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{i)
LEGEND AND ABBREVIATIONS
ON DRILL HOLE AND TEST PIT LOGS

SYMBOL DESCRIPTION UNIT
88 Split Spoon Sample (SPT), driven
HW Heavy Walled Shelby Tube Sampie, driven
C Orill Cuttings from alr or water return
Standard Penetration Reslstance (N Vaiue)
@ ~ 140 1b. Hammer, 30 In. drop blows/30 cm
Penetration Resistance for 5¢ in. dia. Becker Driit
_EEIZJ casing driven open ended with 8000 ft-1b deisel hammer | blows/30 cm
o Natural Water Content percent
Moo - Plastic and Liquid Limits psrcent

3/4 in. dla, PVC standpipe

Sand-cement grout
Pea grave!

Bentonite clay seal

—#16 Sillca Sand

bdrk
bldris)
cbl{s)
fgmt(s)
tyrd
org
pkt

Rt
tpsli
sm(s)

wXx

14 in. dia. slotted PVC pipe

Water level In standpipe at date shown
Location of falling head permeability test

Location of pressure (backer permeability test)

Sand & Grave!

st

Clay

Titl

Bedrock

Bedrock
Boulder(s)
Cobble(s)
Fragment(s)
Layered
Organic
Pocket
Root
Topsoi |
Seam(s)

Weathered bedrock
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Ref: Corps of Engineers, U.8. Army, Technical Memorandum No. 3 - 357

DEFINITIONS OF TERMS IDENTIFYING THE COMPOSITION OF SOILS

DEFINITIONS OF TERMS |DENTIFYING THE GRADATION COMPONENTS

Component Identitication Tarms (dentifying Defining Range of Gradation Designation for ldenti{flcation Peflning Proportions
Proportions Parcentages by
Weight
Wrltten Symboi [Written Symbo| As Written Symbol
GRAVEL G coarse to fine cf All frac‘flonsm
greater than
Principal |0 S 50 or more -or of the component,
Component [SILT L1 coarse medium to fine cmf but The medium com=
CLAY c ponent predominates
coarse to medlum cm less than 0% fine
Grave | G and a. 35 to 50
Sand 3 some s. 20 to 35 madium to fine mf less than (0%
Minor coarss
Component gy - g little I 10 o 20
Clay trace +. | to 10 medium m less than 10%
coarse and flne
tine £ iess than 10%
coarse and medium

modifiad from Burmister, D.M. {1964) “Suggested Methods of Test for Identification of Soils”, ASTM Procedures for Testing Soils, 4th Ed.




- N 5626 198
P17-33 E 604 900
MOISTURE CONTENT - %5 :

SOIL e oy 0 40 60 N
DESCRIPTION o §F: PENETRATION-BLOWS/30cm | &

100 150

- N 5626 362
P77-31 E 605 10l
MOISTURE CONTENT- % )
SOIL EE g& 20 40 60 S
DESCRIPTION |4 |3 F |PeneTRaToN Blows/s0em| 2
SURFACE ELEVATION
13527 0
a SANDY CLAY({TILL)
—cr%fs
-8,
s I
JA -ic
—hard ‘—l
(SC,CL-CH) E.
(
bidrs l__‘

.4 CONGLOMERATE
No core recovery

13411

SURFACE ELEVATION

-

FILL

-cmf S
-s5

7| SANDY CLAY (TILL)

HW

~hard  (SM,CL-CH)

-{1:| SLTY SAND {Wx)

S0

-LfG M s.10

7] CONGLOMERATE

2014 No core recovery

,,,,,

sﬂ
14

431
aio] K

P77-32 N 5626 275
E 604 974
MOISTURE CONTENT -5, .
SoIL E% w METL o
DESCRIPTION W | = [PENETRATION- BLOWS/300m| &
"[SURFACE ELEVATION
13366 o
“1-F:| SANDY SiLT (TILL) i
"].fOS.C :':
<l -LiG
. (sMCL)| 2
2.40
CLAYEY SILT (TILL)
W —cmfS
wl.% 4
-
-1C
bidr ot 488
=hard
s 6
4 (SC,CL-CH)
8
10
) 11.00
-. Q] GRAVELLY SAND
(wx?| 12
0- (SP)
i g 2.8l
%] CONGLOMERATE
o5l No core recovery a
S ' 4.33
END OF ORILL HOLE
16

END OF DRILL HOLE

6.55
END OF DRILL HOLE

- N 5626 057
P17-34 E 604 737
T MOISTURE CONTENT-% |
SOIL E E E ¥ g
DESCRIPTION [ |5 " [Penermamon-siows/z0mm | &
SURFACE ELEVATION
13626 0
o |GRAVELLY SAND I
1K
S (GW,SW .
oM |z |
=" SAND .70 dorrly]
- -cré\fs iii i
:: :&dense ;fl’ )
. (Wx)?
\ (SM)
d <A "
;| CIMESTONE = KL
' No core recovery 0® %

KLONN LEONOFF CONSULTANTS LTD.

WATER SUPPLY AND ASH RETENTION DAMS

B.C. KYORD AND POWER ASTHORITY
HAT GREEK PROJECT

P77T-31

PERCUSSION DRILL HOLES
to P77-34

PROJECT NO.

VA 232|

[DATE __JAN, 1978
PLATE CI




P77-35 N 5627 349 P77-36 | N 5627 30! P77-37
- N 5627 246 - N 5624 833
E 604 516 E 604 486 . | P77-38
SOIL MOSTURE CONTENT- 22 SOIL T i [ MOISTURE CONTENT-%0 | ! Mousrunm’rE'EN_Ts-g4 — - 6?4 i
5 | b e B | soL — [egldy PR R o soL— [Ef[dp P aeii o
SESCRIPTION 8y TRATION BLOWS/30cm| o DESCRIPTION By PENETRATION BLOWS /30cm | DESCRIPTION % §¢ PENETRATION-BLOWS/30cm | & DESCRIPTION 8Y |3 F PeneTraTON BLOWS/300m| & |
URF) ! : I 150
1369.ASCE ELEVATION ] IsgggAjocs ELEVATION ] .33‘,’25‘?“5 ST EVATION S 52 SA fE AT
o & * o ¢l
| . B — 0
SI-\_Nng CLAY (TILL) o 25 R i 7 A SANDY CLAY i T SANDY ST o
: e - |1 3. ! B KN S
-s‘fG I:' * etets -t.c ”l' ' l.o. tG |:n :' ARFN _tc
- v. stiff L 1.52] h : wfd LS o 311 1.22 T le
2 [Hw 27T SANDY CLAY 2 [Fw]E ¢ ' % 4] yeatnered mudstone| , |53 & = | AP sanov cuav Ty |, S8
N 3 -mis ' o = ; » -scmfS
s | 35 M LLL | (W) (SM,CL -CH) L‘———' ;-il 18 AW
4 @) A -weathered mudstone| 58 |&e ) HW - S ~1-5.6
SMCL) Ll : -hard 4 P Yaadh 4 _ 4 L LZE2 ~brown 4 55
! X (08 4 74 _
Y B A | o7 4.57 » 550 / 3 v.stiff to hard u
ml i RW| © L'—_{ i ] SILTSTONE 2% Xz a— E]
1 e il ':’f‘\‘,\’: e 109 O R 5 o
. 595 8 }3-100) ﬂoo oy (SM CL_CH) 6 4% | %0 . :\I‘\r’,‘/ L]
CONGLOMERATE c ™ 27 " owo[ o . i ' 6 6
55 . 7 21k 7167 -
No core recovery , éé S ¥ /// FEE | o (sc.cL $S |-o x--{;-x
% o1 R
’\:’ '; :0 HW 490 L 0‘, 2‘-[-_1\:’{': ‘
5 : Ll 2 : e Yot 8 4 . 8 °
£ C [ 5 l:—.\_.r:’:\’ ,}:\l\/\{:, . i 1 | Vi
i snos 77| W] 370 See log i | SOLH% ' 914 ) 1. S$S @0
N R | .('f“—,"\:‘ et 1 0 A , 4. /
IO 0 0”; :"-:’l::‘-‘ o°°° oo END OF DRILL— HG.E o R
o b, 2530 i0 %oy . 10 .
-] '_i/‘:\:"‘ 0w o y A 10 W-—@.
TNy ' »
T ‘ LA SANDY CLAY (TILL) ®
12 R ‘ 12 12 , -sfG -5 ®
END OF DRILLHOLE | E Akl -1
, | 3 ~1,.cbis [HW| o
V14 -—brown
MA.] -—hard
14_1 14 | 4 Ak (SC.CL-CHY 14 | S35 @),
F i
| AHW] o
16 |
16 6 6

KLOMN LEONOFF CONSULTANTS LYD. |WATER SUPPLY AND ASH RETENTION DAMS

PERCUSSION .
8.0. AYORO AND POER AVTHORITY CUSSION DRILL HOLES

IAT CREEK PROJECT P2Ep Mo P




P77-38 conr.
MOISTURE CONTENT- % -
SOIL EE gﬂ‘f 20 40 60 8
DESCRIPTION | |3 F |PeNeTRATION BLOWS/30em |
16 -
7] SANDY CLAY (TILL) 33 q
(CL~CH) LU
I8
______________ sS cm
SILTY GRAVEL PKT ¢ 6 XK
{Wx)? a7
_ 200 20 [ 85 [¢
END OF DRILL HOLE
22
24
26
28
30
32

P71-39 N 5624 724
E 604 44|
T MOISTURE CONTENT - .
SOIL EE gg 20 40 60 ﬁ
PENETRATION- BLOWS/30cm| &
DESCRIPTION & s anATION. BLows. @
SURFACE ELEVATION
1223l 0
“F.] SANDY SILT (TILL) T
-8.¢fG !:p
...fc '
~brown s5_[ogs) Bj
~v. stiff to hard 2 | rJ i
sS Al
(SM,ML) il
'| i
I /¥,
4 [AW le 4/
N —3.C from 4.57 33 @#"* -
6 —
HW ] o
SS [ .8
N
8 | ‘
-1 854
] SICTY CLAY (TILL) AW OL
A
-1, t
ZLet$ okt 1o | 55 1@ °:.'_'I
-5C E
-brown (SMm,CL)
-hard HW] o ?
A 1219}t : [_L
. - . J
A ¥ GRAVELLY CLAY 55 @ | ¥
-s.cmfS @)
-5
e 14 AW X
-v.stiff to h(ard ol
GC,CLC |
' 55 [®)e
CONT.| 16 {

P77-39 conr.
MOISTURE CONTENT - % .
SoIL EB® 20 4o e |8
DESCRIPTION | ¥g|Z - [Pevermanovaions/zomm | &
i6
& cRAvELLY cLaY (TIL) 4
AW o -lh
18 EL
S8 i
20 | Oi
22 [AW] o E_'-—}
24 i‘_l
SS |@9o ?
26
755
HwW o)
28
ss |@9e
30
CONT.| 32 | HW] ©

P77-39 conr.
T MOISTURE CONTENT- % :
SOIL EE EE 20 40 60 ﬁ
w n
VDESCRIPTION s¥|gr PENE;'ROAHOI;JOOBLOA?gSOW a
] 32
GRAVELLY CLAY (TILL)
32.92
-+ ISaND
cod -mfs 3¢ | €| 10 »;
NN -t3
o (SW) i\_
e 3566 i
- CLAY(TILL) 36
—~hard (CL-CH) 29
:gﬂ 36.88 S
'.:':f:: SAND ]
e . \-\
40
PIRAVELLY CLAYML)}  fyw o
~-sfG _l
-scmfsS
::?; 42 AL
: L
~ brown 220
- 'hdrd )zmsg
(CL-CH) @,25 - »300 v
Y300
44 | S5 © >3ee
bidrs ,
» 300
46 3
S8 © Bﬁm
CONT.

48

KLONN LEONOFF CONSULTANTS LID.

WATER SUPPLY AND ASH RETENTION DAMS

B.C. AYORO AND POWER ASTHORITY
HAT CREEK PROJECT

PERCUSSION DRILL HOLES

P77-38 to P77-~39

PROJECT NG, DATE _ JAN, 1978
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- - N 5624 724 - - N 5624 513
® P77-39 conr. P77-40 & 40A N e oo P77-40 & 40A conr. P771-41 N Oooa oaa
MOISTURE CONTENT- 9, . MOISTURE CONTENT - %4 ) i MOIS TURE CONTENT - % ) MOISTURE CONTENT-% | _.
SOIL EE gﬁf 20 40 60 ﬁ SOIL EE E 20 40 60 | S SOIL. £ QE 50 40 60 | 8 SOlL EE gg 20 40 €0 ﬁ
DESCRIPTION W %?_‘ psneggmo:uo-gl.ow%m = DESCRIPTION Wiy PENE;'IORATIO:UOBBLD\':SS(/)M a 5 DESCRIPTION W g;- pENE;gATIOh'JO-gl:ows;.ISSOm x DESCRIPTION }gg 3~ psus;gmon;ao-oewa%om a
SURFACE ELEVATION ' SURFACE ELEVATION
ag 11848 0 6 _ 12295 o
-¥-| GRAVELLY CLAY(TILL) :] SANDY CLAY (TILL) il A PF] SILTY CLAY (TILL) ¢ Fo—1=-X g : | GRAVELLY CLAY(TILL) i
: 48,79, .. | -Lef6 it A -lemfs G -cfG fi
‘Bl SAND & GRAEL(TILL) _ -5 i 94°] -t.cte 2001 ] -~ s.cmfS e
Bl -te A -c it AL -brown 3000t “S¢ | !
. -s.bidrs 50 aed - grey/ brown 2 | HW i p - v stiff (cH-cL) 18 280771 -1.C 2 5
: Eg.ﬂ -v. stiff ;5-7': =1 o i 7 p Ga I.':_: 5
. ! . 977 2000 o, : 30 5
: HW | fg; ,ﬁ‘ A 19.36 850 o4 31kl sanoy s S 5| |
: 52 by la [AW]] e Jocl >/2{ GREENSTONE 20 | © ° o Tl -tfe a ©.ii
1 (6 g,:‘ (SM,CL~CH o] olo] ¢\ No core recovery ] .0 J1It| -dense g ;::
=1t ' B o 0| of 11 Bl
qf: : Eg; HW |} o AL A ' 2 : 14 (M) HW1 o |_I i ll;l
Y N K A KBS Ry B o y
1k 34 e ﬂﬂﬂ & 8 % 22 g Hi 594 ¢ o iR
dF I dyd SS el = 7) R x| GREENSTONE ¢
19k ';l ! dﬂ 4 AR N % -2l See log o °
1. KL p g Y :{ FTh Ny o [ g
1D ?3 ﬁﬂ}* [y ik 2] sho
it - < s 1T, 2 :
1k s | ¢ 24" e
&t e g" e 2561 G
L 58 ok 'pda o] END OF DRILLHOLE | 26 D 10 . oo
1 ° . WYL 0. 8
o PE-wx fgmts ot X ﬁ" TReN 1067 o
-+l 5853 59.4 ss | 2 A rﬁg END OF DRILLHOLE
END OF DRILL HOLE @ 1Y
60 5 g . 12 28 t2
4
d 3
62 | ﬂgv 14 30 14
19 ’d
i
. l‘,dg 1585| 16 32 \6
KLOHN LEONOFF CONSULTANTS LTD. |WATER SUPPLY AND ASH RETENTION DAMS
PERCUSSION DRILL HOLES
B.C. KYORO AND POWER AOTHORITY 7735 10 P77-a]
| HAT CREEK PROJECT it | s
‘;, VA 232I PLATE C4




P77-42

N 5624 576
E 604 073
MOISTURE _CONTENT- % }
SOIL EEge % w e |8
DESCRIPTION  |¥ |3 F|FeveTrmmon-sioms/soem| 3
SURFACE ELEVATION
12396 0
GRAVELLY CLAY(TILL)
-8 .
-l.cmfsS
(GM,CL.
4 305
J.LI.] SILTY SAND 6:)
{(WxXsM] (]
113 5.18 |
2] GREENSTONE
¥ No core recovery
8
_ 978 ¥
END OF DRILL HOLE

N 5624 34|

- N 5624 482
PT7-43 E 603 052
SO'L E MOl:‘;UREggNTEN;‘c;%_ 8
DESCRIPTION & PENETRATION-BLOWS) 30cm | - &£

SURFACE ELEVATION
1201.5

o

P11-44 E 603 06l
SOIL E E g MOI:,;una ESNTENJ(;%__ g
DESCRIPTION | |5 [PeneTRATON -BLows/30em| &

50 o0 150

P11'42A N 5624 595
E 604 0I9
] MOISTURE CONTENT-% | .
SOIL ;—_E 20 40 60 S
PENETRATION- BLOWS/30cm| &
DESCRIPTION &Y TRATION-BLOWS/S0cm| £
SURFACE ELEVATION
12494 0
1 4] SILTY saND
(Wx)(SM)
‘1 F )
43 213} 2
'>47:| GREENSTONE
'\3:\7'\}‘ No core recovery
v
4
e 5.18|
ILL
6
8
10
2
14
16

3. [: | SANDY ST (TILL)

-8.cfG
-1C 1

- hard

O
(GM,CL) e r-H——‘_L
d X 3.66 o 204
L TY]SILTY SAND ¥

‘14 (Wa}SM) R S
: 503 o 235
BASALT 29(18om

] Seelog

)
END OF DRILLHOLE

SURFACE ELEVATION
He1.6

o

SANDY CLAY (TiLL)
~-cmfS
-85
-1fG
~-s.C
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- v. stiff to hord
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P77-44 comn.
SOIL EE 4w MOISTURE CONTENT % | _
a % 40 60 m
DESCRIPTION |8 4|3 [PeNETRATON aLowS/Soem| 7
LB SANDY CLAY (TILL) .
L g |
g’?} 1.cbis & bidrs 18
gt -
48 -
’%ﬂg 20 r
i A
A
E"ﬁg 22 I'sg
3. 2
43 =
Pﬂd [ 24 i
#
a1
48 ,
6
;
ss
e
q' L 28
5’ : Dry 2hsr77
r‘. J GREENSTONE ':"scs c e
:"(}}\7\\ No core recovery 20
. .

P77-44 conr.
p MOISTURE CONTENT-%4 )
SOIL EE 20 40 60 ﬁ
PENETRATION- BLOWS/30cm| &
DESCRIPTION a8y JRATION BLOWS/ a
e | 32
/> ~] GREENSTONE
:.IJ.—‘T:‘;
] ‘.‘\'\
=]
Ay 34
e
o]
-l
'::\7-—:-
i 36
Qs
2o
O 3z,
END OF DRILL HOLE a8
40
42
44
46
48

P11..4 N 5624 046 P11-46 N 5625 |37
5. E 603 119 E 605475
MOISTURE CONTENT -9 N MOISTURE CONTENT- 2 .
SOIL E{ﬂ gg 20 40 60 : S SOIL £ g gg 20 40 €0 ] S
PENE TRATION 30 Ll Ly i~ | PENETRATION -BLOWS/ 30 o
DESCRIPTION  |2|3F TRATION-BLOWS/30em | & DESCRIPTION |62 8" |8 oo | &
SURFACE ELEVATION SURFACE ELEVATION
1168.6 o 1238.! o
“eT SAND ! JEl sanDY siLT ME
il T -le {sm) ] i T <t re) %t I
DO A 1.22 1 | J11|  -dense b
70| GRAVELLY %0 | J1E - 1o !
- GREENSTONE T, il 2
F33] T See log 2l 11 2.44
ke, i ‘||| 7Ll SANDY CLAY (TILL)
74> _ 7 1. -85S
o 4 // P, 4 RLc) HW F
;\\fl\f\\\ : oov T y -t'C 4
sl R -brown
S 290077 (WL ~v. stiff to hard $S @ X
fos ‘ B I
\ - s
Y] IR R 6 s
45 Kl W
) 8| (SM,CL-CH)
8 _[55 [
s 838
END OF DRILL HOLE
SS ° E
10 _L.L
]
S oF (- P
|12 26&
HW| o
0
2o
14_I"ss e &
@ 2
; z2|8
48 1520
4. PIGR LY CLAY (TILL sS -] %;5
K 16 24
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P17-48 comT. PT11-47 N5624885  P7]-47 coMT. P77-47 conr.

E 605 559
MOISTURE CONTENT- % . MOIS TURE CONTENT =% , MOISTURE CONTENT - : MOISTURE CONTENT-% |
SOIL EE gﬂ‘.' 20 40 60 S SOiL E% gg 0 40 60 | N SOIL EB §§ 70 40 60 | S SOiL EE gg 20 40 60 S
Wl W PENETRATION-BLOWS/30cm| = PENETRATION-BLOWS/30cm| & E PENETRATION 30 W - | PENETRATION -BLOWS/ 30cm
DESCRIPTION o% gt o ATION BLOWS, a DESCRIPTION BYigr TRATION- BLOWS /2 & DESCRIPTION = § TRATION BLOWS/S00m | & DESCRIPTION o¥ ARATION LR a
SURFACE ELEVATION
6 N 1214.3 o 6 32
4| GRAVELLY CLAY (TILL) 2701 {'{1:| siLTY SAND A SANDY CLAY (TILL) ° /] | SANDY CLAY (TILL) P ——
-s.cmf S 242 11| -org c ‘.\ o e ' - c
~hard N o .22 1K bidrs
230 : M £ I [ HW| o c
240 | | SANDY CLAY (TILL) SS
(6¢,CL-CHY-8 20 i g? e 2 @ 18 34 FRWl—te-
[ 58 Jgaper—= 3077280 |1 | 9'5 -lC AW] o .
9 £ 35.38 c 0
. i 1 49 . o]
20 ﬁg SweLo) 4 SS ® x 20 [ S8 |@9e 41X CLAY,:ILT&SAND 36 [F °
; " -lyr
20.7) gy O ¥ - brown B ©
"o | SAND X -v. stiff '
i o -tfé (WI);S:I; SS o> gg . S o7 | ™ A: (SM)
o R T 1t Loy s : s§ | S . -
L1} No core recovery - EE | (5W,50) P SS
o] : 7.32 g
Fornt 2a | |° gia i SANDY CLAY (TILL) | o [T :_11 7 A1 o4 40
" 24.69| " Sﬂﬁ ::g'mfs S }]—__* S5 [&)e . 40.84 )
END OF DRILL HOLE ’gd ::g | = 47 Y SASNDSITONE
N : ¢ S See
28 ”; e e 0 w] o | o S 26 —— ° l (R 42
- By 240 70 ¢ °
E g :1 (SM,CL-CH) L ° i For7? !l 2 B
BW] e Vi
y s e [:: O
28 | 5’1‘ 12 u| , : 28 Y 44
ﬁgs o | Ak b1 | 44.50
s I @ oy . 240
: Edé R s | 30 P& i 46
T = - 2
r”é HW| © ‘t AP p
5 ’ q : 4 450
K ‘ qr 4 495
32 ﬁd-‘ 16 - ; : 32 48
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P17-48 N 5624 688 P71-617 N 5629 864 P77-67 cont. P77-68 | N 5624 884

E 605675 E 608 429 E 608 673
TENT- 9 . -5 . OISTURE CONTENT - % . e OISTURE CONTENT- % .
SOIL EE oW Mo,zs';meng S “ Q SOIL ai:'—:_% W MOI:';URE 2'3“";0 e Q1 SOIiL r o ) 20 40 60 S SOIL E@ & i 20 40 60 S
YL
DESCRIPTION sy g?: Psnegonnmrogwalssgaocm o DESCRIPTION gY F pENE;gAm.No};Bngém & DESCRIPTION bl %E PENE;'SATIOP:O—gLOWS';gOm & DESCRIPTION gg - PENE;gAﬂo?lc;oBlm?éomm a
SURFACE ELEVATION SURFACE ELEVATION dorlw | SURFACE ELEVATION
12344 0 12786 0 (+5m) 6 12786 0
O~~] SAND & GRAVEL e FiLL THEE A4 J{ GRAVELLY CLAY(TILL) it KA EX FILL 060 i
S -3, gbi o c THEs - S AV e FA]sANDY cuav i) il
L | . I . :: i )0 — ¥
] e ; K| SANDY CLAY (FILL) ! 11 ss |8 e 7% N e :
i Hw [~] - A, I Yo d 2 Hw [}
... 2132 m! s.omfS 2 o . g 8 -y X A -tbidrs
JIE]siTY sanD 7 44 -8 H o AT e A -ic
€ -tf6 3 3l -\G ] | [8.90 T .- ~brown
586 1. -sC | : 3] SANDY SILT ¢ | ot / -hard SS
3) AY -brown @ ' .S .:. -t.fG | (] 3 ﬂ 4
(Wx)sMm)_4 33 A4 -v.stiff to hard 4 Iss — é Ht (WxXsm)|-20 gﬂ 3
2040 | “¥Ts ; 111 2073 C a ! {SM,CL.-CH)
1800 l . . . ' @E
—lo 2568, 1 1 McL-ch|  EW] o : END OF DRILL HOLE 55 HW ]LL‘
1l -} bl c )
{11 6.10] 6 ol PN “ drs 6 I , 22 dﬂ 6
2 | {SANDSTONE A 4 Ak - [ 88 [3ext-
] Seelog 2a0l 1/ 4’ A¥
S o el | | ST : . 48 :
8 [selaq vl 8 1 24 " s T 1
S e 4 ] o L Eﬂ
ki 5
i) cle ? fﬁ . 55 1&9e
r_’ | o [0 26 E % 10 -
f =88 o ¥ IA-bidr ;S 6 ; i 85 far)e L
AR 2 I2 < | 28 ’ﬂ;J 12| %
ok AW] © E—] ! A ‘ ’ sS L G
S | 1 ; ?gﬂ ) J_L_l
~““"|END OF DRILL HOLE O F : ' I
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it qf e ;
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P77-68 conr.

MOISTURE CONTENT- % | . 0 MOISTURE CONTENT-% ] i MOISTURE CONTENT- %% : pn [ MOISTURE CONTENT-% | .
SolL EE‘ §§ 20 40 60 S SOIL EE gg 20 40 60 S : SOIL EE Qg 20 40 €0 S SOIL EE gg 20 40 €0 S
W iy PENETRATION-BLOWS/30cm| & PENETRATION-BLOWS/30cm| & ; PENETRATION-BLOWS/30 L ~ | PENETRATION - BLOWS/ 30cm
DESCRIPTION |4 §|3 F [PeverRanon siowssoum| DESCRIPTION  |%% Y - DESCRIPTION | Bly|3 F [Povyramonaious/soen | & DESCRIPTION ~ |&|3 " [Peverramon-siows/soen| &
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION
|6 -
SANDY CLAY (TILL) ooal | .
22| |.i
258 11| 1
240| 11|11
18 il
o y o |e?®
Y o )l op L]
¥ oy |58 s I
N BRSE;(;C.I:O Zoem A
~£:|\.;':\\ 7 _
:::’-“l}t“: 20 gty .
e 0| o
;I':t’:| ’0 o o
BOARS I KA
1it, 4 ¢ au
RSN o] o
AN 22 olo
o 22
-;7';":?
LY
JE | 24
A
"...\-\'\'fla
T 26
SR
1)
A
oA 2743 |
END OF DRILL HOLE 28
|
i
30 |
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N 5626 876 N 5626 635 N 5626 622 P 104 N 5626 574 TP 105 N 5626 390
TP 101 E 602 688 TP 102 E 602 858 TP 103 E 602 594 P10 E 602 450 E 60257
w
SOIL zf SOIL E SOIL gg SOIL % - solL EE gg
° -9, - -9 ISTURE CONTENT- %,
DESCRIPTION 8% MOISTURE CONTENT - % DESCRIPTION W MOISTURE CONTENT-% DESCRIPTION i | MOSTURE CONTENT-9% DESCRIPTION W |FF | MoSTURE coNTENT-% DESCRIPTION g MOISTURE CONTENT- %%
SURFACE ELEVATION SURFACE ELEVATION - SURFACE ELEVATION. SURFACE ELEVATION SURFACE ELEVATION
1369.2 o 13484 13335 1226.2 1316.1 o
TOPSOIL 024 TOPSOIL 03l . [ TOPSOL 021
Bl oraveL Ly cav L) “FISILTY CLAY (TiLL) “JGRAVELLY CLAY (TILL) A ]Sy LAyt JGRAVELLY CLAY(TILL)
-5.¢fS A -lLefS @ ~-s.¢fS ~l.mf S (cL) -s.¢f G
4 -.5 ] -G B bidr -l bld{fs -§t_-;';ns 527 -?. fS | B _| o
-hard -v. st y -sti . -f. 2
; - grey brown 2 SANDY A (ML) ~brown A-FIGRAVELLY CLAY (TILL) ~pard
-l ¢f G B bidrs -s.G rown
: _— g it . |
P ' O X{-==-- X ) n © (GC,CL) . =grey brown (GCLL-CH) -
E ’ (GC,LL) 4
. P | 442 4
. . : 469 ND OF TEST PIT A L !
— END_GFTESTPTT&E ° END OF TEST BT ° END OF TEST PIT END OF TEST END OF TEST PIT
.- 6
i
|
N 5626 365 N 5626 557 N 5626216 TP 1IN N5624926  TP112 N 5624 925
TP 106 E 602222 TP 107 E 602043 TP 108 E 602039 E 604 965 : E 605 02i
] 2]
SOIL EE SOIL E - SOIL : E SOIL (fou. EE gg
W - = -9 - -9 MOISTURE CONTENT-%
DESCRIPTION  |&% T DESCRIPTION A e P i DESCRIPTION : |&¥ e DESCRIPTION M 5 e DES A;lPT!ON £ 20 40 €0
SURFACE ELEVATION SURFACE ELEVATION | SURFACE ELEVATION SURFACE ELEVATION
Isggggce ELEVATION 13228 12893 12347 LEV 12347 o
I 03 IQP _—JTOPSOIL SAND(TO'B;
g - b CLAY (TILL "[GRAVELLY ILL
SA'_\IPY %LAY (TILD) Psanpy cLay (TILL) SANDY (TILL) | [eRAVELL - Jsavor crave
-s. © -hard © xp---— * -s.¢fS -t5 wol -s.cfS
~hard 1] -orown S ) —dense gl Taebs 2 B
"B brown orey TEISITY SAND (W) ~brown : (SW)
. -cm$S — , 274
; i, - dense 1 GRAVELLY CLAY (TILL)
7% (SC,CLL-CH) 'kl -velow brown o (SC,CL) —{.)cf S |
} —brown
ab END OF TEST PIT O o 4.(2 END OF TEST PIT 4
a 460 ° END OF TEST PIT RRPYT|
END OF TEST PIT : NS OF TESTRIT—
6
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N 5624 980 N 5625 023 N 5624 838 N 5624 856 N 5624 787
TP "3 E 605 025 TP “4 E 605 062 TP “5 E 604 835 E 604 937 TP “1 E 605 144
oL SOIL SOIL 4 SOIL I |ay
S EE g MOISTURE CONTENT - % MOISTURE CONTENT-9; E MOISTURE CONTENT-9; E g MOISTURE CONTENT-% E t MOISTURE CONTENT- %
DESCRIPTION a¥|g+ o e CONTENT, 7o DESCRIPTION o a0 ° DESCRIPTION o a0 o DESCRIPTION = DESCRIPTION ¥ 20 40 &0
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION | SURFACE ELEVATION SURFACE ELEVATION
12433 1245, 12140 1224 o 12168 o
i TOPSOIL e OPSOIL Q.24 (JOPSOIL 024 TOPSOIL, 024 B
<o -#SANDY GRAVEL Y. . SANDYI %Ré\g s Pg SANDY CLAY (TILL) g GRAIVELLY CLAY(TILL) . DIGRAVELLY CLAY (TILL) o
PR I ] sy E -1 G -1, A -s
9.'.' —?.Tblss -t il¥|sd S g’ ';- stiff © ot Sf ff _ftﬁ‘f
A - . - -v.sti -
ol 0% (GW) ~ ”d M (scew ~brown 2 ~brown 2
o 4 9 TR (Tu.l.)z'44 14 2.62
- FfsLT A PIGRAVELLY CLAY (TILL) (6C,CL-CH) (GC,CL~CH)
. _:fGS © (Gw)r o “' ’ -1,
-1 ' -s. =]
~m. dense ’ ﬁ’ -hard - 4 a
P =brown
J4-b WVE K ~
R (SM) SlefS  (6CLL) © 55 . (Ge.cL CH’| —1 ¥ 488
1. F 518 5.‘2 4‘ y 5@; END END OF TEST PIT
D OF TE ]END OF TEST PIT END OF TEST PIT
. 6 6
N 5624 844 N 5624 926 N 5624 977 N 5625 089 122 N 5626 211
TP “8 E 605 236 TP “9 E 605 207 TP 120 E 605 128 E ©05 373 TP E 602847
wn
SOIL EE SOIL gg{ SOIL E EE g SoIL gg gg |
DESCRIPTION  |&%¥ e g DESCRIPTION 5| MogpRe Qe % DESCRIPTION g MO e DESCRIPTION - e DESCRIPTION 5 v
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION
1217, 1227.7 1234.) | 12418 0 13356 o
] [TOPSOL 027, 1 TOPSOIL . TOPSOIL 040
$.4-L|SAND & SILT f‘; ; GRAIVELLY CLAY (TiLL) SILI':’CGRAVEL (TILL) ‘. SAlllPé CLAY (TILL) JGRAVELLY CLAY(TILL) 8
L :ltirrgd cmS 8 1.G ° ﬂ‘p -s.S grading to .S ° C )] -mssm @ V. ’ 'f-%'dfs —IS.'S °
-m. dense ° r, 'l @200 Mkl -dense ﬁ -t 5 -Ssm 2
-brown ﬂg - v. stiff -l ~brown - stiff —v. stiff —
~bedding dipping 25° ﬁ" -brown :-. . : ﬁ; ) ~brown ~brown grey B« | L
() ﬂ ‘J dE (GW) YT o M
(SM) , g gd (GCCL-CH) 351 fdae (GC,CL-CH)
400 ﬁ . ® GRAVEBI‘_LY CLAY(TILL) P F] 1. (sc,cu)| 4 4 8
J[CFAVERY TR ° 1P i - ¥ . .53 ;
18] -t1s 497 nd 97 o -hard 497 ° ' 488 END OF TEST PIT.
END OF TEST PIT END OF TEST PIT END OF TEST PIT_ END OF TEST PIT Water seepage@152
Water seepage(@4.00 Woter seepage@274 6 : 6
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]

TP 123 N 5625 906 TP 124 N 5626 060 TP 125 N 5625 845 TP 126 N 5620 43| TP 127 N 5620 409

E 602817 E 603 138 E 603 090 E 600 715 E 600 712
SolL 5@ g SOIL EE gg SOIL 34 gg SOIL EE = SOIL IE gg
DESCRIPTION A S A DESCRIPTION & MO RE o Ty DESCRIPTION _ |&Y | 3F | wostune contavr-o, DESCRIPTION Y |35 | Mospme covmenr-cs DESCRIPTION Ez 0 g0
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION
13579 o 1387.4 o 13844 o 11287 o 11256 0
. B (TOPSOL. 03] B . TOPSOIL O3l B T i A JOPSOIL 024,
e ° "" SANDY CLAY (TILL) ° ] BEDROCK : ° JGRAVELLY SaND &1 SANDY CLAY (TILL)
ﬂ ﬂ | -s.5 (SC,ML) ~ a2l —welded tuff brecciq -5.¢fG ¥l -cf S
ﬂ ﬂd, —1.6 t43 kslimﬂy weathered / -1 S , ; -.8
. B PaE-ISCTY CLAY (TILL) > | B GPY |, —dense ) B )
b o A -ss 5 END OF TEST PIT 092 - brown e q -vsiitt 5
¢ ﬂa -G : (SW) o Dl —brown o
ﬂ —hqrd e 3.05 g
411 -brown B | ol ... ~ “JSANDY CLAY (TILL) 4
> d CLof 6 (cL)
9, (cLy 4 . |4 -cf S (cL)-d d =
‘ . 488 -1 -t.5(pkts) 457 B o 4 457 — o
4 N : END OF TEST PIT
" IEND OF TEST PIT END OF TEST PIT
6 6 6 6 6
N 5620 395 N 5620 374 N 5620 169 N 5620 152 N 5620 322
TP 128 E 600 804 L 129 E 600 806 T 130 E 600 848 TP 131 E 600 958 TP 133 E 601 044
SolL §E élg SOIL EE gw_ SOIL EE gg SOIL SE gg SOIL EE gg
DESCREION_ W Ik MOI%URE 4O§NTEI:‘1;-% DESCRIPTION g & M0I32‘I(;LRE EgNTEN;I'(; % DESCRIPTION Q W MOIgToURE 4(:OONTE!£-°° DESCRIPTION = MOlg‘(r)lRE ngTEnéTo-% DESCRIPTION ¥ Mog:‘guRE :gNTENGL-%
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION
11253 0 H214 0 11339 o 11262 o 1207 o
FESICTY sanD = [OPSOIL Ol : | ~TOPSOIL 02
Y -LefG 9> B | 2 {SANDY GRAVEL - Q]SANDY GRAVEL :[-{SILTY SaND (TiLL)
- dense oml -cf G © el -LS P ol -LS | -s.cfG
~brown B i —cf S ol -dense : —v. dense - e
(SM)| » o B s —brown (M) 5 B —brown 2 -v. dense 2
. 23 o : | B brown (SM) B
244 - . e GM
[TV SAND B GRAVEL B L EJSANDY LAYTL) | o] (oW ° o) 305 °
-1.C © AM -3 (cL) END OF TEST AT |
~till fgmts 8 DT ) 372 B o _____ 35l
eP)FH—— END OF TEST PIT 4 END OF TEST PIT 4 4
488
END OF TEST PIT
6 6 6 6 6
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N 5619 97! N 5619 928 N 5619 810 N 5624 604 N 5624 641
TP 134 E 60l 644 TP 135 E 60! 602 E 60l 552 TP 137 E 604 460 TP 138 | E 604 444
SoIL SoIL SOIL gg SOIL EE gg soIL EE gg
- - &
DESCRIPTION e s ep DESCRIPTION e DESCRIPTION G5 | NS SoNTEN % DESCRIPTION 3 O o e DESCRIPTION e w0 g
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION | SURFACE ELEVATION SURFACE ELEVATION -
11537 11476 11445 : 11845 o 11994 o
SILTY GRAVEL
= JSANDY GRAVEL T TJSANDY GRAVEL SILTY GRAVEL D -5.S
ol ~¢f S -5 _ al -LS i -s.cf S -m dense
v -m dense o -lyrd S8S —-cf$S ', B ~brown
2] -brown (GW) -m dense -m dense | 2 © : 2
2.29 ~brown ~brown | O : i
.. -[SAND o ° B o (GM)
R W (Wx) o o ﬂr
' 372 0 (W) ° | END OF TEST PIT " .
END T 427 ] : 4 4.27 HW
END OF TEST PIT END OF TEGT PIT | AVCTL
i [ENDOF TEST PIT_ 457
6 6
N 5624 855 N 5625 063 N 5627 387 N 5626 837 | N 5627 27|
TP 139 E 605 582 TP 140 E 605 52l E 605 24| TP U2A E 605340 TP 142 | E 605 336
solL IE SoIL 8 g SOIL ‘. E SOIL EE gg SOIL. EE gg '
- % +0,
DESCRIPTION 5; MOISTURE CONTENT-% DESCRIPTION W[5 | MOSTIRE CONTENT % DESCRIPTION 3 MOISTURE SNTENT % DESCRIPTION  |& MOISTURE CONTENT-% DESCRIPTION MOISTURE CONTENT %
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION | SURFACE ELEVATION SURFACE ELEVATION
12158 12256 14124 ; 13807 0 14082 o
Y I L] . ‘ ES !! ! !&2 . 8
A PISANDY CLAY (TILL) SANDY CLAY (TILL} . '_'.' GRAVELLY SAND e -\';JEATF:ERED ROCK ( —B—@ 9:'_: GRAV%LLY SAND
X -I.G -stiff :f- sden - conglomerate ._-.,'o :|- ense (Wx) B F
Al sttt (CL‘f:% o —brown b IEND OF TESTPIT 76| S ENDV' TEST BT E 5 °
“ PEAGRAVELLY CLAY(TILL) -
et 274 (5W) °
~V. 8 Y
X ~grey ° (CL-CHJ -v dense @ 3.05
94> (GC,CL-CH) END OF TEST PIT_ 305 5 4 4
A 470
EN F
6 6
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|
: |
N 5626 747 N 5627 276 : N 5627 707 147 N 5627 539 TP 148 N 5627 472
TP 143 E 605 140 TP 144 E 604433 TP 145 ! E 605 948 L E 606 009 N E 606 105
SOIL E8 oy SOIL EE gg SOIL BEY %ﬁg SOIL EE =" SOIL SE gg
- ) -0, : . - -9 )
DESCRIPTION - |85 | MoSTuRe conTent-% DESCRIPTION  |8§|3F| vosture covtent-% DESCRIPTION | |8 |ZF | wostee conrenr-o DESCRIPTION 4|3 | Mopre conmair-o DESCRIPTION g M SoNTEN
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION! SURFACE ELEVATION SURFACE ELEVATION
13750 o 1364.0 o 14277 o 14149 o 1411.2 o
—— [ I T OPSOIL { | i I
o TOPSOIL 043, e Lo Sl 043 saN 0- - JGRAVELLY SanD B 1o ' FIJGRAVELLY SAND TO B o
“PEdSLTY CLAY (TILL) 8 L ATYSHALE o [SAND. (SW) B SR R A8 ¥ Efad
(VR -s.cfs L B . PNcy T slightly weathered Sl -t .34 51° =0l (SW) B 1ol -(swito 082 =
q & iy Chighly lointed B AP |eRAVELLY CLAY(TILL) ° 183 ° 4T -(8M)1o 150 |gpf , o
B o (CL). 2 % B Tt o T -1<s 2 O |SANDY GRAVEL ¢ I's AP\ (ML) to 192 - B
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L - Rz . -v. stiff f _ b o »
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5 B o ENYR : ' % Elahy 2 -Le
A¥] - END OF TEST PIT 1. 266 M AR et
It hard 6ec-cyle B o 4 END OF TESTPIT | | 4 . :L?_odwe:se 54 4 A _‘,’;;:% (GC,CL-CH)L 4 °
457 ' ol - B 14]  -iyrd 463
N O TEST T SANDY CLAY (TI!(.CI;_lZ y. ° END OF TEST PIT
END OF TEST FIT 4.88 Water seepage @ 3.00
6 6 6 6 6
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> o ¥ - o,
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(6C ) END OF TEST PIT | | “[END OF TEST PIT ND OF TEST PIT ND OF TEST PIT
6 6 16 6 6
!
| m— - —
| | KLOHN LEONOFF CONSULTANTS LTD. |WATER SUPPLY AND ASH RETENTION DAMS,
| TEST PITS
B.C. NYORO AND PONER AOTNORITY TP 143 to TP 154 l
HAT CREEK PROJECT VA 2821 [
VA 232! [PLATE <CK I




A
-

N 5624 978 N 5624 8842 N 5626 774.1 N 5626 7452 N 5627 3573
TP 155 E 606 346 TP 156 E 606 1347 TP 157 E 596 9135 TP 158 E 596 6717 TP 159 E 598 097.
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e sl Corey 12 N a
P 2.53 | Q] 244 | B |
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vl -mfS LB ; X (SW)
] -te 5 Gwy ° R | X% I
‘o4 -clean q 4 e 14 : 396 4 B 4
LN ] (SW) LIS L '. 427 -- A L Y L e
7 473 END OF TEST PIT AN M (SCLL)
| END OF TEST PIT J END OF TEST PIT 457
Water seepage@4.48 ‘
6 6 6 6 6
|
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SOIL EE g SOIL EE z¥ SOIL | E% §§ SOIL EE gg SOIL gg gg
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NTOPSOIL_______0l15/1 “TFJGRAVELLY SILT (TILL) [JOPSOL 0.2/ JOPSOIL 027] TTNEOL _—0I2/] ,
GRAVELLY SILT (TILL) ld -kl -s cfs GRAVELLY CLAY (TILL) SILT 1 J[SANOY SiLT B O - - x
-s.cfS 10l -t+¢C ] -s.mS -1.S (SM) bl fS
—;.stiff Rl v stiff -1.3 ! -1.G 77 g --l.C'S I (ML)
- N - - I . 1: -cm ers
rown 2 IF brown (2 | hard (GC,CI,.) 2 B . Y SANDY GRAVEL 2 B . } ) ay 215 2 5
g1 244 ool -cts <.+.=]SANDY GRAVEL o
(GM,ML) ALk (GM) F-|sanD 8 GRAVEL (TILLY) B vl -3 B o] -cts
B 1 -cfS j © [ © el -5 (GW)
9 :. N : B -S. g | . -: .': (GW) L o:c ‘
4 396/ 4 -1.C 'l 4 o 4 396| 4 .
ND OF TEST PIT (GR) B END OF TEST PIT ,
) 47 o s 473 B ° Water level @3.20 ,
END OF TEST PIT | SANDY CLAY (TILL)
| -1.G )/ | ,
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KLOMN LEONOFF CONSULTANTS LTD. |WATER SUPPLY AND ASH RETENTION DAMS

EST PITS
1 B.C. lYORO AND POWER AOTAORITY T;;r 155 to 1';- 164

HAT CREEK PROJECT [V W2 famece




A

N 5624 70|
TP 165 E 606 308
SOIL EE |y SOIL 55 T SOIL EE gg SOl 5% i SoIL EE g
DESCRIPTION  |82|3F | MR &V ee DESCRIPTION gt M a0 0 DESCRIPTION ! |BE|ZF | wosture covrar-o, DESCRIPTION Y |FF | Mosmume contanr% DESCRIPTION 35| MR covtet. %
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION i SURFACE ELEVATION SURFACE ELEVATION
1226.8 o 0 0 0 | 0
L (SILT} Q49
L - LJSANDY GRAVEL
o IS
0] —dense W, [ 8 2 2 2
-od  ~brown 244 ;
"FJGRAVELLY CLAY(TILL) !
290 ~
' (GC,CL-CH)| 4 | B . 4 a 4 a
d 445
END OF TEST PIT
6 & 6 6 6
SOIL 5% [ SOIL EE gg SOIL EE gg SOIL EE ‘gw SOIL EE gg
DESCRIPTION g |3 F | Mostume contenT% DESCRIPTION [FF | Mogpne qmen; o DESCRIPTION g MO o8 DESCRIPTION | H1|3F | Mostuee corenr-o DESCRIPTION $ a0 &
SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION SURFACE ELEVATION :
0 0 o Y] 0
| 2 2 2 2 2
4 4 4 4 4
6 __ 6 _ 6 6 6
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I KLOKN LEONOFF CONSULTANTS LTD.

WATER SUPPLY AND ASH RETENTION DAMS
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HAT CREEK PROJECT

TEST PITS
TP 165
PROJECT NO. JOATE _JAN, 1578
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Wriftten Geologic Drill Hole Logs
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Kliohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG
cuent  _B.C. Hydro JOB No. _VA 2321
HAT CREEK P-77-36
PROJECT HOLE No.
SITE Axis of Saddle Dam SHEET No. 1 OF_JE
CONTRACTOR: __Becker STARTED M. _Sept. 1 19 727
FINISHED .M. Sept. 2 te 77
METHOD SOIL Hammer Drilling CASING DiA. 140 mm
OF CASING DEPTH _7.92 m
DRILLING: rRocx __Diamond Coring CORE DIA. Bw
LOCATION:! LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
OTHEP DIPS BOTTOM OF HOLE
WATER TABLE
wareahsneru %
DEPTH ROCK TYPE DESCRIPTION PRESS| OF Y |core
TEST | RUN | RQD | mpC.
0.0
7.92
.92 Shale & Shale and Mudstone 7.92 - 8.53. Shale, 1.220 0O 50
9,14 Mudstone dark, flat grev, poorly to moderately
fissile,
Some small pieces of core show fine
laminations. In general, core splitg
normal to c/a along smooth, irregular
to conchoidal fractures,
Very slightly calcareous.
Core rubbly from poweder 1o 1 inch size,
One or two discs of core about 5 mm
thick, Some fracture surfaces show a
very s|ight sheen (probably mica).
Medium hard, 8&.53 - 9,14, mudstone
powdery with a few fragmenis up fo 5
mm. Crumbles under fine pressure
g 14 1 Mudstone Mudstone, same as 8.53 - 9,74, Medium 1.22] ¢ 117
10.66 +o _dark grey, slight to moderately
calcareous.
Cor ater
but tends to split into disc - like
places along surfaces +80 to core axes,
About 15 mm of recovered material near
hottom nf run jq,qhalpy' same as. 7.92
to §.53
LOGGED BY R, Lopez

DATE 28/09/77




Kiohn Leonoff Consuitants Ltd.

CIVIL 8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. _VA 2321
HAT CREEK W by B
PROJECT __ HOLE No. _P=77-36
SITE Axis of Saddle Dam SHEET No. 2 OF 2 _
WATERILENGTH %
DEPTH ROCK TYPE DESCRIPTION PRESS] OF % |core
TEST | RUN | RQD | pec.
10.66 Mudstone, same as 9.14 1o 10.66 Sandy 1.52] O 17
12.19 1o grnvnl Iy nnar‘jnp of cun, saftened
by drilt water throughout,

12.19 End of Drillhole




CLIENT B.C., Hydro

Klohn Leonoff Consultants Lid.

CIVIL &8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

PROJECT HAT CREEK

JOB Neo.

YA 2321

HOLE No. _P=77=37 _

SITE AXES of Saddle Dam SHEET No. 1 0':2_
CONTRACTOR: _>ecker STARTED _____ .m. Sept. 2 19 ;Z
FINISHED M. Sept,. 3 19l
METHOD soiL. _Hammer Orilling CASING DIA. 140 mm
OF CASING DEPTH 4.57 m
DRILLING: ROCK _Diamond Coring CORE DIA. —_BW
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
QOTHER DIPS BOTTOM OF HOLE
WATER TABLE
WATERILENGTH %
DEPTH ROCK TYPE DESCRIPTION PRESS] OF % | core
TEST | RUN | R@D | REC.
0.0 _
15.0
4,57 Siltstane Siltstone medium To dark grey, massive, 1.52] O 40
6. 10 medjum specific gravity, soft (easily
scratched with knife, can be
scratched with fingernail with difficulty)
Colour is flat and uniform throughout
the core
Core breaks in discs normal to c/a from
10 to 50 mm thick., Some of the fractureg
are irreqular to conchoidal, exhibiting
a smooth, fiat surface. The irregularit
might be caused by fossil
is no clear evidence af this Some
surfaces are flat smooth and apparently
ground up by core rotation, these could
represent bedding planes,
Fresh broken surfaces are finely gritty
with small quartz fragments visible to
the naked eye. |n some pieces, com-
position is silty fine sand, with sub-
stantial amounts of sand fractions,
In these portions, needles of dark
ohserved. These are pr‘nhahly amphihoies
or_fragments of volcanic e jecta,
LOGGED 8Y R. lopsaz

DATE 27/09/77




Klohn Leonoff Consuitants Ltd.

CIVIL B GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. YA 2321
HAT CREEK P-77-37
PROJECT HOLENo.
SITE Axis of Saddle Dam SHEET No. _2. OF _2_
ATERLENGTJ %
DEPTH ROCK TYPE DESCRIPTION eress| ofF | % |core
TEST | RUN | R@GD | pEC.

i+ appears as if this rock is derived

directly from a volcanic source and

represents an underwater deposit of

volcanic ash.

Weatharing: ‘

4.01.-.5.3% - Moderately weathered.

5,33 - £.10 - Slightly weathered.

x%rv mi|dly calcareous. (s|ight reaction go

L

6.10 StTT¥sTone Finely grained sandstone 521 0 16
7.62 7.32 - 7.62 changing gradually o mudstone
7.62 1 Mudstone Mudstone. Colour_and appearance same 1.52]1 0 56
9,14 as previgus runs but apparentiy some

clay contant in thig section,

Care breaks intn nieces of un 1050 mm .

lenath with rounded-off edges.probably

washed by drill water,

Core Is soft and can be easily indented

with fingernail.

Rock mass has minor to moderate amcunts

of disseminated calcite.

2,14

End of Drillhole




Kiohn Leonoff Consuitants Ltd.

CiviL &8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRIilLL HOLE LOG

CLIENT B.C. Hydro JOB No. _YA 2321
i Ash Dam No 3
SITE Axis of a SHEET No. _]_OF_Z_.
CONTRACTOR: ___Becker STARTED M. Aug. 24 1977
FINISHED M. Aug, 24 19 77
METHOD soiL __Hammer Drilling CASING DiA. 140 _mm
OF CASING DEPTH _5,94 m
DRILLING: ROck __Diamond Coring CORE DIA. _Bw
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
OTHEF DIPS BOTTOM OF HOLE
WATER TABLE
wnsn'uuam %
DEPTH ROCK TYPE DESCRIPTION PRESS| OF % | core
TEST | RUN | RQD | REC,
0.0
19.5
94 | Greenstone Greenstone. (Alfered jntermediate or .34 0 | 39
7.32_} (altered basic Volcanics),altered and highly
volcanics) weathered, greenish grey on fresh sur—
taces, rusty on fracture surfaces,
_Care fragments from fine gravel 1o 75mm
bound by irregular rusty surfaces,
There is a very poorly developed
foliation subparalle| to.core which seomd
+~ Control fracturing. Rock reacts
weakly to acid due to finely disseminated
calcite in rock mass. Some calcite veins
from hairline t¢ 2 or 3 mm. One sub-
rounded fragment of calcite about 20 mm
mixed with core.
This core appears ‘o have hasn hracciataq
Ly _tectonic action and recemented by
calcite-rich solutions.
/.57 § Greenstone Greensfone. Recovered only Z or 3 fragments |[1.10] O
8.41 ] (altered of same material as above.
volcanics)
LOGGED BY R, lopez
DATE 27/09/77




Klohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. _ YA 2321
HAT CREEK P-77-41

PROJECT HOLENo. .
Axis of Ash Dam No 3 2 2

SITE SHEET No. =—_OF —=__

}wual Leuettﬂ % %

DEPTH ROCK TYPE DESCRIPTION PrEsS.| oF CORE
TesT | ruN | RQD | pEC.
8.47] Greenstone Greenstone. Approximately upper 1/2 of 0.791 0| 57
3.20 recovered portion, same as 5.94 o 7.32
m. Below the rock [s thoroughly
i finel ro

{coarse sand Yo fine gravel size)

Colaur is rustyv brown with oniy

occasional speckles of greenish grev.

Upper one third of core has a waxy

appearance_as [ f the rock has been

altered to Tale or chlorite,

Thraughout the cors, in fresh pipces
'

and surfaces, the rock appears as

finely crystalline but not quite

aphanitic (individual crystals may be

nicked up with 10% lens). Compasition

appears to be mainly Ca-feldspar, with

signl ficant amounts of quartz (+£10%)

and amphiboles dominating as the Fe-~

Mg minerals. Some rare large phenocryst

7

of epidote can also be seen.

This rock is probably the greanstope

member of the Cache Creek group

9,20 End of Drillhole




Klohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. YA 2321
project _HAT CREEK HOLE No. P=77-43
SITE Axis of Ash Dam No 1A SHEErNo._l__OFfi_
CONTRACTOR: _Becker STARTED M, 1977
. FINISHED M. _Aug. 25 19 17
METHOD soi. _Hammer Drilling CASING DIA, 140 mm
OF CASING DEPTH 5.03 m
DRILLING: rRock Diamond Coring CORE DIA. B
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
OTHEP DIPS BOTTOM OF HOLE
WATER TABLE
warenluuom Y%
DEPTH ROCK TYPE DESCRIPTION PRESS{ OF % |coRre
TEST | RUN | RQD | nec,
0.0 _
5.03
5,03 Basalt Basalt 1.521 0 40
f£i..05 Dark green to gresnlsh grey, vellow fo
rusty "aleng fracture surfaces.
Core is composed of fragments rounded to
subangutar, from 6 mm to 40 mm,
Recovered fragments are moderately
weathered but they probably represent
the fragmental portion of a deeply
weathered saprolitic profiie with the
deeply weathered products having been
washed out by drill water.
Structure is dense and massive with no
indication of shearing. Texture is
finely crystalline +o slightly porphyritilc,
MiTd reactton To HC! due to Thin calcite
coatings on surfaces. Thin (hairline)
calcite — filled irreqular cracks criss-
crossing the rock mass. Rock appears
1o have been brecciated and recemented
by calcite,
LOGGED BY R, lopez

DATE 28/09/77




Kiohn Leonoff Consultants Lid.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

. CLIENT B.C. Hydro JOB No, VA 2321
project __HAT CREEK HOLE No.P=77-43
i A 2 2
SITE Axis of Ash Dam No 1 SHEET No. > _OF ~__
WATER|LENGTH %
DEPTH ROCK TYPE DESCRIPTION PRESS.| OF % lcore
TEST | RUN | RGD | aec.
6.55 | Basalt Basalt. Same as 5.03 to 6.55, 1.521 0 [50
8.08 Core pieces increase In size up To 60 -
g0 mm.
Racalt Same as 7.7/ to 8.08. .07 0 |73

8.08 Basalt

Ore half core piece 10 cm long with a

& to 12 mm_thick calcite vein. Vein

dips at 10" with core axis. One side of

the vein appears slickensided but the

surface is quife weathered and weathering

is masking the striations.

One subhorizontal calcite vein £ 20 mm

thick near bottom of run and several

irreqular calcite veins around. |t

appears as if the rock has been brecciated

and recemented by calcite-rich solutions.

Mild t¢ moderate reaction to HCl due to

increased abundance of calcite-filled

hairline cracks. The degree of weatherinp

is slowly decreasing with depth.

bEnd of Urilthole




Kiohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No, _.!&..._2_'?2_1._
prosect AT CREEK HOLE No. _P=77-45
SITE Axis of Ash Dam No A SHEET No. 1__OF 2
CONTRACTOR: Becker STARTED __ 2:30p m. _Auyg. 20 19 77
FINISHED M. _Aug. 22 19 77
METHOD soIL __Dammer Driiling CASING DIA. 140 mm
OF CASING DEPTH IWBB m
DRILLING: rock _ Diamond “©T'1S CORE DIA.
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRiLL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE
WATER TABLE
wneuluno'ru %
DEPTH ROCK TYPE DESCRIPTION PRESS| OF % CORE
TEST | RUN | RGQD | rEC.
- U0
3.0D
3.05 | Greenstone Greenstone,  Altered intermediate or Q.61 Q 1100
3.66 {altered basic volcanics representing the green-
volcanics) stone member of the Cache Creek group,
Dark greenish_grey to gray, hard
(cannot be scratrehed with knifa)
Rock minerals _partly altered fo
chlorite and/or epidote,
Slightly to moderatelv weathered. Rust
stained along joint surfaces
Rock mass has been subjected 1o shearing
and exhibits a moderately developed
schistosity (phyliitic structure).
Some crudely developed mineral
segreqgation with contorted darkbands
{(probably biotite), Core splits in
places along these bands, with the
split surface exhibiting a silky
lustre and some siickensiding,
Yery s|ight reaction to NCl_caused
by thin calcite coatings an joint
and faliation surfaces
LOGGED BY R, lLopez

DATE  28/09/77




Klohn Leonoff Consultants Ltd.

CIvVIL 8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. VA 2321
project _HAT CREEK HOLE No, 17774
SITE Axis of Ash Dam No 1 A SHEET No. 2. OF _ 2
(WATERLENGT %
DEPTH ROCK TYPE DESCRIPTION PRESS.| OF % |core
TEsT | run | RQD | pec.
3.66 Greenstone Same as 3.05 to 3.66, moderately weathereg. 1. %11 0 a5
4.97 {altered 3,96 = 4.27 contored foliation, slickensilded
yolcanics) surfaces,
4,97 Greenstane Greensiona. Same as 3.05 to 3,66, Highly 1.43] 0 72
6. 40 {phyllitic contortad foliation throughout this run.
structure)
6,40 Greensione Greenstone, Same as 4,97 to 6,40 0.61] 0 20
7.01 {phyllitic moderately to strongly weathered jn partd,
structure) Recovered only fragments up to 50 mm.
Some of these fragments indicate that th
rock has been crushed and recrystallized
7.01 Greenstone Greenstone. Recovered only a few pebbled. 1.57] 0 0
8.38 (phyilitic Rest of core probably lost in hole.

structure)

Same as 6.40 to 7.01

The entire core shows strong evidence of

being a fault zone.

End of Drillhole




Klohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

cuent _B.C. Hydro JOB No. _VA 2321
HAT CREEK P-77-47
PROJECT HOLENo, _ __
SITE Axis of Ash Dam No 4 SHEET No. 1 OF_2
CONTRACTOR: Becker STARTED M, Aug, 25 19 71
FINISHED .M. Aug. 28 19 11
METHOD SOl Hammer Drilllng CASING DIA, 140 rmm
OF CASING DEPTH 40,84 m
DRILLING: RCCK _D_Lamond__Cm:In.g & Ro‘t‘a;:y CORE DIA. Bl
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
QOTHER DIPS BOTTOM OF HOLE
WATER TABLE
WATERILENGTH %
DEPTH ROCK TYPE DESCRIPTION PRESS] OF % JcoRe
TEST | RUN | RQD | REC,
0.0
40.84
40.84 Sandstone ., Sandstone and silty sandstone. Sand 1.521 O 17
42.37 | possibly up to medium sand size and unfform (well
greywacke sorted)
Moderately cemented (can be scratched
with finerganil.
Medi Meadi I
Moderately weathered.
Bedding not noticeable., Rock is guite
broken apnd po fracture patterns are
apparent.
Rock consists mainly of fragments of
quartz , calcic feldspar and some dark
minerals.
One angular fragment (+Z0mm) of dark
rock (probably andesite or basalt)
showing pyrite coating en_a fractyre
surface,
This rock is probably a reworked tuff
or ash deposit, and probably should be
defined as a greywacke., _
LOGGED BY R. lopez

DATE 28/09/77




Kiohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. YA 2321
proJECT _ PAT CREEK HOLE No, N-77-47
SITE Axis of Ash Dam No 4 SHEET No.2 _OF _2_
bﬁATERLENGTH %
DEPTH ROCK TYPE DESCRIPTION PRESS.| OF % CORE
TEST | rUN | RQGD [ pgc.
42.37 | Sandstone Same as 40.84 to 42.3/. Core Is 1.5 0 60
43,89 {possiby relativeiy intact with pieces from 25
greywacke) to 100 mm fong.

T _Top of core, one joint at 45 wiih

core axis.

AT 43.43 one Joint at 45 with c/a.

Joint surface shows |aminations

(bedding) less than 1 mm thick, showing

graded bedding.

laminations are gubvertical indicating

that rock may have been upset tectonicalli

From 45,45 To 43,89 the core 1s spliT

along a vertical fracture, which is

probably a lamination surface. One

half of core is broken up; the other

half s relatively intact.

Rock is mediump grev, medium dense, and

moderately weathered in this run.

43.89

End of Drillhole




Klohn Leonoff Consultants Lid.

CiIviL 68 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C., Hydro JOB No, VA 2321
proJEct __ HAT CREEK HOLE No. __P=77-48
SITE Axis of Ash Dam No 4 SHEET No. __l_OF_?_
CONTRACTOR: Becker STARTED M. __Aug. 28 19 17
FINISHED M. __Aug. 28 19 77
METHOD soiL. Hammer Orilling CASING DIA. 140 _mm
OF ‘ CASING DEPTH _ 8.23 m
DRILLING:  rock Diamond Loring CORE DIA. BW
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
QTHER DiPS BOTTOM OF HOLE
WATER TABLE
WATERILENGTH %
DEPTH ROCK TYPE DESCRIPTION PRESS] OF Y lcoRe
TEST | RUN | RQD | rEC,
0.0 —_ - —_—
6,10
6.10 Sandstone Fine Yo medium grained, uniform (well 1.371 0 60
7.48 and silty sorted). Moderately cemented (can be
sandstone broken with strong finger pressure and
qrains rub off easjly)
6.10 - 6.40. Moderately weathered.
Core consists of rounded pebbles up
To 2% mim.
6,40 - 7,48, Slightly to moderately
weathered intact core pisces up fo
100 mm long,
7.31 - 7,41 Same as 6,10 to 6.40,
Coloyr medium to dark yellowish orange
To yellowish brown.
o .
no apparent bedding or fracturing.
This run is thoroughly oxidized but not
—deeply weatharad., Compositlon seems fg
be mainly quartz with some accessory K-
spar and Na-spar,
This rock probably represents reworked
posits of voicanic ash and tuff, Very
stight calcareous reaction.
7.48 Clayey Similar cotour as 6.10 to 7.48 but core 0.461 O g5
7.92 sandstone consists of irreqular pieces of clayey
sandstone softened by drill water.
7,92 T Pebbles Pebbles of sandstone (similar to 6.1Q o5 U 10
9,75 to 7.48) and greenstone (Cache Creek
Group) Qnly 4 roynd pebbles x12 mm
recovered. Probabiy a poorivy cemented
LOGGED BY R. Lopez

DATE 28/09/77




CLIENT

PROJECT

SITE

8.C, Hydro

Kliohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

HAT CREEK

Axis of Ash

Dam No 4

JOB No.

HOLE No.

2
SHEET No. ___OF ____

VA 232t
P-77-48

2

DEPTH

ROCK TYPE

DESCRIPTION

IWATER
PRESS.
TEST

LENGTH
OF

RUN

%
CORE
REC.

conglomeratic layer

9.75

Silty clayey

Si|ty-clayey sandstone (recovered only

10

10,06

sandstone

loose materiall).prabably soft and poorly

cemented, dark greenish grey, containing

pebbles of dark greenish grey volcanics

of {(probably) Cache Creek greenstone.

Mildly calcareous.

10.06

Clavey

Clayey sandstone, recovered only 2 or 3

10,97

sandstone

pleces of core about 25 mm long which

are well indurated. Rest Is |loose sand

and softened core representing probably

clavev zones and zones of poor cemenfatic

Evebal| composition is 60% quartz and

40% Na-~Ca feldspar and dark minerals

or fragments of dark aphanitic volcanic

rocks.

Most fragments are subrounded and some

0.91

30

are anaular indicating only relatively

short transport of the material. Medium

greenish grey, very slightly calcareous.

10,97

Clavey

Clavey sandsione. Same as 10,06 - 10,97,

2.29

10

13,26

sandstone

—1 pebble rounded about 12mm size of hard

cemented volcanic tuff consiting of 3

to 6 mm fragments of dark. anhanitic

volcanic rock in a_cherty groundmass.

There are other sparse, rounded 6 1o

12 mm sjze pebbles of chert and volcanics

Slightly calcareoys

13,24

Fnd aof drillhaoie




Klohn Leonoff Consultants Ltd.

civiL & GEOT

ECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG
cueny _B-C- Hydro 108 No. VA 2321
PROJECT HAT CREEK HOLE No. _P—-77-68
SITE Divide SHEET No, .1 _OF_3
CONTRACTOR: _Becker STARTED M. __ Sept. 5 19 17
I FINISHED M. __Sept. 8 19 11
METHOD SOIL Hammer Drilling CASING DIA. 140 mm
OF CASING DEPTH 18.90 m
DRILLING: ROSK Diamond Coring CORE DIA, Bl
LOCATION: LATITUDE ELEVATIONS: DATUM
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE
INITIAL DIP ROCK SURFACE
OTHEP DIPS BOTTOM OF HOLE
WATER TABLE
mten‘uuem %
DEPTH ROCK TYPE DESCRIPTION PRESS] OF % CORE
TEST | RUN | RQD | rEC.
0.0
19.81
19,81 Fragments of volcanic rock, acidic to .61 0 80
20,42 | Breccia infen?adlnig. (rhyel {fe—andesitel, in
a well cemented, Tine grained matrix.
Fragments are anqular, ranging in size
from medium sand to +20 mm.
Rock is hard - moderately to highly
weathered (1 core piece 25 mm long
the rest is rubbiy up fo 25 mm).
Colour reddish brown with yellowish
mottling. Slight HC| reaction,
20,42 Same as 19.81 to 20.42. Reddish brown 1,521 50 184
21.95 }| Breccia from 20.42 to 20,57, greenish grey
below,
Hard, moderately to s!ightly weathered
intact core pieces up to 20 cm long.
Irregular fracturing. Strongly
weathered along fractures.
Slight HCl reaction caused by
disseminated carbonate in rock mass,
LOGGED BY R. Lopez

DATE

28/09/77




CLIENT

PROJECT

SITE

B.C. Hydro

Klohn Leonoff Consultants Ltid.

CIVIL 8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

HAT CREEK

Divide

JOB No.

HOLE No.

SHEET No.Z__ OF

YA 2321
P-77-68

3

DEPTH

ROCK TYPE

DESCRIPTION

WATER
PRESS,
TEST

OF
RUN

ILENGTH

RQD

%
CORE

REC.

Some calgite filling along oints.

21.95

Same as 20.42 to 21.95. Greenish grey

59

23.62

Breccia

with rust or reddish brown coloured

sections,

Rock mass moderately weathered, siropagly

weathered along joints. Hard. 3 core

pieces 75 mm long. Rest is rubbly from

fine gravel to 40 mm.

23,62

Same as 21,95 to 23.62

96

24,80

Breccia

24,38 - 24,80 strongly weathered 0 a

porous friable mass. This section

exhibits siightly rounded pebbles and

may_represent a section having under

gone some reworking and scrting by

running water,

Rest of core is moderately to stirongly

weathered., 7 relatively intact core

pieces from 25 1o 75 mm long., Rest of

core is rubbly from coarse sand to 25

1o 40 mm fragments.,

24 .80

Same as 23.62 to 24.80

.91

95

22,176

Breccia

24,80 - 25,15 mudstone. Medium hard.,

Appears 1o have been softened and

leachad by delll water, Strongly

weathered greyish red.

25,15 -~ 25,76 conglomerate 1o breccia

fexturae, Tightly packed angular fragmen

fram coarsa sand to 75-100 mm in & dark

greenish grev, well cemented matrix.

Rock mass slightly 1o moderatelv weather

joints moderately weathered. Very

irreaular fracturing. About 80% of core

consists of intact pieces 25 to 75 mm

long. Rest is rubbly in the 3mm fo 6 mm




Klohn Leonoff Consuitants Ltd.

CIVIL 8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT B.C. Hydro JOB No. YA 232
REEK pP-77-68
PROJECT __HAT CREE HOLENo,
SITE Divide ; SHEET No. >._ OF _3_
IWATER|LENGT %
DEPTH ROCK TYFE DESCRIPTION PRESS] OF | Y |coORE
TEST | RUN | RQD | rec.
range.
25.76 Same as 24.80 to 25.76. 25,76-26.06 0.7d 0 |73
26,52 | Breccia slightly weathered, intact core pieges 12
to 75 mm long
26.06 - 26.53, Rubbly. Anqul!ar to sub-
rounded fraagments from 6 to 25 mm,
Strongly to moderately weathered.
26,52 Breccia. Dark greenish grey, 0.93 0 3%

Bréccia_“______Modenaiaix“mggihered.

Recovered oniy rounded pebbles up to 40

mm slze., Clasts seem TO consist mainiy

of Permian greenstone types.

27.43

End of Drillhole.




Kiohn Leonoff Consuitants Ltd.

CitviL & GEOTECHNICAL ENGINEERS

DATE

GEOLOGIC DRILL HOLE LOG
CLIENT B.C. Hydro JOB No. VA 2321
pROJECT _ HAT CREEK ASH STORAGE DAMS HOLE NoPDH-77-50]
SITE Medicine Creek Divide SHEET No. i_OF_.,B,
CONTRACTOR: Tonto Drill Ing S_TARTED 8:00 P.m. Qct., 21 e 17
FINISHED M. 19
METHOD SOIL _HQ Coring CASING DIA. HO
OF Mud circulation CASING DEPTH
DRILLING: rock _HQ Coring CORE DIA. HQ
Water
LOCATION: LATITUDE ELEVATIONS: DATUM -
DEPARTURE DRILL PLATFORM
BEARING GROUND SURFACE __. __ _.
INITSAL DIP ROCK SURFACE
OTHEP DIPS BOTTOM OF HOLE
WATER TABLE
wuenllmsm %
DEPTH ROCX TYPE DESCRIPTION PRE5S| OF % CORE
m TEST | RUN | RQD | rec,
0.0 ]Overburden Orilled casing 1.5 N/A L 0.0
52
| 1.52 |} Overburden [,52 - 2,44 Organic soil, dark brown 1.83IN/JA 30
| 3.35
2.44 - 3,35 Rounded pebbles
L core piece 5Q mm long
(boulder) -
3,35 10verburden Recovered | core piece 72 mm t.O52IN/A | 5
4.88 long (boulder) - material _is
medlium grainpd arkase ar _sandstone
aof the coldwater deposits
4.88 [Overburden Anqular to subrounded pebbles {.22 INJA |31
6.10 in matrix of medium chocolate
brown, soft, medium plastic clay -
200 mm long core piece at bottom of
row - sedimentary conglomerate of
the coldwater beds.
6.10 |Overburden Lost casing shoe in soft clay N/A IN/JA IN/A
6,40 material - sample inside @ ¢asing
tap is clay, sandy, medium chocolate
hrown, medium to high plasticity, soft
to medium stiff
6.40 |Overburden CLAY, sandy Yo gravel|ly, medium chocolatk .83 INJA 128
8,23 brown, medium stiff to stiff mediom
plasticity.
LOGGED BY




Klohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

BRITISH COLUMBIA HYDRO

JOB No. VA 2321

CLIENT
PROJECT HAT CREEK-ASH STORAGE DAMS HOLE No, DDH-77-501
SITE MEDICINE CREEK DiV!DE SHEET No.Z__OF 8 _
LENGT* %
DEPTH ROCK TYPE DESCRIPTION oF % |coge
" aun | @D | aze.
8.23 1 Overburden Lost core .22/ N/A L O
9.4%
9,45 | Overburden Lost core. .83 N/A| O
11.28
11.28 | Overburden Lost core. T.22| N/JAT O
1Z2.50
12.50 | Overburden CLAY, sandy to gravelly, medium b2z NAATT 50
14,02 chocolate brown, softened by
circutation, medium plasticity,
4.02 | Overburden Same as 12.50 1o 14.02. Medium [BZ2] N/JAT 12
5,54 stiff to stiff,
5,54 | Overburden Same as 14.02 to 15.54 |.5Z| N/AT 6
17.07 :
17,07 | Overburden Same as 15.54 toc 17.0/ -~ Targe I SZIN/AT T3
18,59 {up tc 38 mm) angular fragments of
rock,
18,59 | Overburden Same as 17.07 to 18.59 .52 NJAL 15
20.12
0.12 | Overburden 20,12 = 21,24 - same as 18.59 - 20.12 1.52] 15 28
164 | Baock 21.24 - 21,64
Conglomerate (sedimentary), well
cemented, hard, medium grey -
clasts appear to be mainly dark
coloured basic volcanic rocks.
Probably a boulder overiving bedrock =
BEDROCK AT 21.64 m
21,641 SILTSTONE SILTSTONE, dark qrey, dense, fissile L6130 190
22.23 . core breaks easily along randomly
oriented planar surfaces
22.25 ] SILTSTONE same as 2|.64 - 22,25 61190 JI00
22.86
22.86 | SILTSTONE & same as 22.25 - 727.86. Crumbles boodl 50 HUU
24,38 | MUDSTONE easily
23,47 - 24.38 - Clayey, mudstone




Kiohn Leonoff Consultants Ltd.

CiviL &8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRIiLL HOLE LOG

CLIENT BRITISH COLUMBIA HYDRO JOB No. VYA 2321
PROJECT HAT CREEK-ASH STORAGE DAMS HOLE No. DOH=-77=501
SITE MEDICINE CREEK D!VIDE SHEET No. > OF _8
wmrn'a.euem %
DEPTH ROCK TYPE DESCRIPTION PRESS| OF % |core
TEST | ruN | RQP | pec.
24.38 | Mudstone MUDSTONE - same as 23.47 - 24.38 1.54 50 65
25.91
25.91 | SILTSTONE SILISTONE, dark grey, dense, t.0dq 35 OO
27.43 fissile, core breaks eastly,
laminated
27.43 | SILTSTONE SILTSTONE, dark brownish grey, .04 60 [IO0
28.96 dense, medium hard to
hard towards bottom of run,
laminated. Core breaks easily
along two sets of planes, one
Cc.a, and the
nther para]iel o c.a.
28.96 { SILTSTONE SILISTONE, colour changing to .52 50 1100
30,48 dark greyish brown, very dense,
hard, from 28.96 - 29.4| core
splits same as described for
27.43 - 28.96~:‘Massive from 29.41 fo
20,48
29.4]1 - Sandy, calcareoys zone
maderate reaction to HC!
29.41 - 30.48 - Clayey, mudstone-like
30.18 - Calcareous seam about
I3 mm thick, normal 1o c.a.
irrequlatr, soft, strong reacticn 1o
HCI - calcareous seams between 30,18
and 30.48
30.48 | SILTSTONE SILTSTONE, Medium to dark greenish [.521 90 100
32.00 grey, dense, medium hard.
30.48 - 30.78 - Sandy zZone, core breaks




Klohn Leonoff Consultants Lid.

Civit & GEOTECHNICAL ENGINEERS

GEOCLOGIC DRILL HOLE LOG
CLIENY BRITISH COLUMBIA HYDRO

PROJECT HAT CREEK-ASH STORAGE DAMS
SITE MEDICINE CREEK DIVIDE

JOB No. VA_ 2321
HOLE NoDPDH-77-501

SHEET No.4 _OF8__

DEPTH ROCK TYPE DESCRIPTION
m

warano‘m %
rress| ofF | % |come
TEST | RUN | RQD | pec.

easily dark grey

30.78 - 31.39. Thin hairiine laminatiofs

8 10" W.C.A,, probably calcareous

{(rock mass does not react to HCI)

31,39 - 32.00. Clayeyimudstone

structure, massive). Trace ot sand.

32.00] S1LTSTONE SILTSTONE, dense, massive, medium

[.22{ 50 | 100

33,53 hard,

32.00 - 32,16, Fragments of volcanic

tyff_(probably andesite tuff, or

breccia)

32,16 - 32,77, Medium greenish_qrey,

changing to areyish brown, ftrace of

sand.

32,77 - 33,53, Clayey massive (mud-

sinne like)

33,53 SILISTONE SILTSTONE, dense, massive, sofft to

1.52[ 80 | 100

35,03 medium hard, medium to dark greyish

brown.,

34,29 - 35.05, Gradually sandier

colour changing to greenish grey.

aradual transition fo volcanic

breccia, interbedded sandy siltstone

and sapndstone near bottom of fun,

35.09 BRECCIA BRECCIA, Possibly of volcanic origin

1.521 60 | 100

36,5 or deposited very near a volcanic

source - irregylar fraaments up to

25 mm in cemented and welded sandy

groundmass, qreyish gqreen. Most of the

fragments seem to be of weathered

Cache Creek greenstcone, Massive,

hard,

ZA QAUand 36.58. open, irregular joints
at 20" W.C. A,

26,54 BRECCIA BRECCIA - same as _35.05 - 36.58

[.52] 35 1100

38. 10 37.03 - 38.10. Highly weathered. Very

friable, Core almost completely

destroyed when extruded from sleeve.

37.64 ~ 37,80, Layer of siltstone,

medium brown, very friable, dense.

37,34, Open irregular joint at

30" W.C.A




CLIENT

PROJECT

SITE

Klohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

BRITISH COLUMBIA HYDROQ

HAT CREEK-ASH STORAGE DAMS

MEDICINE CREEK DIVIDE

JOB No. VA 2321
HOLE NoDDH-77-501

SHEET No.2__OF _8

DEPTH

ROCK TYPE

CESCRIPTION

[WATER
PRESS.
TEST

LENGTH
OF

'[HN

%
CORE
REC.

38.10

SILTSTONE

SILTSTONE, medium to dark brown, dense,

.22

25

100

39.32

medium hard, friable,

38,56 = 38,80 - Breccia laver, same as
35,05 - 36,58

One 50 mm chert pebble at top of run

(mav have failen from above)

38,65 - 38,86 - open joints at 30" W.C.Al

39,32

SYLTSTONE

SILTSTONE, medium to dark brown, very

.61

75

39,93

dense, massive, medium hard. Intact

core piece 450 mm long.

39,93

S1LTSTONE

39.93 - 40-08, siltstone, same as

100

41,45

BRECCIA

39,32 - 39,93

SANDSTONE

40.08 - 40,84, breccia, same_as

35.05 - 36,58, from 40,39 - 40,83

highly weathered to a plastic, probably

monimorillonite - rich clay, soft

40,39 - open joint at 30" W.C.A.

40.84 ~ 41.45, sandstone, medium grey,

fipe, uniform grained, dense, massive,

hard. Contact between weathered breccia

and _sandstone is sharp,

4),45

BRECCIA and

BRECC1A, probably of sedimentary orjgin-

1.52

100

100

42,98

SANDSTONE

clagh of chert and intermediate to

hasic volcanics, dense, hard to very

hard, very well cemented, unweathered,

grey ta greanish geay,

41 .94 - 42 03 and 47 .0 = 42 82

finer grained, sandsione, very hard,

well cemented.

41,54, 41,82, 42,06 and 42.82. Open

fractures normal to c/a.

42,98

BRECCIA and

Same as 41.45 - 42,98. Sandstone from

.52

80

100

44 .20

SANDSTONE

43,46 - 44,07,

44,07 - 44,50, Partiell|y weathered,

medium hard, friable,

44 .38, Seam of soft, plastic clay

{probably weathering product of breccia

materiall,

44,50

SANDSTONE and

SANDSTONE, simllar composTfion and

98

Q0

46,02

BRECCIA

colour as the breccia but fine to

ith

an agccassional fraameat of chaert or




Klohn Leonoff Consultants Ltd.

CIVIL B GEQTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT BRITISH COLUMBIA HYDRO JOB No. YA 2321
PROJECT HAT CREEK-~ASH STORAGE DAMS HOLE NoDPPH77-501
SITE MEDICINE CREEK DIVIDE SHEET No. ©_OF _8
WATER|LENGTM %
DEPTH ROCK TYPE DESCRIPTION PRESS.] OF % |core
m TEST | RUN | RGD § REC.
volcanic rock, dense, massive, hard
unweathered.
44.40 - 44.65 and 45.11 = 45,4
Breccia, hard, massive, unweathered.
46,02 | BRECCIA BRECCIA, same as 45,11 - 45.41 1.52] 100 J100
47,55
47.55 | BRECCIA and 47.55 - 47.85, same as 46.02 - 47.55 [.e8] 90 [I00
49,23 | SANDSTONE 47.55. open joint at 30 W.C.A.
47.85 - 49,23, sandstone, same as
44,50 - 46,02
49,23 | SANDSTONE 49.23 - 50,47, sandstone same as 1.52]195 [I00
50,75 44,50 - 46,02
50.47 - 50,75, breccia, same as
45,11 - 45.4], finer grains negr 50.37
grading into coarser grains,
0,75 [ BRECCIA and tnterbeddings of medium grained [.5Z]90 [T00
52.27 | SANDSTONE sandstone at 50.90, 51.36, open joint
at 52.12 30" W.C.A.
Breccia characteristically fine
grained beneath sandstone beds.
52.27 | BRECCIA BRECCIA, hard unweathered, massive 1.37195% 1100
64 53.19 open fracture @ 90 W.C.A.
53.49 - 150 mm sandstoneg layer,
hrownish red, medium grained.
53.64 | BRECCIA BRECCIA, same as 52.27 -~ 23.©4 1.52195 B5
55.17 53.80 - one open joint and one conjugate
calclte healed joint at 45 W.C.A.
54,56 = qpen, irreguiar joint at 20
W C.A
55.17 | BRECCIA BRECCIA, same as 52.27 - 53.64 very
56.69 coarse qrained.
56.59 | BRECCIA BRECCIA, moderately weathered, soft 1.04140 EO
58.22 and brecciated beginning at 56.69 m,
Some portions of the rock are fragmented
or weathered to gravel size pebbles and
show advaoged kaolinjzation = kaolinized
zones appear to correspond with zones of
pumice clasts Numeraotis slickensided
Jaints exhibiting advance weathering of
the joint surface Seconrdary Pyrite




CLIENT

PROJECT

SITE

Klohn Leonoff Consultants Ltd.

CivIL 8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

BRITISH COLUMBIA HYDRO

HAT CREEK-ASH STORAGE DAMS

MEDICINE CREEK DIVIDE

JOB No, VA 2321

HOLE NoDDH=77-501

SHEET No.!__OF _8

DEPTH

ROCK TYPE

DESCRIPTION

WATER

TEST

PRESS.

LENGTH
OF
RUN

RQD

%
CORE
REC.

deposits along joint suffaces. Hole

was flowing about | g.p.m. between

h6.69 and 58,22,

57.4% - broken up core, advanged

kaolinization,

57.61, stickensided joint at 207 W.C.A,

slickenside +races at app, 20

wl/horlzantal

58,06, slickenside joint @ 10° W.C.A,

56.69 is the beginnipng of a fault zgne,

58,22

BRECCIA

Highly weathered, rubbly, mainly sand

.61

100

58.83

and gravel sizes, lost core praobably

renresents kaolinized material,

58.83

BRECCIA

58,83 - 59,13, same as 58,22 - 58.83

.92

00

59.74

5613 -~ 59,74, alightly to moderately

weathered, relatively intact core pieces

'-“ab 3= 59 A4 y braokon Lore., rust

q+a|npd along fracTures 6 mo thick cal

ite

aor daotomite vein at 80 W.C.A, at 59.28,

59,74

BRECCIA

59.75 - 60,50, sape as 59.13 - 59,74

i.52

75

61.26

60,0 - 61,26, highly weathered and

kaolinized core.

60,05, iron stalned joint at 20" W,C,A.

Calcite or dolomite-coated joint at

lo” W.C.A,

61.26

BRECCIA

Same as 59.74 - 60.50, secondary Pyrite

62.79

on fractures., 62.33 - 62.48.

Fragmented, kaolinized.

62.79

BRECCIA

Slightly to moderately weathered.

=Y

40

|00

p4.16

Highly fractured, numerous glasts of

Dumjre_ﬂifh little or no kaol|n|za+|on

R3.T0 = B4.01 Open joint @ 30° W, C.A.

64.01, End of fault zone.

64,16

BRECCIA

Unweathered, hard, dense.

30

00

2.68

64,3]1 ~ smal! fractured zone

64,77 - open joint. at 40° W.C.A.

64,77 - 65,68, core rust stalned.

£59.53 ~ 100 mm zone moderately

weathered and kaolinized.




Kiohn Leonoff Consultants Ltd.

CIVIL 8 GEOTECHNICAL ENGINEERS

GEOLOGIC DRILL HOLE LOG

CLIENT BRITISH COLUMBIA HYDROQ JOB Neo. VA 2321
PROJECT HAT CREEK-ASH STORAGE DAMS HOLE NoDDH-77-501
SITE MED|CINE CREEK DIVIDE SHEET No.8__OF _B

Lwnrzntensrq %
DEPTH ROCK TYPE DESCRIPTION PRESS.| OF % |core
TEST | RUN | RQD | xEC.

65.68 | BRECCIA Brecclia, hard, dense, massive 1.52 90 {100

67.21 unweathered, rust-stalned core alternating

fine and coarse qrained layers.

65.99 - slickensided joint @ 20" W.C.A.

Slickensided dipping 20" with horizontal

lalnt surface weathared, rust-stained.

67.21 | BRECCIA Same as 65.68 - 67,21 921 60 {100

68,17 Someshat more fractured.

67.21 - 67.5|, fractured. Fracture

syurfaces polished or _slickensided.

68,12 | BRECCIA 68,12 - 69.04, Breccia, same as .52 95 100

9.65 67,21 - 68,12

68,88 - irreqular open joint € 10~

W.C.A,

£9 .04 - £9.65 = sandstopne -

rad, dark

areenlsh brown 3 o A mm thick

-

subvertical-calclte veins In core

A2 .65 = FEND OF HOIFE

NOTES :

|. All depths from drill platform,

380 mm above ground.

2. Drill hole located halfway between

sta. 15 and sta. 16 of Sejsmic

Lina.




=

)
4]

GROUT

CAVE

SAND
GRAVEL

GROUT

CAVE

SAND

GRAVEL

GROUT
SILICA SAND

GRAVEL

ﬁl______.._
cel———————

-
~_o

R
.',Ir\o ",\]--—--—-—-]

e tale

4——10m (32.8)
- ——148m (485)

“H:l __20m (656

2lm (689)

436m (143')

F el ———— === —— [ "

TR P2l (S——— —_————————PF[7%

468m (1535)

= 516m (1692)

603 m (1978}

625m (205"

672m (2204)

71.7m (235')
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WATER SUPPLY AND ASH RETENTION DAMS

B.C. AYORO AND POWER AUTHORITY
HAT CREEK PROJECT

STANDPIPE PIEZOMETER INSTALLATION

DDH 77-50I

PROJECT NO. [oATE AN, 1978

VA 232I

PLATE CI?7



APPENDIX 1X
Grain Size and Atterberg Limit Test Data
Plate Nos. C18 to C22
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APPENDI X X
Triaxial Test Results
Plate Nos. C23 and C24
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APPEND I X X
Pin Hole Test Results



PIN HOLE TESTS

TEST DESCRIPTION
Three samples of Clay Till were tested for erodibility (dispersibility)
in accordance with the procedure outlined by Sherard et al. (1976). Samples

| and 2 were obtained from a combined sample from Test Pits 115, 116, 117,
119, and 120, and were air-dried prior to testing., Sample 3 was a grab
sample from Test Pit 102 at a depth of 3.26m stored at its natural

moisture content (11.6%). Since samples | and 2 were previopsly air-dried
and it is not certaln how the dispersive nature of the clay Is affected

by drying and rewefting (Sherard et al, 1976), sample three was tested

at its natural water content to confirm that the clay Is truly nondispersive,

All samples were screened through a #I/0 sieve and water was added to bring
the water content of the sample to approximately that of its plastic limit

prior to compaction with the Harvard miniature compactor.

Distilied water was passed through a |.!1 mm diameter pinhole punched in
the 30 mm |ong specimen. Initially the water was caused to flow under a
hydraulic head of 50 mm for 5 minutes. The hydraulic head was then
progressively raised to 180, 380 and {1020 mm incrementa!ly for 5 minute
durations at each head. The dispersive nature of the soil was classified
depending on the measured flow rates at each head and by the colour of
the water emerging from the pinhole.

RESULTS AND DISCUSSIONS

All three samples were found to be nondispersive (classification NDI)

according to the three criteria set forth by Sherard et al. (1976).
For the samples tested,

1) the water emitted from the plnholes was clear at all hydraulic
heads.

2) the flow rate was constant at each head and was less than 40 mi/sec
at the maximum head tested (1020 mm)., Table Xi-1 summarizes the
flow rate data.

3) negligible enlargement of the pinhole resulted from the flow.
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TABLE XI-1

FLOW RATE SUMMARY

HEAD FLOW RATE (ml/sec)
Sample #| #2 #3
50 mm 0.38 0.23 0.24
180 mm 0.81 0.62 0.60
380 mm 1.44 1.22 .04
1020 mm 2.7 2.34 2.23




