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Update of Geotechnical Borehole and Test Pit 
Program through 2007 in Midway Valley, Nevada 

By David C. Buesch and Robert C. Lung 1 

Introduction 
Geologic and geotechnical relations in Midway Valley, Nevada, near the geologic high

level nuclear waste repository planned at Yucca Mountain, have been presented in two Yucca 
Mountain project geotechnical reports for the proposed important-to-safety (ITS) facilities in the 
North Portal area (Bechtel SAIC Company, 2002; Eatman and Lung, 2007). The latest 
geotechnical report (Eatman and Lung, 2007) summarizes lithostratigraphic relations for the 
bedrock and geotechnical properties of the alluvium for 18 boreholes drilled in 2005, and includes 
depth to bedrock data for 23 out of 43 boreholes drilled in 2006 and 2007 to map the variations in 
the thickness of the alluvium. This administrative report contains a map of Midway Valley with 
the locations of (1) all the boreholes drilled and soil test pits excavated for the ITS facilities drilling 
program through 2007 and (2) the ITS facilities. It also references the geologic logs now available 
for 12 of the geotechnical boreholes drilled in 2006 and 2007. 

Important-to-Safety Facilities Drilling Program 
Boreholes drilled in Midway Valley to support the design of ITS facilities for the planned 

repository are part of the repository facilities (RF) series, each having borehole identifiers such as 
UE-25 RF#82 (all boreholes are in Area 25, so the prefix "UE-25" has been omitted in the 
remainder of this report). During 2006 and 2007,43 boreholes were drilled. In the latest 
geotechnical report (Eatman and Lung, 2007), depths to the base of the alluvium were used from 23 
of these boreholes. 

Although drj1Jing, geologic, and geophysical logs are still being processed for boreholes 
drj1Jed in 2006 and 2007, initial examinations have been made for many of the 43 boreholes. 
Twelve boreholes within, or near, the boundaries of two of the ITS facilities buildings (070 and 
200) and the two aging pads (Figure 1, Table 1) have been examined in more detail. Additionally, 
the "angle" borehole (RF#40, Figure 1, Table 1), which was designed to penetrate the "Exile Hill 
fault splay", also was examined. The location map for Midway Valley (Figure 1) uses surveyed 
locations for the boreholes, test pits, and planned ITS facilities. These are documented in the 
Yucca Mountain Projecl databases under data tracking numbers (DTNs) or drawing numbers and 
are listed in the "Source" on the map (Figure 1). 
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Geotechnical Borehole and Test 
Pit Location Map, Midway Valley, 
Nevada 
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o RF15 - Pre-2005 borehole locations 
~ RF 42 - 2005 borehole locations 
• F37 - 2006 - 2007 borehole locations 

TP-WHB-5 ~ _ 2000 - 2007 test pit locations 

r~ -Location of ITS Facilities 
?/-"" - Topographic contour 

,'. interval 10 feet 

Source. Yucca MounLAm PrOject Dala TrackIng Numbers (Dm'J' GS020383114233.0(1l, GS020383114233.003, GS0706831 14233.005, GS931C083J4211.036, 
MQ0707RFGNPMYJ .000, M00706ABRTP567 000, MOO6 L2SMFGLGIB 000, and MOO7 L2RFGINPMY.ooo ror borehole, and test pilS 
Bechtel SAIC Company Drawings ~jOO·COO·MGRO·OO501-oooaJ,d 17o-COO-APOO-OOJ01-000 for ITS racllilies. 

Figure 1. Locations of geotechnical boreholes, test PIts, and proposed important-to·safety (ITS I facilities through 2007, Midway Valley, 
Nevada. (Nevada coordinate system, central lone, 1927 North American datum} 
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Table 1. Yucca Mountain Project accession and data tracking numbers for 12 RF-series boreholes 
drilled in 2007, Midway Valley, Nevada 

Borehole identifier Accession Number Data Tracking Number 
(DTNl 

UE-25 RF #30 MOL.2007l 030.0195 M00708SMFGLGIB .000 

UE-25 RF #40 MOL.2007] ]01.0109 M0080J SMFGLGIB.OOO 

UE-25 RF #67 MOL.2007] 221.0002 M0080J SMFGLRFG.OOO 

UE-25 RF#69 MOL.2007l205.0020 M0080] SMFGLGIB .000 

UE-25 RF#71 MOL.2007] 205 .0226 M00801 SMFGLGIB.OOO 

UE-25 RF#81 MOL.2007] 22I.0308 M0080J SMFGLRFG.OOO 

UE-25 RF #82 MOL.20080107.0078 M0080J SMFGLRFB.OOO 

UE-25 RF #85 MOL.2007121O.0369 M00801 SMFGLGIB .000 

UE-25 RF#86 MOL.2007] 227.0066 M0080J SMFGLRFG.000 

UE-25 RF#92 MOL.20080107.001 ] M0080J SMFGLRFB .000 

UE-25 RF #94 MOL.2007] 220.0304 M0080J SMFGLRFG.OOO 

UE-25 RF #102 MOL.200801 07.0007 M00801 SMFGLRFB .000 

The drilling and core collection methods used in 2005 were modified in 2006 and 2007. 
These modifications included the type of drilling and coring, target total depths, and target 
lithostratigraphic units, all of which have increased confidence in the identification of many 
lithostratigraphic and structural features. During 2005, drilling and coring used sonic drilling 
techniques, and most boreholes were designed to penetrate 10 to 30 feet beneath the bottom of the 
alluvium and into the Miocene section (Eatman and Lung, 2007; ages from 11.65 to 12.8 million 
years, Sawyer and others, 1994). During the driJling in 2006 and 2007, most boreholes (1) were 
drilJed to deeper total depths, (2) used sonic drilling techniques in the upper parts of the boreholes 
that penetrated the alluvium and the upper parts of the nonwelded tuff section, and (3) used rotary 
or di amond drilling and coring techniques in the lower pans that in some boreholes incJuded the 
lower part of the alluvium and the Miocene rocks. 

During the 2005 drilling, the Miocene section at the total depth of the borehole mostly 
consisted of nonwe!ded and vitric rocks of the Rainier Mesa Tuff and the pre-Rainier Mesa bedded 
tuff; however, several of the last boreholes drilled penetrated other rocks from the ignimbrite in the 
rhyolite of Comb Peak (typicaJJy referred to as tuff unit "x") to the crystallized rocks of the Tiva 
Canyon Tuff (the crystal-rich nonlithophysa) zone). During 2006 and 2007, most boreholes 
penetrated to the uppermost part of the crystal-rich nonlithophysal zone in the Tiva Canyon Tuff, 
some penetrated as deep as the lower nonlithophysal zone of the Tiva Canyon Tuff, and a few 
penetrated the crystal-rich non]ithophysa] zone of the Topopah Spring Tuff. 
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Geologic Observations from the 2005 to 2007 Boreholes 
The previous reports and the drilling program through 2005 (Bechtel SAlC Company, 2002; 

Eatman and Lung, 2007), have focused on the following five geologic conditions. 

1. Thickness and age of the alluvium 
The alluvium varies in thickness across Midway Valley from zero thickness at 

the exposures of Miocene tuffaceous rocks to a maximum thickness in the central area 
of the valley. Thickness of the alluvium from the additional boreholes drilled in 2007 
confirms the general trends shown in the a]]uvial thickness contour map (Eatman and 
Lung, 2007). Secondary opal from near the base of the a]]uvium in five subsUIface 
samples have ages of 1.9 ± 0.2 million years (Neymark and others, 2007), and these 
ages quantify the qualitative estimates of Pliocene(?) ages (Swan and others, 2001). 
2. Characteristics of the tuffaceous Miocene rocks 

The Miocene tuffaceous rocks penetrated in boreholes include rocks from the 
Rainier Mesa Tuff down to the Topopah Spring Tuff. These rocks vary from vitric, 
nonwelded and locally altered tuffaceous rocks to densely welded and crystallized 
pyroclastic flow deposits. Thicknesses of these rocks vary across the Midway Valley 
area based on changes in the depositional thickness as well as thinning or removal of 
units due to faulting. Lithostratigraphic observations from the 2006 to 2007 boreholes 
are consistent with the expected stratigraphic and structural relations determined from 
previous work. 
3. Properties of the alluvium and Miocene tuffaceous rocks 

Properties of the alluvium and Miocene volcanic (tuffaceous) rocks have been 
determined from subsurface core, test pit samples, and geophysical log data. Properties 
for the alluvium are reported by Eatman and Lung (2007). Geophysical log data were 
collected in )6 of the RF-series boreholes that penetrate the lithostratigraphic units 
from the Rainier Mesa Tuff to the Tiva Canyon Tuff. Geophysical logs include caliper, 
density, conductivity (which is converted to resistivity), and natural gamma-ray data. 
Not all logs were collected in every borehole. Optical televiewer images also were 
collected in many of the boreholes that have geophysical log data. Lithologic features 
in the 2006 and 2007 boreholes are consistent with initial observations made from 
optical televiewer images and available geophysical logs. 
4. Locations of faults 

Faulting was active in the Midway Valley area during the Miocene, especially 
between the time of deposition of the Rainier Mesa and Tiva Canyon Tuffs (Bechtel 
SAlC Company, 2002, Buesch and Lung, 2003). Faults buried by the a]]uvium were 
identified in boreholes where different lithostratigraphic units werejuxtaposed and also 
were inferred between boreholes to reconcile changes in thickness of lithostratigraphic 
units. Results of the 2006 and 2007 drilling in the Miocene section are consistent with 
the locations of previously iden6fied faults with a few additional minor faults. 
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5. Nonwelded-tuff-filled fractures in the Miocene rocks 
Fractures observed in boreholes drilled in 2006 and 2007 at several locations 

within the tuffaceous rocks of the rhyolite of Comb Peak and the densely welded and 
crystallized Tiva Canyon Tuff are filled with nonwelded tuff consistent with 
observations from boreholes drj]]ed in 2001 (Buesch and Lung, 2003). 

Initial examination of the cores, geologic logs, and geophysical logs from boreholes drilled 
and test pits excavated in 2006 and 2007 (especiaJly the 12 boreholes drilled in 2007) indicate that 
they are consistent with expected results from geologic observations of boreholes drilled and test 
pits excavated previously. These observations are consistent with expected geologic conditions 
relative to the distribution and characteristics of the (l) alluvium, (2) Miocene tuffaceous rocks, (3) 
correlations of lithostratigraphic features and units with properties determined from geophysical 
logs, (4) locations of faults, and (5) nonwelded-tuff-filled fractures in some of the Miocene rocks. 

References Cited 
Bechtel SAIC Company, 2002, Geotechnical data for a potential waste handling building and for 

ground motion analyses for the Yucca Mountain Site Characterization Project, ANL-MGR-GE
000003 REV 00: Las Vegas, Nevada, Bechtel SAIC Company, 388 p. plus attachments. 

Buesch, D.C., and Lung, R.c., 2003, Tephrostratigraphic relations and the timing and locations of 
faulting near Exile Hill at Yucca Mountain, Nevada: in International High-Level Radioactive 
Waste Management Conference: American Nuclear Society, La Grange Park, llJinois, p. 388
397. 

Eatman, G.L.W., and Lung, R.c., 2007, Parts of Section 6.2-Data acquired at north portal 
facilities (NPF) area (waste handling buildings) and aging pads-of the Interim Analysis Report 
for-Geotechnical data for a potential waste handling building and for a ground motion analysis 
for the Yucca Mountain Site Characterization Project, ANL-MGR-GE-000004 REVOO 
[November 2007: Interim Analysis Report changed to Technical Report: Geotechnical data for a 
geologic repository at Yucca Mountain, Nevada, TDR-MGR-GE-OOOl 0 REVOO]: U.S. 
Geological Survey Administrative report to the U.S. Department of Energy, 22 p. plus 
attachments. 

Neymark, L.A., Paces, lB., Wooden, l.L, and Buesch, D.C., 2007, U-Pb dating of opal in deeply 
buried soils, Yucca Mountain, Nevada, using secondary ion mass spectrometry: Geological 
Society of America, Abstracts with Programs, v. 39, no. 6, p. 604. 

Sawyer, D.A., Fleck, RJ., Lanphere, M.A., Warren, R.G., Broxton, D.E., and Hudson, M.R., 1994, 
Episodic caldera volcanism in the Miocene southwestern Nevada volcanic field-Revised 
stratigraphic framework, 4oAr/39Ar geochronology, and implications for magmatism and 
extension: Geological Society of America Bulletin, v. ]06, no. 10, p. 1304-13] 8. 

Swan, F.H., WesJing, l.R., Angell, M.M., Thomas, A.P., Whitney, J.W., and Gibson, J.D., 200], 
Evaluation of the location and recency of faulting near prospective surface facilities in Midway 
Vaney, Nye County, Nevada: U.S. Geological Survey Open-file Report 0]-55, 65 p. 

8 


