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@ 1360 7ERO -40 = = Borehole UE-25 WT#4 was completed in June, 1983 to a total depth of
— Z 1580 feet. The hole was rotary drilled using air foam consisting of air,
detergent, and water (Muller and Kibler, 1985). Depth on the plot is
ATluvium (0-64[2)). SUBrounged to Subangular Fragnants of measured along hole, and has not been corrected for deviation. Hole
medium light-gray, moderate to densely welded tuff (Tiva deviation is 2.5 to 3.3 degrees, (Plate 20 in Nelson and others, 1991): at
Canyon Member); some fragments coated with caliche; top of . .
bedrock determined from television camera observations; a measured depth of 1540 feet, the computed true vertical depth is 1538.4
SHFLpE: IAREAES 3N BIEE 6F BYE euEEINGS it B4t 452 ) feet, and the computed horizontal offset is 61.2 feet.
o : ;
- ol . Paintbrush Tuff; Tiva Canyon Member
o o ' T I - - Original logs in columns 1-3, acquired on June 2-5, 1983, were
U = , ash-flow, light-brownish-gray and light- ) )
o / gray, densely welded, devitrified; 1 percent phenocrysts of described and presented by Nelson and others, 1991. UE-25 WT#4 was drilled
sanidine; upper lithophysal zone may occur between 77 and 95 : : . : :
it (025890 ) Based orl belevisinh cspErs SHSAFVALiGNS for the purpose of monitoring water levels; the static water level is
w indicated by a cyan bar in column 1 (Robison, 1984) .
" o i /A Tuff (140-240), ash-flow, medium-gray and pale-brown
— o " o 1 (mottled);‘ densely welded, devitrified; pumice, medium- ) ) ) )
o o - o / gray, devitrified; less than 1 percent phenocrysts Porosity and water content computed from the dielectric and density
o E (sanidine); lower lithophysal zone occurs between 167 and ) o . .
178 ft (50.9 and 54.2 m) based on television camera logs are shown in column 4 as phitdiel and phiwdiel, using a method
| 1o GRS Was whsErTE o QIS described by Nelson, 1993. Porosity and water content computed from the the
= / T DT bbbl . epithermal neutron and density logs are shown in column 5 as phitenp and
u+ " , ash-flow, light-olive-gray, moderately . . .
= n = / B 0 o WL vELELE T eSSy Canere content curves denotes air-filled porosity. Red hatching appears where
water content exceeds porosity, often indicating the presence of zeolitic
Tuff (270-279), ash-flow, light-brown, nonwelded, . 1
argillic (?); rare black glass shards, abundant dark- minerals.
(o)} / yellowish-orange relict glass shards; base of unit inferred
;¢ o n /] from television camera log based on a change in hole ] . . . )
S w0 S 7 E roughness Saturation (swdiel in column 4, swenp in column 5) is computed as the
3 Bedded Tuff; Tuff (279-283), bedded(?), ash-fall, light- ratio of water content to porosity. It has been nulled in zones flagged as
/ 2352258"8&??3 cgﬁéméggégpagasgug?CSES%CCer???éé132() zeolzone. The flags physzone and zeolzone (green and red bars in column 5)
television camera log as an abrupt tonal contrast, bit ] i ]
- E bntting sonples. Biahiy EonPantpabed Wibh Che eyErdy ing denote "che presencg of abundant 11"ch0physae and gxtenmye alteration,
o (=] n lithology respectively. Their depth extent is taken from inspection of the green and
- an (& N 74 ; . .
> no| > g // E Viises Mourtsin Menber red hatch areas in columns 4 and 5 and from consideration of other logs,
o especially resistivity, rild.
> Tuff (283-311(?)), ash-flow, light-brown, non- to partially p y y ;
- we.ded, vitric (sartially zeolitic and argillic(?) in lower
e ha’f of interval); rare sanidine phenocrysts; rare pumice : : : : :
0 ; / fragnents, base of unit cannot be confidently identified Stratigraphic tops and degree of welding, given in column 6, and the
- N w 7/ using television camera lag geologic description, in the text column, are from R. Spengler, U.S.
< = i o Bedded Tuff; Tuff (311(?)-339), bedded (?) rewarked (?), Geological Survey, written communication, 1995. The degree of welding
o pale-greenish-yellow and light-brown, zeolitic (?); . . . , !
dominantly composed of zeolitic (?) pumice clasts: base of (weldng) increases to the right, in accordance with the geologic
unit inferred from television camera log based on the ; .
abrupt decrease in size and abundance of large white pumice description.
S o clasts and on the resistivity lag
—& ek & K4 Pan Canyon Member Plots of individual fractures, (tvndaz, column 1), observed on
S @ 7
& Ve Tuff (339-399), ash-flow, light-brown, nonwelded, television logs are plotted to show the azimuth of the dip of each fracture.
o / argillic (?), slightly vitric; pumice, grayish-yellow, : .
% argillic, slightly vitric; 2 to 3 percent phenocrysts The same data are plotted as fracture density (tvnfrc) in column 6.
/ (sanidine, quartz, biotite, rare pyroxene); based on
- / television camera log, base of unit shaws a decrease in size
mno & 4 and abundance of pumice clasts
- —
= . S F Bedded Tuff; Tuff (399-433), bedded (?), reworked (?), EXPLANATION OF CURVES AND SYMBOLS
O o o
N pirkish-gray, yellowish-gray, zeolitic(?), abundant pinkish-
o gray pumice clasts (zeolitic(?)) and grayish-red volcanic
lithics, contains conspicuous biotite; hole roughness Column 1
abruptly decreases below base of unit as observed on . .
e /"""" television camera lag CAL Caliper in cm, black curve.
"~ ox B s . BIT Bit size in cm, black dash line.
& <§ o // Topopah Spring Member S it - i '
o = (] atic water level, vertical cyan bar.
o / ; :
= Tuff (433-458), ash-flow, light-trown and pale-greenish- TC Gamma ray in API units, red curve,
yellow, nonwelded, vitric; abundant pale-greenish-yellow TVNDAZ Dip azimuth of fractures, from television, red squares.
pumice clasts (argillic and (or) zeolitic(?)), some vitric; ) ) )
- corspicuous phenocrysts of sanidine, biotite, and pyroxene; Undetermined azimuth is coded as 380 or 390 degrees.
o % P ol A abundant medium-dark- gray and grayish-red rhyolitic lithic
) . b S 74 fragments; a subunit containing large foliated pumice clasts
(] nH ) o // was recagnized on television log from 455 to 458 ft Column 2
| (128.7-139.6 m) and probably correlates with a well-
o indurated, light-gray, welded(?) ash-fall tuff found bBC Density in g/CC, red curve.
overlying the densely welded top of the Topopah Spring in . ]
/ several coreholes DBCBOUND Density bound in g/cc, red dash curve.
e < ; ; ;
o)) ’ RHOG Grain density in g/cc, green curve.
O ~ > &) A Tuff (458-490), ash-flow, pale-brown and moderately- brown, y g g
o1 . al 7 densely welded, devitrified (caprock (?)); pumice,
o g o grayish-red, devitrified (some vapor phase crystallization); Column 3
o greater than 8 percent phenocrysts (sanidine, biotite,
/ pyroxene (?)); bit cutting samples indicate a thin grayish- ENP Epithermal neutron in counts/sec, red curve.
brown vitrophyric layer occurs at the top of the interval; )
television camera ohservations indicate a vitrophyre from ENPBND Epithermal bound, red dash curve.
E 458 (?) to 463 ft (139.6-141.1 m), lower 2 ft (0.6 m) of : : 5 oo ;
o] ! ho)) /] vitrophyre appears unaltered; basal cantact gradational RILD Induction resistivity in ohm-m, blue dot curve.
= - = /// DIEL Dielectric permittivity, ratio, green curve.
(@) Tuff (490-570(?)), ash-flaw, pale-brown, moderately welded,
= devitrif;ed; pumice, pale-brown, light-brown, vapor-phase ] )
crystallization dominant; 5 to 6 percent phenocrysts Column 4  [fractional volume of whole rock, increasing to left]
/ SRR SRPOS WFaNP R PHIWDIEL Water content, from DIEL and DBCBOUND logs. cyan curve
o ' . ve.
w / .
o 0 ) S 4 7 Tuff (570-1105), ash-flow, light-brown, 1ight-brown-gray, PHITDIEL  Porosity, from DIEL and DBCBOUND logs, red curve.
o — d o 7 light- gray, grayish-red and pale-brown, moderately to (green hatch where PHITDIEL > PHIWDIEL,
no & densely welded, devitrified, 1 to 2 percent phenocrysts
o (ianég%ne antli,tg:mt(ai]te); consgicuOustDa%e‘yeé%gw'ﬁh—(gggnge'] red where PHITDIEL < PHIWDIEL ).
2t slightly zeolitic (?) pumice fragments from 7 m . .
/ to base of unit; unable to differentiate lithophysal zones SWDIEL Saturation, ratio of PHIWDIEL to PHITDIEL.
o based on analysis of bit cutting samples, however, zones
s v A containing lithophysae were identified from 620 to 627 ft
L ks = (189.0-191.1 m), 633 to 705 ft (192.9-214.9 m), and 788 to Column 5  [fractional volume of whole rock, increasing to left]
o oV
S w S / 1101 ft (240.2-335.6 m) based on television camera
! (tlbsi,eryatlons; baselof unit was also identified by PHIWENP Water content, from ENPBND and DBCBOUND logs, cyan curve.
elevision camera lo .
i / = ’ PHITENP  Porosity, from ENPBND and DBCBOUND logs, red curve.
. / | (green hatch where PHITENP > PHIWENP,
n red where PHITENP < PHIWENP ) .
. i W7 ITENP < F
a1 S a % SWENP Water saturation, ratio of PHIWENP to PHITENP, green curve.
o PHYSZONE Lithophysal zone, picked from logs, green bar.
()
% ZEOLZONE  Zeolitic zone, picked from logs, red bar.
no
NG s // Col 6
= o (, = 7 TOPS Stratigraphic boundaries, black ticks.
= ; / WELDNG Degree of welding from core inspection, black slant.
/ TVNFRC Number of fractures per 10 feet, from television, red.
no \ /
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{ , , / Date of last computation: May 1996
L : * / Plot Date: May 1996
~ : \ . y
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|
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[N I n [5ES / R .
__8 f —d ' 8 // Tuff (1105-1127), ash-flow, black, densely welded, the unsaturated zone, Yucca Mountain, Nevada, in Proc. of 4th Annual
i (=] vitrophyre; rare sanidine phenocrysts; upper contact is : : : :
o ' = o / &BFiDE 5l HoSEL. EUItARt 45 apadaiional Bs dndirebed o Hhe International Conf. on High Level Radioactive Waste Management, vol 1, Am.
| : <o television camera log; upper 2 ft (0.6 m) appears altered Nuclear Soc., p. 949-954.
: {1 w ] / Tuff (1127-1452(?)), ash-flow, light-brown and dark-
< 2 yellowish-orange, and yellowish-gray, moderately welded : :
|1 o o | - /A grading downward into a nonwelded base, vitric (except fram Nelson, P.H., 1994, Saturation levels and trends in the unsaturated zone,
B l = ~F Y o % gég?lﬁc %3]44 m) to base where the interval appears Yucca Mountain, Nevada, Proceedings of the Fifth Annual International Conf.
= 1 . e ; = / S on High Level Radioactive Waste Management, Las Vegas, v. 4, p. 2774-2781,
| Bedded Tuff; Tuff (1152-1154), bedded, reworked(?), light-
1 H brown, moderately sorted; pumice clasts, dark-yellawish- . L . .
| - &, w orange, zeolitic(?); sample extremely mixed; base of unit Robison, J.H., 1984, Ground-water level data and preliminary potentiometric-
-~ |! = oy - | ldentified from television camera observations surface maps, Yucca Mountain and vicinity, Nye County, Nevada: U.S.
Lo - " ._; s T I P 5 H 2
g . 4 n o e Rnyolite Lavas and Tuff of Calico Hills Geological Survey Water-Resources Investigations Report 84-4197, 8 p.
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! o " Breccia (1154-1170), autoclastic(?), rhyolitic, grayish-
| %U s yellow, devitrified; rare quartz and sanidine phenocrysts;
| (] o - ; conspicuous conchoidal fragments; aphanitic groundmass;
| O < g television camera log indicates an abundance aof large black
__% i & Ol % (unaltered (?)) angular blocks throughout this interval
< I E lﬂ (‘ ~d K lo
© [ ] o 24 (n)} J © Lava (1170-1364), rhyolitic, grayish-yellow and grayish-
I Ch - : o black, dominantly glassy (slightly altered in places),
| & — » perlitic cracks well developed; rare sanidine phenocrysts;
| ! black vitrophyre from 1223 to 1364 ft (372.8-415.8 m) based
Lo J w on television camera observations
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© 3 ™ : S % Lava (1364-1510), rhyolitic, dusky-yellow and 1ight-brown,
I o dominantly devitrified (slightly zeolitic(?)); extremely
| rare phenocrysts of sanidine; interval from 1364 to 1369 ft
| (415.8-417.3 m) and 1383 to 1420 ft (421.5-432.8 m)
I N contains large unaltered blocks; vitraphyric layer from 1431
s | n \% i to 1436 ft (436.2-437.7 m) based on television camera
e o o abservations
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| n Tuff (1510-1580 T.D.), ash-flow, grayish-orange, grayish-
= | 8 < 7 yellow, and light-brown, nonwelded, zeolitic; pumice, white
| / and light-greenish-gray, zeolitic; less than 1 percent
/ phenocrysts (quartz, sanidine, and biotite); 1 to 2 percent
I / grayish-red rhyolitic lithic fragments (core collected from
! o / 157C to 1580 ft (478.5-481.6 m) recovered 7.0 ft (2.1 m))
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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



