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ey 360 7ERO -40 o 2d Borehole UE-25 WT#6 was complgted in \.June. .1983 to a tgta} depth gf

a, 3 1256 feet. The hole was rotary drilled using air foam consisting of air,
detergent, and water (Muller and Kibler, 1985). Depth on the plot is
T measured along hole, and has not been corrected for deviation. Hole
| Alluvium (0-170(?)); mixture of non- to densely welded tuff deviation is as great as 5.0 degrees at 1250 feet, (Plate 21 in Nelson and
| f(mainly Topopah ?pring fragments) and rm](olite lava éviatl 1 great a g g et, 1
ragments; many fragments coated with caliche; casing was . ;
hatalled Tran the: cunface fo & epth of 2ol 7t 16.n uE others,. 1991): at a measured depth of 125(? feet, the computed true vertical
| f depth 1248.2 feet d th ted h tal offset 53.9 feet
abrupt decrease in average size and roundness of fragments ep 18 : get, an e compute orizontal orrset 1S : eec..
| below 160 ft (m)
—
! o Paintbrush Tuff; Topopah Spring Member
—= ll ) 8 Original logs in columns 1-3, acquired on June 28, 1983, were described
| S Tuff (170(?) -250), ash-flow, pale-red, grayish-red, light- and presented by Nelson and others, 1994. UE-25 WT#6 was drilled for the
brown, and light-gray (mottled), densely welded, ) ; ) T
! devitrif)ied; pumice, light-brown, devitrified (some purpose of monitoring water levels; the static water level is indicated by a
zenlitic); cammonly 1 to 2 percent phengcrysts of sanidine : .
| fih and biotite; abundant lithic fragments, dominantly very cyan bar in column 1 (Robison, 1984).
1 S light gray, rhyolite, devitrified (sugary texture), some
—g } 8 glassy; however, samples from interval contain a variety of ) ] ) )
S I = S }itholog},eslo{htg\e Tooguah SDP&ng mimber, “‘1)nclud'1ngt Porosity and water content computed from the dielectric and density
caprac 1thology wnere rock contains percen 3 . . . s s
{ = phenocrysts and also rare black vitrophyric fragments and logs are shown in column 4 as phitdiel and phiwdiel, using a method
! Caera indaCate Ene aresence of 1ange. 1ithapnysal Cavity described by Nelson, 1993. Porosity and water content computed from the
: . g?dtgbggggngflgagg dgg';t1%ghg’gecégggggvtgp;ggq‘aﬁgnf;m(ggﬁy epithermal neutron and density logs are shown in column 5 as phitenp and
01 f = 5 extends upward inta the cased interval above 250 ft (76.2 phiwenp (Nelson, 1994) . Green hatching between the porosity and water
S ! o S g, IS 0 e content curves denotes air-filled porosity. Red hatching appears where
= Tuff (250-298), ash-flow, light-brown to pale-brown, densely : S : ca
: 7/ vzelded, devimfie?)?umce’ light- brown, devit(rified water content exceeds porosity, often indicating the presence of zeolitic
slightly zeolitic(?)); 1 percent phenocrysts (sanidine and minerals.
| biotite), possible lithophysal interval based on appearance
1 =2, / of vapor phase mineralization on some fragments (uniform
o ! :
—23 : = n // 4 litholagy compared to interval above) Saturation (swdiel in column 4, swenp in column 5) is computed as the

o , . .

I g = / Tuff (298-308), ash-flow, lighg-br‘own to dark—)l/ellmgish- ratio of water content to porosity. It has been nulled in zones flagged as
. devitrifi ti itric .

: t’(gﬂ’?ght‘fsnigé{lﬂfé%?) ?;;3;;?’1af‘ge£22n§aghgnggpy;t§;‘ zeolzone. The flags physzone and zeolzone (green and red bars in column 5)

| LT R L (3212 tggsgagisug;ta;“;ggzgg fggﬂkggiggli;‘m denote the presence of abundant lithophysae and extensive alteration,

o ! o . % borehole walls respectively. Their depth extent is taken from inspection of the green and

i | — P— . : .
= [ o N o 7/ Tuff (308-352), ash-flow, black and moderate-brown. densely red hatch areas in columns 4 and 5 and from consideration of other logs,
! o = welded, glassy, vitrophyre; perlitic cracks pervasive; 1 especially PESiStiVity rild.
| = percent phenocrysts (sanidine, plagioclase and biotite); !
ol > based on the appearance of large altered(?) pumice clasts
O ra 5 103 . 4 ’
| i > on the television camera log; welding may decrease to : ; ; . ;
o > moderate from 342 ft (104.2 m) to base of unit Stratigraphic tops and degree of welding, given in column 6, and the
1 (] w . . i ) .
W I u) ul =} Ty w % , geologic description, in the text column, are from A. Spengler, U.S.

(-] ) EES o 7 Tuff (352-369), ash-flow, grayish-orange and dark- : ) , . .

S ko 3 — = o / - yellowish- orange, nonwelded, vitric (in part, zeolitic); Geological Survey, written communication, 1995. The degree of welding
] ; ish- itri . . . . :

e ot ig e bR e b ;gg;;g;]tilifgggge?ﬁag;ggggf‘ysts (weldng) increases to the right, in accordance with the geologic
| oo dominarztly of very light gray, cr‘ystal-riich rh¥olite and1 description.
! crystal-rich black vitrophyre; abundant lithic fragment also
| B E% g / rf‘ecogrgiiedpr) te%evis%on cgmerﬁ %og; lliage of ungt ig{er‘red
8 1= 2 o R % / saughee mod 8 Follaiod textne 1o Fossrgenle - Plots of individual fractures, (tvndaz, column 1), observed on
@ i 0 % 4 o Bsed Tl T R, bt - television logs are plotted to show the azimuth of the dip of each fracture.
X e d A % , be s h- g1 5 q
| 8 p—— sorted, poorly indurated (?); dcim}inantly composed of pumice
" ey fragments, vitric and zeclitic(?); rare sanidine
' D e X " & 5 % 5
\ phenocrysts; base of unit inferred from television camera
___g | | e ‘_n_.z < g observations where large, light-toned blocks abruptly EXPLANATION OF CURVES AND SYMBOLS
! | s appear
(e} | (e [e]
1 n) z 5 3
! o Rnyolite Lavas and Tuffs of Calico Hills column 4
O
a i
no . .
= % e § Lava (383—5(1)?), rhyolitic, modiratewellowigreerz )and CAL Caliper in cm, black curve.
w grayish- yellow-green, devitrified and zeolitic (? : : : 3
S ‘ S IS (partially vitric with an aphantic texture in upper 60 ft BIT Bit size in cm, black dash line.
g I Fe g (18.3 m) of interval); 1 percent phenacrysts of sanidine, SWL Static water level, vertical cyan bar.
! 2] quartz, and biotite; intervals of rock interpreted as ) .
l . rH S monolithologic flow breccia(?) were observed on television C Gamma ray in API units,red curve.
| R o e T e D e e TVNDAZ Dip azimuth of fractures, from television, red squares.
| o o e e are very fine grained from 470 to 500 ft (143.3-152.4 m) Undetermined azimuth is coded as 380 or 390 degrees.
——g = : no g Lava (508-590), rhyolitic, grayish-yellow-green, dominantly
o | 0 =2 ~ S devitrified (slightly vitric and zeolitic(?) in places; Column 2
H ] o dominantly glassy from about 570 to 590 ft (173.7-179.8 m); i
- i o less than 1 percent phenocrysts of quartz, sanidine, and DBC Density in g/cc, red curve.
| 2 biotite; contains abundant grayish-red rhyolitic lithic . :
(= El
| . fragments from 500 to 520 ft (152.4-158.5 m); relict DBCBOUND  Density bound in g/cc, red dash curve.
| (= perlitic cracks; intervals of rock interpreted as flow- : : :
1 7 0o (o2 breccia were abserved on television camera log from 508 to RHOG Grain density in g/cc, green curve.
_g O a B E: ~ g & 5)15 ft  (154.8-157.0 m) and from 589 to 590 ft (179.25179.8
o o | fa)) P m); bit cutting samples are very fine grained from 580 to col 3
= I L S 590 ft (176.8-179.8 m) olumn
i o ch = s ENP Epithermal neutron in counts/sec, red curve.
' ! ENPBND Epithermal bound, red dash curve
! x i . P : Lava (590-730), rhyoliti - ish- ight- ¢ ' '
‘ 3 , yolitic, dark-gray, grayish-black, light . T .
=) t . percent phenocrysts (quartz, sanidine, plagioclase and 5 5 3 T 5
S o ) @ C S biotite); perlitic cracks well developed from 640 to 680 ft DIEL Dielectric permittivity, ratio, green curve.
1 ofF 0 (195.1-201.2 m); borehole wall becomes light in tone at 730
| 0 o ft (222.5 m) bit cutting samples show transition from glassy . , ,
; o > to devitrified at 740 ft (225.6 m) Column 4 [fractional volume of whole rock, increasing to left]
| O " S PHIWDIEL Water content, from DIEL and DBCBOUND logs, cyan curve.
O 4
e ! = < e« ﬁ or) PHITDIEL  Porosity, from DIEL and DBCBOUND logs, red curve.
g | O 1= . ;5 o (green hatch where PHITDIEL > PHIWDIEL,
[ . ; S - red hatch where PHITDIEL < PHIWDIEL ).
| q[% o \} SWDIEL Water saturation, ratio of PHIWDIEL to PHITDIEL, green curve.
I O |
0 ~ no
I /\ =
— .o = =t 2 w = = Column 5  [fractional volume of whole rock, increasing to left]
(] # g
© f @@F gg o PHIWENP Water content, from ENPBND and DBCBOUND logs, cyan curve.
] .
I - E@ = PHITENP Porosity, from ENPBND and DBCBOUND logs, red curve.
; N ™o oY i Lava (730-794), rhyolitic, grayish-red, yellowish-gray and (green hatch where PHITENP > PHIWENP,
i o light-olive-gray, devitrified (slightly zeolitic(?)); rare
| a) N sanidine phenocrysts; intervals of rock interpreted as red hatch where PHITENP < PHIWENP) .
—g h—n —F ] 3 2 § ;(38";25352?f”t“)eﬁsgg‘?zﬁgég?1% b el - SWENP Water saturation, ratio of PHIWENP to PHITENP, green curve.
o o i= ] S 235.9-238.7 m PHYSZONE Lithophysal zone, picked from logs, green bar.
O o
g ° 7 {F N ZEOLZONE  Zeolitic zone, picked from logs, red bar.
o, =
: n
oo =B = 4 ? i \& Lava (794-1020), rhyolitic, yellowish-gray and dusky-yellow, Column 6
—8 1 A2 w a0 devitrified and zeolitic (?); 1 percent phenocrysts (quartz, . ) . .
S | - o ) ? P 8 sanidine, plagioclase, and biotite); rare grayish-red TOPS Stratigraphic boundaries, black ticks.
I O ; N rhyolitic lithic fragments; apparent increase in pale-red . . :
- u] % o and light-brown crystal-rich and crystal-poor rhyolitic WELDNG Degree of welding from core inspection, black slant.
| g |© : lithic fragments from 990 to 1,000 ft (301.8-304.8 m); TVNFRC Number of fractures per 10 feet, from television, red.
I o ) N possible breccia zone observed on television camera log
: @E i . n fr‘om8;94 to (Sgg ft (,;242.0~243.8 m; top of fluid in hole
O ' (@]] was 874 ft (266.4_m) after completion of hole
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8 i . ~J 8 / Lava (1210-1256.5 T.D.), rhyolitic, yellowish-gray to
- 8 dusky-yellow, highly zeolitic; 2 to 3 percent phenocrysts
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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



