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HOLE LOCATION  UPPER EAST FORK HOLE ELEVATION 1020 MGLE VERTICAL BEAalznlcg —— HOLE LOCATION UPPER EAST FORK HOLE ELEVATION 1050 MIGLE VERTICAL Bmzv;ﬁml-s-; HOLE LOCATION  UPPER EAST FORK HOLE ELEVATION 990 MGLE VERTICAL BEARING ~——— NOTES
ORILL RIG JOY CORE S12€ NX (2") JLOGGED BY RB/DH|OATE ORILLED DRILE RIG JoY SIZE 121/ to 133487 to
- _ CORE S1ZE NX LOGGED BYRB/DH {DATE DRE.LED 2721767 DRILL Ri& JOY r CORE S12f NX LOGGED BY RB/DH|DATE BRILLEBE g} 2} I.  The subsurface information shown in the hole logs presented
e = > on this drowing indicofe conditions found only on the date
= | = w w and at the location of the hole.
CONNENTS HEIR OESCRIPTION COMMENTS E 8 < DESCRIPTION COMMENTS cl8l . DESCRIPTION users of this information are cautioned that the Engineer
ale — ale] S . = =4 B ond W. A Wahler and Associotes in no way warrant that
Core recovered as ? {1 .d0-11,0 BASALT FLOW BRECCIA; fragments of basalt in a 0-4.5 Drilled with 1 F::0-100.3 OLIVINE BASALT PORPHYRY FLOW ROCK; 1-2 ' that such information is representative of conditions at any
[ 1P, 4 . 1 : i ’ mm Hole drilled with rolleq | 0-3 DOZED FILL; rocky clayey sand. ther locati t lithol
I;:ok:n fragments 1"~ i ,:':o matrix of greenish brown crystalline olivine roller bit. size olivine phenocrysts scattered through a bit to 10' depth. 1 ] ' gn: roﬂ?:? Iz:n'd?trio?\s c::zyo::::rng':m;étwse‘;:':c;lels :..?fé
slze. N O basalt porphyry. i matrix of gray very fine-grained crystalline 1 13-7 ALLUVIAL AND SLOPEWASH SOIL; rocky clayey sand. dipping of strata, folds and 7/ or faults or other causes.
s } basalt, 1 ] Groundwater levels are subject to change with time , depends
c recovered in &" 51 p sT (5.0-7.0) Parallel fractures, dipping 15-20° 5_"_ h on precipitation and surface ond subsurfoce runcff, etc.
ore re - I1E.% 1 i :
1' lengths. Ilb.. 1 t 2. The subsurface exploration progrom was carried out to
} } " S O provide a basis for the design of the works presented in
aullP® } (8~23) Rock by 1 Cort.a recovert.!d n 67- } }+:+2]7-98 BASALT FLOW BRECCIA; fragments of basalt and these plans and specificotions. Reasonabie continuity
04| - 10,25. dippi 45'_::3- y < ::n,sﬁniividual fractures, 5" lengths; rock very]l 1 el.] other volcanic rock types in a matrix of light between points of known dala was assumed for design
I ] fesd11-23 BASALT FLOW ROCK, with a few included frag- 1 pping » a8 6721 ntervals. sound, 10°TT .27 sray dense crystalline olivine porphyry basalt, purposes. |f conditions differing substantiaily from those
Core recovered in 6"- 11 E5] pents of basalt in a.matrix as above. ¥ ¥ .'.-J The proportion of the rock consisting of included shown ore encountered ,the Engineer shall be notified to
8" lengths, 1 ’ ' '2.',..': fragments varies from 51 to 30-40X. Fragments permit modified recommendations and /or designs to be
1 1 flle.ced range from 1/4% to 1' in size. made before work progress precludes such modifications.
+ E 1 b:. [
15:' 151+ 1 0L 3. Only logs of borings shown on drawing number 5 are I
$ 1 F oo included in these plans.
1 I ° oo
b 1 ‘:o p
i F s -]
} ¥ 0
207 : 207 (20) Fracture. 20 XX
1 J23-40 OLIVINE BASALT PORPHYRY FLOW ROCK; 1-2 mm size 1 o’s ®
1 1 olivine phenocrysts scattered through a matrix of e (23-272 Rock crushed and part.i'al}y altered to %%
1 gray very fine-grained crystalline basalt. Rock 1 clay; cut by fractures at 2°~1" intervals. :n::
h is massive but 1is cut by an irregular network of 1 Sl
25+ tight chlorite-lined fractures., Calcite fills 25+ 2548} °°
1 some irregular fractures and fresh pyrite is pres- b ( I1]°"
1 27-100.3) Rock cut by a network of irregular { .
1 ent along some fracture surfaces. intersecting closed chlorite-~1lined fractures. I Hﬂ .
30'0- 30_:5_ +
1 1 (33) Fracture. 1
Difficule drilling in |45 3 1
fractured rock. 1 35“ 354
1 R } (37-38.5) Rock closely fractured. 3
40| E<iid40-99.2 BASALT FLOW BRECCIA; same as rock in 0-11' 4ok 1l
1 . interval. _ (42-43) Fracture Zone.
X i
SEHT 45t st
I1Pp.e b
H £ i
1 '::: :E ®
sot1{*2< s 5011 &
Tl
Ll ple (50.4) Fractured zone, partly filled by calcite,
S EIRE) |
S .-L'{' (55.0) Fracture. _F
L > (56-56.9) Fracture Zone. 3
g ::: (58.5) Calecite veinlet.
6 -'o.". 6
S (62.0) Gash fracture. [
‘ L3N
::.' (64,5-65.6) Fracture Zome,
h g @
6 = .‘0 6 6 _:l:
0°. N od a
.o b.o.°
o (68.0) Cash fracture. °
707 :,a {70-72) Clay-chlorite-healed breccia zone. 70.?:. (70-70.4) Fracture Zome. 7 M
3 A (72-74) Fractured zone. 1 ° )
[ 4 [
1R b e
"- 09 1 ra '
15.:: l...o 75: 7 ""o.t.i
i .o:o j :;: (77-80) Possible flow layering shown by oxidiz-
3l I Y 1 so, ed zones of fine-grained basalt in medium-
80- p 00 t "¢ grained crystalline basalt, dipping 10-15°.
ol ll A (80-80.5) Fracture Zone et
- - A am K]
1 L-:: 1 (82~83.0) Fracture Zome o 05255
e }
el ¥ 854 8
Il
o B it L
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HOLE LOCATION NORTH RIM RIDGE

HOLE ELEVATION 1030 ANGLEVERTICAL BEARING -—-—-

HOLE LOCATION

HILL 1116 SADDLE

HOLE ELEVATION 1019

ANGLE ERTICAL BeagING  ———

DRILL RI6_CHI

0 PNEUMATIC 8

COMMENTS

DEPTH
RECOVE

’

CORE SIZE  NX

LOGGED BYLC/DH |DATE DRILLEDB/25-9/5/67

DESCRIPTION

HOLE LOCATION EAST RIM RIDGE

HOLE ELEVATION 1040 MNGLEVERTICAL BEARING -~

DRILL RiG CHICAGO PNEUMATIC 8 CORE St2f NX ||_u(;c|gu BY Lc/D!l]um DRILLED 9/6-12/67
— — e |

DRILL RIG CHICAGO PNEUMATIC 8 CORE $126  NX  |LOGBED gyLC/DH Inng DRILLED B/10-24/67
s
x| -
COMMENTS £ 3l o DESCRIPTION
ala| S
0-5° Core drilled to 111" /Y 0-52.0 LAPILLI AND LITHIC TUFF BRECCIA;
3" diameter,recovered| | < V: Grey-white color, clasts of hard grey-brown,
in 2-10 inch lengths ~ { fine-grained volcanic rock to 2" size, in a
1| P ] nmatrix of dense, firmly cemented,very fine-
ST \"'-_ grained tuff,
N (5.0-12.5) Massive, fine-grained tuff; very
IllA \J few clasts,
I b {8.5-9.5) Closely fractured zone.
10| P
I I N
1 7]
{ > ]
H< Y
153 | 3
1 ﬂ/ (16.0-16.5) Closely fractured zone,
I{p <]
1 N
ox| [ >
111> |
N
~ 7
1| F A:
251 ~
I|lp ™
Ly 4
H P
o1 | Y4
1 ﬂ“ (31.0-32,0) Closely fractured zone; core in
ITE A 1/4" = 1" size fragments.
14 B (32.0-51.8) Lithic tuff breccia - 1/2 to
1 qﬂi 1-1/2" size clasts in a matrix of fine to
p5-1 ~ ; medium grained lithic tuff.
3 Al
it
Il IA ]
oIl b 1
:: o r :
IT] 7
4: q :
I: A
BSHi| v
+1 P
ITHY (48.0) Color changes from light grey to grey
Ill> tan; matrix becomes medium-grained lithic
¥ tuff,
1501 B
1 _P (51.8) Fault gouge, sheared lithic tuff,
) ol B R (52.0) Flat, polished shear plane,
[ 52.0-90.5 BASALT;
5 S Greenish gray, medium to coarse grained,
Basalt core broken I crystalline, with inclusions of dark grey basalt.
to 1/4" to 1" size i Matrix basalt is altered and crumbly.
fragments, I
ot
1 (61.5) Shear plane, vertical.
_ (63.5) Shear plane, dipping 70°
}
b5t
1
70+
75:? :
+ -
s+ |
P [ 0
pot| [l
1
3| B
-+ .:1
S
1% sorron oF noLe = 97.0 FEET
4 4
3 )
HOLE
NO.
D-8

Core recovered in
1 to 6" lengths.

Core mostly recovered
as blocky.

1/16 to 1/8-inch
fragments.

Core recovered in
6 inch to 2 foot
lengths

g

20-

moderately weathered.

70+

e d
w
sl
LB |

crysts of a greenish,
probably a pyroxene.

exposed,

rock.

;] 0-34,5 BASALT FLOW BRECCIA;
*s Inclusion fragments of grey-brown and dark grey
massive and vesicular basalt in a matrix of
mottled grey, greenish grey, and dark grey,
medium-grained crystalline basalt, Rock is

135.4~55.5 BASALT PORPHYRY FLOW ROCK;
Light to dark grey,massive, fine-grained
crystalline basalt, with 1 to 2 mm size pheno-

cleavable mineral,
Rock is pervasively frac-

tured, with clay and chlorite lining on fracture
surfaces. Fractures tend to open when core is

{47.4) Flat shear plane, dipping 70°, with
slickensiding across surface dipping 10°,

(48.8) 1/8" thick fault gouge, dipping 60°,

455.0-66.5 BASALT FLOW ROCK;
;] Dark greyish-green, altered and partially

decomposed to clayey material, pervasively
fractured wvhere recovered intact,

66.5~90.5 BASALT FLOW ROCK;
Some breccia inclusions, dark red (primary
oxidized zone) down to 70' depth,

Light greenish grey below 70', massive,
medium-grained,crystalline. Mostly sound

BOTTOM OF HOLE = 90,5 FEET

COMMENTS

RECOYERY
LOG

DESCRIPTION

0-10° Hole drilled with
roller bit; hole
cased,

Core recovered in 1
2 inch to 2 foot
sections; most
breaks caused by
drilling.

15

8.0 DOZED ROAD FILL AND TOPSOIL

ROLLER BIY

20-

P A

Fay
vty

"

X "" 1 2
L B AL )
IR

3]

¥

Core recovered in

Sdd b d b L
—reeTTrTrTeree
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&
4
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Vel V. @

<
ve
S

1 to 6 inch uctions,sz :

and fragments of
sections, Most
breaks caused by
drilling

Below 53 feet, much
clay, derived from
seams and from

drilling, coating ks

core,
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+0-90.0 LAPILLI TUFF BRECCIA;

Light grey; angular to sub~rounded clasts of
various volcanic rock types, predominantly of
1/4 to 1" size, in a firmly indurated matrix of
fine-grained vitric and crystal tuff,

(17.9) Fracture dipping.70-80°,

(20.0) Irregular fracture dipping 70°,

(33.0) Parallel fractures, slickensided,
dipping 80°,

(53.0) Matrix becomes more clayey and
clay seams or lenses present in rock.

(58.5) Fracture
{60.5) Fracture

BOTTOM OF HOLE = 90,0 FEET

HOLE

D-10

NOTES

. Notes 1,2 and 3 on drawing number 6 apply
to this drawing.
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900

terval as #11, higher
pressure, no loss,

Water Test #13 50°'-65"
No loss

terval as #13, higher
pressure, no loss.

texrval as #14, higher
pressure, no loss.

Set casing to 70 feet.

Water Test #16 75'-90"
No loss

Water Test #17 same in-
terval as #1656, higher
pressure, no loss.
Water Test #18 same in-
terval as #17, higher
preasure, no loss,

Water Test #19 90'-110"'
Loss approximately Zgpm
Water Test #20 same in-
terval as #19, higher
pressure, loss approxi-
tely 4.5gpm., Frac-
tures slightly jacked.
ater Test #21 same in-
terval as #20, higher
pressure, loss

Water Test #14 same in-

Water Test #15, same iny

(Cont.]

-y

s

PR Y Bl
* it

FUFA W W APAr W
* =2 +

HOLE LOCATION Main Dam Foundation Area |HOLE ELEVATION m&té 50° BEARING Due E
DRILL R!'G Chicago Pnewumatic 8 CORE SIZE NX LOGGED BY pu JDATE DRILLED 10/5-13/67
COMMENTS =gl . DESCRIPTION
sle] S
Cored with 2 7/8 inch ] 0.0'-3.0" Dozed fill - no core.
0.D. Diamond bit. [
T+ 3.0'-19.0' BASALT:
1 Brown and green to dark gray, fine
ST to medium-grained crystalline flow rock.
3W Physical Condition: Moderately
[ friable to moderately hard, massive with thin clay-
1 chlorite lined fractures at 10.5 feet, 60 degrees
1 ] and 75 degrees to core axis.
15;
¥ 19.0'-43.5' BASALT FLOW BRECCIA:
Water Test #1 10°-20" |20 Light gray, medium-grained,
No loss ) crystalline basalt matrix. Zones of dark gray,
Water Test #2 10'-20' i fine to coarse-grained flow rock at 20'-23', 25°'-
Loss due to jacking f 28', and 35'-38'. Quartz lens at 26.5', Calcite
Watér Test #3 10'-20', k lens 60 degrees to core axis at 36.5',
Loss due to rock heav- |254
ing. 1
304
Water Test #4 20'-35' |354
No loss 1
Water Test #5 same in= 1
terval as #4. 1
Higher pressure, no losg 1
Water Test #6 same in- [40-¢
terval as #5. 1
Higher pressure, no losq 1
Water Test #7, 8, 9, 1 43.5'=45.0" BASALT:
unable to seat packer. 1 Brown to gray, microcrystalline
' v WS with plagioclase phenocrysts.
::t::sfesc #10 35°-65 3:} Physical Condition: Intensely
- " n = t .
Water Test #11 same in-| I fractured in angular, sharp k" to 1" fragments
terval as #10, higher 1
pressure, no loss. 1
Water Test #12 same in- 45.0'-57.5" BASALT PORPHYRY:

los+

4
-
L d

Dark gray, microcrystalline, 1-2mm
elongate white plagioclase phenocrysts in dark
gray, hard, aphanitic groundmass.

Physical Condition: Closely
fractured with calcite veins in some fractures.
51.5'=52.5"' Breccia gouge zone, green to brown~
maroon clay matrix.

57.5'-61.5" BASALT:
Medium - grained flow rock,
irregular calcite lensing and impregnation.

61.0'-61.5' Breccia gouge zone, brown to maroon
clay matrix.

61.5'-68.0" BASALT:

Brown to gray, microcrystalline.

Physical Condition: Intensely
fractured in angular, sharp X" to 1" fragments,
64'-65" Breccia zone.

68.0'=73.0" BASALT:

Fine to medium-grained flow rock,
magsive.
73.0'-85.0° BASALT FLOW SRECCIA:

Grading in places to flow rock,
Gray, medium-grained, crystalline, massive.
77.7'=79.9' Basalt porphyry, dark gray, aphamitic,
2-4mm white phenocrysts, k" to 4" fine to coarse-
grained dark inclusions. .

ghysical Condition: Moderate
fracturing at 60'-70° to core axis, little weather-
ing.

85.0'-91.7 BASALT PORPHRY:

Fine to medium-grained with lmm
light gray plagioclase phenocrysts,

88,2' broken zone with irregular fractures at

45 degrees and 60 degrees to core axis.

91.7'-95.0' BASALT PORPHRY:
Dark gray, aphanitic flow rock
with 2-3mm white, tabular, plagiuvclase phenocrysts

95.0*-103.5" BASALT PORPHYRY:

Fine to medium-grained flow rock
with lmm light gray plagioclase phenocrysts. Dark
inclusion at 103.5 feet.

Physical Condition: Closely frac-
tured, moderately weathered.

HOLE LOCATION  pam

HOLE LOCATION Main Dam Foundation Area JHOLE ELEVATION 900~ ANGLE 100 BEARING Due E
DRILL R!G Chicago Pneumatic 8 ___|CORE SIZE NX LOGGED BY DATE DRILLED 10/5-13/67
=
(YW ]
COMMENTS E E - DESCRIPTION
al=l S
approximately 4.5 gpm, t 5 103.5'-108,0" BASALT PORPHRY:
additional jacking. i Dark gray, aphanitic flow rock
[ with 2.3mm white, tabular, plagioclase phenocrysts
Water Test #22 110'-130| I Physical Condition: Moderate,
Loss approximately 1 103 incipient fractures, little weathering.
gpm, some jacking. ;
[ 108.0'«131.0"  BASALT:
Water Test #23 same in- [ Coarse-grained, crystalline flow
terval as #22, higher { rock. massive.
;ress;res ;oss app;g:: ! ’ Physical Condition: Deeply weathert
tzztzlyja.kigpm' a ed to green and maroon chlorite and clay minerals,
n cking. low hardness, moderately to intensely fractured.
Water Test #24 same in- Crushed from 125.0 feet to 130.0 feet.
terval as #23, higher |11
pressure, loss approx-
imately 4.5 gpm, signi-
ficant additional jack-
ing.
1
Water Test #25 110'-
147"
Loss approximately 2
gpm. Fractures slight-
ly jacked, 1
Water Test #26 same in-
terval as #25, higher
pressure, loss approx-
imately 9 gpm, some
additional jacking. 13 131.0°-147.0'  BASALT:
Water Test #27 same in- Light gray, fine to medium-
terval as #26, higher grained, crystalline, flow rock.
pressure, loss approx- Physical Condition: Closely frac-
imately 9 gpm, contin- tured at 30 and 45 degrees to core axis. Little
vous jacking. 1 weathering.
1
146.7'-147.0' Breccia gouge zone, 1/8" to k"
angular fragments in gray clay.
1

BOTTOM OF HOLE = 147.0 FEET

ft Ab
Cannon Drilling Co.

HOLE ELEVATION 1053 ANGLE  Vert. BEARING

Water Test #5 51.5'-
63.4°,
No loss

Water Test #6 61.5'-
73.&' L
No loss

Water Test #7 71.5'-
83.4'.

Loss approximately
9°GpM.

Water Test # 74 72.7'-
84.6°.

Loss approximately

13 G,

Leakage probably in
several fractures be-
tween 71.5' and 84.6°.
Cemented hole to 84.6°
and continued coring.
Water Test #8 82.1'-
94.0°,

No loss

DRILL RIG CORE SIZE  NX LOGGED BY RCH {[DATE DRILLEC 10/10-18/6
— T
S[Ei8
COMMENTS BB DESCRIPTION
S HE
Cored with 2 7/8" 0.p.| 1 [ L] o.0'-43.4 BASALT PORPHYRY:
diamond bit. I ;E=:’ Fine-grained to microcrystalline
1 :S==. matrix, phenocrysts mainly pyroxene and plagio-
! +4 clase, dense, massive.
[Rdg Rt e Closely to little fractured; very
I ’=] thin clay coatings on some fractures; calcite
| 7% coatings on most; hard; strong; deeply weathered
[ =] to 22 feet, moderately weathered below 22 feet.
W =
104+ H
v
1 -
1 =
L5 ‘¥
g L
L 'y
bl 3 Tl D
I
1 + 4]
0T | [N 3
1 < %)
Water Test #1 11.5°'- ! ;7
23.5', ]
-+ _\'.'
ps | N 2
SO
' -
Ly
- ":
1 -
POT| N3
- -
“.ter Te‘t #2 21.2'- j- =]
33.1°', ! :
Similar loss in both 55:: =
tests, possible leak T "
in fractures at 21.5'.| I '
t 19
1 ’
1 N
) ’
| FOFTRd-
1 *
Water Test #3 31.3'- : M 43.4'-111.3° BASALT FLOW BRECCIA:
43.2°, ] ~ FPine-grained porphyritic basalt
No loss I <o Wwith slightly coarser-grained porphyritic inclu-
kst - sions; inclusions are angular to rounded, sand to
3 ‘:?L cobble size with corroded and remelted boundarys,
:E . phenocrysts mainly pyroxene, olivene and plagio-
k +] clase,.
IR
I
Water Test #4 41.5'- i r. Closely to little tractured; no
53.4°. t 3 clay coatings; scattered calcite veinlets and vug
No loas r A fillings; moderately hard, weak to moderately
p5r oy strong; moderately to little weathered.
ot | N

. 4

Y
«r? 9
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et
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v
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Bs+
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bs 3

B dirrdi
v

94.0%-95.0° Abundant calcite veins and
calcite sealed fractures.

HOLE LOCAT@C Dam Left Abutment HOLE ELEYVATION 1053 ANGLE _ vert, BEARING
a Drilling Co.
DRILL RIG nno? v "8 =0 CORE SI1ZE  NX LOGGED BY RCH |DATE DRILLED 10/10-18/68
z[alz
ad b |
COMMENTS E § g g BESCRIPTION
aldigis
] s 43.4'-111.3" BASALT FLOW BRECCIA (cont.)
Water Test #9 92,1'- .
104.0°. )
Loss approximately [ .
5 G, from fracture [l 105.5'-106.6' Vesicular basalt, most vugs
at 103.87. filled with calcite,
n o
111.3"-142.0' BASALT PORPHYRY:
Water Test #10 101.3'- 3 Similar to above porphyry; pheno-
113.2°. .q crysts finer grained, contacts are gradational top
Loss approximately +4 and bottom, no sharp boundaries.
10 GPM, 11 A Closely to little fractured; cal-
Probably loss from s 4 cite coatings on most fractures, probably tight
fractures at 103.8! +{ in place; hard, strong, moderately weathered.
and 108°. N
p2 -
Water Test #11 111.1°'- X
123.0°', “y
No loss a
Water Test #12 same h2 ’
interval as #11, high- -
er pressure, no loss. p
Water Test #13 92.1'-
123.0°, 3_ 7
Retest of #9 and #10 l3.,
intervals, 1 -
Loss approximately 3 o
15 GPM. $ "
L 3
Water Test #14 120.2°- J3s5L
132.1°, b *
No loss ] »
Water Test #15 100.2'- I M
132.1°. ZE ~
Retest of 32' interval,fis4g hy
Los
1 cme ey 3. 142-152.1'  BASALT FLOW BRECCIA:
Hater Test #1 2. . Same as above, little fractured
122?:'.‘3 #16 130.2 .Ehnrd, strong, little weathered. ’
No loss 4 -
Water Test #17 130.2'- :i
142.1° e
No loss, same interval P
higher pressure \_l?
Water Test #18 140,2 139 }ﬁ
Terminated hole at I 2
152.1 feet. f 3 BOTTOM OF HOLE = 152.1 FEET
1 1
Tl
3 I
b 4 ]
HOLE
NO.
D-12
-
NOTES
1 I. Notes 1,2 and 3 on drawing number €& apply to this
drawing.
4
" rerveo row covsreverw  |readle|om -
JOB .
ND. | DATE REVISIONS BY | CHK | ENG. g MGR.
BOYLE ENGINEERING
W. A. WAHLER & ASSOCIATES
WESTLAKE RESERVOIR
LOGS OF EXPLORATION
SHEET 3 OF 5
DESIGNED D. H. | DaTE: 11 -0 gC.W.P oy g
prawn B.S. DRAWING NUMBER REV.
Icuecxsocw 2 /ﬁ‘% 8
_J B AS SHO R.C. E.
A —




aw below saddle 1107,

Dr
HOLE LOCATION th
Cannon
DRILL RIG Joy B-

HOLE ELEVATION 1032 ANGLE  Vert. BEARING

rillin Co.
lg Rig g

CORE SIZE NX

HOLE LOCATION Szddle

Dam {ight Abutment,

HOLE ELEYATION 982 ANGLE Vert. BEARING

DRILL RIG  Joy B~

lLOGGED BY RCH |DATE DRlLLEI]lO/Zl-ZS/G%

diamond bit, surface

Fine-grained porphyritic basalt

» | X P2

«|2e|S

=1 IE3

COMMENTS =B DESCRIPTION
[Y¥ ] w2 —
ol exjea]|-
Cored with 2 7/8" 0.D.| I L] o0f-90.1° BASALT PORPHYRY FLOW BRECCIA:

! ]

casing to 5.0 feet.

Water Test #1 8.4'-
15.3°.

Loss approximately 7
to 8 GMM, probably
from fractures at 9.,7'
and 14.5',

Cased hole to 15 feet,
drilling water muddy.

Water Test #2 18.1'-
25.0°*.
No loss

Water Test #3 22.5'-
34.4".
No loss

Water Test #4 31.5'-
43 .4,
No loss

Water Test #5 40.5%-
52.4,
0.1 GPM loss, possibly

leak in fittings. LS‘

Difficult drilling

Water Test #6 48.5'-

60.4". s+

No loss

Difficult drilling
60'-63', rig chatter-
ing, water loss at 62°,
At 63', hole appears
to be producing water
at rate of 2 GIM.

Water Test #7 58.5'-
70.4".

Loss approximately

18 GIM with small
amount leaking around
packer.

Water Test #8 58.5'-

70.4°. Pc
Retest, loss 19 to 20 I

GPM, some leaking past
packer.

Water Test #9 68.1'-
80.0'.

B
Loss about 18 to 20 GPM

some leaking past
packer,

Water probably leaking
between 60 and 70",
Water Test #10 78.2'-
90.1°.

No loss

TlrminTted hole at 90.1
feet,
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containing angular, rounded and streaked out in-
clusions of slightly coarser grained basalt por-
phyry; phenocrysts in both matrix and inclusions
are predominantly pyroxene and plagioclase laths;
borders of many inclusions are corroded and parti-
ally remelted; contains scattered small veinlets
of calcite.

Closely to little fractured; clay
fillings on fractures in deeply weathered zonme,
no fillings below deeply weathered zone, hard and
moderately strong; deeply weathered to 16 feet,
moderately weathered 16 feet to 70 feet, little
weathered below 70 feet,

Cannon Drilling Co.
lg,Rig g

T

1

HOLE LOCATION Hill

Dam R;&EE Abutment,

HOLE ELEVATION 1037 ANGLE Vert, BEARING

CORE SIZE  NX LOGGED BY DHH JDATE DRILLED 10/28-31/8

Cannon Drilling Co.

2 bbb dedeedind

BOTTOM OF HOLE = 90.1 FEET

Lost circulation at

l9.0 feet.

Water Test #1 7.6'-
14.5".

Loss about 4 GPM,
Attempted Water Test #2
packer would not pass
10 feet, set casing to
15 feet

Water Test #2 18,5'-
25.4,
No loss

No circulation loss
while coring.

Water Test #3 23.1'-
35.0°.
No loss

Water Test #4 32.3'-
44 .2"%,
[No loss

Water Test #5 43.3'-
55.2°.
No lossa

Water Test #6 53.,3'-
65.2"',
No loss

Water Test #6a 63.1'-
75.0',

No loss

Water Test #7 73.1'-
85.0'.
No loss

Water Test #8 78.3'-
90.2'.
No loss

Terminated hole at 90.2
feet.
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COMMENTS =zl DESCRI PTION
SIE|E
g o | e =¥
Roller rock bit to 5.0°' = ]
Set surface casing to :§
5.0 feet, .EE ?
Cored with 3%" 0.D, s
diamond bit. f 5.0'-51.6' BASALT FLOW BRECCIA:

Basalt clasts 1/8" to 2" size in
matrix of medium grained crystalline basalt.

Closely to moderately fractured,
minimum 0.1 foot, maximum 0.7 foot, moderately

] weathered.

10.0'-12.0" Soft, disintigrated zone,
intensely fractured.

13.2'-51.6" Clasts of grey fine grained to

! medium grained basalt in dark gray, medium grained,
massive, uniform crystalline basalt, many fractures

cutting this interval are confined to the larger
fine grained basalt clasts and to zones where rock
grades to fine grained basalt.

Closely to little fractured,
minimum 0.1 foot, maximum 3.0 feet, most breaks
slightly rough and clean, probably closed at depth;
hard; little weathered.

25.3%-26.0"' Moderately soft zone, affected
by partial granular disintigration.

37.0"-38.,0" Rock grades to fine grained

light gray then back to medium grained, dark gray
basalt.

42 .0%and 46.0' Olivene basalt porphyry flow
rock inclusions in medium grained basalt, fairly
sharp contacts, slightly resnvhed.

51.6'-70,2¢ OLIVERE BASALT PORPHYRY FLOW ROCK:

Light gray with light reddish alter-

ation streaks; fine-grained groundmass with abun-
dant, evenly disseminated, 1 to 2 mm size weather-

ed olivene phenocrysts; laced with irregular closed

chlorite filled fractures, more planar fractures
lined with plates of shear polished chlorite.

Closely fractured, mostly 0.1 foot
to 0.5 foot, some intervals intensely fractured;
hard, strong, little weathered.

70.2'-90.2° BASALT FLOW BRECCIA AND FLO' ROCK:

Medium dark gray; massive with scat-
tered inclusions of subangular to angular basalt
clasta, Moderately fractured to massive; hard;
strong,

75.6'-76.1" Inclusions of gray basalt
porphyry, slightly resorbed gradational contacts,

HoE wocarion I RIBRT Abucment,

HOLE ELEYATION 1037 ANGLE  Vert. BEARING

bl
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i e e
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BOTTOM OF HOLE = 90.2 FEET

HOLE

D-14

Set casing to 5.0 feet

DRILL R!G coRe size_ wx_|uogsen Bv_mom Jowre peitien 11/4-8/68
e v e —— |
=Bz
COMMENTS =lz|51® DESCRIPT 10N
wiwl|E =
= =
Cored with 3k inch 3% or-78.0° BASALT PORPHYRY F1OW ROCK:
0.D. diamond bit. '
LA
[

Water Test #1 8.2°-
15,1°',
No Loss

Water Test #2 13.5'-
25.4",
No loss

Water Test #3 23.1°'-
35.0'.
No loss

Driller reports mud on
bit at 45.4 feet.

Water Test #4 33.5'- |51

45.4".
No losas

Water Test #5 42.7'-
54.6°.

No,loss

Hole caved from unde-
termined depth after
run to 60.4", 5' of
cave retrieved in next
Tun.

Water Test #6 53.5'- 54

65.4",
Ro loss

Core blocking and 754

grinding at 75 feet

due to blocky nature
of rock.

Water Test #7 63.5'-

75.4', BO -§

No loas

Water Test #8 73.2'- [B54

85.1',

Loss approximately 2
CMM, Core looks tight,
drills smooth and fast,

possible leak at 75' PO

or contact?

Water Test #9 83.3'-
95.2°,
No loss
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chlorite-filled fractures in gray basalt porphyry.
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Masgive, fine-grained rock with
scattered phenocrysts of light green weathered
olivene in a dense crystalline groundmass aggregate
of plagioclase and dark minerals. Rock i{s brownishi
tan on surface of core, purpligsh gray-brown on
freshly broken surfaces. Aspect of pitted surface
mostly results from weathering out of olivene
phenocrysts, core breaks om intersecting 45 degrees|
to 60 degrees dipping fractures.

Generally moderately fractured to

massive; moderately hard; deeply to moderately
weathered.

0.0'-4.,0" Core in % inch to 2 inches
fragments, rounded by drilling action.

4.0'-5.0' Closely fractured.

5.0'-7.0° Closely to moderately fractur-

ed, Intersecting 60 degrees dipping fractures with
clay coatings and iron oxide stains,

12.5'-15.5'" Zone of close spaced, sheeted
and intersecting fractures, clay and chlorite
coated surfaces,

20.5'-21.5' Irregular, rough surfaced
fractures.

40.0'-41.2" &
45.4'-47.5' Zone of irregular, closed,

61.5'-63.0"' Interval of flow breccia,
light gray basalt porphyry angular fragments in
dark brown-gray medium grained basalt matrix.

Most fracture breaks very narrow with only stain-
ing of Pezo3 on surfaces.

78.0'~102.7" BASALT FLOW BRECCIA:

Reddish brown (dark brick red)
color with varying concentrations of basalt clast
inclusions, in a matrix of fine to medium-grained
crystalline bagalt. Rock i{s hard, cannot be
scratched deeply with knife.

Contact Zone Angular fragments of fine-

grained gray basalt porphyry in matrix of reddish
medium grained basalt, (78'-79').

Massive; hard.

—

c illing Co.
foesus mic 559" 2 ki "8 €

CORE SIZE  NX

LOGGED BY RCH |OATE DRILLED 11/4-8/68
e ———

105.1°.

Loss 10-11 GPM, prob-
ably in fractures near
contact, pressure
buildup in formation
with backsurge after
releasing packer.

115.0',

Loss 2-3 GMM, probably
from 115.0 feet.

125.4°.

Loss approximately 19
GPM, probably from
several fractures,

water coring this in-
terval.

135.4°.

Loss approximately 3
GM, from fractures
near contact (7), used

this interval,

Water Test #14 133.4'- |1
145.3°.

Loss approximately 5-6
GMM, probably from
fractures at 134' & 1411

155.4"',
No loss

Terminated hole at
155.4 feet.

Water Test #10 93.2'- j0

S
<
[
g
e
N

—

0L 77

Water Test #11 103.1'- 81

lzef

(1l 7/

Water Test #12 113.5'- 12

used 450 gallons of ﬁ3

NP

3
ey
F 'S . il

Water Test #13 123.5'- |35

i
LS |
»

600 gallons coring Lk@:

Water Teat #15 143.5'- |5

el k34
COMMENTS =|£|E2 DESCRIPTION
=S8
el |85
-_‘; 102,7°-108.7"  BASALT PORPHYRY FLOW ROCK:

Gray, massive, as in 0'-78' in-
terval., Contact zone, fragments of gray basalt
porphyry in reddish medium-grained basalt.

Rock cut by many planar and ir-
regular closed, chlorite-filled fractures.

108.7'=129.0' BASALT FLOW BRECCIA:
Reddish brown massive, medium-

ly similar basalt as inclusions, same as rock
above 102,7 feet. Contact; gray basalt
porphyry in direct contact with reddish medium-
grajned basalt. Contact surface irregular, but
appears normal to core axis.

129,0'=134.4" BASALT PORPHRY FLOW ROCK:

ments of gray basalt porphyry in reddish medium-
grained basalt,

134,4%-155.4" BASALT FLOW BRECCIA:

at drilling break, not recovered.

grained, with clasts of darker brown but general-

As before. Contact; angular frag-

Reddish brown, as before. Contact

==t
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hdddd Py Fy
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BOTTOM OF HOLE = 155,4 FEET

Ak
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NOTES

. Notes |,2 ond 3 on drawing number & apply to this drawing.
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HOLE LOCATION Dam Right Abutment

KOLE ELEVATION 1008 MGLE  45°  BEARING NOBE

nnon Dri

Ca lling Co.
ORILL RIS  Joy B-12 Rig CORE S1Z¢ NX LOGGED BY RCH

DATE DRILLED 11/16-20/48
———

=Zl8
at -
COMMENTS E E g DESCREPTION
had 3 dad —
o) e -
Cored with 3%" 0.D. 1 4 0'-13.0° BASALT PORPHYRY BRECCIA:
diamond bit, set cas- [ ..'. Pale purple, fragments of porphy-
ing to 5.0 feet. I -] ritic basalt in autobrecciated matrix; phenocrysts
L | '.:'1 are mainly white plagioclase laths.
5 - o Closely to moderately fractured; no
I ] clay fillings in fractures, oxide staining on some;
I «] hard; moderately strong; moderately weathered.
' .
103 T B9
1 .
1 - 13.0'-49.0'  BASALT FLOW BRECCIA:
1 Y Angular fragments in microcrystal-
‘:t 13 line matrix; fragwents are sand to cobble size,
Water Test #1 8.1'- 15+ ."] closely packed to scattered. ]
15.0°'. 1 - Moderately fractured; no clay fill-
Water loss 7-8 GPM 1 <] ings; hard; strong; little weathered.
many fractures. 1 a)
T :'3
204 5473
S
High drill water loss 1 .
while coring. 1 >
Water Test #2 13.1'- |25 _::
25.0'. 1 3
Water loss 2-3 GPM 1 %
numerous fractures. 1 o]
30?} F
Water Test #3 23.1'- [B5¢ T
35.0', 1 b\_ .c
o loss 1 5 37.0'-39.0' Thin shear fracture, slicken-
) sided gouge % to 1 inch thick, oriented about 3
,40_3} ] degrees to core axis.
Water Test #4 32.5'- 1 }
“-‘.' &5-- & [} 5 ] .
No loss T 9.0'-55.6 SHEAR ZONE:
1 v Slickensided gouge and fragmented
1 «°] basalt; most shear planes within zone are 30 degreegq
1 :- to 50 degrees to core axis, slickensides are vari-
3 | |[SP ously oriented.
P
4: R
o A
R
Water Test #5 42.5'- 1 %\
54.4°, sst-F NI 55.67-94.0° :
No loss T .6'-94.0 BASALT FLOW BRECCIA:
r " Angular fragments of basalt in fine-
1 '] grained crystalline matrix; fragments generally
r *] sand to gravel size and range from closely packed
1 .| to scattered in matrix.
60+ > Closely to little fractured; no clay
1 7] fillings in fractures, slickensides on some; moder-
+ .« ately hard; moderately strong; moderately weathered,
Water Test #6 52.3'- I *
64.2°. ¢
No losa 65-1- -
o =
I I=%
M
Water Test #7 62.7'- I .
74.6'. ] ;3
Ko loss 75':»' E‘:
4 _—‘r
Erratic drilling rates] { -.._.'3
slow to fast, 11
1B
801 | =1
- ::: -
Water Test #8 72.5'- _ ',.-:
[ ] *d
84.4", s T .
No loss 1 \
600 gallons of water 3 :.
used in coring 64 to 1 . 1
93 feet. 1 ]
90| =
Water Test #9 82.0'- e
93.9'. 1 *494.0'-134.1" INTERBEDDED BASALT and TUFF BRECCIA:
No loas los-1 K Porphyritic basalt with phenocrysts
1 ] of olivene and pyroxene (?) altered to chlorite in
1 ' dense microcrystalline matrix; tuff breccia con-
1 :] sists of various textured basalt clasts, gravel to
1 { cobble size, angular; in fine-grained tuff matrix.
E '4

Lo" 004-0t6 Gm'
numerous fractures.

Terminated hole at
134,1 feet

HOLE LOCATION  Dam Right Abutment HOLE ELEVATION 1008 MGLE  45° BEARING NOSE ]
[ on Drilling Co,
DRILLRIC  Joy Bol? Big - CORE SIZE  NX |LOGGED BY_RCH |nm DRILLED 11/16-20/8
=Bl
=[Zi=lg@ SCRIPTION
COMMENTS E § = DE
=R L B
1 94.,0'-134.1" INTERBEDDED BASALT and TUFF BRECCIA
1 =] (Cont.)}
“: Clogely to little fractured, very
1 x] thin clay coatings with slickensides on some
Water Test #10 93.1'- 10 ¥] fractures, calcite coatings on some with scattered
105.0°, 5] calcite veinlets; basalt is hard and strong; tuff
Loss 0.3-0.4 GPM. v] matrix is moderately hard and weak; little weather-
Q‘: edo
=< B
| B -
Slow drilling. o
'
Water Test #11 101,6' ]
113.5°, 11
Loss 0.5-0.7 GPM. 11 :_-
$
'y
T
12 n* F
Water Test #12 111.4'- ‘__ t: 123.0'-134.1' Basalt is moderately weathered,
123.3°'. 1 >] intensely to closely fractured with abundant thin
Loss 2.8 GPM, probablyp 5gt w- shear planes, clay fillings in fractures are more
in fracture at 117, 1 4] numerous.
I a]
1 o
paekd =Lt
Water Test #13 120.7'- J ]
132.6'. 1 by

MUY PR

NPT T

BOTTOM OF HOLE = 134.1 PEET

NOTES

drawing.
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NQTES

| Maximum overbreak beyond the grades
shown shall be 11 mches &maximum projection
dbove the grades Shown shall be L inches.

7 The overbreak beyond the limits indicated
above shall be backfilled with Tone &
meterial Yo the qrades shown on the Dwg,
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BORROW AREA 1 * (TOP o = NOTES
HOLE LDCATION HOLE ELEVATION 1240' (TOPO){ngip 90 BEARING HOLE LOCATION _ BORROW AREA 1 HOLE ELEVATION 1222' (TOPO)|ANGLE 90°  BEARING HOLE LOCATION BORROW AREA 1 HOLE ELEVATION 1144' (TOPO) |ANGLE 90° BEARI NG S | :
JOY 12B--F o L et
ORILL RIG 1 red Cannon Co. _ |CORE SIZE Nx LOGGED BY RET _|0ATE DRILLED3/19-21/70 DRILL RIG JOY 12B-—Fred Cannon Co.  JCORE SIZE Nx |LDGGED BY RET |DATE DRILLED 1/22-26/70 DRILL RIG_JOY 12B--Fred Cannon Co. _ |CORE SIZE  Nx LOGGED BY RET Ium DRILLEDL/24~26/70 I :‘r’;:f 1.2 and 3 of drawings number- B apply 1o this
- = T e = ng. .
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COMMENTS E § @ DESCRIPTION COMMENTS o § . DESCRIPTION COMMENTS = E - DESCRIPTLION
[— N - — el =7 (7% Ny VY] [~
[ =] (- ) [—] o -
& - v - . L)
(# 0"i0.0—60i0 EASALT FLOJfBgﬁgCIA, angular to sub- o] +2J0.0-15.1 BASALT; hard, fresh, fine-grained BASALT o °:o: 0.0-50,0 BASALT FLOW BRECCIA; angular to subangular
f T anguta; r?S?ints ° . dALT and olivine BASALT in with about 1% scattered, altered olivine pheno- } [i+i2] fragments of BASALT and ANDESITE in a matrix of
1 a ma rIT od kne-gra ned BASALT. Matrix is crysts up to 1/8-inch diameter. Rock is blue-gray I |ve*y fine-grained BASALT., Matrix material is about
. gﬁnera yb arker, finer-grained, and less altered 1 on cored surface, black on freshly broken surface, ITkes*'] 2/3 of total volume, Included fragments vary in
5] ; an the breccia fragments. Rock is purplish sl Fracture spacing 0.1 foot to 0.6 foot, averages sl e e size from 1l/4-inch to about 1 foot in diameter
brown to gray on fresh surfaces, tan to greenish 1 0.4 foot, Most fractures have extensive oxide 1] lees+] apparent in the core. Bedding or flow structure
rown where weathered, Modgrately to closely by and mud-like coatings; a few have crushed rock 00%°] lacking.
frac:ured; fractures dip 30° or less, and nearly 1 fillings up to 1/10-inch thick, Fractures dip '%ﬁ?
} vertical, Moderately hard and strong, moderately 1 0°-20°, 45°, and nearly vertically in core, T1Pavel (0.0-13,6) Tan, moderately to severely
10f to scverely weathered, 1oL Slickensides present on some fracture coatings. o f |25 weathered, many finclusions altered,
1 1 Massive--no flow structure apparent, I '1:: core has a pock-marked appearance due
¥ (0.0-4.0) Massive BASALT flow unit, 1 :.'; to voids where olivine crystals have
1 purplish gray, moderately hard 1 (10.0) specific gravity = 2,61 ::,I weathered away. Fracture spacing
1;‘ Sni izrgng.fiz:ct::zs;pzsﬁ:gat ;E ] o.'ﬁl 0.; to 0.6 foot, fract;res have mud
. . ' 15L 15101 [’ ] and oxlide coatings. 1/2-inch crush
2,1-2,5 feet, 1 15,1-70,0 BASALT FLOW BRECCIA; angular to sub- 1 0“5 zone at &4 feet, Closely fractured at
] (4.0-37,5)BASALT flow breccia, ] angular fragments of BASALT and olivine BASALT in tele about 13 feet,
1 mottled green and purplish brown, a matrix of fine- to medium—grained BASALT. Matrix vee (13,6-50,0) Blue-gray matrix with
} Moderately hard and strong, 1 material (about 60% of total volume) is purplish bl greenish inclusions, Moderately
204 moderately weathered (locally 20 gray, medium hard, and moderately weathered. po 1| P weathered, moderately hard and strong.
¥ severely weathered), Fracture T Breccia fragments are fine to coarse grained, gray FT° e Fracture spacing 0.1 to 3.0 feet,
) spacing 0.1 to 1.2 feet, averages I and grecnish-gray, basaltic rock, medium hard and I oo average 0.8 foot. Most fractures are
i 0.3 foot. Most fractures have moderately weathered, but locally are altered HhLoe clean; some have patch clay and/or
25} zs;c?{kox;gil?Oatiﬂgsilief:“ :ave } and distinctly weaker then the matrix. ; ao oxlde coatings. Most fractures are
I Ehick. e ings to nc 25¢+ Fractures dip at 00-20° and 45°-60°; a few are P51 .:f either nearly horizontal or nearly
(7.0-7.1)  Crush zone 1 nearly vertical. Fractures pass through matrix ot vertical,
(13.2-13.5) Crush zo;e. 1 and included fragments directly; no preference .Yy (34.8-50,0) Rock appears to be slightly
1 (26,3) Calcite vein 1/8-inch 1 shown towards breaking around inclusions, Fracture ‘e altered, but is moderately hard and
1 . 1 I B AR strong.
3ol thick. spacing 0.1 to 1.9 feet, average spacing about hot ] ]eve "
] 30 0.8 foot, . s (35.8) 2" alteration and crush
1 (37.5-60,0) BASALT flow breccia, ] 1 )
purplish gray and greenish s 1 (15.1~19,1) Most fractures have thin o’ zone, “
Hodzratelg hyrd g : gray. sand, clay, or oxide coatings 1l koS (38.6) 1" crush zone, horizontal.
E v a 1 * 1 -
_ :.. ] moderatel} waath::edf r::iétute 1 (19.1-49,0) Fractures clean or have 1 ::° (40.2) 1" crush zone, horizontal,
3511 [ eed spacing 0.1 to 2.0 feet; average 355: patchy mud or caliche coatings. 3511 "ot (49.0) Thin shear zone, dips 459,
. . H e
B R ) 1 (19.5-19.8) Crush zone, dips 60°,
IS ;::2:3::":;2‘;512'5 f°°t; 4 1 (36,8-37.2) Crush zone. }}0ees] NOTES: 1. Fluid level 1/31/70: 27.5 feet.
8 0% few hav Bt : {d““C°a : ; a 1 (37.5) 1/4" Calcite vein. NP 2, Hole took about 500 gallons of
O S I (46 0_4; ;)lez y :x e co:t ngs. (41.5-41.9) Crush zone. ".. water per day. Most of the water
st ] [** ] "- N . ered zone, brown, 1 T seemed to go into fractures at
3 IS eak. 404 PO+ - 13 feet and 35 feet.
TE" 1 4 155 3, Collar is approximately 1 foot
Tl o] Tl below original ground,
4 “ 4 - R
il L 1 o
il [ A 1 111
45—_:— ...:: A 45-:‘&- o ‘:
Fifoe 1 b 8 B IS
:. ..:.: .-50
:: :o.: T 1 k'e
4 . 09 - -
501 144 50§ ko BOTTOM OF HOLE = 50,0 FEET
e :; 1 HOLE
o] (49.0~70.0) Fractures generally clean; NO
Y (55.2) Thin crush zone, nearly 1 some have thin clay coatings or ‘D-19
% :i horizontal, 1 fillings to 1/10-inch thick, and
557 551 show slickensides.
o, 1 (58.5) Trace of iron sulfice (Pyrite?)
v e (58.7) Flow structure, dips 309,
:.‘ : (63.0) Thin crush zone,
50; e 1 (65.4-65.8) Alteration and crush zone,
1 {BOTTOM OF HOLE = 60.0 FEET 60?-‘ (59.0) Specific gravity =2.35
i 3} NOTES: 1. Collar is about 2 fect below original 1
1 h ground, bt
] : 2, Average rock hardness 3.5-4.5 on 65 Y
1 ] Mho's scale, 1-28-70, 1. *
b 3. Water level 35.9 fect. Il{oesd
] 4. Fluid take during drilling was i :.'
2 very low——250 gallons used 701 0;‘.
; noxﬁ;ro;n:i-reohgli} ] 1 IBOTTOM OF HOLE - 70.0 FEET
. 2 of 4: 17.6-36.1 ?
1 2 °: :f gg-;'?-g NOTES: 1. Hole caved at 2 feet, 1/28/70,
4 o : «3-60, a+ - 2, Collar is approximately 8 feet
; : below original ground,
] i b 3, Average rock hardness 3,5-4.5
: ] ] on Mho's scale,
] 1 ] 4, Rock is of light heft throughout.
» 1 o 5. 500 gallons of drilling water
] ] ] used for entire hole. 1
: e j 6. Boundaries between FLOW BRECCIA
1 ) units are indistinct, but in-
k :- : dividual flows appear to range 05261
; T - from 5 to 25 feet thick.
4
; BOX 1 of 4: 0.0-19.1
] ] 2 of 4: 19.1-37.4
3 1 ] 3 of 4: 37.4=54.4
: T “ 4 of 4: 5&.4‘70-0
1 ] | D\ | reseen roe covsrmecrron  reatts |vaml
1 ] NO. | DATE REVISIONS ov | onc | ne. | ENe.
- - -
3 T | LAS VIRGENES MUNICIPAL WATER DISTRICT
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HOLE HOLE
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HOLE LOCATION BORROW AREA No., 1 HOLE ELEVATION 1313' (TOPO)|mNGLE 90° BEAR|KE HOLE LOCATION PBORROW AREA No, 3 HOLE ELEVATION 1145(TOPO) [ANGLE 90° BEARING HOLE LOCATION BORROY AREA No, 3 HOLE ELEVATION 1125(TOPO) |ANGLE 90° BEARING NOTES
DRILL RIG  Joy 12B-Fred Cannon Co. CORE SIZE Nx _lﬂ[;[;fn BY RET_IEMMIZNO ORILL RIC Joy 12B-~Fred Cannon Co. cnﬂJE__s__l__Z___ﬂ:_( LOGGED BY RET DALg__QRI_L_ﬂ_iL-_@__L_m_ DRILL RIG Joy 12B~=Fred Cannon Co. CORE SI2E NX LOGGED BY RET |OATE DRILLED 1. Notes 1.2 and 3 of drawings number 8 apply to this
> = ] drawing.
= Eé =|= =
COMMENTS =15l o DESCRIPTION COMMENTS E‘ g 2 DESCRIPTLON COMMENTS % % o DESCRIPTION
- -..—;’1- 1 ] (=0 - -..l
o] [:590.0-80,0 BASALT FLOW AND FLOW BRECCIA; o 10-2.0 S0IL; Silty SAND 01 [ii§0,0-27,8 BASALT FLOW ROCK; generally fine-gratned
T 1b5Y fine to coarse-grained with about 5X scattered, 1 ] } with about 2% disseminated phenocrysts of
4 olivine crystals to 1/8-inch diameter. The b §2.0-55.0 BASALT FLOW BRECCIA; Angular to sub- ] altered olivine. Moderately hard and strong,to
$ 1 olivine is altered throughout the hole, and ) ] rounded fragments of BASALT and ANDESITE in a I hard and locally brittle, Fracture spacing g'ﬁ
s+ locally was washed away by the drilling., The T ] matrix of fine-to coarse-grained BASALT. >t to 0.05 ft., avcrages 0.3ft. Fractures dip
. matrix of the flow breccia is as described 1 { Included fragments (1/l6-inch to 1 foot 15°, 60°, and nearly vertical. Fractures have
5 above; about 2/3 of the flow breccia is e ] diameter) make up about 75% of the rock; the clay or oxide coatings, many show slickensides
; angular to sub-rounded fragments of basaltic i { matrix is about 25X of the rock, color greenish to Flow structure vague ;pparently parallels .
3 rock up to 1 foot long in the core. i 1 purplish gray. Moderately to closely fractured, T fractures dipping @ iS’.
1 Fractures throughout dip nearly horizontally, ro-: 4 fractures dip 30° and nearly horizontal, 1oL
1l nearly vertically, and at 25°-30° (parallel to ) ] I 0,0-5,0) Mo 1
1§ bedding or flow Zgructure). Individual flow b ] (2.0-16.0) BASALT FLOW BRECCIA, 1 ( graine;. derately veathered, medlur
1 ; units are about 2 to 15 ft. thick; boundaries 1 ] severely to moderately weathered, 1 (5.0-~27,8) Moderately to slightly
Il are vague. 1 ] weak to moderately hard and strong., 1 weathered: hard and stron
stk : 154 - Fracture spacing 0.05 to 0.8ft. 15+ ’ g
: (0,0-2,0?) BASALT FLOW (?), scverely 1 ] Fractures generally have thin I
weathered, weak to moderately hard, I ] or clay fillings. I
maximum core length recovered 0.3 ft, b ] May include some sedimentary breccia. 3
(2.0(7)-6.4) SANDSTONE, fine to medium— bo 1 ] (16.,0-55.0) BASALT FLOW BRECCIA, 1
203 grained, thin-bedded, weak, bedding T E moderately to slightly weathered, 20
chips 25°, Fracture spacing 0.2 ft., )’ ] moderately hard and strong. Fracture b
fractures coated with oxides. Cemented Interval 1 ] spacing 0.1 to 2,5 ft., averages about '
(6.4-16,0) BASALT FLOW ROCK, highly 20,0-23.0 to stop I ] 1 £t. Fracture surfaces clean or
altered, greenish-gray, weak to water loss at 22,6 ft. 1 ] have thin to patchy clay coatings, ¥
254 moderately hard and strong. Fracture 254 p 254
i spacing 0.1 to 0.4 ft., averages 0.2 f¢t, 1 ] Sl
1 Fra;tures coated with clay or alteration 2 ]27.8-39.5 BASALT FLOW BRECCIA; angular to
1 products, 1 : sub~rounded fragments of BASALT and olivine
303 (16.0-21,0) BASALT FLOW ROCK, moderately 0l R s BASALT in a matrix of fine~to medium~grained
p weathered, moderately hard and strong, y ; 30 .] BASALT, Green where altered, dark gray where
1 ] locally altered and weak. 1/2-inch t ] 1 :°o1 fresh or moderately weathered. Fracture spacing
chalcedony vein @ 16.5-18.5, 1 ] It P03 0.3 to 1,0 ft,, averages about 0.6 ft, Most
] (21.0~-47.0) BASALT FLOW BRECCTA, 1 1 ] o 9.1 fractures have patchy to extensive thin clay
B‘L generally slightly to moderately 35% & I{].,°*] coatings which show slickensides,
P ] weathered, 1 ] 351 vy A
] ] 1 o o]
:.-. :4 1 L} : l:
:: : 4+ 1139.5-45.0 BASALT FLOW ROCK; Similar to interval
sl st 3 koL 0.0-27.8, Severely to moderately weathered,
1 b ] 1 moderately hard and strong. Fracture spacing
] 1 0.05 to 0,5 ft., Fractures dip 25° and 70-90°.
1 p 1 Most fractures have clay fillings up to 1/10~inch
1 Z p 1 thick and show oblique-slip slickensides .
45} v of RN s
1]k 1 1 {BOTTOM OF HOLE = 45,0 FEET
H= 1 ] 1 1 NOTES: 1, Water level 2/11/70: 5 feet
} ! 3 1 ] 2, original pround elevation 1130 (TOPO)
50 01 . 50 1 ]
?. HOLE
1 ] NO.
(21.0-47,0) BASALT FLOW BRECCIA--Cont., 1 1
1 moderately hard and strong. Fracture 1 ] n—-22
PS5 spacing 0.1 to 2.3 {t,, averages 5__ .
' 0.5 ft, Most fractures have patch } ]BOTTOM OF HOLE = 55.0 FEET
clay or oxide coatings, 1 ]
(47.0-65.5) BASALT FLOJ ROCK, slightly 1
1 to moderately weathered, moderately 1 )
b0 4 hard and strong, gray to reddish gray. T P
} Fracture spacing 0.2 to 2.3 ft., $ ] NOTES: 1. Water level 2/10/70: 7 feet.
averages 1 foot. Fractures clean or 1 1 2, Collar and original ground elevations
have patchy clay coatings. Contains a 1 1 are the same,
1 few scattered inclusions. i ]
b5 {65.5-80.0) BASALT FLOW BRECCIA, slightly T -
1 to moderately weathered, moderately 1
hard and strong. Fracture spacing 0.1 to 1 ]
2.3 ft., averages 0.8 ft. Most fractures 1 ]
1 have patchy clay coatings. [
& + |
01 {BOTTOM OF HOLE = 80,0 FEET T E
- -
T "} NOTES: 1. Fluid level 2/2/70: 13,8 feet. T B 05262
4 1 2, Elevations are unsurveyed. ] ]
1 ] 3. Fluid take was low during drilling. 1 .
} f 4, Collar is approximstely 3 feet ] ]
1 R belov oxiginal ground. hd .
] ] A 15060 ror cowsrwcrron \remste | srm
3 ] 1 ] NO. | DATE REVISIONS 8y | orx | ENo.| ENG| mor.
4 4 1 b
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1 ] 1 ]
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YESTLARSE

/‘-——_ ) - Lee 4 2

- PR 2" A 2 Ria R A g R » :
/< o’ A /////// ;// / 7// / TRENCH = TRENCR - TRENCH w3
| A o v Ve »

— 0 — 0 — 0
1 CL-CH CL_CH;
b = — Dark brown, porous, rootlets, - 1 - L 1 DPark brown, moist, scattered
"/\! / / ) I /s shrinkage cracks. 2 2 gravel.
- ML=SC; B (L B
’/’ ,UM|TS OF / /‘1 / - 3 Brown, scattered gravel, porous, . 3 I ML-SC L 3 /
BORROW AREA F B occasional rootlets, ML-SC;
Ay (-3 s 4 ¢ G4-SW; - 4 - 4 Scattered gravel
-2 — 5 ¢ Light brown to gray, in 2-4" thick, L_ S 5
6 ’ nearly horizontal beds. & 6
o R H -1 5 -0, I s
3 L GM-SW w [ '
w8 w8 I wi g \I ! |
- 9 [l - 9 - 9 l
Z ko Zho Z o )M
WESTLAKE = KN = kM = K"
=112 a 12 o [12
pell B el b o 13
-14 "'14 -14
15 —15 —15
~- 16 - 16 - 16
17 —-17 -17
- 18 - 18 - 18
- 19 - 19 - 19
20 |20 L 20

NOTES
SCALE
2! ] 200 FEEY |. The subsurface information shown in the trench logs presented

on this drawing indicate conditions found only at the date
ond location of the trench. Users of thisinformotion are
cautioned that the Engineer ond W.A Wahler and Associ
in no way warrent that such information is representotive
of conditions ot any other location 6 or at any other time.
Strata, lithology ond other conditions may change belween
W

BORROW AREA 'F OUTLINE 1rench’u due to lensing or discontinuity of formation or
due to dipping of strata or other couses. Groundwater levels
AND are subject to change with time  depending on precipatation
onhd subsurface runoff, etc. .

TRENCH LOCATION MAP 2. The subsurface exploration program wos carried out to provide

a basis for the design of the works presented in these
plans. Reasonable continuity between points of known date
was assumed for design purposes. If conditions differing
substantially from those shown are encountered, the

Engineer shall be notified to permit moditied recommenda--
-tions and /or design to be made.

3. Additional trenches, other than those shown on Trench
Location Map , have been excavated in the vicinity. These

TRENCH -4 TRENCH s TRENCH wr-¢ TRENCH ¥ TRENCH v | S martors ot hown, Oy e o f WarEPes shown e
7/

Trench Locotion Map are incluvded in these plons.

_ 0 4. Soil classifications shown on logs ore field classifications
based on Unified Soils Clossification System.

D CL-CH,
CL-CH; 7 Scattered sand. . .
Dark brown / 5. Where soil is gradationol between clay, silt sand, ond for

. / grovel, log representation has been patterned with

symbol for predominont soil type.

NN

G-CL -
CL-ML; e

Scattered sand.

CLoML=SC;

Brown, scattered gravel. 6. See Drawing nsmber I8 for key to soil classification

potterning in the tirench logs.
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. su . I % :_ :_ I 6 7. Trenches were made in November 1968.
=1 7 =1L 7 / w E - E - 7
Sl i / gt 3t g
- 9 - 9 / - 9 - 9 g +4-
Z o f..qu % Z o Z o = o
Rt 11 |1 |11 / 11
ol - % = L1z b 78 =
a 12 e 12 Q=SW o[ ] o TR  in-sc; o [ 05263
w43 wi g3 I Ml W13 o —:3 Becomes very sandy, gl B
- 14 - 14 ’ - 14 / - 14 - 14
7
15 —15 —15 P —15 —15
-4 BEDROCK;
- 16 - 16 - 16 I E A MODELO SHALE, white cream and - 16 - 16
, soft moist,
L 17 17 - 17 gray, soft molst 17 - 17 DV 1esvco roe covermvcrrow realtrelom i 1% |
~ 18 - 18 - 18 18 -18 M0, | DaTE REVISIONS oy | onx | NG, || wor.
-19 - 19 - 19 - 19 - 19
| 20 20 L 20 20 20 LAS VIRGENES MUNICIPAL WATER DISTRICT
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TRENCH w9 TRENCH wr-10 TRENCH wr-n TRENCH vur-12 TRENCH vr-13

-
A
m
Z
O
L

B 5 CH-CL L1 —5;{‘ brown. 1 " Dark brown |1 1 cH 1
B 3 — - 2 - 2 - 2 I
B CL-ML - 3 3 - 3 CL - 3 CL
— 5 B CL; - 4 Gray-browm. ~ / - 4
~ ORGANIC; . S L & 6 - 6
— | Decaved hay - GM-SW; /
A DD T e " Reddton bro. b7 | B e s |7 AN AN
w I Cli=ClL; w w -8 Light brown. w8 L[ 8 ‘ B “T s /
- Dark brown. - u- L
z—‘l(q) ] - = z-q ' z-q zrq z_q /
- — - =10 - 10 CL-SC — 0 - o /
x - 11 = BEDROCK = 1 ' < N Brown < kM I = kM I //
o [12 = =2 =2 ol STIRRO I o [12 %A
pll =8 - z a. : o [ o 7 CL;
o o g 13 Weathered shale, i3 - ol a 13 ) ' g b Scattered gravel.
- 14 e L Dark gr e & e I
1 14 14 srey - 14 - 14
‘15 15 15 15 15
"13 16 - 16 - 16 - 16
—18 17 17 - 17 17
"1 - 18 - 18 - 18 - 18
”23 19 19 - 19 - 19
B - 20 L 20 - 20 - 20
NOTES
. Notes | through €& on Drawing number |+ apply to this
drawing.

2. See Drowing number 14 for borrow orec outline ond
trench location map.

TRENCH vwr-1s TRENCH wr-1 TRENCH wr-17 TRENCH vur-1s TRENCH wr-19

— 0 —0 —0 —0 —0
V/
- 1 L CH-CL L R B /// a
- 2 - 2 - 2 | 2 | 2 7
7/
L. 3 - 3 I CL-S _ 3 - 3 - 3 / CL
- 4 - 4 _ 4 L 4 4 -
— 5 — 5 I . 5 — 5 -5
. - 6 L. b / Z - & L & .
w7 Wl 7 ///‘ ol N vl N =L 7
gl B : Wl s ‘//{/ wlos vl O - w8
— L 9 | - - |
Z o Zho z -4; = —13 = "‘Z | 05264
= 1 < 1 _kn b b
342 o 12 =2 il P 12
o 13 o 13 wL13 w3 w13
|14 |14 |14 -14 - 14 .
—15 15 15 .15 15 gl S D\ (| 155060 rove cons rieveriav |remlte. mi-
- 16 - 16 - 16 - 16 - 16 0. | owre REVISIONS or | arx | e | B | mon.
- 17 17 17 17 I 17
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- 19 - 19 - 19 - 19 - 19
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KEY TO FIELD CLASSIFICATION OF SOIL TYPE

- SYM-
TRENCH WT-20 TRENCH WT-21 TRENCH WT-43 TRENCH WT-44 MAJOR DIVISIONS werrer | S DESCRIPTION
i
-~ 0 : -0 . 0 . 0 GW Sere.t e Well-graded gravel-sand mixtures, little or no fines.
7 FILL; . o2
L1 / e 1 CH 1 Cobbles 1 7 cH;
A CH; Black to dark brown, GRAVEL
- 2 v/, L 2 - 2 Dark brown; - 2 / a-.3] Poorly-graded gravels or gravel-sand-gilt mixtures,
- 3 Z CL 3 / CL 3 / g‘l;; 3 / AND
L 4 3 / ] 2, roum. ] / GRAVELLY {
LS 5 / 5 Q4 5 / Silty gravels, gravel~sand-silt mixtures,
— - COARSE SOILS
- 6 L 6 /A L 6 L 6 ,/A
w7 I: 7 M cM L': . 7 E L7 % g‘ﬁ GRAINED Clayey gravels, gravel-sand-clay mixtures,
rown to tan
w |8 Wl s vl - Wil g SOILS
L9 9 - 9 - 9 sw [+ °q wenr
a0’ ~graded sand, little or no fines.
Z o Z Lo Z Lo Z Lo SAND 0 e, |
=l =1 = = [ I AP SM I si1 ds, sand-silt mi
-~ L — ty sands, s =-gilt mixtures.
:; 1; E 1 :J P:i E - 12 SANDY
B —13 - —13
o [ o e 14 e SOILS d-clay mi
r—'la — - 14 SC Clayey sands, sand-clay mixtures.
- 16 ~ 16 - 16 - 16 SILTS Inorganic silts and very fine sands, silty to clayey fine
17 17 17 17 M sands or clayey silts with slight plasticity.
AND
- 18 - 18 -18 - 18 CLAYS Inorganic clays of low to medium plasticity, gravelly clays,
- 19 - 19 - 19 - 19 FINE LL = 50 cL sandy clays, silty clays, lean clays.
-2 -2 -2 -2 GRAINED
SHL:::: cL-cd Inorganic clays and silty clays of medium to high plasticity
SILTS - Inorganic silts, micaceous or diatomaceous, fine sandy or
AND silty soils, elastic silts.
CLAYS CcH Inorganic clays of high plastiecity, fat clays.
LL » 50
BEDROCK g%gé%g Modelo Pormation shale, siltstone, and minor diatomite.
FILL Artificial f111, gravelly soil and debris.
I DISTURBED SANPLE
TRENCH wr-ss TRENCH vr-2 TRENCH -2 TRENCH ur-28
NOTES
— 0 o] FILL —9 = — 0 — 9 I. Notes | through & on Drawing number i4 apply to this
Tttt . & TLL; FILL; '
i ; % Q;Obbles i 12 seattered gravel i ; . Col;bles i ; '_G;avel drawing.
i ér“ellya contains 8" steel - 3 i gil;slack orous, rootlets - 3 % 2. See Drawing number |4 for borrow orea outline ond
- 3 pipe with backfill. [~ - 3 / CL: P ' ’ 8 trench location maop.
: Brown to tan 5 e : / Brown., 5
e 6 I - 6 - 6 % cM o 6
-l Lo |l -, [ -
w8 / w8 w8 wi g
- 9 - 9 - 9 - 9 5
= 10 = 10 = 10 z —10 GM 0526
< 1 =M M <
o 12 o 12 L2 = F12
w3 w13 w13 w13
- 14 | 14 14 14
15 /4 15 15 15 NV, resveo row covsreverion |reapbie wqﬂ-
L 16 - 16 16 - 16 NO. | DATE REVISIONS 8Y | o | nG. | enG. | mon
. ® . . LAS VIRGENES MUNICIPAL WATER DISTRICT
- 19 - 19 - 19 - 19
- 20 L 20 L 20 20 BOYLE ENGINEERING
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80
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NOTES
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7T 00 ANWA C107-55 Clss D sfeel heb flange.

20710 x B/ wall shed pipe with ¥ mortar iming.
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3810 x %' wall steel pipe with ¥a morfar lining
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At NN R BN excavation lines shall not exceed 4" and inward
FOUNDATION  PREPARATION .. - g;i {g:P& '.I[g SST[i {g:gg projection from excavahion lines shall not exceed

3. The area projecting 'nward shall not exceed
5% of the fotal ares

70NE "3°
VARIES |
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CCLASY "C" CONCRETE
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STA. 13+5% T0 §TA 15-18

FILTER MATERIAL BACKFILL ~ TONE 2
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TONE "B EXCAVATION: Tre overbreak beyond

excavation hines shall not exceed ¢ and inward
projection from excavation hngs small net exceed
EXCAVATION LINE G, The area projeching inward shall not exceed
0% of the total srea

- PAY LINE

ZONE “A"
(B MING

3 Backfill material shall be compacted to not g
than $% density 3y defermmed by ASTMDIBST-GET 4est
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a: 10'0 C -

5 Jecond sfage concrete, as shown n mg\_\_
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TYPICAL SECTION TYPICAL SECTION TYPICAL SECTION platement of first stage comcrete

CONDUIT TRENCH EXCAVATION CONDUIT _BACKFILL FOR _ZONE | CONDUIT BACKFILL FOR ZONES 2, 3 & 4 GENERAL  NOTES
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REINFORGCING . ROCK  SURFACE REMAINING | |
o © o LENGTR - TR f - - AFTER EMBANKMENT 3. Toundation concrete snall be placed only on firm, undisturbed
FROM 0 B T ™ ASSUMED ROCK LINE - | // FOUNDATION PREBARATION rack , 8pprovad by Distriet's Przpmsenfgﬁvcf

/ 13 COMPLETED 4. Before placing concrete , verify requirements of sleeves |
openings, utilities, embedded “parts et

5. All construction joint surfaces shall be sand blasted
8% to leave 8 clean rougnened surface of sound congrete.
Immadiately prior to placing the next concrete [ift, o' of
1:2 mortar shall be placed on the cleaned surface of the
previous lift,

6. Chamfaer sll exposed cornets %" unless otherwise Shown.

7. Runforcement shall tonform to the latest ASTM
designation A-G\S, Grade 40.

8. Minimum bar lap at eplices and minimum projection of
dowele, Shall be 24 dismeters of smaller bar, unless
otherwist Shown,

9. Class ‘A'gnd Class 'C' conerete for intoke-outiet conduit
shall have S3n Gebrial Valiey aggregates. For all other
Structures, concrate shall have aggregates treated by " heavy
media” process and used from State approved stockpiles.
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be ’fh%rfouthq#clcanted lhg hadnc:lt s‘wuping)rand‘ high prcssur;:
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-~ REINFOROING “A the surface of the foundation shell he free ofgsfanding ’
water gnd loose material.
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4 sacks of cement per tubit uard of concrete.
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