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i = s Borehole UE-25 WT#16 was completed in November, 1983 to a total depth
= 360 ZERQ ~40 th = of 1710 feet. The hole was rotary drilled using air foam consisting of air,
detergent, and water (Muller and Kibler, 1985). Depth on the plot is
measured along hole, and has not been corrected for deviation. Hole
| Alluvium (0-137); nonwelded to densely welded tuff deviation is as great as 1.1 degrees at 1625 feet, (Plate 29 in Nelson and
| {ggmmnta base of alluvium identified on television camera others, 1991): at a measured depth of 1625 feet, the computed true vertical
: depth is 1624.8 feet, and the computed horizontal offset is 22.7 feet.
! —_
— ! o E§ Original logs in columns 1-3, acquired on November 7-8, 1983, were
= I gg described and presented by Nelson and others, 1991. UE-25 WT#16 was drilled
: for the purpose of monitoring water levels; the static water level is
! indicated by a cyan bar in column { (Robison, 1984) .
|
w
! o
—o f N o Porosity and water content computed from the dielectric and density
< ' = = logs are shown in column 4 as phitdiel and phiwdiel, using a method
I o :
! described by Nelson, 1993. Porosity and water content computed from the
| . ; : :
: , . epithermal neutron and density logs are shown in column 5 as phitenp and
! ~ Paintbrush Tuff; Tiva Canyon Member p, € y_ g , ’p ) p
I o 22522/ ﬁ ‘ ‘ 4 phiwenp (Nelson, 1994) . Porosity values in the lavas of Calico Hills
st } s 4 Tuff (137-373), ash-flow, medium-light-gray, light- , ) ] .
EQ I ~ gg ;?’ brownish-gray, and pale-brown (mottled), densely welded, Formation are uncertain because of lack of grain density values
' S GENLPLELTLG BUWLCE, | RUSDUIE-OPGY dn Al Ted. for rhyolitic and glassy lavas. Green hatching between the porosity and
| o devitrified; 1 percent phenocrysts (sanidine and biotite): or rnyoliti g Sy vas. g W p y
rare to abundant lithophysae identified on television camera ir—Ff 1 3 3
; log from 137 £0 360 fo7 (41 8-100. 7 1)~ base of intemvel water content curves denotes air fllled poroglty. Eed hatching appears
| identified on television camera log where abundant dark where water content exceeds porosity, often indicating the presence of
| (8)) / lithic fragments begin; base corresponds to an abrupt ig s ;
o i o rcg 7 /] decrease in density on density log zeolitic minerals.
S |
S | ! = ) ////
' <o 555555 Saturation (swdiel in column 4, swenp in column 5) is computed as the
' s
| I ratio of water content to porosity. It has been nulled in zones flagged as
; " i:;;;; zeolzone. The flags physzone and zeolzone (green and red bars in column 5)
“Eﬂ - - Eﬁ 7 /52 denote the presence of abundant lithophysae and extensive alteration
& 1 b S /// respectively. Their depth extent is taken from inspection of the green and
[ = :7 red hatch areas in columns 4 and 5 and from consideration of other logs,
; especially resistivity, rild.
Ll . . . . .
o 1| e / Stratigraphic tops and degree of welding, given in column 6, and the
| = 5 TufF (373-401], ash-Flow, grayish-brange and Lught-BROWn, geolog}c UESCPIDtIOH,.lﬂ the text.colgmn, are from H. Spengler, U.S:
; no?mld?% yiério anmﬁant %FyésWﬂPgngﬂfnd . Geological Survey, written communication, 1995. The degree of welding
pale-yellowish-orange glass shards; abrupt increase in . . . . s
I I pumice clasts (observed on television camera log) marks base (weldng) increases to the right, in accordance with the geologic
of interval, base also corresponds with a density minimum : :
w E il g 5 w // on density log description.
O oo o O A - o §§/
o - P M = Bedded Tuff;, Tuff (401-455), reworked, 1light-brown and o
O Z A poorly consolidated, moderately sorted, fine-grained, some = ; i
I //, fraonents fontain suumdsst colbriess 4lass shards Sarples television logs are plotted to show the az?muth of the Q1p of each fracture.
[ 3 // from 400 to 450 f: (121.9- 137.2 m) highly contaminated; The same data are plotted as fracture density (tvnfrc) in column 6.
I B / possible bedding planes identified from television camera
~ | H ,'_\3 ~ g F log at 427 and 435 ft (130.2-132.6 m); base identified
— i . o = from television camera log where lithology becomes unifarm
o I << o | (a» L/ and at beginning of very large pumice clasts; base of
| 8 ; %nterval also corresponds with a density minimum on density EXPLANATION OF CURVES AND SYMBOLS
0g
] —~_ /]
| % Pah Canyon Member
g Column 1
| [ %
~ | 5 ‘—\”, ~ VYV Tuff (455-495), ash-flow, grayish-orange-pink, and CAL Caliper in cm, black curve.
— i O . m vV moderate-orange-pink, non- to partially welded, vitric (in . ) . ,
o i b= o / part slightly zeolitic(?)); pumice, very pale orange, BIT Bit size in cm, black dash line.
grayish-yellow, and moderate-orange-pink, vitric; black : .
l o / biotite, quartz, and sanidine phenocrysts common; samples SWL Static water level, vertical Cyan bar.
! / are very fine-gra:med;. possible parting at base of interval TC Gamma ray in API units, red curve.
| & / identified on television camera log el D; oot s : — ;
| = 1p azimu 0 ractures, ftrom television, red squares.
O] / . .
O] | H no gg /C; Tuff (495-568), ash-flow, dark-yellowish-orange, and light- Undetermined azimuth is coded as 380 or 390 degrees.
o I ' L brown, non- to partially welded, altered(?); pumice,
o 5N o
| o / pale-yellowish-orange and dark- yellowish-orange,
| o / altered(?); black biotite, guartz and sanidine phenacrysts Column 2
| m / E common; base of interval inferred on television camera log ) )
I /// at a tonal change DBC Density in g/cc, red curve.
| § o é Beded Tuff, Tuff [568-575). ashfall, pale-greenish- yellow DBCBOUND ~ Density bound in g/cc, red dash curve.
e : Vi and light-brown, vitric, partially altered(?), poorly : = :
a1 ! S ) A consolidated, moderately sorted; black biotite; base of RHOG Grain density in g/cc, green curve.
© | ~ / interval interpreted from television camera log at a
| o o beidding plane where an abrupt increase in large white pumice Column 3
1 O clasts accurs
: T p— _— ENP Epithermal neutron in counts/sec, red curve.
= ;
o |! oo @ —— - \ opopan spring Member ENPBND Epithermal bound, red dash curve.
__gg : o EEERG . - ff;D gg ;;/ Tuff ﬁyaﬁgm, ash%]owﬁ%aljghtgrayﬁo[mdjumﬂign— RILD Induction resistivity in ohm-m, blue dot curve.
P gray, non- to partially welded, vitric (vapor phase : ; ; o :
| <4 %J = crystallization), dominantly pumice fragments showing vapar DIEL Dielectric permittivity, ratio, green curve.
| 9 phase crystallization; base of interval observed on
| b ~ television camera log as an abrupt change to more brecciated . . .
| 5 ) - rock Column 4  [fractional volume of whole rock, increasing to left]
o 1! 8 = o /4;2 , PHIWDIEL  Water content, from DIEL and DBCBOUND logs, cyan curve.
O f 2 o U Tuff (595-616), ash-flow, brownish-gray, densely welded, .
o I % - > S % d(evitr*ified (capr‘ock)i app(roximately 10 percent phenocrysts PHITDIEL Porosity, from DIEL and DBCBOUND logs, red curve.
no sanidine and biotite); some moderate-reddish-brown,
: + o / vitrophyre fragments in samples from 590 to 600 ft (gr‘een hatch where PHITDIEL > PHIWDIEL,
| 4o (179.8-182.9 m) and television camera observations suggest red hatch where PHITDIEL < PHIWDIEL ).
5 that upper 1.0 ft (0.3 m) of interval may be a vitraphyre . )
[ 2 n layer); base of interval identified on television camera SWDIEL Water saturation, ratio of PHIWDIEL to PHITDIEL, green curve.
O
8 | O n(-; e // log where large light pumice clasts are abundant
] 4
=} : = Z . " 2
) Py w S :::}/ Column 5 [fractional volume of whole rock, increasing to left]
D Tuff (616-742), ash-flow, pale-brown, moderate-brown, and
2 o ///// t\lim&—mmwm aerately REIOeD, WSbDs pMASh ShyStaliizatiors PHIWENP Water content, from ENPBND and DBCBOUND logs, cyan curve.
o > pumice, pale-red, medium- gray, and medium-light-gray, PHITENP  Porosity, from ENPBND and DBCBOUND logs, red curve.
1 dominantly vapor phase crystallization; 10 percent
<} % 3 % phenocrysts (sanicine, biatite (bronze)); sparse pale-red (green hatch where PHITENP > PHIWENP,
rhyolitic lithic fragments; samples contaminated from 720
o5 - - o 4 to 810 ft (219.5-246.9 m); base of interval identifiedfrom red hatch where PHITENP < PHIWENP) .
(8] 3 ;Q/ T _ _
= 5 a P < TRiciieion Timerd Lig Heced Tw #8 @brupt dacremee of SWENP Water saturation, ratio of PHIWENP to PHITENP, green curve.
o O = ight; foliated pumice clasts i ]
PHYSZONE Lithophysal zone, picked from logs, green bar.
= Tuff (742-1013), ash-flow, pale-red, and light-brown, Ly ,
oo densely welded, devitrified; pumice, dominantly light- ZEOLZONE  Zeolitic zone, picked from logs, red bar.
O § no brown, and medium-light-gray, devitrified; approximately 1
o § a @ A percent phenocrysts (sanidine); zonal variations not
——%3 S apparent on density log, however, lithophysal zones were Column 6
) 4, (o n) o / identified from 742 to 780 ft (226.2-237.7 m), and from 818 , . . .
é; to 1013 ft (249.2-308.8 m); the lower lithaphysal zone co TOPS Stratigraphic boundaries, black ticks.
ntains large cavities similar to the lower lithophysal zone . . .
\[ observed in Othe(p drill holesl)the nDnlltthhysa] zane fraom WELDNG Degf‘ee Of Weldlng ff‘UITI core lnSDeCtlﬂn, DIBCK Slant.
780 to 818 ft (237.7- 249.3 m) contains abundant large dark ied
A3 13bhic Eragments enclosed within & Jight ngtrix that TYNFRC Number of fractures per 10 feet, from television, red.
o % - // appears to be altered(?)
2
o o o
@ b / NOTES
\ Date of last computation: May 1996
1N |
e 2k o ] Plot Date: May 1996
= tas S 7 Scientific Notebook: SN-0092
s / g
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w o ; o /55
O : oL Tuff (1013-1049), h-flow, black, densel lded, glass . 5 ; ;
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abservations on television camera log, base of unit is at
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. E
W Lava (1240-1337), dominantly medium-dark-gray and dark- gray
- g % [N ////// and light-olive-gray, glassy (vitrophyre): rare sanidine
—M\) . n 74 phenocrysts; perlitic cracks well developed; change in
o1 o g / textural characteristics of borehole walls seen on
= 8 / television camera log marks base of interval
? : //
w
o & o) b =L /52
S S5 = S 7 N
(@) ~ % o /
(=)
o /A Lava (1337-1530), moderate-pink, pale-red, and medium-gray,
&l — devitrified (abundant vapor phase crystallization) below
__a EE1 - ',;3 1410 to 1450 ft (429.8-442.0 m); grayish-orange-pink
O . %3 altered vitrophyre from 1460 to 1530 ft (445.0- 466.3 m),
o L g o perlitic cracks still visible; abundant grayish-red
=5 o spherulites; 1 to 3 percent phenocrysts (sanidine, quartz,
|5 biotite, hornblende); interval from 1405 to 1429 ft
< (428.2-435.6 m) is large dark (vitrophyric) blocks in a
+ light matrix dominanted by vapor phase crystallization; base
i % of unit confirmed on television camera log
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E Lava (1530-1630), very light gray, light-brown, and grayish-
~ // black, glassy, vitrophyre; bit cutting very fine- grained:
hay] / contaminated samples from 1590 ta 1620 ft (484.6-493.8 m)
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N é Lava [1?30—1709 T.D.)l, grayish-pink gnd pale-red,
devitrified, partially vitric; 1 to 2 percent phenacrysts
/ 2 R (sanidine and biotite); highly fractured; cored fram 1700
(-]
__5‘.’ o K $ to 1709 ft (518.2-520.0 m); recovered 8.6 ft (2.6 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



