Water, Waste & Land, Inc.

CONSULTING ENGINEERS & SCIENTISTS

February 28, 1986 WWL #4001

Nuclear Waste Consultants, Inc.
8341 So. Sangre de Cristo Road
Sulte 6
Littleton, CO 80127
Attentlon: Mr. Adrlan Brown, Project Director
Re: Data Management Report, Subtask 1.2
Dear Mr. Brown:
This letter serves as our report for Subtask 1.2, Data Inventory and
Management, as required by our subcontract with Nuctiear Waste Consultants.

After your review of this report, please forward It to Jeff Pohle at the US

Nuclear Regulatory Commisslion.

BACKGROUND

Water, Waste and Land, Inc. (WWL) Is a subcontractor for Nuclear ¥aste
Consultants (NWC) which Is a prime contractor for NRC ProjJect RS-MNS-85-009
entitlied "Technical Assistance in Hydrology - Project B - Analyslis.” The group
at WWL is responsible for review of hydrogeologlc Investigations of the Nevada
Nuclear Waste Storage Investigations Project (NNWS!). As part of the contract,
Subtask 1.2, Data Inventory and Management, requlres submission of a letter

report to the NRC out!iining the status of the Data Inventory and Complled

Database.

BOR-WHAES EECMCI
D-1021 PDR

1311 South College Avenue, Fort Collins, Colorado 80524 (303) 482-1147
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DATA BASE DESCRIPTION

All of the data which has been made avallable to WWL Is in the form of
draft or final reports and published papers. Some of these documents contain
anailyses and interpretations as well as raw data while others contain only
Iinterpretations and generallzations based on data contained in other reports.

Based on these considerations, the overall! database has been divided Into two

components:

1) Data inventory
2) Summar lzed Data

Each of the above components Is described In the following paragraphs.

Data Inventory

The data Inventory lists In summary form the type and amount of
Information which are available and documented. A computerized database Is
utitized for the management of the library of available Information. The
database contains pertinent bibllographic information (title, author, date,
document number). As each document Is reviewed, additional Information Is
added to the database (key words, key data, general comments, and summary).
This type of data structure allows for rapld search and retrleval of

Information pertinent to the hydrogeology of the Yucca Mountain Site.

summar {zed Data

The compiled database must be summarized using a format suitable for:

1. reviewing the appropriate hydrogeologic and related data;
2. develioping three-dimensional relatlionships and governing processes;

3. developing conceptual model(s) of ground water flow and radionucllde
transport pathways; and,
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4. evaluating conceptual models numerically.

In addition, the format should allow the database to be updated perlodically to
Include new or additional Information. It Is emphasized that most of the
Information contalned In the database Is data collected by DOE or thelir
contractors as part of the NNWSI site Investigations.

The format chosen for the presentation of the summarlzed data Is well
charts, which enables the data to be presented as a function of depth. In this
format, well construction, Intervals cored, driliing data, lithologlic logs,
hydrologic logs, permeabllity, porosity, saturation, etc., can be presented for
each drili hole as 2z function of depth. The spatial coordinates and ground
surface elevation at the well makes three-dimensional relatlionships between
structure and physlical characterlistics possible. Because It Is easy to present
both quantitative and qualitative Information, the well charts can be used to
present large amounts of data In a coheslve form. As new Information becomes

avallable, It will be quite easy to update and add to the existing data.

DATA MANAGEMENT APPROACH
bata Inventory

As documents pertinent to the hydrogeology of Yucca Mountain are recelived,
the bibliographic Information Is added to the computerlized database. A
sequential number Is assigned to the document and the document Is flled
according to that number. As the documents are read and reviewed, the
additional summary data I|s added to the data base. This approach allows rapld
retrieval of any document based on any one of several criteria (document
number, title, ﬁuthor, etc.) and also allows rapld identiflcation of documents

which have been reviewed by the WWL staff.
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summar {zed Data
Since a large amount of Information about the unsaturated zone will be

obtalned at the exploratory shaft, It is important to be able to determine the
degree of heterogenelity which exists In the varying units of the unsaturated
zone. The approach taken to perform thls task Is to complile the data from test
wells at contlinually Increasing distance from the shaft location. This
approach will alliow raplid evaluation of published Information from the shaft by
comparing It to the complled data. In addition, systematic evaluation of the
three-dimensional distribution of geohydraulic properties at Yucca Mountaln Is
possible with this approach.

Since the proposed repository horizon Is to be located In the thick
unsaturated sectlon of Yucca Mountaln, locating and reviewlng data
characterlizing these unsaturated regions Is deemed to be of primary iImportance.
Because of this and the fact that an exploratory shaft Is being constructed
through this zone at Yucca Mountain, the well charts are belng developed In the
following sequence:

1. A;I pertinent data for wells located near the proposed exploratory

shaft.

2. All data for other wells located within the potentlal repository
block.

3. Data for test welis located outside the potentlial repository bilock.

4, Data for other weils In the vicinlty.

DATA BASE STATUS

Data |nventory

The bibllographic Information for 203 documents have currently been

entered Into the computer!ized database. A complete biblilography of these
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documents Is provided In Attachment A. We have compared the |ist of documents
currently on hand with a 1ist of documents maintalned by the project officer.
We have identified the documents I|isted In Table 1 that are contalned In our
data base but which were not on the project officer's ilist. A llist of
documents which we do not have but which appear on the project officer’s list
Is presented In Table 2. Flnally, we have reviewed the |ist of documents whlich
have formal reviews avaiiable. We have copies of all of the formal reviews for
the documents as listed by the project officer.

At the present time, we have Informally reviewed 24 documents. Informal
summar ies of these documents are presented In Attachment B. Based on
Information provided by the project officer, we wil!l continue to add summarles
to the database in the order which refiects the priorities provided on his list

of documents.

Summar {zed Data

Using the approach outlined In the previous section, summary wel! charts
have been Initiated for three wells and the sequence In which additlonal charts
will be prepared has been developed. Locations of the drif{ holes and the
approximate boundary of the repository block are shown on Figure 1. For

summar jzation of the well data, wells have been grouped as follows:

Group t: USW G-4, USW H-5, USW H-4, and UE252-6
Group 1fl: USW G-1, USW H-1, USW H-3, and USW G-3
Group 111: UE25a2-1, UE25b-1H, UE25b2-H, UE25a-4, UE25a-5, and UE25a-7

Group V: all remaining wells

Well charts will be prepared for wells beginning with wells In Group | and
ending with wells In Group IV. The Group ! wells are In the exploratory block
and are near the proposed exploratory shaft. Two east-west cross-sections can

be developed from the summarized data from Group | wells. Cross-section la can
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be prepared with wells USW H-5, USW G-4 and UE25a-6 whlle cross-section Ib can
be prepared with wells USW H-5 and USW H-4. In a similar manner, a north-south
cross-ssction can be prepared with the four Group |l wells. The Group t1l
wells lle outside (primarily to the north and east) of the proposed exploratory
block. Preparation of well charts for these wells wlll, therefore, be delayed
until those within the primary block have be prepared. The Group IV wells have
locations surrounding the exploratory block at a range of distances. At the
present time summarlies have been completed for the following Group | wells:

Usw G-4

USW H-5

USW H-4
Coples of the well charts for these welils are provided In Attachment C.

Test well USW G-4 Is located approximately 300 feet southwest of the
exploratory shaft. The exploratory shaft will be used for Iin-situ studtes of
the geotechnical, geologic, and hydrologic characteristics of rock In the
unsaturated zone. The test well has provided information on the simlilarity of
geologic conditions between It and nearby boreholes and for use in the deslign
and construction phases of the exploratory shaft. A predicted log of the
stratigraphy of the USW G-4 site was made prior to the drilling of the hole
based on subsurface data from holes USW G-1 and UE-25a#1. A comparlison of
predicted and actual thlicknesses and depths Indicated difficultlies In
predicting preclise thlcknesses of the stratigraphic units. Analysis of the
core taken form the Topopah Spring Member showed that thinning and pinching out
of the I|lthophysal zones occurs from wetl to well.

Test wel! USW H-4 was completed In Aprit, 1982. After a depth of 564
meters was reached, geophyslical logs were run and slidewall sampling was

attempted. Only limited success was achieved In the sldewall sampling. The
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hole was then cased to 561 meters and drilled to a total depth of 1219 meters.
Hydrologlc tests were conducted, primarlly In the uncased portion of the hole.
The casing is perforated In the Interval from 533 to 539 meters. The amount of
physical data obtained for USW H-4 is apparentiy slignificantly less than Is
avallable for USW G-4.

Test well USW H-5 was also drilled to a total depth of 1219 meters. As
with USW H-4, conventional core samples were not collected during drilling
operations. Seven sldewall core samples were obtalined but were not of sultable
quality to allow determination of hydrologic propertlies. Agaln, the amount of

data avallable for USW H-5 is significantly less than Is avallable for USW G-4.

SUMMARY

In summary, we have established data management techniques which willi
allow not only the WWL team to efficlently review data rglatlve to the NNWS!
Project but will also allow others (NWC personnel, new NRC staff, etc.) to be
brought up to speed rapldly, |f necessary. Because of the large amount of
literature avallable relative to the Yucca Mountaln Slte, 2 method has been
developed to allow the staff to keep up to date with respect to project
reports, articles, and publlicatlions. The well charts atlow the hydrogeologlc
data to be presented In a framework that Is easy to understand and wlll allow
the database to be quickly updated. 1t Is anticipated that this Information
will be very valuable In evaluating the conceptual hydrogeologic model (subtask

1.4).
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If you have questions or If we can In any way be of assistance to you

during your review of thls report, do not hesltate to contact us.

Sincerely,
WATER, WASTE AND LAND, INC.

.

SRt

Lyte A. Davls
Project Manager

Attachments as noted

LAD:
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Table 1.

Documents In WWl. Database
Which Are Not on NRC List

Ann Arbor Sclence Publlishers, Scott, R. B., Spengler, R. W., Dlehl, S., Lappin,
A. R., and Chornack, M., Geologlc Character of Tuffs In the Unsaturated
Zone at Yucca Mountain, Southern Nevada, 1983, WWL«: 97

CONF-791016, Gardiner, D. A., and Truett, T., Proceedings of the 1979 DOE
Statistical Symposlum, Sep,1980, WwWLa: 77

DOE/RW~0012, DOE Office of Clvillan Radloactive Waste Management, Draft
Environmenta! Assessment Yucca Mountain Site, Nevada Research and
Development Area, Nevada, Dec,1984, WWLe«: 76

LBL-18473, Wang, J.S.Y. and Narasimhan T.N., Hydrologic Mechanisms Governing
Fluid Fiow In Partially Saturated, Fractured, Porous Tuff at Yucca

Mountain, Oct. 1984, WWLa: 1

MRSSP-v.26, Mcvay, G. L., Scientiflc Basls for Nuclear Waste Management VI|
Symposium held November 1983 in Boston, Massachusetts, U.S.A., 1984,
WWLe: 94

NRC-04-81-224, Kilbury, R. K., Water Intake at the Atmosphere-Earth Interface
In a Fractured Rock System, Nov,1984, WWLs: B84

NUREG/CR-2782, Thomas, S. D., Ross, B., and Mercer, J. ¥W., A Summary of
Reposlitory Siting Models, July,1982, WWLe: 78

NUREG/CR-3680, Schrauf, T. W., and Evans, D. D., Relationshlp Between the Gas
Conductivity and Geometry of a Natural Fracture, April,1984, WWiLe: 79

SANDB1-7210, Klasi, M. L., Russell, J. E., and McClain, W. C., Far-Fleld
Thermal Analysis of a High Level Waste Repository In Tuff, July,1982,
WWLe: 63

SAND82-1164, Moss, M., Koski, J. A., Haseman, G. M., and Tormey, T. V., The
Effects of Composition, Porosity, Bedding-Plane Orlentation, Water Content
and a Joint on the Thermal Conductivity of Tuff, Nov,1982, WwLe: 61

SAND83-07567, Mondy, L. A., Wlison, R. K., and Bixler, N. E., Comparison of
Waste Emplacement Configurations for a Nuclear Waste Repository In Tuff
1V. Thermo-Hydrological Analysis, Aug,1983, WwL«: 62

SAND84-0996, Hayden, N. K., Benchmarking NNWSI Flow and Transport Codes: Cove 1
Results, June,1985, WwL«: &8

SAND84-1643, Langkopf, B. S., Satter, B. J., and Welch, E. P. , Version 1 of
the Users Manual for the Tuff Data Base Interface, Aprli1,1985, WWL&: 59

Uci10-20289, Ramirez, A. L., and Dally, W. D., Preliminary Evaluation of
Alterant Geophysical Tomography In Welded Tuff, Dec,1884, WwWLs: 40
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Table 2.

Documents in NRC Database
Which Are Not In WWL Database

NNWS! NVO Peer Rev., Peer Review August 24, 28, 1981, No NRC Log Number.

NV0O-196-23, Radlonucllde Migration In Tuff and Granlite Peer Review
Documentation, NRC Log Number 00283.

SANDB81-1768, Conceptual Design of Fleld Experiments for Welded Tuff Rock-
Mechanlcs Program, NRC Log Number 00942,

SANDB2-2212, Bliblliography wlth Abstracts of Geologlcal Lleterature Pertaining
to Southern Nevada wlith Particular Reference to the NTS, NRC Log Number
01332.

SAND82-2441, Empirically Determined Uncertainty In Potassium Argon Ages for
Pllo-Pliestocente Basalts from Crater Flat, Nye County, Nevada, NRC Log
Number 01278.

SAND83~1778, Repository Sealing Concepts for the Nevada Nuclear Waste Storage
Inverstigations Project, NRC Log Number 01568.

USGS OFR 81-061S5, Interpretation of Geophyslica!l Well-Log Measurements in Drill
Holes UE25a-4, -5, -6, and -7, Yucca Mountain, Nevada Test Slte, NRC Log
Number 00306.

USGS OFR 82-0765, Mineralogy of Fine Gralned Alluvium from Borehole U11G, EXPL.
1, Northern Frenchmean Flat, Nevada Test Site, NRC Log Number 00972.

USGS WRI 83-4067, Water Table In Rocks of Cenozolc and Paleozolic Age, 1980,
Yucca Flat, Nevada Test Site, Nevada, NRC Log Number 01484.
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- 10.

11.

12.

13.

, , Nevada Nuclear Waste Storage Investigations Project Monthly
Report August 1985, Aug,1985, WWL&: 81

. , Nevada Nuclear Waste Storage Investigations Project Monthly
Report September, 1985, Sep,1985, WWL#: 90

. U.S. Department of the Interior Geological Survey and Unlverslity of
Nevada System Desert Research Institute, Long-Range Hydrologlc
Program, 1973, WwlL«: 167

. Ann Arbor Sclence Publlishers, Scott, R. B., Spengler, R. W., Dlehl, S.,

Lappin, A. R., and Chornack, M., Geologlc Character of Tuffs In the
Unsaturated Zone at Yucca Mountaln, Southern Nevada, 1983, WWLas: 97

. AT(29-1)789, Tyler, L. D., Evaluation of Tuff as a Waste Isolation Medium,

7?7, WWLs: 181

CGS/8116R028, Reade, M. T., and McKay, E. D., Geology and Hydrology of
Yucca Mountaln and Vicinlty, Nevada Test Site, Mar,1982, WWL#: 75

. CONF-721016, Gardiner, D. A., and Truett, T., Proceedings of the 1979 DOE

Statistical Symposium, Sep,1980, WWLe: 77

DOE/NV/10295-1, Quade, J., and Tingley, J. V., A Mineral Inventory of the
Nevada Test Slte, and Portions of Nellls Bombilng and Gunnery Range,
Southern Nye County, Nevada, Sept,1983, WWL#: 38

. DOE/RW-0012, DOE Office of Civillan Radtoactlive Waste Management, Draft

Environmental Assessment Yucca Mountaln Site, Nevada Research and
Development Area, Nevada, Dec,1984, WWL#: 76

ERDA-1551, Energy Research & Development Administration, Flnal
Environmental Impact Statement Nevada Test Site Nye County, Nevada,
Sept,1977, WWL#: 39

|AEA-SM-243/37, Erdal, B. R., Bayhurst, B. P., Crowe, B. M., Daniels, W.
R., Hoffman, D. C., Lawrence, F. 0., Smyth, J. R., Thompson, J. L.,
and Wolfsberg, K., Underground DIsposal of Radloactive Wastes
Proceedings of a Symposium on the Underground Dlsposal of Radloactive
Wastes Jointly Organized by the International Atomic Energy Agency
and the OECD Nuclear Energy Agency and Held at Otaniemi, Finland, 2-6
July 1979 Volume 11, 1980, WWL&: 117

LA-09174-PR, Blaclc, J., Carter, J., Halleck, P., Johnson, P., Shankland,
T., andersen, R., Splcochl, K., and Heller, A., Effects of Long-Term
Exposure of Tuffs to High-Level Nuclear Waste Reposltory Condltlons:
Preliminary Report, ?, WWLs: 102

LA-09706-MS, Levy, S. S., Petrology of Samples From Drill Holes USW H-3,
H-4, and H-5 Yucca Mountain, Nevada, , WWLa: 95
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

LA-10003-MS, Warren, R. G., Byers, F. M., Jr., and Caporusclo, F. A.,
Petrography and Minera! Chemistry of Unlts of the Topopah Spring,
Calico Hills and Crater Flat Tuffs, and Older Volcanic Units, wlith
Emphasis on Samples from Dril]l Hole USW G-1, Yucca Mountaln, Nevada
Test Site, June,1984, WWlLe: 54

LA-10154-PR, Crowe, B. M., and Vaniman, D. T., Research and Development
Related to the Nevada Nuclear Waste Storage Investigations January 1
- March 31,1984, Feb, 1985, WWL#: 46

LA-10177-M, Lane, L. J., Surface Water Management: A User's Gulde to
Calculate a Water Balance Using the CREAMS Model, Nov,1984, WWL&:
144

LA-10188-MS, Ogard, A. E., and Kerrisk, J. F., Groundwater Chemistry Along
Flow Paths Between a Proposed Repository Site and the Accesslible
Environment, Nov,1984, WwL#: 48

LA-10242-MS, Lane, L. J. and Nyhan, J. W, Water and Contaminant Movement:
Migration Barrlers, Nov,1984, WWL#: 145

LA-10263-MS, Perkins, B, Travls, B., and DePoorter, G., Valldation of the
TRACR3D Code for Soll Water Flow Under Saturated/Unsaturated
Conditions In Three Experiments, Jan,1985, WWLe: 161

LA-10297-PR, Rundberg, R. S., Ogard, A. E., and Vvaniman, D. T., Research
and Development Related to the Nevada Nuclear Waste Storage
Investigations April 1 - June 30, 1984, May,1985, WWLe: 52

LA-10299-PR, Ogard, A. E., and Vvaniman, D. T., Research and Development
Related to the Nevada Nuclear Waste Storage Investigations July 1 -
September 30,1984, May,1985, WWL«: 53

LA-10415-MS, Carlos, B. Arney, Minerals in Fractures of the Unsaturated
Zone from Dri!l Core USW G-4, Yucca Mountain, Nye County, Nevada,
May,1985, WwLea: 47

LA-8110-MS, Vine, E. N., et al., Sorption-Desorption Studlies on Tuff 1.
A Continuation of Studies with Samples from Jackass Flats, Nevada and
Initial Studies with Sampies from Yucca Mountain, Nevada, Jan,1980,
WWie: 185

LA-8139-MS, Sykes, M. L., Heilker, G. H., and Smyth, J. R., Mineralogy and
Petrology of Tuff Unlts from the UE25a-1 Drill Site, Yucca Mountalin,
Nevada, Nov,1979, WWLs: 45

LA—8747¥MS, Wolfsberg, K., et al., Sorption-Desorption Studles on Tuff
111. A Continuation of Studies with Samples from Jackass Flats and
Yucca Mountain, Nevada, May,1981, WWL#: 190
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

LA-8840-MS, Carroll, P. R., and Waters, A. C., Preliminary Stratigraphic
and Petrologic Characterlzation of Core Samples from USW-G1, Yucca
Mountain, Nevada, Nov,1881, WWL«: 44

LA-9000-MS, Carroll, P. |., Caporusclo, F. A., and Bish, D. L., Further
Description of the Petrology of the Topopah Spring Member of the
Palintbrush Tuff In Drili Holes UE25A-1 and USW-G1 and of the Llthic
Rich Tuff In USW-G1, Yucca Mountain, Nevada, Nov,1982, WwWLe: 43

LA-9021-MS, Bish, D. L., Detalled Mineralogical Characterization of the
Bullfrog and Tram Members In USW-G1, with Emphasis on Clay
Mineralogy, Oct,1981, WWL#: 42

LA-9328-MS, Danlels, W. R., et al., Summary Report on the Geochemistry of
Yucca Mountaln and Environs, Dec,1982, WWL«: 116

LA-9332-MS, Norris, A. E., et al., Geochemistry Studles Pertaining to the
G-Tunnel Radlionuclide Migration Fleld Experiment, Nov,1982, WWLe:
168

LA-9471-MS, Walter, G. R., Theoretical and ExperImental Determination of
Matrix Diffusion and Related Solute Transport Propertlies of Fractured
Tuffs From the Nevada Test Site, Oct,1982, WwL#: 49

LA-9667-MS, Travis, B. J., TRACR3D: A Model of Flow and Transport In
Porous/Fractured Medla, May, 1984, WwWiLa: 88

LA-9912-MS, Kerrisk, J. F., Reaction-Path Calculations of Groundwater
Chemistry and Mineral Formatlion at Ralnler Mesa, Nevada, Dec,1983,
WWLe: 50 '

LA-9995-MS, Kerrisk, J. F., Solubility Limlts on Radlonucliide Dissolution
at a Yucca Mountain Repository, May,1984, WWL«: 51

LA-UR-81-3141, Erda!, B. R., Wolfsberg, K., Rundberg, R. S., Danlels, W.
R., Fortney, D. L., Erickson, K. L., Friedman, A. M., Fried, S., and
Hines, J. J., Nuclide Migration Fleld ExperIments in Tuff, G Tunnel,
Nevada Test Slite, Nov,1981, WwiLa: 118

LA-UR-84-332, Bish, D. L., Ogard, A. E., and Vaniman, D. T.,
Mineralogy-Petrology and Groundwater Geochemistry of Yucca Mountain
Tuffs, 1984, WwL«: 101

LA-UR~-84-40, Travis, B. J., Hodson, S. W., Nuttali, H. E., Cook, T. L.,
and Rundberg, R. S., Preliminary Estimates of Water Flow and
Radionuclide Transport In Yucca Mountalin, 1984, WWLs: 85

LASL, Rundberg, R. S., Thompson, J. L., and Maestas, S., Radlonuclide
Migration: Laboratory Experiments With Isolated Fractures, Nov,1981,
WWLs: 164
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48,

49,

50.

LBL-18473, Wang, J.S.Y. and Narasimhan T.N., Hydrologlc Mechanlsms
Governing Fluld Flow in Partially Saturated, Fractured, Porous Tuff
at Yucca Mountain, Oct. 1984, WWlLse: 1

MRSSP-v.26, Mcvay, G. L., Sclentiflc Basls for Nuclear Waste Management
VIl Symposium held November 1983 In Boston, Massachusetts, U.S.A.,
1984, WWL#: 94

NNWS | /OCRWM/OGR, NVO/NNWSI, Presentation for the OGR: An Issues Hlerarchy
Approach to Site Characterization and Regulatory Compliance
(Viewgraphs), May,1985, WwWLa: 203

NRC-04-81-224, Kilbury, R. K., Water Intake at the Atmosphere-Earth
Interface In a Fractured Rock System, Nov,1984, WWLe: 84

NUREG/CR-2782, Thomas, S. D., Ross, B., and Mercer, J. W., A Summary of
Repository Siting Models, July,1982, WWiLs: 78

NUREG/CR-3680, Schrauf, T. W., and Evans, D. D., Relatlionship Between the
Gas Conductivity and Geometry of a Natural Fracture, April,1984,
WWle: 79

NVO-196-22, United States Department of Energy, Geologlc and Hydrologlc
Investigation of Yucca Mountain Peer Review Documentation,
April,1981, WWLs: 193

NVO-196-24 (Rev. §), NVO, Bibllography of the Publ!lished Reports, Papers,
and Articles on the Nevada Nuclear Waste Storage Investligations, by
Nevada Operatlions Offlce, (orlginal, rev. 1 (81/11), rev. 2 (82/06),
rev. 3 & 4 (84/05), Jan,1985, WWLe: 195

NVO-269, Bowen, J. L., and Egami, R. T., Atmospheric Overview for the
Nevada Nuclear Waste Storage Investigations, Nevada Test Site, Nye
County, Nevada, Nov,1983, WWLs«: 80

NV0O-283, French, R. H., Elzeftawy, A., and Elllot, B., Hydrology and Water
Resources Overview for the Nevada Nuclear Waste Storage
investigations, Nevada Test Site, Nye County, Nevada: Annotated
Bibllography, June,1984, WWLa: 82

NvO-284, French, R. H., Elzeftawy, A., Bird, J., and Eltiot, B., Hydrology
and Water Resources Overview for the Nevada Nuclear Waste Storage
Iinvestigations, Nevada Test Site, Nye County, Nevada, June,1984,
WWLe: 74

SAIC, Sclence Appllications International Corporation, Meteorologlical
Monitoring Plan for the Nevada Nuclear Waste Storage Investigations
Project Yucca Mountain Site, Nov,1984, WWL«: 177
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51.

52.

53.

54.

55.

56.

57.

§8.

59.

60.

61.

62.

63.

64.

SAND79-1197C, Iman, R. L., Davenport, J. M., Waddell, R. K., Stephens, H.
P., and Leap, D. I., Sensitivity Study of the Parameters of the
Reglional Hydrology Model for the Nevada Nuclear Waste Storage
Investigations, ?, WWLs: 134

SAND80-0201, Hadley, G. R. and Turner, J. R., Jr., Evaporative Water Loss
From Welded Tuff, Apr,1980, WwLs: 130

SAND8B0-1464, Johnstone, J. K. and Wolfsberg, K., Evaluation of Tuff as a
Medium for a Nuclear Waste Repository: Interim Status Report on the
Properties of Tuff, July,1980, WwLe: 135

SAND80-1625C, Tyler, L. D., Thermal/Mechanical Modeling for a Tuff
Reposltory, ?, WwWlLe: 182

SAND80-2137, Lappin, A. R., Thomas, R. K., and McVey, D. F., Eleana
Near-Surface Heater Experiment Final Report, April,1981, WwiLw: 143

SANDB80-2639, Langkopf, B. S., Thermal Analysis of Nuclear Waste
Emplacement In Welded Tuff, Aug,1982, WWLa: 67

SANDB1-1058, Waymire, D. R. and Dulmstra, C. 0., In Situ Tuff Water
Migration/Heater Experiment: instrumentation Design and Flelding,
Apr,1982, WwLe: 187 .

SAND81-1059, Waymire, D. R. and Dulmstra, C. 0., In Slitu Tuff Wwater
Migration/Heater Experiment: The Data Acquisition and Playback
System, Oct,1981, WwiLa: 186

SAND81-1253, Erickson, K. L. and Fortney, D. R., Prelimlnary Transport
Analysis for Design of the Tuff Radlonuclide-Migration Fleld
Experiment, 1981, WWL&: 119

SAND81-1918, Johnstone, J. K., Hadley, G. R., and ¥Waymire, D. R., In Situ
Tuff Water Migration/Heater Experiment: Final Report, Mar,1985,
WWia: 138

SAND81-1970, Connoily, J. R., Mansker, W. L., Hicks, R., Allen, C. C.,
Husler, J., Kell, K., Lappin, A. R., Petrology and Geochemistry of
the Grouse Canyon Member of the Belted Range Tuff, Rock-Mschanics
Drift, U12g Tunnel, Nevada Test Site, Apr,1983, WWL#: 106

SAND81-2584, Rechard, R. P. and Schuler, K. W., Permeability Change Near
Iinstrumentation Holes In Jointed Rock, June,1982, WWL«: 163

SAND81-7210, Klasl, M. L., Russell, J. E., and McClain, W. C., Far-Field
Thermal Analysis of a High Level Waste Repository in Tuff, July,1982,
WWLe: 63

SAND82-0170, Johnson, R. L., Thermal Analyses for a Nuclear Waste
Reposltory In Tuff Using USW-G1 Borehole Data, Oct,1982, WWL#: 137



Attachment ‘A . NNWS! Bibl lography
February 28, 1986 A-6 WWL #4001

65.

€6.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

SAND82-1043, Hadley, G. R., Water Transport Through Welded Tuff, Aug,1984,
WWLe: 65

SAND82-1164, Moss, M., Koskl, J. A., Haseman, G. M., and Tormey, T. V.,
The Effects of Composition, Porosity, Bedding-Plane Orientation,
Water Content and a Joint on the Thermal Conductivity of Tuff,
Nov,1982, WWlLe: 61

SAND82-1277, Hunter, R. L., Barr, G. E., and Bingham, F. W., Scenarios for
Consequence Assessments of Radloactlive-Waste Repositorlies at Yucca
Mountain, Nevada Test Site, March,1983, WWLa: 89

SANDB2-1434, Lappin, A. R., and Nimick, F. B., Bulk and Thermal Properties
of the Functional Tuffaceous Beds In Holes USW G-1, UE-25as1, and USW
G-2, Yucca Mountain, Nevada, April,1985, WWLa: 64

SAND82-2203, Lappin, A. R. and Nimick, F. B., Thermal Properties of the
Grouse Canyon Member of the Belted Range Tuff and of Tunnel Bed 5,
G-Tunne!, Nevada Test Site, Aug,1985, WwL#: 142

SANDB2-2207, Sinnock, S., Geology of the Nevada Test Site and Nearby
Areas, Southern Nevada, Oct,1982, WwLs: 71

SAND82-2771, Eaton, R. R., Martinez, M. J., Wilson, R. K., and Nunziato,
J. W., Code Development In Support of Nuclear Waste Storage
Investigations for a Reposlitory in Tuff, Mar,1983, WWL#: 69

SAND82-2772, Eaton, R. R., Gartling, D. K., and Larson, D. E., SAGUARO ~ A
Finlte Element Computer Program for Partlally Saturated Porous Flow
Problems, June,1983, WWL#: 68

SAND83-0280, Mondy, L. A., Hydrology of Sealing a Repository In Saturated
Tuff, March,1983, WWL&: 155

SAND83-0372, Johnstone, J. K., Peters, R. R., and Gnirk, P. F., Unit
Evaluation at Yucca Mountain, Nevada Test Site: Summary Report and
Recommendation, June,1984, WWLe: &7

SAND83-0757, Mondy, L. A., Wilison, R. K., and Bixler, N, E., Comparison of
Waste Emplacement Configurations for a Nuclear Waste Reposlitory In
Tuff V. Thermo-Hydrological Analysls, Aug,1983, WWL%: 62

SAND83-1327, Schwartz, B. M., Grain Denslty Measurements of Ash Flow
Tuffs: An Experimental Comparison of Water Immersion and Gas
Intrusion Pycnometer Techniques, Aug,1985, WWL#: 176

SAND83-1912, Church, H. W., Freeman, D. L., Boro, K., and Egami, R. T.,
Meteorologlical Tower Data for the Nevada Nuclear Waste Storage
Investigations (NNWSI) Quarterly Report, July-September, 1882 Yucca
Alluvial (YA) Site, Jan,1984, WWL#: 105



Attachment A i NNWS| Bibl lography
February 28, 1986 A-7 WWL #4001

78.

79.

80.

81.

82.

83.

84.

85.

86.

- 87.

88.

89.

g0.

SANDB3-2465, Freshley, M. D., Dove, F. H., and Fernandez, J. A.,
Hydrologlc Cailculations to Evaluate Backfilliing Shafts and Drifts for
a Prospective Nuclear Waste Reposlitory In Unsaturated Tuff,
June, 1985, WWL#: 121

SAND83-2593, Nimlick, F. B., and Williams, R. L., A Three-Dimenslional
Geologic Model of Yucca Mountaln, Southern Nevada, Oct,1984, WWlLe:
70

SAND83-7132, The MITRE Corporation, Nevada Nuclear Waste Storage
Investigations Environmental Area Characterization Report, July,1984,
WWLe: 151

SAND83-7466, Rice, W. A., Preliminary Two-Dimensional Reglonal Hydrologic
Model of the Nevada Test Site and Vicinity, Aug,1984, WWLa: 60

SAND83-7475, Thompson, F. L., Dove, F. H., and Krupka, K. M., PreliIminary
Upper-Bound Consequence Analyslis for a Waste Reposltory at Yucca
Mountaln, Nevada, Aug,1984, WWL«: 180

SAND84-0175, Mansure, A. J. and Ortiz, T. S., Preliminary Evaluation of
the Subsurface Area Avallable for a Potential Nuclear Waste
Repository at Yucca Mountaln, Dec,1984, WWLs: 147

SAND84-0192, Bralithwalte, J. W., and Nimlck, F. B., Effect of Host-Rock
Dissolution and Precipltation on Permeabllity In a Nuclear Waste
Reposltory In Tuff, Sept,1984, WWL#: 55

SAND84-0369, Mondy, L. A., Baker, B. L., and Eaton, R. R., Vadose Water
Flow Around a Backfllled Drift Located In Tuff, July,1985, WWL&: 156

SAND84-0440/2, Eglinton, T. W., and Drelcer, R. J., Meteorological Design
Parameters for the Candldate Slte of a Radloactive-Waste Reposlitory
at Yucca Mountain, Nevada, Dec,1984, WWL&: 72

SAND84-0637, Barr, G. E., Reduction of the Well Test Data for Test Well
USW H-1, Adjacent to Nevada Test Site, Nye County, Nevada, May, 1985,
WWLe: 66

SANDB4-0747, Martinez, M. J., FEMTRAN ~ A Finite Element Computer Program
for Simulating Radlonuclide Transport Through Porous Medla, Jan,1985,
WWLa: 146

SAND84-0878, Hadley, G. R., PETROS -~ A Program for Calculating Transport
of Heat, Water, Water Vapor and Alr Through a Porous Material,

May,1985, WWLe: 131

SAND84-0996, Hayden, N. K., Benchmarking NNWS| Flow and Transport Codes:
Cove 1 Results, June,1985, WWLs: 58



Attachment A NNWSI Bibllography
February 28, 1986 A-8 WWL #4001

91.

92.

93.

94.

95.

6.

97.

98.

99.

100.

101.

102.

103.

SAND84-1076, Ortiz, T. S., Williams, R. L., Nimick, F. B., Whittet, B. C.,
and South, D. L., A Three-Dimenslional Model of Reference
Thermal/Mechanical and Hydrologlical Stratigraphy at Yucca Mountalin,
Southern Nevada, Oct,1985, WWLa: ©1

SAND84-1327, Church, H. W., Freeman, D. L., Boro, K., Egaml, R. T.,
Meteorologlical Tower Data for the Nevada Nuclear Waste Storage
investigations (NNWSI) Tri-Quarterly Report, October 1982 - June 1983
Yucca Alluvial (YA) Slte, Dec,1984, WWLe: 109

SAND84-1471, Peters, R. R., Klavetter, E. A., Hall, 1. J., Blair, S. C.,
Heller, P. R., and Gee, G. W., Fracture and Matrix Hydrologic
Characterlistics of Tuffaceous Materlals from Yucca Mountaln, Nye
County, Nevada, Dec,1984, WWis: 56

SANDB4--1492, Sinnock, Scott, Lin, Y.T. and Brannen Joseph P., Preliminary
Bounds on the Expected Postclosure Performance of the Yucca Mountain
Repository Site, Southern Nevada, Dec. 84, WWL«: 2

SAND84-1643, Langkopf, B. S., Satter, B. J., and Welch, E. P. , Version 1
of the Users Manual for the Tuff Data Base Interface, April,1985,
WWie: 59

SAND84--2057, Blxler, N. E., NORIA - A Finite Element Computer Program for
Analyzing Water, vapor, Alr, and Energy Transport In Porous Medla,
Aug,1985, WWL#: 96

SAND84-2668, Tlen, P. L., Slegel, M. D., Updegraff, C. D., Wahi, K. K.,
and Guzowskl, R. V., Repository Site Data Report for Unsaturated
Tuff, Yucca Mountain, Nevada, Nov,1985, WWL#: 198

SAND84-7103, The Robblns Company, Small Dlameter Horlzontal Hole Drllling
- State of Technology, Nov,1984, WWL«: 165 '

SANDB4-7202, Wang, J. S. Y., and Narasimhan, T. N., Hydrologlc Mechanisms
Governing Fluld Flow In Partlally Saturated, Fractured, Porous Tuff
at Yucca Mountain, Aprli,1985, WWL#: 73

SANDB4-7212, Jacobson, E. A., Freshley, M. D., and Dove, F. H.,
Investigations of Sensitivity and Uncertainty In Some Hydrologlc¢
Models of Yucca Mountaln and Vicinlty, Oct,1985, WWL#: 194

State of Nevada, McNeely, J. G., Jr., Forcasts for the Future-Agriculture,
1974, WWLe: 191

TE!-838, Schoff, S. L. and Moore, J. E., Chemistry and Movement of Ground
Water, Nevada Test Slite, 1964, WWL#: 179

TEI-843, McKay, E. J. and Willlams, W. P., Geology of Jackass Flats
Quadrangle, Nevada Test Slite, Nevada, Dec,1963, WWL#: 150



Attachment A NNWS1 Blbl lography

February 28, 1986 A-9 . WWL #4001

104. UCID-18081, Thomas, R. and Springer, J., Fracture Mapping for Radlonuclide
Migratlion Studies In the Climax Granite, May,1981, WWL#: 183

105. UCID-19405, Raber, E., Lord, D., and Burklund, P., Hydrologlc Test System
for Fracture Flow Studies In Crystalline Rock, May,1982, WWL#: 162

106. UCID-20289, Ramirez, A. L., and Dalily, W. D., Preliminary Evaluation of
Alterant Geophysical Tomography in Welded Tuff, Dec,1984, WWLa: 40

107. UCRL-15620, Moore, D. E., Morrow, C. A., and Byerlee, J. D., Changes In
Permeabllity and Fluld Chemistry of the Topopah Spring Member of the
Palntbrush Tuff (Nevada Test Slite) When Held In 2 Temperature
Gradlent: Summary of Results, June,1984, WwlLe: 153

108. UCRL-15667, Moore, D. E., Morrow, C. A., and Byerlee, J. D., Permeabllity
and Fluld Chemistry Studlies of the Topopah Spring Member of the
Paintbrush Tuff, Nevada Test Site: Part 11, March,1985, WwLs: 152

109. UCRL~-53130, Pawlioskl, G. A., Water Contents of Samples from the Nevada
Test Site: Total, Free (Natural State to 105 C), and More Tightly
Bonded (105-700 C), May,1981, WwWie: 160

110. UCRL-53138, Murray, W. A., Geohydrology of the Climax Stock Granite and
Surrounding Rock Formatlions, NTS, May,1981, WWqu 154

111. UCRL-53230, Corynen, G. C., \"Stop\": A Fast Procedure for the Exact
Computation of the Performance of Complex Probablilstic Systems,
Jan,1982, WwWL«: 108

112. UCRL-53442, Oversby, V. M. and Knauss, K. G., Reaction of Bullfrog Tuff
with J-13 Well Water at 90 C and 150 C, Sept,1983, WwLe: 159

113. UCRL-53552, Oversby, V. M., Reactlon of the Topopah Spring Tuff with J-13
Well Water at 90 C and 150 C, May,1984, WWL&: ©2

114. UCRL-53574, Oversby, V. M., Reactlon of the Topopah Spring Tuff With J-13
Water at 120 C, July,1984, WWL«: 199

115. UCRL-53576, Knauss, K. G. and Belrliger, W. B., Report on Static
Hydrothermal Alteration Studles of Topopah Spring Tuff Wafers In J-13
Water at 150 C, Aug,1984, WwWiLe: 136

116. UCRL-53602, Lin, W., and Dally, W., Transport Propertles of Topopah Spring
Tuff, Oct,1984, WwWLs: 41

117. UCRL-86722, Trimmer, D., Laboratory Measurements of Ultralow Permeabllity
of Geologic Materlals, Aug,1982, WWL&: 184

118. UCRL-91464, Wilson, C. N. and Oversby, V. M., Radionuclide Release from

PWR Fuels In a Reference Tuff Repository Groundwater, March,1985,
WWLs: 189



Attachment A NNWSI Bibilography
February 28, 1986 A-10 WWL «4001

119,

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

USGS 82-4085, Waddell, R. K., Two-Dimensional, Steady-State Model of
Ground-Water Flow, Nevada Test Slite and Vicinity, Nevada-Callfornla,
1982, WwlLw: )

USGS B84-4193, Weeks, E. P., and Wilson, W. E., Preliminary Evaluation of
Hydrologic Propertlies of Cores of Unsaturated Tuff, Test Well USW
H-1, Yucca Mountaln, Nevada, 1984, WWLs: 16

USGS 84-4197, Roblison, J. H., Ground-Water Level Data and Preliminary
Potentlometric-Surface Maps, Yucca Mountain and Vicinlty, Nye County,
Nevada, 1984, WwlLe: 12

USGS 84-4248, Cralg, R. W., and Robison, J. H., Geohydrology of Rocks
Penetrated by Test Wel! UE-25p#1, Yucca Mountaln Area, Nye County,
Nevada, 1984, WWlLs: 14

USGS 84-4253, Lahoud, R. G., Lobmeyer, D. H., and Whitfleld, M. S., Jr.,
Geohydrology of Volcanic Tuff Penetrated by Test Wel! UE-25bs1, Yucca
Mountain, Nye County, Nevada, 1984, WWLe: 13

USGS 84-4267, Waddell, R. K., Robison, J. H., and Blankennagel, R. K.,
Hydrology of Yucca Mountaln and Viecinlity,
Nevada-~Callfornia--Investigative Results Through MId-1983, 1984,
WWle: 11 ’

USGS 84-4272, Thordarson, ¥., Rush, F. E., and Waddell, S. J.,
Geohydrology of Test Well USW H-3, Yucca Mountain, Nye County,
Nevada, 1985, WWiLs: 15

USGS 84-4328, Spaulding, W. G., Roblnson, S. W., and Palllet, F. L.,
Preliminary Assessment of Climatic Change During Late Wisconsin Time,
Southern Great Basin and Viclinlty, Arlzona, Callifornla, and Nevada,
1984, WwWLs: 8

USGS 84-4344, Czarneckl, J. B., Simulated Effects of iIncreased Recharge on
the Ground-Water Flow System of Yucca Mountain and Vicinity,
Nevada-California, 1984, WWL#s: 7

USGS 84-4349, Czarneckl, J. B., and Waddell, R. K., Finite-Element
Simutation of Ground-Water Flow In the VicIinlty of Yucca Mountain,
Nevada~Callifornia, 1984, WWLe: 6

USGS Report 54, Rush, F. E, Reglonal Ground-Water Systems In the Nevada
Test Site Area, Nye, Lincoln, and Clark Countles, Nevada, 1971,

WWLe: 83

USGS-0OFR-83-0475, Byerlee, J., Morrow, C., and Moore, D., Permeabl!lity and
Pore-Fluid Chemistry of the Bulifrog Tuff In a Temperature Gradlient:
Summary of Results, 1983, Wwis: 103



Attachment A . NNWS1 Bibl lography
February 28, 1986 A-11 WWL #4001

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

USGS-1543-1, Hodson, J. N. and Hoover, D. L., Geology and Lithologic Log
for Drill Hole UE17a, Nevada Test Site, 1978, WwWL#: 132

USGS-~-1543-2, Hodson, J. N. and Hoover, D. L., Geology of the UE17e Drill
Hole, Area 17, Nevada Test Site, Mar,1979, WWL«: 133

USGS~1543-3, Dinwiddle, G. A. and Weir, J. E., Jr., Summary of Hydraulic
Tests and Hydrologlc Data for Holes UE16d and UE16f, Sync!ine Ridge
Area, Nevada Test Site, 1979, WwWL«: 113

USGS~-1543-4, Welr, J. E., Jr., and Hodson, J. N., Geohydrology of Hole
UE-~-17a, Synciline Ridge Area, Nevada Test Site, 1979, WWL#: 188

USGS-1543-6, Maldonado, F., Muller, D. C., and Morrison, J. N.,
Preliminary Geologlc and Geophysical Data of the UE25a2-3 Expioratory
Drill Hole, Nevada Test Slte, Nevada, ?, WWLw#: 149

USGS-83-4001, Squires, R. R. and Young, R. L., Flood Potential of
Fortymlle Wash and Its Principal Southwestern Tributarles, Nevada
Test Site, Southern Nevada, 1984, WWL«: 171

USGS-83-4032, Rush, F. E., Thordarson, W., and Pyles, D. G., Geohydrology
of Test Well USW H-1, Yucca Mountain, Nye County, Nevada, 1984,
WWLe: 26

USGS-83-4171, Thordarson, W, Geohydrologlc Data and Test Results From Well
J-13, Nevada Test Slite, Nye County, Nevada, 1983, WwWwLa: 87

USGS-84-4345, Montazer, P., and Wilson, W. E., Conceptual Hydrologlc Model
of Flow In the Unsaturated Zons, Yucca Mountalin, Nevada, 1984, WwLe:
3

USGS-85-4066, Erlickson, J. R., and Waddell, R. K., Identlification and
Characterlzation of Hydrologlc Properties of Fractured Tuff Usling
Hydraullc and Tracer Tests--Test Well USW H-4, Yucca Mountaln, Nye
County, Nevada, 1985, WWlLs«: 86

USGS-OFR-449, Whitfleld, M. S., Jr., Thordarson, W., and Eshom, E. P.,
Geohydrologlc and Driii-Hole Data for Test Wel! USW H-4, Yucca
Mountain, Nye County, Nevada, 1984, WWLe: 29

USGS-OFR-74-176, Carr, W. J., Summary of Tectonic and Structural Evidence
For Stress Orientation at the Nevada Test Slite, 1974, WwWLe: 107

USGS-OFR-79-1244, Spengler, R. W., Muller, D. C., Livermore, R. B.,
Preliminary Report on the Geology and Geophyslcs of Drill Hole
UE25a-1, Yucca Mountalin, Nevada Test Site, 1979, WWLs: 37

USGS-OFR-80-126, Danlels, J. J., and Scott, J. H., Borehole Geophysical
Measurements for Hole UE25a-3, Nevada Test Site, Nuclear Waste
Isolatlon Program, 1980, WWLs: 5



Attachment A . NNWS| Bibllography
February 28, 1986 A-12 WWL #4001

14§.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

USGS-OFR-80-1263, Hagstrum, J. T., Daniels, J. J., and Scott, J. H.,
Analysis of the Magnetic Susceptibility Well Log iIn Drii! Hole
UE25a-5, Yucca Mountain, Nevada Test Site, 1980, WWL«: 128

USGS-OFR-80-466, Anderson, L. A., Bisdorf, R. J., and Schoenthaler, D. R.,
Resistivity Sounding Investigation by the Schlumberger Method In the
Syncline Ridge Area, Nevada Test Site, Nevada, 1980, WWL#: O8

USGS-OFR-80-569, Winograd, f. J., and Doty, G. C., Paleohydrology of the
Southern Great Baslin, With Special! Reference to Water Table
Fluctuations Beneath the Nevada Test Site During the Late(?)
Plelstocene, 1980, WWL#: 24

USGS-OFR-80-817, Glanzman, V. M., Bibliography of Reports by U.S.
Geological Survey Personnel Pertaining to Underground Nuclear Testing
and Radioactlve Waste Disposal at the Nevada Test Slite, and
Radloactive Waste Dlisposal at the Waste lIsolatlion Pllot Plant Slte,
New Mexlco, January 1, 1979, to December 31, 1979, 1980, WWL#: 124

USGS-OFR-80-826, Sass, J. H., Lachenbruch, A. H., and Mase, C. W.,
Analysis of Thermat Data from Drill Holes UE25a-3 and UE25a-1, Callico
Hills and Yucca Mountalin, Nevada Test Site, 1980, WWL#: 172

USGS-0OFR-80-929, Spengler, R. W. and Rosenbaum, J. G., Preliminary
Interpretations of Geologic Results Obtained From Boreholes UE25a-4,
-5, -6, and -7, Yucca Mountaln, Nevada Test Slte, 1980, WWle: 174

USGS-OFR-80-941, Hagstrum, J. T., Danlels, J. J., and Scott, J. H.,

Interpretation of Geophysical Well-Log Measurements In Drill Hole
UE25a-1, Nevada Test Site, Radloactive Waste Program, 1980, WWL#s:
129 :

USGS-OFR-80-942, Hoover, D. L. and Morrison, J. N., Geology of the
Syncline Rlidge Area Related to Nuclear Waste Disposal, Nevada Test
Site, Nye County, Nevada, 1980, WwLe: 127

USGS-OFR-80-963, Christensen, R. C. and Spahr, N. E., Flood Potentlai of
Topopah Wash and Tributaries, Eastern Part of Jackass Flats, Nevada
Test Site, Southern Nevada, 1980, WWL«: 112

USGS-OFR-81-1220, Lachenbruch, A. H., Temperature Effects of Varylng Phase
Composition During the Steady Vertical Flow of Molsture In
Unsaturated Stratified Sediments, 1981, WWL«: 141

USGS-OFR-81-1336, Danlels, J. J. and Scott, J. H., Interpretation of
Hole-to-Surface Resistivity Measurements at Yucca Mountalin, Nevada

Test Site, 1981, WWL#: 115



Attachment A NNWSI| Bibl lography
February 28, 1986 A-13 WWL %4001

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

USGS-OFR-81-1337, Anderson, L. A., Rock Property Analysis of Core Samples
from the Calico HIlls UE25a-3 Borehole, Nesvada Test Site, Nevada,
1981, WWL%: 100

USGS-OFR-81-1338, Anderson, L. A., Rock Property Analysis of Core Samplies
from the Yucca Mountain UE25a-1 Borehole, Nevada Test Site, Nevada,
1981, WwWLe: 99

USGS-OFR-81-1349, Spengler, R. W., Byers, F. M., and W¥Warner, J. B.,
Stratigraphy and Structure of Volcanlic Rocks In Drill Hole USW-G1,
Yucca Mountaln, Nye County, Nevada, 1981, WWL#: 25

USGS-OFR-81-1350, Smith, C., Ross, H. P., and Edquist, R., Interpreted
Resistivity and IP Section Line W1 Wahmonle Area, Nevada Test Site,
Nevada, 1981, WwLe: 175

USGS-OFR-81-389, Danlels, J. J., Scott, J. H., and Hagstrum, J. T.,
Interpretation of Geophysical Well-Log Measurements In Drill Holes
UE25a-4, -5, -6, and -7, 1981, WwWlL«: 114

USGS-OFR-81-892, Glanzman, V. M., Bibllography of Reports by U.S.
Geological Survey Personnel Pertaining to Underground Nuclear Testing
and Radloactive Waste Disposal at the Nevada Test Slite, and
Radloactive Waste Disposal at the Waste lIsolation Pilot Plant Site,
New Mexico, January 1, 1980, to December 31, 1980, 1981, WWLe: 123

USGS-OFR-81-980, Flanigan, V. J., A Slingram Survey at Yucca Mountain on
the Nevada Test Site, 1981, WWL#: 122

USGS-OFR-82-1043, Senterfit, R. M., Hoover, D. B., and Chornack, M.,
Resistlivity Sounding Investigation by the Schiumberger Method In the
Yucca Mountaln and Jackass Flats Area, Nevada Test Site, Nevada,
1982, WWLe: 173

USGS-OFR-82-1044, King, K. W., A Study of Surface and Subsurface Ground
Motions at Calico Hills, Nevada Test Site, 1982, WWL«: 140

USGS-OFR-82-182, Smith, C. and Ross, H. P., Interpretation of Resistivity
and Induced Polarlzation Proflles with Severe Topographlc Effects,
Yucca Mountain Area, Nevada Test Site, Nevada, 1982, WWLe&: 170

USGS-OFR~82-409, Monfort, M. E. and Evans, J. R., Three-Dimenslional
ModelIng of the Nevada Test Site and Vicinity From Teleseismic P-Wave
Residuals, 1982, WWiLe: 157

USGS-OFR-82-457, Carr, W. J., Volcano-Tectonlc History of Crater Flat,
Southwestern Nevada, As Suggested by New Evidence from Drill Hole
USW-VH-1 and Vicinity, 1982, WwL&: 111



Attachment A NNWS! Bibl lography.
February 28, 1986 A-14 WWL #4001

168.

169.

170.

171,

172.

173.

174.

175.

176.

177.

178.

179.

USGS-0FR-82-973, Sass, J. H., and Lachenbruch, A. H., Preliminary
Interpretation of Thermal Data from the Nevada Test Slite, 1982,
WWiew: 35

USGS-OFR-83-141, Rush, F. E., Thordarson, W., and 8ruckheimer, L.,
Geohydrologic Data For Test Well USW H-1 Yucca Mountain Area, Nye
County, Nevada, 1983, WwiLs: 33

USGS-OFR-83-321, Muller, D. C., Kibler, J. E., Commercial Geophysical Well
Logs From The USW G-1 Drill Hole, Nevada Test Site, Nevada, 1983,
WWla: 4

USGS-OFR-83-401, Ellis, W. L. and Swolfs, H. S., Preliminary Assessment of
In-Situ Geomechanical Characteristics in Drlil Hole USW G-1, Yucca
Mountain, Nevada, 1983, WWLe#: 120

USGS-OFR-83-~-478, Glanzman, V. M., Blbllography of Reports by U.S.
Geologlcal Survey Personnel Pertalning to Underground Nuclear Testing
and Radjloactive Waste Disposal at the Nevada Test Slte, and
Radloactive Waste Disposal at the Waste Isolation Pllot Plant Slte,
New Mexlico, January 1 to December 31, 1981, 1983, WWLe: 12§

USGS-OFR-83-535, Spaulding, W. G., Vegetation and Climates of the Last
45,000 Years in .the Vicinity of the Nevada Test Site, South-Central
Nevada, 1983, WWLe: 36 '

USGS-OFR-83-542, Claassen, H. C., Sources and Mechanisms of Rechargs for
Ground Water In the West-Central Amargosa Desert, Nevada--A
Geochemlcal Interpretation, 1983, WWL«: 110

USGS-OFR-83-732, Maldonado, F. and Koether, S. L., Stratigraphy,
Structure, and Some Petrographic Features of Tertliary Volcanic Rocks
at the USW G-2 Drill Hole, Yucca Mountain, Nye County, Nevada, 1983,
WWLae: 148

USGS-OFR-83-768, Katzer, T., Moosburner, 0., and Nichols, W. D.,
Investigations and Research in Nevada by the Water Resources
Divislon, U.S. Geologlical Survey, 1982-83, 1984, WwLe: 139

USGS-OFR-83-853, Bentley, C. B., Roblson, J. H., and Spengler, R. W.,
Geohydrologlic Data For Test Well USW H-5 Yucca Mountaln Area, Nye
County, Nevada, 1983, WwlLs: 34

USGS-OFR-83-854, Benson, L. V., Robison, J. H., Blankennagel, R. K., and
Ogard, A. E., Chemical Composition of Ground Water and the Locations
of Permeable Zones In the Yucca Mountain Area, Nevada, May,1984,
WWLe: 93

USGS-OFR-83-855, Lobmeyer, D. H., Whitfleld, M. S., Jr., Lahoud, R. R.,
Bruckheimer, L., Geohydrologlic Data for Test Well UE-25b#1 Nevada
Test Site, Nye County, Nevada, 1983, WwLs«: 28



Attachment .A ) NNWSI| Blbl liography.
February 28, 1986 A-15 WWL #4001

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

USGS-OFR-83-856, Craig, R. W., Reed, R. L., and Spengler, R. W.,
Geohydrologlc Data For Test Well USW H-6 Yucca Mountaln Area, Nye
County, Nevada, 1984, WWL«: 32

USGS-OFR-84-063, Bentley, C. B., Geohydrologlic Data for Test Well USW G-4
Yucca Mountain Area, Nye County, Nevada, 1984, WWL#: 27

USGS-OFR-84-142, Waddell, R. K., Jr., Hydrologic and Drill-Hole Data For
Test Wells UE-29a#1 and UE-2%a%2, Fortymile Canyon, Nevada Test Slte,
1984, WWLs: 18

USGS-OFR-84-149, Thordarson, W., Rush, F. E., Spengler, R. W., and
Waddell, S. J., Geohydrologlic and Drlil-Hole Data for Test Well USW
H-3, Yucca Mountain, Nye County, Nevada, 1984, WwWLs: 17

USGS-OFR-84-273, Moore, D. E., Morrow, C. A., and Byerlee, J. D., Changes
(n Permeability and Fiuld Chemistry of the Topopah Spring Member of
the Paintbrush Tuff (Nevada Test Site) When Held In a Temperature
Gradlent: Summary of Results), 1984, WWL#: 200

USGS-OFR-B4-356, Shaw, H. R. and Gartner, A. E., Emplirical Laws of Order
Among Rivers, Faults and Earthquakes, 1984, WwWLs: 166

USGS-OFR-84-450, Cralg, R. W., and Johnson, K. A., Geohydrologlic Data for
Test Wel! UE-25p#1, Yucca Mountalin Area, Nye County, Nevada, 1984,
WWie: 21

USGS-OFR-84-491, Scott, R. B., and Castellanos, M., Stratigraphlc and
Structural Relations of Volcanic Rocks In Drilt Holes USW GU-3 and
USW G-3, Yucca Mountain, Nye County, Nevada, 1984, WwL«: 20

USGS-OFR-84-494, Scott, R. B. and Bonk, J., Preliminary Geologic Map of
Yucca Mountain Nye County, Nevada With Geologic Sections, 1984,
WWie: 178

USGS-OFR-84-552, Anderson, L. A., Rock Property Measurements on
Large-Volume Core Samples From Yucca Mountain USW GU-3/G-3 and USW
G-4 Boreholes, Nevada Test Site, Nevada, 1984, WWL«: 22

USGS-OFR-84-567, Scott, R. B., Bath, G. D., Flanlgan, V. J., Hoover, D.
B., Rosenbaum, J. G., and Spengler, R. W., Geological and Geophyslical
Evidence of Structures In Northwest-Trending Washes, Yucca Mountaln,
Southern Nevada, and Thelr Possible Significance to a Nuclear Waste
Repository In the Unsaturated Zone, 1984, WWL«: 19

USGS-OFR-84-649, Muller, D. C., and Kibler, J. E., Prelimimary Analysis of
Geophysical Logs From Drill Hole UE-25p#1, Yucca Mountain, Nye
County, Nevada, 1984, WwWLe: 31



Attachment A ) NNWS! Bibtilography
February 28, 1986 A-16 WKL «4001

192.

193.

194,

195.

196.

197.

198.

199.

200.

201.

202.

203.

USGS-OFR-84-672, Healey, D. L., Clutsom, F. G., and Glover, D. A.,
Borehole Gravity Meter Surveys In Drill Holes USW G-3, UE-25p«1 and
UE-25c#1, Yucca Mountain Area, Nevada, 1984, WwiLs: 30

USGS-OFR-84-788, Swadley, W. C., Hoover, D. L., and Rosholt, J. N.,
PrelIlminary Report on Late Cenozolc Faulting and Stratigraphy In the
Vicinity of Yucca Mountain, Nye County, Nevada, 1984, WWL«: 168

USGS-OFR-84-789, Spengler, R. W. and Chornack, M. P., Stratigraphlc and
Structural Characterlistics of Volicanic Rocks In Core Hole USW G-4,
Yucca Mountain, Nye County, Nevada, 1984, WWL#: 169

USGS—-OFR-84-792, USGS, A Summary of Geologic Studies Through January 1,
1983, of a Potentlal High-Level Radioactive Waste Repository Site at
Yucca Mountaln, Southern Nye County, Nevada, 1984, WwWLs: 192

USGS-OFR-84-848, Moore, D. E., Morrow, C. A., and Byerles, J. D.,
Permeabli!ity and Fluid Chemistry Studies of the Topopah Spring Member
of the Paintbrush Tuff, Nevada Test Site: Part 11, 1984, WwWLe: 201

USGS-OFR-85-363, Glanzman, V. M., Bibliography of Reports by U.S.
Geologlcal Survey Personnel Pertaining to Underground Nuclear Testing
and Radlioactive Waste Disposal at the Nevada Test Site, and
Radioactive Waste Disposal at the Waste Isolation Pllot Plant Site,
New Mexico, January 1, 1983, to December 31,1984, 1985, WwLe: 126

USGS-OFR-85-475, Carr, W. J. and Parrish, L. D., Geology of Drill Hole USW
VH-2, and Structure of Crater Flat, Southwestern Nevada, 1985, WWL#:
104

USGS-OFR-85-484, Benson, L. V. and McKinley, P. W., Chemical Composition
of Ground Water In the Yucca Mountain Area, Nevada, 1971-84, 1985,
WWle: 196

USGS-PP-712-C, Winograd, |. J., and Thordarson, W., Hydrogeologl!¢c and
Hydrochemical Framework, South-Central Great Baslin,
Nevada-Callfornia, With Speclal Reference to the Nevada Test Site,
1975, WwWie: 23

USGS-PP-927, Dudley, W. W. Jr., and Larson, J. D., Effect of Irrigation
Pumping on Desert Pupflish Hablitats In Ash Meadows, Nye County,
Nevada, 1976, WwWLe: 10

USGS-WRI1-85-4030, Whitfleld, M. S., Jr., Eshom, E. P., Thordarson, W., and
Schaefer, D. H., Geohydrology of Rocks Penetrated by Test Well USW
H-4, Yucca Mountain, Nye County, Nevada, 1985, WWL#&: 197

WRR Vol. 20, No. 7, Moench, A. F., Double-Porosity Models for a Flssured
Groundwater Reservolr With Fracture Skin, June,1985, WWL#: 202



ATTACHMENT B

NEVADA NUCLEAR WASTE STORAGE INVESTIGATION
HYDROGEOLOGY DOCUMENT SUMMARY SHEETS
WATER, WASTE AND LAND, INC.

DATA BASE

February 28, 1986



Attachment B NNWS| Document Summarles
February 28, 1986 8~1 WWL «4001

NRC DOCUMENT DATA BASE
WWL Document Number: 3 Document Summary

TITLE: Conceptual Hydrologlic Mode! of Flow In the Unsaturated Zone, Yucca
Mountain, Nevada

AUTHOR: Montazer, P., and Wilson, W. E.

Document Number: USGS-84-4345 Publicatlion Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelipt Date: Nov. 85

Document Rating (1=poor to 10=excellent): ]

Document Description (general, speclific, etc.): general
Document Read By (Initials): 0DBM, LAD, TLS

KEY WORDS: Hydrologlc Model, Fracture Flow, Unsaturated Flow, Caplllary
Barrier, Hysteresls, Vapor Transport, Ground Water Flow, Perched
Water

KEY DATA: Hydrologlc properties

COMMENTS: The conceptual flow model presented Is based on many assumptlons
which the data may or may not support. Generally a good paper to
read.

SUMMARY :

A conceptual model describing the flow of flulds through the unsaturated zone
at Yucca Mountaln iIs proposed. The proposed model consliders the following
flow phenomena In the unsaturated region: flow through fractured rock,
caplilary barrlers, Inflitration Into fractured rock, lateral movement, and
capillary fringe. The proposed model gives a representation of the fiow In
the hydrogeologic units and structural pathways at Yucca Mountain. Areas
needing further Investligation are Identifled.
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NRC DOCUMENT DATA BASE
WWL Document Number: 4 Document Summary

TITLE: Commerclal Geophysical Well Logs From The USW G-1 Drill Hole, Nevada
Test Site, Nevada

AUTHOR: Muller, D. C., Kibler, J. E.

Document Number: USGS-OFR-83-321 Publicatlion Date: 1983
Requested From: NRC Request Date: Oct. 85
Received From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7

Document Description (general, specific, etc.): Specific
Document Read By (Initlals): TLS

KEY WORDS: Caliper Log, Gamma Ray Log, SP Log, Resistivity Log, Neutron Log,
Density Log, Veloclty Log, Porosity Log

KEY DATA: Summary of drill hole USW G-1 logging operations.

COMMENTS: Referenced plates #1 and #2 are not contained with the report.

SUMMARY :

The logs usefulness as llthologlic Indicators Is limited primarily to
correlations with welding In the tuff. The majJor conclusion that can be drawn
is that the physical propertlies of the tuffs above the Tram Unit are qulte
variable, while Tram and tuff of Lithlc Ridge are more uniform and
predictable. Future work should include borehole gravimetry for surface
gravity modeling, 1P logs to determine sulfide mineral content, magnetometer
logs for stratigraphlic correlation and for paleomagnetic models, and magnetic
susceptibility logs.
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NRC DOCUMENT DATA BASE
WWL Document Number: 5 Document Summary

TITLE: Borehole Geophyslical Measurements for Hole UE25a-3, Nevada Test
Site, Nuclear Waste Isolation Program

AUTHOR: Danlels, J. J., and Scott, J. H.

Document Number: USGS-OFR-80-126 Publication Date: 1980
Requested From: NRC Request Date: Oct. 85
Recelived From: NRC Receipt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7
Document Descriptlion (general, speciflc, etc.): Specific
Document Read By (Initials): TLS

KEY WORDS: Denslty Log, Resistivity Log, Gamma Ray Log, Neutron Log, Induced
Polarization Log, Magnetic Susceptiblility Log

KEY DATA: None

COMMENTS :

SUMMARY :

Borehole geophysical measurements made In drll] hole UE25a#3 with a USGS
survey truck are presented. Well logs are presented In this paper for dual-
detector density, normal resistivity, gamma ray, neutron-neutron, induced
polarization, and magnetic susceptibility measurements. These data are
analyzed for correlations with the core Ilthology. Hole-to-surface
measurements made from the drill hole Indicate the presence of two resistlive
bodles at depth. The deeper resistive anomaly may be related to a granitic
Intrusion.
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WWL Document Number: 6 Document Summary

TITLE: Finlte-Element Simulation of Ground-Water Flow in the Vicinity of
Yucca Mountain, Nevada-Californla

AUTHOR: Czarneckl, J. B., and Waddel!l, R. K.

Document Number: USGS 84-4349 Publlicatlon Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7
Document Description (general, specific, etc.):
Document Read By (inlitlals): TLS

KEY WORDS: Conceptual Model, Parameter Estimation, Maesh Deslign, Boundary
Conditlions, Transmisslivities, Fluxes, Senslitivity Analysls,
Traveltime, Model Reslduals, Hydraullc Head

KEY DATA: Transmissivity, Flux, Sensitlivity Analysis, Hydraulic Head

COMMENTS :

SUMMARY :

A finite element model was developed using parameter estimatlion techniques to
simulate steady-state ground water fiow In the viclnity of Yucca Mountain.
Model residuals for simulated versus measured hydraullc heads range from -28.6
to 21.4 meters; most are less than (+,-) 7 meters. The overall agreement
between measured and simulated heads Is good. Exceptlions occur in areas where
vertical flow components and/or steep hydraullc gradlents occur. The model
results also indicate areas where additional studles are needed. The presence
of barriers In the model greatly affects the orientation of ground-water fiow
vectors. Few data are avallable regarding the shape , orientation, and extent
of the barrtler north of Yucca Mountain. The traveltime estimation procedure
used to determine a possible range in traveltimes provides a means of

compar ing traveltimes resulting from different values of porosity and
thickness. Although changing the anisotropy ratlo In western Jackass Flats to
achleve greater y-transmissivity versus x-transmisslvity did produce faster
traveltimes, It also led to larger error varlance.
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WWL Document Number: 16 Document Summary

TITLE: Preliminary Evaluation of Hydrologlic Propertles of Cores of
Unsaturated Tuff, Test Well USW H-1, Yucca Mountain, Nevada

AUTHOR: Weeks, E. P., and Wilson, W, E.

Document Number: USGS 84-4193 Publicatlion Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Receipt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 8
Document Descriptlion (general, speciflc, etc.): Speciflc,rock
Document Read By (Initlials): TLS

KEY WORDS: Moisture Tenslon, Hydrau!ic Conductivity, Molsture Characteristic
Curves, Relative Permeability, Matrix Flux, Mercury Porosimetry
Test, Core Volumetric Molsture Content ’

KEY DATA: Denslty, Poroslity, Votumetric Moisture Content, Moisture Tenslon,
Hydraullc Conductlivity, Molsture Characteristic Curves, Saturation-
Tension Curves

COMMENTS :

SUMMARY :

Analyses were made on 19 core samples of unsaturated tuff from test well USW H-
1. No direct measurements were made of moisture tension and hydraullc
conductivity at amblent moisture content. Molsture characteristic curves
relating saturation and moisture tension were developed from results of
mercury Injection tests. Ambient moisture tension estimated from these curves
generally was 100 to 200 kPa. Vatlues of relative permeabllity ranging from
about 0.002 to 0.1 were determined by fltting an analytlcal expression to
eight of the molsture characteristic curves, and then Integrating to solve for
relative permeabllity. These values of relative permeabliity were applled to
values of saturated hydraullc conductivity of core from a nearby test well to
obtain effective hydraullc conductlivities of about BE-12 to 7E-10 cm/sec. |If
a unit hydraulic head gradient Is assumed, these values convert to a vertlical
flux through the tuff matrix of 0.003 to 0.2 mm/yr.
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NRC DOCUMENT DATA BASE
WWL Document Number: 17 Document Summary

TITLE: Geohydrologlic and Drili-Hole Data for Test Wel!l USW H-3, Yucca
Mountain, Nye County, Nevada

AUTHOR: Thordarson, W., Rush, F. E., Spengler, R. W., and Waddell, S. J.

Document Number: USGS-OFR-84-149 Publlcation Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to tO=excellent): 7

bocument Description (general, speciflic, etc.): Speclfic, Data
Document Read By (Inltials): TLS

KEY WORDS: Geohydrologlic Data, Drill Hole Data

KEY DATA: Water Levels, Hydraullc Tests, Fracture Distribution, Lithologic
Log, Geophysical Well Logs, InjJection Test, Pumping Test,
Radioactive Tracer Flow Survey

COMMENTS :

SUMMARY :

The following data Is presented for test well USW H-3: Bit and casling data,
Lithologlc log, Geophyslical Well Logs, Lineations, Distribution of out of gage
hole, Fracture distributlion, Water Levels, Drilling Fluid Use, Pumping test
data, Injection test data, Recovery data, Radloactive tracer flow survey
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NRC DOCUMENT DATA BASE
WWL Document Number: 26 Document Summary

TITLE: Geohydrology of Test Well USW H-1, Yucca Mountain, Nye County, Nevada

AUTHOR: Rush, F. E., Thordarson, W., and Pyles, D. G.

1

Document Number: USGS-83-4032 Pubilcation Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 9

Document Description (general, speciflc, etc ): Specifle
Document Read By (Inltiats): TLS

KEY WORDS: Hydraullc Head, Transmissivity, Hydraullc Conductivity, Cores,
Density, Matrix Porosity, Pore Saturation, Geophyslical Logs, Pump
Tests, Injectlon Tests, Conceptual Model, Water Level, Perched
Water, Chemistry

KEY DATA: Denslty, Matrix Porosity, Pore Saturation, Hydraullc Conductivity,
Water Levels, Pump Test Data, Transmissivity, Hydraullc
Conductivity, Storage, Chemical Analysls

COMMENTS: A very good report.

SUMMARY :

Based on the results of 3 pump tests, 6 Injection tests, radloactive tracer
surveys, hydroiogical monitoring, core analysis, and geophysical log
Iinterpretations; (1) Stratigraphic unlits from the surface through the Topopah
Spring Member generally are intensively fractured, relatively porous, and
unsaturated; (2) The water table Is at a depth of 572 m, In the upper part of
the Prow Pass Member. In the Interval from 448 to 5§72 m, the rock Is nearly
saturated, probably with a perched saturated zone from 448 to 458 m. Water
seeps were observed at many depths with a TV camera log; (3) For the Bullfrog
Member, the avg. horlz. matrix hydraullc conductivity is about twice the
magnltude of the avg. vertical matrix hydraulic conductivity; (4) Four zones
showed temperature gradlent reversais and four zones showed large Increases
in the temperature gradient. Hydrological conditions which may be refated to
the geothermal conditions have not been ldentifled for this report. All eight
zones are above the water table; (5) During drawdown and recovery tests, a
sllight drawdown occurred In well USW G-1, 430 m northwest; (6) Hydraullc head
In the zone 688 to 741 m below surface was 730 m above sea level. Deeper
zones had hydraul ic heads of 781 meters above sea level or higher, indicating
an upward component of groundwater flow at the site; (7) Based on results of
the pumping tests, nearly all the permeable rock penetrated by this well Is In
the Prow Pass Member above a depth of 688 m.
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NRC DOCUMENT DATA BASE
WWL Document Number: 27 Document Summary

TITLE: Geohydrologic Data for Test Well USW G-4 Yucca Mountain Area, Nye
County, Nevada

AUTHOR: Bentley, C. B.

Document Number: USGS-OFR-84-063 Publication Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7

Document Descriptlion (general, specific, etc.): Specific
Document Read By (inltilais): TLS

KEY WORDS: Driiling Operatlions, Lithology, Pumping Tests, Injection Tests,
Water Level, Water Chemlistry

KEY DATA: Well Construction, Water Levels, Pumping Test, Borehole Flow
Survey, Injection Test, Water Chemlistry

COMMENTS: Pumping and Injection Test Data is graphically plotted as drawdown
vs. time, recovery vs. time, and head above static level vs. time.
The data has not been analyzed.

SUMMARY :

The report presents data on drilling operations, lithology, borehole
geophysics, hydrologic monltoring, water chemistry, pumping tests, and packer-
Injection tests. Test well USW G-4 was drilled to a total depth of 915 meters.
Depth of water In the well during drilling and testing ranged from 538 to 544
meters below land surface. Drawdown In the well was about 3 meters after test
pumping more than 5,000 minutes at a rate of 16 llters per second. A borehole-
flow survey Indicated that almost all water withdrawn from the well was
contr ibuted by a zone between a depth of about 865 and 915 meters below land
surface. A composite water sample collected after well completion contalined
216 mg/llter of dissolved sollds, with relatively large concentrations of
slltca, sodium and bicarbonate.
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WWL Document Number: 33 Document Summary

TITLE: Geohydrologic Data For Test Well USW H-1 Yucca Mountaln Area, Nye
County, Nevada

AUTHOR: Rush, F. E., Thordarson, W., and Bruckheimer, L.

Document Number: USGS-OFR-83-141 Publication Date: 1983
Requested From: NRC Request Date: Oct. 85
Recelived From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excetient): 8

Document Description (general, speciflc, etc.): general
Document Read By (Initlals): TLS

KEY WORDS: Drilling Operations, Lithologlc Log, Core Samples, Well Logs,
Radiocactlive Tracer Flow Surveys, Water Levels, Drilliing Fluid,
Pumping Tests, injJection Tests, Chemical Analysis

KEY DATA: Casing Data, Lithologic Log, Core Analysls, Water Levels, Drawdown
Data, Recovery Data, InjJection Test Data

COMMENTS :

SUMMARY :

This report presents data collected to determine the hydraullc characteristics
of rocks penetrated In test well USW H-1. Data on drilling operatlions,
I1thology, borehole geophysics, hydrologic monitoring, core analysls, ground
water chemistry and pumping and Injectlon tests are contalned. All data
tables presented were compllied by the authors except where otherwise noted.
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WWL Document Number: 34 Document Summary

TITLE: Geohydrologlc Data For Test Well USW H-5 Yucca Mountaln Area, Nye
County, Nevada

AUTHOR: Bentley, C. B., Robison, J. H., and Spengler, R. W.

Document Number: USGS-QOFR-83-853 Publication Date: 1983
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Receipt Date: Nov. 85

Document Rating (1=poor to 10=excellient): 7

Document Description (general, specliflc, etc.): Specific
Document Read By (Inltiats): TLS

KEY WORDS: Lithology, Pumping Tests, Injection Tests

KEY DATA: Well Constructlon, Lithologlc Log, Water Levels, Drawdown Test,
Recovery Test, Borehole Flow Survey, injection Test

COMMENTS: Bulldup, Drawdown, and Injection Test Data has not been analyzed.

SUMMARY :

This report presents data on drlliing operations, lithology, borehole
geophysics, water-~level monltoring, core analysls, ground-water chemistry,
pumping tests, and packer Injection-tests for test well USW H-5. The well was
drilied to a total depth of 1219 meters through volicanic rock consisting mostly
of ash-flow tuff. Depth to water In the well ranged between 703.8 and 707.2
meters below land surface, at an approximate altlitude of 774 meters above sea
level. Draw-down In the well exceeded 6 meters after test pumpling more than
3,000 minutes at a rate of 120 {iters per second. Borehole-flow surveys showed
that about 90 percent of the water In the well Is contributed by the zone
between 707 and about 820 meters below land surface. Two composlite water
samplies collected after well completion contained 206 and 220 miliigrams per
liter of dissolved sollds. Sodlum and blcarbonate were the predominate
dissolved anlon and catlon. The concentration of dissolved slllca was 48
milligrams per liter In both samples, which Is a relatively large concentration
for most natural waters.
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WWL Document Number: 47 Document Summary

TITLE: Minerals In Fractures of the Unsaturated Zone from Drill Core USW G-
4, Yucca Mountain, Nye County, Nevada

AUTHOR: Carlos, B. Arney

Document Number: LA-10415-MS Publication Date: May,1985
Requested From: NRC Request Date: Oct. 85
Received From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7

Document Description (general, specific, etc.): Specific
Document Read By (Initlals): TLS

KEY WORDS: Minerals, Devitriflied, Zeolltized, Fracture, Static Water Level

KEY DATA: Mineral Analysis

COMMENTS :

SUMMARY :

The mineralogy of fractures in USW G-4, from a depth of nearly 244 meters to
the static water level (SWL) at 541 meters, was examlned to determine the
sequence of deposition and the identlity of minerals that might be natural
barrlers to radlonuc!lde migration from & nuclear waste repository. The
unsaturated zone below 244 meters was divided Into three rock types:
devitrified, glossy, and zeolltlized host rock. Fracture-lining zeolites for
each of these three rock types differ In mineralogy and morphology.
Simitarities between fracture mineralogy and host-rock alteration In the
nonwe lded zeolotlc units of the Topopah Spring Member suggest that this zone
was once below the water table. Nonwelded glass shards present In the host
rock above the zeollte-mlneral transition In the fractures Indicated that the
water table was never higher than the lithlc-rich base of the Topopah Spring
Member In the viclnlty of USW G-4.
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TITLE: Bulk and Thermal Properties of the Functional Tuffaceous Beds In
Holes USW G-1, UE-25a#1, and USW G-2, Yucca Mountain, Nevada

AUTHOR: Lappin, A. R., and Nimick, F. B.

Document Number: SANDB2-1434 Publlcation Date: Aprll,1985
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=exceltient): 8

Document Description (general, speciflic, etc.): speclfic
Document Read By (Initials): TLS

KEY WORDS: Grain Density, Poroslity, Frequency Distributions, Mineralogy,
Thermal Conductlvity, Thermal Expansion, Dehydra;lon

KEY DATA: Graln Density, Porosity, Thermal Conductivity, Thermal Expanslion

COMMENTS :

SUMMARY :

The objectlive of this report is to document buik and thermal property data
used In evaluating the Tuffaceous Beds of Callco Hills. Only data recelved as
of March 15, 1982 are Incliuded. A Functional Unit Is deflined using
zeolltlization as a prime characteristic. The Functional Unit Includes
portions of the overlyling and underiyling tuffs. Thermal conductlvity
measurements on zeolltized ashflow tuffs are relatively consistent, Indicating
a zero porosity conductivity of 1.25 W/m*K. Internal complexity of the
functlonal Tuffaceous Beds Is apparent In thermal expanslon behavior. On
cooling, the expanslion behavior of these strongly zeolltlzed tuffs depends on
the avallabliity of water. |If the tuffs are not rehydrated, they will
contract continuously to amblent temperature, resuliting In net contraction If
they are dewatered on heating.
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NRC DOCUMENT DATA BASE
WWL Document Number: 65 Document Summary

TITLE: water Transport Through Welded Tuff

AUTHOR: Hadley, G. R.

Document Number: SAND82-1043 Publlcation Date: Aug,1984
Requested From: NRC Request Date: Oct. 85
Received From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7

Document Description (general, specific, etc.): specific
Document Read By (Initlals): TLS

KEY WORDS: Imbibltion, Evaporation Front, Capl!lary Forces, Vapor Pressure
Gradients, Gamma Ray Denslometry, Saturation Proflles

KEY DATA: Porosity, Saturation Proflles

COMMENTS: The report presents an interesting method for determining the
saturation proflle In a rock sample by the use of gamma ray
attenuation.

SUMMARY :

The direct measurement of saturation profliles In tuff cores during drying and
imblbition Is discussed. Much Informatlion on the experimental procedures and
apparatus Is given. The results of the experiments showed that the shapes of
the saturation proflles In the 0.15 meter long core of welded tuff depend on
the presence and direction of the sample temperature gradient. The proflles
indicate that drying takes place simultaneously throughout the sample, and not
from an Isolated reglon, such as an evaporation front.
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NRC DOCUMENT DATA BASE
WWL Document Number: 66 Document Summary

TITLE: Reduction of the Well Test Data for Test Well USW H-1, Adjacent to
Nevada Test Site, Nye County, Nevada

AUTHOR: Barr, G. E.

Document Number: SAND84-0637 Publlcatlion Date: May,1985
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (i1=poor to 10=excellent): 8

Document Description (general, specific, etc.): Specific
Document Read By (Inlitials): TLS

KEY WORDS: Pump Tests, Injection Tests, Hydraullc Conductivity, Storativity,
Computer Code, Sensitivity Analysis, Barrler, Drawdown, Recovery

KEY DATA: Test iIntervals, Pumping Rate, Injection Rate, Hydraullc
Conductlivity, Storativity

COMMENTS: Contains computer code used for data reduction.

SUMMARY :

The data from 3 pump tests, 3 recovery tests, and 6 Injection tests are
reduced by a computer program to determine hydraulic conductlivity,
storativity, and any source/ boundary condlitions. The computer code PUMP,
allows investigations of the sensitivity of the results due to changes in K
and S and of the subsurface location of possible water sources or barriers.
The model assumes no vertical inflltration occurs and that the medium is
vertically homogeneous. It is necessary to assume starting values for K and
S. By trlal and error, values of K and S can be found which glve an approx.
flt between the calculated and the observed data. The Integrated total
hydraulic conductivity of the penetrated portion of the saturated zone Is
essentlally the same as determined in WWLNUM 26 by Rush et.al, using graphical
methods. However, some indlvidual tests differ by a factor of 10 for K. The
upper zone is characterlized by relatively high hydraullc conductivities, In
the range of 1E-4 to 1E-5 m/sec, wlth some Indlcation of fracture
connectivity. Below this zone, the volcanic rocks appear to be less
conductive by several orders of magnitude.
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NRC DOCUMENT DATA BASE
WWL Document Number: 73 Document Summary

TITLE: Hydrologlc Mechanisms Governing Fluid Flow In Partlally Saturated,
Fractured, Porous Tuff at Yucca Mountain

AUTHOR: Wang, J. §. Y., and Narasimhan, T. N.

Document Number: SAND84-7202 Publication Date: Aprii1,1985
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Receipt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 9

Document Description (general, speclfic, etc.): General
Document Read By (Initlals): DBM, LAD, TLS

KEY WORDS: Hydrologic Model, Fracture Flow, Unsaturated Flow, Capillary
Barrlier, Hysteresls, Vapor Transport

KEY DATA: Hydrologlc propertles of Hydrogeologlic Units

COMMENTS :

SUMMARY :

A conceptual model describling the flow of fluids through the unsaturated zone
at Yucca Mountain Is proposed. The proposed model considers the following
flow phenomena In the unsaturated reglon; flow through fractured rock,
caplifary barriers, infiitration Into fractured rock, lateral movement, and
caplilary fringe. The proposed model glves a representation of the flow In
the hydrogeologic units and structural pathways at Yucca Mountaln. Areas
needing further Investigation are Identifled.
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WWL Document Number: 76 Document Summary

TITLE: Draft Environmental Assessment Yucca Mountain Site, Nevada Research
and Development Area, Nevada

AUTHOR: DOE Office of Civilian Radioactive Waste Management

Document Number: DOE/RW-0012 Publication Date: Dec,1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC ) Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excel!lent): 7
Document Descriptlion (general, specific, etc.): Overview
Document Read By (!nitlals): DBM, LAD, TLS

KEY WORDS: Hydrology, Geohydrology, Geochemistry, Dissolution, Eroslon,
Tectonics, Meteorology, Dralnage Basins, Exploratory Shaft,
Transportation

KEY DATA: Ground water travel time, Sorption Ratlos, Water Chemistry, Cross
Sectlons, Maps, Blbllography

COMMENTS: The Department of Energy’s Evaluatlion of the Yucca Mountaln Site

SUMMARY :

A great deal of assumptlions have been made by the DOE to Justify the
suitabliity of Yucca Mountain for site characterlization and for development as
a2 repository. The crux of the evaluation and subsequent recommendatlions are
given In Chapter 6. Since the characterlization of the site is not complete,
much of the current description draws heavily from previous studlies of the
Nevada Test Slite and of the southern Nevada reglion. Potentlial geohydrologlical
impacts which have been polinted out by the DOE Including the following: c¢ycllc
pluvial conditions may lead to an increase In the level of the water table;
sufficlent data on stratigraphic, structural, and hydrological features are not
yet avalilable to model the site with reasonable certainty:; it has not been

determined if the geohydraullc unit above the host rock wlll divert the
downward flow of water beyond the |Imits of the emplaced wastes. The major
areas which still need to be Investigated are: the amount of recharge; the

related ground-water flux through the unsaturated zone; the mechanisms by which
water moves In densely welded, fractured tuffs (unsaturated); representative
values for hydraullc conductivities and molsture contents of varlous rocks
transversed by ground water, and effective porosities.
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NRC DOCUMENT DATA BASE
WWL Document Number: 85 Document Summary

TITLE: Preliminary Estimates of Water Flow and Radionuclilide Transport In
Yucca Mountain

AUTHOR: Travls, B. J., Hodson, S. W., Nuttall, H. E., Cook, T. L., and
Rundberg, R. S.

Document Number: LA-UR-84-40 Publication Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Receipt Date: Nov. 85

Document Rating (1=poor to 10=excellient): 8

Document Description (general, specific, etc.): Specific
Document Read By (Inlitials): TLS

KEY WORDS: Computer Code, Fracture Flow, Radlonucllde Transport, Radionuclide
Adsorption, Refative Permeablliity, Heat Load Effect

KEY DATA: Radionucilide Retardation Factors, Radionuclide Diffuslvity,
Relative Permeablllity

COMMENTS :

SUMMARY :

The report looks at the effect of |ithology and the presence of fractures on
water flow and radlonucllide transport In Yucca Mountain. Two computer codes
were used In the analysis: (1) TRACR3D, which computes saturated and
unsaturated two phase flow In fractured porous medla, and (2) WAFE, which
computes water, alr, vapor, and energy movement In porous media. Plots of
crack wldth vs. depth reached by a water slug for various matrix saturatlions
and diffusion coefflclents were generated. Migratlion histories for ten
radionuclides through four stratigraphic units (Topopah Spring, Bedded Tuff,
Calico Hills, Prow Pass) are presented. Some of the conclusions stated: (1)
Significant fracture filow can occur above the water table, but only through
hlgh-saturation, low permeabllity tuff (2) DIiffusion Into the matrix and
adsorption have a profound effect on transport. None of the radionuclides
conslidered reaches the accessible environment In less than 10,000 years. (3)
Heat load In partially saturated tuff can result In a dry, steam-fiiied region
extending several meters above and below a repository with recharge during
coo ldown phase.



Attachment B NNWS1 Document Summarles
February 28, 1986 B-18 WWL #4001

NRC DOCUMENT DATA BASE
WWL Document Number: 86 Document Summary

TITLE: ldentification and Characterlzation of Hydrologlc Propertles of

Fractured Tuff Using Hydraullc and Tracer Tests—-Test Well USW H-4,
Yucca Mountain, Nye County, Nevada

AUTHOR: Erickson, J. R., and Waddel!, R. K.

Document Number: USGS-85-4066 Publlication Date: 1985
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelipt Date: Nov. 85

Document Rating (1=poor to 10=excellient): 8

Document Descriptlion (general, speciflc, etc.): Specific
Document Read By (Initials): TLS

KEY WORDS: Injectlion Tests, Tracer Tests, Fracture Distribution

KEY DATA: Fracture Intervals, Flow Intervals, Temperature Survey, Fracture
Porosity

COMMENTS :

SUMMARY :

Intrawell bore flow velocltles were measured at 7 locations using a short
duration radioactive tracer. Other fractures were Identified using temperature
and borehole-flow surveys. The fractures were correlated wlith an acoustic
televiewer log, which showed that 86.2% of the Identified fractures In the
saturated zone have strikes ranging from N1OW to N5SSE, with dips ranging from
60 to 86. A TV camera log showed some fractures wlth strikes from Ni15W to
NS5SW. Radloactive tracer flow surveys Indicate that less than 21X of the total
saturated section contributed measurable quantities of water to the well bore.
The flow polints Identifled from the temperature log durlng pumping correlated
with the location of fractures. However, the majorlty of the fractures had no
detectable flow. The results of the fracture analysis Indicate that water was
produced predominately from northeast trending fractures. In general, good
correlation exlsts between zones determined to be permeable by dlfferent
technliques, however, no single technique was capable of produclng sufficlent
information to characterize distribution of permeablilty and direction of
movement within the borehole. The results presented Indicate that, In detall,
the ground water flow characterlistics of the fractured tuff at Yucca Mountain
are complex.
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NRC DOCUMENT DATA BASE
WWL Document Number: ©1 Document Summary

TITLE: A Three-Dimensional Mode! of Reference Therma!/Mechanical and
Hydrologlcal Stratigraphy at Yucca Mountain, Southern Nevada

AUTHOR: ortlz, T. S., Willlams, R. L., Nimick, F. B., Whittet, B. C., and

South, D. L.

Document Number: SAND84-1076 Publication Date: Oct,1985
Requested From: NRC Request Date: Oct. 85
Received From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to f0=excellent): 7

Document Description (general, specific, etc.): general
Document Read By (Initiais): TLS

KEY WORDS: Model, Graphics, CAD, Faults, Surface, Stratigraphy,
Strike,Slip,Density, Poroslity, X-ray, Logs, Zeollite, Units,
Gyroscopic Survey, Cross-section, Tuff, Water Table, Vitrophyre

KEY DATA: Cross Sections, lIsopach Maps, Water Table Surface, Fault Angles, DIip

COMMENTS :

SUMMARY :

A 3-D mode! of the thermal/mechanical and hydrologlcal reference stratigraphy
at Yucca Mountain has been developed for use In performance assessment and
repository deslign studies involving material properties data. The reference
stratigraphy defines units with distinct thermal, physical, mechanical, and
hydrological propertles. The model ls a collection of surface
representations, each surface representing the base of a particular unit. The
reliabllity of the model was evaluated by comparing the generated surfaces,
existing geologlc maps and cross sections, drill hole data, and geologic
interpretation. Interpolation of surfaces between driil holes by the model
closely matches the existing information.
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WWL Document Number: 92 Document Summary

TITLE: Reactlon of the Topopah Spring Tuff with J-13 Well Water at 90 C and
150 C

AUTHOR: Oversby, V. M.

Document Number: UCRL-53552 Publlication Date: May,1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 7

Document Description (general, specific, etc.): specific
DPocument Read By (Inittals): TLS

KEY WORDS: Topopah Spring Tuff, J-13 Well WAter, Cristoballite Solubliity,
Anion, Cation, Alkallinity, Steady State, Water Chemistry

KEY DATA: Water analysis for J-13 well water and reaction water, Steady state
estimate of water chemistry

COMMENTS :

SUMMARY :

The reactlion of Topopah Springs Tuff (Tpt) with J-13 well water was conducted
using Tpt collected from Fran Rldge, which Is several miles east of Yucca
Mountain. The Tpt samples were crushed and combined with J-13 well water In
Teflon ilned reaction vessels, In four rock to water welight ratlos. The
experiments were run at 90 C and 150 C for reaction times up to 72 days. None
of the experiments reached steady state solution concentration. Long term
exper iments were In progress to determine the steady state chemlistry.

However, an estimated water chemistry at steady state for 90 C and 150 C Is
glven In Table 54.
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NRC DOCUMENT DATA BASE
WWL Document Number: €3 Document Summary

TITLE: Chemlical Composlition of Ground Water and the Locatlons of Permeable
Zones In the Yucca Mountain Area, Nevada

AUTHOR: Benson, L. V., Roblson, J. H., Blankennage!, R. K., and Ogard, A. E.

Document Number: USGS-OFR-83-854 Publlication Date: May,1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Nov. 85

Document Rating (1=poor to 10=excellent): 5

Document Description (general, specific, etc.): specific
Document Read By (Inltlals): TLS

KEY WORDS: Water chemistry, cation, anlon, carbon-14, tracer, flow survey,
permeable zones

KEY DATA: Well construction, flow surveys, water level, water chemistry

COMMENTS: Poorly written paper.

SUMMARY :

Ten wells on or near Yucca Mountaln were sampled for chemical analyslis
Iincluding carbon-14 dating. Significant differences were found In uncorrected
carbon-14 age and In Inorganic and stable Isotope composition. A llthium
tracer was used with the driliing fluids to measure the extent of
inflitration. The majority of the water samples contained less than about 0.4
percent drilling fluid. The source for drilling water on all but one well was
J-13. Borehole surveys were conducted using an injector type tool with 131 1
as the tracer. Pump rates while the surveys were being performed are not
glven. The only wells listed where the Tpt lies below the water table are J-
12 and J-13. On these wells, water injJection tests using packers Indicated
most of the productlion comes from the Tpt.
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WWL. Document Number: 169 Document Summary

TITLE: Stratigraphic and Structural Characteristics of Volcanic Rocks In
Core Hole USW G-4, Yucca Mountain, Nye County, Nevada

AUTHOR: Spenglier, R. W. and Chornack, M. P.

Document Number: USGS-OFR-84-789 Publlcation Date: 1984
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Dec,1985

Document Rating (i1=poor to 10=excellient): 9

Document Description (general, speciflc, etc.): Speclific
Document Read By (Inltlals): TLS

KEY WORDS: Drilling History, Stratigraphy, Fractures, Oriented Core,
Geophyslical Logs

KEY DATA: Geologlc Units, Fracture Inclination, Fracture Strike, Fracture
Frequency

COMMENTS :

SUMMARY :

Core hole USW G-4 was cored from 13m to 915m at a location approx. 9im
southwest of the proposed site of an exploratory shafrt. Welding
characteristics of ash-flow tuff members and within the tuffaceous beds of
Callco Hills vary In thickness from 0.8m to 17.0m. Zeolltic alteration of rock
units occurs below a depth of 434.2m. Above thls depth, densely welded units
are dominantly divitrified, and non- to moderate!y welded tuff units are
dominantly vitrlc. Three obvious |Ithophysae-bearing Intervals occur In the
densely welded zone of the Topopah Spring Member. The most consplcuous 2zone
occurs between depths of 143m and 207m, and commonly contalns from 11 to 29
percent voids. 81 percent of the fractures Identified in core occur in the
densely welided zones of the Tiva Canyon and Topopah Spring Members. Fracturing
decreases significantly below the densely welded zone of the Topopah Spring.
Strike dlrectlions of fractures ldentified from downhole televislon camera
observations In the Tliva Canyon Member suggest an absence of any preferred
orientation. In the densely welded zone of the Topopah Spring Member and the
upper part of the tufaceous beds of Callco Hills most fractures strike between

N30W and N60OE.
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NRC DOCUMENT DATA BASE
WWL Document Number: 178 Document Summary

TITLE: Preliminary Geologlic Map of Yucca Mountain Nye County, Nevada With
Geologlc Sections

AUTHOR: Scott, R. B. and Bonk, J.

Document Number: USGS-OFR-84-494 Publlication Date: 1984
Requested From: NRC Request Date: Oct. 85
Received From: NRC Recelipt Date: Dec,1985

Document Rating (1=poor to 10=excellent): 7

Document Description (general, specific, etc.): General
Document Read By (initlals): TLS

KEY WORDS: Description of Map Units

KEY DATA: Description of Map Units, Geologlic Sections

COMMENTS :

SUMMARY :
The report conslists of a description of map units and two large sheets:

Sheet 1 - Preliminary geologlc map of Yucca Mountain with geologlc
sectlons.
Sheet 2 -~ Geologlic sectlons.

The cross sectlions emphasize fithologic and stratigraphic features important to
hydrology.
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TITLE: Reposlitory Site Data Report for Unsaturated Tuff, Yucca Mountaln,
Nevada

AUTHOR: Tien, P. L., Slegel, M. D., Updegraff, C. D., Wahl, K. K., and
Guzowski, R. V.

Document Number: SAND84-2668 Publication Date: Nov,b1985
Requested From: NRC Request Date: Oct. 85
Recelved From: NRC Recelpt Date: Dec,1985

Document Rating (1=poor to 10=excellient): 8

Document Description (general, specific, etc.): Overview
Document Read By (Initlals): TLS

KEY WORDS: Reglonal Setting, Stratigraphy, Petrology, Mlneralogy, Geologic
Structure, Geochemistry, Ground Water Hydrology, Thermomechanlcal
Properties, Recommendations for Future Work

KEY DATA: Sorptlon Data, Stratigraphlc Descriptions, Lithologlc Descriptlions,
Poroslty, Saturation, Fracture Densitles, Effective Porosity,
Relative Permeablility, Fracture Hydraullc Conductivity, Hydraulic
Conductivity

COMMENTS:

SUMMARY :

Geochemlical, hydrologlc and thermomechanical data avallable on the
unsaturated tuffs of Yucca Mountain are tabulated In thils report. Where the
data are very sparse, they have been supplemented by data from the saturated
zone or from areas other than Yucca Mountain. The report Is divided Into nine
major sectlons: (1) Regional Setting, (2) Stratigraphy, (3) Petrology and
Mineralogy, (4) Geologlc Structures, (5) Geochemistry, (6) Ground Water
Hydrology, (7) Thermomechanlcal Properties, (8) Recommendations for Future
Work, (9) Data.

Speciflc recommendations for future work which pertain to hydrology are: (1)
Collection of In-situ pressure head data for air and liquid phases. (2) Obtain
data for relative alr and (fquid hydraulic conductivities vs. pressure head.
(3) collection of degree of saturation vs. pressure head data. (4)
determination of how much recharge enters the unsaturated zone by way of
fractures and how much enters by way of pore space (5) determination of the
fracture network iIn the tuffs and the possibility that fracture flow may
dominate pore fiow In the unsaturated zone.

Other recommendations are: Detalled correlation from hole to hole of the
subsurface distributions of the tuff units Is Impossible. More subsurface data
are needed to adequately model the site.
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