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Tuff (1070(?)-1145), ash-flow, pale-yellowish-brown, dark-
yellowish-brown and grayish-orange, densely welded, . .
devitrified (slightly ahxre%@)}: pumice, c%m??ﬂy Nelson, P.H., 1994, Saturation levels and trends in the unsaturated zone,
grayish-orange, devitrified (slightly altered(?)); less than : : : .
{ percen- phenocrysts (sanidine); bit cutting sample Yucca Mountain, Nevada, Proceedings of the Fifth Annual International Conf.
extremely fine-grained, commonly less than 2 mm in size on High Level Radioactive Waste Management, Las Vegas, v. 4, p. 2774-2781.
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Robison, J.H., 1984, Ground-water level data and preliminary potentiometric-

densely welded, glassy (vitrophyre); less than 1 percent Geological Survey Water-Resources Investigations Report 84-4197, 8 p.
phenocrysts (sanidine); base of interval at an abrupt IS5 25311258 onine
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decrease in density on density log http:/dx.doi.org/10.3133/0fr20141023
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Tuff (1130-1250), ash-flow, light-brown to moderate-brown,
partially to nonwelded, dominantly zeolitic (?) (partially
vitric), pumice, light-brown, commonly zeolitic(?); rare
sanidine and biotite phenocrysts; base of interval at an
abrupt dscrease on density log

Original Logs and Fractures Porosity and Water Content Stratigraphy
(1) (2) (3) (4) (5) (6)
20 CAL 60|41 DBC 3}60 DIEL 0 1 PHIWDIEL of4 PHIWENP 0 0 weLDNs 10 BOREHOLE UE-25 WT#12, YUCCA MOUNTAIN, NEVADA
o
= 20 BIT ____¢ 510/ b DBCBND __ __ 3]100 ENP 10000 cé | PHITDIEL 011 PHITENP 0 § 40 TVNFRC O. | Compiled by Philip H. Nelson and Joyce E. Kibler
= |0 TC 300}1 RHOG 3100 _ _ _ENPBND _10000| < |4 SWDIEL -1{1 SWENP -3 [0 ToPs 2 UE. Gealogieal Srvey, Denver, Coloradn
|2 SWL 0] 10 RILD....10000f — 0 PHYSZONE 40 Comments
;‘,"f 0 TVNDAZ o 400 o 0 ZEOLZONE 40| I Borehole UE-25 WT#12 was completed in August, 1983 to a total depth of
g 360 ZERO - 40| 2 ?: 1308 feet. The hole was rotary drilled using air foam consisting of air,
= 2, detergent, and water (Muller and Kibler, 1985). Depth on the plot is
measured along hole, and has not been corrected for deviation. Hole
. deviation is as great as 4.0 degrees at 1230 feet, (Plate 25 in Nelson and
Alluvium (0-60(?)): composed of densely welded ash-fl . :
i Hiiff fragnents (Tiva Ganyon Hember) and remonked Euff, others, 1991): at a measured depth of 1230 feet, the computed true vertical
| subrounded to well-rounded, commonly less than 7 mm in size depth is 1229.1 feet, and the computed horizontal offset is 39.6 feet.
|
: o Original logs in columns 1-3, acquired on August 15, 1983, were
"_Eg ; 2: S Paintbrush Tuff: Tiva Canyon Member described and presented by Nelson and others, 4994. UE-25 WT#12 was drilled
I o EZ;/ . ; ' for the purpose of monitoring water levels; the static water level is
Tuff (60 (?)-307), ash-flow, pale-yellowish-brown, moderatel s : :
: ; / S Terorly wolden, CLvAkPacisd: pUNKE, Gery LiDhE oA indicated by a cyan bar in column 1 (Robison, 1984) .
| ? W / S R e L M e e
g 10tite; very 1 opserv elevisi ame
e ”j : = s ,452 %og naseof;mitsnmm asimﬁ{#mntdemeaseig Porosity and water content computed from the dielectric and density
- e 2 e | i : .
21, & 3 // *t] eI g, e, s g P v B PICPGSSLIS fRCREdse in logs are shown in column 4 as phitdiel and phiwdiel, using a method
[ Sy o <://§ Q&<§§§§é ////// described by Nelson, 1993. Porosity and water content computed from the
| _f e ///// epithermal neutron and density logs are shown in column 5 as phitenp and
, ”l o by ? e = /4222 KSS% phiwenp (Nelson, 1994). Green hatching between the porosity and water
| ¢1 s e { e i content curves denotes air-filled porosity. HRed hatching appears where
o = e N [ K?é ol 7 .
S | ~=:~__,_ﬂ_,;;2?g B é: n B o //// water content exceeds porosity, often indicating the presence of zeolitic
! iR _::- (o] / \ .
’ = ;jjjfj minerals.
l - |: h ] 2 X X
I ¢==ii§§§§§;— : 2? gg . XN, —gégiijy /42222 Saturation (swdiel in column 4, swenp in column 5) is computed as the
"23 f {z: w0 ﬂ__fg Pa B gé 257/ ] N ratio of water content to porosity. It has been nulled in zones flagged as
< I L =4 zeolzone. The flags physzone and zeolzone (green and red bars in column 5)
e | &
; 4 -;g ////// denote the presence of abundant lithophysae and extensive alteration,
I §C 4 :ff czzgg ;%f ////// respectively. Their depth extent is taken from inspection of the green and
| o ~ / : . .
'"Eﬁ | @ 0 5 = (a)] Eﬁ /<§ T . red hgtch areag 1? golumng 4 and 5 and from consideration of other logs,
o | K - n S // yellowish-brawn, partially welded, zeolitic(?) (some vitric especially resistivity, rild.
9 - N\ gg fragments near base); pumice, moderate-yellowish-brawn
K zeolitic (?), 1 to 2 percent phenocrysts (sanidine and
% % / Eé‘{ééﬁi’mbiiﬁeﬁé lllgét could not be verified based on Stratigraphic tops and degree of welding, given in column 6, and the
k / £ féér . ////// geologic description, in the text column, are from R. Spengler, U.S.
3 e o W Y /42 Bemmdtnﬁf;1hff Ezsfmiy asg%alL 1émmimm¥m : Geological Survey, written communication, 1995. The degree of welding
-2 = mod -orange-pink, ellowish- and pale-olive, r : : : : :
i = % & congg?igaged %g E;gonsogidateé? v?ggzc; dgminant%; cozggseg (weldng) increases to the right, in accordance with the geologic
o of vitric pumice clasts and sanidine, biotite and pyroxene description
phenocrysts; conspicuous black (subrounded) glass fragments;
; base of unit verified from television camera obsgrvations at
= 7 T T e e oy Plots of individual fractures, (tvndaz, column 1), observed on
Gy & ’ log television logs are plotted to show the azimuth of the dip of each fracture.
§§ ,,S:E> & I Paintbrush Tuff; Topopah Spring Member The same data are plotted as fracture density (tvnfrc) in column 6.
222// Tuff (362-373), ash-flow, pale-red, nonwelded, vitric;
s pumice, pale-red, vitric; 1 to 2 percent phenacrysts
o / (sanidine and biotite); base of wunit confirmed from EXPLANATION OF CURVES AND SYMBOLS
e é; :;// //j [ televisior camera observations
© 3 /
= gufft(3¥3-30%), ash—{low, c_;rayish—r‘ed.h degseéy wildid,d Column 1
evitrified (caprock); mice, grayish-red, devitrifie 3 3
(sor?le \llaclwr phage crystgtljlizatign):ymw percentlphénécrysts AL Céllp?r‘ u'] em: . black curve. .
- (sgnidéne an? br‘onzg bjotétg); igarse hlafllk glagsgh 1 BIT Bit size in cm, black dash line.
vitro e ragments 1in pit cutting samples an e ass " 5
8 o appeagax;e of{trgu.a rock identified fgom tglevision camgr‘a i SWL Static water level, vertical cyan bar.
L 27 O e . e tocp ot i TC Gamna ray in APT units, red curve.
=y verified from television camera observations at an abrupt TVNDAZ Dip azimuth of fractures, from television, red sgquares.
tonal contrast and the appearance of large pumice clasts Undetermined azimuth is coded as 380 or 330 degrees
[ Tuff (403-497), ash-flow, grayish-red, moderately to densely
1 welded, vapor phase crystallization; pumice, pale- red
no &g vy vapor phase crystallization; 3 to 5 percent phenocrysts Column 2
g S / é:e}ag\llcilé?g;‘ tg;;}ng[{g ?égtltE]’ base of unit identified from DBC Density in g/cc, red curve.
© % DBCBOUND Density bound in g/cc, red dash curve.
Tuff (497-681), ash-flow, pale-red, light-brawn, and RHOG Grain density in g/cc, green curve.
. medium-light-gray (mottled), densely welded (upper
o 14;;; lithophysal zone), devitrified; pumice, medium-light-gray,
~ (8]} / devitrified: less than 1 percent phenocrysts (sanidine and Column 3
& ég E;;// biotite); fragments of vapor phase cavity linings; base of
o unit ldenizlfled fr‘om television camera log; base of unit at ENP Epithepma] neutron in counts/sec, red curve.
< / E RIS AERESRE: i EERRtce Bl WERS S ENPBND  Epithermal bound, red dash curve
. jjjjjj RILD Induction resistivity in ohm-m, blue dot curve.
gg Eg ‘ /42 DIEL Dielectric permittivity, ratio, green curve.
[s) < 7
gg Column 4 [fractional volume of whole rock, increasing to left]
////// PHIWDIEL Water content, from DIEL and DBCBOUND logs, cyan curve.
— ////// PHITDIEL Porosity, from DIEL and DBCBOUND logs, red curve.
8 ' o)) ,4?2 (green hatch where PHITDIEL > PHIWDIEL,
e % 3 % red hatch where PHITDIEL < PHIWDIEL ).
23 /////// SWDIEL Water saturation, ratio of PHIWDIEL to PHITDIEL, green curve.
s AL //////// guff (631-76?), a?g—glog, 1%gh§fbgow? andtﬁalezyellowiih-
rown, A5e we . eviiririeaq, ess a percen s s s
o <§; (;5 /455 honckrysts. (aniding): cubbings. extranely 1ine grainsd Column 5 [fractional volume of whole rock, increasing to left]
w — ~ _L i (commonly less than 2 mm in size); base of unit inferred PHIWENP Water content, from ENPBND and DBCBOUND logs, cyan curve.
T Eg :;}/ from density log at abrupt density decrease; abrupt change i
b} in tone of barehole wall below contact PHITENP Porosity, from ENPBND and DBCBOUND logs, red curve.
= S / (green hatch where PHITENP > PHIWENP,
/ red hatch where PHITENP < PHIWENP) .
R3 /(;f SWENP Water saturation, ratio of PHIWENP to PHITENP, green curve.
Eﬁ <ifl\\ /;% = Eﬁ 2;;/ ; Eﬁ: PHYSZONE Lithophysal zone, picked from logs, green bar.
Tuff (762-1070(?)), ash-flow, light-brown, pale-red, and i 43 3
8 / medium-light-gray (mottled), deégely welded, devitrif?gd; ZEOLZONE  Zeolitic zone, picked from logs, red bar.
pumice, medium-light-gray, devitrified; lower lithophysal
zone, inferred from a decrease in density on density log and
no ;jjjjjj verified from television camera observations, extends from Column 6
> - /422 762 ft (232.2 m) to 892 ft TOPS Stratigraphic boundaries, black ticks.
&5 = 2;?’ E WELDNG Degree of welding from core inspection, black slant.
= §§§§§§ TVNFRC Number of fractures per 10 feet, from television, red.
D @ 1 7 NOTES
2 7 «
o Date of last computation: May 1996
/ Plot Date: May 1996
A // Scientific Notebook: SN-0092
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Bedded Tuff; Tuff (1250-1270(?)), ash-fall, very pale
orange, poorly consolidated; dominantly composed of
coarse-grained very pale orange pumice clasts, most appear
altered to zeglites(?), vitric; some quartz phenocrysts
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Rhyolite Lavas and Tuffs of Calico Hills;
Tuffaceous Beds of Calico Hills (informal)

Tuff (1270(?)-1308 T.D.), ash-flow, grayish-orange-pink
nonwelded, zeolitic (?); pumice, yellowish-gray to dusky-
yellow, zeolitic(?); 1 percent phenocrysts (sanidine and
biotite); sparse dark-gray and pale-red volcanic lithic
fragments; cored from 1300 to 1308 ft (396.2-398.7 m);
recovered 6.7 ft (2.0 m), bedded tuff interval from 1303.7
to 1307.8 ft (397.4- 398.6 m), dipping 17 degrees; bedded
tuff, pale-reddish- brown, dominantly yellowish-gray
zeolitic pumice fragments (subrounded); rare sanidine and
biotite; sparse, minute dark-gray volcanic lithic fragments
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Petrophysical Properties, Mineralogy, Fractures, and Flow Tests in 25 Deep Boreholes at Yucca Mountain, Nevada
By Philip H. Nelson and Joyce E. Kibler



