESTIGATOR: C. A. Bush

File Location Denver Federal Center, Bldg. 15, Room 107

Category

1. Gamma Ray spectrometry

Description

O Gamma-spectrometry
ccmputer interpretation
data

o Tables of radioelement
concentration and ratios

o Final reports

USGS DATA INDEX

SEISMOLOGY

TUFF SEISMIC P-RESIDUAL STUDY

Principal Investigators: Mahadeva Iyer and John Evans

File Location: Menlo Park, Bldg. 8, Room 8211

Category

1. Field documentation

recorder operation (4 books)

2. Notebooks

Description

o Field rates describing

o Field maps showing
location of portable
stations

o General information
notebook

o "WAT" hardcopy notebook,
final visual records of
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seismograms and picks
0 "Distlazkes" printed

output binder

3 . Software o program listings binder

4. Ccmputer files 0 Pick times (archive of
pick time files

USGS DATA INDEX

SEISMOLOGY

SEISMICITY OF SOUTHERN GREAT BASIN

Principal Investigator: A. M. Rogers

File Location: Room 436, 1711 Illinios, Golden, Colorado

Category

1. Earthquake catalogs

2. Earthquake computer codes

Description

o Historical Catalog
through July 1978

o SGB Network catalog from
August 1978 to the
present

o Network catalog including
events from 114.50 to
118.0 W. and from 35.6
N. to 38.5° N.

o real-time event
detection of PDP 11/34

o Event location, focal
mechanism, code-wave
analysis, spectral
analysis codes and data

o Attenuation program and
data

o Velocity inversion
programs
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3. Earthquake first-motion data

4. Yucca Mountain events

o P-wave first motions
have been
computer-plotted for
about 80 percent of the
local SGB eqs from Jan.
1982 to the present

o Information on blasting
on Yucca Mtn. has been
obtained to distinguish
small blasts from
legitimate earthquake
near the proposed
repository site

USGS DATA INDEX

GEODETIC SURVEYS

Principal Investigator: Will Prescott

File Location: Menlo Park, Bldg. 8, Room 8226

Category Description

1. Geodtic surveys by laser ranging o Network diagram for NTS
surveys

o Horizontal strain rates
versus time

o Line lengths versus time
o Field data sheets for all

line length observations
(time, instrument
readings, aircraft
meteorologic data)

USGS DATA INDEX

STRAIN MEASUREMENTS

Principal Investigator: Tom Sray
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File Location: Denver Federal Center, Bldg. 25, Room 1454-C

Category Description

1. Level line o Field leveling data
o Instrument collimation

data
o Abstract
o Mark descriptions

2. Quadrilaterals o Distance records
o Leveling data
o Vertical angle records
o Instrument Calibration

data

3. Summary o A summary of the 1983,
1983-84 quadrilateral and
level-line results

USGS DATA INDEX

CORE LIBRARY

Investigators in charge: Gary L. Dixon and M. H. Hait

File Location:

Category

Geolgic Data Center, Mercury, Nevada

Description

1. Drill holes

Location:

Note: See Enclosure 1,
Specific interval
requests

File #7, Bldg. 158

USW G-1, G2, and G3

UE25p1

USW H4, H5, and Perhaps H6
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2. Geophysical Logs o Records physical
Properties Rock Materia1
being logged examples:
Caliper, density,

temperature log , etc.

3. Photographs Note: See Enclosure 1,
SpecifiC interval
requests for cores.
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Enclosure 4
Date

GEOLOGY/GEOPHYSICS DATA REVIEW CHECKLIST

1. What is the name/type of survey/test/analysis/map/core?

2. When were the above data collected?

3. Who collected the data?

4. Where is the data stored?

5. What was the objective or purpose of the survey?

6. What parameters were determined? What features were mapped or logged?



Reviewer

Date

7. What are the spatial bounds of the survey (area surveyed, to what depth)?

8. How much data were collected (number of samples/traverses, etc)?

9. What methods, procedures, or techniques were used in gathering the data?

10. Are the methods, procedures, or techniques under which the data were
gathered documented?

11. When are the data to be published? In what publication series? If
already published when and in what document?



NNWSI Reports

Morrow, C., and Byerlee, J., Frictional sliding and fracture behavior of
some Nevada Test Site Tuffs, Rock Mechanics In Productivity and Protection,
25th Symposium on Rock Mechanics, C. Dowding and M. Singh, ed., Evanston,
IL., p. 467, June 1984

Morrow, C., Moore, D., and Byerlee, J., Permeability and pore-fluid chemistry
of the Bullfrog Tuff In a temperature gradient. Rock Mechanics: Theory
Experiment and Practice, Proceedings of the 24th. U. S. Symposium on Rock
Mechanics, C. Mathewson, ed. College Station, TX, p. 819, June 1983

Morrow, C., Moore, D., and Byerlee, J., Permeability and pore-fluid chemistry
of the Topopah Spring Member of the Paintbrush Tuff, Nevada Test Site,
in a temperature gradient - Application to nuclear waste storage,
Scientific Basis for Nuclear Waste Management VlL, Materials Research
Society Symposia Proceedings, vol. 26, 883, Boston, MA, 1984

Byerlee, J., Morrow, C., and Moore, 0., Permeability and pore-fluid chemistry
of the Bullfrog Tuff in a temperature gradient: Summary of results.
U. S. Geological Survey Open-File Report 83-475

Moore, D., Morrow, C., and Byerlee, J., Changes in permeability and fluid
chemistry of the Topopah Spring Member of the Paintbrush Tuff (Nevada
Test Site) when held in a temperature gradient: Summary of results
U. S. Geological Survey Open-file Report 84-273

Moore, D., Morrow, C., and Byerlee, J., Permeability studies of the Topopah
Spring Member of the Paintbrush Tuff, Nevada Test Site: Part 11, U. S.
Geological Survey Open-File Report, In review.



Reviewer

Date

GEOLOGY/GEOPHYSICS DATA REVIEW CHECKLIST

1. What Is the name/type of survey/test/analysis/map/core?

2. When were the above data collected?

3. Who collected the data?

4. Where is the data stored?

5. What was the objective or purpose of the survey?

6. What parameters were determined? What features were mapped or logged?



Reviewer

Date

7. What are the spatial bounds of the survey (area surveyed, to what depth)?

8. How much data were collected (number of samples/traverses, etc)?

9. What methods, procedures, or techniques were used in gathering the data?

10. Are the methods, procedures, or techniques under which the data were
gathered documented?

11. When are the data to be published? In what publication series? If
already published when and in what document?



Reviewer

Date

GEOLOGY/GEOPHYSICS DATA REVIEW CHECKLIST

1. What is the name/type of survey/test/analysis/map/core?

2. When were the above data collected?

3. Who collected the data?

4. Where is the data stored?

5. What was the objective or purpose of the survey?

,

6. What parameters were determined? What features were mapped or logged?



Reviewer

Date

7. What are the spatial bounds of the survey (area surveyed, to what depth)?

8. How much data were collected (number of samples/traverses, etc)?

-
;or techniques were used in gathering the data?9. What methods, /procedures

10. Are the methods, procedures, or techniques under which the data were
gathered documented?

11. When are the data to be published?
already published when and in what

In what publication series?
document?

If



Reviewer

Date

GEOLOGY/GEOPHYSICS DATA REVIEW CHECKLIST

1. What is the name/type of survey/test/analysis/map/core?

2. When were the above data collected?

3. Who collected the data?

4. Where is the data stored?

5. What was the objective or purpose of the survey?

6. What parameters were determined? What features were mapped or logged?
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

OCT 05 1984

NOTE TO: Mysore S. Nataraja, Section Leader
Rock Mechanics Section
Engineering Branch
Division of Waste Management

FROM: Dinesh C. Gupta
Rock Mechanics Section
Engineering Branch
Division of Waste Management

SUBJECT: TRIP REPORT ON VISIT TO NNWSI SITE, ROCK TESTING FACILITY IN
G-TUNNEL AND ROCK CORE LIBRARY (SEPTEMBER 17, 1984)

A. BACKGROUND

The WMGT staff participated in a visit to the Nevada Nuclear Waste Storage
Investigations (NNWSI) site, rock testing facility in G-Tunnel and rock core
library during September 17-21, 1984. David Tiktinsky and I accompanied the
team for one day on September 17, 1984.

B. PURPOSE OF VISIT

The purpose of our visit to the NNWSI site was to become familiar with the site
and the ground configuration in the vicinity of the proposed repository surface
facilities, Yucca Mountain, and the exploratory shaft area.

The U.S. Geological Survey (USGS) core library at the Nevada Test Site (NTS)
stores rock cores taken from various test boreholes drilled at the NNWSI site.
The purpose of our visit to the core library was to inspect rock cores taken
from the proposed repository location, and to become familiar with the physical
features of the various rock formations at the proposed site.

The Sandia National Laboratory (SNL) staff is conducting field experiments on
the welded and nonwelded tuff inside the G-Tunnel located at the Nevada Test
Site. The purpose of our visit to the 6-Tunnel was to observe the experiment
location, and to become familiar with procedures, instrumentation and the
G-Tunnel testing facility.

C. VISIT ACTIVITIES

The activities on September 17, 1984 at the Nevada Test Site consisted of:
(a) observing selected rock cores and core photographs at the USGS core
library; (b) attending a brief presentation of the SNL field experimentation
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program outside G-Tunnel; (c) visiting the facilities inside the G-Tunnel; and
(d) taking a tour of the Yucca Mountain site.

C.1 CORE LIBRARY

The USGS maintains a library of rock cores, core photographs and pertinent
stratigraphic maps derived from site investigation activities at the Nevada
Test Site. It was mentioned by the USGS that the library, housed in several
buildings at the NTS, contains about 2 million feet of rock cores taken from
various defense and non-defense related investigative boreholes at the site.
The stored cores include those obtained from boreholes drilled for the
evaluation of Yucca Mountain.

At the time of our visit, the core boxes for boreholes USW G-1, USW G-2 and USW
G-3 were laid out on tables in one of the buildings of the library. The
mentioned boreholes were drilled to partially establish the stratigraphy of
Yucca Mountain, and the NRC team had requested the DOE to let the team observe
the cores from these boreholes. Along with the WMGT staff, Dave and I observed
all the available rock cores. We were particularly interested in taking a
detailed look at the cores of the proposed target host rock i.e. the Topopah
Spring member of the Paintbrush Tuff Formation. Within the repository block
the Topopah Spring lies entirely above the static water level. Variable
fracturing and lithophysae (air bubble effect) were observed by us in the
cores.

We requested the USGS to provide us the photographs of the cores for boreholes
USW G-4 and UE-25 h #1 for inspection at the library. The borehole USW G-4 is
the principal borehole in the vicinity of the proposed exploratory shaft and
borehole UE-25 h #1 is a horizontal hole drilled to evaluate dry coring
technology. The USGS promptly provided us the requested photo albums. The
Topopah Sping member in the borehole USW G-4 showed characteristics similar to
those observed in other boreholes. The rock cores from the horizontal borehole
UE-25 h #1 were extensively fractured, probably because of difficulty
experienced during horizontal coring. An analysis of the results of this
borehole would provide useful information with respect to horizontal
emplacement option and the use of dry coring technique within the geologic
setting.

C.2 G-TUNNEL

The G-Tunnel is about 6,200 feet long and is located about 25 miles from the
Yucca Mountain. It has been extensively used in the past for field experiments
on rocks at the NTS. The SNL staff is currently performing field experiments
within the G-Tunnel to evaluate thermal, mechanical and hydrologic properties
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of welded and non-welded tuff. The tuff strata within the G-Tunnel is
considered to have similar properties to those of the tuff strata present at
the Yucca Mountain in the target geologic setting. The tests and instruments
being developed at the G-Tunnel may be used by the DOE on the Paintbrush Tuff
at Yucca Mountain for site characterization and repository conceptual design.

Before we entered the tunnel, Roger Zimmerman of SNL made a brief presentation
to us about the various field experiments inside the G-Tunnel. He described
the following experiments:

(i) Heated Block Experiment: This experiment is used to measure thermal
and mechanical properties of jointed tuff. A 2m x 2m x 3m deep block
of tuff is cut in the floor by making narrow vertical slots around
the block. The lower end of the block is left attached to the
bottom. Mechanical loads are achieved by placing pairs of 7mm thick
flatjacks in the vertical slots on each of the four sides of the
block. Thermal loads are achieved by placing guard heaters along two
parallel lines (seven heaters on each side of the block, spaced at
0.5 m). A single heater is placed in the center of the block. The
block is loaded to 7MPa while the block is at an average maximum
temperature of 840c. The data are recorded using a 155 channel
sensor recorder.

(ii) Small Diameter Heater Experiments: The purpose of these experiments
is to measure the temperature distribution around the heater for model
evaluations and to monitor migration of water around the heater. Two
vertical tests and one horizontal test have been conducted. A 10 cm
heater is placed in a 13 cm emplacement hole and is operated at a
constant power level for 30 days. The entire experiment is intended
to simulate and monitor thermal conditions around waste emplacement
hole.

(iii) Rocha Slot Experiment: In this experiment, a thin slot (2m x 2m x
7mm) is cut in rock with minimum disturbance to the rock. A flatjack
is positioned in the slot without grout. By measuring pressure and
deformation in the slot, the modulus of deformation can be
determined. A second feature of the experiment is to measure in-situ
surface stresses. Displacement set pins are placed around the slot
before sawing of the thin slot and displacements are monitored during
the slot cutting process and later during the flatjack
pressurization.
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Inside the G-Tunnel, all the above experiments are located near the end of the
tunnel. The experiment area is very well maintained and was neat and clean.
On the tunnel walls, we observed the boundary of the upper stratum of welded
vitrified tuff and the lower stratum cf nonwelded tuff. The tunnel roof is
supported by 8 feet long epoxy anchored rock bolts spaced generally at 4 feet
center to center. Even though the tuff in the tunnel is saturated, the tunnel
walls were generally dry, probably due to effective forced ventilation in the
tunnel.

C.3 YUCCA MOUNTAIN

On the evening of September 17, 1984, Dave Tiktinsky, Sylvie Olney and I went
to observe the existing topography around the Yucca Mountain site. Paul
Prestholt, the on-site NRC representative for the NNWSI project, guided us for
this tour.

During our visit to the Yucca Mountain, we became familiar with the site and
the ground configuration around the Yucca Mountain. Paul Prestholt showed us
the general location of the area of proposed repository surface facilities. We
drove to the location of drill hole USW G-4 and saw the proposed location of
the exploratory shaft. While travelling to this location, we drove through the
Forty-mile Canyon and noticed damage to the roads and erosion in this area due
to recent rainstorms. We also visited the 'Drill Hole Wash' area to observe
erosion in that area.

D. GENERAL OBSERVATIONS

We feel that our visit to the NNWSI site, G-Tunnel and rock core library was
very useful and productive. In addition to becoming familar with the site and
other DOE activities, we were able to meet Paul Prestholt and some of the
principal USGS, SNL, State of Nevada and DOE personnel in-charge of various
activities related to the repository licensing. All the people were extremely
cooperative in providing the needed assistance to make the trip worthwhile.

Dinesh C. Gupta
Rock Mechanics Section
Engineering Branch
Division of Waste Management
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cc: L. Barrett
S. Coplan
K. Stablein
J. Greeves
N. Tanious
D. Tiktinsky
D. Gupta
B. Rice
C. Glenn
P. Justus



Enclosure 6
August 14, 1984

USGS QUALITY ASSURANCE DOCUMENT INDEX

Volume I

PROGRAM PLANS (QAPP)

NWM-USGS-QAPP-O1, RI Quality Assurance Program Plan for Nevada
Nuclear Waste Storage Investigations

QUALITY ASSURANCE PROCEDURES (QP)

NWM-USGS-QP-O1,
NWM-USGS-QP-02,
NWM-USGS-QP-03,

NWM-USGS-QP-04,
NWM-USGS-QP-05,

Document Control
Control of Quality Assurance Records
Control of Nonconforming Materials,
Components, & Processes

Control for Corrective Action
Auditing
Instrument Calibration
Procurement
Surveillance

UNIT TASK PROCEDURES (UTP)

NWM-USGS-UTP-O1,
NWM-USGS-UTP-02,
NWM-USGS-UTP-03,
NWM-USGS-UTP-04,
NWM-USGS-UTP-05,
NWM-USGS-UTP-10,

Hydrologic Investigations
Geophysical Investigations
Geologic Investigations
Seismological Investigations
Geochronology Investigations
Fenix & Scisson Drill Site Unit
Task Procedure

GEOLOGY PROCEDURES (GP)

NWM-USGS-GP-01,
NWM-USGS-GP-02,
NWM-USGS-GP-03,
NWM-USGS-GP-04,
NWM-USGS-GP-05,
NWM-USGS-GP-06,

NWM-USGS-GP-07,

Geologic Mapping
Subsurface Investigations
Stratigraphic Studies
Structural Studies
Geologic Support Activities
Geodetic, Leveling and Trilateration
Surveys

Geologic Trenching Studies
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USGS QUALITY ASSURANCE DOCUMENT INDEX (CONT').

Volume II

NWM-USGS-SP-01,
NWM-USGS-SP-02,

SEISMOLOGY PROCEDURES (SP)

Earthquake Location Procedures
Procedure for Calculating Frequency of
Recurrence Curves
Seismic Zoning Procedure
Earthquake Magnitude Determination
Procedure
Procedure For The Determination of
Earthquake Source Parameters
Procedure For The Determination of
Earthquake Focal Mechanism
Geophysics: Teleseismic P-residual
Study of the Tectonic Environment
Seismic Study of the Tectonic Environ-
ment

GEOCHRONOLOGY PROCEDURES (GCP)

Radiometric-Age Data Bank
Labeling, Identification and Control
of Geochronology Samples and Separates
Uranium - Series Dating
Uranium - Trend Data (v
Radium - Equivalent Uranium,
and Potassium Analysis by Gamma-Ray
Spectrometry
Potassium-Argon Dating
Geochemical Mineral Separation
Fission Track Dating
Spike Calibration

GEOPHYSICS PROCEDURE (GPP)

Gravity Measurement and Data Reduction
Heat Flow Studies Related to Nuclear
Waste Storage Investigations
In-Situ Stress Investigations
Heat Flow Studies Calibration Procedures

MULTIDISCIPLINE PROCEDURES (MOP)

NWM-USGS-MDP-01, Identification, Handling, Storage, and
Disposition of Drill-Hole Core and Samples
Documentation of Communications, Decisions,
and Independent Actions

Certification of Fenix & Scisson Geologists

r



August 14, 1984

USGS QUALITY ASSURANCE DOCUMENT INDEX (CONT'D).

Volume III

HYDROLOGY PROCEDURES (HP)
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USGS QUALITY ASSURANCE DOCUMENT INDEX (CONT'D)

Volume III -- continued

HYDROLOGY PROCEDURES (HP)

NWM-USGS-HP-26,



Enclosure 7

NRC DATA REQUEST FOR NNWSI GEOLOGY DATA REVIEW

SEPTEMBER 17-28, 1984

1. Televiewer log and stress measurement data for holes USW G-3 and UE-25
P-1, Yucca Mt. - J. Stock, et.al.

2. Seismic refraction profiles along Crater Flat and across Bare Mt., Nye
County, Nevada - Hans Ackermann.

3. Copies of unpublished trench maps for: RV-1, RV-2, and trench numbers 8,
108, 11, 13, and 14.

4. Copies of Gordon Bath's 2 and 3 dimensional aeromagnetic computer program
with example models.

5. Copies of overheads compiling data collected from G-3 and G-4 cores -
Len Anderson.

6. Data from crustal deformation research at the Nevada Test Site,
August 1984 - William H. Prescott.

7. Data resulting from uranium dating of Quaternary deposits in the Nevada
Test Site area, Nevada and California - J. N. Rosholt.

8. Data resulting from uranium trend dating of materials in the Yucca Mt. area
- J. N. Rosholt.

9. Lithologic log for G-4 - R. Spengler.

10. Geologic map (1965) of the Topopah Spring SW Quadrangle, Nye County,
Nevada, with new gravity data superimposed - H. Oliver.

11. Ground magnetics and micro gravity survey data across Fortymile Wash -
H. Oliver.

12. Preliminary magnetic survey data of Yucca Mt. - H. Oliver/G. Bath.

13. Results of permeability studies (Part II) of the Topopah Spring Member of
the Paintbrush Tuff, Nevada Test Site - D. Moore, et. al.


