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General Reference Lists 

Glanzman, V. M. (1991), "Bibliography of Publications related to the Yucca Mountain Site 
Characterization Project prepared by U.S, Geological Survey personnel through April 1991", 
USGS Open-File Report USGS-OFR-91-341, 52 p. 

Lawrence Livermore National Laboratory (1993), "Bibliography of Yucca Mountain Project 
(YMP) Publications at Lawrence Livermore National Laboratory (January 1978 through 
December 1992)", LLNL-YMP Bibliography, 69 p., January 1993. 

Los Alamos National Laboratory (199_), "Los Alamos Yucca Mountain Project Publications, 
1979 - 1992", Preprint, 25 p., March 23, 1993. 

Geophysics - General 

Abrams, CE. (1991), "ACNW Working Group Meeting on Integration of Geophysical Tests into 
Site Characterization of a High-Level Waste Repository, Aprir22, 1991, Bethesda, Maryland", 3 
Certified Minutes of Meeting, June 13, 1991, United States Nuclear Regulatory Commission, 
Advisory Committee on Nuclear Waste (ACNW), 13 p. plus cover sheet. 

Anonymous, (1986), "Overview and recommendations", in Active Tectonics, Studies in i 
Geophysics, National Academy Press, Washington, D.C. 

•

Carr, M.D,, and J.C. Yount, eds., "Geologic and Hydrologic Investigations of a Potential F i 

Nuclear Waste Disposal Site at Yucca Mountain, Southern Nevada", U.S, Geological Survey ^F 
Bulletin 1790, 152 p. 
Crowe, B.M., K.H. Wohletz, D.H. Vaniman, E. Gladney, and N. Bower (1986), "Status of f 
volcanic hazard studies for the Nevada Nuclear Waste Storage Investigations", Los Alamos 
National Laboratory Report LA-9325-MS, vol. 2. 

CRWMS M«&0 (1993), "Preliminary Draft: Geophysics Catalog - FY93-FY94, Rev. 0", TESS, ^ 
Inc. 

P I Gibson, J.D., F.H. Swan, J.R. Wesling, T.F. Bullard, R.C. Perman, M.M. Angell, and L.A. J ^ 
1—' DiSilvestro (1992), "Summary and evaluation of existing geological and geophysical data near ^ 
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prospective surface facilities in Midway Valley, Yucca Mountain Project, Nye County, Nevada", 
SAND90-2491, January 1992, 94 p. plus appendices and plates. 

Josten, N. E., S. T. Marts, and G. S. Carpenter (1991), "Use of Noninvasive Geophysical ^ ' ^ 0 7 ^ 
Techniques for the In Situ Vitrification Program, Volume 1: Literature Review", INEL Report '̂ "̂'̂ ^ 
EGG-WTD-9432, Vol. 1, Rev. 1, Nov, 1991, 20 p. plus appendix. 

Josten, N. E., S. T. Marts, and G. S. Carpenter (1991), "Use of Noninvasive Geophysical 
Techniques for the In Situ Vitrification Program, Volume 2: Demonstration at the Simulated 
Waste Pit", INEL Report EGG-WTD-9432, Vol. 2, Nov. 1991, 36 p. plus appendix. 

Josten, N. E., S. T. Marts, and G. S. Carpenter (1991), "Use of Noninvasive Geophysical 
Techniques for the In Situ Vitrification Program, Volume 3: Discussion and Recommendations", 
INEL Report EGG-WTD-9432, Vol. 3, Nov. 1991, 23 p. 

Langenheim, V.E., D.B. Hoover, and H.W. Oliver (1991), "Geophysical Characterization of 
Mineral and Energy Resources at Yucca Mountain and Vicinity, Nevada", USGS Open-File 
Report USGS-OFR-91-620,(8j. LRC: 1-322446. 

Oliver, H.W., G.L. Dixon, and W.J, Carr (1982), "Geophysical and Geologic Characterization 
of Yucca Mountain and Vicinity, Nevada", EOS, Transactions of the American Geophysical 
Union, vo, 63, no. 44, p. 1099, November 2, 1982. 

Oliver, H.W., E.L. Hardin, and P.H. Nelson, editors (1990), "Status of data, major results, and 
^V^i^l^^plans for geophysical activities. Yucca Mountain Project", U.S. Dept. of Energy, Yucca 

Mountain Project, YMP/90-38, July 1990, 191 p. plus appendices. \y^^ \^y-Vii«^ 
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Oliver, H.W., and W.D. Mooney (1992), "Characterizing Yucca Mountain, Nevada, by 
Geophysical Methods [abs.]", American Geophysical Union 1992 Fall Meeting Abstracts, EOS, 
Trans. Amer. Geophys. Union, v. 73, no. 43, p. 490. LRC; 1-331630. 

Scott, Robert B., Gordon D. Bath, Vincent J, Flanigan, Donald B. Hoover, Joseph G. 
Rosenbaum, and Richard W: Spengler (1984), "Geological and geophysical evidence of 

/ I \ structures in northwest-trending washes. Yucca MountairCsouthem Nevada, and their possible 
'-—^ significance to a nuclear waste repository in the unsaturated zone", USGS Open-File Report -^—' 

USGS-OFR-84-567, 23 p. ^ ^ /« ^^n^Wt-̂ ^^^J iZKcL c^ l^ , . . . ^^ 5 sUw r̂* t̂̂ w^̂ Vav/ T=i,^«^^\S«[) 

Sehlstedt, S. (1991), "Description of geophysical data in the SKB Database GEOTAB, Version 
2", SCAB, Lulea, SKB Technical Report 91-02, January 1991, 59 p. 

Shephard, L.E. (1993), "Sandia National Laboratories - Geophysics Capabilities, Facilities, and 
Experience", Letter dated 5/17/93, with 3 p. enclosure. 
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Slemmons, D.B., and CM. DePolo (1986), "Evaluation of active faulting and associated ^ 
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hazards", in Active Tectonics, Studies in Geophysics, National Academy Press, Washington, 
D.C 

U.S. Dept. of Energy (1990), "Technical Assessment Review - Review Record Memorandum: 5 
Geologic and Geophysical Evidence Pertaining to Structural Geology in the Vicinity of the 
Proposed Exploratory Shaft, Rev. 0", YMP/90-2, January 1990. 

USGS (U.S. Geological Survey) (1984), "A summary of geologic studies through January 1, ^ ^ 
1983, of a potential high-level radioactive waste repository site at Yucca Mountain, southern Nye 
County, Nevada", USGS Open-File Report USGS-OFR-84-792, 103 p. 

Geophysics - General references yet to be obtained: 

j^jf^ ? Corbett, J.D. (1991), "Overview of geophysical methods applied to precious metal exploration 
r—I in Nevada", in Raines, G.L., R.E. Lisle, R.W. Schafer, and W.H. Wilkinson, eds., Geology ^ ^ ^ 
|__J/ and Ore Deposits of the Great Basin, Symposium Proceedings, Geological Society of Nevada, a^ 

Reno, Nevada, V. 2, p. 1237-1251, 

^—I Oliver, H,W, (1987), "Introduction to special section on Geophysical investigations of proposed /̂ Fwf̂  
\ [ radioactive waste disposal sites", Journal of Geophysical Research - B, vol, 92, no, 8, p. 7783-

7785. 

•
Oliver, H.W., ed., (1987), "Special section on Geophysical investigations of proposed 
radioactive waste disposal sites", Journal of Geophysical Research - B, vol. 92, no. 8, p. 7783- '~ 
7864. 

Oliver, H.W., and D.A. Ponce (1987), "U.S. Geological Survey scientific investigation plan - - A 
geophysical investigations, gravity and magnetic mediods", U.S. Geological Survey 
Administrative Report 3221-G-OlRO, 27 p. 

Roseboom, E., and J. Wynn (1982), "Geophysics in the search for high-level nuclear waste /\' 
disposal sites [abstract]", EOS, Transactions, American Geophysical Union, vol. 63, no. 45, p. TF 
1098-1099. (AGU Fall Meeting, San Francisco, CA, Dec. 7-15, 1982) 

D Spengler, R.W. (1992), "Site-scale geologic and geophysical anomalies along a southeast V 
trending transect through southeastern Yucca Mountain [abs.]", JG/H, 6/92, Denver, CO. LRC: 
1-327893. 

Stoeckli, R.F. (1986), "Geophysical measurements in nuclear fuel waste management programs 
in Argentina", Geophysics, vol. 51, no. 8, p. 1703-1704. 

U.S. Dept. of Energy (1990), Review Record Memorandum: Geologic and geophysical evidence 
pertaining to structural geology in the vicinity of the proposed exploratory shaft, Rev. 0", '̂  
YMP/90-2, Nevada Operations Office, Yucca Mountain Project Office, Las Vegas, Nevada. 



J Wynn, J .C, and E.H. Roseboom (1987), "Role of geophysics in identifying and characterizing 
I I sites for high-level nuclear waste repositories", Journal of Geophysical Research - B, vol. 92, 

no. 8, p. 7787-7796. 



Geophysics - Aeromagnetic 

Bath, G.D. (1968), "Aeromagnetic anomalies related to remanent magnetism in volcanic rock, 
Nevada Test Site", in Eckel, E.B., ed., Nevada Test Site. Geological Society of America 
Memoir 110, p. 135-146, 

Bath, G,D,, G,L, Dixon, and J,G, Rosenbaum (1982), Relation of aeromagnetic anomalies to 
faulted volcanic terrains at the Nevada Test Site [abs,]", Geol, Soc, Amer. Abstracts with 
Programs, V. 14, no.6, p.302. 

•f. Bath, G.D., and CE. Jahren (1984), "Interpretations of Magnetic Anomalies at a Potential 
O^ îjLs Repository Site located in the Yucca Mountain Area, Nevada Test Site", USGS Open-File Report 
v } ' " ^ USGS-OFR-84-120, 40 p., map plates. 
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y p y Bath, G.D., and CE. Jahren (1985), "Investigation of an Aeromagnetic Anomaly on the west . ["¥]' 
^ /Y'side of Yucca Mountain, Nye County, Nevada", USGS Open-File Report USGS-OFR-85-459, l -^V '^ 
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Blakely, R.J., and R.C. Jachens (1991), "Concealed mineral deposits in Nevada - Insights from 
three-dimensional analysis of gravity and magnetic anomalies", in Raines, G.L., R.E. Lisle, 
R.W. Schafer, and W.H, Wilkinson, eds.. Geology and Ore Deposits of the Great Basin, 
Symposium Proceedings, Geological Society of Nevada, Reno, Nevada, v, 1, p. 185-192. 

Carr, M.D., S.J, Waddell, G,S. Vick, J,M. Stock, S.A. Monsen, A.G. Harris, B.S. Cork, and 
F.M, Byers, Jr, (1986), "Geology of Drill Hole UE-25p#l: A test hole to pre-Tertiary rocks 
near Yucca Mountain, southern Nevada", USGS Open-File Report USGS-OFR-86-175, 87 p. 

/-/£>o,£ 
Glen, J.M,, and D,A, Ponce (1991), "Aeromagnetic Map ofthe Beatty (^uadraiigte, Nevada-
California", USGS Open-File Report USGS-OFR-91-105 (map). 
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Hildenbrand, T,G,, A,M, Rogers, H,W. Oliver, S,C, Harmsen, J,K, Nakata, D,S, Aitken, R.N, 
Harris, and M,D. Carr (1988), "Regional Geologic and Geophysical Maps ofthe Southern Great 
Basin", in Carr, M,D,, and J.C Yount, eds., "Geologic and Hydrologic Investigations of a 
Potential Nuclear Waste Disposal Site at Yucca Mountain, Southern Nevada", U.S. Geological 
Survey Bulletin 1790, p. 3-21. 
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Kane, M.F., M.W, Webring, and B,K, Bhattacharyya (1981), "A preliminary analysis of gravity y ^ 
and aeromagnetic surveys of the Timber Mountain area, southern Nevada", USGS Open-File 
Report USGS-OFR-81-189, 40 p, plus plates. ^ ^ ^ xAXîTEo, \xeA-'<-̂ 7^̂  w r̂< t̂̂ -̂  -^^r^\<^/E,EE .̂ 
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F f \ Kane, M.F., and R.E. Bracken (1983), "Aeromagnetic Map ofYucca Mountain and Surrounding / E 7 
^.^»f Regions, Southwest Nevada", USGS Open-File Report USGS-OFR-83-616, 19 p., map plates. 

j^^tfE Kirchoff-Stein, K.S., D,A, Ponce, and B, A, Chuchel (1989/90), "Preliminary Aeromagnetic Map ^ 



of the Nevada Test Site and Vicinity, Nevada", USGS Open-File Report USGS-OFR-89-446 
(map), scale 1:100,000. 

Langenheim, V,E., S, F, Carle, D,A. Ponce, and J,D, Phillips (1991), "Revision of an ( 
Aeromagnetic Survey ofthe Lathrop Wells Area, Nevada", USGS (Dpen File Report USGS-OFR- ( 
91-46, 17 p,, map plates, scale 1:62,500. Cyrr^cF^ ^ocr̂ AFETEs^ ^̂ tJê t>.9<n\ 7Ktt-<i-U4i7^^ 'i-i-a^ ; 
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Maldonado, Florian (1981), "Geology ofthe Twinridge pluton area, Nevada Test Site, Nevada", 
USGS Open-File Report USGS-OFR-81-156, 13 p. 

Ponce, D.A. (1981), "Preliminary gravity investigations of the Wahmonie site, Nevada Test Site, 
^ ^ Nye County, Nevada", USGS Open-File Report USGS-OFR-81-522, 64 p, T-C^^ .̂ r̂̂ .̂ :..>ur̂ cE 

Ponce, D.A., and W.F. Hanna (1982), "Preliminary appraisal of gravity and magnetic data at 
Syncline Ridge, western Yucca Flat, Nevada Test Site, Nye County, Nevada", USGS Open-File 
ReportUSGS-OFR-82-931, 19p. /<&.JU /^^'yr.>t^ 

Ponce, D.A,, and H,W, Oliver (1992), "Gravity and Magnetic Anomalies in the Vicinity of 
Yucca Mountain and their Geologic Implications", preprint, 5/29/92 version, submitted to 
Journal of Geophysical Research 

Scott, Robert B,, Gordon D. Bath, Vincent J, Flanigan, Donald B, Hoover, Joseph G, 
Rosenbaum, and Richard W. Spengler (1984), "Geological and geophysical evidence of 

^ structures in northwest-trending washes. Yucca Mountain, southern Nevada, and their possible 
significance to a nuclear waste repository in the unsaturated zone", USGS Open-File Report 
USGS-OFR-84-567, 23 p. 
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Sikora, R,F., D.A. Ponce, and H.W. Oliver (1992), "Status of Aeromagnetic survey coverage 
of a part of southwestern Nevada and southeastern California", preprint of a paper to be 
published in the Journal of Geophysical Research, dated 12/2/92 (6/1/92 version). LRC: I-
334959. 

Snyder, D.B., and H, W, Oliver (1981), "Preliminary results of gravity investigations ofthe 
Calico Hills, Nevada Test Site, Nye County, Nevada,", USGS Open-File Report USGS-OFR-81-
101 , 42 p , ^ T o ^ / y ^ ' ^ Is^ fs^oeUEcy^ pELa-a-y^ft'-e.^ r&eJs..^ 

U.S. Geological Survey (1984), "Aeromagnetic map of the Yucca Mountain area, Nevada", 
USGS Open-File Report USGS-OFR-84-206, scale 1:62,500, w-s^^-eO^o^f 

Aeromagnetic references yet to be obtained: 

Blakely, R.J, (1988), "Curie temperature isotherm analysis and tectonic implications of 
aeromagnetic data from Nevada", Journal of Geophysical Research, v,93, no, BIO, p, 11,817-
11,832. 
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Boynton, G.R., and J.L. Vargo (1963), "Aeromagnetic map of the Topopah Spring quadrangle -^ 
and part of the Bare Mountain quadrangle, Nye County, Nevada", U.S. Geological Survey 
Geophysical Investigations Map GP-440, scale 1:62,500. 

Boynton, G.R., J.L, Meuschke, and J,L, Vargo (1963), "Aeromagnetic map ofthe Tippipah ,^ 
Spring quadrangle and parts of the Papoose Lake and Wheelbarrow Peak quadrangles, Nye 
County, Nevada", U.S, Geological Survey Geophysical Investigations Map GP-441, scale 
1:62,500. 

Boynton, G.R,, J,L, Meuschke, and J,L, Vargo (1963), "Aeromagnetic map of the Timber q 
Mountain quadrangle and part of the Silent Canyon quadrangle, Nye County, Nevada", U,S, 
Geological Survey Geophysical Investigations Map GP-443, scale 1:62,500. 

Carr, W.J. (1982), "Volcano-tectonic history of Crater Flat, southwestern Nevada, as suggested ^ 
by new evidence from drill hole USW VH-1 and vicinity", USGS Open-File Report USGS-OFR-
82-457, 23 p. 

DOE (U,S. Dept. of Energy) (1979), "Airborne gamma-ray spectrometer and magnetometer ^ ^ 
survey, Death Valley quadrangle, California and Nevada", U.S. Dept. of Energy Open-File ^ 
Report GJBX-164(79), vol. 2, variously paged. 

Erwin, J.W., S.L. Nichols, R.H. Godson, and P.L. Hill (1980), "Aeromagnetic map index of '^ 
Nevada", Nevada Bureau of Mines and Geology Map 62, scale 1:1,000,000. 

Greenhaus, M.R., and CJ. Zablocki (1982), "A Schlumberger resistivity survey of the ^ ^ ^ 
Amargosa Desert, southern Nevada", USGS Cipen-File Report USGS-OFR-82-897,(j50'pl7'--^— 

Hildenbrand, T.G,, and R.P. Kucks (1988), "Total Intensity Magnetic Anomaly Map of '^^/ 
Nevada", Nevada Bureau of Mines and Geology Map 93A, scale 1:750,000. 

Hildenbrand, T.G., and R.P. Kucks (1988), "Filtered magnetic anomaly maps of Nevada", ^ / 
Nevada Bureau of Mines and Geology Map 93B, 4 maps at scale 1:1,000,000, 2 maps at scale 
1:2,000,000. 

Hill, P.L. (1986), "Bibliography, index, and location maps of airborne surveys in and west of tr 
the Rocky Mountain states", U.S. Geological Survey Open-File Report USGS-OFR-86-525A, 
200 p. 

Ponce, D.A. (1984), "Gravity and magnetic evidence for a granitic intrusion near Wahmonie ( {̂ 7 
site, Nevada Test Site, Nevada", Jour. Geophys. Res., v.89, no. Bll, p. 9401-9413. ^ 

Saltus, R.W., and D.A. Ponce (1988), "Aeromagnetic map of Nevada, Las Vegas sheet", -j. 
Nevada Bureau of Mines and Geology, Map 95, scale 1:250,000. 



Salnis, R.W,, and D.B. Snyder (1986), "Aeromagnetic map of Nevada, Caliente sheet", Nevada 
Bureau of Mines and Geology, Map 89, scale 1:250,000. 

U.S, Geological Survey (1967), "Aeromagnetic map of Goldfield and Cactus Peak, Nevada", 
USGS Open-File Report USGS-OFR-67-239, scale 1:62,500, 

U,S. Geological Survey (1971), "Aeromagnetic map of parts ofthe Goldfield, Mariposa, and 
Death Valley 1° by 2° quadrangles, Nevada-California", U.S. Geological Survey Geophysical 
Investigations Map GP-753, scale 1:250,000. 

U.S, Geological Survey (1978), "Aeromagnetic map of the Lathrop Wells area, Nevada", USGS / 
Open-File Report USGS-OFR-78-1103, scale 1:62,500, 

U,S. Geological Survey (1979), "Aeromagnetic map of the Timber Mountain area, Nevada", ^ 
USGS Open-File Report USGS-OFR-79-587, scale 1:62,500, 

U,S, Geological Survey (1983), "Aeromagnetic map of part of the Las Vegas 1x2 degree 
quadrangle, Nevada", USGS Open-File Report USGS-OFR-83-729, scale 1:250,000, 

U.S, Geological Survey (1984), "Aeromagnetic map of the Mercury area, Nevada", USGS Open-
File Report USGS-OFR-84-209, scale 1:62,500. 

Zietz, I,, F.P. Gilbert, and J.R. Kirby (1978), "Aeromagnetic map of Nevada: color-coded 
intensities:, U.S. Geological Survey, Geophysical Investigations Map (5P-922, scale 1:1,000,(X)0. 



Geophysics - Borehole logging 

General Borehole Logging References: 

Nelson, P.H., D.C. Muller, U. Schimschal, and J.E. Kibler (1991), "Geophysical logs and core ^ 
measurements from forty boreholes. at Yucca Mountain, Nevada", USGS Geophysical 
Investigations Map GP-1001. 

Snyder, R. P. ( ), "Electric and Caliper Logs as Lithologic Indicators in Volcanic Rocks, 
Nevada Test Site", GSA Memoir 110, p. 117 - 124. 

General Borehole Logging References Yet to be Obtained: 

Daniels, J.J. (1980), "Borehole geophysical technique to determine geologic inhomogeneities in 
nuclear waste storage sites", U.S. Geological Survey Professional Paper 1175, p. 184-185. 

Daniels, J.J. (1980), "Electrical and magnetic borehole studies useful for defining nuclear waste 
repositories in volcanic rocks", U.S, Geological Survey Professional Paper 1175, p, 183, 

Holmes, D,C,, and M. Sehlstedt (1985), "Crosshole investigations: Design of the hydraulic 
testing system", Proceedings, Symposium on in situ experiments in granite associated with the 
disposal of radioactive waste, Stockholm, June 4-6, 1985, p. 203-213. 

Muller, D.C. (1985), "Computer method to detect and correct cycle skipping on sonic logs", in 
Worthington, P.F., ed.. Transactions ofthe SPWLA Annual Logging Symposium, SPWLA 26th 
Annual logging symposium, Dallas, TX, June 17-20, 1985, v. 26, no. 1, p. R1-R18. 

New, B.M. (1986), "A seismic transmission tomography technique for rock quality evaluation", 
in Killeen, P.G., ed., Borehole Geophysics for mining and geotechnical applications, Canadian 
Geological Survey Paper 85-27, p. 173-180. (Symposium on borehole geophysics for mining and 
geotechnical applications, Toronto, ON, Aug. 1983) 

Paulsson, B.N.P. (1979), Cross-hole ultrasonic monitoring ofthe rockmass around a full-scale 
heater simulating high-level nuclear waste [abstract]". Society of Exploration Geophysicists, 49th 
Annual Intemational Meeting, New Orieans, LA, Nov. 4-8, 1979, no. 49, p. 76-77. 

Taylor, T.A. (1986), "Application of gamma-spectral logging to ground-water investigations", 
in Graves, B.J., et al., eds.. Surface and Borehole geophysical methods and ground water 
instrumentation conference and exposition. National Water Well Association, Dublin, OH, p. 
527-544. (Surface and borehole geophysical methods and ground water instrumentation 
conference and exposition, Denver, CO, Oct. 15-17, 1986) 
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Sass, J.H., and A,H, Lachenbruch (1982), "Preliminary interpretation of thermal data from the 
Nevada Test Site", USGS Open-File Report USGS-OFR-82-973, 30 p. 

^ 

Sass, J.H,, A,H, Lachenbruch, W.W. Dudley, Jr., S.S. Priest, and R.J. Munroe (1987/88), r^ 
"Temperature, thermal conductivity, and heat flow near Yucca Mountain, Nevada: Some tectonic 
and hydrologic implications", USGS Open-File Report USGS-OFR-87-649, 118 p. 

UE16f Borehole 

Sass, J.H., and A.H. Lachenbruch (1982), "Preliminary interpretation of thermal data from the 
Nevada Test Site", USGS Open-File Report USGS-OFR-82-973, 30 p. 

UE17a Borehole 

Sass, J.H., and A.H. Lachenbruch (1982), "Preliminary interpretation of thermal data from the 
Nevada Test Site", USGS Open-File Report USGS-OFR-82-973, 30 p. 

UE17e Borehole (Area 17) 

Sass, J.H., and A.H. Lachenbruch (1982), "Preliminary interpretation of thermal data from the 
Nevada Test Site", USGS Open-File Report USGS-OFR-82-973, 30 p. 

UE25a^l Borehole 

Anderson, Lennart A. (1981), "Rock property analysis of core samples from the Yucca Mountain 
UE25a-l borehole, Nevada Test Site, Nevada", USGS Open-File Report USGS-OFR-81-1338, 
36 p. 

Hagstrum, J.T., J.J. Daniels, and J.H. Scott (1980), "Interpretation of geophysical well-log 
measurements in drill hole UE25a-l, Nevada Test Site, Radioactive Waste Program", USGS 
Open-File Report USGS-OFR-80-941, 32 p. 

Sass, J.H., A.H. Lachenbruch, and C.W. Mase (1980), "Analysis of thermal data from Drill 
Holes UE25a-3 and UE25a-l, Calico Hills and Yucca Mountain, Nevada Test Site", USGS 
Open-File Report USGS-OFR-80-826, 25 p. 

Sass, J.H., and A.H. Lachenbruch (1982), "Preliminary interpretation of thermal data from the 
Nevada Test Site", USGS Open-File Report USGS-OFR-82-973, 30 p. 

Spengler, R.W., D.C. Muller, and R.B. Livermore (1979), "Preliminary report on the geology 
and geophysics of drill hole UE25a-l, Yucca Mountain, Nevada Test Site", USGS Open-File 
Report USGS-OFR-79-1244, 43 p. 

UE25a#3 Borehole 

10 



Anderson, L.A. (1981), "Rock property analysis of core samples from the CaUco Hills UE25a-3 
borehole, Nevada Test Site, Nevada", USGS Open-File Report USGS-OFR-81-1337, 30 p. 

Daniels, J.J., and J.H. Scott (1980), "Borehole geophysical measurements for hole UE25a-3i 
Nevada Test Site, Nuclear Waste Isolation Program", USGS Open-File Report USGS-OFR-80-
126, 30 p. 

Maldonado, F., D.C, Muller, and J.N. Morrison (1979), "Preliminary geologic and geophysical 
data of the UE25a-3 exploratory drill hole, Nevada Test Site, Nevada", USGS Report USGS-
1543-6, 47 p. 

Sass, J.H., A.H. Lachenbruch, and C.W. Mase (1980), "Analysis of thermal data from Drill 
Holes UE25a-3 and UE25a-l, Calico Hills and Yucca Mountain, Nevada Test Site", USGS 
Open-File Report USGS-OFR-80-826, 25 p. 

Sass, J.H., and A.H. Lachenbruch (1982), "Preliminary interpretation of thermal data from the 
Nevada Test Site", USGS Open-File Report USGS-OFR-82-973, 30 p. 

UE25a-4, -5, r6, and -7 Boreholes 

Daniels, J.J., J.H. Scott, and J.T. Hagstrum (1981), "Interpretation of geophysical well-log J 
measurements in drill holes UE25a-4, -5, -6, and -7, Yucca Mountain, Nevada Test Site", USGS 
Open-File Report USGS-OFR-81-389, 29 p. 

Daniels, J.J., J.H. Scott, and J.T. Hagstrum (1981), "Interpretation of geophysical well-log 
measurements in drill holes UE25a-4, -5, -6, and -7, Yucca Mountain, Nevada Test Site", USGS 
Open-File Report USGS-OFR-81-615, 29 p. 

Hagstrum, J.T., J.J. Daniels, and J.H. Scott (1980), "Analysis ofthe magnetic susceptibility well n 
log in drill hole UE25a-5, Yucca Mountain, Nevada Test Site", USGS Open-File Report USGS-
OFR-80-1263, 33 p. 

Sass, J.H., A.H. Lachenbruch, W.W. Dudley, Jr., S.S. Priest, and R,J, Munroe (1987/88), ^ 
"Temperature, thermal conductivity, and heat flow near Yucca Mountain, Nevada: Some tectonic 
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Evaluation of Alterant Geophysical Tomography in Welded Tuff 

A. L. RAMIREZ AND W . D . DAILY 

Lawrence Livermore National Laboratory, Livermore, California 

Electromagnetic measurements have been performed at 300 MHz to evaluate the applicability of 
alterant geophysical tomography to delineate in situ flow paths in a welded tuff rock mass. The evalu­
ation has involved a field experiment, which was supplemented by a test bed experiment and a computer / 
simulation study. The field measurements were made before, during, and after a water-based dye tracer ^ > ^ l lU 
flowed through the rock mass. Alterant geophysical tomographs are compared with independent evi­
dence : maps of fractures intersected by the measurement boreholes and dyed rock samples. Anomalies 
present in the tomograph match fractures mapped with a borescope. The locations of tracer-stained 
fractures coincide with the locations of most image anomalies. The core data show that some of the 
image anomalies represent flow through single fractures. Other geophysical anomahes required further 
evaluation because they existed where tracer-stained fractures were not observed. The field images were 
also evaluated using evidence from a computer simulation study and from a test bed experiment where 
the technique was evaluated under controlled conditions. The results from these supplementary tests 
suggest that the field test image anomalies without corresponding dyed fractures are unlikely to be 
artifacts and thus probably represent flow paths of the tracer through the rock. 
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1. INTRODUCTION 

The Nevada Nuclear Waste Storage Investigations 
(NNWSI) Project is studying the suitability of the tuffaceous 
rocks at Yucca Mountain, Nevada Test Site, for the construc­
tion of a high-level nuclear waste repository. Lawrence Liver­
more National Laboratory (LLNL), Livermore, California, 
has been given the task of designing and predicting the per­
formance of waste packages for the NNWSI Project. 

The properties of the geologic environment around a waste 
package must be well characterized so that performance can 
be reliably predicted. Many factors controlling the properties 
of the geologic barrier are strongly interrrelated. For example, 
groundwater flow trough fractures and/or pores will impact 
the chemical and physical properties of the geologic barrier 
and, hence, its performance. Fractures may be the predomi­
nant flow paths and are the focus of this experimental pro­
gram. 

Various in situ tests will be conducted within the Topopah 
• Springs member ofthe Paintbrush Tuff at Yucca Mountain to 
investigate its behavior in the vicinity of simulated waste 
packages. The planned tests will simulate the repository envi­
ronment by emplacement of heaters within the rock mass. 
Rock behavior will be monitored during the heating and cool­
ing phases and with water percolating through the rock mass. 
A key objective of this work is to study the hydrologic behav­
ior of the rock under a thermal load. A water injection system 
will be used in some of the tests to vary the natural moisture 
conditions. Depending on how the water is added, water injec­
tion could simulate the percolation caused by a wet climatic 
period [Yow, 1985]. 

The hydrologic environment expected to develop around a 
heater is shown schematically in Figure 1. The heater will 
dehydrate the partially saturated rock near the emplacement 
borehole. The water vapor formed will travel through the 
matrix until it intersects a fracture and then moves along the 
fracture. Laboratory work performed by Daily et al. [this 
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'ssue] suggests tha this dehydration mechanism is valid. The 
ivater vapor will condense where the temperatures are suf­
ficiently cool. Part of this water may move into the matrix due 
to capillary tension while the remainder may flow along the 
fracture. When the heated and dehydrated region is allowed to 
cool, it is expected to slowly resaturate. 

The interaction of the groundwater with the thermally sim­
ulated waste package and rock will be studied with various 
measurement techniques. This report discusses the preliminary 
results of an experiment in which one of the candidate 
measurement techniques, alterant geophysical tomography 
{Ramirez and Lytle, 1986], was used to detect in situ fracture 
flow. This technique involves the use of a water tracer to alter 
the electromagnetic properties of flow paths in a rock mass; 
the locations where the changes occur are reconstructed with 
a tomography inversion technique. 

The objective of the experiments described in this paper was 
to evaluate the capacity of alterant geophysical tomography 
to delineate fracture flow paths in partially saturated welded 
tuff. Of particular importance was to evaluate whether the 
method could distinguish between water within a fracture and 
the much larger volume of water trapped in the surrounding 
welded tuff. Future work will evaluate the method's ef­
fectiveness in resolving the remaining components of the hy­
drologic environment shown in Figure 1. 

Previous work under different geologic conditions has sug­
gested that geophysical tomography can delineate in situ frac­
ture flow and map rock mass porosity. At a fractured granite 
site near Oracle, Arizona, fully saturated fractures could be 
indentified in tomographs and their locations correlated with 
fracture location along the borehole as inferred from well log 
data {Ramirez et al , 1982]. These same tomographic data 
were used in conjunction with laboratory data which related 
rock water content to the electromagnetic parameters mea­
sured in the tomograph to generate a two-dimensional map of 
water content and, therefore, total porosity of the rock mass 
{Daily and Ramirez, 1984]. 

These same techniques can be used to study the hydrologic 
characteristics of densely welded tuff. However, differences in 
the geologic setting and experimental constraints between the 
granite and tuff sites are substantial, so that another objective 
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