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Cdr bo' id te dnd ..u l phides co.non dS coa ti nu on
j o tnt s d lU ) trectures .
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.. t d i n in ll a l unq j n f nt ~u r fdCl''' , no Ilf' lll-t rd t lv e
werlth f'rillq . J o t .u s ( lfJ!O l' l , Sf.oj<" pcL

7. 1.2-?2 .k - f r ",ctu l"e ZOll ~~ . ver i ( lose ~IJd ( f'd

t re e ter es dud j o t nt s t"' d l fld wit h c ar t.oue t e
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COHf; DIAU[UM nn ( 1. 75") 0. 0 .

ORILLING OATES , AuqU'io l 10 TO Auqu\l 14 , 19R1
DATE . Sep t euber 19BI
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La s i uq AdVcUllL'r
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It ~ ! Ta U OF HOLE
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rot··..
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18 . /
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___l~~ '_ -2f _.R.l!_CL
QUdr t! ntori t e I ~Ied illfll IJ!"d Y to med i ulll qr een-q r e r , 111{' diulII
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HL 7­
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(8 1)
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ld ( t' , ' Of cl e v and r ~d fl <l ' Il I ' l'n t~ u t en
37. 4 -38. 3 • t ore !Jroh'l1 by dri Lli nq ,
t r aqn.ents 0 . 25 t o 1. 0 irn h , d VI' ,' d IJ~ It 's ..
t h,Hl 0 .50 inc h . (on ' l o~ s of n.f f {'l; t
t 'f~l wt:f'1\ 3/ . 4 dll{J 40. 6.

38 . 8 - 39 .~ · Snea r • IO ~ . row,I, , p l em-
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ro<.~_ •

31) , 5 . ]9 .b . 511 10'.11, 41, . oc r / t i" I,t , h<!dled.
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RUI! 4
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!JurI '.J

] f, 0 I 92
t o ( ')6 1
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' 1.0 1
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46. 0

kUll 1

41'·. 0 I 100
10 ceb)
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in~. ' .!~~ l C. Oe. 'f.'~ .t . 'O~ ,"" "''' .0 ,••""I...·..~ ' ,..~
. ...... '0 .. , • • ' , o..os, O. i"" ' ,u .. · <.01' co-t . a . ' · t ' e

cuar t z . Fre~h to s l <; hl y wtdt nt'r ed .
uen e ..,,11y hard t o ve ry hltrd . Jo i nts ",ery
c lo se t o wi de . fre s h t o s lfQ ht ly _eat her'ed
.. ith i ro n ol i de Sl d i n i n g on surfaces .
Carbonol t e I n.:~ su 1p" i des C(lImI(In as cce t t eq On
J oi n t ~ ,1M frdcl"res .

18.7 - 41.1 · 5li ilht t y ..eat~n'·d ",it " iron c .. ide
s t cd ni n;J dl onc i oi nt Surface", 1.0 eeoer - et t ve
. e ol t t t> ri nq . jo i .,t!i. d ost' ! j 'iPH ""' .

2 l. L-2 2 .S - Fr ilc t lor e zones • ve ry clos e S;JoI C. ed
f r .scturt'S oI hO jo t nt s reeted ",itt: c e r bcne t e
"nO 1ron c c t ce . $OIf e ODI:"I1 ! roUures \ e r )'
ct ose to ctcse s paced a t 0- 10~ . 20 • ene 10
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s l ic ~ eni i Jes on SC':"! fro<J" en U .

OUdr t! utcrt t e
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. ...,

LI 'l',TUO(

Ot P-AA Tl,IA [

AZIII'uT"
~.
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O..er b",n::e r

LOCAl'OIf

o

...........
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(9.' 1

18 . ;
(lUI
20

( 13 .e )

~ _ I:._ - - ~ - - --.l..0!'. .D! POC., _ _ .
nt o-t t e ved iwe q r ey t o nit' d l r. qr (' t' r,·q r dj . ~ed l uPl
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10- 15,. ," df i es ( t-i ot t re zno-n b l ence ) , 10- 15

Qun I
l A. 7.
21. 0
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(87)

' 0
OJ.b)
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( '7 .0 1

36 .95- 40 . 0 - S hea r/~ rdc tu n:, zone . J o i nt s dn J
frac'- ur e s ver-y clos e t o ct cse tv snecec ,
nl)""e r Ol.> S he a le d f ra ' tu n~'S t br ouce out .

3; . 1 ~ Pos s tb le shea ,' . t.'i t h D.n i r,d .
la.er of cl ev alld ,·oc~ fr a~ 'en t s on ':0

37 . ':-38 . 3 - ( ore bro ken by dri l li ng .
fr.JqIlen t s 0. 25 t Lo 1. 0 i nc h . evereqe t es s
t l>an 0. 50 t nch , rcre l os s of 0 . £ eeet
t etM!E'fl ;7 . ': and ': 0 .6 .

18. 8-39 . ': • Sne a r • 1 0~. rOu'jh . p I ar e
~; t h st t c ve.s t ees , c hl ori t e ccerec. tr cet .
Su . -td de "' i ne ra li zdt io n i n s ..rround in g '
rock .

39. 5 - j9 .6 - She ..- .... u .o: r j t h ,M , la. " l ea .

39 . ':- .10 .0 SOO'"€' . i llor hj\l r ott>e 0 1
al te-a tt on . i th fe 1dSO<l r 'i el t eetnq t o c l e ,

.1l. l·':Q. 5 . Jo i nts c tc se t o QOdt" rdt e ly c tcset ,
sp ac ed.

49 . ': ·63 .9 J OInt s clos el , ~pa ( .. ,J ,

31 . 0 94
t o (88 )
36 . 0

Pun 5
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t o (5£\
41. 0

-

R""n e
.:1 0 100
t o l- I
':6 . 0
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62. 2-63 .8 - Alterat ion l one, s li ght ly t o
un 10mode rate ly hydrothennall y a1te~d. cor e

s lightly pitt ed. several hea led f ra ct ur es . 61. t. 100Sul phi de lIl fne r ali za t ton on frac t ur e sc r eece s . to (80)
62.45 · Fractu re . 7O~·90e . friabl e on 66 .0
surfaces . c layey. - - - -- -
62.75 - Poss ible shear. 40°. 50° . len
than 0 .12 Inches wide . chy foHng. _un 11 10::1

63.9-87. 9 - Joi nts cl ose t o l"Oderat ely clos el y 66 .0 100 (".01spaced. to (' 0)
70 68. 9-87.9 - Jot nt s c lose to eeee retet y closely 71,2

(6 5.8) spac@d .

68.0- 70.0 - !:lulphides along ees t jo i nts . - -- - ---
Run 12

- Joi nts a t 50e ol nd 15
0

• r espect i ve)
71.2 100

15. 9-76 . 1 t o ( ' 4 )
wi t h cl ay cootl ng. sulph id e mi ner a l i za t i on. 76. 2

63.2·77 .4 • Core 15 IIIQre hig hly bro l<en --- - - -
IllOStly by dd l 1t ng . very ctose to closely

Il:un 13spa ced t hrouqhout . no
76. 2 100 ( 10J . ' )
t o (88 )

80 81, 1
(75.2) --- I -

gun 14

81. 1 100
to ( 94)
86.2

9u'l 20

t0 7.0 98
t o (66)

11l . 2

100
( ?7)

' 0
( ' 2 )

100
(")

76
168 1

100
(88 )

100
(1 00 )

Bf , 2
to
91.2

Run 21
111. Z
to

116 . 3

un If

91.2
t o
96.2

un 11

96.2
t o

101. 2

Run 18
101,2
to
Ql.. L
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103, 9

t o
107.0

115. 0- 125.:> - Core rre<l f,," to dark Qr ay .
gr ay-g reen and H ght gr ay due t Ollar i H ; on in
".,. f i c a t ne ral s .
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gr een-gray. ver y ft ne gra in t'd Quar tz di or it e
mat r h. , hard t o ,,~ ry hard. SOfI'e Quar tz
hea l ed r rectvres . ~f nor hydr othe m al
alt t'rotti on lota11." . n~rous Quar tz stri nqer \
ee e pods .

86. 3-96. 5 - Hea lec:! br ecci a . quar t z d toritt> .ufl I ':
f ra ITents i n a fi r e 9r a i ned Quar t: d io r t te 1- -­
ll"a t r l . IoI l t ~ se-e !Ii nor hydr ot he,...,a l a l t e rat ion
~ l on9 j o i nt s. U 'l IS

86. 3-86. 9 - "inerallzed lI..! in. te ss t han
0. 25 i nch a t E6. 6S. poss ibl e s hea r .

89. 1- 93. 1 • Jci nt s lIe r )' ct cse to ct ose
s paced.

Quar t z Dior ite

'0
(84.6 )

Ruf' 8

51. 0 100
to (76)

_ 5.6...L __

Run 9

~ O . 1 100
t o (92)
61. 0

57. 9-5 9.5 - rets t c dlle . 119M gr ay . no IMf i cs
very hard .

Quartz Diod t e

60
( 56.4)
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120
Im .a)

Oudr l l Dio r i t e un 22

116. 3
to

120 . .1 · 135.0 - Jo i nt s c lose t o Ifooe ra t e l y cl ose'12 1.2

100
( 100 )

"0( 1,1 .0 )

; 50 . 7- 158.': • :' t1f"' e rous "ractur es . jo i nt s
ctosetv soa cec a t 10 ' - 20 ' t o co r e J ~ l S . so-e
bro cenbv dr i l l in c , pla nar. "'eal~ w lt~
ca r tx na t e and chl ori t e . ( Oft: l os s 1 ,2 fee t . RlllI 29

1.19 ,7
t o

155. 9

s:
153)

131. 0 93
to ( 98)

136 . 0

Run 27

14 \. 0 100
t o (100)

1 ~5 . 5

Run 28

145. 5 100
to ( 76)

1019 . 7

Pun J2

166 . 0 100
( 0 1<0)

17l. v

Run 3)

111. 0 ,.
t o ( 30)

176. 0

_. --,," "176. 0 100
t o 1961

18 1. 0

sa
(0 )

t»
155)

161 . 0
t o

166 . 0

Run 30

173, 6- 114.2 Q....ar t z ve tn.

17.1 . 0 - Par t ially neetee shea r or br ez r i a
zone . 20 ' t o co re H i s . 0 . 5 in Ch ... t ce ,

165.-1- 171. 'J - I··ode rate l ,. I'Ido"d t o I'>u d.
bl e ached ...t nte , sliontl y ' ri a n;e ollonQ
fractures eno jo i nt s.

171. 0- 174. 2 ( on;:l1etel .v hj'd ro U't'nf' " ll y
e l tered a s abc..e . " r-i able , so f t ano
(~~ yey . otes ttc ,

17.1.2·222. 0 . f r esh and na rd . j om t s Yt:l'j
ctcse t o »ooer e t el y c lo se SPdt ed .

159. 1· 11t. . 2 - S",('M /d l t e rdt i,, 11 N ne . l"'OJCr .. t el ,.I ;~ . 9
t o cceet e rel v h.f:1 ,· o t lle '~d ll y et t e re c .~lt~ 151. 0
Iocen aec s he<trim;.

159_7- 165..t · ;,l t o: r ol t iOIl zone . severel y
t o coroletet v a lt e red . core friable ,
pi tt ed . "el dsper s a l te re d to ctev . 'Je r 1 Ru n 31
sof t anc pl as ti c t n upper 2, 0 feet.
Sl id t!ns des onse-v ec on so rt cl ev cceteo
re.- ne nt Jo i nt . Core lo ss 3. 3 ree i .

lao
(1 59. 1)

ItiO
( 150 . ' )

170
1150. '1

100
(so )

100
~ 100 )

100
( 96)

Run 26

136.0
t o

141. 0

Run 2S

Run 201

12iJ. I
t o

131. 0

vn 23

121. 2
to

126 .1

145.5-14 6. 45 - Fe l s i c dtke , l i ght gr ay. f tn e
gr a i ned . l es s tha n 5. ll':c f i c mi nt-r ol ls . hard .

148 .7 ·14 8 . 9 - Jo i nt s at 20" and 30=.
r es pec t iv el y . c lay ey ma t e ri a l conta i ;Jing SOIl'e
rOCk fra lJf,ent s . Pr oba bl y s nee r plane. no
slic kensides .

126. 1- 127. 3 - Alt er ati on lone. sli ght l y
b leac~ '. d . hydrothe rma ll y e t t e rec ilnd
J:l 1r.e r a l i zed band. s Jl phl de bee Ie d r rec rures •
ti ght . ha r d ,

135. 8-1 701 . 2 - Cor e t.ec (JIing ne - e f r-actu red .
Jo in ts cener sl lv ve r y cl ose t o clos e s pace d.
soee dr-ill in g t ncccee , Cont a i ns il ~f"o;

nee t ee fr ,tc t ures .

\ 23.5 -1 2 3. 75· Alterclt ion zcne , s l j qnt l y
bl eached . SH lJht ly hYl1ro th et"ll'a ll y et te-ec ,
T\'.:o jct nrs at 30~ cl nd Soo with sor e c hyl
ca-tena te coa t i ng . ,11 9Ml y fri abl e.

125 .0- 125.8 - Peeled brecci a . qua r tz ct or r t e
f r agf!'enh i n fi n€' gr cl i ne d Qua r t z d i orite
milt r h .

140
(13 1.€ 1

130
1122.21



ACRES AIIU ICAN IICOIII'OIIATIll 0 ClIISUlTiNG EIG..EUS
.,,'FAlO • I[W YOI.

DlllLllllG IlIPDIlT

ACRES AIlERIC" IIICORI'OIIATEO - ClIISUlTiNG ENGINEERS
IUffA l O • III(W YO"

DRIL LING R E P O R T

Cu I., ALASkA POWER AUTt«JAITY •00 ... PS700 . 05 Cul llT Al ASrJ. POtiER AUTHORI l .00 ... 'SlOO. 05

-.om Sus t t na HydroelK t ric Pr oj f'ct ..... ... 8..- 1 -.om Sus itn. Hydr "" l e<tdc Pr ojE'Ct ..... ... 8"'· 1

..'" Wa h " a ( Nor t h Ba nk) t lltflT IG t .. 10 .... \lia t a" • p oor t tl B."~ ) S MUT ., 9 .. 10

Pun 3S

181. 0
t o

186. 0

211. 0· n O.2· Lei l l t nq .,:<! t e r " e t ur n tess tot.an Run.u
50 211.0 100

t o f7 lS )
216.1

~ CCk.ll• . l'fu _ . "'O ~_ .,o. • • ·... . ,ltAC._ 1.... .
.....,..nOO. ...... UK'OOI c• •,.... L.C " ~ . ct ,.. Q • • • (

Quar t z Dtor-H e

, I ..• ..
~ ~,'"

100
(l 00)

')uar t: Oi od te
I ~". '»:'~~ C:I, C'· . · I · · , at .Ill.,.' ..c: ... ... •...T · ·Au.·,,,,.

... ••• •• ,t ,eo-, 0- u ,,,,( .c,' ee-I . CI •·..~ . f f( I ,' . -0
~.:";'''

Run .10
20 1. 0 100
to (93)

'BHT-'881-(l _
Run 42
2V: .8 100

to ( 641
208 . 4

--- 2' 0
Pun- ':3 (225. 5·
208 . 4 92
to (m

211.0 ---Run--U
211.0- 100
216 . 1 (76)

190
( 178. 5)

200
(l8/ .9)

210
(191 .3 )

195.&-196.6 - Joi nt at O' · 10e• par tially open
with thi n coating of ceetcn et e and chl orite .
and sand s ize r ock f r d9"'ents.

195.0·205.6 - Severa l close ly spac ed 10­
angle joi nt s O' - 1 5 ~ . Most are t i ght wit h
i r regul ar surfac es , par t i a lly to co-ct e t el y
coated with chlori te and ca r bonat e .

207. 1-207 . 3 - Shear , 30' , cont <l ; ns 0. 13 i r.ch
wide brownish qre en ce lc• •-eccs clay wHh
some s~l1 I"OCk f r aC)!"ents. s ur ro undi n9
core hare"

207. 6-208. 3· She a r , 10' , 0. 06 i nch wide .
ye ll ow-br own carbOnate f illi ng with s·· a ll
r ock f r agments . Sur r oundi ng core i s ha rd .

--

Run 36

186. 0 100
to (100)

191. 0

- -- --
Qun 31

191. 0 100
to (92 1

196. 0

---- ..--
Run JS
19£. 0 93
t o (73)

199 .0 ---q-u-n -j9
199. 0- 100
201. 0 .JIQL

220
(206. / )

230
(2 16.1)

222.Q-22J . e ;.1te ,.a t ; c n r o-e , :rOde r a t e l y t o
~everp ly h}jr ott'e """, ll y e t t e - e e , f ", l d ~ t'an

a lterpd t o cl -,y _ ~ p'tu rp inta c t. '/ pq ;
frhble .

223.5 - ,,': . 3 · :,1tt' ra t i on ac-e, -cee-etet v
~vdl"O t t1t'IT .. l tv el te -e c , cu t th rou~ h()ut toy
ii-r t"gul .tr f fac tu r t' s an d j o i nts . pri .. ad l y at
0'. 10 ' and ':0 ' . Ca '"bona t p hea led bu t e l t e-eo
by h)'dro the~a l ~ o l u t i on . Pene t nt ;ve up t o
0. 06 l nc ht' ~ a r Olond t r ac t u-es . .e a~E"n{'(j but
"'Ode r a t e ty ha,.d.

224.tt-2.13.0 - J o int s cj osc t o - ceerete tv et ese
sceced.
226.0 - 226. 5 - Quar tz vet o, 0. 12 i ncht'~ widt'
a t 20 ' t o core al i s . 0. 15 l nc he~ .... Id '"
a l t E" r a t l oll l one - tc- e it . e-ode r a te ly hvj ..o­
the ,..,.,a ll y a lt er ed. "" rle.." t p ly hard .

226. 3-227. 3 · CuarU s t ri nee r . 0· - 1 0~ . 0. 12
tncees to 0. 25 i nc lolf"S .. tee .

221. 1.228. 2 • ~.Ifi c dU f' . arhan it i c . 2C
0. 5 t ncees .... i de . ;'a r d . P"Ob.tb 1y ancestte ,
232 . 8 • SPOt'a ' . 25 · . less t tlan O. Of i nctJ .. ide .
toard . t i~~ t . "'e",l '?'d lIlit " cs..tcee t e .

PUll -15

21f . l \ 00
t o (82)

2Zl. G

1- --
P IJIl J f

221. 0 100
t c (SI)

22f. 0

- -
' oo "
2ZE. D 100

t o (IS )
231. 0

- .

C:un "2 j 1. 0 100
to (l00)

236 .0

---- - - -_.
Rtm ': 9

236 . 0 100
to ( Q-l )

2-10 . 9

- -
°u~ 5{l

240 . 9 100
to ( 90)

( .16. 0
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ACRES AIlER'CAN INCORPORATED - COlISUlTiNG ENGINEERS

IUFfAlO • MEW YO••
D R ILL IN G II EP O R,

,------------ - - - - - - - - - - ---
ACRES ANERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , lEW ' 0••

DRIL L IN G R ('- O IllT

HIO.t(CT lius; t na Hyd roel ec tric Pr-ojec t

SIT[ \'/" l a n ol IPtor t h Bank)

Joe "l) P5700 .05

MOl.( ~ 8M-)

SMU T ICl 9 OF 10

HtO.lfCT Sus H fla Hy~r(W lec tr , c h oj f> .:t

S IT( 'oldtanol (r.c r t h 501 n.)

Joe NO PS '00. 05

MOlf IiIIO B~ · l

SMUT Ie) I e Of' 10

256 . 0-299. 9 - Co re I S very hard with ct ose t o - - - - --- ­
IIlOder a t e ly clese s pace d joi nt s.

Run 53

256. 0 100
t o ( 94 )

260 .9

t>. . . ..
,-

2~0

(2 3' _9)

260
(24' . 3)

270
(2~3 . 7)

Qudr U Diod te

ii"l~~,_.~ ~O~O • . · I . '~ -': . <'e• • •0: ..0 "".~ ; ......' I "C•.••"t ~~ 08 U '. , .. , ~ • •~. a I·,

242 .5 - She. ,. , JOe . less t holn 0 . 06 in ch wtde .
possibly bro~en by dri ll i nQ. Conta in s thin
COdli ng of ca lca re ous cl a y !!'a t e d a l.

244 . 5--245 . 4 - Felsic dHe. quar t l rich . l es s
than 2 e att cs , very hard . l' r ?e r dnd Icse r
contac ts at 40" .

243.0-256. 0 - (o re ;50 'lener a lly very "" rd .
Cut by nurrero...s f rd c t ures at 5°-2 0 ' . ~s t are
he a l ed and t ; ght. SOfT'e br oken by drt lling.
(e nt a lns th in cDati ng of ce-co nere dnd
chl ori t e . r r ec t ur e spa clnq c lo se t o
modpr dt e ly c l os e specee ,

267. 4-2 69 .2 - Jo i nt . 5 ~ . tee tee li th
car bonat e .

" ....... - ,
M ~

' UI ~".,

PU.f1. .~9 ---

'"" ~I

2-:5 .0 100
t o ( 100)

2St. 0

- - ---

Run 52

251.0 100
tc ( 96)

256 .0

.......
,-

280
( 26J . I)

290
(272 . ~ )

K -'''!.!..{i'!! co..o- · f • • _ . • 0 • A ..• ·0010 , .
4 . f ••• •0 .. . . . . I • ...at o- u " ,( . , ',"". ..o t'~.U1 "' ''· _ . 1'(

282 . 5-28 : .1 - "'He rat ion l one . sev er e l y hydr o­
t he'l'l"a ll y et te ree, very soft and fri ol bl e . 0111
f eldsp.-Irs et te ree t o c lay . re ... t u-e " lIr t l . lIy
pr e served .

282.5 -283 . : - Cont olins • t hi n oI pholnH i c
d U.e . 0 .38 tncres vtee , 20" . s he llr ed dOO
crecc t et ec but i ntac t.

28~ .8- ?87 . ? - Aphdniti c di ke . qUdr t l ri ch .
t es s ttldn 5 e e t t cs , verv hard . JOh lt'i c lose
a t l O ~ and 45" . -cs t neve cer tc nare coe t f no ,
rltre r Ou'i he'd l ed . i rre-glold r rr-ac t ur es throuQh­
out.

290 . ? -2 91 .0 - r - ectc re , 0"- 5 ~ . eeetec wH h
Quar tz . ve r y ti ght. harJ .

. I "~·" "'M"''' I ~"

r---
," 57

75. 4 100
ro ( 100)
80. 4 ._--
un 58

280 . 4 100
t c (25)

285 .6

- - ---
Ilun 59
285. ,5 100

t o (82)
289.Q --- -
Run 60

289 .0 83
t o (58)

295.0
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Ao l'S ..vmc n can tncorpora i c d . Consult ing I ngl nc ors

Huf talo, :\; C\\ ' v ork

SUMMARY LOG

Ho le No.--fl,j - l

Sheet No . _,_ 01 _ ' _

C l i e n l

PrOj e c t

Site

S..Si :"d -y c- ce te ct etc r ..o~('~:
..et eee t',or,.. Sot" . }

.lOti No. P5700.0 5

:<I.' ...., "11 ."'... .. . t t _ r .1 ~O. t . ·., , .. . . ... . U
JC .. - , Of _

<'"

( "0 or 901l;' ,G
299. 9'

C'io. t> . ' pi s tc •
l f ra ctu re . neet ee .
. Seear . a l t ers ticn

zoee•

I s-ecc se, -e aree .
• e..act ....t> se-e ,

et te-ec.

:;1. e. -e t t i e .
J r rect u- e t one .

~ $ne a r ~I· dc t u . ("

al a ' ''a : l0n r cne .
I riH e . -e tst c .

S",t>a r .

(I 'oe r t ur(! (>fl

FFFl9'9 Cuar"i: : ­
I-t-H...J.-lOiod :p



- - - - - - - - - - - - - - - - - - -
AClIES AIIOlICAN IIICOM'OIlAT£O - CONSULTlIl6 EIl6IN[ERS

IU"ILO • • • 'Oil
DIIILLING "E'ORT

ACRES AIlt:RICAN IIlCOIlPORAltD • COIlSUlTiNG E_EERS
IUfflLO • If_ YO"

DIlILLI.G REPORT

CL I[fIlT , AlASrA PClaEP ':'UTHOP: 1Tv .101 110.: P5700 .0 5 CI..I(JillT "l ~S I(ft PO'oiER AUT I"ORIT'I .,loti JIO P5700 . 05

f'ttWECT Sus itnd Hydro el ec t ric P..ej e ct MOL( .a 8"'- 2

SMUT'" 2 Of 13

COfllTI'ACTOIIt The Ori 1 1 i nc ( OI!'Pdny
LOGGED ,., . l':. J. lih ltf' , " . ~. Bru en

~ COLo- .T• • ' Ol. o6I_, 'OO...._ . ",*O:Y_ ,f&!,;LT'. . . _
.....' . . .. , OO.. ...lI.~_ O't e-... LOI'I'~ . ca.._. ~ ~l...' ..

llun 3

19.5 100
t o (58)

25£

P...il L 00: ~ O l

fhn 5

15.5 100
t o ( 5&)

30. 5

I . ' ~"01 __" "
" ',

15 . 8- 16 . 9 · Cor e bdd l y br oken ::'y drill t nu ,
angu la .. t ..agr.ent s 0. 5 t o 1.0 tecnes , ce- bcnet e
f il l in g and i r or. o . i ele s tdimflg .

23 . .1- 26 . 1 - J o i nts ve.·.v c tos e t o c l ose ly
snecee.
25 . 7 - Jom t , 30- . nece of c l ay .

26.1-jO. 9 · J.; i nt s cl ose ly s paced.

~~ l O. O_, T' •• ~ .( . I'(1~ · ",.. ,.o ..• ,• •~T , T, ..~ .

.~'"'• • • 'C.. , . . ...~$ O. "", C.... ' " . ..c11 CI:'Al . ~I"I " T " " . P C

29. J - r ,·ac tu r e . 50 • c te v coet t nc .

30 . 9- ':8. 25 - Jo tnt s verv c lo se t o c tcs et ,
spa ced .

Andes i te
r or chyr .v

' 0z.: c1

: .....
e

A. S.D. C.• Zone J
183P. S
1830. £
1510. 3
1i68.B (7 - 28- 80)

DtttLLlMG DATU . J u l y 1': TO J u l y n . 1980
O&TE. J ul y 1981

~;) . 227 . 72 5

E: 7':Z. l}o10
043
55-

( ils i nc Advct nce r '&" flG Dl&_n. Sil (3.0M

) l . O.
Did"'ont' Cor e Tripl e Tube (0"£ 0 1&11(11:. : NO ( 1. 7S") 0 . 0 .

LATITUOl
O[P""TUlI£
AZ IMUT H

DP

SOL
' 0«

£L[VATlQffS DATUM I"Sl.
COROuflO SUltfACl
ROC_ SUlt n CE
&OTTOM OF 000\.[

M TOI TAIILE
1) Dept hs rre ds ur ed e l onq ho le . Tr ue cec m s i n ( ) .
2) All an91es ee esw eo t o tb e core ad s .

OlItllLlfiIIG
w: tMOO,

""on s

......
,01'

o
l:lu l1 6

30. 5 9S
t o ( 2.. )

35. 5

PUll 7

35 . 5 100
t o ( 92)

':0 .5

Qun 9

J 5. 7 100
to (771

50. 5

P;;n ID
50 .5- 100
55 . 7 (81)

10
(8. 21 -- MfM sl t e

PO"Phy..,v

TOP OF ~cn
Gree ni sh -a-r a-v- t o lre d"ftir.~-9 ray:-:irle;:raTrlea-­
QrOUnWd s s with f ine t o Ife di lrl qr a i ne d white
plagi oclase phenoc ry s ts . n ow s t r uc t ur es .
Contai ns i nc l us i ons of a c;r a y-wi1 ite . II': l;"d ; ur.
g r a i ned et o- t re, d g r een . very fi ne g r d ined
ande s ite. dnd pos si bl j s or a-ctlli t e .
Inclus i ons er e gene r a ll y tess t hdn 0 . 75 in c hes
i n e t eee t e- . Genera lly ",dr d . f r es h t o s li ght l)
se e tte r eo , J o i ni::s a re ira... s t a i ned . se-e
c ar bona t e fil l i ng . OisSemln ,lted su l ph i de ~

t hro ugh(,u t .

10 . 0-23. 4 - J o i nt s cl os e l y space d .

15.8 -16.9 - Cor e badly br oken by nri l li nq ;
engula r f r agrl'e nts 0 . 5 t o 1. 0 i nc hes . ca r bona t e
f11 1i n9.. 4 nd i ron os Ide sta i n; ntl.

oaT[ , Feb " Jary 1. 1982

-- ----

'"' 1

10 . 0 100
t o ( '6 )

15 . 0

--- --
Run 2

15. 0 100
to ( 57)

18 . 7
- - - - _ .
.~ II ,!_,?A 82 t~ !: J

Run 3

40
( 32 .8 )

51. 0 · Flo ," s truc t c ..e , sr-.
~ 1. 65-55.9 · Jo i n t s ve ry c lo se t o eocere t etv
c lo s e s pac e d .

Run 8

':0 . 5
to

':S. 7
"( 531

f /



ICI£S AllEllCA. III:lllIPOllA1£O - Cl*SUlTl.G E_EERS
IU F"LO • WI. 'fOIl

D.ILL I_O •• 1I'01lt,

ACRES AIlERICA. IIlCORPORA1£O - Cl*SULTlNG ENGINEERS
I UFfALO • IiIIE W ' Ollt.

ORILLIN G flfPOIlt,

NO.tl tT Sus t t na Hyd.-oel e<t rtc Proj ec t

' IT( IIn . n. ( ~rth Bank)

'00 ... r Si OO . 05 Q, lf lfT .\l. ~S~ P " ;'UTHORl i 'f....... 5iol - Z .....ICT SUSl tna HyC: r~lf>( td c e-e jec t

' .. U T" 3 .. 13 s.,. • • t and ( 'oor t tl l'an. )

Joe IiIO P57oo .05

Run 11

, 1<0(0' · ... :

~M'Y' ~) j

3
(0 :

75
(0)

. 1'1,. ' . -.~ ....
" ' 1 .,.

,,, ZZ
85. 0 77

t o
90. 2 (51)

~u" 31
l 09 . E

Run 2l
90.2­
92. 0

l:fu-,,- l~

~2 . 0

to

115. 2

Run 29

101. 8
to

108 .0

I ~RU~
.l ._~§_ .

l1U;; • • :~ C Cl~C • . · 1. · 1 •.., • .c ..' .•-..;T ~ ~

.... 1• • • •0 ..ot t 000 ' ( ~ . ~ t·~. ,:fw .. - P C

11: .8 -118 .2 Slig'l tl y to lI'OCeora t t'ly al t e red
hy~rot"t'nr..!l ly . bl t'a c"'ed. Jo in t s Jt 20 ~ t o
~O ~. he"led f ractures and j oi nU t hrOug"cut .
Core l oss 0 .8 t ee t .

lQl1 .6- lIS .2 Shear/ a l terati on tone . et eacnee
cna H..y "," i ~e erecct e 4nd gougt' . s li<;ntiy t o
severety attereo hydrotht'n-:a ll y t~roug 'lou t.

scr t , fd "ble, sttceees t eev. !hi l'l gray cl ay
Idye '" at 20 ~ t o 50" .
Core loss Z.2 te e t .

88 .0 ~ 109. 6 Sht'a ,,/ fr 'ac t ur t> zone . jo i nts ctcse
t o ~ery ctose spa ced at 20 t o 80 ' • • it n i"on
od de st4, ni ng . ca r bona t e coa t i nq and cla y
gouge . s i tc eeest ees . co re b<1d1 i b"O~ E"n. cc-e
l cvs 11. 8 fp- t.

8:' 9-82 . 3 Aubb lt'
33.1 -85.0 r -ect ure acee . jo i nts yt' ry ct csetj
scecec a t 30' t o 6(, ~ . SOIl':' art' neet ee . SOfr.f>
i ron 0\ toe !>taini " i and ce-eceete fi 11i ng.

Andt's ttt'
Porohyry

100
(0 '-'1

110
( .1) .

,0
173. 1)

20
(01

Run 17
12. 0

t o
75.5

Pun 20

81. 0 97
t o ( 34)

8'"~ ,._
'Run " . il uo I.UI

Rl,ir, 19
17 .5 57

t o ( 11)
81. 0

55.7 100
to ( 55)

6C.$)

qun 12
5O .!!- 76
63.7 (38)

S~. 5U 100
t o (81)

55. 7

qun 18

i t t (6L

Ploltl 13
B .7 BE

t o ( 28]
E6. 9 ---

11;. " 1 ~

6f.9 - 9S
.68. L (0)_
Run 15
68 . 9- 100
71.2 (; 5)

g~~16 fOO .lQl

80.8-81. 1 - ~rac ture zcone , joi nts very cl'J se ly
s pact'd at : 0" t o 70 ~ . i ron o_l de s t ai n i ng.

69.7- 70. 5 - Prec tu re zone , jo i nt s vt' ry close ly
lipaced , 30" and 60" ori enta t i on. SCJ"e
f ra c t ur t's hea l ed , ca rbonat e f i l l t ne . sere iron
sta in i ng. .

71. 2- 117 . 1 - Shear/fra c tu rt' zone . j o i nt s Vt' ''Y
c l ose ly spa ced , fra cture zones of gouge ",nd
breccia . Ho le cavi ng. cere badl y ground i n
pla ces , gr out ed . Core loss gr ea t e r t han 20.6
reet .
71.2- 79. 6 - Fr acture zone , j o i nts Vt' ''y c lost' l y
spac ed a t 20" t o 60~ . frt'stl t o s li ght ly
weat her ed . Clay and carbon a t e fil li ng .
roundt'd t o subangula r pi eces teas t tl",n O.Z
reet , Co!"e l os s 5 .9 t eet ,

~~ Ul~C • . 'lI!U_ . ,o ~ ~ ,.._r., ('1'-. ~.' ..li .
&o.? l OU ,o<o. ..~. ""Ii0'1 t ... , ~" '::OOOl. a: ool e , l ot

64 .3 - J oint . 30° . i r requl " ,. . S'IlOOt h.
s lt ckensiJes .

57.6 5- 70.4 5 - Joi nt s 'Ie ry c lose t o c lose ly
speeec ,

I ) J . U? - ,..so l nt . JU . en t tl. n u. lnc h WI de .
ro ugh. i r regula r . chy coati ng .

55.7 -60. 8 - Core loss 0.7 f eet.

Andest t e
Porphyr y

70
(57. 3)

60
(' 9 .1)

80
I (f 5. 5l
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DtlILLI_O .1 ItO.,

acAES A_AICAN IIICORl'ORATED -~LTlNG EIlGINEEAS
IUFFAlO , _Ie ' 0111

D"ILLIMG "EPOII'

CUE" T ALASKA POiI£R ALlTHORlh' '00" P5700. 05 ClIEIn' AlASt..A POWER AiJTHORIH ' 00 .. P5700 .05

PffOJfCl SusH Od HJ droe !ect ri c Pro je<t

SIT( ~d ~ i1na poor t tl Bank )

----1-- -- - - - - -- --- -------

MOL[ ~ BH- 2

S"£IT .. 5 Of' 13

zs
( 7a)

..~'- ! - ,M . .....

"., I .~ '.

O~ n ':2 22
1J 8 . 11- (0)

151. 0 --Q~jn-:;3 4a
151.0

{OJt o
153. 7 ---~un-4'; ao
153 . 7~ (OJ
1 5~ . 7 ---Run 45 60
155 . 7- ( 0)
158 . 2
Qun- 46 -- -
158 . 2 46
t o il 5)

6u.3
Run' 47 - - -- -
160. a - 7S
1_6.2.:~.

( 0 )._ -
Run 48 90
162.8
t o (H )

167.9

HOL E NO BH- 2

' HU'tIlO 6 0" 13

Q~'_.!.!0 COLO. · , .,..·r . ·e ~ '...•_ _..o..· ,.......... • ' ' ,..~
.1.' r••"o.... . TI. <.DioS O. U' '' . C.' '~ . ~S'~. ,r ' , fO ,

6j . 5-17 0 .5 ,)oi nt s clos e l y sce cec , iron o.. ide
ret nec , ce recna t e f i 11i n9.

tc- t re

l"tIOJ l"CT Sus itna Hy drc.e le c tri c Projec t

'ITt iiat dna (l1('r-th Sdnl )

; ' ~'..
,-

160
131. 1)

ISO
( 122 . ~ )

Run 35
125 . 7

t o
28. 4
~UiiJ~- - . --
28 .4 92
t o (46 )

j~~OT, I--
131. 0 89
t o to)
34 .8

.,.....
"'~~"., ~ . :>1

Run JZ .loL
~
: ~~ .2 79
t o ( 29)

.lZJ..:...O_ - -
Run 34
121.0 sr

t o ( SI )
125. 7

- - - --
Green , me d i um j r ot t ned . 20- 30 ~ maf ics (bi ot ite
and hc r nb l ende l . Genc r l'1 1y mode ra t ely ha rd.
fresh t o ~ I i g 'l t l y el teree hyd rothe nna ll y.
Joints ve ry close t o ctosel y spac ed . i r on
s ta i ned . sane Cot r ccne t e coat i ng end sv 1f'id e
mi r.e r a ft eet t on .
125. 7- 128.4 Co re l os s 0 .6 feet.

1J.L 2- 135. 3 f r act ure zonr j o i nt s ~e ry

close ly spaced at 20~ e nc 60 0
•

134 . 9·13 7. 7 He a l e d breccia , 70 . dio ri te
f r<l. gments up t o 2 in ches in d i amet e r i n a
fIIilt rh of da rk qreen f i ne gra i ned d i orite .
Ha r"d. shar-p cc nt ec t s .

tl.K!~!!.Q!o C: O~O Il , . ( . . .. . e,~ ....· OOOO _JO'.., '.... . ' .'"'r_,'AoIL' '''G.&"'••" 0,0"••• 1"[11L051 a- 10&' •• ' • • "". ":0 ' COOlIE , Cf OOl.. . ,.... . I ' e

'Jery th in to t hi n l ayers of green-. medi um - ­
gra i ned c rys t :!11i ne roc k and greeni sh gray .
aphan it i c ig neous roce , S1\ ght l y alte red
hyclrotnel"lllcJ ll j , j oi nt s very cl ose to cl osel y
spaced . i ron c.Aide stained. pene t r at i ve t o
0 .5 in ch\ca rbOna t e coated . ha rd.
122 .5· 12 . 7 Fractu re l one. brok en by dri lli l'l9 .
Core los s 0 . 7 fee t.

Di or i t e

Por phy r y
Andes~--- -

'""Di or ite
(Transi t io nal
Zone)

-.. '.0,

120
(~a .3)

130
( IOL S)

. ~. ~

"
,'0. '

.9€.P)

125. 7

~

Run 42

90
(731

Run 52
177.a

t o
181 .0

RiJ-n- 'f9 ---
167.9 - 100
170 . s (BB)

- - -- ----

Run 50
170. 5 9'
to

(42 )175.8

70 . S-17 2.1 Fr ac. t ur e / a lte r at i on lo ne . s ti l,jn tl )'
o I'lOdl!r a t l l1 ot t te re c hydrott,enndl ly . j oi nts
er"Y c l ose ly s pac ed a t lJ " - lO ~ . f ri abl e . CC I ~

adl y brcken . fe ld s pa r s i1 1t e ri nq t o c lay.
a r e l os s a .8 f t .

l ao
147. 4)

170
139. 3)

Run 38
134 .8 94

t o ( 70 )
139.8

Run)9 - - -
139 .8 81

143.1- 163. 5 $hea r /fr dctu re l one, jo in ts ver"Y t o (O)
c l ose l y spaced at ae t o 60e , some sli ckensides . 41. 9 --+--'58"­
Brecc ia and clay gouge, some ca rb ona te, t ri a bl e ~~~ ;0 ( 52)
l oca lly, ct ec es l ess t han 0. 1 feet. Core .
badly bro a an , co re l os s 10 . 3 f ee t . r c
144 . 4-148 . 0 r rt cc nee , no co re recove r ed . }~~4-1 --­

Run 4 r t cone
144 .4

t o
148 .a

139 .6 - 141.ij f ra cture rcm , joints ver y c l ose
t o c losel y spaced at 20' to 30 ~ .

Core l oss 0 . 7 ft.140
( l1UI
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DRI LLING " E P O R '

Cullff AL ASKA POIriER AUTHQRtTy

NO.II " S!.lsttna Hydroe lec t r i c Proj ect

SITt Wa t ana (Nor th Bank )

.lOll am PS700 .0 5

MOt..I 110 BH- Z

' tl U T . 7 OF )3

CLlf llfT ~LAS r..A POIIER AUTHORIH

PlIIO.Jf(;f Sus H na Hyd ro!'"l ec tri c Peoj ec t.

' 111 :':aUnc1l (f~or th ~anq

Joe HO P5700. 05

MOLf IiIO 8H· 2

'MU ' flO 8 OF13

i ',r ' 100
?lB . ;

t o (H I )
.232.5 _

t 90
(l 55.6)

dgf.8}

Diorite

~ tcLC l "OI.AT_ .IO' ' ~-. ~ .
.... " • • • ·OtI . ...~~oe t& '.. . c••,... I.O' · co-t. CI••'~. ( "

177. 1- 197. 3 Diorite i s gener . ll y hard t o very
tiara . Joi nts ar e moderat e ly dose spaced .
179 .65- 179 . 8 ApTl t l , d ill' . gra y-wnlte , f in E"
gra i ned . le ss ttleln 1 0 ~ ma fles . iielded shar p
conta c t s . ori ented :at ~O~ .

\86 .5 -1 87.1 .191. 2· 191. 7 Apltt i c di kes. gray­
wtltte . fine gra ined. les s t han 10.. DI4f1CS.
Unf ra ctu re d . ~ 1 ted ccnrecr s at 30 ' and i5 ~ .

5~rp .

191.0-196 . 4 Core lo ss 0. 7 - eet .

195. 2- 209 .3 Shear/alterat ion zone , s l1g"t ly
alte red "ydrotne,.,... lly, gouge ma te ria l .
195. 2-197.4 arecct e , white rock. i ron o"ide
sta in in9. feldspa r s of diorite bO rderi r g t ilts
zone are altering t o clay minera ls. Very so ft ,
fr table . Core lo ss 0 .4 reet .

I ~~~ .O~
1 8J~

Run 54
182.8
t o

186 . 7

Run 51
191.0

t o
196. 4

Run S8
196 .':

t o
201. 0

lCO
(l00 )

'''''
( tOO)

80

( 59)

91
( 37)

220
( 180.2 )

230
( 188.' )

00l'( . ? ",

Oiori t e

;tti!,!!!~ ~C'~O • • ( ••_ ."O ""COO . ...,. "" ~ .
.... "'f . "?'O .. ....?W• ..ot, oe ... · c... ·... . ..e l ? ceooc. o;'l ? I"C

.?O8.6 - 209 . 2 Core ba<2l y br oken. f r ag:-e nts
genera lly less t ft"n 1.0 t n. • cl ay on IIIOH
j oints , piece s of erecc t e and ~ouge ,

209. 7- 237.1 Joints I}pr er ally \'e I'"Y cl os e t o
clo se spaced , 15e t o 80 ' . i ron o,l de sta ined .
some carbonate f i l l ; ng.
213. 8- 2';S .8 Generall y rlard ,m" f reSh . Joints
are i ro~ ~ ta l nf'd , so -e ca l c ite fil hrQ.
21.:. . ..- 218. S ( I re 10..5 O. J tee t • .

223.2 · 223.6 ce re Ion 0. .1 "ee t .

I
· '~·-M ~_

,0"

Run 6.
£1.:' . 4
t o

218 , 5

Run 6
Z18.5

to
~2 3. ;'

~un 6

12] . ;'
to

22P t

" ...; ~ ,

too
(76)

n
(in

100

(H )

::run 6 /

(l ~!?0 )

RUll 59
201. 0

t o
204.6- 209. 2 Shear zone . j o int s very cl ose ly 1203 .8
spa<;ed. moder ately int ense i ron o. tde on 20 ' R 60'
j oi nt s . "'i nor Chlor i t e with c lay coating . COrt' un
bad ly bro ken throughout . core l oss 0 . '; f t . 20~ .8
204.6 Jo int at 80°.0.2 5 t nctes wic~ . ~ "dl 207~ 1
clay - --
205. 3-20S. 7 Breccl a j qouqe . core baJ ly br oll,en . Run 61
207. 1- 207.4 Cor e br oll,en . c lay on j oi nt s . 20i.l -
208.3-208 . 5 Irreguhr , di cont lnuous vei n of 209~..L
ca rbonate ",ith su lf ide mi ne ra l i za t iM .

Run 62
209 . 3

t o
214 . 4

100

( 32)

100
(15 l

91
(0)

toe
(49)

2' 0
( 1 ~f.. 6 J

237 .1 -23 7. 7 f rac t ure / a l ter a t ion zcee , bl "a L"'p
sliqntl )' altt"rt"d nydrotht"rTlld ll y . ; "C red "~ I"
su lf ides n!'"dr Jctn t s . Jo ints . ery c tose
spaced at 60 · - 70~ .

241. 3-.' 62 .0 Shear j alterdt ion l one . !"IOdt'l'"at t"ly
t o seve re ly el t ere c nydr ot hf'l"T""" l1 y . nignly
f r actu red . Brecc i a zone , so!ve ra l zones of
soft , f ri ebl e rock , Cldy gouge. polls",ed
sur fac e .. with fa int s t tceenst ee s . Join t s ver y
c lose t o dose spaced at 20 ~ and SO° , i n n ..
s t ai ned, loI i t" cl ay on most j oi nts . te -eceete
veins and coat i ng .

232. S
to

2J7 .7

;j Ul'l (

237. i
t o

Z"'l •9

~i:"'n- 6
2.1 1. 9

to
2"';'.2

100

(5i)

87

(0)
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CUI '" ALASKA POWER AUTHOR ITY ' 00 ., P5700 .05 Al ~51CA POWER AUTHORITY ~O. M) P5100 .OS

MCUICT SUsH nd Hydroe lec t ric Projec t

' IT! W"tilM ( lj or t h Ba" k)

MOt..I.. BH-2

' ''UT . 9 Of' 13

NO.tICT Su!> i l ncJ Hydroe l ect ri c Project

' IT( Wat <ln el (lior t h P-ank)

MOLl M) BH - 2

'MU t ., Hl Of 13

\!lJ:lO!.~ tOl ' '' . f r • •_.~......oo...oo'tf ''''.' lUI'l _ '''' . ' ~1 ' ....
...1( ...."0.. . . &TIll LOtS 011... 'to. C" "M, ...oS' COlIC, cu .. .., f ' C

~ ' '''...... K~' ~l.'~ CO. O_. ' ( " U. l ,'C.'. 'OOOo ..0 •• • •"" '. "" "" ''O<i "..~ .
&\." _ " '0 _ . . . .._ I.CU " • .toII . C .tow . _~ • ...c t. tcoof . ..01( _ . f ' C

Run 12

--I--

100
2~~ . 4 (28)

162. 2 96

( 48 )

100
(88)

Run 84 10;)
306. 1- (90)
310. 1

276. 1 89
t o

280.6 ( 58)

Rut 83

301. 1 100
tc

306. 1 (621

Ru n 82

296. 1 100
tc

301.1 (SO)

Run 81
291. 1

t o
296 . 1

Run 7

Ru n 7
280. 6 96

t o
285.£ {bll

-I!:un, ' - ­
285 .8 90
287.8 (O)

11: , ,,, an
287. B

t o
2~.l-.l- . _

,---

300. 9- 301. 2 f ractu re zcne , Joint !o \er j ct cse l
spaced , cr tented at 40 0 t o 7O ~ . Cl ay f i lli ng
an:! chlo ri te coa t ing .
301. 1· 106. 1 Core loss 0 . 4 f t.
301.2 - 328. 0 Joi nts cl os e t o mode r.H e ly close
spaced . or-tent ed at O~ t o 70 0 Chl ori t e "nd
carbonat e fi ll i ng. Hdrd dnd fresh .

"''10. 7-293. 1 Joi nt s ver y d ose to c lose ly
:..,aced . orien t ed at lS " to 70· . Iron s t ain i ng
and carbonate fill i ng.

C"ay- whi tc t o g,.aY· 9"eel1, nlt'd ium yr el i ned roc. k .
20':}O~ IM f ic s . Generall y ve,.y hard el nd f reS h.
Jct e t s eire closel y ecece e , some ca rbonat e
fi I 11n'). f ron s tained . and / or cet c f te fil led "

288 .2 -289 . 3 Hea led snea r , 15 ~- 30° . hea led
with dark green f ine grdined di orHl.

2S5 .8-287.8 Frac t ure lone. j oints very c lo se
to cl ose ly spaced. ori ent ed eI: 20° t o 60 ~ .

ca rbonate oresvnt . Hard eln,j f re sh . Core l oss
0 . 1 f t.

tt ort t e

300
(245. 7J

290
(237.<)

.sius.
227 .6 )

100
( (I ~

100

( 50)

lOU
Dl!OJ_

Run 6'1

Run 76
271.0

t o
216 . 1

Run 70
241.2

t o
252.2

Run 71

252.l
t o

257. .1

~U;ln _._--
262.2 100
t o (41)

i P?_&. _

Run 74

265.0
to

1~J,9_

Run 15
269.0·
lll·_O_

277.7 l ower con t ac t. oriented at 20°, sncJrp
contact of endestte cJnd di orite . s 1ngl e j oint
wit h t hi n c la y seen. Rod is fresh ard hcJrd
on bot h s ides .

24 7 . 0-?48 . ~ ereccte tee and c lay gouge .
__ irre9UJr rractcres dnd cere ona te fl1hn.!l:

(71- - t Tglit t o I'lt! um green aphinlHc· to"Tfneground
mass . fine dnd medium qr di ne d white phenoc r ysts
of fe ld spar , le s s than 10: ma f ies, pl"ima r il y
has /I pOrphjd t ic te xt ure . Cont ains incl us ions
of the gr elY- loIh; te ~j ,, - f te and a ver y fi ne
grd i ned maft e rock . Pos s i ble f lOlW s truc t ure .
Upper ccn t ec t i n brecc i a te d zone i1 s "umed t o be
fa i rly sharp . J oi " t s very close to closely
spaced, m.Js t ca rbonat e coa te d , snme i ron oxte e
s td 1n1rg. Incte : Resembl es both ences t t e cJ nd
diorite in ctece s due to vert ett cns in gr d1n
size .]

270
( 221.2 1

260
(2 13.0)

250
( 204 .B)

I Ul 0r lte

U4U" Andes1te
(201.3 )



IClln ..IIIC" ......1tD - ~TI. [_EllS
1,,'NlO • If_ 'fOIl

• IIILLI.G II.POIIY

.....,.Cf Susan. H1ctroe1ectri c Project

Ina Wah n. (Nor t h Bank)

PM).JlfCf Sus ltnd Hydr"Oe' l ec trl c Proj ect
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AlAS KA rowER AUTHORI TY".,",
MOll _ 8H-2

SttlfT 1m 11 Of'1 3
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310 Diorite
1253. 9)

~ toLOI ,""'_."Ou&._..oo." IOi .,~_" ~"." ........,,"'0........ LOll 011Ml • •U" ... Ul.t toIII " I ' C
. ,

~n 8': - -
Run 85
310 . 2 92
to

(5' )315. 4

_ . '''''I

t c rf te

1I\K!'......!!.i!I ( O~O_ . I" '_, "'''''''_ ...oo_' .... , ' Q('I ,I'''' .
&1."'_""10_•• I tt_..ct, 0'fI , , ~O• • ~. « -e f ' C

345. 8- 3':8 . 5 Alterdt t Ofl l one . SllQht11 ahe . pc
hvdrotre .....e l l v , jo t nt 'S. neve ~ th i n cl oI1
coat t no/ f 111ina. 5e¥era1 ~a tee frac t ures •
...oeereret v "ard.

Run 93

3J I . .s
to

3':6 .6

100
(1(1('1 1

Pun 95

351. 0 If)()
t o (88)

35'; .0

--- -

Run 97 90
361. 0
t o ( 90)

3£6.0

- - - -
lIun 98

3H . O
100

t o (91)
370. £

p;;" 99 - --
100
(81)

320
(292. 1)

330
(270.3 )

21. 2- 321. 4 She.,.. brecc ia and gouge. c h y wi th
~ c.rboNte f i ll i ng . i ron ol ide 5t <l1 " ; "9 .

25.1 Jo tnt . 40". s1tckens ides.

28.0-335.9 Joi nts.cl ose to very c losely spaced
enera lly orient ed at 30° t o SO" , carbo'l .te
l111n g.

35.9 -312.0 Jo ints close to nx\eratel y c lose
paCN. c.rtlon<!lte .net Chl orite .

--- - ---
Run 86

315,4
100t o

320 .4 (86)

-_. -- --
Run 81

320 .4 100
to

(52)325. 3

-
Run 88

1003Z5.3 -
328 .0 (63)

Run 89
328. 0 98

to
332.' ('3 )

1- - -
Run 90

33Z.4 100

3i~ .5 (75)

Run 91
337.5 97

3k~ .0 (81)

350
(Z8' .7)

3' 0
(2 04 .9 )

310
{303. ' '

3fl .0-3€f . 0 ( o re 10'50$ 0.8 ft .
362. 0 .llfo,ount of Il'af l cs i nc reas e f rom 20-3 0"
t o 30- 401'.
362.5-363. 5 fe lsi c OHf' . l iQht QN V. ha r d .
unh·ac.tur ed. t lQI'It contac t . orh'nt~ a t 10 '.
0. 5 tn . .... te e .

370. 3- ?:8 1. 0 Cdr bondt e In joi nt s.

Pun 9':

3J6 . (
to

351 . 0

Pun %

35f . O
t o

361. 0

98

(i7)

_ .-'-- L- L---I._ --J
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olOI ICl PS700.0!1
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I.. • •..

"

380
I J1l.J J

)~O

( 3 1 ~ . 5 )

Dio r itE' 374. 1- 375. 0 I rOfl o... i de sta in i ng.

382.0- 392. 6 Shear / altera tion zone . s1iq ~l ly t
moder at el y a l t e re d. J oi nt s ar e very ct ose t o
close spaced. fi ll ed with cer bceete and 1ron
o.d de s t a ining , cla y gouge , <I nd sulf id e
I'I t npr al l za t ton .
382.0 .1ot nt . ori ent ed tlIt 70~ . O. I tn , wtde
black cl ay la yer in '" ca rbonat e ve in 0. 5 i n.
wf de.
383, 5 Shed" , o ri ent ed at 40~. 0.5 In. ~ .. t ce ,
brecci a . soft and friable . Carbona tt' ft1 1i ng
wtth i ron o,d cie s tal ni na .
366 . 2- 386.8 Stlea r l one , chalk y whit t' chy
gOugE'. iron ox-t ee sta tned breccia . Soft .
f ria bl e .

Rloon !(ll
375.8
t o

381. C

Pun 10

381.0
t o
l RF. 2

Rlln 102

386 . 2
t o

391. 2

9.
( 67 )

9'

( ' 1)

l OU

187)

( 59)

392. 6- 401. 0 Joi nt s very cto se to ct cse speced ,
n..-rerous healed joi nt s t hr ou':!hlltl t. h<ll rd. Run 10

391. 2
t o

3~L 3

Run ~ -% -
393. 3· (38)
398.8

"un 10 -roo-
l:Z0jl.7J ._ I ,E~O.J1i_ .~.!!'9______ _ .@!L
.oLo

1328.5



- - - - - - - - - - - - - - - - - .., ..
.vcecs American Incor por a ted . Co m,ulling l ng iO(' CTS

Buff,. 10, New Yor k

SUMMARY LOG

Cl i ent ALASKA PC",;£R Al.:THORl ;1 Jo b No . P\7 00.0\ . -
Proje c t Sus i m e Hydro e 1ec t ri c r -ej ec t Ho le NO.~tl - Z - - -
Sit e 'oi d t.m d ( S(lr t tt Sdnl) - ~he tJt No. _ 2 _ 0 1 _ 2 -.-

"'·OIi ••'L'· ' co- t . t co. t _. .,. """n· ~
~.,~ 1 . (0 ", ,-1- , , ..0'"'' .. _.

' , a l . ( .....," ', I '" ..., -, .-. - . ~ ~~ . .
Olo n t p

360 . -
-
380

Hil' r r ae t ur€,1d1te- et io n
zcne.

400 ISl1
BOPIN.G- -[ NO OF

.101. 0 '

.- .-

.-
.-
.-
.-
. .
.--_. -

.---

."-
•..

.--
.. . ..

.-
-

.-.-.-. -- -. _ - 0-- 0 ." .-. ..
- ! •..

i
. -.-

- -- .-.
I- • ...,

- i : i i i i i ; i .-
I I

.......:=;.
1I~

~~

P5700 .0 5

5heelr {d l t ere t io n
zone.

Frac t ure l one.
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Tor or ROO: 10. 0 '

J Frec t ur e l one .

] r eect ur e / el t e -att cn
zone .
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1Shed r /d l t e r dtion
zone.
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Ande s ite
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SUMMARY LOG
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60
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200 1675
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260
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3;:;C 159 3

: :!C

340



- - - - - - - - - _._.- _._._.-,- - -
ACRES ;'1I£R1CAN INCOllPORATED - COtiISUlTl1I6 ENGINt:f RS

IUfFAlO. •• Totl
DR I L LING R EPOR T

ACRES AII£RICAN IIICORPORATED - CllllSUl TiNG ENGINEERS
e UFFl l O • ME. TO• •
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.,l08 ",., ;570 1. 05

~'K· • .!~ C~•.:'. ·f.·.•' 'l: ,,' 0:" .co'" _ . .."" " ' , ' . ...
.. . · ( .. ..~.O.. . .. .. · f . cOf ' ;>'".. .. _' ... ~. ~'·~ . .:l • .. .. , . ,
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r

Jo,:", r \ u tt> r opl orot t i or Inc. OoIhL LIIiIIG DATU .:.u~ l£H IS TO Sf-;lt """! €'. 9 . 198 1
'_. J . ..- ute . ~ . r . Sr lot'fl CATE secre- te - 1981

\01,. Ccl \ i ':',t' ot ncer CASIfIitG DIU ' lTl " .. .. (l.O') 1. 0 .
ROC _ Di d'!l()" d te- e • 1.-1 0 1t' t et-e CO" lO.....1'( . ', 1"1 ( 1. 150 ") O.D.

O'tI u" ''''G
"" MOO

"'0.01(1

SITl

ClilIlT

/ ./ '/ ~ 'I' ~• L-~ ~ I .

-- - -
, .n 1 ,00

31. 7 p .:,
t o

Jt .7

- -
Ri.n 2 100
lL ] 1' 0''.:.:-- i
-- --

:lJO J 100
':0 .

. 0;
t ...

':5 . 8

~ .'l r --
j t:,

-._" - :00
':6. '? \ 57'

SO. B
f-1 OO- -g7 6

'B )

':1 8· ':,? 2 Core on " en by J.-il1 1r>3 . or ece s
0.5 'no t ) 2.0 i n . • i r ., oct ce s t d ir,e J '-OC -
• .."g.....»t s .
':3.':' - ':'3. 7 Core b.-eo- en b.. .:l ri ll i ng. i r ""
c· u ... St .ll nl ng oJ" . ..~ le fltL
.:. :. . :; Jo i r.t . 30.... . .25 i " c.. c .t. " .It...
.-i l li

~·· t> j i - J'" 9 rd -,·~"et' T1 . lI':t> j l'..m Qrd i r,e (l, ~eSS t n,u ) ~

qua r t z , Jo i nts ",efler dl1 . close to lIlOot'(.Jt e l j
c t c set , suacec , i ro n a - t ee s t d l nl n4 "eM Sur ­
eace • so s t joi nts car bonate cc. uec , r 'es t'.
'. .....y na-o to nard.
3: .S- ole. ':' Jo i nts e ros e t o . e r'j c l osel y sc ecee ,
l rc n o ~ i de sta i ni flg on 30- ':'0 c- jo i nts . n- ace
t o cna t i e q 0 ' c e - ecn e r e ,

j 6 .7 Fels i c ,JH (' . 1i 9" ~ q r ay , f i ne t o "'t.'J L.­
q..-ain...s , 10- 20 que r t z , le ss t " an 5 lI,lfl cs .
0 .5 In. to 1. 5 i n. ..Ade , ~ iqh t ccnt ac ts ,
".,lr ,J. or-ten t ed ~ t 9fl .

' 0
(32 tll

so
1'1.0)

;0
(2:' . 0 I

. l r.y- ­
\ 2£:.0 ) Dio . it e

:' . 5 ;.c.. loro ~ ~

21 . 7
21Z.:, :
13f t .0

ot"".·.. c .. QlLo- ••t.· Ol. ·., .Ill> . _ • • ot& ......... ,....
~.. . _ ff. Ul.. "'"~ e-'... . .OI· COOlI ."'. ..'.... ~

'10 s e-p l es t a t en .

",] . 228. 1<;7
( 7';.. . 103
JJR•
SS

..." nyUO£
DlP&lITUfff.

Al l. uT ..

••

a,x . .....

[U""Tl()flS c...n..... t •
G'tOu IlO SuttJ &( [

II'oc_ SuJtt' ....C[

8OTTOIII ~ -cc e
IW,TE" TAk E

tlt tls t'dsur ed aIooq not e . ; rvt> c ~~ t ns t n ( l-
A" ,,' ,l l es ees... -ee to tne core e- fs ,

fIfOf U 1)
21

~r..

" ' I

0

20
(1 6 . ': •

10
(B.2)



ICIIO ..II'CAI _m -_TIl" E_ElIS
IU F'110 • 1(. 'tOft

.1IlLLllle 1II1P.lIT

ICRES I.R'CAI '1ICOlIf'Oll1m - _ToIIC E_HRS
IU"ALC • Ill. 'tOft.

.1IILLlllG RIIPOll'

CLlI IIT .:tl a ska Po~r Avtn a,. ;t)'

NO.I(CT Slosi t na Hydroe lect ri c Proj ec t..,.
"oe., r Si01 .0S CUI IIT .to. '" 0)5701. 05

MOLl 110 B~ · l

' MIn 110 .; Of" 3 I

1.1..• .. " '~ ..
'0', ..~ >,

_~~2 - -
0" 1J 100

85. 9 1981
to

QO.8

-
'u" U 100

so .s (a'i
to

95.8

~1S "TOO
95. 8 (l00)
to

100. 8

- -- --
0" " 100
11JO.8 (l00)

to
I ~ . O

~'.!'~ co~o• . '," '~"._'_.,.o..."'...... 0-, ,,,,,,O''' i.
...... . ..,_ . _ "'PI UIH 0- ..... . r...,_. ""••~. rwooc..' • f . r

lOf. ,s- 106. 7 Rt' d o; t et in i n con ' , cove- tnc
701 of zene ,

69 .2 Inc1u!> ton of dar k q~" . " i n~ Qr " ;r lOd
di orite .
69.5 -72 . 8 Occas io na l pat c N'o; of re d \tet in.
i r regular "nd dis cont inuous .
79. 6-7 9.8 Core bro ken by drill i ng . c teces
1. 0 i nc t! t o 2 . 0 l nct,es .
80.8 -80 .9 tlt'd s t " l nir:g on t he core .
81.3 -82.3 Joi nts . 20 ~ _ lO o . pos s i bly eree ,
i ron oli de s t etln ing and ceeeoeere coa t; ...~ .

81. 3-87 . 0 Dior i t e ereccte , eeetee , "'et rd .
85. 7- 93.8 Jo i ntslf ractu r f'S. close ly spaced.
uD t o 2.0 i "c rf'~ lIIi !!e . hea lt' :1 .i t., ca-eoeet e.

1

94. 1- 95. 1 Pod" of r el st c I"O C ~ . l i gl1. t gr ! ¥.
f inE' t o '"'edi um grd l'lt>d. <,rr.P ~a~e Quet . t l
cent e-s , ec t o O . ~ i nc"..s ",ldf' . t evs t l\,tn S'
of r ock.
% .6-98.5 Joints . ~ t' r¥ ct ese to ctcs..h
s pecee , ne et l t'd ", it ~ ce -eeea t e . .

""(/3 . 7)

~;:. I
- .,-:o-;-' o:-,:-;, :-,.:---r.::-~-:--;--c--c-:--:----:-:----:---if-:--:-:i---l

Run 6 100
so.s 198)

-.sf.... ---
Run 7 100
S5 . 8 (m

Ru., 9 100

65. 1 ISO)

to
70. 7

--- f-.-
q...n 10 98

10. ' 119)

to
60 . 7

--1---
~un 6 100

60 . 7 (9': )

to
65.7

d"-.·~' ·.i!' to. I)_.- (O ~._ . ,oCI- ...w .•..., ~• • '...&L."."'_.N "t• ..m. oe ·...c&lr .... ""'S' c_ . .:1 f"e

46 .o- ' 6.,s Sf!eu"s . t wo al ong j ot nt s at J Oe.
a ppro ~ i ma tel y 0. 1 foot arc 0. 05 f f'et » t de ,
brecc ia and gouge .
46.4-111 . 2 Jo ints c lo u t t o modt' "at e ly closel y
spaced. trace t o ccet In9 of ce eecnet e and
chlori te
46 . 8-48 .4 ..'o tnt s 20 ~ to 3D". closet s spac ed .
-e atee witn carbonate.
49.4· !)Q . 2 ~rous i r~\l1a ,. f racture s eeet ee
. tt" cn bon. t e . very c1o~l y ssecee.
52. 3 F"eh ic ene , ~O e . unf r.c t l,l red . 0 .2!»
inch wide. t ignt .
~?4·5) .1 rract ure l one . i r ..-eg" lar", o1 i 5( 0'"
tlnuous. eeelee ",itt! ca -eeee t e . ...e 1')" c l ose l y
spaced j oints .
53.3 -58. 0 Heal ed dtorit e breccre , !>ubroura(ipd
fra gment!> of dior ite t o 2 i rac" . eeel ee ... it ,.
da rk green diori t e .
57. 5e 57. 9 Fr act ure l OI"lt'. f ra~ ture !> t ess ttl .n
0. 1 tnch wide . ve ry cl ose l y scecee , i r reg ula r
and dhcont tnuou!> . eeet ee . i t n ca rbandt e .
61. 2. 64. 3 Inc lu !> ton of ddrl!. gre~ f i r'l l'
g ra ined diori t e . 1. 0 tncr; and 2.0 tecee s
re seect t vet y.
65.9- 69.j Fr actu res . i r r egul ar af,,1 /fi scor.­
t tnuGus . f i l l ed . i t h car bOn.!i t e . less t na"
0 . 1 i nch to 0. 25 i nch " i de . 10 ': of rock.

Diori t e

60
(49. 1)

10
(5 1.3 )

Cl un I I 100

1 . 0 (l 00 )
re

110. 1

BO
(65. 5)

67.7 - 75. 9 Heated breec h . cont ai n!> f ra'Tent!>
of dio rite i n t he dar k gre e"l. f ine gra ined
di ori t e . Fra l1"t'nt s. 70- 80 of roc k.

to
75. 9

Run 11 sa
75. 9 ( 68 )

to
BO. 9

f- ---
"-un t 2 ss
BO.9 (a. )
to

85.9

110
(90. 1)

111. 2- 190. 1 Joi nt s I"I()de r dt el , c10\.t' 1) ' Daceo•
• i t fl l one o; of c lo ~ f' l y . SNC E'd jOl nto;.

111. 6-: 32. 0 Dior it t> e-eccte , l"Oundt"d t o sub­
dngula r roc ~ f ra gmt'f\t o; t o 1, 0 i "cn. 60 - 10
of rock. i n et detrk grf't'n diod tt' ....l t r h . tl,Jrd .

~n IS

110 . 7

to
115.9

ll :;n 19

100
(100 )
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8tl-3.."J~ IiIIO P :> 701 . l~

I '. ~ .~ o.~ ·••·.a. "'." .0.. .... . a... . . ' ''- ' '' ~ I .;: ,,:';
....· l u •• >G a a ..~.,. ~ ' 4. · ~ .·~ ..1 ( · . "1I..~.-... ....,.,),; a ' - ~ ' _~.a• •1o ( . 'Co;. ..' O:.. _,oOo ~ . OM ~ ..

...·1 . .. · t' .. , . 4 ... . ~~ ". ... .. , ~ .. . ...: , . . .:t - , I "

f--- --- - - -,- - - - - - - - - --- - .,.---.---j

110
( 't8. ])

IJ ':
IOb.S )

1 ~(1

11': . 7)

1 1 ~. ;' · 1 26 . 7 Joi nli . c t ose t o ~t'rd; tt'l.

ct os et , soecee , r,f> a le,j .. i t " CdIr~r1d t t' -It' : 0
0 .25 l nc r'! . i de . irrt> Ju l d;r ~ "d O' 'oc onttr''JO.. S.

127. 0- 1H .6 St't'dr ' a l t e r d; l 'iOfl Z....ne , t.l t :H " t' J
t o d 110"ll q- e en • s li .;r,t l ) d' tt>re o "Itd ro ·
t -e...-al l • • "ld r O.

127 . 7 Snee r , 15 ..1 ; C . t'" S l ~t' S on ' d "bon~ tt' .

t r i ce "mounts of qour e .
128 .9-1J5. 7 f r ac t ur e l one . " t' d l t'd ...it,. Cdr .
~~d t e . C lose l ... s nec ec Uil . t o 0. 5 i nc.O\ bY t
qe ne rel l y l es 'i t t.an 0. 1 Inc t.,

1]5 .7-1 ]8 .3 $tle .tr! .tl tt' r .tt 1or, t ore , ~ llgn ' l;

t o 1Il0at' ra t~ l ,. a lte red ~/drot r,e r'!'1d ll / ' Orl t'" nt t'd
al ong -eet ee i ht' a r t o 1O ~ . f eldspa r s t' re .t " i n~

do..n to r l a j , d t tJ ro~ i ",J td l 1.0 Inc"' ...id e .
YO.:lt' I".n",l .f '1.H 1 t o '500 1 (. Cor t' bdd l , br o-en
OJ ISnl l lf'') .
131 .Q-138 . 3 Stl t y- ....nd cOd t i n~ . t o '50 SH. I..
90 ",'41".

1':0. 2- 1':] . ': fran..r ... zooe , c l" sel , sc acea .
1I"r~;., ld'" dnd d h .:ont inuCln r et nt s r;ed l t'.:l
.1t" ( 6" na te ( il l inQ I£>4j S t tldn 0. 1 inc~
eide , .

1': '1.0- 152.0 Altera t ion r ene, s li gr,t l 1
at te r ec n ,drot~ €' Ih . f (> l d ~ ~ ,lf' S dl :eori llg t o
c1 d1j. t':drd .

liM I I Q 100
11 5." \100;

t o
110. 1

i - - -
;l:" n ZO 100

120 . 7 uoo)
t o

115 . 7

- -
~un 21 100
125. 7 (100)

t o

130 . 7

l(~n~2 100--
, ] 0. 7 (10(1 )

t o

135 . 7 ,
I

'1'lrl 23 -s
1] 5. 1 ( 50)

t o

J,1Q. 1

Pu;;-N -
1':0 . 1 100

t o (l00)
1':5.3

--- -
;lu n 25 100
U S. 8 (100)

t o
150. 7

15
lZZ. .. .

iso
, 131. 1)

""lJiLO

IS] C. 15': . ., r e tstc .l l '€'lo. 11,,', t ; '1 .tr,,j
I ~ i~'1 t r t' d . ~ r :lJ ' 10 ..n.! 15 • r(> s;e~t h('1 , .

I u. S lI ' .,:!l .. t oe . cu" .:! j lo t" IS O · ~' t' t 0 .2 5
i IlC"', ,slong a JG lnt <It SO' . llt'd lt' J ..ltn
Cd r t -ce e te , n<2 "d .

b3 . ~ retsu. J h e . ll.;" t ' eJ -ljrd / . fl ~~

qr Jl "f' J . Ilt hi irunCd t eJ D, S'",fod r Jt l u
n" dIeo J ...It" da r . 9rt'(>n j;J " .. Ous m<il t e ri -tl ar,d
cd"t vn6t ...... 11'1 c "t se t "''' ...ater- t ndn 2. 0 inc"<­
156. 0 CdrtOfl1te . e t n. ros ..l b l . <2 nt'd l ...c 5r,t'H
dt 25 0. 25 1nc'1 t 'l l C ~ . Cdl roon .!t t!' i s H al "PJ
r t' J .
157 . 0 ,),lt t''' J ti o n zcne • mo"k r dt f> l , .. l t e rec
"ydro t ""'r-:'J II , . JnH·o .l l'I'dt t' l y I. " Inc" .. tue
at 25 '".

1 5 7. 1 - 17 ~ . t ~('aIej or ecc t e , dn.;ul .tr ' H.t.'
qre f eed f rd ¥ ~ nU t o G.25 Inet] in dll tc ceoc ..
' l '-Ol.nd 0.1 '0" . j l ,} n ;! . Y.!j o ri t. O' ! I' '' 'I_.nu in
erecct a 6 n ' JJ ( ~ gr"d j t o q re en ~ IJ b d ngul d " .

( ine qr.!inel1. 19neou .. "0.. . .

16S. 2 ':'lte r <l t i on zcne • ny<1ro t nt.',tt .tl l y
al t e red, 0. 5 l nC"l .. tee . f I' IJ s J d .. .. th' a' ln-;
do..n t o .. 16 )' . ~t'fj rdt i. 1" :O"lt"' t v.

/iolt t.': zones of el r e .. st i cn .. !thin the rea h ' ll
e re cci e up t o o . ~ i nc" .. tee , ; t'"e "alt y l es.-.
t n,Jr, 1. 0 toot t o 2.0 teet 6P.tr t, de r dteh'
"","d . :Jp t o , 5 o f r".l .j sp" " .. 4lt t>d"Q t o
ct d ·.. .

111. 1:'. 117. 2 St-es r , 20· . 0. 25 ~nc" W l j~ .

eestee Io' l t h ..r een Igre OI" "0(,0. ar- c ca r bo"" t "

: I" 2 ~ :00
1!QQJ

':h.-l 26 100
15 ( 100)

: ,
155. 1

Run " 100
bS I \ IOO i

t o

100. 1

=1 ,.n 28 100
160 . 1 (100 )

to

105. 7

R~m 2'j 100
16'S.1 ( ':JIS )

rc
110. ,

-
~ . n J O 100
170 . , (9' )

t o

11S. 7

-
Run 11 100
175.1

( %/t o
180. J
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CUI£IiIT Ala ska Power Aut hority

NO.IICT So..i l na Hyd roel ectric Pr oj ect

SM( U M) 8 0' 31

JOB *> P5101. as

BH-JHa Lf 110NOLI[ ..

SMUT 1m 7 Of' 31

.1011 110 P5701. 05

Wa Una (Nor t h Bank )....
1;Il~'~ COlO•.Y" T"' " "O~T_...o,"T,""',' .""T"''''~ . ' "".T.••.

.....' ••• '.0 UK' 011" ' • •(""'Iio'i,1.0" eo-r. (C""••, ( TC
~x~ .•~ (O~Cl • . '''' '' .I , ~..... rO(l'' _A'' · ~" .'"'._fIO(i . U,U ~" " 4 .

• • ' ( ""0" • • • '1: . Ulil~ . .. ,• . c... .... , Ul tT co-f . « " I '" ,,*. roc
. 1 '0(0' ..... .. " ~

Of' ,

"un ]g 100

215. 7 (100)

t o

220. 7

-- - --
Ru n 40 100

220.7 (t OO'

to

225.S

--- --- -
qun .l l '00
225. B (100)

t c

230.8

--- --
lito" .1 2 ' 00
2]0 . 6 (tOO)

t o

235. ~

-- _ .. -
IlU f'l .1 1 100

235. 0 CO,,)
t o

2.10. <;

-- --
Pun .lol 100
2 JO . ~

t o
145 . 9 ( HlO)

190
iss.s)

200
163.8 )

210
172 . 0)

Dio ri l e 178 .9 Jo int , 20° , possible i ron a.ide s t a in­
i ng. Alterat io n of f e lds pa r s on f> i l !1e r s ide
t o 0. 5 inches .
180. 7·1 90. 7 Joint s c lo se l y spa ced , appro. ; ·
IlId t e l y 50 ' are ca rbonat e hea le d.... ith cntc - t t e
coat fn') .

184. 4- 18~. 7 Core is bdd ~ .. ~roken . pi eces le ss
t han 0. 5 i nc he s . Fri abl e . posOlO i tll e f r ac t u re
zone or shedr zcne .
184. 8 fractu re . 0 ' , ce - eona ce f ;ll~ d . of (se ~

a ppro ~ imatf'l y 0 . 5 i nches.
186 .3 Joi nts , t wo. 40 ' dnd 90~ , .. i t h ,> ,u 'ldy ­
~ i1 t ccet tnq .
188.0- 190 .3 Stl~a r/frac tu r~ zone a l ong j o i nt
at 0" t o 10 ', jo ints ve r y cl csel y snacec.
Appro ll. imat~l y 0 .1 t o 0 . 25 t ncnes of ecuqe,
no s l tckens t ces . SO"1~ are pa r ti all y h~al ~d

wit h ca r bonat e and cntc rt te .
190.3 - 191. 6 Hea l~d brecc te , SQ·60 · rOCk f ra g"
eent s withi n a dJ r k 9 r~~n dt cr f te ma t r h. .
hard .
190 .7 - 228 .6 Jo ints mcder at e Iy c tc se t o wide l y
s paced. averagi ng 2- 3 t ee t , mo ~t hl"d l ed with
ca r bonat e .
190. 7· 195. 0 Irreg ular pa tches of red s ta i n,

203.0- 203. 5 Dior ite orec ct e , h~ ..le d .... it h
eereeeete .

206. 1·206.2 Hea1l"d brec c ia , 70 ' , tlard .

Run]2 100

180 . 7 (87)

t o

185.4
---

Run 33 98

l e~ . .1 (89 )
ee

190. 1

- -- - --
Run 34 100

190 . 7 (100 )

t c

195 .6

- - - - -
Qun 35 ' 0{)
195. 6 ( '" )

t o

200. 7

~R~ TOO-
200. 7 ( 100 )

t o

205. 7

-- - --
Run 37 ' 00

20S.7 ( ' 00)

to

210.7

-R~n38 - "iOi)
(100 )

r 220r180 . 21

230
188.4 )

2" 0
196. 6 )

Dior it e 214. 5- 215.1 :'oi1Jl'll"ro'JS frac t ur e s , l r r pqula r eoe
discontinuous . ht"d l ed wi t h ceecceere UP t o
0. 25 i nches <ti dp.

2 18.3 - 2 l 9 . ~ seelee oreccta , a pPr'J . ! ~a t e l y

50-6 0 roc. f rd g:rent s t o 2 i nc t:e c; i n ~ f i ne
qra ined d; or'H", mdt r h .

224. 1- 225. 5 Fr-ac tur e zc ee , t rd c tu r~ "' I ; o i n t s

ve ry cl osely s pdc.-d at 0 ' t o 20" al'ld 50 ' t ll
70 ". ~t" a l~d .... i tl'l ce-co nat e , ti g~t

22S.6 -2lS.8 to - e bro.en by dr i 11ina ( ?) .
angul a r ot ece s , 0.2 5 t o 0 . 5 '1l( ~~ S . carbonat e
coa t 111g.
228.6 - ] 15.7 Jo in t s 'IlOdp.r at f'1y cl o se l y s paced
( a v t' r ~ g~ 1. 0 t o 2. 0 teet }. :'pr ro. il".•atel v
50 l'lPotl('d I,",t tl ca- oceere.
230. 5 re l s t c ll ikp. t ..ect u-e e but t i qwt , at
::J' . O. 5 inc hp ~ .. t de ,

2J3 .J i'fea1pd seeer , 10 • 1. 0 ;I'IC" wi dp b-ecc i
sene, f ra~ ~n ts of o-ecct e a re predominJte 1.v
cer bcoe t e , Il: at r h i s <lad <J r f'CI'I i qneous
eet e- t et . PP- ShP.i1ri n1 ",10nQ t hie; : O'1€'. silt
(lnd c ldY covt t nc .

2 36 . ~ seet ee s "~a " . 20 · . 0 . 25 ir'C " (>~. .. t ce .
l1a"d.
239. 6 Jot nt • 20". t r ace t o 0 .2 5 in ches .T i d""
t iql1t.

241.] ShPilr . Ic e . 0. 5 i nc",-,; wLit' . "",,11f',1
wi t h ca r boee t e . t tc•- t ,

=l un 38
210. 7

,'!?z..
' 00

( 100 )
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ACRES AIlE RICAN IIlCORPOAATED - ' COIISULTING E_EERS

IUFfILO • 11[. YO• •

DRILLIN G IIIEPOIlT

ACRES AIIERICAN IIICCRPOAATED - CDIlSULTING ENGINEERS
Iuff_LO • fiE. 'tOU

DRILLIN G 1'1'01"

"a. fIIO P5701. 05

MOL (1lO SH- 3

5MEn 1m 9 01 31

..ce l'IO P570 1.05

"Ol.( lIIO BIi ·3

SMU T fII) 10 0' 31

- " -", ~~ • .• ! ,~ ;; o~"• •f . ·_ ,~•..,....c ..• ,••61; ' ....

.....I."'.O..... ·f• •.on ~ " "" .o. ~. .,(; I ·~ . "I "' ''' ~ : I "
. 1 ...• •
~~,' _I

• r .
o'

11ni~ ' '' ' '~ .o~c• . ·,·· , ,, . ,....,..,.0- """. _....... , ' .. ..
&1, •• • • · ' 0 l.oi:l"'$QIt &0& , ( " . '04 a.«-t lO c

" ....,.
~.~.. .

• • :>,

250
(20 ': .8 )

260
213 . 0 1

270
21.21

Dio"; t e 2.11.8- 2<12.2 Disco lo.." t i on of f f> l d O; Pdr s .
yt>110" s t e i n ,
2013 . 0· 2-13 .6 ( d rbO M tt' vei n , 0. 3 ; nc nrs .. ide .
t 19M .

2.1 5 . .1 · .':5 . .1 ",,,,"·e ro u... f r ec t u re s • up t o 0.2 5
i nc he s . neetee wit h ca rb oea t e . Joi nt. 10" .
0. 5 i nChe o; ot cotrbOr> dt t> f il l i ng .
2011 . 5- 250. ': Jot nt s ct c set , s paced.
248 .D-?J8 . 6 r r"ct urt' l one. j oint" .;f''', ct cs et ,
vcecee , ~dlt..C wit I': ce reer.et e , SOI'" t> troo't-n
by dri I I i ng .
2J.8 . 9- N 8 .9 CO~ brO ~ t'n tl ) ori l1inq . P; (,( f>S
0 . 5 :'0 L O 1FlC PIE'S .
25.1. 6 - 255 . 1 FNetiJ rt' r ce e • • "''" j etc..el ,
..weed . jo i nts i er eq ul ae , Cl i scor> t inuous . "t"ot t ""
..it n Cot r 'lotte.

272 . 1·272 .3 ~.uf· 'l.'·OU S f rdct ureS f i ll e d ...i t n
cerbona t e , d p~rO ' irr.ott p l y 10·20 Of roc~ is
l"d rtlo ndt e . S<Tt" I '> stotint!'l1 r ed .
a ': . 1 Sne dr . 20 ' . coa t te q l) f cl a, gOtJ l e .
s l i c lo ens i ,je s.
27S.2 seal ee brec c t e , 30 ' . dPpr o . if"at t> l., 1 -5
i nc "e s wide , ne d led .nn Cot r no te .

ij l.l'l J~ - --
1(1,1'1 .1 5
i JS. Q 100

'0 ( '00 )

250 . Q

-- ._- -
w..n .1 6

250 . 9 100
t o ( ' 00 )

255 . 9

-- ---
=11,1" .1 t ' 00

255. '1 ( ' VO )

t o

260 . '1

- ---

'"" ' 8 , q
260 . g

1' 2)
t o

2t15.6

-- - ._- - -
llun ': 9 rc
265. 6

(100)

to

270.7

- -- ._--
Ru!l 50 100
270 .1 ( 92)

to

275.1

~ri 5' 00-
i""

280
(229 . .1)

2
Z37.6l

JOO
2'5 . 1)

280 .8~28 1.2 i ncl us ion of dd r ~ qr een , i i'll"
q r .t i ne d at or t t e ,

28... 1·302 .8 :.1t ef"flcl: t i (lfl zcre , 5. liq.,t h
J lt E'rE'd 'IyCl r o t'lE' ''''' oil l ) . ~i t h ln t ee ~ l t<?rd ti c

lone e- e ee etec e-ecc te : one s UP t o 2 . 0 ~ n[ ~e '

.. Ice • bee tee ...i t " ,jill r l q r N'" t cee S r od olnd
Cdr OCII... te , " cera t ...l:o c t cs ..h spaced .
Fe1d sOld r S S!.ot i nec ,e l lo.. -c re ee . :roC f' r ~ t e l ,

nd rd .

3(10 . ':· ] 07 . 0 ~J l t'j ,j l orit t' t -reccr e , "'d r d .
] Oi . 0·301 .1 " UrnE'I'",)..l S j ctet s • 20 ~ . ",e dl t>" b .
c e recee t e • •ton closel , S;tdc.e <J . !.i g!1t.

~I,.; " Sl 100

Z7S. 7 (9'1

to
280. 7--- -
RII" 52 100

280. 7 ('00 )

:0
285 .7

-- -
=lU" 53 ' 00

2&S. 7 (100)

t o

290 . 7

- -- --
Ru" ~ : 100

19C. 7 , (100)
t o

ZltS.7

- -
Run 55 ' 00

2CoS. ; ( ' 00 1

to

300.1

-- ._- -
Run 56 100

] 00 . 7 , \ l Oa )

t o

l OS. J

--- ----
=lu"l 57 100
J _I ( 100)

t o
310.1



lPlS .._ ~1ID - ~TI. f_f.
••,nLO••• 'fOIII:

• OIL UOS O. ~O.,

lPlS ..1ItCA1 1.......1ID - ~TIIIll f_f•
'."llO . Ire \'OItII

•• 'LUIS O.~OO,

CUb' Alaska Power Autttorfty

.....CT Sus1tra. H)'droelKtdc: Pro jec t

Q.I(IfI' "I as ka Po~r "ut nor i t y

""" .Cf Susitnd Hyd~lectr i c Proj ec t.... wat.n. ( ttor t h Bank)

oIOe.. PSl01. 05

••n .. 11 M 31 ,... lI.!l t.na (Nor t h Bank)

JOe., P5701. 05

.... ., BH·3

....n . 12 01 ) 1

. ,... ~ .

Qun 66 100

310.' (100 )

to

3S5. 1

rwn 69 100
361.7 1' 00)

'0
370.7

Run 67 100

m .7 (100 )

:::~:81

100-
360. ' ~~)

t o
l f5 . 7

Run 64 100

]lV .7 (100)

t o

345.8

-- --
Run 65 100

341. 8 (92)

l:!l1i!'~!~Q! COl OII. •,._ .-.<£_ ....,........,_, "io . , _ , ,,"
..." . ,,_ . ....,.. lCSt •c.-.,... ..01 '~. « ,..... . .,

356.6-356. 75 Healed erecc te 70- 80' dio r it e
frd~nt s , in a dark qreen ig"eo us mat r h-,
hard .
357. 4-357 . 5 Pods of ce receet e, up to 0. 75
inches long. dPPNlti llld te ly 101. of ro ck.
358.2 - 363. 5 Irregula r cet cnes of r t'd \tdin in g
In core , 60- 10; .
359. 1-360.8 Jo int . 10' . carbo nat e neel ed ,
t ignt. slight ly to moderdt e ly alte re d hydro ­
t tlEm all y affect ing l O· 20 ~ of ft'lds pars wit hin
1. 0 inch. Clrbon:!te is ru s t y·o ra nge sta ined.
pos s tb l t' c la y coating on sur face.

348. 5·356•.a Core Droken by dri ll ing. pi eces
3 to 6 tectes ,

)49. 01 Jr. int • .a0· s il t / cla y cOdt lng.
350. 1 Jo int • .ao ~ . trace of s i l t /r lay coat in
353.0 Joint . 30", slidens ide s on cnt c-t t e ,
ca rbonat e wit h trace of si lt and cl ay.
Hed le d but br ollt' n by cd II Ing .
356. 1 Joint . -10 <. ccetee wit h cartlo ndte dnd
sdndy- s i1 t.

t o

J48.5 -392.3 Jo int s IrOderatel y c l ose to c los e - 150. 7
l y spaced. rrost hed led by carb Orld te . Chlo r it e
coat i"g, averd ge 1 to : feet .

343. 2 ClrtlOndte vet n , )0 · , 0. 5 t o 1. 0 inctle s
.d de . minor vuqs .

).16.8-348 . 1 Jo ints (3 ) . tO ~ . closel j spaced .
slightl y t o IlIOdera te ly altered hydrotnenr.al1 y
affPe t ing 10- 30· of feldspars. lit'a led wit h
ce eeceete , rusty- ordnge s t a inf'd. lIlOder atel v
!'la rd .

Diorite

360
294. 9)

310
186 . 1)

370
30J.1 )

Run 62 100

330. 7 noo:
to

335.1

I::un 61 100

321.1 (100)

to

) 30. 7

Run 61) 1Oil

320. 7 (100 )

to

115 . 7

I'll.. . ..

"'~~

"'1 · n

Run 57 ' 00

- 'Olll
Rwn SS 100

l 10. 7 ( ' 00 )

t o

11S. 7

- -
Run 59 ' 00
315.7 (100)

t o

320. 7

lftm"b) --wo­
m. 7 ( ' 00 )

t o

340. 7

)19 .9 ".. ..led s "'a,.. ori ent ed at Z5 ~ .. 0 . 5
inches . i de . hard .

) 1 ~ . 7 · l48. 5 Joi nU rode r . t e ly clcse t o . IMly
spact'd . many j oi nts ~a l ed ~dt" c,u 'bonlte .
. .... ,. '' 0 (' lIli dth 2 t o 3 f ee t.

IKK-~~ , 0\.0 _ ~_ ._._ -.cr_ ,' .
....... &~_ LOHc.- ~.... C&. ' t,lI" toOC .ClI ' · f ' e

310.6·3i1.5 ~rous j oint s tlf'",led _ itn
cereeeete, ori ent ed at 40 ~ . i r regula r . dh .
cont inuous (ractur~ fill~ _ it h ce-eceaee ,
gen!'r . lly l~s t h. n 0. 25 tecees ,

321. 7- 325.4 !'ie-. led br eech. 70-80 dtor ite
329. 1. )29.1' f r ' lJ'lenu. tl. r d.

331.4 Hea led shear . 3 0~ , 0. 5 t ncnes et de ,
heal ed with dark green igneous mat er t al ,
carbo nat e is al ong cont ac t s.

])6 .5-340. 7 Joints . l O ~ . c1C\se ly spe cee ,
sligh t ly to IllOdera tt'l y dl t t' red hydro ttlt' rmd ll y,
0 . 5 inches widt' . Ht'al t'd wi th carbonate .
ye llow-ordnge sta i ni ng (i ron o. ide ?) . m,)(lt' r ·
atel y hdrd. ~lt era t i on affects 20· 30 of
fel dSPdrs.

Dio ri t e

320
262. 1)

JJO
270.3 '

310
213 . 9)

340
278.'51



- - - - - - - -

ICJl(S ..1l1CA. _m - -.T11l5 f..fllS
1""'lO • I.W \'Oft

D DIL LID" D.PODT

IlCllfS ' ••ICA. _m - ~TIIIi f..EIIS
'''''AlD ,IE. \'OItI

DDILLI ... D.PODT

,Jr. 1m P5701. 05

M(K.1t:., BH·3

S"(lT - 13 Of 31

CUI "T -'1/1. <;0.11 Po""" r Au th ori t y

NO.lICT Su<; ttndl Hydroe l t>c t ric r-o j ec t

s,,.

Joe JtO P~ 701 . 0~

'MUT .. 14 Ol'" ] 1

:.....
'.'

_.,... ~t\ • •~~~ ~o~ a . TI , . " 0'0~ '4._ . IO< , _~ , .
•••r 'o ""u 001 , ,'". ""•• ('CIII.(t" ~ . ( "

.,......
~ .....,

-- ---
Run 72 100
380 . 7

to (69 )

385.9

lflin-73 -~,-

385. 9 (54 1

t o

390. 7

- - - --
Run 74 100
390. 7 ISS)

t o

3901 . 3
-- ---
Run 7'.1 100
394.3 1' 6 )

t o

39~.3

-Run-t6 '~)-
1&U-
Aun -j"7 - ii:Hl-
400 . 8 (14)

t o
405 . 8

100

.88 )

100

100
( 90 )

100

194 1

100
(1 00)

to

to

to

R"" 77
Run 7il

0105 .8

Run 19

425. 8

J20 . 9

.120 . 9

KiJn 82

125. 0
to

4)0. 7

426. 1 Jo i" t . healed . 20 · . r uH y· o ra" · l e ss
H'dl l'l 0 . 1 t-e-es of careceat e • Alter;.: ' oJn of
fel dSPlirS t o 0 . 25 in ches on ei ther s ~ " .

428 . 2 Hedlp d joint . ]0" , ru s ty - or dl nqe stll in.
s li c . ensi des on cereore te dl nd c nt c r f te.

01 31. 6 Ht>dl lt"'Ci jo i nt . 30 '. O . ~ 1nent>S J f
O:: dl rbonllt e fH l in q, s l ick ens id t>s , tra ce c t

406 . ] -4~ . 1 Snedl r olnd f r dlct ur t' rore , j ('oint s
~e ry clo '\ot' l y s paced.

.106 . 3 Joi nt . &r . '\o 1i c k ~n '\o i<Jt> S on cnt ce t t e .
J07. 3· 401. 1 Con!' brO'o.en by dr i ll ing. c teces 410. 8
O . ~ t o 1. 0 l nches . rn i nor s li , o. pn.. tees . __

4 . 1-4 . j ~ lterol t i un l one . core bl edlched to
) t"ll Oll11 . gr ay, '\ol i g''It l .w t o l"Odt'r ol t e ly ette-ec
n1) ro t he"" dl l1y . ;"e-ld<;PIII"'\o are Stil toN lind 011 0 .8
a ltel"1 1\9 t o c hy. Trend is par",l1el t o hellled
\ hedl r 0t 40 ' , crosscvr s tn i'!o l one . t o
01 1.1 .4 . 424 . 4 She4 r / altpr dl tion lC'ne ~ co re i'!o .115 8
blPdlched t o lig ht yellow·g re en, \ 1' 9ht l j .
al t e ree nydro t henndlll/. fel dstlars . H llt nt'd. hllre _
to m~erli tP l y "dl rd . "un 80

415 . 0 Shedir. ZO' . slt ceees tces OIl Chlo r ite
",nd cereoeate fi lli ng. Cro '\o \ Cut'lo 1. 0 in Ch 411) . 8
wide lone of "e- ry c10'\ot'1 1 s pliced j ct nt s
beel ee with car bceere .
416. 6 Pos \i blt' s.rear , )O ~ . neetee by
ce-ecnate.

416 . 1-4 50. 5 Jo ; nt s ct o se t o mode r llt e ly clcsel Run 8 1
spa ced. aver-aqe 1.0 to 2 .0 fee t . Cnl or i t e
coa t i ng of caeeoeate .

419. 7 Hp/lled she di r , 20 ~ , up t o 0. 25 i nc h
thi c., hea led ...'it h dllrlr, gn-en lfineo us
"""t e r ia l dnd ce recoete .
424 . 2 ,000 j o i nt s ve r y c l o ..e l y scacec , 20 r

•

s l l c lr, l"n\ t des on c nl o r i t e dl nd carec eat e.
!bJs ty -ordlnqe s t lli n on C/lf'OOndi te .

437 . 5 Jo i nt . lOa , t"/Ice of ..;tty- sllnd .
s.Ji9 htly alte red t o 0 .5 in ches ..n e it he r side.

! Oiorh e

Jl O
335. 9 )

" 0
344.0)

' 30
m . Z)

100
(M)

100
ell)

Run 70
J7 \). 7

31!?1
Run 11
375. 7

t o

380 . 7

31>5. 8- 366. 6 r raCl uro r cee , Jo int'; ~no

f "d1 c tu~s nee tee wit" Ct t1loflat e ve"'j ctosel ,
Sp.lcf'd , J o i nt'; at ZO· , r r ac t ul"!'s <II"!' i ,.~u·

ta r and dis c :)ntinuous. t ' 9'lt .
366.8- 367 . 1 He<llEd erecc t a , 6()..10 dl ori te
f rd 'Jll@nts . i n " dark 9"~ iq neo us lI'''' t ,.;'' .
hard.
371. 2-371. 8 lied \ t a i" ; "9 on core .
312. 2 Joi 'l l . 10· , 0.1 i nCh (o " t l "9 of
carbONt£' . ch lori t e , eta! .
314. ) ·388.7 Jo in t s cj ose to lIOeiel"4tely
cl oo;, e1 y s;Mtce d. heragi ng 0. 5 t o 1.5 feet.
]74.6 .;oi nt . O ~ t o 10' . coated .. i ~" ce-eoeate
Chlo rHe , dl ttd sllt/ c1. j . appro, ilf'.ate l y 0 . 1
i nches wMf' .
379. 4- 388 .2 ~l te"oI t l on lone . s lig ht ly el t e ved
hydrotnel"l'llall y. 30- 40 o f fe l dsp a r .. s hOw
s t ,li ning "nd bt-ginni ng to alte r to clay .
tlo se t o very cl osel s spaced j o i nt s . t1 9~t ,

ht'/I1ed ...i t h ca rbonat e , n'Odt' r lit t' ly ne rd ,

379.5 Jc t nt , 60 ~, f il ii 'll) of s il t / cl llY,
dPpro Jl imli tel y 0. 25 t ncnes th i c~ .

37.9. 9 Jo i nt , 80~ , coat ed ",;th s i lt / c llly .
]8 4. 5 Jo i nt, ]5 ~ , ...lt h hint s li c kens i des .
chlo ri te s t /l i n ing .
384.8-]85.2 SI'It' /Ir , 70° , pr t' dor!1 1 .aa t lv /I

erecc te with l /1 yt' 1"S of gougt' t o 0. 5 tncees .
Bn!'cci /l/gougp pa r ti lll1 y helllt'd wi th
Cllrb Qn/l te . s of t.
]86. 2- 386 . J core brOken bj d r illi ng. lIVt"r ott;
1. 0 in Ch. oteces cc a tec "i th ca rbo na t " lind
cnt ce t t e .
386. 4 Shellr . SO' wit n 0. 1 i nch of erecc te ,
]86. 5 -38 7. 0 She llr . O ~ t o 1 0 ~. 0 . 1 i nCh of
qoe qe . Sli ckt'fls l des un Chlo rite , s li ']ht l y
t o mode rll te ly atteree hydro t he rNl1 y.
f ridiDle .

192. ] - 416. 7 Jo i nts . ve- r y c l os e t o close l y
SPdl Ced , n\lllf'rous zone s of co re brok ~n by
dril1inq, /Ive r /lgi nq .1. 5 t o 1. 0 feet.
394. 7- 396. 3 Jo i nt s , he/l. led .. i tn cer boea t e ,
S()mf' bro ken by dri11inq .

Di odte

" )0
321.7)

3M
(31 1. 3)



acRES A.RICU IIlCOlIl'OlIATID - CCIISUlTl.G [IIGI.[[IIS
IUfflLQ • I(W '01.

D.ILLI_G IIlltOIl'

ACR[S A.RICa. IllCOlIl'OlIlTID - CCIISUlTl.G [_[[lIS
IUfflilO , IE. Tal.

DRILL.NO lIe"OIlT

Joe 110 P5101 . 0S "011 " P5101. 0S

N()"I€CT ~sit " a HydrOf' l e< t ri c Pro j ect.... ItOl.f .. Bt' - ]

SMUT" 15 0' ] 1

"'O.l(CT SuSi t " d Hydr oe l t'c t r ic

"..
.-4) 1.( 110 8M-3

SMUT " I f:, Of at

,,~, ., '(~C • . '( '·_ . ~~ "· ."O' ''. .... ..."'' ' _ ~. . .. ~.
~"'t . ...o(l ... ..."I.~IO'IIIo6, .. . C... •... . ...ct.c_ , ~ . I "

". ~...
. r ~. " .... O't$<; . ' ''- !'~ CO/,. t<" .., . . .... t . "O<.-..·_,.,oOo..• ••~_.......1' .... .

.......&1'000• • &"f . I.C", OOO ;.o·.. . C&. ·... . ..c.,=- .:t...... .f ' e
.. ......
~ .~...

.183. 7

soo . t

100

(0 )

100
(0)

rc
.;% . ~

.173. 1 (8 )

t o

U 8 . 7

Run 93 100

' 68. 3 (811

t o

.I7J . 7

"R-","- -9-11 86
': 9b . S (0 )

t o

"un 915 l GO

U 8 . i CO)

to

to

.IB8. 7

" un 96 100

' 83. 7 (01

Run 9 7
-188 . i

to
_~.1...

Ru"" qB

,:'l l, S

J83 .7 - -186.9 Sht'".t.. l Orltc', pd..t i e l l y "e .tl t' d .
a ..ec c t e nett l ed .. i th careonere .

.169 . 5 FrdQr"e.,t .. H;, fa int Sli Ch ," .. idl-s .
410. ] J o i nt , 0 " , fa i"t s liCoen s i deS.
471. 0 $"t>d" . 10 " . d ppro~i ,dt e l , O. S t- e-es
of 9OU9E' dnd to..ecc ta . Co~ "is bddl )'
br()l. e n.

-1Q-1 . 6- S0 3. S ShN '" rone , Pd.. t id ll y eeet ec ,
cont ac t at 20 ' . Bre cc ia and qouqP heoll pd
.ith cd..boodte .

.I].1. 1- S30. 0 $he dr / d l t t' '' dtion rcee , con' is
et eeceec t o t i gnt yell e--g n'E'n t o Iign t
yel low- g"dJ" eccere t e Ol yd..c t - e ....." 1 .tlte ra ti on .
~t"'·o. ird t t'ly SO of fpl ds Pdrs eave .tItered
t o c l d, . ·'une ro l.ls c.trtl on.tU' 'le dled j o i n ts .
c t c se ' 0 ve r y c lo ~e ly spaced. ~de ..at e l y
ndr d t o soft . loc.t lt .w I' .. "abl e .

Di ori t t'

H O
401. 4)

500
-109 . 6 )

410
1385. 0 )

':80
1393.2 )

I(un 89 100

. 50. 6 (l001

to

.JSS. 6

Run 90 100

' 55. 6 (78 )

to

460 . 7

Il ..n 88 100

·1.:5 .6 (l OO)

to

0150 . 6

Ilun 86 100
4 38 . 0 (100)
• 0•• .!-
llun S7 --100- -

·1.10. 1 (100)

t o

':.15. 6

ilIOn 91 100

"e,' (1001
-1&3. 7
R·ur.--92 '")00-
'63 ' (16 )

t o

-168 . 3

44 7. 0-.147. 2 Sne ,u 's ( 2 ) , 20 · and ':0 ' .
a~p ro. l l'lcl tE' t y 0. 3 i nchcs o f Chl 0r Ht> e r ecct a .
sl tceeest ees .
449. 0· 01 54 . 5 aeeree ctort t e e-eccte, 80 to '10
d io r ite f ra gment'> . i n dark 9rt'E"I'1 . f in t>
grai ne d d i orite . "d l'" d .
450 .') - 458 . ] Jo inB and frd ctures ve ry c rcset ..,.
spaced, t i gPlt . less t MIl SO Ilt'a led by
ceeeoeete .

457. 2 Jo i nt , 20 · , sl rc eee st ee s on ce..bceat e
<l nd cntort re.
4; 7. 8 Joi nt . O ~ , eeelee ..ft n ca rnonat e •
Slic ke ns ides .

450 . 5-475 . 9 Jo i nts , ve ry clo se t o c losel y
vcecec , evereqe 0.5 t o 1. 0 f eet.

459.7-4S0 . 7 ( o re br oke n by ddl 1i nq , ct eces
0, 5 t o 1. 0 i nch . Mos t su ..ta ce s nave cntc - t t e
dnd carbonat e s t d i n , cot ent t a t f "dc tur ", rooe .

439. 9 Jo int . 15 ' , eeet ee lO l t h ce-cceat e ,
t ra ce ') f s il t y- u nd o b,.olo en by dril li ng _

461. 5 J oi nt. 0" t o 10° . qr ay- c reen coet t eq ,
simila r t o c 1<Iy,

40 . 5-4 64 . 1 Fra c tur e l one. j o i n t s dnd f r-ee­
t ",res '1e ry c to set , scece e . f r dlJ"'t'nt s ndv,"
grdy - gr een cOdti ng , bro~ t' n by oj r i l l i M .

467.4 -4 75. ; $ne ar/ f ....e t c ..e lone. jo i nt s very
c1o st' l y s ae cee. App r"'O " ima e l y 25 o f t he
ce r e i s badl y bro- HI by drl1ling .

Diod t e

' 60
376.8 )

' 50
(368 .6 1

,."
(36<1 . ' )



... '- - .... .... ... ... ... - - - - .- - .-
ACRES AIlERIC" IIICORl'ORAT£D • CGllSUlTlMG E_EERS

IufFALO • I f. YORI
DltlLLIMG _EltOIt ,

ACMES AIlERICAM IIICORPORAT£D • CGllSULTIMG E_EERS
IUffALO • II. YOAI

DItILLING _litO.,

I"fJO,I £C' Sus it na Hyd rOt> lec ll'"i c Pr oj e ct

.". _.sl ana (Nor t h Ban" )

.lOll 11IO PS701. 05

MOLE 11IO BH-3

SMU T 11IO 17 0' 31

eLlut Ahska POWt' r Authority

~(CT Sus H na Hydroe lec t ri c Pro j ect

50"

JO I NO P57( 1. 05

SMUT lIIO 11 Of" 31

~~,,,-.!!.Q!I C O~O' . ll ' ·_ ' 'OI.>A'_._'''' '''' 'U(T_. , ".. .
...." • • , 'O... _flI:.LOU 011"" • •CAl<."'• ..oI'~. a ...f I ' e

~....
,~ ,

_. ""t. ~ COl O_. rt., ~......' JOI."....,-.c:,_ ....Ll ....
....71..'_. ..1Ilt.- 011 ,• • (,1•• , ..0"_.CI• • ",,, . I "

to

~~ la' 100
530. 1 (tOO)

to
535 . 1

[lli : !- I l ;~ l
UilT1 100

541.5 (t OO)

to
51;6 .4

100
(18 )

un 114
560. 7

t o
565. 1

555. 7

- - 1-
un 113 100

555. 7 n oo)
t o

560. 1

un 1(8 100

535. : (88 )

to
540.:

....-..,

un 111 100

546. 4 (tOO)

t o
550. 1
- - 1--

iRu" 112, 96
550.1 124)

550 .1-554.5 Shear/frdc t ure lone j oi nt s very
close l y spaced and badl y brOken by d r i l H nq,
Chl or i t e/ carbonat e coating on joi nts ,
carbona te s ta i ned reddish-brown i n otec es .
551.0 Shear l one . 10e_20", appro ll. imatel y
2 .0 tncees of breccia . gouge .
552. 0 Shear . 10". ~ ouge/ brecc i a coat i ng.
sl t ckees t ees•

555.1-563. 6 Joi nt s ar e mOdera t e ly c losel y
spa ced .

559. 9-6 22. 01 Alt erat ion lone . ble ached t o a
light-llIE'd ium ye l l oe-qreen, s li ght l y a ltere d
hydr ot hermal l }'. Fel dsparS.llre s t a i ned. but
gener all y nave not a l t e red t o cl ey , 5eems to
be a mh t ure of d iorit e, an aphdnit i c/ f ine
gr a ined da r" green ig lleous rock , and abundant
ca rbonat e f il l ings in appro ll. imat e l y 1 0~ of
rod . HoiI'd to m)dera t e ly hard . carbonat e
~t a i ned red in places.

55~ . 9·600 .5 Hea led snear l one . co i nc ides
",ttn al t e re d l one.

545. 04551. 0 Shea r / a l t e r <l t i on l one. core is
bleached to '" medi um ye ll ow-green . genera ll y
slight l y al t e red hydr othermll y. Feld spars
are st<li ned. less than 10'" are et terea to
cl ay . "tlderatel y hard. co inci dent with a
healed breccia lone .

538. 3 Jo int . 30 ~ . hea led with carbonat e .
sl ight to modera t e alterat ion to 1.5 in ches
on e ither si de.

560
458. 1)

550
450.5 )

540
(442.3)

un 106 100

525. 9 114 }
t o

Sl O. 7

un 107 100
( 100)

un 105 100

520. 8 10 )

t o
525. 9

un 101 94

503. 5 (O)
to

S07. 0

un 10Z 100
501. 0 (O)

to
510. S

un 100 71
500 . 1 (0 )

SOi~5

un 103 100

510.8 (O)

to

515. 8

- ._ -
un 104 100

srs.s (O)

t o

520. 8

509. 7- 513. 8 Shedl'" l one , pa r ti dll y heal ed.
Brecc ta and gouge neel ed wi th carbonate .
r recrent s of re d- gr dy igneous mat e r iell ,
possi bl y a d ike .

!-] CJ . O-SSO. 7 J oi nt s c lose t o ffi ode r d l e cl ose ly
":' ol ced . Chl or i t e coati ng, t r ac e to (00 t ;"9
O~· carbonare .

Diori te

520
<l6 . 0 }

530
434 . 2 )

510
417. 8 )
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580. 1

un 116 100

S/O. / (l00 1
to

5i'5 .1

---- - --
un 117 100

575. 1 ( 1001

t o

"'" 118 100
S8O. 1 ( 100 )

to

585.2

un 126 100

620. 8 (l 00)

t o

62S. 9

un 113 100

60../ (98)

t o

610. 8

. r...•.. " '~~

'" ' . ~ "

un 121 100
595. 4 ( 96 )

t o

600.5 ---
un 122 100

600 .5 (96 )

to

605.7

un 124 100

610. 8 ( 100)

t o

615. 8

un l t5 - -100- -

61').8 ( 1001

to

620. 8

622. 4-633. 0 Al te rat ion zones, c losely spaced ,
ap;lroa imate l y 0 . 5 fee t ..ide . Fel dspars
s t ai ned, hard .
622. 4- 754. 0 Joi nts c lose t o l'IOder " t e ly c tose l
specee , tr-ace of careoeat e , eh lo l"i{p C(lIT1!\()n.
Avel"agt' 0. 5 t o 1. 5 feet.

600 . 5-622.4 JOI nts clos e t o very c lose l y
spaced , numel"Ous joi nts are hedled with car ­
bonat e. Tight and compet ent, s ome broken
duri ng ddl 1ing, ca rbonat e' fi l li ng avera ges
0. 1 t o 0. 25 inc hps . !'oIodE'I"a tel y spaced healed
shpar s , t igh t.

"~.~.!'.!!i!'o ~,'lj.O • . ,t .T"II'f ."tl. ..... _ . ,.o. .. ' ·OOl .' . ..' ...OIGo. . ..... " " ..
...." ••"0".••., . UK' ''' ,...".t . . . ..., LIlI' t o"f . ... .:" , ,_ , r. t

Oiori t p

600
491. 5)

610
499 . 7)

620
SOI.9 I

" .
. ~ "

.,""...
~­""
~_I...!..... _-­
un 115 100

' 6>. / (lOO)

to

570. 7

._- 1---
un 120 100
S90_3 (l 00)

t o

595. 4

f- -- -
un 119 100

S8U (l 001

t o

S9O .3

Qf.~.,~~ ,o..c•.r' .· " "? " ._. "O, 6(: ; lO.
.....' • • • " 0 .. , • • ytlOlJIq 001 th'... . 1.0._( 0-'( . CI .I .T .~ . I ' C

560 .g - 561. 0 Two veee-s , ¥('r y c lose l y spaced
JO ~ . Upper she ar , 0. 5 Inches wide nrecc te
lo np; l ower shear , coat ing of ca rbonat e.
563. 6-565. 7 Shear / f ract ure 10m'. j o int s
very C losel y scace e , sene j o int s neve it

s il t / c la y coat ing . gouge (?).

591.2 -600 . 5 Fe ls i c d ik e (?) . l i ght qr ay .
fi ne t o ~i um gr a ined . Brit tl e . 5li gnt 1y
e t t erec "y dr ot nermall y. hi qhl y fr a ct u re d .
nUlllE' rou s dri I I i ng brt'dks.

565.7 ·600. 5 Jo i nts mode r ,HPl y clc se t o ...t de ,
Chlorite coat ing, wit h t eece to coat ing of
caroonate .

600. ': · 605. 3 Sli gnt ly t o ~ode ra te ly altere d
hydrot he rmal 1)', rrost joi nts drp ca rbonat e
hpaled . Feld spars art' c fscctc-ee and
and begi nni ng to el t er t o l: ~ J , mode ea t el y
hard .

:)i ori t p

S80
475. 1)

S/ O
466 . 9 )

S90
483. 3)

626.8 Car1lon!tp vei n. offse t by joi nts a t
off se t arl:ro.d mate l y 0.2 5 i nche s .

60 ' ~~ 127 100
62S. 9 (1001

t o
630. 7
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SHUT IiIO 22 OJ ] 1

....... ,..,
630 Diori te

1" 6. I )

640
524 . ::')

~(s. ~ , ,,,~ ( oce. TI . . .. . I . • t oc·.. .c ..• .... , ' , " .....
.... ' . .. . '0 .. , • • ' f ll \.01$ 0 _ ' h." G. \,OltT ce lli . : 1 ' f "

-,.
' , ."

un I V

'un 128 100
630.7 ( 100)

to

635. 7

un 1,9 100

635. 7 IB6)

to

64J . 7

un 130 100

640.7 ( 100 )

t o

645 . 7

670
; .18. B)

ntcvt t e

~(:I;; . ' . !.!.0 ~OI. O . Tl. · ~ ·( . '"O.....·<....~' ..· ,.....••... •... ,..... •..... " ..~
...... ( .... .0 .. . . . ~ . ..ou ll" ~"' '' . ' '' ' toG. 1.£, > CO*f , ct".".," , n ,

677 . 0-681. 1 Jo ing ve r-y c los e to ct cset ,
scacec.

RYn 1]4 100

660 .7 (100 )

t c

665 . 7

un 13S 100

66'" 19B)

to

670 . 7

,un 136 100
6 70.7 ( 97)

t c
673 .8

un 1371 ' 00
67],8 ( 92)

t o

6 78.8

un 13~ 100

" 0./ ( 100 )
to

6; 0
532 . 4 )

.un 131

6015. 7

t o

650.7

100

(l00)

6BO
ssz.c)

63] . 1 Irre9ula r ShdPt>d i ncl usion of fe l s i c
e e re-t el .

~V:lB -TOll
678.8 ( .1S)

p_?a _
un 139 100

b80 .B ( BO)

t o

68S.7

655 .6 un 140 100
6B5./ ( BO )

. 660
540.6 1

651. 0 Sht>,U". 20 ' , yP t o 0 .25 mcees ,, ; df' .
nt'dlt'd prima "; ! t .. lttl caebceat e , tl l.lt a l so
500r t' d,u'" gr een" d ror i t e .
657. 0- 657. 8 Jof ,., t\ . 1O"·'C ", very ctoset y
spaced , 20~ . Hedled .. ith ca rbona te , t i ght.

un 1]J 100
655.6 ( IOO l

t o

b60. 7
690

565. 2)

688 .8-689. 4 r r dc tur£' zcee , ce re bro . pn by
ddll in 9> j ol r.ts vpr) c lo se l y s pecec .

t o

690.7

----t--I
un 141 teo

( BB)
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rot. ·..
, ~,

~"..!.!i!J 'O~O" . y,.....I . 'Ol.l.,_ ...o,.., '• .'qc, fAuL". ' .
4'1• • " 011. _art_ LOti 0- u'... ( a" '.... I.O" ~. a: , ...... I ' e " '...." ., I!JK!.'!!.!.Q!I COLO_, , ..._.~,_.JOo." ...'~, '''' ~'' ''' ,

...........0t0• • • ".l,.lK' 001M, • •caw'''. 1.ll" l;O111. eI ........ . (fC

to

10S. 7

t o

710 . 7

100
(98)

un 152
745.2

to

750. 3

lPun 14$3 100

724.8 (100)

t o

730. 0

un 149 100

730.0 ( 100)

tc

735.0

~",5i 100

lSO. 3 (100)
t c

755. 4

un 151 100

740.2 (100)

t o

745. 2

""n 150 100
735. 0 ( 100)

t o

740. 2

753. 6 She<ll' , lO~ . he" led .

754.0· 773.9 Shear / f r ac tu re zone , joints ver')'
cl osel y specec, IOOs t are t ight, sere ce receet e
hea led jo ints . Piec es of intac t core
appro ximate ly 1.0 foo t long. br itt l e .

729. 2 Joi nt , 10' . trace of sandy- s i1 t .

745. 7 Jo . nt. 45", s li ckenside<; on Chlorite .

749. 5 Jo lr.t . 80 ~. s li ckensi des on chl orite .

737. 6 Hu led breccia , 70-8 dior ite fracpent
in " d"rk gre'en dior ite mat rix . Hard. nUlllt'rou
i rr"E!'9ul" r. d i scont inuous t rectu res f i ll ed
"" ith ca rbonat e . up t o 0 . 3 inches . compri se
10 ~ of r od .

Diorite

740
606. 2)

750
614.4 )

730
(598. 0)

100
(%)

100

(100)

un 141 100
690.7 (88)

69S?7

un 144 100

705.7 (100)

un 143 100

700 . 7 (78)

un 147
719.7

tc

724. 8

un 145 100

710. 1 (88)

to

715. 6

Pun 142 100

69$.1 (98 )

t c

700.7

Run 146

715.6
to

719. 7

6~1 . 7· 698.4 Fraclure\ very clos,,"1y s P<lced .
<J lsc onti nuous . nee tee Mi t " cereoeete.
699. 8 rel stc d i ll£'. I'IE'dtlJlll gr ay . aphanU lc .
hi ghl y fr<llctured but t i ght. 0.3 t nches wide .

702. 0- 107.7 Shear / a l te ra t ion l one, bl eac hed
t o a me d i um yt> ll ow- g re en , genera l l y sl ight l y
el t e red hydrothenn<l ll y. H" rd t o very ""I'd ,

702.7- 703.S Fels ic dike , li ght green-gr "y .
f i ne gr"l ned , f r" c tu red but t ight. At
703. 0 dike has bee n offset ,,10n1 " joi nt
"t 60 '. "ppro .o; i lllcJtel y 1.0 inCh.
704. 2- 70S.7 Alter"t ior. is Sl;ght t o
IIIOdtordt e . with fe l dSp,lrs "l ter"i ng t o c lay .
Roc k is soft t o moderdte ly hard . fria blt'
" long sne" r . She<tr is <It 705. 0 ~r.d 705.5.
"pp rollilllcJ t e ly 0 . 25 inches of eeecc te <lnd
gouge . " inor su lf ide mine r" l ;z<tt Ion.
704.S·705. 7 Core loss 0 . 2 ree t ,

710 .3 fels ic di ke . 50~, qr ay- gret'fl, fin~

gr<l i ned. unf r<lctured, ch i l l mol rg; f\<; .
Approximat e ly 1. 5 i nche s wide .

695.4 -696. 1 Fr act ure lone . j u int s ve ry close !
sp4ced at 60 ~ .

711. 0 Felsic d ike . 40 ~. gray-gref'n, f ine
gr" ined to aphan it ic. f rac tu red . chi ll m<l .-gl ns
t ight .

717. 2 fe h lc dike. 20". gra y green , f ine
gr a ined to "ph"n lt ic . s 1iqhtly fnct ur ed .
chil l "" '"9ins . 2.0 t ncbes . ide.
718 .3 Jo int . 10". trece of sand y· s i l t.
719.0 Jo int . 10", sli d ensi des or nlor it e .
COd in g of cerecnet e "nd Chlo r i te ~ougf' .

Diodte

710
581.6)

720
589.8)

700
(573. ' )
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s lic k t'll s i des·~ cnt crt re , Qun 154
..li ck en ~ ideS on c hl or it e . 755. ':
s l i c kenS Ides on c"l od t e t o

". ~ . ~

,r

160
(6" . 6 )

Dio ri t e

l1t'i..~ '''!..! ~ 'O l (l ~ . '( .1"..e ,~,,"T_ ..10 , "" T, .. \O.
&"("" " 0 . , . .. tt . LOS. O. , .. ' .. , , .... , ..,:ll " co-(. , ( ..I .. " "" . 1 ' (

157.0 .Joint' . 30 ~ .

757. 2 Joi nt . 60" .
:5 7.7 Jo i nt . 30' .
<Ind carbo nat e.
l sa.6 Joint . 30~ . s t tc seevt ees on chlo r ite
,mit carbo nat e .
159. 3 Jo int . 30" , s li ckf'ns i de s . t r ace of
qouge.
764 .3 -76 9 . 3 !'tl 'io t j o i nts becod nq tleil '~

wi l h ca recee t e , te s , tn." 0 . 1 i nc" t ni d .
768. 0 Shea r . 30" , 1. 0 ~ nc nes of brecci a .
s 1i c ~ en 'io i des on cetc- t te , t ..l e ( ?).

' I .... • ..
~ ~.,'"

760.5

Run 155

760.5

to

165.5

100
( ' 6 )

100

( 98 1

190
(641.1)

-0.; . '""!

Diod t e

~lK"-~'_~ COLO ~. " .....1 . "0 ' _ ..00< .·......."',,,•.,,,..' ~1 . ..<;
.~".., 'G .. . ..1t. \,Gft GOt t . w,... . 1.0, ' (00II . « ....r I I C

, ( .......
~­," .

un 160 100
(1001

fUrlT61 •~ ~ •
190 . 8 (100 )

to
193~j_ r---

un 162 100

s (76 )

798. ;0

un 165 100

80U ( 100 )

to

810. 1

!,on 166 100

810. 7 ( 100)

t o

815.1

un lll-3 -,~

79R. s -
800. 1 (100)
- - - -
un 164 100

800 .1 (1 00 )

t o

805.7

77 1)

(6 30. 1)

'.0
638. 9 )

I

77].9 Joi nt . 35 ~ . s t tc t e ns t ces on Chlo ri t e .

173.9 -80 1. 1 f r ac t ur-e l one . j o i nh a re dose
t o ~ ery cl c se t v specec , SO"l' nee le d ...i t h
ca rec net e , t t qe.t , at eces ave reqe ge ne rd ll y
t o 1.0 foot . but <I re nr i t t I e ,

un 156 100

165. S (Sl6)

to

n o.S

un 157 98

110. ; (70)

t o

77S. s

un 158 100

7I S. S (98 )

t o

780. 6

un 159 100

180.6 ( 100 )

to

185 .7

un 160 100
18U (100 )

t o
190 .8

800
6; U )

810
663 . 5 )

800 . 5- 800 . 7 Alte rat i on rcne, s light l y
alte red ttydrot tte J1l"od ll y . s h9ttt l y b leached.
Bet ween d se t o f j o i nt!. ve r y cl ose ly
s recec , a t 20: . carbonat e neel ee . ~pro " i ­

ma t e ly 10 of fel dSP6 rS aee altered to
cl ey .

801. 1-840. 8 Jo t nt s e re c l OSf' l y s pecec , eve r ­
eqe 0. 5 t o 1. 0 fe et. Chl o r i t t' f i ll i ng . trace
of ca r bona t e.
SOL ] rel stc d i ke . l ight grdy. fi ne g rdi ned .
0 . 5 i flches wi de . offs e t by d hedled sfear .
a05. 1· 801.0 J o ints . vpr y cl os e l y scacee ,
t ig tlt . neelee . i t h cerbonate .

806. 1 Jo in t . 20 ' . <;11 c h 'n<; ides on cntc- t -e .

8 12.5 Felsi c d i ke or he. l ed erecct e , l iq"t
grd y . f i ne q rd i nl"d t o dJ;hdnl ti c gr ound 1Ild<; "
...ith d iorite fr<llJ"ent s . Ti9 ht cc e rac r s , 0 . 5
t ec res .. t oe , 1 0 ~ . ha rd .

8 1 1 . ~ Felsi c " i ke . 1 s ~ . Ji g'lt grdy. f i r-e
grd i ned t o dPhdni t i c. 1. 0 i nCh .. tee , mdrg i ns
a re f i ne gra ined qUdrt l dnd fel d<; Pdr . ..t tn
0 . 5 i nc h l one of qUdr t z .

un 167

815. 7
to

820. 1

--
100

( 100 )



ACRES AIlERICAI IICllRI'ORATEO - ca.suLTIM' E_EUS
IUFfA l O • I f. ,ou

OltILLI .. O ItEPOlt T

ACRES AIlERICAI IIICORPOR.ITEO - ca.suLTlM' E_EERS
I UffllO • Ife YOI.

DRILLI.a ItEPO"T

S"UT ICl l7 Of" 31

.1-.,..
~­"'I

' MUT 110 28 Of' J1

"011 110 P5701. 05

KH!'!!'-.!-'~ ( OlOIl , ' U ' wOl(. lJO ·_._.. · ,... . .....~ " • • •
.... , . . ..0 .. . ...~.~ 01' .,. t . . .... . l.O ll~. " T' I ' C

CullfT Al,nka Power AuthOri ty

NO.! lC'T Susitna Hydroe l ec t ri c Pl"Oje c t

$O'"

.,
.~ ~ ,

•I ~·"
~ ~

" "

"a. ICl PS701. 05

~'t!!~ COUl • • T' ''W-c. , "0 1.04' ..oO ,.... " . "', ......~ ",•• t .
"""' • • 0' 001• • "'1• • 05' 01' • • ' .. ,C .h ' ..0,' eo-t: . u »t: I I (

~tan,) (Nor t h Bank )

tl.t(1IT Ald \ ka POlllE' '' Authodty

fI'M)J((1' Susitna Hydroelec tr ic Proj ect

..'"

un 174 100
850. 2· (100)
855.0

un 173 100

845. 2 1100)

t o

8S0.2

f--- - . ­
un 172 100

840. 2 (100)

t o
845.2

825.5-- - --
Run 169 100

825.5 (90)

to

830.5

un 110 100

830. 5 ( :00)

t o

835. 2
--- - -
un 171 100

835. 2 (100)

to

840 .2

100

1100)

to

un 178 100

865. 7 (100)

to
870.8

un 179 100

870.8 (98)

t o

875. 7

un 180 100

875.7 ( i OO )

t o

880. 7

- -+-------1
fu" 181 100
880.7 (94)

to
885 . 8

Run 174 100
(100)

f---:.,,- - ­
un 175 100

855. 0 (100)

to
858. 7

8~8 ~ ;~ -(~
860.7

un 177

865.7

861.3 -862.0 Seve r e t inclusi on:. t)f d.,.k gl"H'n, 860 .7
fi ne grlll ined dior ite. up to 0.75 inches i n
dillllTll!' ter.

878.6 Fels ic di ke ( 7) . 60~ . ligh t gra y. fi ne
gr ained, 2.0 i nches wide . i r regu la r cce ta ct s ,
hard.
879. 3-882. 5 Healed breccia zone .
880. 3 Shear along jo int . at 15°. approxi ma te­
ly 0 . 1 inch of cl ay/si lt. urtonat e ;
gouge (1).
881. 6 Shear along JOint , at 20", 0. 5 inches
wide brecc ia gouge zone . P.rt ial1 y heal ed
with carbonate .

871.7 ,872 .0 Inc tus tons of d.r k green. fi ne
9ra i ned diorite, 1. 0 and 2.0 inches ,
respect ive ly.
873.1 ·955 .7 Dio rite Changes to a light
gr ay·green . Incr ease in quartz , ?o<aibl y up
t o 10' .

atc-t t e

870
712.7)

880
720. 9)

860
P 04 . 5 )

98
(96 )

to

IRUI! 168

8l0.7

fl28 .9 -844.8 Diori te eecoee s light to med iurr.
g~n . p~sib ly due t o Chlll ",:!ing CO!"lposi t ion
of feld~Plllrs . IIl11y be an Increas e in QUlll rtz
content.

821.4 Jo int . 50" , cOdt i ng of Sdndy. sl1 t /clay .
gouge ( ? ) .

831. 3 Felsic dike . gO· , ti ght 9r1llY. ~d i"...
gr ill I ned , 1.0 inch wtde .
831. 3-833. 6 Gr adill t iena1 Chlll nge in t e _t ure
f!'"Olll medium gra ined to f ine gr"ined . Sharp
ccet ect with the un<ledyin9 n>ed ium grained
dio r i te , unrrecturee.

840.8·682.3 Joints close t o mode rat e ly erose­
ly spaced (ave ra ge 1.0 feet ), Chlorite . t rece
to occes tonel f f111m; of carbona t e .

847. 8, 848.0 Inch st cos of dar " gre en. f i nt'
grai ned dio ri te, 1.0 inch in di cll'leter .

Di ori t e

830
679 . 9)

850
696.3)

840
(688 .1)



·- .- .- •• •• • •• •• •• - .. .. .. - - - -
IlCRES AIlER'CAR 'IICORl'ORATl:O - CC*SULTIRG E_EERS

BUffALO . I E. '01.
DRILLIN G REPOR,

IlCRES AIlERICAR 'IICORl'ORATl:O - CC*SULT'RG E_[ERS
BUfFALO. Ife TOR.

DRILLING RE"OR'

PftO"rl(T Sus i tr..' hl (1 roel ectri c Proj ect

CUI '"

..,.
Ald Sh POM" r AlJt~r jti ..oa JC) !'S701. 0S

MOl.t:.o BH- J

SMUT JC) 29 Of" 31

Cu l llT Ala skd POlo!E'r ~ut hori ty

NO,tICT Susitnd HydrOPl ectdc Pro ject..,.
.101 Il1O ;>5 710 .05

ttOI..l 110 BH-3

' MUT Il1O 30 0' ] 1

... ~.~
".

~~.,.!,.Q!I lOUi . , u .._.J1IUt,._..oOo .. · ,_ _. IOAC• .-_ ~ I , " ,

....1 ..." 0 • • ••ft. "'"' 0- ~' '' . t• • ,.... ""$' (C'IC . et , I - C

.........
~ M,n , .'"

~.!!i! t Ol O• . , • • ' _ .-..T_ .'O • ••_ .. ...-. ......T'.. .
AL.• • • • 'OO• • • " Tla ..eta ""~• •C• • ·" • ..os _ COlO: . U" .T._.1 ' (

"925.8

un 191 100

925.8 (92)

to
930 .8

un 194 100

940.7 (100)
to

945.8

un 19] 100
935.9 ( 100)

to
940 . 7

- - ----
un 192 100

930 .B ( 100 )

to

935 .9

un 189 100

915 . 7 ( 98 )

to
J1Q;2.. __

un 190 100

920.7 (1OC )

"9~5~ :' (;:1
to

950 .7

923.5-9 25.1 Frac tu re 101l t: . joints ver y clese­
Iy sp aced. Most art' t i ght but I'Idve t-een
bl"'Oken by dril li ng .

946. 1 Shea r , 25", up t o O.S i nches of
erecc fa gouge.

926. 6-9 28 . 2 Sht'U / d I te r et ion zone , cere
bleacht'd t o l i ght ye llow-g ret'n , s l i ght ly 111 ­
tered hydrotht' rmall y , hard t o mode ra tel y I\drd .
Uppe r contact i s g.·ddllt i onal . lower is s ha rp
al ong II 60~ ca r bona t t' healt'd joi nt .

927.2 Shea r on j oint lit 35" , appr oxi ma t t' l y
0. 5 inches of brecci a gouge , s li ckensi des .

928. 3- 92B.7 Irn!gula r fr"act ure\ hea led wit h
ca r bonat e , up t o 0. 3 i nches . l ess t han 5'J of
rock .
929 .5 · 955. 7 Fra ctu re zc re , jo i nts very cl ose­
l y s paced, mos t are t19"'t , appro..imat e l y 25 ~

hea led with ce rb cne t e , "'ino r sulfide mi ne rd l ­
i tation. unbroken piece s range f r (J'l O. S t o
3.0 fee t .

933. 2-946.5 Shea r /dl tera t io n l one. blea ched
t o light ye llow· green , s l i ght l y ette ree
hydro t hermall y . Fel dspa rs a n! s t e t nee ,
hard to moderatel y ha rd .
934. 9 Shea r , 40° , coa tin9 of clay gougp .
cct-rc t dent wi th a hea l ed s he-a r .
943. 6 Shea r , )Co , up t o 0.5 t nche !> of
breccia gauge .

I

Diori t e

930
761. B)

940
770. 0)

920
753.61

100

( 92)

t o
910. 7

to

905. 7

"" ,.,
un 182 100

885. B (9' )

t o
890 .1

un 186 100

900.7 (BO)

t o
896. 6
- - ---
un 185 100

896. 6 (90 )
to

900.7

Run 188 100

910.7 ( i OO )
to

915 . 7

,"-l~J ;188"1
1- - ­
~" ' B' 100

892.0 p .t)

912. 6· 913. 1 r eac t vre lOnt:-o j oi ng vt' ry cte se l
\ pdct'd d t 10" .

908.0-92 9. 5 Joi nts dr E' lI'Ode rdlf!'ly close to
cl ose. averaging 1. 0 to 1.5 reet .

8Q8.8-899. 1 Co re brnk en by dri ll ing . cteces
are 1. 0 to 2. 0 i nche s . f re sh, II ngu la r .

905. 1-906.0 Core broken by dri lling or pos -
!> i t> l e f racture lo ,e . Pt ece s averaqe 1. 0 i ncn. fun 181

905.7

903.0 J oi nt . 1 0 ~. h~d led . ca rb ona t e f il ling
t o O. !i ; nc tM! \ .
9C3. 8-9 04. 2 Core br oken bJ dri ll in g. p t eces
0. 5 t o 1.0 rncn.

882 .3-888 . 1 t tl "'" br ()l. en by dr i l li n j . a t ece s
qt!ne ra ll y tess ttl,),. 3. 0 t ncees . Po.... ib l e
f "dclu re zone (n.

888 . 1- 908 . 0 Jo int s cl c se tv sp liced , ,d t n
10( 011 zones of ve ry c1o\e-Iy s pecee j c t e t s .
Trace- to cccasteeet f il l in .j of careoeete .

894. 5-897.4 Stlear/ f ra c t uN' zone (? ). jo i nt s
and f ra Cfu rf> \ e tese to very c l o\ f> l y specee .

894. 5-895 .7 Core bd01)' broken by drillil1g .
oteces 1. 0 to 2 . 0 tncnes . Two Jo i nH a t
1O ~ have s l t ckenstees, c teces drt' dngu la r.
f re\ h t o s l : gh t Chlo ri t e s t d i ni ng.

utcr t t e

900
737.2 )

910
745 . 4 )

B90
(729 . 0)



ACRES AIIUICAR 11ICORl'OIlA1£O - CC*SUlTlR' E_EERS
BUFfAlO. lEW '0••

DIIIILLI_O IIIEPOIII,

eLIE'" Ala ska Power Authori ty

~I:CT Sus f t ne Hydroe lectric Pro j ect

."" Watana ( Nor t h Bank)

JOII NO PS701. 05

MOLl: 1M) BH- 3

'MElT IK) ]) Of 31

Ql~!!il!! t OLOlI , '("~.( .""""'_ . JOo "" ....~""" ""'IIlt. 'auU I "~ .
&Lll."" O. , ."1'(11 L.OSI O'l " ,• • t ..v,.....~IT COIOI: . « ..u,.,~ . (f( I ·~ '"

950
(77B. 2)

Diorite 948 . 0~ 948 . 9 Alterd t ion zone, s lig ht ly
alte red hydr ot hema ll y. appr oximat e l y
10- 25 of feldspars are alte ri ng t o c l ey ,
Hard to mode r at e ly hard ,

un 195 100
(100 1

,-,"'6 '~

950. 7 ( 100 \
to

955. 7

END OF BaR ING955. 7'---- - 4-- - - -- -""C-"'-"''''',,- - - - - - - . _7B2. 9 )'
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Anf.~5 Amencan Incor por a t ed • Consult ing Engineers

Buff alo, ew York
Acres Am eri ca n In cor pora t ed - Co nsult ing l_n l.:. i ne {·r ~

Buf falo, Ne w York

SUMMARY LOG SUMMARY LOG

Cli ent Al '\StJ. P(\\oj[P "' UT~ln

Pro je c t ~us hnd H.tl1ro elf>et ric Projec t

Sit e AlIla"a { ~;(' ,. t r. ed n"}

Jo b No . P57oo .0_5

Ho le Ho. ---J! 1'l - 3 _

S heet N O. _ ' _ of -1..._

l or or ROO. 31. 7'

I Br eed " . healed .

I .:.lterdt io n t one .

I ~ lt f'''at i on zone .

: Al t e r ,tt i oll l one .

Shp,t ,. •
; Fr ac tu r e l one.
t teelee .
• f r dc l u '-f' : onf'.

Is reccte , neelee .

I
Shed' . et te- e t ton
zcne ,

1AIt e rdt ion zone .

"~".I. e.­
..cI. .. . , 0( "..-0( . ..1" ... . . COOI . f COof... .&),. ,- ,

- "

1987

· 111

60

40

o 215

20

320

80

340

]00 1905

260

100 2069

280

180

120

""702B
160

220

200 1987

10(.... t.1o.... ," ,



Acr ("'~ Ameriran Incorponu ed . Consuh ing lngin(l l>r ~

Buffalo, :\:l'W York

SUMMARY LOG

Client

Pro j ect

Sit e

A LAS~ POw[ R AUTH(lPlT'"

Sus t t ne H.Ydro e 1Kt r i c Pro ject

I\d t dn a ( :IOI"t n 5i1n ~ )

Jo b No . r"S700 . 05

Ho le No._9H - 3~

Sheet No . ---.L of~

HlD or BOR WG
955. 7 '

She ar / f,"a c t ur e l one

10 'l P o f j o in t s wi th
s tt cte os tces .

l r r ec u o-e l one .

Shea r.

She ar ' f r ae t u...·,
el t e r e t in n zone .

I

" ~" 'f. C'.o.... ~ ",.
.c,,"."

720

740
1536

760

780

ROO 1496

820

840
1455

860

880

900 1.t14

920

940
1373

960

sco

lJf . ' ~ h I>

" " ' I '"

,



- - - - - - - - - -

MOl.( 110 BH- 4

' MU T Ie) 2 0" 31

89
101

100
( 35 )

100
14 91

100
( 33)

1>5700. 05

37. I
to

40. 7

R~7- 100
__ -l.OL.

Run 9

40. 7 100
to (3J)

45.8

--- ----
Run 10

45.8 100
t , (70 )

50. 8

RU"Jl ir ---

Run e

21. 0
to

25 .2
!.un-.-- - - -

25.2" :og,
27. 1 _ 78

39.6 -41. 0 - Slight ly t o III()dt> r a t e ly ",e iltherpd .

43. 4- 401 . 6 - Fr olc tur e lone . ve r y c los e ly
sp ace d joi n ts. 'i il t y/ s and cc e tt oq.

4a .9-~ 9 .6 - PrObdbl e f r ilct ure r one , ot ec es
average 1.0 i nch.

12. .1-21. 0 • J o i nts c lo s e ly t o -"Ode r a t e ly
c1os t"ly s paced . t race of iron eo ee staining. Run 3
-cs t j o i nt s neve a tr ece of Cdr b1nilt e fil li ng .

15. 8 - Jo i nt . 60~ . 0. 1 i nche s of si l t / cl ay .
pouib lt" shea r.

21.0-70. 6 - ';o i nts c l os e ly t o t t"ry cl ose l y
spaced . iron oxide sU ining.

21.8 ·22 . 5 - Sneolr/ f r olc t ur e zone . J o i nts vt'ry
cl os e l y spa ced. sli ght ly we"thered . Run 5

22.3 - Br e ce ia /gou':!e . 0. 25 in c hes t hi c k 27. 1
on j o i nt I t 50' . t o

24. 1- 24. 3 - Fra c t ur e zone . br oken co re . ye ll ow~
cal ca reou s s il t coa tf "q .

30.2 .301 . 5 • Color chanqe'i t o a l1 ght qr ay- Run 6
gr een . Cont "i n'i f r agl"ll"tl t'i of " rq i11i t e t o 30. 8
0. 5 i nches . COl!lPri s l "g appr o.i lPla te ly 5-10 . t o

32. 5-41.0 - Frac t ur e zone . j o i nt,: ver y close ly 35. 7
s paced. p i ec es are 1. 0 t o 2. 0 in l hes .

34. 0 - J o i nt . 80 ' ",itn ol s i lty-und
cOol ling .

37. 4 - Jo i nt . 010 with " 'i ilty·clay
cOoll i ng .

38.5-39.6 - ~ Gran i t i c ~ r oc k . "'ed illll gr a i ned .
20-30 qua rtz . lPIa fics I es s t ha n 1. 0' . light
ye 11O'o1 -g rilY r oc k. s li qht l j t o 1Il0der ilt e ly
alte red /weatherpd. badl y broken . JOt nt
coa ted ",ith ca lc areous c14y . Contacts are
frolc tured . not exposed .

SO.I • Jo i nt . 010' . sulfide IIl t ne r ilh lolti on .

ACRES AIlERICAN IIICOIIPORAT£ll - COIlSUlTiNG ENGINEERS
IUFfALO • I r. YOI.

DRILLING REPO RT

Andes t t e
Por ph"ry

...." tana (Nor t h aank)son

PtIO,tECT Susi t nd Hydr oel ec tric Pro jec t

50
142. ' 1

JC
(25.<)

40
( 33. 9)

~R£S AII£RtCAN 11ICORt'ORAT£ll - COIISUlTING ENGIIl£ERS
IUff ILO. •• YOl I

DRIL LING R (PORT

CUE " T, ALASKA POWE R AUTHORITY .10 1 Il1O" P5700 .05

P'ttO.Il CT , Sl·s ft ndl Hydr oe lec t ric Proj ec t MOLE Il1O. : BH- 4

SIT( , Waldlna (Nor t h B~m k ) ' HUT NO 1 0' 31

Cc.TIlACTO't t ete -s te te E_plorat loo Inc. DIlIlLING OAn s ", Sept . 1tre Sept . 23. 1981
l OGGUl trY. ( . J . lo:l'Iitt'. M.P . Br uen O&T( . Sep t e'"b.?r 1981

DML.LUIIG ..... C,ni ng Advancer CAS'"'' OIA. TlIt ,~ ( 3.0 " ) 1. 0 .
ICTMOO : ""'. Oi Clll'Ond Cor e " Triple Tube COlt( Dt....nt. '" 11.7 5" ) 0 .0.

lOCATlOff , LATITUO( N3. 228.':Zl EL[VATIOfIIS , OATUIlI MS l . A. S. P. C. , Zone 4
D[P.... TU.. IE U 43. :71 GftOUNO SURfACE 2187.8
AZIMUTH 060" lIOClil SURFACE 2177. 3
•• 58" BOTTOfII Of" HOU lJ82 . !:I

...nlt TA8L[
IilOTU 1) Oept h'i> reasur ed d1 10nq ho le. Tru e deothS i n ( ).

2) All t!l n91~ ee ew ree to th e core acf s ,

~.~

-00: . " ...
~ CGl.c. .TI I? _ • •~_._.... .-.c:,_.,.."'"' ,••. - ..

IHI AL' ••n_ ...,I. u l.. CIII . .... ._. ~on_.__.fTI:
~...,.. .,,-,

0. 0 Overburd~ Ove r burd e n and cobbl es .

6. 5- 12. 4 - Ve ry wt>a th erPd f r ac t ur ed bedr ock.

10
(8. 5)

--------- TOP or ROC K ---12.4
(lO. S) Andes tte )ti!.>dillfr. gr ay t o It.ed i lAl gr ee n-g r ay . a"h ilni t i c "u n I

Porphyr y g ro unanass with wnite . fi ne t o med 1ln gr<ti ned
plag i oc la se hl"flocrysts (20- 30" I, UP t o 0. 25 12.4 100
tnches . Fl ow st r uctur e s v is i bl e i n SOl'1e to ( 92)
sec t i ons . Fresh t o (,l1 gh' :y ....ee t ne r ee , ha rd 16.1
t o ve r y ha rd . Occasi ona l pods i1 nd s t ri nger s - -- I-
o f ca r bcn e te , l es s t han 0. 5 in c hes . j o i nt s P.",n 2
~erol te l y c lo s e l y se aeee , ge ne ril ll y i ro n
s U i ned and cerboeete cce t e c , 16.1 100

to 1% )

20 21.11

( 17.01 /
........0 j AI/IU / , DATE: Fe br ua r y 1. 1982



ACRES AIlE RICAN INCORPORATED - COIISUlTiNG ENGINEERS
IUFfALO • It_ ' OJlI

DRILLING REItOIllJ

ICRES IIIERICAN IIICORPOflATED - COIISUlTiNG ENGINEERS
IUffAlO • NEW YOU

DRI LLING R E lIt O R T

CUf llJT ALASKA POwER AUTHORITY "011 ~ P5700.05 CLI ENT ALASKA P(ll~ [ R AUTHOR ITY 01 01 lCl P5700. 05

PftO.l(CT Sus lt na Hy dl"'(le l ec t ric Pr ojec t

S'TI \oIa ta na (Nor t h Bank)

MOLf flO BH- 4

S MUT Me) J 0" 3 1

PlIOoI(" Sus itnol Hyrlroe l t'Ct ric Proj ec t

SITt :':.Hanol (Nor t h Bank)

MOLE flO BH- 4

SMUT lCl 4 0' 31

86
(41 )

110 .8 95
t o (23)

ns . I

RunU - --g­
( ' 9 )

Run 24 92
- - I- (QL
Run 25

-- - -

Run 23

104 . 5 100
t o ( 58 )

109 . 5

Run 22

99 .6
t o

104 . 5

.,...... . ,
~ ~,,., ~J ) '

on 19

Ad. 5 96
t o (53)

89. 6

--- - ---
Run 20

89 .6 100
to ( 53)

94.7

- -- -
Run ~ l

94 .7 100
t o (67)

99. 6

Med ium gr ay-gr een. medi um 9ra i ned . 20· 3D:,
e ertcs , Quar t z l ess tholn St. t ra ce oJ f s ulfides
FreSh. har d to ve ry har -d , jo i nts c lose l y t o
very cl ose l y s peceo ,

102 . 9- 105. 2 - Fracture l one , j o i nt s ve ry
cto sety spaced. ct eces 1 .0 t o 2. 0 inc hes , i ro n
oxice s t ai ned . t ore loss 0 . 9 feet.

108 . 2- 109.8 · Sligh t ly t o modpra t e l y Ioleolthered
jo i nts very c lo se ly spec ed .

109 .8- 112. 5 - Fract ur e l one , j o i nt s very
cl ose l y s paced . s il t and c la y coati ng .

Ill.~'~ ~O.O•. ' f .'Y . ' . ~ ",.'_ ..o·.."""' . ' .IW;'''''~ . ' ........,
&<.' U A" O" , .1.1'(• •.on ~ , 1.''' , ,."toO. l.O" COOOlI . (1:. ' ''' '''' . U,

84. 5- 112. 0 · Rock Changes to light qreen-g r olY
with 1f thic f r agments . Some f low s t r uctu r e e t
70~ , f raqnlE'nts of a rgi ll ite . diorite. and
enees tte UP t o 1 .0 i nch but general l y l ess
t han 0. 5 i nches .

88. 7· 90. 1 - Sheol r / f ra c t ur e lone. jo i nts ver y
cl ose l y vcecec, at 10 ' ot 'tld 60 ~ .

88. 9-89. 1 - Br ecci a/ gouqe f r olqlfent :> .

92. 0-102.6 · Join t s c l ose to eceeretelv ctcse l
s pecee , open at 1O~ t o 20° , i r r f!13 ula r ol nd
rough. Heavy i r on olti de s t a in in q and
creentcs ( ?).

110<;. , • • ,

Andes i te
Por phyry

1--- - - - - - --- -------- ---
Dio ri t e

110
( 9J . 3)

112. 0
(95.0 )

98
(8 )

100
!7Z 1

69. 3
to

74 . 3

Run 17

74. 3 100
t o (60)

79 . 5

Run 18

79. 5 100
to (6' )

84 . 5

on

R ~.;n 14

59. 2 100
to (40)

64. 3

Run 15

64 . 3
t o

69. 3

Run 11
SO.8 98

t o (60)

~+Z-f---I
55. 6- 100

~~ktr .tQ.L

li 12~

70. 6-8 4.2 - J" in l s cl ose ly t o nocerer et y
closely spaced , i r on Qltide s tai ni ng , ca r bonat e Run 16
coat ing.

53. 8-5 7. 9 · Fra ctur e l one . ...ery close ly spac ed
j oi nts . hea vy i r on oJl lde sta i n i ng . ca rbonate .

62.5-70 .6 • Fra cture lone, ve ry c los e ly spaced
j oi nt s . a t 100 and 60~ . heavy i ron c.-tde
s t a ini ng. sene carbo nat e coat i ng.

W~ COl O_. fI .'U-': . ~""''''' . .o,.' '''''.' -.c1''''''''.'...l " ... .
&U • • "" O. , ...~ LOl l GO'.... ,• •C..yU M . Ul U COIOI. Cl:M ,", '" . I ' C

78 .1·78 . 5 • Fr ac t ure l one . j o i nt s very c los e l y
s paced , at 30~ . Slight ly t o modera t e ly
eeet neree , fria ble i n places , si lty/ sa nd
cuat t nq on 1Il0s t j of nt surfaces .

80 . 5· 81 . 3 - Fr ac t ure lone , ve ry c l ose l y s paced
jo i nts . iron oxtde stain ing . certcnet e .

80. 9 - J oi nt. 8°. possibl e s ltc ren st ces .

84 .2·11 2. 0 - Jo i nts cl ose ly spaced. i r on oxfde
s t a i nin 9 and carbonat e coat ing .

Andes ite
Porp hyr y

70
( 59. ' )

60
(50. 9)

80
(67.8)
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IU"AlO • Ir. YOII
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IlCllES AllERICA. III:OIIl'OUTtD - ClIISUlTlIK E_US
IUffALO • Ir. '10••

DltILLI_Q It.POltT

CU£Iff ALA SKA POWER AUTHORITY

NO.tICT Sus; t n.. Hyd l"Oel ec t l'"t c Pro j ect

' Itt Wa la na ( Nor t h Ba nk)

..oe 0Cl P5700 . 0S

MCM.I:" BH- 4

'"IV" 5 Of" 31

Cll ( JfT ALASKA POWER AUTHOR ITY

NO.J(CT Sus l me Hyd roe le<:trl c Proj ec r

I." Watd nd (Nor t h BllI nk)

Joe ., P5700. 05

MOLl.. BH-4

SNIfT., 6 01 31

,~
~U"'!.'!~ ( 0..0_ ," " .,a(. lJO OC<lo . 'O<.. T'~ .•QC _ . ,,,,,,..r,,.. ,

4 ' ( _&" 000, ",,,_ 1.O$t 0- cn.... . 1.O 1?~. ell ,.. . IT C
.1. '"
~~

" Ol

\!IK!'.!!!j!!o COLO_ •• f . . .... .ee...,_ ."OO••,...'ou.o;,_ L.. .... .
...., . . ..0. .....,. """ 0" " ,• • U " '''. I.DI' c:o-I . a ' P C

, I"" "
~~

''' I

-- +-- 1

Run 3,
U S. S 100
t o (98 )

150. 6

. _ - j - ---j

- _ •. ,.-

77
( 01

88
(21)

100
(92)

'00
(36)

' 00
( 79)

Run 37

170 .0
t o

175.0

un 32

Run 36

165. 2
to

170. 0

Run 35

160. 1
t c

165.2

un 33

150. 6
ee

155.8

Pun 34

155.8
t c

160. 1

Run 38

175.0 94
t . ( 32)

180 ,0

f1liiOl~ l--

i 65. 2- 2(;5.8 - J oint s c lose t o very close ly
spaced. iron oxide s t lllining . ca rbonate and
chlorite coati ng.

165. 2- 115.4 - Fract ur e/ altera t ion l one .
s lightl y to moder ate ly weathered/ lli ltered
hydr othenl'll!l l1y. j oint s very close ly spaced .
Har1 t o moder at e ly ha rd . i r on o..id t> s t ai ni ng
be1c..J 171.5 .

165. 2-1 65. 7 - Chy on l"()s t j oints .

169. 0-169.5· Shear /alte rat i on zone .
severe ly t o c~ple t r1y altered hydro ­
t hel"l!lol11 y. soft and friab le .

163. 3 - Joi nt . JO~ . wit h clay cOlll ti n9.

160. 1- 165. 2 - No iron o..ide s t lll i ni ng.

153.2 - 153. 6 - xeetee shellr . 20~ . jo i nt s very
c lo se ly SPlllCf'd. hea led .. Ith dlllrk greeft fi ne
gr lll i ned diorit e .

154.7 - 160. 1 - Snellir/frlllctu,.. l one . j oi nt s very
close ly specee at 20 ' ·60" . S1t ght ly Illlter ed
hydro UlIef'll'lllll1 y . i ron oxide 'it lllinin l] llInd
carbo n.a te cOdting.

157. 7 · Gouge. 0.1 t nctes wide .

Dio ri t e

160
( 135 . 7)

170
( 144 . 2

(I'z'1'.2

180
1 /15 2,6

84
( 0)

100
(94)

100
(89)

100
(86 )

96
( 51)

un 27

19. 8
t o
24 .8

un 26
15. 1
t o
l!L

Run 31

140.5
t c

145. 5

Run 30

'35 , 3
te

1 4~ .~

Run 29

130.1
t o

135.3

un 28

124. 8
to

130. 1

1-

143. 8 _ Joi nt . 30". moderat e ly et teree hydro ­
therm.Jl l ly . 0 . 25 i nches on either s ide of
joi nt.

I] g. o - J oi nt . 1 0 ~ .. Ith ca lcareo us cl ay
CDol ti ng. sore tr"Oderat e tlydnlthe"..",l alterll ti or.
1.0 inch on either s ide . fel dspar :, .. l t er1 ng
t c c la y .

112 . 0 - Sha r p cont ac t "1 1th 'Ief") t hin s t r i nger s
of eneest t e pene t ra t i ng t he di or ite . J oi nt 6l
.:..etect , 70~ . with . trace of si lt coat i ng.
Penet,.dthe i ron s t " i ni ng fo r 0. 5 fe-et .
..lightly WE'at he n"d.

112. 0- 126. 1 - J oi nt s c lose to ~ery cl oc;e ly
sp ac ed. with iron o),t de s Ui ning .

113. 8- 115. 1 - Fractu re zone. j oint s ve ry
closel y SPdCed at 30 and SO ' .

116. 0 _ Frac tu re . 10' . t i ght . nee tee .itn
cel c f t e, 0.2 5 ;nch~ wi de . dis conti nuous .
conta i ns S/IId ll f l'"<lqmenls of d i or ite .

118 2- 126.1 - She." I f r act ur e l one. joint s very
c lo'ie ly sPclc ed. sl ight ly t o moderate ly
weathe red . Core l oss 1. 3 feet.

122. 9. 124 .8 - Shear. qouoe and br ecci a.
fri abl e .

126.1-1 60.1 - Jo ints c lose t o mode rat e ly
cl ose ly spaced . gener all y 1. 0 t o 2.0 fe et.
Ir on oxfce s t a i ni ng. carbo nat e and chlori t e
present .

134. 0 - Inclusi on of du k gr een. fi ne gr ained
dtcr f te , 1. 0 inch.

137. 9 - Jo int . 40' . car bonat e/ ca lc ite .

Oior"f tf>

' 30
(110.2 )

' 20
(1 01.8 )

140
( 118 . 7)
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DR.LLING RepORT

CLiOT ALASkA POWER AUTHOR ITY f:'5700.05 <Uhf AlASkA POwE R AUTIf)RITY '00 .. (15700.05

MO.It(T SU10U na Hydr ()@l K t d c Pr oject NO.fICT Sus ttna H)'dro~l ectd c PrOj K t

.',. liatan. (Nor t h Bank)

MOt.I .. B",· 4

' MU T" 7 Of' 31 .,,. Watan. (Nor t h 8ank )

1tOt.[ 110 BH . 4

'''UT tel 8 0' 31

~~ ~ CO"O• . T1. Tv*C . _ . _ ..oo. . ....,-.et_ ....._...... ,..." .. t.·... ~.~~ ~OUl• . T1._ .ro......_ .oo........-e. ....... . .....I ' ... . ,...... .,_. ,-
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~ -,e' a..~a~. ..... I.DM 0- _ .(" '''.1.1»1' CIlIIII . a: . ......... . f " .n. ".U, ,r ' ....... &T'O-. ..."PO ""' 0-~ • •U"'''• ..oUCIlIIII. « ... .,... " C ..-. ·n,

Diori t e 181.8 -184. 2 - Frac ture eeee, Jo in ts are __ery Diori teo Run 46
close ly soecee , cit 1 0~ <lnd 40~- 60 · .

Run 39 210.7 100
180.0 100 '0 (l00)
to ( 22) 21 5. 7

185. 0
Run 47

Run 40 11U 100
H!7.2 - Joint , 70~ • loIith Sli Cke ns id e s at 80" . to (1 00 )

185. 0 100 220. 8
188 . 5 • J oin t. 50' • • i th s1ic kpn s l l»s . t 0". t o (90) 110190. 1 ( lS6, 6)
189. 3 - End of i ron o ll. id~ s t ai ning. t r ace

190 ill"OUnts below th is deoth , ca rbo,,,'t e co. ting on
( 161. 1) joint s . -- - -- Aun 48

Aun 41 220,S 100
190. 1 100 t o (100)

'0 (BB ) 225.8
195.0

--r-
195. 5 - J oi nt . 1 5 ~ . with cby f l11f ng O. I - - - -- Run 49
i nches wid e . 115,S 100

Run 42 to ( 94 )
195.0 100 230 .8
to ( ' S) 130

199. 7- 200. 1 - Core is bro ken. sandy cllly 200.0 ( 195.0 )
coa t ing.

Run 50200
(169 .6) Run 43 n o.s 100

200.0 100 '0 (100)

'0 (65) 234.8-236. 4 - Shea r /fracture lone. joints 235.S
204 .0 very closely spec ee , et 200

• Chlor't te and

204. 4-20 5.4 - She.r al ong three Joi nts, at I O~ .
carbonate co. t in g, less th. n 0 .1 i nChes thi ck , -_. ---

AIJn 44 s l ic kens id es.Sttckens tees on Chlori te and cer bcnete , 0. 1 204.0- BB Run 51
in che s ",ide .

Zll5.8 . _.(.BB) 235.5 100
205.8-375.6 - Joi nt s ar e ~.., atel y c lose t o to (90)
",ide l)' sceced, with a f ew lones of c lose ly Aun 45 240.8
spaced. Trace of carbonate .

205 .8 100 2'0
209.3 -2 10.7 - Joi nts c losel y spaced . '0 (BB ) (203. 5

110 229.8 -231.8 - J oint s c losely spac ed . 210 .7
Run 52

( 17S. 1)
240.8 100

Run 46 100 t o ( 100)
( 100) 245.8
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100
(841

100
(1001

Run 65

300 .8 ieo
t o (l00)

305.8

Run 64 - - -
298.9- 100
lQQ,L __ t21L

lHgJ6
t o

310 .8

Run -6i
295. 8

t o
298 . 9

. 1""' .. . ,
~-,r , . ~ "

Run 59

275 .8 100
t o ( 100)

280.8_._- - --
Run 60

280. 8 ' 0
to . ' JI

285 .3

--- ---
Run 61

285 .8 100
to ( 100)

I ·~ f------

' Run 52

290 . 7 100
to (100)

295. 8

289. 4 · seet eo shear , 10 ' , 0. 1 t ncnes wir:·' .
healed with certcne te, t i cnt , hJ '"

289 . 5 Joi nt. 10' with s t tceens (...,
ca r bonat e and chl ori t e r ee t inq.

291.0 - Hedl eo1 shed!", 10 · , less t na- u .•
i l". I,"'<; th i ck , Cd rhf'l"~ t .. f ill ed , tt c.u . r.a-o .

306. 0-307. 9
314. 2-3 14 .6 j Red i nt e"9 r dnuld r s t ai n on t he
dior ite .

~_~,.~ CO~O ., ' f " ".l .~O....'~ . oIO'." " .",\(' '''''~. ......" ..".
.~"••"O• • • • 'l. >.OS1 0It "" ".C'"""'"'.1.01' Cooot: .« ",..' ,,,,. . l ' C

279.8 - (drbona te ve t o, 30~ - 40 ', O. I i nches
.... ide .

ACRES AMERICAN IIICORI'ORATED - COIIStJLTING E_EERS
BUFFALO . MEW YOItI

DRILLING REPORT

Dio ri te

J'ftOJ£CT Sus i t nd Hydro el ec t r i c Pro j ect

so..

CLIENT ALAS KA POtIER AUTHOR ITY

290
(245. 9

300
(254.41

280
(237.' 1

ACRES AMERICAN IIICORI'ORATED - COIIStJLTING ENGINEERS
BUFFALO. NEW YOI .

DRILLING IIEPOII,

CLIENT AlAsr,A POWER AUTHORI TY ' 00 ... P5700. 0S

PftO.I£CT Scst me Hydroe lec t ri c Pro j ec t MOI. [ M) BH- 4

50.. aer ene ( Nor t h Bank) SMUT ICl 9 0' 31

Pt ~ ·.. ms..._,~ tO~~ Il , 'r . · ~.t . tfO"''''_ , ..o , ''T ,to(O.' .AC''''.'''l; . . ... . " ..G. • ("",r oo . ,_.",(
~ ~.

W .... TI.UIO. , . "rt. LOU 0016II ,.. . c... ,... . LOST COOl. et" r"1" "G. fT C '''I ~~3 J

Dto r i te R ~n_._~2_

247. 1 - Fel si c ve i n , 90~ . l i ght 9r"y . tess
Run 53thJ n 0 .2 5 i nc he s wide . t i ght. hard .
245.e 100

to (1001

250 251. 0

(212. 0) - - - - -
Run 54

251. 0 100
t o (1001

255. 7

--- --- -

RUI1 55

255. 7 100
to ( 100)

260 260.8

(220. 51

Run S6

260. 8 100
to (100 1

265. 8

---- ---
Run 57

265.8 100
to (1001

270.8
270

(229. 0 --- - - -
Run 58

270.8 100
t o ( 1001

275. 8

Run- 59~
._- -
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DRILLI_a .E.O'"

ALASKA POWE R AUTHOR I TY ".... P5700.05 AlAS-:A POWER AlfTHORtTV '00 " P5700.05

...-o",.c;T Sus l t na Hydroelectri c Project

'IT( waU na ( r.or t h Bank )

ItOt.t -0 BH· ';

.....f lY.:l 11 Of' 31

...-o"fCT Sus itna Hydro el p<t ric Projec t

'I" 'Oidt ,,"a (Nor t h Bank] '''flY.:l 12 Of' ! ·l
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~ ~ I'l)(. ,.~ ~~, I'"' I ...TI:••• >O• • • • 'I:.~O'I ..' • •e • • ·... . "O,._.eIl..........f . e ,n . ~" .r · ...... -"' 00• • • • "1:. L.OS'O'I ""•• . e. . . .... ..0.'_. ell" ." • f TC "., ..~ ).

310 oto ri te Run 66 Diori t e an 73(262. 9) --- --- 343.7 - 343.8 • Frdctur~ zone. u~ to 0. 1 i !lCMS
wide. i ..reqa l dr . discont inuous . ttealed b, 40.8 100

Run 67 to u oo)cetc I r e/cerece ete , t Hlht. ha..d. 45 . 7
310. 8 100 344. 0 - Hedl ed snear . 30~ . hea led by dol ....

t o ( roo) qreen , f fne grai ned iQneous IIId t eddl , t ight. --- --
315.8 ........ P'" 74

316.2 - Hedled erecc te , 2C~. 0. 1 fl!'l!' t wt de . --- -- 45. 7 100
t o (l Oll)

hea led with dar" g..een , f t M or ai nf'd tqnl1'OU S Run 6fl 50. 7
mdt er ia l , hcJrd . 3S0315. fl 100 (2% .8 )t o (96 ) - -- ---

320 320.3-320 .6 - t cre "'..o"en by drl1 lt na. fr!"sh, 320.8 en 75
(271.4 ) anqular pieces . 1. 0 t o 2.0 i nchps . --- --- 50. 7 100

322.0-322 .3 • Incl us ion of fi ne or dl r ed . d.Jr '"
t o ( l Oll)

Run ss 55.6
qreen d1od t e .

320.8 100 355.8 • Fra cture . f i lied III tth ca rbonat e . dh -
324.4-325.0 - Fractures healed with Cd..bonat e . to (100) cont inuous. 0. 25 Inches lIl ; de . --- ---
irr~ ~u 1a r shape. discont inuous. uP t o 0. 5 rzs.e 356.5-357. 7 - Frac tu ..es , 0~ - 1 0 · . healed III ft h flu n 76
inc hes wide . carbonate le ss t hdn 0.1 Inches th !c'" SS.6 100
326.7·330. 4 - Joi nt, 0"- 10", chlo ri t e ,M --- --- to (l 00)
car bonate coated, fa int s tt ctees to es . Run 70

360 . 2

325.8 100 : 60 - -(30U) ._- -
to (100 )

361.C ,330. 8 Mealpd shea rs . 15' , l ess t han or
,,, tt

330 366. 0 )
(279.8 ) 331.2-332.2 • f ra cture zone , j oint s very - equa l t o 0. 25 in ches wide. Hedled lII ith dark 360 Z 100- - - green, f i ne 9rai ned diorite. hdn:l. t o noo)

cl ose ly spaced at 0~ -30" . so-e surfac es
Run 71

365. 4
al t ered hydro t henna ll .y.

330.8 100
tc noo) Run 78

3J 5.8 367. : - Heal ed fract ure. 0. 1 inches wide , 365.4 100recu te v, di sco ntinuous . hea l ed lIIith ca..bcnate , re nco:
Run 72 370. 5

335.8 100 370 370. 0-3 70.5 - Core br oken by dr l1H ng.
t c (100) 1313.8 -

340.8 Run 79

340 370.5 - 100

~.
375 .6 (100)

J
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CU~lIff AlftSKA P(lVER AUTHORIT V 'DO .., PS700.05 CLIENT ALASKA P(),IER AUTHOR IT Y 'DO .., P5700.05

",,,,,feT Sus itna Hydroe l ec t ric Proj ec t II'tKht(CT Sus itna Hydroel ec tric Pro j ec t

50.. Wat.ma (Nor t h flank )

MOLt: 110 BH-4

• • UT M) 13 OF 31 50.. Wat ana (Nor t h Bank)

MOLE 110 BH-4

.ttt:ET 110 14 Of' 31

llUlL,!.!,~ 'O~O', '~"_ . IO""" _ ..IOI""OOl.·llAo;'''' '''', ~" ., .
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.~ "

395. 5 100
t o (l 00)

400. 6

Run 85

400 .6 100
to 198)

405. 5

-- ---
Run 84

- - ----
Run 81

100
(100)

100
( 100)

100
(100)

100
(1 00)

100
(1 00)

Run sn
425.7

t o
430.9

Run 91

430.9
t o

435 .8

Run 89

420. 7
t o

425. 7

Run 8B

415. 7
to

420. 7

Run 87

410.4 98
t o ( 98)

415 . 7

- -

Run 86

405. 5
t o

410 .4

416.5 -416 .8 - Healed bre cci a. 50° . d torf t e
inclusions up t . 2.0 i nches i n dar k green .
f i ne gra i ned dtcrf t e ,

417.7 -418 .6 - Healed brecci a. dio rite f rag­
ment s up to 2.0 i nches and compri se 70-80 \ of
the rock. Healed with a dark gr een . f i ne
gr ill ned diorite . hard . tight .

419. 3-419 .8 - Fra cture zone. j oi nt s very
c lose l y spa ced a t 60~ . carbonate f i l li ng .
t i ght healed j oi nt s .

420.8 - Felsi c ve in. 15~ . less tha n 0.25
inches wide . ti9ht .

423.9-510.4 - J oint s c lose t o modera t e l y
close ly sp itt ed . average 1.0 foot. Tr ace t o
coating of carbonate and chlori t e .

426.0 - J oi nt . 10" with fai nt slic kensides on
chlorite . Fels ic ve in . 15". l i ght gr ay . fine
gra i ned . ch illed contact . t ight . hard .

429.2 • Jo in t . 60° wi th fa int slickens ides .

429 .5 - Jo int . 10" . with s lickens i des on
ch lorite.
429. 8 - J oi nt . 55~. wi t h sl tcken stee s on
chlod t e at 40" .

405. 2 • Heale d breccia alonq a j oi nt at 10°_
20". appro ll. i mately 1. 0 i nches wide . Healed
wi t h dar k green . f ine grai ned dio ri t e .

Di or ite

430
( 364 . 6

420
1356 .2

410
(347.7

lCC
194 )

100
( 100 )

100
(1 00)

100
(100)

Run 82

385. 6 100
to (l 00)

390.7

380.6
t o

385.6

Run 79
370. 5
to
~li·L

Run 83

Run 80

375. 6
to

380.6

390. 7
t o

395.4 - 395.7 • Carbo"~ t~ vei n . 10 '. up t o 0. 25 395. 5
i nches widp .

392. 4- 393. 2 - Healed erec ct e alon g severa l
joi nts at O' and 15°, Healed lftith dark g reen ,
f in e gr a i ned diorite. t ight, hard.

373.0 -)73 .2 • f e ls ic dik e . white -ye ll ow t o
gr ay . 10- 20' QUilr t z.. 1. 0 to 2. 0 i nches wi df' .
rcntecrs <Ire hard . ti gh t . dnd i r r eq u l ar .

375.6 -423. 9 - Joi nt s ere modera t e ly c lo se l y
spaced. average 2.0 feet , gene rdlly trace of
car bonat e and/or chl orite .

378.5· Jo i nt, 20" , t r-ace of s i lt/ c ldy.

Diod l e

400
(339 . 2

380
( m.2 )
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100
( 98 )

100
( 94)

100
(100 )

100
( 100)

,n 98

un 99

470 .8
to

475.8

.un 100
475. 8

ee
480 .8

Run 101

480 .8
t o

485.7

465.4 • Shear al ong joint at 40~ . Sli ckensi des
0. 1 Inches th ick gouge .

465.6 - Fels ic dike , lf ght gr ay . r tne grai ned .
pos s ib ly gra nodi ori t e , appr o. imate ly 2 .0 tn cne
lIII ide at 40~. t i Qht conta cts . Par t of dile i s
crosscut by th e -a bove shea r .

483. 3 - J oint . 1 0~ , possib le fa int sltc k£'f1 ­
s ides on cnte- tte .

Otor1 te

480
(407. 0)

470
(J9S. 6i100

( 100)

100
(100 )

100
(1 00)

100
( 100)

Run 95

450.8
to

455.8

Pun 94

445.8
to

450 .8

Run 93

440.8
re

445.8

Pun 92

435.8
to

440 .8
30~ - -- f-- -

430. 7 - J ot nt. 10". 0 .25 i nc!'les t hick, neelee
with car bonat e , t i ght. Crossc utt i ng Jo int .
10" , coated with Ulc/ chl orfte and cerbceete ,
ponible s ltckens tees .

430. 9- 439. 2 - Jot nt s/fr ac tu res 0°_10" and
SO" , very cl osely spaced, I r regula r dnd
discont inuous . Healed by ca rbona~e and
su lfides . generally IIlOdera tely h"rd wi t h sene
zones of friab le rock. tight.

444.5 - Hea led s hea r. 30e , 0.2 5 to 0.5 inches
"dd e . Healed .litt> dar k green. fine grat nf'CI
diorite .

145. 0-448.0 - Andesi t e dUe. SO' . ~>ed i Ulll

gray·gr een . aph"ntt ic rod with appro" i ,..ately
) phenocrys t s .,f carbonat e up t o 0.1 i nches .
parall el to flow st!"lKtures . f re~h . hard .
unfractured . contacts ttght.

450. 2- 455. 2 - Felsi c dU es , fe ur . 20e _ 30~ ,

fi ne grai ned . COlllpos ttt on 15 probabl y cl ose
t o a gr anodi ori t e . Moderate )y c losely spaced ,
1. 0 to 2. 0 i nches wide, hard. tight coet ecrs .

Diorite

" 0
1373. 1)

450
( 381.6)

un 1 04~-­
495.6 icc

f ine to \1 (0)
conta ct:. a t ~~9!I-,-0_.L- 1

un 105'
498. 0 93

I t o (9 3)
500.8

460
1390.1)

458.2 - 458 .6 - frltctur e zone. j oi nts very
c lose ly spaced at 30", heal ed with car bonat e .

462. 0- 463. 5 - Alterat ion zone . slightly
altered hydrothennall y . dior ite bleached t o
1l9ht gr ay-g r een . hard .

464.0 - Jo int. 20". faint s lickens ides 0fI
Chlorite . Crosscu t j otnt at 30e

• fai 'lt
s l ickens i des on chl orite.

Run 96

455. 8
to

460. 8

Run 97

460.8
t .

465 9

Run 98
465.9
to

470 .8

100
( 100)

100
(100)

100
( 98 )

490
(415. 5

500
(424.0

489.2 - Hea led she ar . 30A

, 0 .7 5 tnctes wide.
hea led with dark gr een . fi ne gr ai ned dio rite .

490.1 - Hea l ed shear as eecve, 40° , 1. 0 i nch
wide.

497. 3· 499. 0 • Inclus ion Or dike of
gr ai ned . da"k c .-een et ertte , Shar p
40"'. t ight. hard .

un 102

485 . 7
t o

490 .6

un 103

490. 6
t e

495 .6

100
(100)

100
(100)
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--- - --
un 109

515.8 100
t o ( 100 )

520 . 5

---I---
un l TO

520. 5 ice
t o ( 96 )

525. 6

--- -- --
.un 111

525. 6 100
t o ( 1001

5]0 . 7

, T V ,.

C

" 0
(432. 5)

520
( W . OI

f 530
(449 . 4

Diodte

1!l.~~.2.•~ :Ole_. 'f . T ~.I . ro ·.·!C' ..c ' ''T ' '''' . U""", ,,, , ,,~ . ,,,, .1 , '' ,, .

&l Tf • • " O" • • • Tt" UlSI 0- , c ..a l'~, et OOl.1 , "~ • • 0,

502. 6-503. 0 - Fels ic d i ke, l i gnt gr ay . f i re
grai ned , pro babl y s renoetc rt re. ucce- contact
fract ur['d , lowe r cent ac t t i cht a t 70' . Hard .
:;nf r dc tur eCl. -

510.4-627.8· J oi nt s IT'ocera t e ly c los e t o
widel y "paced . t race of chl or t t e and ca rbonat e
coa: i"g.

523. 5- 525. 1 - Zones of j oi nt s very closel y
spaced. il t 2 0· - 30~ . nee t ee w: ttl carbonat e .

524 . 3 - Heal ed snea- , 30<. 1. 0 i nc" \fIl i dli'.
heal ed with aa r ~ green. f i np gr di ned
di orite .

526. 5- 527 . 6 - Text ur al an<l l'd nerd1ogic t l
change'> . Medl \,ll\ t o f i ne gr a ined . I ess tban
15" eettcs , Ha"d . sharp . ti ght conta ct s .

. f .....• ..
01' .~..,,-,

"n 106

soo.e
to

505.B

tu n 107

505 .8
to

510. 7

un 108

510. 7
t o

515. 8

100
( 100 )

100
(1 001

100
( 1001

Dio r it e

550
( ~66 . ': 1

560
(4 7': . 9 )

; ] 7. 1 · Sned r el onc j oi nt . 20· . 0. 5 'inche s of
br ecc te and cc cce , s l f ceensi ces on Chlori t e .

537. 7 - Joi nt . 30' . st t cseest oes on Chlo r ite .

53f\. ] - 538 .9 • ~jlJ!T t.' r ou s hea led erectu - es •
i r r-ecute v, ct vccet tnuous . "eal ed ..ith
cet ct t e/ ce-cceere , uP t o 0. 25 i nches wi de .

539.1 -5 ':1. 2 - ret s tc teeses and d i kes . l iqht
qray , f ine t o l' f'1j i un gra ined . Fe ls i c s ere- t e t
CD"1t!r is es 50 of -ces. . t i ~ f't ccnt ect s • nard.

543. 7- 5':8 . 9 - t.lt e rdt ion l one . et eect eo
yel Io...i$t1-wl1ite. hyd..ottre r-.a l l y a l t e red . :.0
ma rtcs , fe ld spa rs a l t eri ng to cl aj , !T"(Ider et t e Ty
hu e t o soft. ROD '" 0

55] . 0- 55] . 5 - re tstc dikl"'> . m-ee , 80' -90' .
cl osel y spaced . l es s t han 0. 5 tncnes , hard .
t i <jht .

559. ;' • roed Ted ,> hPdr . 30' . 1.5 t-e-es wide .
seel ee with dad green. f i ne 9r di ned dior i te .
har d.

560. 5- 561. 2 · OIed sta ll. nc on ..a re.

Run Til

sss.s 100
t o (1 001

540. 7

---- - - -

'" 114

540. 7 100
to (65)

545. 9

- - - --
Ilun 115

545 . 9 100
to (431

550 .8

---- -- -
un 116

550.8 ' 00
t o ( : 00 )

555 .8

RU f1 T17

555.8 1 )0
t o ( I )0)

560. 8

-- 1- - -
~ un : 18

560. 8 H O
t o ( H O)

5(5.3
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R;;n' Lr - - '1

l:lun 12

585.8 100
t o ( 100)

590.e

1- - - -
Run 12

5~.8 100
to ( 100 )

595. e

Run 121

575. 9 IDe
to 1100)

580.8

---- --
:eu., 12

580. 8 100
rc ( 1001

585.e

100
188 )

100
( eO)

100
( ' OO)

100
(1001

Dun 13C

620. 8
t c

625.9

Il~fil -­

625.9
t o

630. 9

-- --

"~n 12
£OS. 7 100
ee !l OO )

£10. 7

- - --
" un 12

610.1 100
t c (151

615.7

--- - - -
Run 129

615. 7 100
t o 159)

£0 20 .8

ti 27 . 8· 1t O . ~ - ';o : nt .. clcse to eccer a te tv
c10\ e ly sseeee , ce tort t e ccaree ...it t> t race t o
COdt ing of carbon at e.

S~7. 0 • Fe ls i c d i ~ e , 80 • l l e" t c -e - ee , 0. 5
i nCfleS .. tee . Tr lonCdt t'( b)l re et ec S "~d r <It .10 ' :tun 1 2~

597. 9 • I ncl '~ s i on 0' dM . gref'n , 'i nt' a r a i" tod 595.8
ct o- tre . d; c\' l' ter of 1. 0 ;n c". t o

600. 7

£00 .7
t c

6e5. 7

620.1 ·622. 2 • s- ee• • 10· . oa..t hl1 )' neetee by
ce eeeeer e , UP t o 0 . 5 tecre s " Ide .

61C. 9·61 8 . 3 • S ~ f'", r / al t l!' . <It ; on l one , ~ I ed c rej

t o 01 li g" : ye ll ow· t;rd ) . Sli Q" t h t o ""r itt e l ~

af te-ee f'Iya ~o tlo,ent d1 h " i t h l one~ of vever e
at re- at toe . r e tcscer s dlt £, r e\'1 t o r l ay ,
l'Oaer at e ly hdr d to vcet • biot i t e cry s ta l'§.
ctcse t o et t e- ec zeee ,

612.1·618 . 3 · $tl4!'dr . 0 • 0. 5 i nCt1t' \ .. te e ,
par t i all y eeet ee .li t h c....eoeet e afld
cnlori t f' . :' l ter at iOfl i \ -c -e i nt f"1se 0"
one ",idP t fldn t he ot her .

€2C
(52S.a

610
( 517. 31

600
150'l. e l

100
(50)

1(Xl
(100)

S88.S - Heal ed shea r. 30' . nea: l ed ..'itl"t
Cc. -bondt e l ess t M" 0. 1 in ches ""h!!' . I"e, :ed
wi t h da rk green e te- tre , t ight.

5B8.8- SBS. 9 - f rac t ur e l one . f r actu res ver y
c lo se ly spaced. ne" led with carbonat e . dis­
cont in uous. i r regula r. hard .

591.0 - Heal ed shea r . 30'. 0 .2 5 incheS JII ; C!e .
~aJed with dark gr ee n dio r ite ane: ca-eceat e ,
t i ght .

!-i~n_l}~

567.7 - f e1s1c di ke . 90". l te et gr d)' . It'ell l UT'" un 119
t o cea- se 9r ained , unfractu rf.d. 0 . 1 fee t ..t ee ,
t i gnt contac U ,"ard . SE 5.8

569. 3 • J Oi flt . 0' - 20". ca-eonet e eeel ed , s li gn 5~g 9
hydro t he'""al al t erat i on UP t o i .c Inch. f ' .
571. 7·51.\. 9 · Alter at ion l one . tlle acred t o _
ye !1ow••hite . l"ode rat e1y t o severe l y alt ered 12C
hydrot hel"'ll'all y" fe ld spar s el t e ree to ctev , no un
Il'-o) fi cs , rroderd tel y ndrd t o soft . loca ll y 570 . 9
f ri ab le . ReO ' 0 • t o

1 ~7_~

578 . 0-5 78 . 8 - H~. l ed sneees . close l y SPot t ed .
~a led by C.tr k qr een. fi ne gr a i ned i gneo us
m.t"f!d a l , ha rd .

578.5 · Pcs s tble ofhet of ee ts re er-e ,
1. 0 i nch wide . Offse t uP t o O.S t ec ee s ,

Diori t e

590
(500 . 31

570
( ' e3. ·1

580
{491. 8 J
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00: .:,,;""

'DO ..

;:(~.. '.!.!'.~ COl C• . •fO · 1 0: .0- ~ _ ..
.....9 ( ••• .~ ~'a. " , ~•. '14 . .c ,.~.C{ -..: _ . C " '

- - --
R,m 13

650.8 100
t o (85)

655.8

_. _.-
Illin 13

645.8 100
t o (70 )

650 .8

Run I ':1

£: 75.7 100
t o ( 67)

680.8

P",n 1 3~

t;,6 5 . 1 100
t o (9£: )

f 70. 7

100
nco)

Pun 14
690.8
695. 8

Run 101 '1
685. 7 100

t o (100)
690 .8

kl.tfl 14·

680.8 100
t o ( 100)

685 .7

P~n U O

f:70 . 7 100
t o ( 98)

£:7 5 . 7

p",r: 138

£60 . 7 100
t o (U l

665 . 7

6tC . 8 • Oi o..He o-ecct e , 0 . 5 "i nct,es " i ce .
"e ol l t'd .. it +-. ca - cooet e , i r r e Q",h r . t i C;" t.

6~1. 7.691.9 - f elsi c llH e . 3 0~ . Ii qht 9" ('-E'I1 ­
(lr ay . ~ ed i tlll gl"din e<l . Up t o 10 Quart z. 5- 10
" a ft cs . Ti ght . _e I oe d cont :lcts . f r ol c t ur ed and
~ea l ed with car bonat e . hard .

66~ . 7 -6 70 . 7 - J o i nt s . 10 ' . 0. 5 inc t1es " ide .
eeet ee ",itt1 ce-ocnare. I r rl!qul a .. f n ct u"es.
J iscenti nuOus . nea1e d wit n ce-ecoere .

671. ":·672 .3 • Qed SU H1 on cor e .

672. 8 • Jo ; nt . 30 ' . 0 .2 5 jn chtc> s .'; dt' . ned l t"d
"'it h ce rtoea re .

673. 6. 618 . 6 · St.e dr . 0 ' · 10 • Pdr U all / hea l ed
by carbona t e oImi cntc-r t e . S l; c ~ ens ; de s . t h i n
co at i ng o f ,:ouge l e ss th .ir, 0 .1 tecte s .

680
( 57f . C

610
( 568 . 2 )

100
( 70)

100
( 45 1

100
( 88 )

100
( 30 )

100
(100)

Rion 13

£55 . a
t o

660 . 7

6':0 .8
t o

6J!i .B

~u~ 132

6]0.9
t o

635.9

'( lor. 131

.- -
il:""n 133

635. 9
to

M O.8

-- -

~9 . 4 -6":9 . 8 - Jo i nts . SO - 70 ' , ve..y c l os e l y
spac ed . t i qt1t.

648. 0-6 48 . 7 • j-eetee e-e ccte , ' '' d<TenU of
e tcrt t e cc- crt se 70· 80 • t1e.! l~ b.v 1.!..... 9"een
d i or ite . Ha "d . jo i n t a t 2e· e t uppe r cont ac t .
hea l ed wit n c a"bonate . dtlpn) ail'a tely 0.25
i nc he s «t ee,

64':. 1-64 4 .8 - Fra c t ure zone , joi nts ~ ery

c lo se l J spaced . a t 60 ' .

632.5 - Jo int . 10' , Dar tL l lIy eea tee t' ~

ca-tceet e , Sl1c l ens1des 0" cntc -t t e ,

M2. .1 - Joi nt . 10 • sit c ceest ees on cnto-t t e .

635. 9- 631 . 5 - f r ac tu '-e r o- e, 10 i nts anc
frac tl"ores very c lose l y S Pd C~ . UP t o C. l t ec - e
.. i dp . -eet ee lIIl itn ce-ocee t e , d 15ocor.ttnuO..s ,
i ....equ l ee .

629. 3 - Sneae , 10'. 0. 25 to 0. 5 t ec- e s ..10 e ,
p,u · tlall, nea l("(l t:,. cd.-bOf.H e .

Otori t e

6
( 559 . 7

650
( 551.2:

"'0
( S42 . 7 )

630
(53:.2 )
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70S. 7 100
t o ( 90)

710 .8

"'~(."! ' .!' ;;Oi.e• . ·h · ~.f . 'C'''· .· i/O ,,""'.'.A.;:' '''' ,..~ I ;,:-:.:.:
.....( . u ·O.. . .."T· ~l oe ... ·• .( •• ·... . ..c' · n-t . a • I' , " ' 1

100
(lE I

100
(lSI

100
{601

750 .8
to

]SS .9

t o
150 .8

Pl,ln 151

725 .8 100
t o (1 5)

730.8

"n 152

730 .e 100
to (l0)

735.8

l)l,ln 1s.:
] ':0 .8

to
H ').8

~..n 153

735 . fI 100
t o ( 30)

],: 0 .8

755. 9· 768.8 - J o i nts ar C c lose t c rnO<le "dt e l )'
cl esel v scecec ,

] ~9 . : ·7 55 . 0 • r ..ac t ...·p t ore , jO l nt s eoe
f r"c t l,l ,-f><; ver ... c l o <; t>I; s cec ee , e-c s t I v tt ce t •
r andD"C l i o-t e or ee , Jo , ..t ~ a t 0 · · 10· . dl1C
t o • l psS t tld r. "lill " d' " -e etee ..i t " ce-e ceet e . -

752 . 8- 755. 0 ro -e t> r (llo pn .l l onc t te 60
j c in t se t .

732. 5 • Jo t e t • 10 . ...tt~ s li c l .." s i l1e,> OJ!

cr'l1 or it P.

7) ': . f -138 . 0 - St-e M"/ f r H l ur .. l Ofl" . nlTf'r Ol.; S
jo i nt ,> \ ..r) ct cse t , StlAC M . ott ~O S(r"
ee etec .. H I'! Cllr e et e • ut' t o 0.25 i nct-.. ..
t"'o. t t ce t ,

736. 4 - ~· o i ,. t . 20 s l ic . f>fl SiCf> " on
c ~ I Orl t~ .

738. 3-13 0;.5 - Jo t - t s , 70 ' . c tcset , SPdC{'(!.

7 ': 2 . 3 - ] ~ 3 . 2 - r ..ec t ...·.. 10flP. ~ o t Ol t ~ , p o
d o.." l ) <; ['d(.ed cit iO .

726 . 1-73 0. 9 - S ~.ea r/ r ra c t lo l e l ,)fle. jo int! "ve r y
ct cve to cl osetv vcecec , J f"i('l1 t el1 at 30" d" d
10 ' . 'tU'fprous lO"r f"oJ ul llr frll ct ur es . so- p
Cdr ro " dl " eeetec . S l ic ~ en o; f des .

-..; - ,....-
Dio r ite

740
( t 27.s

730
( 619. 0)

100
(901

ss
15. )

100
( 3E)

100
( 100 )

100
( IOO)

100
11(0)

700 . $
t o

705.7

.1.·..
N~

,no

un 145

695. 8
to

700 . 8

Ufl 147

Ufl I·a
690 .8

t o
69_5. ~.8_

Run 149

715. 8
t o

120. 8

Run 15l

'1'20. 8
t o

725. 8

en 14f!

n O. R
to

715.8

723.3 - J o i nt . 20' . r eece of s i 1t y s dod.

720. 1· 721. 1 - Frd c t urt' re ne , j Oi flt S \ E'roy
c l osel y s paced . a t 40"·70' .

710.2·71 0.8 - Fl"olc t ure l one , j oint s and
f r ac t ures 'ie ry cl ose ly spaced. angula r cr eces
0. 5 t o 1. 0 i nch . '"os t sud'dcE'S s t e t nec .

710 . 2· 755. 9 - Joi nt s c l os ely SPdCed witn zones
of 'le roy cl osel y s pdced . Gene rod ll y d coat t ee
of chlo r it e and d rrece t o ccet t ec of
ce-eceet e .
712.0- 713. 5 · Fr dc tu r e ecoe, jo t flt s very
cl ose ly s paced • a t 20~ .lind 60· . J Oi flt S a t
20~ ar e eeetec wit h ca rbona t e .

KK!~ ( o..(l • ." .~. """"'_ , .,o..'. "". I~_",''''~' ' ''' .
....~iI~. ...TI.LOMo- ...,• . C&. ,... ..c••~. C(-.: • • , .~ . I ' e

701. 4-70 3. 1 - rlll"'e rous "...oI led troi clures .
c lose ly t o ...e ry cl os ely SPdce o. up t o 0.2 5
inche-s t hi ck. HealNl ",U ti ce -ecear e ,
f r ,.~u 1d r . dhcont l nuous .

692 .8- 693.3 - Pod s of f e lsi c ",,, t e d a ! 511'1 11,1'­
t o above dUe . Ir ..eguhr shapes up t o 1. 0
i nch , hoJrd.

693.9 - Incl us i on of dark gr t'E'" , f i ne Qr a; np(1
diori t e. 2. 0 Inches ~onQ .

698.7 -700.4 - Shear . 10" , partiall y neet ee
with car bonat e . chlori t e . r "ln l s t tckeestoes .

Di od l e

720
(610 . '

700
(593.6)

71 0
1602. 1)
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ICUS .RICAI~ - ~T" E_EIS
'U"IL~ • If. 10ft

DIILLlla I'POIT

ICUS .RICAI ItIXlM'OIlATED - c:.u.TIIK E_EIS
lu'NLO . IIW .,..

DIILLlla I'POIT

ea._"" ALASr.J. PQ,;EP AUTKlRIT'
_..

P5100. 05 CUD", AlAS KJ, PIliER AlJTHORITV
_..

P5100.05

NO.IICf Su~it". Hydroe le<tric Pro j ec t

tnt Wat, ", ( ~ort fl Bank)

MOLl _ 8"-4

IMIn_ 25 0#31

~CT Susttn4 Hydr oel K t ri c Pr-ojKt

tnt .,un, ("'or t " B,n" )

-0..1., BH-4

....n., 26 or 31

un 164

790.9 100
t o (59)

795.8

913. 5 • B..etc h . 1.0 i nctl . ide. p...t i " ll y Run 16
ree tee . i t tl car bonat e .

~ cO..o• .q . T_ •.."...T_ ."'O'.........-..cT-._~.....
...q ••• _ . M _ "- 1111 _ .u....... ..o IT QIIII; . a.. . .... f TC

100
( 32 )

100
( 41)

100
( 75)

100
(69)

100
(88)

un t 65

79S. 8
tc

800. 7

un 166

BOO .7
tc

80; . 6

Pl,In 161:

810 .7t.,
815.8

---
Run 167

80; . 6
tc

810 .7

815.8
t c

820_8

r-

803. 0 - seetee Shea... 10", eeet ee . i t h fi ne
g..ai ned fe l s ic ee terf a t , t i9ht . Of fs e t of
0.5 t ncres along inc l us fon of f i ne gr" ined
di w tte .
804. 1· 805.3 • Fract u..e zone . jo i nt s j f r ilct u..es
ve..y c1o~el y seecee, at 0' ·10: . "nd 40' .
mos t healed .ith cer tcaet e , br oken by d.-1 11in9

805.2 ·8 06. 2 - Heal ed s l'!ear . t o·. 1. 0 incl'! ..i de
f r a9'Tl4!nts of et o- tte, I'!ea t ed by dar . g..een
et e-tre . t i ght . ha" d.

811.9-820 .5 - Te...tu ral Cl'!anges in dior ite .
li ght g..ay-green . lI'ediUll' t o coarse g..a i :"led.
less t han 10" IIIolf i cs .

812.0-815 .8 - Shear jfractu"e zone. Joi nt s very
cl ose l y stecee at 10 ' and 60 ' . Brok en by
dr il li ng . pi ec es 0. 5 t o 2. 0 tec jes , cee t ee
. it h s flt 0" clay . Mos t j oi nt s are t i ght.
",i nor sul f ide l!'!i ne ..!1izati on .

197.1 - Inc l us ion of fine 9ra ined di or He .
diaTl"~ter 1. 0 ;ncl'! .

797.8 - 798. 1 • f r "ct ur e lo ne , j oint s ~e ry

c los e ly seeeee dt 70' . C!..bonat e . cl'! lo d t e
coati ng . oos s i bly se-e u lc .

820
(69; _4

800
(679. I

810
168'- 9

790
166,.,

lI:",n 15

165.8 100
t o (65)

170.9

- ---1--

un ISS

160.9 100
to (BO)

165.t!

un lEI

775.9 100
to (58)

780.9

Run 16

170.9 100
t o (I E)

175. 9

Ilun 157

755.9 100
t o (9" )

760.9

\Run 162

780 . 9 100
re ( 50)

785. 9

",. -i6Jf- -
785.9 100

t o (90)
790. 9

780. 0 - J oi nt . 150
• slt ckensides on eete -tre ,

tra ce of ye llo,," ~ a 'l(3y s tt t .

783. 7 - Joint . 15' . t rac e of s il t or cl ay ,

768.a -77 1. ." • Frac ture l one . Jo in t s 'fe r)'
clo se ly spaced. at 0' - 10', se-e ar e reetee
by carbona t e .

768. 8-1 86 .2 - J oi nts c lose t o "le ry c lo se ly
spaced.

~~ ro..c• .Yf • • _ . _ . _ ,,0..... _ 0-.:<-_ ._. ....

...~&~. ..~.- 0- _ . tAo ''' , ..o I T COIIII. c:I.....,~ . ( TC

786.2 -850.5 - Jo ints close to rooerate "y
cl osely seecee , average 0. 5 t o 1.0 foot.
( hl Clri t e c~t i"9 . trace to coati ng of
c. r tonate.

7S8. S· 759. 8 - H~.l~ shea• • 10'. hea led .. i t "
dlt ,.k " reef! e tc-t t e <!I nc! carbonate . t te e t ,

780
(661.4

770
1623.0)

760
(644-; )
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100
, 100 )

u f' l ; e
850. 5

"P; ~;-,6_

._- - - -
Run 180

870 . 6 100
t o 18O)

875. 6

--- - --
Run 181

875. 6 100
to (100)

880 . 6

- - - --
Run 182

880.£ t oo
to ( 92)

BBS .6

uri 177

a55. E 100
to ( l oo )

SEC.S

-- - -
u" 178

9iiO. 5 100
to (l oo )

865. 5

---- ---
~ ~ rI 179

H 5.5 100
to ( 1001

870 . t

I
..~..
fIoIO.~;"

SM((T 11I:I 2e OF 31

iO'lH• •~ (O~C••, • • • • • -o~ •• _ .c ..' __ •• .0.,: _ ..

•.·' ••··0..•'"f • .,.o-" 00' . , .. . e..... . ..e . '~. :11""" 1-'

813 . 0. 815.2 - 5ht' ..../ et t e..at t ee acne , cc -e
bl eac hed t o a 119ht )'t' 110\ll -9..een , sli ghtly t o
ecce..att' l y alt e red Plydr-othenrall y. ~rd t o
rred i lr. n.rd . j o; nu / f r ac t ur es wer , c l ose l y
\ paced. t1 9P1 t . gene ra 11y heol led \II l th cerbceete

815. 0 - Shea.. . 600
• hea l ed witI'! ca r bonat e .

brec cia . 0 . 1 "eet ,
817. 5 - Inclusion o. d4r . gr ee n . ti tle 9r 4i rled
di or ite . l,i tncnes in etaee ter .

818 .8 - Jo i nt . 300
• t ra ce of c lay .

810 . 3-871 . 0 - F..ecrc-e zcee. j o i nU ~ t' '' y

c lose ly s pdlc pd et 60 ' .

858. 1· e69. 9 (HO"l t e C ~"'lces t o 11g., t ~ ..t't' ,. -
e..a)'. 10-2 0 " " - ; ( 5.

859. 6-8 66 . £ - r ,.!( t ....e zcee, JOlrlts " r'l(!

· ,."' tu ' t'\ ~t'rv ( l ose h scecee, c- teeree at
30 ' "rid 70 . "'Cst l ,., t i !;"t . I t'ss p '.an 25
eeet ee OJ ; t '' ", ..eceat e .

Otod te

PftO,jIEt T Su\ Hn.. H)'druel ec t d c P"ojec t

sec
(746 . 2)

,ott:

870
. 137.B)

sso
. 72U )

R U II 17

845.1 100
t o (85)

850.5

Run 11 - - ­
sso .s 100
. l2 , (loo)

:,.n 170

820 .8 100
t o (ao)

szs.s

--- - - -
un 171

825.8 100
t o ( )

830 .6

-- - --
Pun 172

830 .8 100
t o ( ' O)

335.8

- - - ._-
Run 17

sss.s 100
t o ( 94)

840 .8

- - - -- -
Pun 17

840.8 100
t o uoo)

845. 1

MOLl 11IO BH- 4

' MUT 110 27 OF 3 1

~.~ co.c_ ' <:> ..,., •..0- , .~~ _ , ~ .

A<.~••• ' O• • • ,,"..0., 000 c...... . ..0,' eoec. :. _ . f .e

850. 5-896. 0 - J oint s moderdt e ly closel y
spaced . Chl or ite coati ng. trace t o coat in g of
ca rbo na t e .

828.8 • Jo i nt, 80" . fdi nt s1i c ~ef\s ;des 0"
chl orit e .

834. 5-8 3S.8 - , raetllre zone . j oi nt sJ f r ac t "r es
very c lo se ly SPliced. a t 0"- 10' an<:: 40'-60' .
irr eg ul •sr , heal ed t o pa r t i a l ly ~a led by
car tcne t e . Jo i nt /s Jledr . 0' . off se t 0 .1 ' " c"es

837 .8· J o i nt, SO' . pOss i bl e' sli c kens i de s .

825. )-825.9 · Core h br oken by dril H n9 .
mt M I" sulfide ",t ner aH u t lof. on brOkefl
s u rf 4Ce'!> .

Oie ri te

$O'"

l"ttO.I£tT Susit nd Hydr oe lec tric Pro ject

830
(103 .8

8S0
(720.a

840
1712. l

I~~f-----f--",-....,..,...--+-----------+ -;-- --1

•
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ACRES AMERICAN IIICORPOllATED - COIlSULTING EMGIllEERS
IUfFALO , 1£. '0••

Dlt llLl_G REPOIIT

tU( 1IT P5700 . 05 C<..... " . ASrJ. POWER AUTI-it"R I TY ,.. '" P5700 . 05

~(C1' lj t,ls1tno!l f'lydO"OE'l ec t d c P..-oJec t

lIT( Iii.t,". ( Ioo,.t l'l Btl" . )

MOU Met 8., · 4

....n 1m 29 Of" 31

PM:lotItT s.,s ttna Hydroel ectri c PrOj ect

"Tt lOatantt (Ptor t h Bcl nk)

IItOLI., Bfoi- 4

'.UT" 30 Of" 31

'~ " ..
,"

~",". "!~ (~~O- •• •• _.oo...a._...o ... .... . -.c._ ~,....
........ _ . ...~ o.DH 011 _ •.,........c s·~. 01_ · 'T' , I ..• •

~ ~," ,
.,
" .. :>'

:;i"-"
r

aK.'!~ ~O~O• •• • •_ ."'00..04._....,. o-.c._ ...
..."'••• •Ofo . ...... o.DQ OIl UoIo. t ... .... . ..o .'~. a • ' ,

' 00
(1 00)

100
( 100)

100
(100 )

---- - --
R",n 191

925. 7 100
to ( 100 )

930 . j

---- - - -

''" 19
930. 3 100
to ( 100 )

935. 1;

-_.-
'fl.n 19

c;44 .4 96
t o ( 96)

949.6

Run 19

939 . 3 100
to (98)

944 . 1;

Ru" 19

Ru" 18

915. 6
t o

920 .E

, ." 19(
920. e
t o

925. 7

935.4
t e

93~ . 3
!- - -- -

939.3 - 939 .4 - Fra Qrr.ent s, two, of ences t t e
porp hyry , pro bdbly fell in hole dudn9 bit
cha"lge .

1
9 1 3 . 5 - 9~ 9 . ~ - «eetec she. " zoee , n"lte"OU S
shett"" S wer j c losel y scecec, -ee tee bj dot '"
Q"ef'f1 ct c- t t e, "o<!rd . con~tent. f t'ls i c dtaes
~ it n i " snea" ."e lignt gr oll, tl ne g". ined. ..:I
t o 1. 0 i nctor «tee, off s'!t a lOnQ hea led seee­
et eee s "p t o 1. 0 ln cn . AOP"0;1 11\,, t e l , 50- 15
of zone is eeetee seea-s . ot ppr o.j ,," dt t:l .. 5 Of

t he shea" zone i s ret st c dh~ .

920
.180. 2)

940
(191 .1)

'30
(188. ; )

100
( ' 5 )

100
(100 )

100
(1 00)

100
fl OO)

un 184

890.6
t o

895. 6

un 18 3

885. 6
t o

890. 6

--- - -
Au" 187
905.6

t o
910.6

Run 18 ' -~
(1 00 )

---- -
Aun 18C

900. 6 100
to ( ga )

905. 6

Run 185

895.6 100
t o ( 100)

900 .6

1-

903.0-903 .2 - Incl us ion or dUe of dar k gr een '- - --I
dio ri t e , sharp c...nt ac t at ~5' . .....---'1

904.5 • Joi nt , 80", clay and carbon at e coat ing Run l Bl:

909. 1 - Felsic dike, 50·, li ght gray . lIle'di lll' 91(1 . 6
gr ai ned , 0. 5 tncnes wide, unf ract ur l!d, t ight t o
conta ct. 915.6

909.5 . 910.5 - Healed Shear , 0' -1 0· , hea led
with dar k gr een , f ine Qrai ned d ior ite.

890. 6-8 95.7 - S~"r / o!l 1te ,..t i on zone . core is
e t eec nee t o a Ii ,," t ye l 1 0w-9 ,.~n . Qe ne r oi l ly
s light ly a lt e r ed tlydl"'O t he ...,.,a t1 y . (;ene,.. 11y
holrd h Ceg t f or t he f o1 10.1 "9 zcees :

891. 7 • He. led She,u' , 50 ' . o-cs scvt by "
j o i nt \fift h c1<l1y f i 11in gs t es s t h,l:I' 0 . 1
i nches wl 1e .

893. 0-8 95.1 - "ooprdU!l y alter ed hydro·
the rm", l1)' . moder" tely holi rd t o soft .
10c" l1)' fricl bl e .

893. 1 - Shear . 15·. 1. 0 to 2. 0 inches of
br ecc ia , pa r-t t..ll y hea led by ca- ec na t e .

893. 1·893. 4 • Broken frcllJllents of erecc t e .

893.8 ·894 . 1 • Fr",gnent s of ..f reree diorite
"nd brecc i a . piec es le ss t h"n 1. 0 i nCh.

89!1 .1 - Shear . 30', 1. 0 i nch e tce , br eech
a ~ gOuge neetee wi th carbo nat e .

896.0 -949. 6 - Joi nt s IIIOder " t ely cl ose t o wide .
chlo ri t e coat i ng . t r ace t o coat ing of
car bonat e .

898.9 -8 99.8 - Jo int s , 30· and 10", Ver j
c lo se ly spaced. healed wtth ca r bonate t o 0 .1
i nches .

902. 4 - Incl usi on o~ dark gree n, f i ne gr ai ned
d ior ite.

88 l:~.884 . 5 - ~Ul"erous hN I ~ f ,., c t l,l r M / jo i nts
he al ed with , . "boodl t e . 10 of ,.oclo. , J o i nts .
20· · 3C~ . f r ac t ure\ e-e i r r pguhr . nd
discont inuous .

Di or itE'

900
(163. 2)

910
( 111. 1)

890
( 1)4. : )
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Acres American inco rpo rat ed - Cons ult ing Engineer­
Buffalo, New Yor k

,\ crt' S American Incorpora ted · Co nsulting [ngirl{'('r~

Buffa lo , New York

SUMMARY LOG SUMMARY LOG
Job No. __PS100. 05_ _

Hole No. 6"'· :

S....et No. _ ' _ of _ 3_

· Joi nts . s t t cj.e- ­
I s tc es .

r r,)c tu re zcee .
~ OHe . I" af i c.

.1 • ••• •

• Alte ration l Of'e .

; S ~,e ol r / a 1tera ~ ; on

l one .
· Shear .

Sh{',)r .
.i :' 1te- et Ion l one.

Jo b e'c • ~~QQ.. Q5

Hole No. _ BI"':':' _

Sheet No. _ 2_ of __3 _

Diori t e

Client _ :'L:'S';' P Ell ,\JTHCP !7 v

Pro ject ~ 1,O \ i t na "';c!rye l e<t ri ( ....cj ect

Site \ ort 'l Botn . )

360

560

520

440

400

380

500

18C£

580

6';0

4S0

460

660

620

sec 167

" 0

TOP OF ROC k 12 . 4 '

St'leoll r / fro!ctu re .

Frclct u rE> t one .

Fract urel a1t erat i on
zone.

J tli nt . sli ckens ides
on chlo rit e .

Shfoill,.I f raelu re .

~ Fracture zore .

r"act \lre : 011 (' .

OOC · .....

Ov('r bur den
Andesite

.. M· ~

.0 , .....
Porphyry

t-+H-H

:' lA sr; "O'IlliEP ;l.t'THORIT~

S~!o i tflc) foy <troe lect ri c Pr ojKt

... t ee e p oo r t " £l.m. }

elienl

Pr o je CI

So••

:<II.... ... '1 . .... .... . . eo-f ilt
_.. ."

,0", ,.", .,.-,- ... .....,
20

40
2146

60

' 0

100 ZIO)

120

" 0
2061

160

teO

200

220

""
260

200

300 1934

320

340
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iCIlES A_ CAlI INCOIlPOllATED - COIISUl.T1116 EII6IIlEERS
IUFFILO••• ' 0111

DR I LLIN G RE PO RT

''0 ' 110. , P57OC . OS

ACIlES AIIERICA. IIIXlIIl'ORATED - ~LTI.i E... EERS
I UFFAlO • If. TOtti

D., LL I.G alPOaT

A:.ASltA ~O..ER AUl t40R IH P570C .05

. ,
~"

11 0
(13 )

10 J
(6 l )

........
~ ~".,

MOU : ee 8"'· 6

s ttt:1t 1m Z 01 24

QU.;.!I~~ ':O~O••1 • •_ , I'Q.......... , IClo. . ... . '~._ ~.,..
",T••a." OOI _ ...oM 000..,II.t a . , ..0,.ee-I , CI c

26.8 - 30. 0 - Cor e l oss 0.5 feet.

2~ . 7 - 30 . 3 • fraet", "e zone. Joi nts aM
ve!",. eieset , seecee, j oints at 0' -10 '
30' - 4~F , s l ioht ly weathe "eod .

26, C-64. 3 • Frpsh to s U oMI ) we!the"ec . wi th
eo-e int ense ~ea t he "; no on j oint s , i ,.on o. tee
stal ni nQ . Joi nt s cl csel v t o mode,.at e ly closel y
snecee ,

17. l - 2E. 8 - frac tu "e l one. 1c inlS a"'d fract u.-es
ver,. elo s"l ,. space-<!. lI"Ode,.atel y t o sever el ,
..ea t~"pa _tt t! seoer r et t ve i ron cetee st al nl nq.
C~"e loss 0.7 feet. -

Diorite Joi nu are vpry c tese t o moa" rat e l,. cl ose . wi t h Run 4
i ron o_ide sta in tna . 19. E 0

t o , J)

i~;8 5 .,- -
23. 8 I "

t o })
26.S
- - - -
Run 6
26. e
t o

30. 3
fra ctures ~ .... - - -
and Ilun .

30.3

.10
"

-.. .....

30
~ 26 . 0)

I..S . p .c. , zeee ,
If '''e .8
1601. 9
96 7.6
1':61. t: (12 - 06- 80)

IlIC)LI 110. . s"~ 15

' OfUT 110 t Of 24

QIItILll"tG DATU ', June 26 TO J il l }' 9 . 198 1
,aTE . J u1y 198 1

~""," .1(1~_.~_. __.0I'lII(?-'_ '_. _
...'.....'_ ._II.. ~_ a- U...UOt_. l.c.l' _ .__...-c .....y ..

~. l. 22t . ?n
[i' : ':. 25t.
225"
60 '

CoIS l rI\J AcIv"ncer
Gi.ronCl te -e - ; r i p le Tube

LAT ITUOI:
Dl~Ultf.

U I.Ufol

O.

,",,,
"0':0

SI,I '!o i l noi l1ycf"oele c tri c Pro J e c t

e«. , ....

EL(v&TIOfiIS· O.&T... .-sL.
Gaou-o SuWlIC£
IIOC_ $UM&C£

I OT1'OIt 0" MOl..L
MTUt TML£

1) Depth!> -e esw ee al on g hol e . t-ve dept hS In ( ) .
2 ) 1.11 ""91es If'edsur ed t o t ne cor e h is .

COIiITJtAo::TOII I ne Dri 111m; C()lIlPd" y
LOCOGU' If . I:,.J . "Pli te , ~ . p . Br ue n

' Iff

PlItO.Il CT

" OTIS

0.0

OATE , februa ry 1, 1982

Run 8

32.8 10<
t o (70

36.a
- - - -
~un 9

36 . 8 100
t o ( 59

10. 5
--

,wn Ie
' C. 5 ' 00

t o 1so )
:'4 . 7

--- - ---
Qun 11

44. 7 91
t o ( 51)

: ; . 1

-~unT2 hoo-
-_ . .£Run ii
Rulil

40. 5-45 .0· Co"e l oss 0.2 feet .

Je .4 -4S.9 • Fr act ure l one . j oi nts . e "." dosel ,
scecee 0 ' . 10' . ] 0' . aM 50=· 60' .

45. 6- 46.5 · Co..e b"o~en by "rill i ng.

50
( ' 3. 3)

' 0
( 3'-')

as
( 60)

"152 )

- - - --
Run 3

15. 0 100
to 135)

19. 6

Rwr. ~ -. ~!, .

TOP or ROCK
Gray - ljr eer.• f i ne t o lI". ecH ulI" 9,." i nec! cry sl .ll ine
r oc k. 30 - ':0 ' l!'.df l cs ( b i ot i t e "'lei f'lO r nb l end e ) .
UP t o 10 ~udrt z . Sli 9ntl y weatnereel. har d.
f r esh. Jo int s mode rate ly closely scecee _1th
i r on os tee sta ini ng.

8. 0- 11i.7 - Core loss 0. 7 f eet . Reel s ta i ni ng
in cor e par a ll e l t o sane j oi nts. penet r ati ve
t o 0 . 5 in ches .

------~----,-,---:-~---
o-~d r tz Dtod t e Gree n-gra l t o l ig....t gr ai l fi ne t o lI·ed i '""

ljra i ned roc k. "'af ics 20· 30 (biot i t e and
hor nblende ). l C- l ~ c:uar t2'. ;;; ener all; har d t o
ver y harG; f r es no Gr adat ional contact.

8 . 0
( 6.9)

10
(8 .7)

17. 5 -l-..._::_.o'•.,_c.,_
( IU)

20
( 17.3)
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NO.lf CT Sus i t na Hydr oel ectri c Proj ec tNO.tICT Sus itna Hych"Ol?l ect ric Pr ojec t

'0"
MOL[ IiIO Btl· 6

'MUT'" J Of" 24 so,. ;' <t tana (Nor t h Bank)

MOLl M) 5+-<-6

SMUT 11IO .: 0' 24

~' ~' "

Quar tz Dio ri t e

60
(52.01

Run 14
51.4- 100
55.= (82)
--r-­
Run 15

55.5 IOC
t o ( 26 )

59. 3
--r-­
Run If

59.3 100
t o ( 77 )

63. 2

,"

90
( n . 9)

Ou"r t z Dio rit e

~!!!'~ ';0 .0_ . ,,..~.( JQ ,O( "O .. T,..... ..., ...'.". . ' ... . T. .. ' ,
.~T(.",o" . • •Tt• ..en 0- , ,.1" ~: ., (000( , eeee..1' " G. f TC

89.3- 901 .6 - t cr e l os s 0. 3 f eet.

Run 24

8':.2 100
t o (89)
89. 3

--1--­
Run 2S

89.3 94
t o ( 70)
94.6

70
(60.6 )

so
(69.3 )

64,3 -105.8 - JOl nt s are r.ode rat e ly clos e to
cl ose ly spaced , at 1 0~ t o 60~ . i ron s ta ined .
SOl"E' car bonat e filled .

66.5 - 67. 3 - Core loss 0.8 f eet. Co re broken
by er t t t tnc ,

71.3 -73 . 1 - Shea r/f r actu re zone. j oi nts "e ,.y
c los ely soecee , at 30 ~ -60 ·. Sli ghtly t o
mode rat el y vear terec , ve ry t hin c lay gouge .
i ron exide s te t nt no.

Pun 17
63. ? 97

t o (331
66. 5

Runlst­
~
Rl.o" 20
67. 7 100

t o (59)
70.4-1- ­
Ru n 21

70. 4 96
to ( 41)

75.3

Run "22- -
75. 3 100

t o ( 77 )
80. 3

Run 23

BO.3 100
to (77 )

84.2

un ~ .. 1U\J\ O" 1

100
(86. 6)

110
( 95. 31

9$.5 -98.8 - te-e los s 0. 3 seet .

101. 9· 102. 2 - Core loss 0 . ': teet .

102. 7- 106 . 3 - Peeet re t tve f rnn o..t ee stai ni ng
01'1 joi nt s UP to 0 . 5 inches .

105.45 - Joi nt, 015 ", c lay coating 0. 1 tncn.

105.8- 106. 3 - Fr act ur e zone, jo in t s ve"y
c10\ e ly spa ced at 10' and 70' . i ro n octc e
stail'1 in g . clay coat ing on surfa ce s fo r 0. 2
feet.

106. 3- 136. 8 - Jo int s rr()oera t ely cl osely
spaced , genera l ly f res h . ~ i nor i ron : . ide
stai nin g.

112. 7-122 . 1 - [ore lo ss O . ~ fe et.

Run 26

94. 6 97
t o (79)
98.5

~8. ;. 83
100.3 (78)

Run 28 10P175
Run 29 71( 54}

RUiiJohllo m

Run 31

103.1 9'
t o (61)

108. 2

Run 32

108.2 100
t o (9' )

111. 7run J

Run 3':
112.2 100
t o ( 9' )

116. 2

1 1'1101'1 J J , ~\o.
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D RILLING REPOR T

ACRES AMERICAN INCORPORATED - Cl*SUlTiNG ENGINEERS
IU ffALO • liE. YOIll

DRIL LIN G REPOIIT

~n,•..!' .!..!~ 'o. o ~ _T( l • • OL TlCfro, "O · .. • · " . u"~,, ..a,
, ,'( "',T'C" ,.,'f.I.On O. Ga e• • •..G.I.O.· ee-t: . , ,.... , P C

d1i~~ co..o_, ( , ' t' L ,<f,·<'fIo ...o , ~, •• .t.C" ,.. ;. • . .... T' .. :.
.~T(••" O", • • Tl _ I"lKI 0 _ • • ,.. , , • • •ItS , "-'l " ~' a _ I " ' ,.. , . I "

CLIENT AlAsrA POfli[R ~Un+OR ln

PROJE CT Sus itna Hy.:l r oel eCldc s - c j ect

SITE Il cHdfl d ( ~o rt h Ba n ~ )

joe NO PS700.05

MOLE NO 81-1 - 6

' MU T 110 5 Of 24

f'ftOJECT Sus i t na Hydr oe l ec t r ic Pr oj e c t

'IT( iola tdM ( " Ol"t h Bank)

.108 NO P5700. 05

MOL[ 110 at-- f

' M((T NO 6 Of" Z':

I
..~..
~ .~.n ,

;:jur, 37 100
--- _(B' L

. 160
Run 38 ( 13B .6 )
127.6 100

at t o (91I
to ~1

Run 39

131. I 100
t o (B3)

136.2

- - ---
Pun J4

155. 6 10'
t o (72)

160 .6

- - - ---
Run 45

160.6 100
t o ( 71 )

165. 7

_.-- - - -
Run ':6

165. 7 100
to ( 47)

170. 0

--- - - -
Run 47

170.0 'Jt o ( 19)
175.2

- -- --
Run 48

175.2 91
to ( 101

179.8

--_. - -
Run 49 l GO (59)

120
( 103 . ' )

130
(112.6 1

1'0
( 121.2 )

lJt., ar ll nt or t re

122. 5- 123. f · senet r et tve i r on osi de SU i ni ng
on jo i n ts t o 0. 5 i nc he s .

129. 6- 130. 6 - Fels ic dt ke , l igl'll gr ay . fine
gra ined Quar tz phenocr)s ts . l ess t h"n 5'
maf i c i . Fresh . unfracturea . t i nnt cont acts.
20" . I ron os t oe s ta ined j oi r.ts . pene t ee t i ve
0. 5 inches .

131. 0- 131. 1 - r el st c a ike es above . 20' . un­
I ractured. ti ght.

131. 8- 132. :' - JOints . : 0 ' wit h i ron a_ide
s t ai ni ng.

136. 8- 155. 1 - ~ lt er" t i on el mq j oi nts oene ­
t ..ati nq sliqht 1y. ave r- ace C.Oe i nches up co
t o 0. 1 fee t . J oi nts ere c lose ly spaced . at
20' to 50' . .. it h i r on ox ide st a i t.r nq dnC!
carbona t e fill ing.

Run 3S

116. 2 100
t o (8: 1

121. 1

Pun 3€

121. 1 100
t o (82)

126 . 2

---
Run ': 0

136 . 2 100
t o ( E6 )

140 .6

Run 41

140.6 76
to ( 1001

145. 6

Run 42
---

145. 6 100
t o (B21

150 . 6

150
( 12'."

. 170
( 147. 2 )

l BO
( 155. '

Qu a r tz Dior it e

15' .2 - 155. 1 - Er ac to re zone . jo int s ver .v
cl osel y SPaced. at 20" t c 50' . i r on and
carbonat e s t a i nm c ,

155.1 - 168 .2 - Jo int s {ery c lose ly t o c lo se1v
scecec, cerbcnet e coat ed . i ron o~ ; d e s t ain 'inq,

162. 4-163 .3 - r eec ror e / at te rert on zone • et rerec
hydr othe nnal ly . nu~erou s neel ed f ra ctu r es .
Jo int s and f ract ures a"p ~ e r)' c lose ly spaced .
10' t o 60 ' . sce e i ro n o.d de sta ini ng and
car bonat e f i l 1i ., g .

165. 6-1 75.2 · Corp loss 0.3 tee t .

168. 2- 186.8 • Shear / alte rati on zone . cor e
bl eached to li ght gra y. severe ly alter ed hydr o­
t nermel Iy. Soft . f ri"b le with nt.,rerou'§ re ­
eeetee t -ect ures . Jotot s are ci ose t o
rrocer'a te ly c lo se . Conta i ns c"a l ky ..t nt e
di or ite wi th fe ld spa rs brea kl ng down i nt o c lay
It.i ner a l s . car bonat e nresent .

176. ] · 177.2 • Shear zone, j ot nt s at 20 ­
60 ' . '§oft ana f r i ebl e .

178.2-1 79. 8 · Shear zone . jo int s at 20' ­
EO • 0. 4 fe et of c l ay , soft and f riCIb1e .

Run 42

Run 4)

150 . 6
t o

155. 6

100
(B21

100
( J 6 )



ACIl£S '."'CAI 11lCOlIl'OIIAT£D - ~TII"i E_US
,,,"ILO • IE. YO••

DIIILLI.G III~OIlT

ACIl£S ••'CA" '1lCOlIl'OIIAT£D - ~TIIK E_EIIS
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CLI(1f1' '00 '" P5700. 05 AL'SIC.A ~ [ R AUTHOR IT' ' 00 ... P57QO. 05

"'O.!(CT Sus; tna Hydroe lec t ric Projec t

' ITt Wat and ( Itor t h Bd n~ )

MOC.I.a Btl-6

, .. UT 1m 7 Of 24

""'(CT Sus itna Hydr oe lect dc Proj ec t

' ITt . at ana (Nort h Bank)

MOLI .a BH-6

'MIn 1m 8 Of 24

--t---

Run 53

200. 2 100
t o (45)

205.1

. 1..• .. . ,
~ ~

"" .. ; ~ .

Run 49

119. 8 100
to ( 59)

18J . 1f
--- ._--

ilIOn 50

184. 9 100
t o (82)

190. 0

-- ---

RIO" 51
1 ~. 0 98
t o (eE)

195. 1

-- - - -
It .n 52

195. 1 100
t o (82)

200. 2

R:.m ~ 5

210. 0- l,ll1
ill.ll_~

Run 57

220. 0 100
to ( 96)

225. 2

--r--
PL.;I'I sa
225. 2 100
t o (85)

230. 4

Run 59

230.4 100
t o (84)

235.4

~ur 60

235. 4 ' 00
t o (100)

240.3

Run El

240 . 3 9E
t o 190)

245. 5

Run 56

215. 0 96
to (71)

220.0

~'O~O. rr . ·_."o"' oooo ."o. · iIio . •~ , .
....... . ..·0.. . ......~OOI c..",,...~•• coooc. a. , P '

215.4 -215. 7 - tli ghly f ractur@d and I"(lde ,.-at el,.
~at~n!d .

221. 1 - Joi nts mode,.-a t e ly cl ose t o wide ly
spaced . mos t carbonat e ccetee , occasiona l
trace of fron o_id e sta i ning.

Ouar t z Oiod t e

230
(199.2 )

240
(207.8 )

220
(190. 5)

98
(55)

- -

2OS .1
t o

211).0

Run 55

QS"~~~ ,e~o. ·, .· I _ ~~ ..·OOOO .A -..c:-1' ' .
.... . , .... ' 0 .. ... Of. Ultol 0- ...•• •c. ..,... . ...cl ' ee-c. (f P C

210. 0- 215. 0 - Core loss 0.3 f eet .

210. 0- 245. 0 - Inclus i ons of f in e gr ai ned mafi c
rock. j oi nt s ve ry c lose t o wide ly scecee , up
t o 2.0 ln ches.

Be lnw 2OB .0. t e . t ",re fi ne t o -eet

186. 8- 221. 1 - Joi nts closely spacee, "'Cs t
carbonate coa t ed .

-., ,.~

190
(164. 5)

210
(181.9)

. 200
( 17J. 2 )
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PRO~£CT Sus a na nyd roe l ec t ri c Pr-cj ec t

SOT( "atand ( \ or t h Bank) SMUT M) 9 Of 2$

PAO~ECT Sus i t n" "jdroe l ect ri c Proj ec t

so,.
MOLE ec 8t-. 6

SMUT II) 10 O~ 24

100
192 )

100
(100 )

100
1100 )

250
( 216 . 5 )

260
( 225 . 2)

270
( 233 .8 )

Ova r t z Dio r it e

ai~'~ t o. C_, T( " ~ . l ,'Q~ .· OC" . • ~ "· to(o • • • ", ~ , r , .
. , · {..... 'c .. ...-1. -.ll'5S c. U ' '" , c• • "(0."':::1_ co-f , ;:c.. l · P C

2 55 .2 ~ 2 56 . 8 - Shear / a l t e ra t ion l one. s h <; nt1 l
t o - oce ret.el y al t e red hydro t her rra ll y al ong
joints . se-e l l li ght gr ot J brecc i a and gouge
l one . ';\T'e rous r er uel ed j oint s . cnaHy . ""nite
-rtc r t t e , f el ds pa rs beqir.n i nq t o ce ccc cose .

256 . 0- 25S. 6 - St'l t'dr . 30 ~ . j Oi flt S ve ry
c lose l y sceceo , c t ej , ce- tceet e , dnd
br e ec h f i ll i n<l .

266 . 5-2 80. 6 - Jr r egul clI' dis cont i nuous oa t cees
Of r ed Std i n Hlg.

272. 6- 273.8 - 5hed r / a l t e ra t.;o n l one , s ll ont l}
at te - ec h,O ..or te .....a l l y, f r t ecte , wit h Ii .

bree ci d- gouge 0 .1 seet t l'l i c l. c Ic s e l v sr-ec eo
j o i nts .

Run 62

245. 5 100
t o ( 93)

249. 7

Run 63

2~9. i 100
t o (79)

255. 0

- - - - - -
Run 6J

255 .0 100
t o : 86 l

260.1

--- - - -
~un 65

260 .1 100
t o 1100 )

265 . 1

Run 66

265 . 1 100
t o (82 )

270 .2

--_. --
' "0 67

270 . 2 10..
to ( 56 !

275. 4

-- - ----
'"0 68 1 0~ \( 92

180
(1'1 . 51

2S"'C
(251. I)

300
( 259. 8)

CUdr ! : r io r ' t e

'~'.!-'ill CO..C. , ' 1 " ,;. ( . O"O ~ "'(:" .0 ~.~ . ' .'"" "'" '~ ~ , ~ ~
• ... ' ••• •0 .. . . ..,_ •.on 0 _ . . ... . c... .~• . ..e 1T cc-r . ct ~ • • P C

273. ':- 273. 5 • Br ec ci a en o chi gouge . 60 ' .
soft dfld " rteo te , cer bcnat e fill i n9 .

273 . 8- 315. 0 - J o i nts mode r dl ely c l osel y s eecee
wi t 'l /T i nor ce-ecnet e CO dl i ng .

284 . 6-29 0. 6 - Core l oss 0 . 2 teet.

It,m 68

275. 4
t o

280 .3

P"n 69 -'-00-
UQOL

Pun 70
281. 6

t o
284. 6
~';n-7f - - ­
28' . f - " ")
Z1Q...L uza..
Run 72

286 . 6
t v

290 . 5

-- - - -
Ruf'i 73

290.5 100
rc ( 91 )

295.7

--- ----

' "0 "295. 7 100
t o (66)

300 . i

--- ---
il:,n 75

300. 7 100
t o .ioc:

305. 0

-- ---
Qun 76

305 . 0 99
t o (98 )

310 .2



ACRES a.RICA. IlI:OR'ORam - COISULTI.G EIGIllEERS
IufF.tO • If. YO"

DR.LLINO REPORT
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DRILLING REPORT

' I..I(IIT ~.LASK1o PO;,; EP. AUTHORIT 'l' .101 JC) P5700. 05 CLIE/IIIT :'l~S K}. P(l',:Zk AUTHOR IT v ,101 NO P5700.0 5

PftO"t:CT Sl.Is it na Hydr oel ec t dc Pro ject.... ;.'atan" ( ~ort l'l Ba,.. .. )

MOLt: JC) 6101 -6

' MU T MO 11 0'2'

PItO,IECT Sus 'lt na Hydroe lect dc Pro j ec t

So"

MOl.( NO 8H- 6

SMUt fC) 12 Of" 24

i&K.~ cO~C)·, ·' · · ..e( . ~~<I· oe .c ..·",_""'''' ''''''''' ''' ''' . '
a.. . I ,O• •••~U)I. OII C _ ~.· c_ . .::t t ' e

.........
w .~,0',

1I!lK-~ t OL I) 8 · ( ,·...at _ I!o; ~&·_ .h .. • ·.... ...~ ·.w~· , ..,.
4 "1:-& ' .0 .. . . &qo:_""" 0- .... ' .. . CA..... ~11'~ . ~ ~~: I"

.........
00 .. .......

Run 7e

315 . .1 99
t o (EE)

320. E

Run e2

332.7 96
to (65)

337 .9

R~1'1 eo
szs.e ; 2

t o ( '8 )
310 .2

98
( 92)

100
100)

~u n 86

353.5 100
t o (70 l

358.9

Run 89

368.2 100
t o ( 98)

313.2

Run 87

35e . 9 100
to (40)

363. 1

Run 88

363.1 100
t o (7 5)

368.2

Run 84

)42 . 9
t o

34~ . a

-- - ---
Rtlfl 85

348.8 100
t o (l OC l

353.8

368. 2-3 73.2 - :o r e loss 0 . 2 f eet.

357. 9- 358.6 - Fr acture l or.e. j oi nts very
ctcsel v spaCed at 10··20- . 3C" . and 50' .

36C.l • J oi nt . SO~ . hi ghly al t ered "'ydro­
t herora ll y . ca rb onat e f i lli ng .

360. t -36 1.4 • Frac t ur e/ a lterati on zone .
sl igh ti y a ltered hydro t henra ll y , joints ver y
c los e ly scecec (sca lloped ) . I'oderatel y har d
ro soft. f ri a~l e .

339. 0- 3: S.0 - ;!,lterat ion ecne , ~ l e ac l'led Ji ght
gray. 51ig " tl y alter ed "ydrothe~ally . fel d­
spars t>eginn in g t o alter t o cla.v. Jo ints ve ry
ct cse t o c lose ly saecee at 30· . gene ra ll y
hea led and t i ght with ca r bonate f itling and
i ro n olltde s ta ining. hard t o modera t e ly h<'!rd .

3':3. 0 • Cor e loss 0 .2 fe et.

34S. C - Jo i nts close to lI'Oder a t ( 1)' c lose ly
spaced .

Q..,a rt z nt c rt t e

370
(320.4 )

350
(303·' )1

. 360
( 311. 8)

99
(83)

100
: 100)

100
(l00 )

Il ~ n 19

320 .e
t o

325. E

P" n 77

310.2
to

315. 4

- - - -
"-un 83
337. 9
t o

342 . 9

Runef ._-­
330 .2 20

3~.L (0)

31B.8 -3 19. 7 - Shear/al t e ra tion l one . bl ea ched
HClM 9" ' Y. s li ght l y to l'llXl e ra t t> ly alt er ed
hyd ro tnef"l"" l1 y . Fri able. f e ldSP<lrs alt e ri ng
t o , 1"10 iron o.-i de s t ai ni ng on j o i nt s and
f ra c tu r es .

319. 2 · She ar , 30' . 0 . 13 inch breech e-e
gouge . ca rbonat e f illing .

310.6 -)25. 6 - Core lo ss 0 .2 eeet .

321.2·)21.9 - Fra cture zcee , 0: -20' . j oi nt s
¥ery c los ely spaced, I ..,," c, i de su ;ning <InC!
ca rbonat e f i ll in g.

322.5 - 325.£ - Fr-act l.lre/alte ..a t ion zone.
s li ght ly to r'OO e ra t ely ett.e-ec ~ydro the ".. a ll y.

nedled Joi nt s very close t o cl ose ly spaced.
Cl rbonat e and c l ey fi I I ing i n Joi nts f ro!"
alte red feld sPd"S. ecc eret el j hard .

323. 8 - Joi nt . 30' . s lickens ide s . clay and
ee-eeoate f i lling. ;. t nor i ron cs t ee s ta ini ng .

324.4 - Carbonat e vei n . ':0' . 0. 5 inC~5 wide.
offset O. S inches a lon o he al eo1 V.ear at IC·.
t i91'lt· .

328 .2 - 332. 7 - Fr acture zone. j oi nts liery
c lose ly spa ced . sof t and f r ia ble . Core los s
3. 3 fee t.

Quar tz Oto r1 t e
310

(268 . S)

330
( 28S.8)

320
(277 .1)

1
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..0. fiIO P5700.0 5 ,108 NO P5700 . 05

HlO,lEcr Sus it ncl Hydroe l ec t ri c Pr OJ ec t....
" OL f IIlO BH-6

SMU T fiIO 13 or 24

PJIO,IECT 5u ~ it n" tl....crcet ec t e tc Pr o; ec t

S IT(

"O LE NO BH-6

SMEET NO 14 Of 24

I/tli. · 'l'~ t o..('_ I I "~"( _0.. ,\ ' 00<0 <10 ... . ,.... • • "" ". , l. , ' .. ~ .

. ..fl ••f ,O" • • • ' l " wOn oa " .• .t ..... , • .e. ' ((.... .ct , · P C

Run ; 6
402 . 0 - - e l st c d ike . gr anOd i ori t e cc;rpos it ; on . 400. 6 100
0. 1 fe e t lhl C ~ t o ( 95)

403. 4 ---
Run 97 ;~~ l

383. 7 100
to ( ~S )

J88 . 6

... ... ~ ~

"" 90

73. 2 96
t o ( 17)

378. :'

, f ~'" -.~ ~.
,0', ..~ ) .

un '11 11231_
Run 98

':06. 2 100
t c ( 98 )

410 .9

--- ---
Ru l'l 99

':10 . 9 100
t o ( 1001

416. 0

- -- -_.
Pio n 10

416 .0 100
t o ( 100 )

J20. 8

--- ---
R:.n 10

420. 8 99
ee (9' )

': 26 . 0

--- ---
Run 10

426. 0 100
t o 191)

4 ) 0 . s

._ - ---
Run 1 0~

o c.S 100
t c 1100)

': 35.6

Run 104 ' iCO-
(98)

J21. 8 l nc t ustcn of f i ne grai ned dt ori t e ,
0.2 fe et irl d i a",et e r .

QO'; .· ' . ~ C• . ,J • • ' f • • ~.f . "0 '0) .. .0 .. , ..: ~~ ~ .

.~. f._ . " .. . .. . . f . \,DU 0<0 , ... ."4. ""t. ~C)Oof . "fOot ,". ( ' :

:' 12. 0 - Incl:.si ons Of ' i ne qr 4; neo dior He ,
0.2 fee t ;n c te ee t ee , Shar p cont ac t s .
; r regular sneoe,

0u4r ll Lior j t e

.....,.

'30
(lIZ . ' )

" 0
1355. 11

. 420
( 363. 7)

100
1m

un ~ I

378 . ':
t o

383.1

-- ----
R;.H'i 93

388. 6 100
rc 100)

393.3

- - - -
Pun 94

393.3 100
t o (861

3% . 3

-- - -
R'Jn 95
398 .3 - 100
400. 6 (iii )- - ---

39/. 8 · ] . 1 - Fr ac ture zoee • j oint s ~' er.~

c losel y spaced , cit 60 : 0 80 , 1I" "or
ce-bc oe te cc et tne ,

399.5 -400 . 9 - Ped 514t nt ng , ; r r e glo 14r dl'id
d iscon t i nuous .

)7 .t. i - J74 . 7 - r rec t w-e lone. 20-30 ' . jOl nt o;
very ctcsetj sca cee , cerbc ee t e H ll i"9 and
SQlt-E' 1r on oJllde H aln i r:9 .

3l:IO . Z':i8Z.2 - Snt>dr / d t t eee t i on I OOl E'. s l ig ht l y
t o Il'IOder d t e l y a l te"elj hydr ot he rmA ll y . jc i r.ts
c lose t o very clese ly saacee , ~ I.ve "ot. s re­
neelee fr dlcturE'S. feldsp"rs deC [J"POs ; n~ t o
(1 <11 1. sof t aM f r te bl e ,

381.5-382 . 2 - She,," l one . 40- 50 • joi nt s
fery cl ose ly eeeeee , c :" ." covqe , e-eccre .

383. 3·388 .3 - Cor e loss 0. 1 fee t.

382. 2· 477. 5 - JOInt s clos e ly t o eoee-e tet y
closel y scecee ,

377 .2 - Joi nt . 40', surf4 ce seve-el v e t t e- ee
hydr ot t<e l"ll'd llJ t o 0 . 13 i ncbes .

Ouar t z Di or it e

390
( 331. 7

' 00
( 346 . 4

380
l 329. 1}
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AClI£S _RICA••_TDl - _TIM E_EKS
IU fFILD • ItW lOll

D.IL L •• G •••O.T

n'l llT J.lAS.:J. pt); ER AUTHORI TY . 00 '"' PS700.C5 u.'"' ALASKA P(J,,:ER AUTtOl ITv . 00 ,", 1'5700 . 05

II'IIO.It:CT Sus it n" Hydroel e c tri C p ,.o j t'ct

so..

MOt.t:... 8H- 6

SMflt II) 15 Of' 24

Nl),If CT Sust tna Hjdroelect ric Proj ec t

so..

440
( 381.1 )

~.~~ co..o_ t'lI _ ..cJo'" ""' . • • "" fofo ...
.... . U .T'Il • • • "'-.: _~ oe c.. .... . ...0,' eooot. a · I ' C

• 1..• ..
~ ~

,f "

un IIJ'l

' 35. 6 100
to (981

440 .4

~ ...... ,

'70
( ' 07.0 )

0IlX.. , . ....

Quar t z 010 l'" i te

QI.l'!'~ CO~O' . Tt .._ .I'0....._.• ••,....~.....L.'...
&o.tI: ' . T,O_ . Hyt . 1.OQ 0- _ ,~.. ,.... 1.01'~. a:... ""''''' ' ( Te

412 . 7- 473. 3 - Core bddl y bro ken by dr il li ng .

Run 112

468.4
t o

473. 3

95
1831

' 5(;
( 389. 7)

' 60
(398.• )

454 .6·455.1 - Frotcture l one, jo i nt s 'Ie ry
cl ose ly spac ed , at 20' · 30' ,)nd 40' - 70' .
ca r bonat e cce t t ne.

un 105

440 .4 100
t o ( 94 )

445. 6

un 106

445 . 6 100
t o ( 90)

450.6

- - - ---
t,ln 107

450 . 6 %
to (19)

455.8

Rl,on 108
455.8- Be
' 58. 2 (88)--

Run 109

458. 2 100
t o (78 )

463 . '2

Ru,,_ U .J. _4) lQl

Run 111

':63. 9 100
t o (88)

468 . 4

R"""'I~

'80
415. 7:

' 90
(' 2' . ')

500
( ' 33. 0)

477. 5· 477.9· Fractl,l r e l one . j oi nt s very
cl ose l y spaced . at 6O~ _803. cr 10ri te coa t i ng.

481.9-482.6 - Fra cture lone . j oi nt s very
c lose ly spaced at 40 ' -6 0 ' .

485 . 3-490. 5 - Core bdr re l m1s la t ched dur ~ng

dri ll i ng . Core los s 2 .0 feet.

Run 113

473. 3 100
to (n )

477.8

Run 114
477. 8 92

t o (72)
-~P~)- __

Run 11

480 . 3 94
t o (65)

485 .3

i:.un 11

485.3 61
t o ( 0)

490. 5

-- --
Run 11

490. 5 59
t o {951

495. 5

Run 11

495. 5 98
t o {m

sao.5
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ACRES AIlE RICAN IIICORI'OIIATED - COlISUlTiNG E_EERS
e UFFAlO • • [ W YOI.

DRI L L IN G IIlIE,"OIi T

ACRES AIlERICA N INCORPORATED - COlISUl Tl.G EIIGINEERS
IUH&lO • If. YORI

D_ ILL I N G _E'O _T

CLIENT Al A$rA POioi[R toUTHOR ITY ",t1 .. PS700. 05 CL I(NT ALASKA ~ER AUTHOR lH Joe NO P5700. OS

""O.I[CT Sus l t na Hydroelec tric Proj ec t NOLE JilO Btl - Ii HlOJ(CT Sl.lsit n" Hyt1 roe lec t ri c Project MOl l 11IIO BH-6

. U ,HId: ( Nor t h B,u .... SMut Ill) 11 0" 2: S IT( ' M£(T NO 18 OF 24

Q1K~'~ to,C" ••••_ .., ~ ..o " , ,..~ .
"'11. "" 0".. ...... ..ott 0- GoA.".c•• •~, ..0" C'CWt , a ·_. 1' (

........
~ .~,",

" 0
(441.7

S20
(450.3

S30
(459.0

Oudr t z Diori t e

505. 7 • xeet ee s nt'dr . ~O< . 0.5 tnc re s ... te e ,
hee lt'd lOl it h da r ~ ~rt'en . flne q l"d i ned d t oe i te ,
ti ght. f1dnt.

516.2 - 516 .8 - te-e bddly br ol e n by d r i lling .

517 .7 - Ccl rbonet ~ e vei n , 0 . 25 i nc he s wide .
~ rr l"Q u l <t r dnd d h cont tn cous .

519.3 - Two jo i r,ts ve r y c1osel ~' spec ee • a t
40' • reelee .. ith ca -eceet e ,

529 .5 - 529 .9 - reec t vre zone , jo i nts ve ry
c t cse tv s paced a t 40 • 0. 5 i nches spa c i nq ,
ca rbone t e fill l 'l q aoe cnt c-tte stai ni r'lq .

Run 119

500.5 95
to 191)

505 .6

-- ---
R",n 120

50S 6 100
t o 100)

510.6

- - --
Run 121

510.6 99
to 192 )

515 .6

-- ---

Run 1 2 ~

515.6 98
to (66)

520.7

Run 12

520.7 100
t o (67)

525. 6

~un 12

525.6 100
t o (74 )

530 . 4

" I ?~ ° 3"", n - - ~i~.l
10m J~ l':tr ttl

Uf! 127 100(52)

S' O
( <:67.7)

SSO
(476.3)

S60
(' 8S .0)

Quelrtl Dio ri t e 53U. 5- 533.0 - Sheclr/oll t e r" Uon l one .
lI'Ode ra t ely to seve r el y al t ered hyt1 ..nt tterrnally ,
eoc er e te l v helrd. "ei esoer-s et re ..ee to cl ay .

5 30 . ~-531 . B - Eeec t ..re , jo i nts v ~ ry c iose t
s pecee , ce- ecoere f i lling .

531.8 - 532. 8 - l. ...;lro .iN t e l y 1. 0 foot of
1iq ht O""y c lely eccce elnd b..ecct e .

533.5- 547 .5 t ore los 'i 1.2 f eet .

541 . 3- S41. 7 r rdctun~ zcees , j oi nts ..pry
c 1o'if> l j scacec , el t 50 ~ dnc! 40". ca rbo ne te
i;ttirw;! dnd i ro n os tc e 'iU i ni ng .

~ 59. E - 56 1.1 - ~; 'Jf!lerous beat eo Joi nts .
ce- ecnere fil le d.

560.8- 561.5 - Shed'", b- ecct e ht'd le d .... i t t!
ca - oone te , chlo r ite . elnd quar t z .

~32 . 0- 100
5] 4 . 5 J&

"" 128

514.5 100
to 10/.»

539 .5

--- ---
Qun 129

539. 5 100
t o 173)

54': .6

lR~~-l JO - ---
5' 4 .6 79

t o ISS)
547. 5 ._- -

RunD -1
547 .5 100
'0 176)

550. ':-- - ---
I.on 132

550. ': 94
to (79)

555.4

--- - --

Run 133

555. 4 100
t o (8 3)

560. 7

- _. - - -
Run 1)4

560 . 7 100
to (100)

565 . 7



ACJl£S '''·UICI. IIlCOIIPORiTtD - CC*SULTI.' E_EM
I Uff&lO • IE. YOI.

DIII LLI.O _E"O"T

ClI E"" ALASKA P(7.l[ R I.UTHORI TY ",.... PS700 . 0S CLI''''

ICRES UUICI. IIIClllIPOR'TtD - ~TIIG E_£EM
I U'''lO • • IW YO••

D.,LLI_G .EPO.,

ALASKA POIo'(q AUTHOR ITY P5100. 0 i

fltlO.IfCT Sus itnt!l Hydr oe lec t r i c I'roj H t MOf..( 110 B~ - 6

, .. [It IKl 19 01' 24

MOU .-) 81'4-6

' MU T " 20 0# 21sO'.

...,.,I CT Susi t na HYdl"Of' lectd c Pro j f'C t

~" ~'.e!.'.i! c O~O • . qo . . .. .... . "'O..... O)to • .oO< . . ..... .,~. ....... . ''''~' '.1Io .
........

"'~.....
~ -,,.. &0," " &>'0 . . ...~. U)M 0- ..... .c...... . ..o l'~. Cl . .. . .It/I . f TC ,n , ·~u

Ouar tz :' i ori t e un 141 92.!,El..

un 142
600

~. ' ,
1(11

(519 . 6) t o (" )
602.6

602.1 -602 . 6 · Core bro ken by dri l li ng .

un 143

G('~ . 6 10 )
' 0 {EO

eC1.1-£ 01.9 - Core bro ~ t'" by dr il li ng. 60s . 3

un 13E

570. 7 9':
t o (83)

575. 9

~ 1!1_1 }= 1OO.LJ.9.
un 135

565.7 90
t o ( i)

570. 7

I..~..~ ~,- ,1i!U~'!!!.i!! ~OLO ~ •• • •_ . O'QL · I(>to,"O ·.. · ,~_UL: , _au.""".
.... ' ...." 0.. . . ...'Of. IJ:KI l)Ol "" t h .... . ..c l ' Co-I I ·.. .. . P C

564.6 - 516 . 7 - Shur! alt erat to n zone , l ig.,t
9roly. SHght ly t o lI'Ode r a te ly e t t e re c hvdro­
lnerlt-4 l1, . J oi nt s cl ose t o ve ry c h se ly
sa acee, gene rally 20' - 80~ . fl U' ~ro us eea tee
f ra c tu"eS. rel ds~ rs deco- posing t o c l.)' ,
ca rbonate f1 1h ng .tna i ro n a. id e s u ; n; ng .
Soft . fri able i n pla ces . Core l oss 0. 8 ree t .

569 . 0 - She<t r . 60 ' . ve ry t hi n c 1ll, gouge .

571, 9- 572 . 7 - Brecc ia and c lay ~nuge .

IOh i l e t c li ght gra y . 20' cl nd SO· . soft .
f d l'ble .

Quar tz Diorit e

sn<

570
("3.6 )

- - - - --
Run 14

Run 144

bOB . 3 101
t o (8 1)

611.8
RunW - -

611.8 7£
t o (oo)

615. 4

--j--

Run 14

615. 4 100
to ( %

620 . 3

580
(502 .3 )

590
(511. 0)

579 . s- se C. 7 - r r ilctu r e/ alterllt i on zone ,
s hght l}' ~ lte r~d hydr ot herrdll y . joi nts ~ er_v

c lo sel y vcacee , nure rtluS nea led "r ac t ure s .

SB \ . 1- 604. 3 - Jo int s c lose ly spaced. se-e
carbonat e f illing ;lna i r on o... t ee s tain i ng.

SB3.t- SB3. 7 - Core br oke" by ~"i11i n9 .

590.8- 592.8 - Core bar r el rti s 1a tc tle~ c! ud ng
dri ll in g . cere l oss 0 .6 feet.

-- -- -
~un 137

575. 9 98
to (O l

580.7

- - ---
Run 138

SBO. ] 1(1)
t o (" I

585.8

Run 139

585.8 100
t o ( 51)

590 .8

Run 14C
590. B- 70

__j9~r-[OL

Qun 14\

592.8 99
t o (82)

597.8

610
(528 .3 )

620
536. 9)

611.3-612.J - Felsic dU e . li ght 9r;ly . fine
gr ai ned . f re sh. 6 .0 i nches t hic k. Lo.e r and
uppe r conta ct s at 10· . ti ght.

626 . 1-627.Z· r e ts tc di ke as eeove , l ight
liI r ay. fi ne 9r ai nf'd. 20· 3Ctt qU<l r tl . 5- 10·
lI'Io1f1cs. i r.t erfi nged nq or ccnta ln i ng clas ts
of the Quar tz dio ri te . l:nf ract ur ed . cont act s
ti ght and melted . upper at 70" . lower at 40e .

620 . 3
t o

625.2

Rlln 141

625. 2
t o

630 . 2

100
(94)

92
(79)
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DRI L LING "E'OIlllT

ACR ES AIIERICAN INCORPORATED - CONSUlTING ENGINEERS
BUffalO • • EW YORI

DRILLIN G " 1 " 0 '"

(LIE'" AlASUo I'D'oi[R ;' UTKlR!T V PS700 . 05 .108 NO 1'5700.05

P~t: CT Sus itna "ydroe lec t .. t c s roj ec t

'IT(

HOLE lIfO 8H. 6

'HUT fIIO 21 0" 24

PROJECT Sus i tna Hyd roel ec tri c Proj ect

SIT[

HOL( fIIO 8 ...-6

SMElT JC) 22 OF 24

1Il ,"M ~~ • .• ! !..., tO~(l ·. · f ' · " .l . ",.' " -0 ... . .... , . · ..• ...... " • • 4 J • • ,.. .. I " ....'R -. ~ ' ''''' It.,,..,..!!~_.. , 0. 0- ' f ' f~. ( . I'Q \. ... '00<0, ,00<.. . . .... .."".... .. .. ........ , .. ~ . I ......·M -~. ,....
~. :: .. ~. ,.", (>0 " .. ,"

" &"" I RU ,O" • • • ' ( _ ..0" O. " .... ( " ·" ll, we t . ('co-t , ,t........... ,., -. l , ,- .,'f'••.e.., ... ·f• ..:" O. 4' ·.. . ' •• ' .. 4 . "O f 1 CCaf. ;( ,, «0 ' .. .. . P C ''' ' ' ..
Qu4 r t z OjOr'it~ Cor e loss 0 . ': t ee t . "" 1':8 92 Gr ilJlod i od t e630 - - (191_ ' un lSf

(S45.6 ) 11:"" 1 1J ~ BB
(12) 660 .6 100

-- ._ - to (1 ')
665 . 7

"" 150

63: .8 100 -- --
to (SO)

036. 7 " un 151

6e5. 7 97
i- - - - --- to ( >V)

un 151 670 .8
610

636. 7 100 1580. 2)
t o ( 100 ) -- ._-

640 6':0.5
( 554 . 3) _.- - - - Ri)n 158

670. 8 100

"" 152 67':. ':·67':. i' Cor e crceen b, drillin9 · t o ( 58)
6':0 . I) 98 676. 0

t o (8 5)
6':5. 6 -- -- ---

' un 159
- - --- 67f: .O "un 153 t o ( 93)

68 l1. 6

&:8 . 7·6': 9 . 7 Hign ., b i otite .
6-15 .6 99 680

649. 7 - ccnceor -e t 10'1 ISS)to ( 588. 91 --- ---562 . 7) 650. 5
- ' un 16C

~6 G"~ r.od i o ,. ite l iqM q"d )' - ~ 't1 i le . gene"";.t"l"l j f'int' t o 'l"('d ; lS'1
. 6 1562 . 9) G...t ;ne d c rjst d l h ne -ecc, £0-80 fe l dspd r ~ . -- --- 98

10- 20 Iltd f t cs (b l o t t r el , 10- 20 cae- t z . t o ( )
un 15": 685 . ":Ge"e rall j n,H"d , nd t re sn , soee fel ds tlM s

Udined bro." . e;:l ~,er conta ct h qr etda t ;onetl 6~.5 98
ove" 0.1 feet. f eldstldrs s li'Oht ly el r eree , t o i BB ) --- - --
ti qht • 655. 8 Pun 161

685.': · ;6
6Oi . ') ( IZ)

656. 0-670.0 - ~; lJf"e r"Ous hN l ed jo t e t s , ca Ie i te - - ._-- --- ---
f ill ir lQ. u' 155 'un 162

655 .8 96 690
687.9 100

t o ( 50 ) ( 591.6)
to ( 91)

660 .6 692.5

660
(57 1.6) ,7ii" " --- Ilun-lfi: ._ - -



IlCRES AIlERICU IIICORl'OIlATEO • ~lTIRG E_EERS
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D.'LLI_G REPORT

acRES AIlERICAR IIICORl'OIlATED • ~LTlRG E_ERS
IU"ALO • I t. ' 0••

D.ILL . .. G .I:PO.T

ALASkA PO~ ER AUTHORITY '00 '" 1'5700 .05 Cll E'" ~l ~S KA P~:R ~UT HORln '00'" P57oo.05

PItOJECT Su\ it na Hydroel ec.tri c Proj ect .. OL[ 110 BI-I- 6 "'O.tECT Sus it na Hydroe le<'tr i c Pr ojec t

SMUT 1m 23 Of" 2': SMut 110 24 Of" 24'0" Wa t ana ( Nor t tl B" n~ )

ah'"'p!..o.Q! t o. O• .• • • • f'O · _ ..c- ""' .• •"' ""' .
&L' • • • · 'O• • .... . ..ott 00' -. t •• ·... . ..e ._ ee-c, 01 · f " I

· o ~••
~ ~,.., ..

9. >.

so,.

' 0 · ' · !
e I

aK!. " Q! C O~C • .•' . · _ . Oll ......_ ""' .. . ,.....-...c._ r .....
...u ...r oo... . . ' . ,.cu oe..,• .c.,, '... . o.( . ' e~ . .-:M..r· " .

, I • ..
Of ..t.' ,

700
( 6Cti .2)

Gr anodi or i t e
~un 163

692. 5 100
to (801

697.5

- - - ---
P",n 16':

697.5 ' 00
t o :83)

702.7

730
632.2)

Grdnod io r 1t e 725.7-726 . 3 - NUIT'el"Ol>s ht'1I 1ed Jo i nt s ~ ery

c l os e l y sp aced . 20' · 40' . f a in t s lic kens id es ,
ca l c it e t'l llinq .

.un 169 99
(69)

iJ-n- fl0 ---
727. 3 100

t o (84 )
730. 5

lO r. 111

730. S 100
to (92)

735. 3

Run 165

702.7 100
t c p .:)

707 . 2

- --t - - t

710
(614.9 1

703. 5·7 06. 0 - Fr act ure/ a l t er at ion l one .
St 19ht 1y el rereo hydr~t he l"'!' a l Iy , j oi nt s c los e
t o very closel y seeeee , at 40'·60· • fe ldS Pdr <;
a l t e l"inq t o c l ay . car bcoe t e '< ; ll in lJ prese nt .

Run If

707. 2
t o

712. 2

leo
P"I

6':0. 9)
7':0

740:r
641. 2 )

__ _______£~L BORJ~G _

un 172

735. ~

t o
7 40 . ~

"( 73)

720
(£23. 5)

722 .0 - 727. 1 · Core loss 0. 1 -ee t .

Run 167

112. 2 100
t o ( 881

711 .1

Run 1£

717. 1 100
to ( 92)

722.2

Run 16
722 . 2 99

t o ( 69)
121. ]

750
(649. 5)
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j She M / d lt e r oJ t io n
zoee .

, Sht' l r / d al" r dt i on
I z cne .

Job NO. 15 700.05 _
Ho le NO._ St-- Q

Sh eet No. _ " of _ 3 _

-..(

Cu.) r tl
Dio ri t e

" ~"". C'..0"', ......

t-H-t--t-l GI""nOdiO rt t ,

S..si tn " t'l ~ roel ec td c Proj eCt

AJ.tJr.o: ( ~. O r ~h !!dn",)

(eo

Cli ent

Proj ect

SI'.

;lt a ' R 1 .1 .

" ', " ' J

360

3'C

':00 126..

' 2C

J ': O

1219
, , 0

480

500 1176

520

540
1133

560

580

600 l re ~

6~ n

""

10<' 100".'-'-__...L...1...1--'-.J...

S" l"t r.

She cll" /d l t era t ion
rcoe ,

Shl"dr .

I r rdc t ",rl" l ore .
~lt l" l" <!ti on r ot-e .

Jo b No. P5700 . 05

Hole No._ e"·6
Sheet No . _ '_ o f _~_

"~ " .l . f '
..0 .. - , Of '...

Dio r it E'
I-t-H-t-t Cuarti- - . rrsc tvrc rene ,

~l=~:t~ Di ori t E'

eli. ", .r. l :'S;,.r. PO',.:E ~ l.l/Tf()P : ';'""

Project 5us tt fl d HyCro e-l "c t d c ;> r oj«t

Site ii.stdfld {' jor t tl f!dnlo )

W'"
...... ... .'" . ; ~

' 0" ," ,.,- .... ", ,

20

' 0
15M

' 0

80

100 1522

120

P·O
1':7 9

160

' 80

200

220

2':0

1392
160

2' 0

3M n: ~

3:'0

] ': 0



Acr t.'s Am enc an lnco rp ora t od . C()n~uh i ng I ngint.~t.·r~

Buf tal o , New Vorl...

SUMMARY LOG

Cll e l'l1 _ ,~m;. POtU P-UTH('RIT V
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ACllt:S AIIEllICAN INCOIlPORA1£O - COllSUlTING ENGINEERS

IU"ALO . .. '0111
o a l LLI N G IItlEltOR T

ACRES A.RICAN INCOIlI'OllATED - ca.suLTiNG E_EERS
I U'fA lO • IE. TO• •

DalLLIMG .E~O.T

Cl it N' , ;' t ASKJ. P(l,![ R ~TftOR ITV ..0. liIIO. , P5700. 05

JIWO"lfCT Su\ 1tndl Hyd r oe le<.t r;( Proj ect MOlt: 11IO. , 9H- B

S.Tl : _ <It ,ln oll ( Sout h Bdn" ) s..U t 110 1 .. Z'

COIlTRACTOlII The Ori lli nq ( lrPo/I fly OIItIl. liJrtG OATU -, J u l y Z9 ' 0 :'u cus t 9. 1980
LOGGlO .. . K. J ....bi t e , ".r. Er u('fl DATE. J u lJ 1980

01"'.-. ' 0('00 CoOI. OII .flU_ • • OI...._ . __. ' ''"' , _ . . ..... , .. . . _
~_ ...' I . L_ OII . . .. . ca.... I.OPCOIII .__• FTC I I • • ' "

9Z
158)

100
I l 5 )

P5700 .0 5

,,~.- ! . ,
Of . . ..

" " I
~~ l l

Run 2
1 8 . ~ 90
t o ( ZO)

23.8 - -
Run ]

Run 5

23.8
toI28. 8

I
R~
28.8
to

n .s

MOLl MO 8 1'1 - 8

S"UT MO 2 Of" 24

",. ""

33.8 - 38. 8 - Core los s 1. 1 t ee t .

34. 1-4 9. 6 Fn::sh H I s l ight ly weathered . J OInts
ve ry c los e t o c lose spaced wi t h nonnene trer t ve
t rcn o"i de s t a in i nq,

18 .3 -)4 .1 - Sl i ght ly t o lIlOcte ra t e ly weHher ed .
Joi nh ve ry cl ose to close seacee , Core loss
1. 2 fee t.

~.,.~ ( 0..0 _, ,(.1_ .'_, ...0. .. . . _ . . .. .0( • .-'_ ~, . .. ...

..." ••, ·" . . .. I"(."OUOOO U ... . C.h ..... ..c•• coac ." """' . ("~.f_

Andes t te
Porp hyr y

.on

l O
(Z6.0)

CU(l(T ALASKJ. D(\IE R A.UTHOfl: ITY

"'O.I(C1' Sus i t nll Hydroe lec t ric Proj ec t

~j] . 22 5 . 5H

[ 74" , ':&2
060 '
60

LATITUOl
C(iI'UTURt

.I." _ UTN
OP

SOli.. CoiSinq Adwancer CASUIG OI.... f[1It '0. (J . OM) 1. 0 .
1tOC. Oi.tmOn~ Core · Tri pl e Tubf' COIlE DIAlffT(. : ' ;r ( 1. 75" ; 0 . 0.

A.S. P. C. , ZOO€' 4
1979. 7
1972. e
1328. 1
1963 . 7

Over burd en

lL(VATIOfiIIS can. !'St .
G'tOUNO SUfWACf
RO(Il SUIt' . CIE
BOTTOM Of" oQ..(

....n . T.tlk, l
1 ) o.-pt ns rreds ur e d a Ic nq hole . True dep t hs h i ( ) .
1 ) :' 11 "nq: es ~ eilsu r(" d t o the core eo s .

lOC&'I()fl

0 . 0

:.,...
,n l

DItILLUiIIG........

/

/ -1:" .. ; -/, '" II / L- / .'-

49 .E
I' l . O)

!C
( 4] . l)

8 .0
(6. 9)

10
(8 71

ZO
(17. I I

.....,.,to

,Andes i t e
Porp ,,"y r)'

~- "l ig ht qrdY to Q reen i'ih -Q r' dy~ d Ph ,l!i it i c Qrouhd.
mass with white . f e ldSPllr phenocrysts t o 0 . 1
inch lind 5- 10 anQuh r inclus ion s of ar qt l l i t e
t o 0. 5 inch. SliQ ht ly wea thered and hard .
Flow s t-uct uce s vi sib le .

J oi nt s ve ry c los e t o c tos e scecec with pi llnar
t o i rr{'QuTar . r'ouQh 'iour fotc e s . Penet ra t i ve
i ron o_ide s t a inlnQ UP to 0. 5 in ch . mi nor
carbonat e fi I I i n']. -

e.n- ll .B - ~jO cor e t aeen.

13. B- IB. 3 - P'OOf'.-..t e1v \oot'lI t ht>reJ . Joi nts ve rv
c lose spaced with t ra ces of sa nd and s il t.
Core loss 1. 5 fe et.

0"'1'[. Ft"br uary 1. 1982

No
Core

"un 1

13. 8
t o

IB.O

Run 2
18 . 0
t o

zr.s

..
10)

' 0
{34. 6

nt or f te toIQua..t l Dior it e

,

44 . 3- J9. 6 - Fr-ac t cr-e l one . j oi nt s very c los e
sceced.
J 6.0- 47. 1 • Subrounded to subanq'JIdt"
i nclu si ons of ar-q'illi t e , Qua r t_ l ~ c tort te , ,md
volca nic s UP t o 2 t ncte s . encest re Ma t d -.

J 7.1· 49. 6 • fI.odera t f'ly t o se ve re ly «ee tnered .
Si lty t o Sd nd.' c hy with 20- 30 subanquld r t o
s ubrounded . coarse Sdnd . Core los s 1. 1 fee t .
Or i1 li nc; Woller retur n 50 .

LI1:4" l <;ray t o qr f'efli Sh ceav , (1fl", to r('lj ;~

c; r . i ned . nonf ol idled crvs rell tee rocj . SO -SO
fe I1s ros r . 20- ' 0 N flC S (bi o t i te .1M horn­
nleece }, 0- 15. Qu c! r U and trace ca rbo nat e .

33. 8 79
to ( 56)

38 . 8

- -
R" 6

JB.8 98
to ( 77)

43. 9

Run ] - 100--
;1.1- ( 0 )

-.. . : tl ._-
Run 8 73
' 5. 6 126)

to
: 9. 6

Ilun 9 72
H .6- (0)
52. 5



ACRES A.RICAN IIICOIIPORATEO - COIlSUtTlNG E_EEIlS
IUffALO • I(W YO••

DRILLING REPORT

ACRES A.RICAN IIICOIIPORATEO - COIlSUlTlNG E_EEIlS
IUFfAlO • Mf. YO'.

DRILLI_G REPORT

CUItn' AlASKA POWER AUTHORITY '00 "" rS100.05 CU£1ff ALASKA PO.... ER AUTHOR ITY ,.. "" P5700.05

1OtIO.l(1;f SUSitfid Hydroe l ec t ri c Pro j ec t.... MOLl 110 BH- 8

'MUT.-> l 0' 24

NOoI£CT Sus i tna Hydroel ec t ric Pro j ec t

s,..

MOL£ flO BH- B

SKU'''' 4 Of 24

n - ~. ,..., QUS~:~ '.ll!! t OLCR. ft . . .. . , . ' o..,,,.oQto.JO...·,.... n AC '..,. , . ..G
lI.uru.•,o. ,.''',A LOU 0It " ,".(A"IKo. LOll .:0-1 . , U• • , He

Qin .!!,P.!'J!!! t o,o_. " . . .._( . ~O """ _ ._"'· 'OlO , '_lIol;""" "".,...~., ,,,, .

-&4.'1"'''0''•••1'( . u>t, 0'1 Wo''' .c... .ItO • ..ou CO'II . c:r....... ,.." . ( rc

Run 18

88
( 57)

100
(0 )

9B
163)

~ 1. 6
t o
96.0

84.0
t o
39 . 3

Run 21

Run 24

Ru'l 18

101. 0 100
t o (83l

106. 2

Run 20

Run 22

106.2 100
to (94)

111. 0

Ru n 23

96. 6 luu
to ( 91)

101. 0

111. 0 100
t o (92)

11f. 1

- - 1--
Pun 2

-R'U-n' '19
&Q.3­
91.6

- --

105. 2-11 1.4 - Hedled shea rs . 1- 2 feet spac i ng
up to 0 . 1 f eet wide . Hedl ed with dar k green .
f i ne gr a ined dior ite . Ti9ht . hard .

116. 1· 121. 1 - Cor e loss 0 . 3 f eet .

100.0- 141. 0 - Joi nt s c losely s paced. pla ndl'" .
rough . I ron cctce s t a in ing am;! ca r bonate
coet tnc .

91. 6- 96 .6 - Core 1055 0. 6 f eet.

88 . ':-91.E - rr-a ct ur e l one. j oi nt s \/t>ry c los ely
s paced a t 0_30e • I ron o s t oe s ta ini ng. SOIT'E'

ca rbo na t e fi 11i ng .

Dt or tte t o
OUoJ r t l Dto r f te

110
(95 . 3)

100
(B6 .e)

90
( 77 .9 )

91
( 11,

97
( SS)

8S
(67)

100
(2S)

100
I 'B )

59.5
to

63. 6

Run 10
52 .5

to
56. 5

Run 13

Run 11
SE . 5

t o
S9.S

Qi.in 12

Run 14

63.6 10C
t o (09)

68. 0

68.0 100
t o (87)

73. 0

Run 15

73.0
t o

17 .7

I ron extoe
Sli ckens ides Run 16 --­

17 . 7
t o

~9.·L __
Run 17
80.7

t o
'" .0

Fr esh and very hard t o hdrd .

Joi nt s c lo se soecec , p l anar t o rough.
t er bceet e coa t i ng on most so -teces .

49. 6· 53. 4 - r f'aClu re / a l t e rati on l one. hydro­
therr-aFly al te red . j oi nt s very cl osely s paced.

50 . 1- 52. 9 - Two el re re tt ce l OM"S. seve r e ly
hydr othema l1y a l t ered . 1 inch wide . 30' .
sof t and f ri db l e .

53.4-61, 4 - Jo ints c losely vcece c, i rofl o... ide
st e teed.
60 .3-61. 4 - Hea l ed s hear , d i or i t e br eed .. in
da r k gray . f in e gr.li ned di or ite mat r h . Ha rd
dnd ti ght . Car bona t e s tr t nce-s .
61. 4 - Contac t r es bea - ed , 30e • 0. 1 i nch c lay
gouge .

61. 4. E'4 . 5 - Al t ent ion l one . Il'Oder.ne ly hydr o­
the J1nlllly elte ree . Jo int s very c lose t o cl ose
scecee ,

62. 2. 52.9 , 64. 4 - Seve re ly hyd,-ot he nTla l ly
a l te red zones . 1. 0- 2.0 i nc-hesw ide . at 50-70".
sof t and (ridb l e .

64 . 5- 75.0 - Joi nts ve ry c lo se ".0 c los e .
surfaces fre sh.

65.0-66 .0 - Thr ee neetee shears up t o 1 inCh
wide . at 50 ~. Hea led wi t h dar k gr een . f ine
9ra i ned di ori t e . Hard and t igtJl.

75.0-78 .8 - Fract rre l one. jo int s ver-y cl ose
t o c lose spece-r, open at 10- 30' . 90~ . and O ~ .

S(,;,lE! t r eated with cer tcne te , mi nor i ron nxi ue
stdi ni ng and chlo r ite .

78. 8- 91. 6 - Jo i nt s c lose spaced .
s t a ini ng . so re ce r tcne t e fi ll i ng .
on sore sur fa ces .

82.0-85. ': - Fract u,-e l one. j o ints ve,-y c los e
spaced at SO -90° . 50_60c

• and 20. 30° . xfncr
iron exte e stai ro in 9. carbona te and ch lori t e .

83. 5 - Sl ickens i des on car bonat e s t ai ning.

Di orite t o
Quu t l Oi ori te

70
(60 .6 )

60
( S2.0)

BO
(69. 3)



- - - - - _.- - - - - - - - - -

IICll£S ".ICAI l_tOl - _T1. E_EIIS
IU'fILO • II:. tOIl.

o IILLlM" IE.OI'

ICM:S ".ICAI l_tOl • _TlaG E_EIIS
IU"ALO • Ite 'fOIl

DaILLI_Q A.PO.'

Ct.II IIT AlA SKJ. P(li[ R AUT~JT 'f P5100 .05 AlASKJ. P£lo:[f! AUTHOR ITy . 00 .. P51oo.0 5

NO.lfCT Sus itn" Hyd ro e l ec t ric Pr ojt'C t

s,,. Wat "n " (Sout h BCI" } )

MOt.I.cJ BH- 8

' MliT II) 5 Of 24

MOLl 110 &1-0 · 8

' MI lt 110 6 Of 24

Ii'S.lo'; "'U.!~ tO~C • .•' . . .....l . ,.,..,.. . _ ."OO.......,.,.IoI;._ .' ~I , .(o .

&1." " " " 0 _ , • • "f. UK_ 000" ''' ,cAW'''. \,IlI'~ . tt...., IT C

. ,
~ "

\If.H~'.~~ (c;.o_.•, . ,_ ,"' '_..00< ..: , ' I , ~ .

.... , ....(1 .., M " . l,lltl 001 "",• . c. ..'... . loC" (000II . a ' IT C
~ ":::

" ro

. ,

110
{IOU

Dior ite t o
~artz Oiod t Pun 25

116. 1 95
t o (80)

121. 1

I ~ I on t e to 148. 9-14 9. 3 - Dior ite dH.e. d" r k qreen. f ine
150 O"' .,-tt Dio ri t e qra 'ined , TiQht ir reoauloJr cce t ec t.s et 30~ .

( 1Z9. 9 hd "~ .

152. 6- 16; .5 - t e-e tos s 0.7 f eet.

;iun 32
148 .0 100

t o ( % )
152. 6

1- - - --

It In 26 Ilun 33

121. 1 100
t o (10

126 . 1

152. 6 ICO
t o (89)

1, 7. 1

130
m z.s

Run 27

126 . 1 100
t o ( lJ8)

131. 1

-- -

lEO
( 138.6

Pun 34

1, 7. 7 9b
to (85)

161. 1

Run 28

131. 1
t o

135.6

100
(88 )

1f;2 .1
t o

161.5

90
(/9)

Run 29
Run 36

90
( 801

85
1391

99
(861

It7 .5
to

171. 9

171. 9
t o

176. ,

-
f\!,O n 3~

\76 .5
to

18 1.0

Pun 37

111. 5- 173. 0 - ShN r / d lt f:" r d t IOlI l onf'. h yd ro ­
t t>t'r'!!'d!1v dl tt· r t'd . b l t'<i(t> pa wh it £', " t'd iUll' hdrd
t o so f t drod fr L!ll, lp. jOi flts w{' ry ctos e • SCFt'
t i Qtlt dnd fl" d lf'a ,nV, ( hIOrt t c . ( 101 1 coe
less U'ld" 3 l nc "t.'S , ,ln q .. ld r f r d<J~ t.'n ts 0. 5· 1.0
lr.chf' '' . g fO"~ "CI .....J "",,, 1..., " . t'tlr. ce r e 10' " 0. 1
'''fOC
11b. S- IR1 .•• ,... J .. t Cl l n l fW l n t t'r"l'l ' dnu l dr •
· r r l:"Q u l " r . d",o n t ' n ..010".

180 . 1·1 81 ,0 . P......t bl e I r o.:tu r e r ooe , C.O t·£,
br oken i n t o f r d'}lI"t'nts l l!u trldn 1 i nc.h ...or e
f r dQll"ent .. of ht>,l ed breee ! ' eo r t' Jo.... 0. 5 tee t_ --'------'_ ...J

18e
1155. 9

100
( 10)

19
(26)

100
(82)

Run 32

Run 31

Run 3D
140. 8­
143. 9

135.6
t o

140 . 8

1':2. 9
t o

148 . 0

140.8-1 42. 9 - Cor e loss 0.5 feet.

141. 0- 190. 0 - Jo i nts c lose,y spaced, pl anu .
rouqh. t e r bcea t e or ch lorit e f i ll t nq .

145. C- )47. 1 - Stlea r / f r dc t ur e ecee , jo i nts ve ry
cl ose . ( 0· 90° . Chlo ri t e t llli ng.

146. 0- 146. 3 - Sll u ens ides (In Chlor it e surf ace .
Joi nt s tlqht. f r e !i.h ana hd r(~ .

140
( 12l.Z
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ICll£S _1ltCA. I_ltD - _flIK EI&II(EIS
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•• ,LL'.G •• PO.,

CU[lft AlASKA POIo1:R AUTHORI TV ..De 11IO P!l700.05 CUbIT ALASKA PO~'[R AUTt()RlTv ,,~ II) P5700 .0 5

NO.tfCT Sus itnd Hydroel pc t ri c Proj PCl

so.. lI.t,n<l (SOuth Bank)

MOLl" t!H-B

S MU T 11IO 7 Of 24

NOoIftT Sus i t na Hydroel ec t ri c Pro jec t

so..

MOLl II) 8H-8

'''UT II) ~ 01 24

190
(1 64.5

200
( 173.2

ztc
(181.9

Di ori t e to
Quartz Dtorite

Qn".• '~~ ' Ole_. Tf "O.., &• .,.. ."O<..· ,"'G _. -.c. ... '~. 'W."~

&~'I."" O" . "" 1_ UK. 0- ,• •u •• , lM . "O ,,~. CI....: ..,.·..to. I"

189 . 2- 189 . 4 - Pos 'i i bl e fr ac t ur e ZOJ1E' . Sli ghtl y
t o lTIOder att' l y hyd r ot heJ"l". l1 y al t e r ec , f ra gJre nt
l ess than 1 i nch, se-e heal ed bre ccte . Core
loss 0. 4 fee t.

190. 0- 230. 0 • J oi nts r oeere tel v close spotted .
Ilh ne . r ough , , ,,,.bondl e COdted .

199. 0- 201. 8 • Red s t ai ning . d iscont i nuo..s ,

200. 5 • Hea led shea!". 40~ . 1 inch wide.
healed wit h da r ~ green diori te. r i gtlt. hard .
co -ce t ent .

206.8-20 7. 9 - Frdcture/ alterati on r cee ,
hydl"O lh e"...ally el terec , jo i nts ve'-, clos e at
30" , heal ed .. i th c. ,-bona t e , i ro n octoe
s t a ini na . pa tc hes of ,-ock b1 ~ached lO'n lte .
ti qnt . ha,-d.
210 . 9 ~ Pee led sneer , 0 . 5 i nch etce , ca-ecoe te
fil l ing at cont..r t , t ight . ha,-d. eeatee wH tI
da rk gr een diorite .

211. 0- 215.1 ~ Core los s 0. 6 f eet.

......... - ,
~ .~

''' I ~ . "

',0 39

181. 0 100
t o 1>7)

135.9

- ---
Ilun 40

185. 9· 88
189.2 (131
---- --
Run 0'. 1

189 .2 100
t o i ~8 )

19-< .2

- ---

'"" : 2

194.2 100
t o ( 98)

199.2

Run- ': 3 -- --

lo.n- I ~J

Pun 44

201. 0 100
to ' 100)

ZOE . ':

--- ----
Run 45

206. 4 87
t o (16)

211.n
--- -_.
Run 46

220
(190 .5

230
( 199.2

240
( 207. 8

Di or ite t o
Qua rtz Dio r H e

~,!.!!9' { Ol O' . ' f. T_ . I'O\..oATO'o•..c;·.. ' ,...... "" ~• • "<1.,..... ,""'''.''''O'',_",. \,M' . ......c..,,'... I.O.'~. ~ ".... I TC

221. 2-222 .2 - Fra cture!a lterat10n zone, hydrtl ~

t hef"Tl; a ll y alt ered , bleached white . j oi nt s ve ry
close at 30-",0 ~ . Iron oxi de s t" 'n1ng .
s li ght ly ettered , hard.

224. 1-228. 1 - Red s t et n tnc , I r r eQu1" " . dis ­
ccntt euccs .
225. 4- 230. 6 - Cor e loss 0 .2 f eet.

230.0 -290 . 0 - Jo in ts l'Oder" te ly close . -t eee ,
rou9h. ce-ecnet e coat ed.
230. 6-231.8 - Jo int, t t ant. red s U i ! ' no
pen et ra ti r. ~ 0. 5 t ncees on each side.

238.1 . 239. 2. 246 .2 - He" led steees , 20-7 0~ ,

l ess ttl" n 1 inch wide . hea led . i t h dark green.
f ;ne 9"ainPd di ori te . t ight. hilrd .

.. ( .......
" '~~

"'J ' · ~ ] t

I ~1~ .~~ 100
215. 1 ( 68 )
- - - ---
Run 47

215.1 100
t o (BS}

219.3
R'iin- '48 ---
219.3 · 100

_2,Z.L ~ nOQL
Run 49

221.2 100
t o lB.')

225. 4

--- - --
I Run 50

225. 4 96
to ( 71)

230.6

--- I---

Run 51

230.6 96
t o ( 941

235. 6

- -- - - -
Run 52

235. 6 98
t o (89)

240 .9

P.un 5

2:0. 9 100
t o (9 1)

245.6
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ICll£S _ 1llCA. _m - e:-K.T1H E_US

IU"ILO • I t. toft
D.ILLIDQ ....D.T

ICll£S _1llCA. 1_ .lAm - e:-K.TIH E_ED!
IU' l'110 • II. tOIl

D.IL :"NQ ....D.T

(U( 1If .Al"Sr.A PQI.i[A AUlHCRITY

PMloIICT Sus ttndl Hydro el ec tri c Pro ject

" 11 Wa tana (South 8dn.)

..oa IIlO PS100.05

MOC.I.. BH-B

sMln 1m 9 Of 24

Cl.en' ALASKA P(lj ER AUH+ORITY

flIIlUlCT Susl t rw Hyd roel~trlc Pro j ec t

' ITI Wat.1nd (Sout tt Bdn" )

"01 II) PS700.05

MO\.I II) BH-8

' MIn II) 10 _ 24

.."""...
~~,n ,

2SO
(216. 5

-., ,-
Diori t e t o
Quartz Diorite

W'!"'~~ " ,''',,_, "' n_."OuA'_.r.·_ .,w .•-.c._, ,....
a........_ .• •". 1.OM 0- ....,.. . ca. ... ...o,.~..;lI.... . , t'C

246.8 ·241.2 • Alterdtf on lon e . s light ly t o
l'lOderdtel ) el teree hydrothenr..al . y . feldspars
alteri ng to ( 1.1y . If-eJ f i cs c(Jllp l e tety al t e r eo ,
bl ed, hed white . J o i n ts a t SO~ with iron a l ide
dnd cereonete , hard t o eoe e r e t e lv hdrd .

250,0.251. 8 • Possible she.u' / a lter ati on l one .
bleached liqht gr"y . s light ly t o ecoe re tetv
hyd r ot henn.l ll y alte red , hdrd t o 6()de r dt f> l y
har d . Jo fnh very cl ose a t SO" . 1I'05t t i ght
but se-e o;ened by dri lling . ce-ecee t e fi 1hn9
and i l t.tl os t de stain i nq. se-e c hy on j oi nt s
f ,.01"1 altered fel ds pao" s :

251. 8-3 24. 5 ~ Joi nt s c lose to lI10de r a te ly c lose
e ..ceo t where noted .

2S4. 8~ 258 . 8 - Rt'ij s t d i n ing . ir re <.t u la r .
d iscon tinuous .

.-

245.6
to

251.0

Run 55

251. 0
t o

255.2

Run 56

255.2
to

260 . 1

98
(81)

100
( 57)

100
( 7" )

280
(242. 5

290
(251. 1

i!lK!''!.!!2!I COl O• . Tf . T_ . 'Ou&._ ."OO , 'OIi• • -.c T " .
...TI . .. T.CIII. ...TI':. __ ....... . [ .. ~ · ... . Ul'.~.~ ""' . I tC

Quar t z Diod t e Jo i nts l'lOCler ately c lose t o ~ I ose. p ltl ndr .
t o Grd no<li odt ~th t o rough . IrIC)St l y carbonate coa t ed .

280. 7-281.0 - 3 h e/possi bl e i nc l usi on of
gr anodiori t e . fi ne gr di ned grounanas s of
or t hoc lase fe ldspar and Quar t z . ~i um gra i ned
pl ag ioc lase fe ldSPdr pttenoc ryst s. t i qht
cont ac ts. hu d.

281.8-2 91.0 - Core barre l Il1 h l a t ch duri ng
ddl li ng . Core loss 1.0 ree t .

290 .0 - 330.0 - Joi nt s ltoo f'r a t e l y close . pl anar .
r OU(jh. fl'W .. i t h ceeec ea t e r ca t t nq ,

.. (iii •

"'~.: . L*;;I :) I

R,n 00

275 3 !OO
to (100)

780 1._.. - - - -
Run 61
zsc 1 98

to ( 98 )
2BI I

R~n- '6'2 - -
284 I 94

t o (8 5)
287. 8

~un 63

2B7. !!- 70
291. J (25)

100
(7 6)

260
(22 5.2

270
(233 . 8
271. 5

( ;"35. 1 Quahi- tit orhe"
t o Grddo<l iorf t

261.6-2 62.2 - He-oi l ed s hedr . IO_ h1" . neeted
with dd"': gr e-e-n etc-tre, tl Qht.

lloht~-r-~Y:- r. ed 1~-q..a"f ne-d~non:101 liiea;-­

Crystdll i ne with 15- 30 eaf t cs ( biot ite- d.\d
hornbl ende ). 10-1 5 Quart : . up to 10 pi n"
feldsPdr. Graddti ons to gr anodiori t e .
Cont dins i ncl usions of f i ne gra i ned etort t e ,
t r-ace of p~- tte dnd carbondte . Gene rdl 1y very
hard t o hMd, f r es h dnd ccepere- t ,

Run 57

260 . 1 98
to P O)

265. 1

Run sa
2ES. l l UO

t o 1&.'1 '

270 . 1

Run 509

270.1 100
t o ( 77)

275. 3

300
(253.8

294.6-295 . 9 - Core bad l y bf'O~~n c:urt ng
dri l11 ng.

300.8-302. 5 - hea l~ s hedr zone . ~- 10 • ve ry
c lose Shedr s ttea led lolfttt dot r " gr ee r! QUdr t z
di orite . t i ght. holil"d . cc-ee r eet .

306. 5- 308. 5 - Cor e bf'OkE'n j~ ri nq dr i1 . in q .
f res h anq~ lar pieces .

Run )4

291 .) 100
t o ( 75)

296 .

Rur. I S

296 . ' l eo
t o ~ 89 )

300 .[

---- - - -
llun Eo
300. E- 97
11'\1 . 7 ( 9S)

Run 6 '

1

303 . 7
to

3L~. 8

i _ .~



:..... ~,..~ t o:.o_, •• • •_._ .<IOo.'O...."'t . •~._ • • w . o•• • ..- ". -,
, r -., To'" .ur• ••<o. . .....~._ ..,• •c... ·... . ..cI·~ . .:t IOl:.. . ·.... . I" ~r"'" -. ),

310 Quar tz Di ori t e Run 68

(~68 . S)
t o Gr anodi Or"1t

l 08.8 ' 00
to

( '~- I313.Z

-
Quo 6Cl

313. 2 100
to 1961

318 . 2

- - - - -
Run 70

320 318.3 94
1m. 1 to 18' )

??.!:?- _._ -

324.6·)33. 1 Fels i c . possib le apH te d i kes. '"" 11-
light pi nkish gr ay . 1 and 2 Inches wide at 321. 5 100
30" and 20". res pect i ve l y . Un (rac lur~ . ha r~ . t o (941

326. 9

--- - -
Run 72

] ::'6 . 9 97
3JO 330.0- )46 .3 - Jo i nts c l ose t o ver y close.

t o ( 97)
(285 .8 330 .8

phnar . smooth to rough. Carbo nate coated - - ._---
with zones of iron a.i de s t ai ning .

Run 73

330.8 100
t o (96)

335. 8

ICRES A_RICA. llIXllIl'OIlATED - COIISUlTI.' E_EElIS
IUFFALO • I(W YO••

DRILLING REPORT

Cl.1€"" ALASKA POWER AUTHORITv

MO.lfCT Susl t rld Hydr oe l ectric Pro j ec t

ACRES AIlERlCA. IIlCllllPOAATED - COIISUlTI.' E_EElIS
IUffALO , 1£ . YO••

DRILLINO REPORT

CLlEIifT ALASKA POWER AUTHORI TY ,..... P5700 .0 5

.....1eT Sus ttna Hydroe l ec t ric " rojec t MOLE 110 ss-a
s,,. Wata na (South Bank) ' MUT 110 12.. 2'

::-.. ..... ~~~ , 0000• . Y'f ._ .ro.....·_ ..IO'__. • OIACf_. . ..... ' •• • ~ ' W;'• . ,
~. ,- .~,r' -"'."•.,'0'1 ._~.~o- "" •.C• • '' '. L.O"~.Cf • • "'W; . f ' [ '· ' 1 a H ,

Dior I t e / phenocr ysts , f r es h . ha rd .
3~~. 1 ~ntc r t te J oi nt s coe t ec lIIIi th chl ori t e and carb ona te . 97

Porp hyr y 343. 2 (7 61
--- - - --
Run 76

347. 2 346. 3- 351. 9 - Joi nts c l ose t o modera te ly close , 343 .2 100
to (1001

1~! c~!..~"!-t!-£~~ t i n.9.. _a.!I:~....f..fl l i na . ---- 348 .4
Ouartl Otori t e 'lock eescr tot to n, as above .

---_. ----
Run 77

350 348.4 100
(303. , 351.9-437. 5 - Jo i nt s c lo se to very c l ose . to 16e)

p1.,nar . smooth t o rough , ca r bona t e coetec , 351.8
zcee s of iron cs toe s t a i ning . --- - - --

Run 78

351.8 100
t o (1 001

356 .8

-- - - -
Run 79

356.6 100

360 360 . 9- 361 . 1 - Diori te porphyr y incl us i on . t o ( ' 01
( 311. 8 36O.9- - - ---

Run .30
360.9 100
t o (621

364. 2
I "un o. (1§)

366. 3
( m .2 Dlort t e Oar"- gret'fl ts h Qray. f i ne gra i nPd crystall i flE' Run 82

Porp hyry rla t ri k with I'1t'd t ~ t o cceese gra i ned
pla gioc la se nneooo-yst s , 40-50" mafl cs . f resh . 36U ' 00
hdrd . t o (821

369. 5 • Felsi c dike , 1igh t gr ay, 1. 5 j ncnes 370.5
370

{320.' wide. 30". f rac t ured a l ong t r end. U lJht
"RU~ s-con t ac t s .
3\~. 5 l~l>
375.8

100
(90)

P5700 .05

f-- -- -
Rur: 74

MOLf" BH- 8

StlU, ,, 11 M 24

,.....

335.8
t o

gra t ned crysta lft~ I .:34::0~.,-,1+__-j
plagi oclase r

Wa :'"na ( Sout h Bank )

. ~~~ ~1 0rae/D10r 1 t I Dark gr eenish gray , fi ne
(294. . Porph yry rock wit h IIIl!df a.n gr ai ned

s.,.

1 . 339 •3
I 1293.8
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ACRES AMERICA. 1 ~"'lRPDRATED - COIlSULTI.' E_EERS
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DRILLING REPORT

CuEWI' AtA"'''.A POJ[R AUTHOR ITY ,.. .., P5700. 05 Cl, 1[WT AL ASKA P()Ir:£R AUTHORITY ,..... P5700 . 05

lI'8O.Il CT Sus l t na Hydroe le<t ri C Pl"'Oj ect NOIf:et Sus t t na H)'droe lec.t ri c Projec t

so'" Wil t ana (S oul h Bdnk)

MOf,.( M) BH. 8

'MUT" Il Of 24 ,.'" Watd na ( Sout h Bal'lk)

MOt. t:., 81'4· 8

SWU T ., 14 OF 24

Run 85

QI~~"~ COl O_ . •• • ,_ .ro..,..,._...o ... .""".,-.e._ ~'..,5 .
.... 'I1:. &• •0tI . _ 1'I . LOMo- .... . ( & . ,.... 1.0.' Ql)IOIf . a . ",. I ' e

378. 3 - Fels ic eu.e , poss i bly aal t t e , lt ght 375.8 100
Qr ay. unf ractuf'ed. 0. 5 i nches v tee , 40° . t i qht , t o (8 6)

380.1

LI ...••
~ ~....

+----J
Run ~

403.5 91
t o (26)

409.0

.-- ---
Run 91

' 09. 0 93
t o ( ' 9)

413. 1

- -- ---
Ru n 92

413. 1 ' 00
t o (13)

418 . 3

- -- --- -IRun 93
418 . 3 ' 00

t c (19)
422. 5

-- . -
Ru n 94

422. 5 100
to (100)

427.6

--- - - -
Run 95

427. 6 ;00
t c (Sll

432. 2

Run~
- - _.

4) 2 .2- '9
4].~ .8 (38)

Pun--97 - - -
4) 4 .8- 89
43] . 5 (2')

1lUi.!! '~~ 'O~O• • YI"_ .~'OOOI ..IO. ·'OIoC.' _-.c·_ . .....~y' '" .
Al"YI U ,Y10 " • • "',,_ I.OQ 0- .... .. . C"'. .... . I.O. Yco-c. a -r. Y,," , I ' C

433. 7-437.5 - Shear / f rdct ure zone , joint s
ver), cl ose . 20~ - 50" . SO'lt' he.led with
car bonat e .

433. 7-434.8 .....
436. 1·437 . 5 f Sof t and fri abl e rock .
slickens ides . chlo ri t e , c l a)' gouge t o
2.0 i nches . Cor e loss 1. 1 fee t.

418 . 3-~ 1 8 .5 - Hedled shear , QUdr t z di orite
bre cci a i n fl"e gr ai ned Quar t z diori t e
gr oundmass . t ight.

420. 0- 429. 0 - Ir on es ree s t ai ntn'] on "'Ost
j oints .

Ouar t z O j or it~ 405.3-410. 9 - r ract ure/ alter4t ion zcee ,
)'e llowis h 9rd)' . s li ght l)' hydrothe"..."l1)'
el teree , qen~ rd l1)' lIlOd~ra te l )' hdrd but
cccas tone I I II sof t . "'rOOndt e dnd i r on Ollde
s t dt ni ng . -

407.1 - Moder. te l), t o severe ty el t eree ,
poss i ble shear . 2.0 i nches wide . Broken
rOCk f r acr.ent s le ss t han 0 . 5 inch .

'30
(312 .'

".

' 20
(3'3 . 1

410
(3SS. '

Run 84

38(1. 7 ' 9
t o ( S, )

384.3
----- - --
Run 86

384.3 98
to (3' )

389 .3

--- -- -
Run 87

389.3 98
to : 61)

393. 7

Run 88

393. 7 100
te (1 00 )

398 .0

---- -
Run 89

398.0 100
tc (93)

403.5

Run 90

403. 5-413. 1 - Core loss 0. 8 fee t.

385. 1-)87 . 0 • Shedr fa lte r .ttl on l one s light l y
t o lIlOder at ely altered hydro thel"'ll\:ll1y . sof t
and f r ta bl e , I ron ollide s t a i ning and car bonate
f il li ng on j oi nt s . S11ty 'iand qouqe . Cort'
l oss 0 .4 f eet.

385. 1-400.5 - Ir on o. id~ s t a iniflll on lTlOs t
j oints .

Run 83 !
370.5 1 '00
t o ( 91)

375.8. _

..x.. , .",

Di or ite
Porphyr ~

390
( 331.1

380
( m . l

' 00
(34'"



Quar tz Diori te 437.5 - 453.3 - J oi nts very cl ose t o c lose --~ ---
spa ced , heal ed with ca r bona t e . i ron oll; do? Run 98
s ta i ned . 437. 5 98

440 to (6f)

(381. 1 ~42 . 2

--- ---
443.1·446. 2 - Shear/al terat ion zone . rock Run 99
bleached whi te. ~O_ 90c. mode ra t e ly weat hered .

442. 2 .4Joi nt s and f r actures cl ose . rou gh. planar.
0. 8 feet c lay qouqe , to (54)

447.2

ICRES _RICA. III:OIll'CUTtD - CQlISUlTIIK E_EElIS
• .,fFAL.O • lEW YO"

DRILLING RIPORT

.1M M) P5700.0S

MOLt 110 BH-B

'MnT M) 15 (W ~ I'.

ACRES ._RICA. I_m - COISULTII$ E_EElIS
IUff&lO .I(W YO••

D.ILLINO RIPORT

cu ... All.$KA POWER AUTHORITY 'co .. P5700.0S

......CT Sust tn e Hydr oe l ec t r i c Proj ec t ....... BH-8.... Wa tana (Sout h B.tnkl SMUT II) 16.. 24

Dl .. • .. ~CO~OIl . TI . ...... I . "t. U.U_. "O' .. TU• •• IIAtT_.•AU~.. . ~ • ~I..T.. . ,
.cl(.' n~ ~-. r, ....'1• • T'O.. ._Tl. Ult. 011...' .. , CAy ' .... . I.OIT~, or. "",,",, . 1 ' ( '''I L "'3 ~ '

Quart z Diori t e un_1~5
100470 468 .4

(407.01 4i Y.4..
( 100)

---
~"" 106

471, 4 100
to ( 100)

476 .6

477.8- 478 .0 - Alterati on zone. rock bleached
loI hi te . moder a t e ly hydrot hermal ly alte re d. ~u n 107
soft and f riab le along j oi nts a t 50?

476. 6 100
to (75)

480 481.8
(415. 7

~~~ f---

~H- tlllih
Run 109
483 .0 92

to (82)
_~.jL --
Run 110

486 ,8 100
490 to ( 100)

(424. 4 491. 6

Run 111

494. 2-496 .8 ~ Alterat io n zone . r ock ble ached 491.6 90
white . h)"dr ot herma ll y altered . soft and to (48 1
friable , Core loss 0, 5 feet . Feldspars 496.6
""ea thering t o clay. s light ly to moder a t e ly
a ltered .

Run 112

499,4-502,7 - Fel s i c dike . li ght gr ay . fi ne to 496. 6 100

SOO
medium gr a ined. le ss t han 1 0~ eert cs , hard . to ( 96)

{433. 0
501.7

100
(100)

100
(1001

100
(1001

457. 4
to

462 . 2

.,
I "~ "

un 100

447.2 88
to (BB)

452 .2

Run 10

Run 102

462 . 2
to

466 .6

Run T~ - --
466 .6 100
~~'!' 1-(~1

- 1---

,- -- --cl ose to
some ca rbonat e F.un 101

452 . 2
to

457.4

1lUS!!!!.'.ll!I COl O_, TI(.._ .O'O _ .oIO' .." .... IUl( 'OOlO lIUi ,
"""'.""0. ,01"(. Uln 0- ,c. w,JoG. 1.01' COO"I . a ' .~. l' e

453.3 -610 .0 - J oi nt s moderately
close . planar . smooth to rough.
coat ed.

448.4-453.4 - Core loss 0.6 feet.

Ct.1£IIT ALASKA POo'[R AUTHORIT Y

"'O-'ltT Sus i t n" Hydroe lect ri c Project

'11'1: Watana (Sout h Sank)

460
(398. 4

450
(389 .7



- - - - - - - - - - - - - - - - - -

CLI ENT AlA~KA PlllER AUTHOR ITY

PAO.l ECT Sus ltna Hyaroel ec t ric Proj ec t MOLE 110 BH- 9

SMU T NO 18 0" 24

ACRES AIIER ICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO . NEI YORI

DflIlLLING flIEPOIIT

P5700,0 5

Run 12
562. 8 96
567.8 (0)

- -- --- -
Run 120

537. 9 98
to (86 )

542 .9

- _ .- ----
RUI. 121

542.9 100
to (100)

548 . 1

--- - - --
,,, 122

543.1 100
t o (100 )

552.8

~"T
TOO -

52. - (0)_. "._'.- _.. ---
Run 12

554. 2 100
10 (0)

558. 0--- -_._-
Run 12

558. 0 98
10 (0)

!I62.8

~un 119

53~ . 6 96
to (64)

537.9

.101 NO

553.0-56 9 . 9 - FrclctU I'"e\l/ cl l terat io n zone .
bl ee ched white-gl'"ay, s li ghtly t o «cee-etetv
hydrotherma ll y a ltered . j oi nt s very c lose t o
close at 30- 60", hea led wi t h car bona t e . iron
oxi de s t a i ned . Mod eratel y hard to sof t,
fri able i n oteces . Feld s par s dlterlng t o
c lay. Core los s 0.2 fee t.

~,~ COl O_. U . I ".l . ~~"" _. JC)o ". , .......&(;. ...,..... . .... , l " ' G.
...U • • nc ......I • ..ono. u,... . , •• ,.... . l,.OU'e-t:.aMI "t,,,,, . l Tt

53; . 0-5 36. 3 - Occas ion a l f riab le zcees wlth
clay uo t o 0 . 1 fe e t. Cere loss 0 . 5 feet.

Wa ta na (Sout h Bank)

Quartz Dio ri te

so..

550
(476. 3)

560
( ' 85.0)

540
(' 67.7)

ACRES AIIERICAN INCORPORATED - CONSULTING ENGINEERS
IIUFFAlO • NE. 'tORI

D R ILLING IlIEPORT

CLIENT AL ASKA POWER AUTHORITY 01 08 NO P5700.0 5

PROJ ECT Sus it nd Hydroe lec t ric Pr oj ec t MOL E NO BH-8.... Wa l doa (S out h Bank) SMUT NO 17 0 f 2'

/>t ~ . .. ~,~ ~OlO • • ' (" ~.I . ' ~ I.>A'_ . ..o·"·.oov,••<w;,,,,,~.....~ " ..G, . 1 .... • .. -.,
I!IX. To_I ~ .~

' .... 1 • • ' ' '.''C'' . • • a • ..on O. i .... . tlo.".G. 1.01' «l"C . a:"I"""". P C In , ...~ ~ ,

Ouar t1 ut o- f t e ---- - - -
un 113

501.7 96
to (BI)

507.0

--- -
508.4-520. 7 - Alter ati on l one . bl eac hed wh ite - un 114
gr ay . sli ghtl y to moder a t e ly hydro t hert"ally 507. 0 88altered . numerous hea l ed joint s . Feldspars to (28 ;

510 alted ng t o c ley , mode r a t e ly har d but fri a ble 512. 0
(441.7) i n plan's. j c t nt s close at 30- 70~ .

--- - - -
un 115

512. 0 9'
t o (0)

~17 . 4

- -- -- _.
Run 116

517,4 100
520 to (34 )

( ' 50. 3) 522. 4

- - --
Run 117

522 .4 100
to (98 )

527. 5

--- - .-
Poun 118

527.5 96
530 t o (92)

('59 . 0) 531. 5-54 0. 9 - Al terat io n l one , blee cheo white- 532. ,
9r ay . slight ly t o modera t ely hydro t he r n,.. ll y
alte r ed . mode ra t e ly har d t o soft . Fe lds~r s - --a lteri no t o c ta v. - - -



ACRES AIlERICAN INCOIlt'ORAlED - CCIISULTlN' E_EEAS
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DRILLING REPORT
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IuFF'LO • IE. YOI.

DRILLIIlG REPOR T

ClIfIIT AlASKA P~Uf AUl H(lRl n P5700. 05 ClI E"" AL AS KA PO. £R AUTHORITY "lit .. P5700.05

~ICT Sus l t na Hydroe lectri c Proj ec t

'1ft Wata n<l (Scu t h Bank )

MO\.IE m 81i- 8

,MI lT M) 19 Of" 24

PM),tICT Sus itna Hydr ot' l t'c t rf c Proj ec t

SITt Wah na (Sout " Bank)

MOLl M) BH-8

'MEfT tel 20 Of 24

~~- ~ cO~O• • " • •_ •..,......"OOo. "OO • • ,..... . A(.....~. '&I,j~. , ••. ~ I "'" -,
-eK. T"'" ~ ~,e • ~TI• .,'O.. ....I1:• ..ott 0- .... ... c•.,'... . ..o.'~. "ot(.T'~ . I ' C In l ~~ 3 ,

Ouaru Oiorl t e 5~2 :~1l ss
t o (0)

567.8- - - -
569. 0- 578. 8 - Healed snea-s , clo se ly s paced. un 127les s t han 0. 1 fe et wide. bee l ed wit h da ,."

170 green . a ph,nit i c cu.u "t z dior i t e . tight. Core 567. 8 ...
493. 6 ) l os s 0 . 6 fee t. t c ( 39 )

573. 2

roc
( S4)

100
( 16)

"'. ~~ ,

~.......
~~

" '1

un 133

597. 6 100
tc (74 )

602. 6

Run 13

622. 6
te

szr.s

Run 1]

619.Z
to

622. 6

----.-
Run 134

602.6 - 91
601 .6 ( 77)

~un 140

Run 13

605.6 100
t o ( 92)

610 .6

-
Qun 13

610. 6- 100
614. 0 (47)- - ----

Run 13

614. 0 96
to (SO)

619. 2

I!lK!!t!!2!! CO~t1• . , ... . y .... . 'OUAr_•..oo....~••-.cr_ ~,...o.
.......""0•.•""" ..eM 011 "" •.C".'''...0,' C1OOf . ex ,_ . r. c

626.2 -627. 7 · Core broken by dri ll i ng. roc k
f ra9ment s 1-2 t nctes , pOss i bl e fr acture zone .

593. 3 - Shear . 30~. 2 i nches wide . e-eccte and

610.8-635. 2 - J oi nts c Icse t o ve ry c lose .
I!Ietny nee lee iJIIith carbona te .

gouge . moder att'ly soft. sul phi de IlI t ncra1i za t t or1
and i ro n o..ide Shi ni ng.

-x- ,. ...

Quartz ptor t t e

610
128 . 3 )

620
136. 9)

600
119. 6 )

un 128

S73. 2 92
t o (87)

577.0_.- ----
un 129

577 . 0 100
t o ( 98 )

582 .1

- - - --
un 130

582. 1 100
t o noo)

587.2

-- - - -
Run 131

587. 2 100
t o ( 71 )

192 . 3

Run 132

592. 3 98
t o (81)

597 . 6

581.6-582. 5 - Al t er at i on l one , bledched wh ite.
sl ight ly a lte red hydrothel'1llcl ll y . ha rd .

577.6·586. 6 - Jo i nt s cl ose t o Inoderdt e l y c lose .
ca r bcee te coati ng and i r on s t a i ni ng _

589. 0-59 2. 5 - Shear / a l t er at ion l one. bleached
wh i t e-g r ay . s li ght ly altered hydl·othe nnetll y .
hea led and re s heared . N.....erccs , very ct ose
shears hea led ...i t h eess t et e Quar't z/ andesitt' .
ra ndOlllly oriented f r (Jl1 0- 9(,"'. hard .

589.0-589.3 j
592.1-592. 5 Zones of resheer fnc ,
breccia . and gouge. modera t e ly soft ,nd
f r h ble .

573. 0 • t e..t ure of Quar t z d tcr- tte cne nce s . '-- - ,-- - -1
Oua r U and whi t e feldspar are fi ee qra inec:! etnd r
int ergrown . gr H1l fe ldspar (20- 30'") is med i...,.
gr'a ined .

580
(102.3 )

190
(511. 0)



- - - - - - - - - - - - - - - - - -

«~.~ t Ck.OIl . .. . '_.~._ •...,... " .... 'uc,_ ......."....
...n."._.. ..l"I. U'UOII ..... , . . .... .,au ClIOIC , ClOIIl"'_ . 1 "

635.2-700. 0 - Joi nt s llIOder . t e ly c lo se. pl cln, r .
S/"lOOt h . most carbonate coated .

660
( S11.6)

ACRES "RIca. III:lllIl'OllATED - ~LTI.' E_EIlS
IUFFALO • I(W YOII

DalLLIMG a l poa,
CLt€ lIIT ALASKA p()'"t R AuTt40RITY '00 .. P5700.0 5

-.l Cf Sus itn. Hydr oel ec t ric Proj ec t MOL( M) 8H-B

.m W. t . n. (Sout h Buk ) SMUT ., 22 Of 24

[f ~." II"I.K~ , OUl_ . . . .._ . -...._.""' ... ,... . . . 6( . ........ . ..~" ... . ....... -,_.,-
~ .~, e ...' I ...~OOI . . . ..... o.DU 0'0 ... .. . , . . .... . <.0" ee-I . CI~"" IOO . IT , '" ' ~;; :>,

Ou. r tz Diorl t @ Run 147

660. 7 100
t o (100 )

66S. 8

-_. -
Run 141:

66S.8 100
to (96)

671. 1
610

ISBO.2 )
671.1-676.4 - Core los s 0 . 3 feet . --- - --

Run 14

671.1 9'
to 18S)

676.4

--_. - -
Run 15

676 .4 100
to (100)

680 681. 6
ISB8 .9)

682. 3- 690.8 · Red s tain in~. i r reg u101 r oInd
discont inuous . Int e l"Q r. nu ar .

Run 15

681.6 100
t o (98)

686. 9

Run 15

686 .9 " Xl
690 to (92)

(S91 . 6) 692. 2

692.2-695 . '] - Core barnl p'ris lat c Plt'd during
drilling . Core loss 0.2 fee t .

Run 15

un 142

63S.6 91
10 (S1 )

640. 9

- - - ---
~u n 143

100640. 9
to 19S)

645. 1-- --
un 144

645. 1 100
t o ( <).I )

t SO.4

MOLl " BH- 8

' MlfT " 21 Of' 24

.1M ., P5700. 0S

ACRE> " Rica. III:lllIl'OllATED -~lTl.' EIlCiIl(EIlS
'U"ALD •1£. YO' .

DRILLI.G REPORT

un 145

650.4 100
t o (100 )

655.4

un 146

655. 4 98
t o (91)

S60. 7

646.1-650 .1 - Shear /alteratton zone. rock
blt'a ched ",tli t e· gr ay , s lightl y hydrothermall y
altered . sof t and f r id ble . Brec c ia and cl ay
zone 0. 7 feet wide. j oi nt s c lose at 40- 75&,
certcne te ccet tnq .

un 141

630 .4 100
t o (69 )

63S. 6

NO.IICT Sus itna Hydro e l ec t r i c Pro j ec t

Cll(lfT AlASKA r OWER AUTHOR lTv

.m

650
(S62.9 )

640
(S54 .J )

630 Qu. r t z Dio rite 62: ?-629. 8 - Core badl y bro ken . r od f r.~nt ~27 ~ ~~ · ! ~l
(545. 6) 1.0- 2. 0 inches . OC.. .......l-'J..J-



ICIl£S ..RICA. IlICllM'OlIATED - ~T111G E_EIIS
I UFNLO • lEW 'YOII

D'II LLI.a REPORT

"- ..... ALAS KA P{)l.'ER AUTHOR lTV ' 00 .. P5700. 05

......CT Susi t n, Hydr oe lectri c Proj ect MOLl C BH·6.... Wat..n. ( Sou tn Bank ) 11"'" ICI Z3 " Z'

~ ..... IKK!!'~ tOc.l)lI. f'I" _ ._ '_ ..oo.',,,.'iIAC'_ 'WL"" . • t ..• .. . ,_.-
~ -,~ .....f'I...nooo..._ LOU 0- ...... u.. .... loA" e:e-e. a:... ",.,... . r" ,n , .~:;lj

Quar tz Diorite ~2 : 2~ 86
695.0 (7 1)

un 1;4

695. 0 100
to ( 74)

700.0

700 700.~ 1 52 . 4 - Joi nts close ly spaced. phnar . --- - -
606. Z) SlI'OOth t o rough, car bonat e coa ted

un 155

700 . e 100
tc (8 6)

705. 1

-_. f-
un 156

705. 1 98
t o (83)

710. 4

710
61' .9) - _.f---

un i s ]

710 . 4 100
Run 158 r eerfl I ee . t o (l00)

715. 0

--'--

"~ 158

715. 0 83
tc ( 60 )

721.3

7Z0
6Z3. 5) 721. 6-724.3 - J oint s cl ose . carbonat e coat ing.

Core loss 0. 2 f eet . -- - -
Run 159

721. 3 96
t c 177)

726. 6

ICIl£S ..RICA. IIIXllll'OlIATED - ~T111G E_EIIS
IU'FALO • II. TOttI

D"'L LI_Q REPORT

CUDIT ALASKA PCMER AUT HOR ITY '00 .. P5700.05

......CT Susttna Hydroelectric Project MOLt: 110 BH-B.... Wat ana (Sout h Bank) Min M) 24 Of' 24

~~ ~ ( OU/_ , f'I.Y_ . _ noro , #O _ .... FOtAC1'_ . F-.Y' • • Lt ..... . ,_.-
~-,~ , Ac.1"IU no-. ...1"IlI LOMOlt ...... " .. ' • • Ul . Y _ . « • ..,.... . lY e 'm ' ~~I

Ou a,.t z Dia ,., re Run 15 96
(77 )

lI:un 16

7Z6.6 100

730 t o 187)

63Z. Z) 731.2
731.9-747 .1 - P4l.1fler"OuS ,.ehea1ed J o i nts . - - - -

Run 161

731. 2 100
tc (96)

736. 2

Pun 162

736 . 2 100
t c (88)

740 741. ~

640. 9)

Run 1 6~

741.2 9Z
t o (9Z)

746 .2

Run 164

746.2 100
t o ( 73)

750 751 .3
649. 5)

fr"n ,., <100)
752.4 ------ - - ...._-_._...~ . _--

651.6) END Of BORING
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SUM~~ARY LOG SUMMARY LOG

Client ,l,lfoSr.,a POW[I< ,ll,UTHOP!T Y

PrOte Cl Sus i t na Hydroe l ec tr i c Pr ojec t

Site Ydt <lnd (~ ou t tJ 6anl,)

Job No . P570(l.05

Hole No. _ f;t<-B

Sh eet No. ---1 _ o t _ .3_

Client _ ,ll, lASKA POWER AUTHORI TY

Proje ct $us i. tn d--!lydroe1ectrtc Proj ec t

Site ila tana (Sou th._Bd n ~)_

Job No. __PSZQQ .OS

H ol e No._Jl_H..:..~ _

She et No. _ , _ 0 1 _ L

Alte rat i on l one .

Shea r ! alt erat ion
l one.

Fr-ac t ure l one .

Stre ar .

I St e a- l one .

J Di ke . fe ls i c .

IFrac t ur e! of l t ere t i on
l one.

1 Shea r zone.

Di ke . fe lsi c .

010ri re
Porp hyr y

~".Il. O..10."" I'l*.n

Qua r tz
f-HH~-lDiorite

600

"0

640 "-
1417

660i
680

700 137

560

480

1504

380

360

540

500 1547

42'

460

440

520

1 5~0

.JOO 163.1

~" .. lo h

" " I'"'

if r etc t ul"(' zone .

Shea r .

Ir r dc t ure zone .

~ ne er .

Shear , heeled .

Shea r , he" 1ed .

~Shear l one .

- ShE-dr , hea led .

Diori t eI

",,"U. C'
..0' '''1 ... ..n

HH~-l--l Di or ite/
QU'1'"tz

H H-f"T-l Oior i re

H-+r!-"'Ynuar t z--
Dio ri t e! " Dik e , qrenod ic r i te .
Gra nodi or ite

."
~

"1 _ " U._LlTo WOO l "( coyr_.
, -, . .. / _ 'lro

20

40

Of . fN h I>
.. . . " ' 1

60

80

80

100

140

160

180

' 00

120

220

240

' 60

300

J20

340



•
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Site loj dt d"d {Sout h Ddnk} - - Sh e et No. _L 0 1 _L

W" _ I . h "" ............ tooI ( .1Cowt _ . ... .. ~• • I. C

,·, ."' 1- ... ... ,0. .. . , .. .
_.

"·1 . ( .... .," ' , " ', . ~..
<' . , r ~ ~~ .

t-PU :
vee r t z- Dio r ite

n o
.

7':0 nrl J30
7.0 , [ 'iO Of S(lJl ! ·.G

752 . 4 .

..

.-
..

. .-
..

-
.

. -
.-

. - .-
.. ..

.-
-

.-. .. - - -- . .-.
--._-_. -- ---

- I ...
I I

[il
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DRILLING .. EltOIiT

11Ic~~ co,c_.' f "~.l . ' oua,.,.....oo.."",",' . &CT...,,,,,,,. •4U ~ ,

....' , .UtO.. . ..TJ:.\'.on 0 . "' t.. . , aw,... I.O" ~. U IOl.. . ' If'

Cl.IENT , ALASKA POW[ P' AU1'HORIP ~O. 1lIO. , P57011 . 05

P'IItO.I£CT , Sus t t ne Hydroe lectri c. Proj ect HO.. £ NO. , L.-H- 12

SITIE , Wat ana (~out h Bank) SM[[T MO. I o. 26

"""...",. I nt e r -st e t e Explora t i on Inc . OAtLLlJrrtG DATES ·. J u l y 18 '0 August 5, 1981
lOGGED BY. K.J . Whi t e . R.R . aensc te l Dil TIE; Sept embe r 1981

CLIENT " LASKA POW ER AUTHORITY

NO.lEct Sus itna Hydr oe l ec t r"ic Pr oj ec t

'Itt Wdt ana (Sout h Bank)

.101 NO P5700 .05

MDU NO BH- 1,

5MEET Ie) 2 Of 26

,I""'"
~­""

SOC
ooc.

( <I s i ng Adv.lnce r
Diamond Core · t rtpte Tube

CASING DI UU Nw ( 3 . 0" ) 1.0 .
CORE OI ETtR : NQ ( 1. 75") 0. 0 . Ove rburden

Run 3

29.8 100
t o (57)

34 . 7

-Run4 1--
34. 7· 100

.36.. 6- -leZL
.' ,,!..5. O_CoL
Run 6
37. 4· 88
39.8 (8l)
--- 1-- ­
Run 7

39.8 98
t o ( 93)

44 .8

Run 2
27. 0 roo
t?, ( 55)

.n.~

Li9 ht bl ui sh-gra y t o gr eeni sh-gr ay, ge ner a l ly
aphan i tic to f t ne grai ned, cont ains numerous
dngula r f r~9"'ent s of argi ll i te r angi ng f rom
0 . 13 t o 1.0 in ch (dve rage 0. 25 t o 0. 38 i nches )
2- 5 . of r ock. Genera ll y har d .

Joi nt spaci ng vari es f r orr. very c lose t o c lose1
spaced in altered zcoes , t o wide l y spaced In
har d zoees . Hedvil y s t ai ned wi t h ir II cs tees ,
s l i Jht l y to moder a t e l y weat her ed ane open.
Penet ra t tve wedth er lng up t o 0 . 25 i nches .

27. 0- 31. 8 · Mode r ate ly weathered along j o int s .
cener ret t ve t o 0. 5 inches . s l ignt l y f r i able .

37.8 - Heavy i ron oxide s t ai ni ng.

Andes I t e

40
(23 .5 )

27 .0
(1 5 . 9 )

30
( 17. 6)

t I(O~O~ 0

.1,L_CQL

Ol I.( P ' . 'OOOI toI.o- , fl U~Il( , 'o!'_. __.-..c'_. '&ul.""', _
~_._'I' ll*l Oll,"...t;.MIIl_ .I.DST OlIIlI . _ _ • n.:: " " T..

Ove rburden of ccootes , boulder s of qreno­
d io r ite .

113 . 225, 624
[7 44, 515
220-
36-

LATITUO£
DlPaRTUR[

AZ'MUTH
~.

Over bur den

£LEVAT IO"S · OU UlIl Moll ,;" S. P . C. . l one 4
GROVND su"'"acf. 1975. 7
ROC_ SORFACIE 1959 . 8
BOTTOM OF -cce 1505.9
MllEA TA8...e

I) De PthS measured along hol e. True dentns i n { ) .
2) All ,,"gles «ees urec to th e cor e ":.is .

NOlfS '

o

10
( 5 . 9 )

20
( 11.8 ) -:

OAT!: : f eb r uary 1. 1982

50
( 29 .4 )

49 .8- 51. 7 - Fra c t ur e lone. ve ry c lo sel y s r-aced
f ract ur es , i nt enec ting j oi nts a t 50 and
O·20~. Slight l y t o modera t e l.v weat hered with
penet r a t i ve I ron oxi de s ta ining t o 0. 75 Inches

51. 7-52 . 1 Ye llow·brown sandy/t ldy l ayer ,
0.2 5 f ee t t hi ck , sme 'll fr a9Jllent s of hi ghly
weat hered andes ite . Shar p cont acts a t 500

•

Run 8

44 .8 100
to ( 94}

49.8

Run 9 ---
49 .8- 100

.Sl.L -JOL
Run 10 97 (46

I



lICll£S '_IIlCA. I_TED - CC*M.T111G [_EllS
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ACRES '_RICA. I_TED - CC*M.n.G [_£EllS
I U"'LO • Ir. tol.

DRILLING REPORT

cuE_ ALAS kA POwER AUTHOKITy ' 00 .. P5700.05

-..m SuSitN H)'droe lKtric Pro j ec t MO'_ E ., BH-12

so.. Wa t tlntl (Sout h B. nk ) SMUT ., 4 .. 26

u ..·.. caH!'!~!!~ COl OII. Tl n _ . """"'(lfI . "o. "T ,... '-.c'_ .''' ~' '''•. u ... .. , ..0001:. , ..', ~~.r- ...~.a'.o" . ea... 1.OH 000.... ,• . ca. ,... L.O aT~• .::I1Ol"T>.. . ' " ,n , _ J ,l ,

Andes ite 0.25 i nches. Run 20
86.6-87.6 - Open f r ac tu res . 0- 10" . up to 84.6 1000. 5 t -cnes wide. fill ed ",it tl tli gtll J

to (0)
"'etlt he r ed rock f r ' glIlefl t s . 1ocol11 y heal ed 89.6",i ttl ce tc t t e ,

90
Run 21(52. 0)
89. 6 91

Q~o ~ (591

93.3- 108.5 - Jot nt s gene ra ll y close to Run 22 o (0)
!!IOderat e l)' close ly SPtlced. t ight t o par tltlll)'...... C'r~ !" to moderate I)' we<lthe" l"d ",ith Run 23
eeeer et e i r on o..te e sUi ni ng . "Uno,. ch y

93.5 100cOtl t i ng .
t c (82 )

97. 2- 98.1 - Fra cture zone . ve,.y closely sp. ced 98.S
Jctnts , slight ly weat her ed, Iron es tee s t at ned.
open. Moderate ly hard .

99 . 5- 99.8 - Felsic dH~. rr>edhlll gr ay . very fine Run 24
100 gr. i ned . y~ ry h<lrd.

(58.8 ) 98.S 100
t e (SO)

103. 5

Run 25

103.5 100
to (36)

108.5

'
08 . 7 108.5- 108. 7 - Gr.da t1 0nal cont act. --(63.9)

Run 26
110 Diori te L19ht to lIIed l~ gray . l!Il!'d i llll gr a i ned

(64.1) crysUll ine rock. Hard t o Ye l'")' hard. f,.e sh to 108.5 96
sli ghtly veettered a lo ng joints wit n minor t c (84)

iron 0..tde st a i ni ng . 114 . 0

RJn 27
114.0 100

t c (60)
119.0

91
(63)

75.1
t e

79.6

Run 19

79. 6 94
to (3 4)

64. 6

Run 13

62 . 0 100
to ( 46 )

67 .2

' I .... . .. .,
~~

,or l ~"

,,, '0
51. 9 91
to (46)

57.3

RlIn I .
67. 2- 100
69. 5

iiUi\fl - - ­
57. 3- 100

. ?~~ J ill-
Rlotn 12

59,4 100
to ( 42)

. 6Z. 0 . _ _

Run 15

tR!~t ,~~
71 .4- 100

RtHr ".l5l­
13.1 - illlO.
i 5.1 7SJ

ole. IG PS700 .05

MOLl" BH.1 2

....n 1m 3 Of' 26

76. 5- 77.2 - Shetlr , 1 5 ~ -20~ , t hin c ltly~y br eech Run 18
COtlttng.

IKI'!' .!!R!! t OLO_. 1t . . ..-.r: ."'......_ ...o ... , "". ~ • .IICTIoOOo ~" • • •
.....' " OfO. ...'lVlYlMOJI_. c . ....... ~t. (OIOlI.e:t T' ( ' C

70. 0- 13.0 - Sne. r / f r . ct ur e r ene, join ts very
d ose to closely spacea .lit 40"_60e

• open.
lROder.tely Meathered . f ri abl e l ocally , i ron
oxide st ai ned . scee sandy clay .

54. 1-54 .4 - Shear , 20". 0. 25 l nc~s wide . Cl ay
1a~r i nt ru ded by Quar tz . fri a bl e.

55.4 - S~ar. 35 ° . 0.25 i nc hes wide . Clay
layer cOfItain tng beecc t a, so f t . f ria bl e .

56. 1 - She. r . 200. 0. 25 i nctln of u ndy clay
erece fa.

83 .6-93 .3 - Shetlr / a l t e r atton zone. s1l 9ht1y
bl eached hydrot~l1.y . NloIIIerous f r act l·r es
at l OO _40c • Heavy i ron OJI ide sta tntnCj,
lIIOder.tely twrd to friable local1)' .

85 .1-86 .6 - S~ars sandy ctav QOuoe to

tUD ' ALASk,A POWE R AuTtOHTV

..."".cr Sust t " . "ydroel K tdc Proj « t

" 'f'I Wat an. (Sout h Bank)

60
(35. 3)

10
(41.Z)

80
(41.0)
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MO.II:CT Sus i t n. Hydroe l ec t r ic sroject.

".. MOI,.€ 110 BH-1 2

' MUT Ie) 6 Of' 26

~l!!!...ll .QQm
Run 34

149. 7 too
t o 166 )

154.9

...
".

' 20
(70 . 6 )

130
(76 .4)

Dio ri t e

~tcoo•• •.!~ ~o..O . , T, ,__ .-...'_ ..o-••.t.; . • -ae._ .
...tI: . .... _ • • • "I:.UlOH ... _ . t.W'• • I.ll ST _ , a ' _ . 1 ' (

118 . :' ~24. 7 - Felsic eue, med i ll' . bl ue - l:Ira y.
~ery f ine g l'"ili ned . Porp hyritic 10cd 11y.
Phenocrysts t o 0 .13 i nches d tillt'E'ter , 1'101"( .

126. 1 - Shto" r . 50~ . s O t)' c l .tl gouqt' less thdn
1. 0 inc n.

121.0 - Shea r . 15' . 0 . 1 inch gOuQ E' .

133.8 -1 34 . 5 - Fra c ture l one. f "dc tU ,.~ very
c l os e ly spe cec , SO' , .Itl'l ce-ecna t e cc att eq.

• 1..• • " .~ OA,n , -.,
R" 27 HX

(601
---- ---
Run 28

119. 0
t o

124, 0

-- .-
Run 29

12·1.0 100
t o I·B }

129.1

- --
Run 30

129. 1 98
t o ( 42)

134. 5

" .
, ~

I SO
(88 . 2)

160
(94. 1)

Diori t e

<!l~'. !.!.R'l' ' o~o" , . ( ••_ .~·_._.·' ''''. ·MC'_ ~. ,...
....ot:. ". 'OII...II: ./oOISOI' ..... . c... .... ,pa.~.lJ[_.,. f ' (

152 . 5 - Dike . 20~ - 30~ . dar k gr ay . ~ e ry f i ne
gra i ned . O.S in ches wide. har d .

Run 35

154. 9
to

IS9 . 7
159. ;'-162 . 4 . Andesite dike . lllE'di ulII qreee-
gr . y. ve r y fi nt!' 9ra i ned . Nume rous very thi n '~

QuarU st ri nge rs at 45 ' · 60" . Very s ha rp Run 36
co nt act s .

162. 4 . Ca r bona t e fill in g at contact . res.. Run 37
t!'ldn 0 .06 ; nches thick . hdrd dnd britt le .

1£.1. 2
to

1£.6. 0

" '..~ ~ .

100
( 67)

94
169)

140
(82.3)

Run 31

134. 5
t o

139.5

Run 32

139 .5
to

144 . 6

100
( % )

96
188 )

11C
(99. 9)

Run 38

166 .0 97
to (86)

169. 9,_ .-
Run 39

169. 9 100
t o ( 100 )

174. 9

Run 33

144. 6 100
t o (83 )

149.7 leo
( IOS.8 )

179.2·179.3 ')
180 .5-1 80.6 j Fels ic dikes. light t an . ver)'
fi ne 9r al ned . hard .

Run 40

174 . 9 100
t o ( 100)

179.9

Run 41 100(7B)
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•
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SIft: Wa t . na (Sout h Bank )

MOLl. BH-12
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-R"un 60 fCfo- COl
"R;;n61 - --

Run 56

255. 5 100
t o ( 94 1

260 .2

Run 57

260.2 100
t o (66 )

265. 3

Run 63

284 .5 100
t o ( 701

289 . 7

97
(2; I

100
( . 9)

Run 61
276. 2

to
~?~. 8

Run 62

279 .8
t o

284 . 5

-- ---
Run 64

289. 7 100
to ( 98 )

294. 2

-- ---
Run 65
294 . 2- 100
296 . 5 ( 7.)

Run 66 ---~

296. 5 82
t o (77)

299. 8
-- - - - --
Run 67

299. 8 100
t o (79)

304 .5

1- -- --
Ilun 68

304. 5 100
t o (80)

309. 4
308. 6- 309. 01 • Fr-act ure zone. j o i nts ve ry
c tcs ety sp ac ed at 20" . 50- . dnd 80 '.

273. 8 · Shea r. 30 · - 35~ . l e s s t hiln 0 . 13
i nc hes . Sof t . pl as t ic . s andy ct ey.

274.2 -176. 4 - Core bddl y broken by
d r illi ng . mece s s l ig ht ly f ri a ble.

276.2 -2&0. 6 - Jo in ts ~ ery c l os e t o c losel y
soec eo .

Dio r ite

300
( " • •4 1

290
(170. ; )

280
( 1.. . . )

100
(. 51

100
( 731

98
( . 5 )

100
(80)

Run 59

270.2
to

275.3

Run 58

265.3
t o

270 . 2

Run 54

245.3
t o

250.2

Ru n 55

250.2
t o

255. 5

273.7 -276. 1 - Shedr / al t era t ion l one. s light ly
a l t e red hydr oln e ntld11y. r retetu res very
cl ose ly spaced. r rt eet e , carbonat e coat ing.

251. 8 · Jo i nt, 60". C1dy cl nd r ock f r dgmer.t s .

Dio ri t e

2.0
( 152. 91

270
(1 58. 8 1

250
( 147.01
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310 Di l)rt te - (liod t e ;~~. ~: 94
1182 . 3 Ibn 69 ) :3 . 0- 343 .8 - Frac ture 10f;1! . j oi nt s '1e"y ,. ( 35)

l 09.: 97 cl ose ly scecee , ..3.43-,6.. - --
tc (7 3 )

Run 76315 . 6
343 .6 100

tc (85 )
348 . 3_.- f- .-

Run 70 _ .- ---
315. 6 100

350
Run 77

to (83 )
(Z05. 8 ]48 . 3 100320. :

to ( 69)
3Z0 35] .2

(188 .Z --- ._--
Run 71 - - - --
320.': 100

Run 78rc ( 65) 355. 8-36 2. 6 - Alt er<tti on r cee , bledched e ntt e ,
3Z5. 0 s lightly t o sev er e ly a lte red hydrOtl~l"N l1 y . 353.Z 93

324 .7 -325 . 0 - s rectcre l one . joi nts vet')' J o int s ver y c lose to cl ose ly spaced . ",oder al e ) t o ( 39)
c los el y spac ed . holra to very f d a bl e . Shdr p ccnr ect dt t op . 358.9

Run 72 g l"dddt i ona l a t bottom.

szs .o 100 355.9 - 356.9-" Sever ely al terec zones .
t c (58 1 3S8. 0-358 .9..J

330. 0 160 362 . 1-362.6 - Seve r a l j o i nt s a t ~O ' \IIl1t h Run 79
( Zl 1.7 mi nor c lay and rock fra gments . le ss than

358.9 98
_ 330 0. 06 i nches thic k. to (47)
( 194 . 0

_ .. - --
364. 2

qun 7]

3~O . O leo --- t- -t c ( 45)
Run 80335 .1

)32 .7-332.9 - Fr ac ture lone. j oints ve ry 366.9-367.6 - Fr act ure l one. j ot nts very 364 .Z 100
close ly stecee , close ly s pac ed . tc ( 65)- - _._-

369. 3
Run 74

33S. 6- 33E.8 - Core brokt'fl by ddl 1tn9 . 335. 1 100
t c ( 47 ) 370 Run 81)40. 0 ( 217. 6 369 . 3 100

( ~~ . O
t c (94 )

I Kun I 374. 6
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~~ ~O~O. , n ....ltt" . II'tJ....· _ •..oo•• •OOlI .,uc,....Itfo. ' ... . l ' .. li .

.loUT .U'OIo. _Tl.I.DS' 010. "., C"" '' '• ...eII' COIII:. CI""" ~ . f f '
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&LU_ U ,O" • • " .._..octo, I)It " , " .. , ... . /o,D ,.~. CU I( '" 0K0 . ( "

Run 83 ~QQl~

Run 84

380
{ ZZ3. 4

Di or ite Run Bl

,, 82

37~ . 6
to

379. e

100
( 94)

100
( 100)

410
(241. 0)

D i od t ~ Run 90

' 04. 2 100
t o (100)
09 .1

--- - - -
un 91

09.1 100
t o (100 )

414. 2

)83. 1·383.4 - Fracture lone. t rectu-es very 380. ' 100
t o (871cl osel y spaced. 385. 0

- - - ----
Run 85

387.8 -387 .9 - f rac t ure l one . f r actu res ve ry 385.0 100
close l y SPc1Ced. t o (88 )

389 .8
389. 3- 389. 8 - frac t ure 1000e . f r ac t ures ve r y
c losely specee , - -- - - -

Run Sf

389.8 98
t o ( 96)

395. 0

R'Jf. 95

429.4 100
t o ( SS)

434 . 7

Run96- - -
434 .7 100
.\~ , ( 86)

100
( 92)

Run 94

424 .4
to

4Z9.4

-" -- ----
Run 92

14 .2 100
to ( 92)

419. 2

--- --- -
Run 93

419 . 2 100
t o ( 100)

424 .4

4?C
(2' 1 . 0 )

' 30
(252.8)

Runa7~----l
395. 0 100

t o ( 42 )
398. 3

Run 88
398.3 100
t o ( 0)

401.4

Run89 - - -
401. 4 29

to ( 0)
404. 2

I' "" 90 nooll OO

396. 1-404.2 - Frac t ure zone . fra ctu res and
joi nt s very ctcsel y spa ced , partly dri ll ing
incl:lced .

]97.0-39 7. 3 - Qua r tz ve i n .

390
CZ29. 3

'00
(235.2
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on 96
34. 7 100
to (86)
~3~9L _ _

un 97

439. 7 100
t o (7 1)
44 .8

440
(258. 7)

a ' odte

"'-~'.!J!! COl.O• • 1'1 .'_._'_._.· '_.'~_. ''''''' ' .1o ....~••_. __..-__.ca._ .0.11" aIIII . CI...,._ . I T'

439 . 3-439. 7 - f r ac t ure zone. j oi nt s very
c lose ly specee a t 40" .

~......
~­,m

. ,
~,.

470 Diori t e
(216. 4)

Q1.~...!i!l t OC,OlI ....~.~ #Oo• •_.-..c"_. '_.,~ ......1'1I:.a._ ._..,. LOM __ .C_.UlS. _.CI.._ .I"
470.3 - Shear . 85". 0. 5 tncl'tf!s wide. sandI
c l ay fi ll i ng. Chlorite coa t i ng . slickensi des .

473. 9-4 74.0 - Shear . 40~ . l ess t tldn 0 . 1 i nches
of breccia . Offse t b~' 0. 25 i nches. healed .
Modera tel y hard .

u.·.. ~ ,

~-,n , ' ~~l

Run 103

469. 5 100
to ( 63)

474. 6

--- - - -
Ron 104

hJO
( 18)

Run IN

494 . 3 100
t o (521

499 .5

Ron 10£

484. 1
t c

4: 9 .2

1- - ­
Run 10

489. 2 100
t o ( 8 )

494 .3

476 . 7 • J oi nt s , 60 ' - 65 ' . samiy d <lY (;) l1 ng. 474.6 100
slight Chl orite coati ng . t o (81)

477.9448 2 .0 , Shear / alteration eoee, s lightl y 478 .8
to moder ate ly al t ered hydrottle rmdl1 y. Breec h
dnd qovqe mat eri a l . SoFt t o Ir.odera te ly hard . f- - -
f riable . Run 105

480 .B-480.9 - Possi ble healed shear . 1.0 478. 8 96
inch of ddr k gray. very f t ne gr a i ned t o ( 19)
mat e r ia l . 484 . 1

483. 2-483. 7 - Joi nt . 1 5 ~ ·20e , QUd..tz/ C<l"bona te
coa t in9 with sli ckensides .

483. 5 - Jo in t . 60' . sa ndy c lay f i11 1n~.

slic kensi des .

484 .6 • Shear/ a l tera t ion zone. s lig totly 0:.0
lIlOderate ly a l t ered hydro t herm.t l1y . soft t o
lIlooer dte l y han." . ShN r s. 60 -·70e

• c lay/ sand
brec c te •

486.1 -490 .6 - Moderate l y hdrd . j o i nt s very
c lose t o c losel y spaced .

487.9 -488 .6 - Sbeer zone . 55 ~-70 " . llI ith
dPproxi mat e l y 0. 5 inch s paci nq . "",erous very
t hi n she ars wH h c la y gouge .

.190.6-519. 3 • Shear /<ll terat ion zone. Slig ht ly
to mode rate l y a l tered hydrothenlldll y .
Nl,Ihf! rou s ver y t hi n shedr et enes , m ecc te t ee
but hea led with ca lcareous u ndy cla y .
fltlderately hal'd to soft . fri db l ~ . Joi nts
mooe ra t e l y closel y spac ed. cntcrf t e coa t inq.
50 of j oi nt s nee led wi th ca ebcnatv.
I r r egu la r ce tc tes of re d std i nl ng.

490
(288 . 1)

480
(282 . 2)

96
(31)

100
: 43)

100
(24 )

-- -
Run I ()(

454.6
to

459 . 5

Run 101

459.5
t c

464. 5

--~-cc --
Run 102

464 . 5 100
to ( 62 )r69

•
5

457. 1- 463 .2 - She<l r /fr<lct ur e zone. joints very
clo se ly spaced, ca r bonat e fllling. chl orite/
t el c coat i ng, slickensi des.

449. S-4S4 .8 - She" r / a ltera t ion l one , ro ck
bleached. ~ l1ghtl y t o seve re ly el t ere c hydr o- _
thennall y . Run 99

449. 8-451. 8 • Grun-g ray . granular t es tcre 449 5
lIIOde ra t ely hard . Poss i bl e shear p: ane\ t o '
p~ent . 454 .6
451.8-4 54.8 - Sl eactled zone . quar t z r i ch .
very few IIIo1ftc s . ver y h<lrd.

463 . 2-4 65. 2 - Alter <l ti on zone. bleached .
s l1g ht ly a l t ered hydrothennall y. hard .

464 .5-465 .2 • Shea r zone, very th i n she <l r s
at 60°-70·-. cetce r eous clay fi ll i ng .
brecc ia t ed but i ntact .

444. 8-448. 2 • Fracture zone . j oi nt s and
f ra ctures very closel)' spa ced at 20~ . 400

• cJnd - _ •._­
50~ . part l y open t o t igh t. coa ted with ye ll ow· un 98
bl"Owl'l c layey ""l t er i. 1. 1444 •8 100

t o (2 6)
449. 5

450
(2 64 .£)

460
(220 .5)



- - - - - - - - - - - - - - - - - - -
ACRES a.RICAR l~a1tO - CORIUlTlR' E_US

IUFflLO ••[. 'tOIl

DllllLlllG IlIPDIlT

ACRES a.RICAR I_TEll - CORIUlTI.' E_EEIIS
IU'FALO , lEW YO••

OaILLI.G aEPoaT

CLl! '" ALASKA POWER AUTt()QITY '00 ... P5700.05 CLlbrt ALASKA POWER AUTHORITY ' 00 ... P5100.0'1
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510
(2 09.9 )

520
(30 5. 8 1

530
(311.6)

Diori t e

1!lJ>..!'!",~ ~O~O• .•( ( . 0'I)uA. 1QII . A<• • '1IlO. ' 1tAC....'~. 'W~" ".

&l.' , .""O_, _ilTt_ ..0 001 .....'.. .( ... .... L.O"~.a..""II(o. ITe

498.6-499.1 - Fretc t ure / a l t erat ; on lone.
ye llow-green co lo r , ve ry ct osel y SPd C~

jo i nts at 60~ heilled wit h car bcna te •
fe las Pdrs stai ned but tldrd .

500.5 - Alterati on lone, 2 .G i nches wide .
c a r bona t e heal ed j o i nt a t 80 ' . Ha r d .

507. 2- 501 . 6 - Fr ac t ure zone, j oi nts very
c lose ly sueceo at 40' -70 ". sil t /c l ay
coetf nq.

509.1 - J o i nt . 30· . sO t / clay coa li ng .

511.2-51 2.8 - Jo ints . hea l ed . ith
ca r bonate .

512.8-513.5 - Shpar/f rac t u"e l one, very
c lose l y spaced joints . Shear , 60 ' -7 0· ,
0. 5 in ches br ecci a. pa r ti a l ly hea l ed wit h
ca r bona t e.

511 .2- 571. 6 - Jo i nts , c lose l y spaced with
acnes of very ctcsetv spaced . chl orit e coati ng
ca rbonate hea l ed. t ight. up t o 2 fee t l ong.

520.5-528 .6 - Joi nts , 40", c l cs e l v spaced .
heal ed with rus ty cr ence ca r bona te . Sli ght l y
a l t ered hydro t herma ll y t o 1. 0 i nch ef t ne r side
10-20' of f e 1d<;pa rs alteri ng t o c lay. Hard.
t i ght .

530.9-538 . 8 - Fr acture/s hea r lone. ve,-y c tcse l
s paced j o i nt ~ at 20 ' and 70". ~ost j o i nt s
hea led and t i ght.

531.1 - Shear , 20 ' . 0 . 1 tncnes oreccte/
gouge .

531. 6 - Shear , 1O ~ . 0. 5 in ches erecct e,
fai nt s lickensi des.

Run 109
499. 5 100

to ( 100)
.5Q3,L _

Run 110

503 . 7 100
to (91)

509 .0

- - t­
Run 111

509.0 100
to ( 67)

514. 1

t- -- - -
Run 112

514 .1 100
to ( 100)

519.1

- - - - --
Run 11J

519. 1 100
t o (100 )

523 .2

- - - - - -
Run 114

523 . 2 94
t o ( 72)

528 . 5

-- 1---
Run 11

5U .5 100
to (48 )

533. 4

~f ·· ~.,.

540
1317.5 )

,,0
( 323. 4 )

5' 0
(329. 31

nt or f t e

", \~,,- ,_~ "O~O • . Yf " ~.( . ~""'YOOOo •.o'..Y' ........c1_toG ~.. '"" .
A~".A"O• •e AT(_ &.OMeo- ..,• •U.w ' ... . IoC.. COlIC. CI- Y,_ . f . e

532.8 - Al ter a tion l one , s lig htly a ltered
hydro t herma ll y . 1.0 i nCh wide .

533.8 - Shear . 60 ~ . 0.5 i nches of bre~cia!

l;ouge .

536. 7 - Shear , (l ° _ 10~ . up t o 0.3 i nche s
br ecc ia/ gouge .

538. 1 - Shea r . 2 5~, l ess than 0. 1 t nc b of
gouge .

542. 3-5-15.9 - ret - t e dik e, l i 9ht 9ray, f i ne
gr a i ned , 10 met t cs , 5- 15 quar tz . 5 green
fe ldsp a r phenoc,-ys ts . Very c lose l y spa ced
jo tn t s , t tqht . Upper con ta c t 50" . f r ac t ured.
shea red , srrc kens t ees . Lower cont ac t 30~,

pr oiJabl y s hea red . t r ace c lay/s i It .

"'5.9-549. 2 - Fract ur (: l one, very c lose l y
~pa ced j c t nt s • tight.

"'8 .4 - Jo i nt . 60', c la y coat ing.

"'9.2 - Jo i nt. 80~ , c la y coe:t; ng .

553.3 - Al t e r at io n lone , s li ght ly a ltered
hydroth ermall y, 10 of fe lds pa r s a lte r i ng t o
c la y, hard .

553. 7-556 . 7 - Fels ic. dH(: (? ) , l i ght gr ay.
fi ne gr a i ned t o apha ni tic wHh f i ne t o medi Lfl;
9 ra i ned phenoc ryst s . 5- 15, motf i cs . 5· 15
fe ldspa r . Tig ht j oi nt s ve ,-y c lose l y sceced.
Upper conta ct . 40 ', gr ada t i ona l 2. 0 i nches.
ti ght . Lower . SO', s hea red wi th 0. 5 i nches of
brecci a ra r t ia ll y healed with ca r bona t e.

557.0 · Jo i nt . 30' , si lt/c la y coati ng. 0 . 25
i nches of el tera t t ce , . 0" of f e l dspa rs alterin
t o c lay.

565 . 7 - Jo int. 60', ye ll o,", ordnge carbonate!
si lt coa t i ng .

. r OOGY" .,
M_
"ll -.1: 1

F U
. ' " . -

Run 11

533 .4 10 I
t o (" J

538 .4

Run 111

538 .4 I()(
t o ( 5i )

543. 4

RU'n1lar----gy -
t- -~,

Ru" 11

544 . 5 100
t o (62.

549 .7

.- - - -
Run 12

549. 7 98
t o ( 54)

554. 7

- - - - --
Rl,;n 121

554 .7 100
t o (92)

559 . 7

1- - - -
Run 12

559. 7 100
t o (62)

564.9



626.6 - Shear rce e . l. 0 i ncn brec cid l ~n· 137
qouce,

625. 0 100
626. 8 • Shear . ':0' . ce- eceet e . <l OU;e. to (87)

628.6

-.
-~~ ,

100
(45)

100
( 92)

. 1...• •
00:.:':""

\In 132

S99.e 100
t o (100)

604. 9

uti 131
5~t . 0

t o

~~t-'--j

- -- ,1--- 1
Run 13

620. 1
t o

625. 0

1It1 133

604. 9 100
t o (98)

609.8

--- --
Run 13':

609.8 100
to (l8 )

615. 0

Run 135

E1 5. 0 100
t o 154)

620. 1

MOt.[ . 0... 12

' ''UT. 20 Of" 26
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613. 2-6 13.5 - Snear . 80', bre cci a/ <l OU9t".

614. 3 · Snear . 30 ' . 0. 5 Hlches cree ch f
gouge .

616. 2 - Shear . 40· , 0' . 1. 0· to 2. 0 t -es
brecc id/gouge .

621. 4 . Shear . 60~ . 0. 1-1.0 i nc"e\ gouge .

619. 0 • Shear , 2 5 ~. cl ay/ 90",ge coat inlj.

610 . 0-613.£ • !l'!oder at pl.. altered . 20· 30
of fe ldsoars elt eree t o cl ay.

59(;.0· 5%. 7 • Brec c ia . eeatee.
598. 2 - Jo int . 80' , t at c coat ir., .

~~~ cc..o. ~'-_ . "'O~-6·c. ..o' .- OO$ , '''T_. '",~, , ~ .
...... . ..'0. ........ u>UO- " '• • ' •• ''' . lo£I ' ' I»OOI. Q"''.T,~ . ("
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I'II()"ll[CT Susi t na Hydroel ec t ric PrOJ ect....

620
1364. 6)

600
1352. 8)

ACRES '.RICA. 1_ 1£0 - CCIISUI.TI.' [_£EllS
IUfflLD , I lW YOI.

D. ,LLI_O RIPOII T

<\.,..., ;.{.AS"; P<:IWt R AuTHORIT y ' 00 .. P5100.05

-.or.. Susitn" Hydroel ec tr i c Pr oj ec t ....r .. BH- 12

s.,. Wa t"n, (Sout h Bank) SlKfT .a 19 Of' 26

..... lIUi.~ .O~C. -e••_ ."C...... 'O ... _ . • ...: ~_""' , . ....~1 ' .. . . I "~'. ~ ,

~. ,- ~, .""" "" • • • u ·Oto. ...... >,DHo" 106' .. . ' • • ·.. . . ""•• (:0000(." ..... _ . I ' e n , _.oJ .

O ~ o,. l t e S66 .D-~6. 2 - t.ltt'r at l 0n acee, 10 fe l cs p,u'S
alteri ng t o cla y . Run 123

567. 6 .. Alt erat ion eeee , 1 i nc " th i ck . 50 1tqht 564. 9 100
l'I)'d l"'O tM"~ l al t e ra t ion . 10 f e l dsp,rs t o 1611
<l itert "; to cl ay. 570.0

570 oom(335.2 ) 511 . 0·586 . 1 .. Shedr/frac ll,lr e 1'1"e. j oi nts ~ e"y

cl osel y scecec, I'"any carbonol le ne<lil eo. ctun 12

571.4 - lor-e of li ght lJ " ay~reen. f i nt' 570 . 3 71
gr a inett ~ a ted a l 0. 5 tnche's ...id e , sn" r p to (45)
contacts at 70 ' . Of fs et by 0. 2 incnt's 575. 9
...i de ceeeoee te fi ll ed 5o"e" " at ': 0;: . Eitne

57S. 9
s il ty cl ay la yer or e f teree fels ic e t s.e.

338. 6) R;nTi ---
Quar tz l ;g t'Jt gray. h ne t o ll' edL,1I: o ra i n~ crys t al l ine
Dio ri t e roc • • Ma fi c cont ent , varhble avera; 1fKl 20- 575. 9 33

30 • l o-15 ~ Quart::. Slight ly a tee -ee cverert . 578. 0 (0)

578 . 0-579. 8 - Cor e loss 0 .8 f eet. ~T2 6 ,.m.g (22)
580 578 .6 • Snear, 25' . 2.0 i nches Of eeeccta

(341. 0) lldr t id 11y hea led .lit h car bonate and 0. 1
R.un 12inc h of gouge . .

582.0 - Shedr . 50~ , 1. 0 int h brecc ia / gouge . 579.8 96

- Alt erat ; ""l l one. eteecree t o
to I U )

sa2.0-SS6 .l 585. 0
ye l l ow-o r ar ge hycl rot nerma l ly. htlrd t o roce- -
ate ly hard . Jo i nt s , l O ~ and 70 ' -80 ' with c lay
coa t i ng .

586.1 ·605.9 - Joi nt s . cl ose ly spaced , healed Run 12
wi th cer tc nate, t ight . 585.0 100
saa . 0-6 56.5 • Alt e rat i on l one. s li ght ly t o to 188)
II'Cdera t e ly atterec , Fe ldspars bl eached t o 589.8

590
ye110101-gra y. Ve rJ cl ose t o c lose ly spaced

346. 9)
j oi nts . Mi nor sulph ide ltt ne ra l ; u t i on. Hard .

590. 2 - Shear . 20' . Cldy/ s ilt conine;. R. un 13
fa int s lic .enshles .

589.8 100
595. 8 - Shear . 20' • 0. 1-0.3 in ches of t o (IS)
gouge . 5% . 0
596.0- 596 . 7t

Al t er!ti on zcees , lI'OCIer ately597. 8-598 .5 ,
alte red hydro t M rT."oolilly . 50". of fe ldspar s
altert nc; t o c lay. Run 131 100(92)
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ACRES '_RIC'. I~'T£O - ~LTI.' E_EIlS

IUFflLO • Ill. YO••
DaILLI.G a.poa,

ACRES '_RICa. 1~'1[D - ~LTI.' E_EEIlS
IUFFtLO • IE. YOI.

D.ILLIMG .1I_0.T

ALASKA POiOE R AUTHOR ITV p5100.05 CLilII' ~LAS KA P()I,,'[ I;. r.uTHORITv ,oe 100 P5700.05

NO.llCT Sus itnd Hydroe lec t r i c Proj ectNO.lt:C1' Sus l t 'la Hydroel ec tri c Proj ec t

S'"

MOLt: 1M) BH-12

'"Ul 1m 21 Of' 26 S'" .atana (Sout h Bank)

MOL( _ BH - 12

'MlET" 22 or 26

65':.5 - 6 ~ 5 . 7 • Shear . 80 c
• br pcc idJaouge .

100
( 92 )

100
(88)

100
( 94 )

100
( 100)

100
( 100)

Run 15

683. 2 100
t o (691

688 .2

Run l '
678.2

t o
683.2

Run 146

665. 0
t o

669.8

- -ilIOn 147
669. 8

to
673. 0

Run 145

659.8
to

665. 0

Ilun 148

I673. 0
t o

678.2

683. .1 -688 . 3 - Alte r ati on l one. al t e r ed hydr o­
the mall y ...i t h ve ry t hi n t o t hi n zones of
bl ea cred and altere d roc k ...ith Sul phi de
a l terat ion .

674. 0 - J oi nt . 35 ' . penet rat iv e alterat ion of
0. 5 inches .

674 .1 - .ithi n 1. 0 i nch l one . color has
changed from pi nl (f reSh r OCk ) t o li ght gra y
with l ess t han 5 mafl cs and a lt e red fe1ds r ar s
giv i ng appear ance of t wo rock t ypes i n t ex tu re
and CCJT'POS i t -en .

677.4 · 678 . 5 i
681.2- 681.4 ~ Altera t i on l one . moder at e "ydro ­
tberme l a lte rati on of fel d5pars t o clay .

~• •~ ' 0 1.0_ . •f . · ~.( . Oll "'.·OOOO . ..o'..· '...._U AtT ~", ~T, " ~ .
. LT( .U,O" • • • " . LOU 0- lIA' • • t.~ .... . LOST t _ . er: T,toll. I Tt

a long neetee j oi nt s .

656 . 6- 681.4 - Joi nts . ctcse t o mOdera t e l y
closd y s paced . eost hr a l e<! .,ith carbo nat e .

660. 3- 662.0 ?
662 . 9-663.5 ... Alterati on ecee s , 10- 20 of
fel ds pars al t e ring t o c l ay . mod er a t el y hard .

Rock des cdpt ion as above .

1

681.4- 695. 6 - Joi nt s . close to lIe ry close l y
soac ec , many hea lpd ...it" carbo nat e .

Ouar t z
Oi c- t t e

Gr anodiori t e

670
(394 . 0)

680
(400. 7)

. 681 .4
(400 . 7)

100
(881

100
(80)

100
1651

100 I
(451

I

10<.
( 100)

649 .8
t o

655 . 0

634.7
t o

639.8

141

639 .8
t o

645. 0

Run 142

645 . 0
t o

649. 8

Ru., 14G

c lily coat i ng .

cle y coating .

0 . 3 tecnes of gougt> .

0. 5 t o 1. 0 t ecnes wide. Run

651. 6- 656. 5 • Mod e ra t e l, a ltered . fel ds pa r Run 14
a l t ering t o cl ay .

631.3 - Shear . ':5°, coet t - q (I f cl aj gouge . Run 139

629. 7
to

634 . 7633.5 - Shea r , 70 ' . 0. 1 inches of \Jowge .

633. '" 639. 5 • I"ooer ate ly alt er ed , fe! ,1spdr s
b~ed lo.l n", OO'loln t o c l ey ,

634. 0 - S r.~d r . 60". 2.0 tn cres ereccte v
gouge .

634. 2 • She ar . IS' .

635. 2 - Snee r , 60' .

635. 1 - Shea r . SO" .

637. 4 _ SMa ,.. 40".
br eccia dnd gouge.

63B.I - Shear , 50". clay coa t i ng .

639. 1 - Shear- {? l . 30' . C1/11 COdti ng.

64 :). 2 - She....,. ( ?) , 60e
• cla y coa t i ng .

643. 6 - Shea r . 30· . 0. 5 inches «toe , 0. 1
metes of gouge aloflg II hu l e j shear of
dar k g r ll j i gneous e et e r t e t and cer bcee r e .

644. 0 · Shee r , 50·, c la y (o dt 1"9 . off sets
a ~ er, t hi n ve i n Of dar k gray igneous
lTJdt eri d1. 0. 1 i nches wide.

I .n~· ' !~ 'O~O Il ·f.·...· I . I'll .... · OIo ,"O' .. · ,... , · · .... • ...·" . · ~·, .. " .
. ... I . u ' a... • •...:"Ul'l'0- tA •• • t h ," . ..0, ' cooot: . ,,00'1: f T'

Quar t z
Diori t e

650
( 382.2 )

640
(376. 31

630
(370. 4 )

Run 151

688.2 100
t o (77)

693. 4 ,

684. 2 - Joi nt s . 20 ' . c Iey coated . poss i bly
snea-ee ,
687.1 - 688 .1 - Shears . 40- 70- . ve ..y cl osely
s paced . 0. 5- 1.0 i nch breccia /gouge .690

( 405.7)

Run 14

655. 0 100
to (92)

659.8
light pink -gray. f i ne t o lr.ec i um gr ai ned cry ­
s t a l l i ne rock . r.a f ic s 20- 3et'• • pri mar i ly horn­
bl ende /b iot ite . 5· 15 quartl . and pin k. s-een,
3:nd white fe ldspar s . Har d. ge nerally f r es h t o 1-,_ _
slightly hydrothem.l1ly alte red . Alteration Run 14 I , l ~~ \

Gr anodio ri t e

660
388 . 11

(~n·I-==;-:-:-=-r.-;:::-c:::; ·=:--,-;:::- ::: ---------



ICIES llIElleal IlICOIll'OIllltD • COllSUlTlI' E_HIS
IUFfAlO • IE. YOI.

DRILLI_G .E"O.,

ICIES lIIEIICI. IlICOIll'OIllltD • COllSUlTlI' EIlGIllEEIS
IUFF' LO • lEW YOR.

OalLLING aEPOIt,

Cu E'" ;' l;'SO~. PO\O [ P t.UTHOP HV 1'5700 .0 5 P5700 . r.5

NO"ECT Su5. i l ncl Hyd roel ec t ric. Pr OJ ec t "OdeT Sus ; tn a "' Ic roe ~ ec t ri c P,.oj eu

s,,. ..etta n,) ( Sout h Beln.)

"OLf M) 81" -12

S M[lT ~ 23 Of' 2E s',. . at d:"la (Sout h Sano)

-..; • • • "t ~~ :0.0- . ·f.·.•1 .0 .L: " " • • " ;
. ..· f ..- '; .. . . . · f _ ..c"O.LU ,,, . C,, , ..c: 1 · ~, ~~ .. , " ;' , I ' : I..~-..., ....

' ",

- -- --
Ru" 16 100

( 9')

7<16 .8 -7<17. 0 - SIlea1', 60 ' . 0. 3 tnc-e s 0 " ';J uge .
2. 0 i nches o~ c-ecct e , st tc eeosices . f--- - f----j
7:9 .] - s-ee- , ~ 5 ' ~1"1 coaeee. 1l: :"n H

750.2 - TwO seee-s ••e1'1 c lo se'! scecec at. 10' 7-'? e 100
br ece id:/ goIJ Cje i n a 1.0 ; ncr: «tee rcee, t o ( 901
s t t ceeest ces . is' .9

f- - -

~ \,i '- 160

7)':.8 100
t o ( 100)

7j 9.~

100
( 100)

100
!l00)

1.1'-, 15<:

72 :' .:'
t o

72, . £

h,n 159

729. E
to

73-'. 8

. ..., lEl

i3 9.8 l OC
t o ( E':)

: .:.:. 2

Ci ur. if

: ': ':.8 lOC
t o (SO)

7':; .E

7:'2. 6 - Shear . 80' . 1.e ;fle rl 0" :l ..~cia ! ;: ou; e .

743. 9 - Shea r . 30' - : 0- . 1. 5 tee-es ... tee
b"ecc ia / gouge .

7':4 . 5-7 4': .8 - Core brOke" oy 0.. i111 ,,::. ct eces
average 1.0 i nch . C1 aj coa t in;: . ccs s tel e
snee- .

735. 1-1 51. 5 - l.lte rat i or. l O'1o;; . ':"t.~e"a t e l )1

a 1t e-ee "'ydr otr,e ......a l1j . n\,lll>~rous s- ee-s .

i3 S. t - S"e d: r . 60 · . :! . ~ t o 1.0 i nc ~ e­
b"e CC Ta/ gou;e. s t t ceees tees .

736. 3-73 €. € - Sl'Iear . 25: . ~reCC 1a ..i t " - i nor
gou~e.

738. 3-79 0. 2 - JO ; f\~S cte set , t o ve"y c 10se11
specee , r-os t j oi nts ar e ti;O: ~ . ee-eeeet e
nee tee, c1al coati ,,; on many.

740.3 - Seeer , ':0' . Ch i coat i ng .

i

Quar tz
::Ji ori t e

730
' 29.2 )

75C
(' . 1. 0)

740
(' 35.1)

wul'l 152

693. ' 100
to ( ' 8)

698. :

- - - r-
;l:un 153

698 . : 96
t o ( '6 )

103. 6

- - ----
Pun 154

703.6 100
t o ( 98)

708 .8

1- - - -
Run 15

• ... .8 100
to ( 97)

:13. 9

- - - - -
Run 15

713. 9 100
t o (l OO)

719. 2

-- - -

Run 15

719.2 100
t o (10 0)

724 . 4

I

711.7 -738 . 3· Joi nt s clos e t o modera t el y
c lo se ly sbecec, ~os t ere nee tee with
car bona t e . ti ght .

712. 3- 712. 5 - A 1te ra t~ on zcnes, trOder at e ly
713. 1-713. 4 ~ a t re-ee l'ly dr oth e l"l",l1 1y •

714. 3 - Shed: r . 2 5 ~ . 0.1 i 'lc hes of c l d: y gouge.

687. 1·689 . 0 · t.. l t eral lon l one . ece e-et e hyd ro ­
tn eree t alt eration of f el dspar s t o c1ai .

692.1 -692 . 3 - Shear , 60' . cla, coati ng .

693. 5· 695. 3 - S hed "/~ l tef"c! tion zone . Very
closel y spaced sneees (3) at 60·90" ..ith 0. 5
i nche s of gouge .

695 .6- 706.5 - Jo i nt s close to r.'!ooe r a t e l y
closely sseeee .
100 .5 - Alter ati on l one, l.Q -2 .0 t -e -es oeoe­
n- at t ve a lter cl l i on . 25 f el dspa r s alt ered t o
rusty-ora nge c lay .

703. 4 -70.; . 8 - to lte rU i on ZOI"I (,. ecee-arel v
altered .

703 . 7 - Shea r , 40- . 0 .1 i :iChe:. c h y clod
til tc ( ? ~.

704 .1 - Ve i n , 7 ) ° , 0 5 i nches wi de . l ilj rlt
gr ay , epnent ttc. v-..lj9 j .

706 .5 - 711. 7 - Joi nts cl cse t o very c1 0~el y

seeeee, tee t ed , t i ght .

720
(' 23. ')

71 0
(41 7 . 5)

700
(411. 6)

...
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ACRES AIlERICA N INCORPORATED - CONSULTI NG ENGINEERS

BUFFALO . NE W 'fORI

DRI LLING REPOR T

CU l ff1' AlASI(J. POio'ER AUTHORIrr ,.... P57QO. 05

-.o,llCT Sus itna Hydro e l ect ri c Project MOLl .. 5H- 12

s'" . a lana {Sou t h Sank ) S MU T Ml) 25 Of' 26

:+ • •~ a~'~ co~o._.I.·...t , ~ .."" · ...o,... ,~ " ."" "" ". . ... ... 0 • • •
•u ,..•.. ~ ,

000<'. . , . ....
~ -,. ..... t . .... ' ll .. . . .... . . -.Ilil 0.- ;.10'. , , .. . · to.. , ..cl' co-l . Cl -e.." "~ . (-, ,n , "~ ) j

Quar tz un l &:
Diori t e 754 . 9 100

t o ( 94)

760
759. 9

(446. 9) Rl.In 165

759.9 100
t o (l Oa )

763. 6 764, 9
' 449 .0) Fe1"SiC[l~ Tfght gray ye llo...', ilphanit i c t o lred i um gr a i ned

5-10 dar k grcly gree'l phenocrys ts . 5·1 0 r usty - - --ora nge f e l d ~, par phe noc rys ts . Mod era t el y hard . Run 166
763. 6- 764. 1 - Heal ed shear , 30' • resneerec 764. 9 96
\lj j . " 0.3 in ches of gouge.

~~
( 96 )

768. 5 768. 0 - Shear , lO' • i r r egu ld r . breccia /gouge.
(451. 9) -

Roc k de sc rip t ion as above .
767 .5

! ~Y:Qua r t z
J_~h770 Di ori te 768. 5 · Shea r . 80~ a l ong l o",e r conta ct . 2. a

(452 .8 ) i nc he s ...i de brecc ia ana gouge . Run 168

770. ': - Shea r • .: O ~ . cl ay coat i ng ",ith pos s i bl e 769 .8 100
t al c . t o (100)

775.0

775.9 - She ar . 50~. 0 . 1 ;n c hc ~ of gouge . _._ -
;1 tc j .ens t oes , -~--

Run 16

775. 0 ioo
t o ( 75)

780.1

780 --- ---
(458 . e )

781,3 -7 81. 6 - Shed r . 40· . s nea r p la nl'S ve r y Run 17
c l osely s paced . breccia . l!'; no r gouge .
mc ce r-a tef y a l tered hyd rot he rnall y . 780 . 1 ~ 00

786 .9 ·787 .5 - ~ l terat i on zone . e oce r et el y
t o ( 74)

785. t
a l t e r e d .

787. 2 - She ilr . 60". 0 . 5 inc~,e~ o~ ere cctev -- - - -
gouge . Run 171

788. 3 ~788 . 9 - Alt e ra tion zone. T!'.ode r ilt e l y 78S.1 98
a l t e red hyor othen'" i11 1y. t o ( 72)

?~ . 3 - 788 '~ n: T~? s ~~rs . ve r y c l os e ly 790 . 1

ACRES AIlERICAN INCORPORATED - CONSULTING ENGINEERS
BU FFALO . NE. TOU

DRIL LING REPORT

Cl.IEIff ALASKA POWER AUlHORlTY ,.... PS700 . 0S

NtJ ECT Sus itna Hydro e lec t ri c Pro ject ....... BH- 12.... Wata na (Sout h Bank) ' . lfT .:l 26 Of" 26

u··.. iilI.K!.'! !!.Q!! tOlO_. Tf • • u a( . lJl) .....'O(Ito •..oo. ' ·IIO.' '"''''' .......... ' ... ~" .., . ~ l"'lT" "'-oc . " "l ~ -.r .. ~T[...I 'O.. . e.t.1VI LoOM0" ...... . c••,... IJlIT~ . Cl • • " OIG . I TC

""
. .~ :),

Quart: un 171 , ~ ,790 790.2- 797 .3 - J o i nt s close t o mode r a t e ly
(464. 5) Di ori t e c lose ly s paced.

," 172

790. 1 98
t o ( 96 )

795 .1

un 173
795 .1 100

797. 3- 798 . 9 - Fr actur e zo ne . jo ints ve ry to (82 )
c l ose ly spa ced. Sli ght t o mode r a t e hydro - 798. 9

798 .9 t he l"'l'Ta l a lte ration •

409. 8) END or BORING
800

(470 . 4 )
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Acrt.'s Am er ican Incor porat ed - Consult ing Engineers

Buffa lo, New York
Acr es Ame ri ca n Incor po ra t ed - Consult ing Engi neer s

Buffa lo, New York

SUMMARY LOG SUMMARY LOG

She dl'" / a1t e- et ; on
l one .

] Snedr / f r dc.t ur e l one

l Alter a t i on lone.

1Fl'"d ct u,·e l one .

1 Alte rati on zone .

S ~ed: r/ a l t er e t i on
lone.

1She d: r / a 1t e r dt i on
l one.
Sheec .

Ir re c t u- e/ et t e -ett ce
.. t ene.

Job No._~Sloo. . 05_ _

Hol e No.-.6H_~JZ _

Sheet No. --1...- o f --3.._

Oudr t z
ntort t e

QUM tl
Di orite

Gra nOdiorit

"' ~ • • I . II '.c .... , '"(_."
I-HH,.-i utcr He

Cl ie nt _ Al ASM Pf),;[1:. AtiTHORi H

Proje c t _Sus itna Hy dro el eet!"j c Pr oj t.>C t

Si t e __ ftat dntl {Sout h San+.)

o

l 60

380

':00

.:20

4..0

460

' 80

SOO

S20 ~. o

te s t

S40 Dat a

165J "lS'O

seo

600 1623

(;20

640
159J.

6<0

.( .....,

Dike . mdf ie .

Fr ac tvre cone .

Sneer .

Sr.ec1 r •

~ Alter clti on zooe .

1 Sbee r zone.

Job No. P5700 .05

Ho l f' No . _ .BI1· 1Z _

Sheet No. _1_ 01 -'-

Over t ur del'l

~ ( • .:l'
A ""_."""...

SUSi t fld Hyd ro e le c t ric Pr oject

~d tdn d {So uth Bdfl ~}

..... ... .. ..,n CO- l _teo« &.
, · " .. 1 _ ...

60

80

Cli e nt

Proje c t

Site

20

-,

2' 0

120

180

160

140

100

280

260

320

l OO

120

:.t • •~ 1 , 1 .
" ' I l O'

100

J4C



Acres American In corpor at ed - Consult ing Engineers
Buffalo , New Vorl

SUMMARY LOG

Client _ :'U.SrJ, POii[ D ~U TH(l lI: ; P' __

Projec t -.--S us ltlld . H:t'dr oe l ec t dc Proj ect

Si1e __ Wa una ( SO:.l t n Sand

Job No. __P5Z 00. 05.

Hole No._ B!'"- 12 __

S he et No. ---L- 01 _ L

D,O or BOPI\ G
798 .9 '

~( .....,

Shed"'/a 1t e - et io n
zcee .

Quar t ;:­
Oiori t e

1535
n o

740

OHe. ' e ls ie.
Snee r s .

780 s-ea- .

720

80C. 1506 f--__--j..L..L.:'"-L..

I I
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Acres Americ an In cor por ated - Co nsult ing Engineers
Buff alo , Ne w York

SUMMARY LOG

Acres American In corpor a t ed - Consult ing Engi neers
Buffalo , Ne w York

SUMMARY LOG

Client _ ALASKA POioiER AUT t<lillH

Project _ Sl.Isj t n.U ij d ro e }et t l'j c P-.!:Qj ec t

Site __ f,a..tdna

Job NO. _ _?5100-,-OS_ _

Hole No.--'-OE.....D:!:i=.L­
Sheet No. -L 01 --l-

Client_~lASK~ POWER Al,! TH OR I.T!..!' _

Pro ject _.Sd i ll! .t.-H,yd_,=-oeJ e_c t r i L e.rQj ec t _

Slte __ fiata n", _

20

I'( ~, .. CO*c ..u_••,-, / - ...
• ~ . C I

...
~

.. .. ... " 01'
,1(1• • .., 0'("... aoc. ,,10'

Over bur den

.( .....,
j 4 58

20

....IIt ..'., .. CO- ( .l~.''., .... ' _ ...
" ~ ~ c. I

...
~

""".1" O'
.,(I •• ~ "'...,

Job No . ---.£'_~OQ .:..Q J_ _

Httle No.-.CDEJl+i....::.-3 _ _
Sheet No. --l...- o f _ ,_
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IBS}

so
182. 8}

Ar ail l H el
r,r dywade

0~'.~ ( 0 ..0 _ •• · · .,., 1 .1'0..•• • _ ..0· .. · ,.....~._ ""••, ....
....TI ••• ,Oto on 0<0 ( ..0._('OOIlI , « , I "

88.8 - 101. 8 Ouar t z ve i ns tliQhlv frac tu red but
t tc nt , Cis conti nuous . vuggy·. Contacts. ar e
i r r egula r . Compris e i O per cen t of rock.

Run 19
90.0

to
94 . 4

B2
(39)

- - - ---
Run 2 Be

94 . 4 (53)
to

97.8
--- ---
Run 21 S'

97.8 Ie)
t o

101. S

1- - - -
RUl1 2 57
101. S (31 )

to
10S. 0

- ~un-"2"
- - -

58
105.0 ( 55)

t o
109 .1

--- - - -
Run 24 100

109. 1
( 41)

to
Ubi.. ._ -
Rul'\ 2S B6
112. 5 (25)

t o
117. 6

10S.0 Beddi na/fol ia tlon i s a t 10' t o 20'.
Arg i lli t e is "sect t ed" with ~ dark mi ner a l
less t han O.OS i nch (poss i bly bi ot ite ) .
10S. 7- 106. 7 Quart z vein . hi l}hly f r ac tu red.
f rac t ure s at 400 dnd 70° , 'J ug~y . sulphi de
rr. i ner a l ta et ion . Contac t s ar e i r r equla r at
0'" t o 10° .
108. S-1 7S. 0 J oi nt spac i ng is c lose t o
nceeretelv close . j oi nt s ar e genera ll y pl anar .
smooth to rougtl i ron ex t ee s ta in ed . few with
ca r bona t e or Quar tz f il l i ng .
110. 3- 113. 9 Quar t z s t r-t ncees , c lose s paci ng.
s t re t ched . t r vec ulor . d iscont i nuous . t i~ht .
112.5- 114. 7 Core lo ss of 1.7 ft .

113.9-114 . 7 Quar tz ve i n . hi gh)'.' f r actu red
but t i ght . i r -recul a r , f r aLt ure', at 30° . VU'11)'.
mi nor i r rtn o:oddp s t a ini ng.

100
( 52. 1

110
(101.3

100- ­
( 76)

RUilH:
77. 2

t o
80 .i

-Run f7 --- ai -
BO.7 ( 481

t o
84.0

Run 15
72. 3

t o
77 . 2

Runl4'
6B. 9

t o
n .3

5P. B-69 . 2 Quar tz vein H 20' t o 90° . highl y
f r act ured t ut ti ght . i r r f'9ul a" , vuqqy .

70.7 -72. 0. 72.3-72 .6 Quar tz veins. ~ i <; h ly

f rac t ur ed but t ig ht. vU91J1 . s ul phide
mi nera 1h a t Ion .
72.6 - 77.0 Qu ar t z stri nger s . para ll e l t o
beddi n9/foliat i on a t 0° . l ess than O. S in . wid
Contacts are t i ght.

80. 1- 108.5 Fra c t ure zone. j oi nt and "hai r l i ne '
fractur e spacing is very cl ose . 0" t o 20° and
60° t o 90r

• i, ' ,'eaula r and disc ont i nuous .
ca rbona te and i ron cx tc e sta ini ng on mos t
j oi nt s . s il t on j oi nts f r()l!l 92.6 t o 103.3.
s li ckensi des a t 93. 0 and lC5. C on j oi nt s at
O~ t o 1So and 80~

77.2 - 105. 0 rio dr il li ng wat e r retur n.

62. 2 Bedding/ foli a t ion is a t 20'.
63.S.67. 7 fract ure l one , j oi nt and f r ac t ure
spaci ng is ver y close a t IS" t o 30 0 and SO ~ __.
t o 70° . pl anar . smoot h t o rouah. Ouar t z le ins un ' 2
Beddi nc, / f c.1ia t on is highly fol ded and st retched~

Corelossof l .~ ff'f"t . Run 1
6.. . 5

to
68 .9

80
(73 .6)

70
(64 .4 )
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ACRES AilERICAN INCOIlPORATED - COllSUlTlNG EIIGINEERS
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DIltILLlMG IIIEP ORT

ACRES AilERICAN INCORPORATED - COIlSUl TlNG EIIGINE ERS
BUffAL O . IIlE W f ORI

DR ILLIN G R E P O R T

c....... Al .ASrJ. ~[R AUlI1()llITY .... ., P!l700.0S CLl( lII'f AlAS~ POioIlR AUTHOR ITY .00 ., P! 700 .0S

.....CT Susi t na ~yd rCM" l~tdc Pro ject
_..,

tu4.} ......CT Sust t "" Hydrot>l ec t r i c r ,.oject
_..,

Bt - 1.... rev i 1 CanyOft ( ~"rt h B<a r.i. ) ' '''11 1m
s .. ,. .... 0f0v t1 (anyo n ( \or t l'l Sank) ' ..UT .. 6 ..,.

,Al"'Q\ 11i l f'l 1117. 6. 1; 8 . 6 Quar t z vein . h i ~hl y f r<!lcturecl bo t
Gr ,lywu i l!' t i ght • . 5 i nc h wide . COfltact !> cit 0" t o 10" .

-., ,..... iIlK~-!:~ to..o. ·1 ' ·_ .~""·_._.··" . · -...;1'_. ·""" "" .
""..... . ... 00I . ....... ..-:.- ... ... _( _ ..... ..cl., _.~.....".. .1f'

P~-6

117. f
t o

120. 9

ToO
( 73)

,,,,
(138 .1 )

~"': '!..:.:,Q!! ,o..c· 1"( • • _ 01;1..... <II '" - .~._ - I O:~...,...·.1",_........· ...oM O- ...·• . c•• ,... o.G ,·~ . :I ·_ . t., " ' 0

1 49 ~ o- l~/ . ~ ArQl111tP lnte"De<I(J~ wIt " .I U f! ;

~ed l ~ e- ev; fl ne c re reee r. ray.ac ~ e . ~s Z 148 I
i nc tw>s t o 2 f eet . i de . beds ar e hi -:;" l ) fo l ~ t"d . t
Pl"ssl tll e s !'lea red alonq t>eddi nq pl o1 nf!S , - eetee , 153.:
t i9"'t , hard .

~. ,

, ~

(100)

100
(1 00 )

- _ . ---
Run 31 100

153. 2
(73 )

t o
ise.z - - -Run- l )

93iss.z (81)
to

161. 5

- - f---
Run 37 96
166., (96)

t c

Run j f
161. 5

t c

166 .5

158.5 - 158. 7 Quar tz vei n, di sc..,rlinuous,
irregular . ti ght. 0.5 i nch wide .

'60
( 147.3

92
( 93 )

100

( 78}

100
(Z2)

un l~

129 .0
t o

134 , 0

Run 30
134. 0

t o
139. 2

Run 28
125. 4

t o
129. 0

"'.pd f~-·to-d.rl.- lfr i Y:-\I'e·rY -f f;' e- (f..-al ned~- bedd i ng T{un 7l
and "oo~l y devel oped folia tion ar e a t S· t o 15: 120. 9
very Ul1nl.v la:nindt ed . SUlphidl" mi ne ra li za t ton. t o
rres h. hdr-d . well i ndur ol t ed . Jo i nt spad ng is
c lose to eoe..r at e lv c lose . j oi nt s Ire ~ne rolll y 125. 4
pl anar , SIIlO.) t h t .. roug h . ver ,. f pw "ti t h
ca rbonol t e or Quar tz filli ng .
120. 9-1 201 . 5 Ouar t z stri noers . spacing ; s ve r y
close to cl ose . It'Os t ly ~ t 50' t o ~" . se-e at
03

• 1E's ::, t har o. I i n. wide .
120. 9· 129. (1 C1a; f l ll i n'l i n j o i nt s.

133. 2- 13' . 0 rrecno- e l one . j oint sPdci na ve ry
cl ose . j oi nt s lit O~ t o 20" . i ron o.i de .
sta i n'ing. t r ace ct e..,. and ca rt~· ., ,\t (,. s 1t Qht
weattoeri nQ on j oi nt s . Core loss 0 . 4 seet .

129. 0- 134 . 0 aee t ee fracture s. Quar t z s t ri nQer 50
i r r eguh r. c tsco et tn ucus • t t uht , l es s tl'l "," 0. 1
In . wi de .

120.9
( 111.3) • t~1f tt'-

130
( 1I9 . 7)

:;: . ~ :-
176~~ I

__J _

" 0
( 128 . 9)

139. 5 Beddl ng/f oli alion. 20' .

143. 0 Sul phide Irl ner als UP t o 0. 5 i nches
ee ccet ee abun~.H't . Pr01rp'\,stve repla Certent
witt- Q~artz .

1.14. .1- 148. 0 Core 10\s 0.2 feet .

148. 5 S~jing/ fo1i a t ion. 10'".

Run 31 98
139. 2 ( 92)

t o
14( .3

""""R'Url3} - 9'-

144 .3 (81)
to

148 .0

. 170
(1 )6 . ,

180
(1 '5.7

17~.O-276 . 1 Joi nt spaci ng is qeoer al l y
moderat e ly close . jo i nts are qene ral l ,. 01","er ,
roug h t o slio; k ve ry f ew .. t m ; ,.on Ollid E'
st~; n i ng or OUolrtz fi lling.

171. 5

PU" 3
176. 3

tc
1 8 1 . ~

100
100)



ACRES AMERI CAN IN':ORPORATf O - CONSULTI NG ENGINEE RS
BUffALO . NEW YOR.

DRILLING REPORT

ACRES AMER ICAN INCORPOR ATED - CONSU LTI NG ENGINEE RS
BUFFALO . Hr_ YORl

DRILLING REPORT

ALASKA POWER AUTHORIT Y ... .., P5700 . 05 ClCIIT ALASKA POW~ R AUTHORITY ... .., P5700. 05

.....C' Sus i t na Hydroelec t ri c Proj ect.... Dev il Canyon (Nor th Ban~)

ttOLl.o BH-l

, ..nT" 7 CW 24

NOoII CT Sust me Hydroe lec tric Project

SI'" Devil Cdnyon (Nort h Bank)

WOlf -:» BH~ 1

SttiU -:» 8 Of" 24

Lot ~·..
, ~ ,

~. t no,

Argf1 11t e

QlK!!!!!0 'O~O" . t •• , _. ",.......0Q00. ,oOo.. , ' .... . . Ql; , ' ... . t ' lKo.llI,."'_.." M . INo";_1.Ott a. 1oA_. ,C&""".0.0" 0:o0oi, a ",.fiICo , I r e

182 .2.1 84 . 0 Beddi ng/ f oli a t io n hi ghly f o lde d .
fracture s are hea led wi th quar t z . t ight . hGrd.

.,.......
"'~ -"" ' ''J ~'

Run 4-0- -
100

1 8 ~ . 4 (100)
rc

186. ]

f f .· ~

'. ' "1

" 9i1 lf t o'
Graywacke

~h!!!.!!.2!! COI.OIt. • ' f . O'O'"'''.OC'III. 'O ' ' ''' '''' GAI..,.."..O• ••" .....O" O'I ..... . c". .... . ~ .· toooII , atol..T'otIi . I ' C

216 .3 - 217. 7 li thi c graywacke . sub.lngul ar t o
subroundecl aro,; i ll f t e and g..ayw~ c ~e f r agl"ents .
up t o 1 fnch.

Ru"i1"47 -B8~

214. 9 (87)
to

220. 0

1- - -1-- - -
Run 49 100
225. : (1 00)

t o
230. 0

~Run50 -100­
230 .0 (100)

t o
235. 0

Pu") 52 100

- , [~~) -
Qun :l3 'so

2':1.8- ( 99)
?46 . ~

ez­
(82)

~Ui\4!

220. 0
t o

225. 1

ptjil--sr
m .o

ec
240. 1

241. 6-241. 8 Frac ture zone. j o int spac ing is
very close. j oint s at 0" to 1 0 ~ . cla y coat i ng .
241. 8- 249. 0 QUd rt z st ri ngers . spaci ng is ver y
c lose t o c lose . ser e off se t a long bfoddinal
folia t ion. neetee , t tcbt .

227. 0 6edd ing/fo1iati or. is at 10' .

230. 2 Oual" t z vei n at 50~ . t i ght . 0. 5 inch
wide.
231. 5-2 32.0 Quar t z ve in at O~ . t inc h wide .
232 . 7~235 . 3 Heal ed shedr/f l"act ure l one. jo i nt
spadng Is very cl ose . beds o ff se t. erecc t et ee
heal ed with quartz. t i ght . nard . f r ac t ures
i r regu la r at approll; i rr,atel y 70 ~ t o 90' .
235.0-2 40. 1 Core l oss of 0 . 9 "pet.

220. 0- 221. 5 f r actu re zone . J oint spdc!n <; ve ry
cl ose. at 00

• Core broken in t o f rag~nts

less than I inCh. surfaces smoot h and coat edl
f il led with gr ayi s '" green c lay. Core loss of
0. 6 reet .
222.5 - 223. 1 Quar t z pods , paroi ll el t o and
crosscut ti ng beddin g . irr eguh r . dis cont inuous .

230
( 211.7

220

(202. 5)

2'0
1220.9)

Run ':6 100
209. 9- 84)
214. 9

-- -- - -
Run 43 100
196. 5 ( 100)

to

201. 5

Run- 44 ---
100

201. 5 ( 94)
t o

204. 9

Run-"4S -'~b-

;'~. 9 (72 )rc
209. 9

R"Un- 41 - --too
186 . 3 (1 00 )

tc
191. 5

-------
Run 42 100
191. '5 P OOl
196t9

207. 3-207.4 Oua r tz ve in , folded . ti ght .

'Infer-bedded ar qi1 1ite and-graywacke.- .A rol1 11 t"
is dark gr ay . very f i ne gra ined . very t hi n t o
t hin l y bedded. Graywacke is r eddi s h gray .
fi ne to ~ed i ~ gra i ned . Beddi ng and poor l y
devel enee foli at ion e-e at O~ t o 30~ .

Genera lly f res h. hard. well indura t ed. J {l int
spac in g i s mode r at el y c lose .
193. 7-199. 2 Ouar t z s t ri ngers and pods . ct ose l
spaced. folded . para ll e l t o .nd crosscu tting
beddi ng/folf at ion. t i ght . t es~; t hdfl 0. 5 in .
wide .

209. 0-209. 9 Fract ure zcee , coen, very close
spaci ng, frac tures para ll e l beddi nQ/ f oli ati on
at app ro~i tra te l y 10' , slt caenst ces , i ron cxtce
stai ning, Core broken during dr t lli nc ,
209. S-2 l S.8 Fr act ure , J oint sPdc!n<j i s ve r y
close t o c lose . eve-ece 2 inche s at 0" dnd 70'
to 90~ , ir regular . t i qht . nee teo wH t- quar t z •

- A-,:gflTfte/ - ­
Gr aywack e

210
(1 93 .3

200
(18 4 . 1

190
( 114 . 9

191. 5
( 176. 3

- ... - - - -



• • • - - - -

ACRES _RICAM 11ICIlIlI'ORAT£D - CGlSUlTiH £_££RS
IUFFILO • Ire YOI.

DIlILLIIlG IlIPOIlT

ACRES '.RIC'I IIlCORl'Oll'l£O - CCIISUlTiIS £_££RS
IUFFILO , lEW '0"

DltlLLING ItI.OIt'

CU ElIIT

so,.

ALASKA POW ER AuTHORITY

5\.1<; 1t" o1 Hydr oel ec t ri c Pr oj ect

Devi l Ca nyon ( f'tc r t h Ba nk)

"01 -0 P5700.05

MOl.( 110 BH- 1

'MilT IC) 9 Of' Z4

CLIENT

.,,.

ALAS KA PO'liER .AUTHORt1"V

Scsttne Hydroe l ect ri c Pro j ect

aevn Canyon I Nor t h Bank)

..oe M) P5700. 0S

MOLE M) BH-l

SMUT M) 10 OF 24

l>f ~'",.. "-K.•.~ ( 0 ..0 _ , ·1 . ' ~· ~ . I'l;I ·O)<ro .JO '.·'• ."&c:·"'·"~ , .~
.~TI••TIO" • • • tt_ u:,11 001 t .t.v".I. LOS' co-r, Cl IOl f' C " ' rr "'~

; f '
\Il.~."" .~ COl O• . • 1· . . ... ( • ."~"'. ""'.'O...·".,,"4\:' '''''''-'.......:...".

..~' (. ..,O......(. l"n s o. U.fI .C••',",.~s' C~.~"("· ' '''' . ' _C
. 1...• ..
~~

" !I "'

82
( a) ­
ss

(69)

98
( 43 1

100
( 57)
- 94: - -
(71 1

100
( 61)

~"n 7
Pun- 7 1

306. 1·
311. 0

Rur. G1' 85·­
303.0- 1851
305. 0

291. 5

Run~ 67 79
296. 0 1281

t o
298 . g
R~-n- 68-· 100
298. 9 ( 100)

t o
303 .0

Run 66 100
29l.5 (93)

to
296.0

Pun 64
p'un -65
286. 6

t o

Run 63
280. 3

t o
285 .2

I
'"" , 2276. 1

t o
280. 3

276. 1 ~ 3 1 0 . 8 J o int spac i ng t s c los e t o ver y
close. j oint s are gener all y planar , sli ck and
open . iron os tee st,l;ning on 1I10s t j o int s . t al c
coat i ng on few.

-'ieciH'SK ·g·..a.... .- ' -i ne (.i-;;-~-fned~"-a·s·$ive-:- .- ---­
ueneral 1)' fresn o har d.
296. 0·300 .4 Shear/ f r acture zcne , j o int
spaci ng is very c lose . jc t ot s a t 40~ t o 60'
a:ld 20 ~ . $l lc kens tees on manv surfa ces . t a l c/
chl ue -i t e coat in/; o r andClr.' . i ..;'e }lllar f "~ c t l.i ·- es .
Core loss of 0. 6 reet .
297. 0. 298.9 Core brOlen b.v dril li ng .
301. 0 Bedd ing t s a t 50 ~ .

303 .7 ~304. 3 Hea led f r~c tu re zone. t rect vre
$pac1ng very c l ose . cue r tz f il l i ng . t ight .
harC.
305.0~3 08 . 5 ~, u" e r' ous teel eo j oints anc
f ra ctu r es . j oi nt s a t 0 ' and 30~ . t r ac t ures a t
6 S~ to 90~ . t a l c/ ch lori te coa t ing on many
svr te re s . Co..e brOl en bv drilli ng . core lo ss
M 0 . 6 t ee t . -

294 .8.296 .0 ChI l led zone . tle r j r lilt' -;rd i ned •

O" r k ye110Wl $h t.rown t o dark qreen , fi ne
c rat nec f eld spar 1at h$,5" white. ra di ati ng
zec t f t es up t o 0 . 2 i n.. flow st. rccture at 30~ .

Jo int $pacing t s c lose . s l i ckensi des on - cst
j oint s . Sl i (lht ly weaU.f're<1 . ha rd .
276. 1-277. 0 Chi ll ed zone . very f ine u r-e ieed ,
276. 1~ 2 96 . a Od 1\ tn q wa t er r e t ur n 50- .

!"'.a f ic Dike
(Dla bil$e ?)

280
(257. ,

300
( 276. 2

290
IU 6. 9

296 . 0
1272. 5)

98
1941

100
18' )

-9a­
(98)

Run-Ii - 69-

270.3 ( 54 )
t o

274. 2

Run 5

265 . 6
t o

210. 3

~~i lOi)
260. 6· 150)
262 . 5

Run : 5
251. 5

t o
255. 9

-R"Url-S:;­
246 . 9

t o
251. 5

Run 58 94
262.5 1701

t o
}6~_ . ? __

265. 0-27 6 . 1 Ouor-tz s t ri ngers at J O~ t o 7 0~ .
less t han 0. 1 l nt;h wide. cl ose l y spaced .
26S . ~ Beddi ng/fol i a t ion is at O~ t o l O ~ .

251.0-252 . 0 J oi nt s at 1 0 ~ and 30~. s lic ken... toe

253. 5 Bed,ji ng I fo li a t ion is a t ]O~

2S4. 1- 277. 3 Jo i nt SPdci ng i s cl ose. chl ori tel
t alc coa t ing.

246. 0 Beddi ng/ f oli a t i on is at O~ t o 10' .

-- --- _._ --- -- --
Reddish gr ay . fiT,e t o Tnediu lfl gra in sa nd in. . Ru n 56 100
ar gillaceous mat rh . beddl ng/dev elc pe<! f ol u t l O 255. 9 ( 100)
l s at O~ t o 10· . ~nerall y f re sh . hartl. ""e ll to
i ndurated . 260. 5
2 59 . 0~2 62 . 5 Beddi ng/ fol i at io n t nt ense ly fold ed
brecciated and hea led with ca rbonate . ti qht ,
Ilard .
261. 5-262 . 5 Fra cture zor.~ . j oi nt $padng ve ry
ct cse , 0' to 40' . irregula r t o ot er v-,
di$cor. t i nuous. ta l c coating .

Graywa cke

"1"9 '" I U:~
Gr aywack e

- " 9
i
11~' Oarko/ay:--very fl r.e-qr-a·i ned : very "ft,Tn' ~y--­

la(ll ; na t ed . I"a$$i ve . fre$h. ncl rd • .'>je l l l n~u " a te
271. . 2 Probable t rac t ure zone . j01nt .$paC119
very c tc se , liQt'.t green mine ra l coa t1 ng . L:lre
t-roken Oy dri 11ing . co re l oss of 1.2 f t.
21'...1·2763 Cont ac t zone,brecc la t ed argil l i te .

276. I
(254. 2

260
239.3 1

256. 0
m .5)

250
( 230 . 11

270
(2.18. 5
, 71.8

.250. 2)
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"''''LO .II. 'fOIl:
.DILLlIG DIPODT

leKS 1.IIClI _AltD - ~T1.' E_EEI$
IUffllO • II. YO"

.DILLIIG DIPODT

e.._ ALASKA P()'!ER AUTHORITY '00 to) P5700. C5 e.._ ALASKA POWER AUTHORITv '00 to) 1'5700 .05

-..otT Sus i t na Hydroe lec t ri c Project ..... to) BH-l .....tT Sus ftra Hydro el ectri c Pro j ec t MOLl[ .., BH- I.... Devil Canyon (Nor t h Bank ) ...In_ 11 .. 24 .... Dev i l Canyon (North Bank) '''(IT 1m 12 OF N

Run 8~ 100
369 . 3 ( 71)
to
373.6

--Gr;ywa c ~ e 'lfoc rdes-crTrT ron-. as abOve .
«( ong1Orne rate )

~'O~OIl. TI . ,.." ,lfOu"T_ ..o,"T,..., 'UC'_"". '''''~' ' _5.

...'1." '110_. _TtJO """. OM"" _.( . ~ ''" ' UltT toJII . a ...." ... . f1 C

Run BO
349.7
t o
j 55.0

100
( 1001

9B
( 92)

'TOO­
( 100)

100
I B91

R"UrI"Bl

355.0
t o

360. 1

Run 18
Hlj .8
t o
345. 0

Cr i1 1ina weter r etu rn l ess t han 5C _

Run 79
345. 0
t o
34S. 7

356 . 1 ~ 360 . 7 Graywacke ccnctceerate i nter­
cel et ec with reddish 9ray . ecnent t tc i gneous
roc k contai ning subrounded to subangular
fels ic f ra Qlllent I.IP t o 0 .5 i nches. har d. ccnt ec
at 50 ~. t ight.

345 . 0~ 381. 5
percent .

Graywacke
(Congl Ol!'er at e )

Fe ls ic Di ke
j PtlVC'dacl t e )

350
1322.2)

t!70. 2
340. B)

340
( 313. 0 )

.~ ~ tO~O Il . t tflU·' .re.....T_."O..."_. ~OUlC1'_. ~...LTt.. ~ . ,,""...
"'~. r.~

~-~, ....~.&""._fUI~OOt ......c."...,Ul.T t'CIIIC . a ....""''''' . U t lO" ..~ ,),

310 Gr aY"!i1 Cke 310.8-598.2 J o i nt spac if19 genera lly cl ose to
(28 5. 4 mode rat e ly c los e . (Jene ra lly pl anar, smoot h,

carbona t e . ( "'l od te and tal c coat ing . Run-n ---
311. 0 9'

t o ( 9' )

315.7

Ru-n"n - 100-

315.7 ( 951

to
320.0

320
(2 94.6 R:.J;ti4 -roo-

320. 0 ( 92)

32500

324.0-326.0 Hea led brecci a. f r ac tu re spacir,c
is very cl ose . quar P f illi ng . t tcnt , hard .

--- --
Pun 15 100

32!> .0 (6BI

to

329 . 1 ~ 334 . 1 ( ore l oss of 0. 4 fee t. 329.1

330 -- ._--
(30 3. B)

33L 2 Sharp contacht.!9.!l~t~ ~_~.~__
Run 16 92

331.2 329. 7 ( 92)
304. 9) '-Cr aywad e-- "R"e<fdTsli , medium to darl gray , f 1ne gr a1ned to

( Cong l O1' ~ra te l argil laceous ma t r ix " l t h 50 per cent t o 60
percent angul ar to subrounded rock f ragrr:ent s 334. 7
of sediment ary. volc ani c and pluto ni c or tq tn ,
f ra Qlllents 0. 01 ft . t o 0. 3 f t. . no fol iation .
mass i ve . very thi n tnterbee s of erctl t t t e . - - --_.
Fresh . nard . Joi nt spaci ng mode r et el y c lo se . Run 77 9B
chlo ri te/ta l c and car bonat e coett nc, 334.7 (961

t o
339 .3

•
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ICRES "RICA. ICOlIPOIIAT£D - ~T1'" [_£liS
IUfF' t O • Il. fOIl

OIlILL '.G 111"011'

ICRES ..RIIA. I.:oRPOllATED - COISlIlTl.' [_£liS
I U"iLO • IfW YOI.

OIlILLI.G IIE.O'"

".... ~us rJ. PCli£R ~UTHOR ITY ' 00 '"' P5700.05 (LIE"" ':'l~S t...A Pel [ $I AUThORIn '00 '"' P5700 . 05........ SU'i ltna H.vdroe l ec t ri c e rc j ect ...., '"' e ~ · l .....leT Sus itna Hydroe lec t ri c Proj ect MOll NO t1H - l

..." Oe... tl Canyon (Nor t h Banq ' " I:IT M) 1] •• 2: ..." Devil Canyon ( fio r t h gdnl) SNU T M) I.e OF 24

t ••• .. "lK••~ to..c• . T(" """. .. ."" .. . . .... . . -..;• ..-..... . ...~1' ... . ,.""'.. .. ( ..... Il!.ii~~_!!.~ ' Olea, .1. ·.... . 0'0&.0..,_ ,.0'..•·.....-.;.....'..........·.... .,....... -.0100;. h'. ~ _A OOIDC . " ' 1 ~ ~..e- .... ' • ••, '0 .. . . "'1[. l.lK1 D. " ," , .. , 'M , L.Il ,.~. a_ .' ,,",. I ' C " ' , · . ) 1 .- ' L"• • ' OC".. ..... .o!o S 08 ... '• •u •• ·... ..c l' CO'Ol. '1: ... .. . ._ . P C "" -.'
Gr aywacke 313. ' - 313. 5 J oh .t at zo- t o 80 ' , c la y f i ll ; ng --- .- Gr dywdc l e

( ( Of\'}1o-e r et e ) and rock f ra q..-enh . RlOfl 87 100 ( ConQ! crer at t»
J13 . E ( loo)

Pion ~ - 88-
t o ':08.1 -4 24. 1 Core loss 0' 1.5 feel. 406.~ (88)
318. 8 to

411. 5

': 10
Pun 88 -- - (3 77 . •q

iee 378 .8
.,

I ~ - -
O: 9. f1 t o (67) Pun 9S 91

381. 5- : 01. 5 Cor e br o. en by dd 111"9. j o i nt 381. 5 413. 4-413. 8 Cor e bd(1)! bro. en. an..~u l a '"
411. 5 (41 )

spdc'lng is mode ra t e l y c lose . j o ints neel eo ,
R~n- 8-9 foo- f r a!1'"ents UP t o 0. 15 ft . Jo i nt et ISo. t o
381.5 ( 100 ) sltcxee s tc es , cnlori te coat ing . 415. 3

t e - -38£ .·~
PI,; II % 96
1115 . 3 ( 62)

ro
3R6.5-j91. 4 Co re lo ss of 0. 3 f eet . --- - - - J~O . 3

Run ~O 94
386.5 (86 ) 42O
t ( 386. 6 Ru n 97 - 8.391. 4

(7 6)
190 ':20. 3

359. 0 ) t c
I

.124. 1
Ru-"- '91 100-

391. ~
( 94 )

R...n 98 98
t o tZ': .1 ( 98)
396.5 t c

429 . 3

--- _.-
Run 92 100 --
] 9£. 5 (66) H O Run 99 100t e ) QC; . P l 429. 3 ( 100).101. 5

t c
· 00 , . l

l68.1) ':01. 0- 405. 7 h·.t l~ fr<l ctur~ H 30 ~Pdci ""

; , jf-,"y ctcse t o c lose . d is continuous . Run- ~] 100 -
Cdr hon", t e ~ ;) h n<l . .1 01 . 5 ( 100)

Run ICC 98
t o J':. J . (88)406. 6

J '9 . ':



ICMS ...ICAR _m . ~TIIK E_US
lyFHLO ••IW YOItI:

•• ILLI.G •• PO.T

ICMS ...,caR ,_m.~TIIK E_EERS
IUF'ILO • • tw 'fOfHI

•• • lLI_O We:.oaT

,lIt(n .0 Hi M 24

.lOll IIlO P5100.0 5

ROL f.o Btl - l

P, lAS.:,A ro.:ER AuTHOR ITy"'....
MOU .o B~- l

"011 IIlO PS700. 0S

Sus itna Hyd ,.~lKtd c Pro ject

Ot>vil Canyon (rr.o r t h Bank)

ALASr]. POWER AUTt<'lRIT Vt ....,

....
",~, ,,~ t OLCl. , . f . _. OO ·_,""' . · ,....-"_ , ..... , ~ -:.:: " c

.... f ...· OO. . ....... \,.CrI.O"' C. _· ... Lll• • COfOlf .ar · f . C .. . , r . ~ l '

un 10 7
468 . 6
to
473. I

un 111 100
485.': (9' )
t o
488 .7 .. ­

IElI

100
( % )

100
(1001

~" 114
':% . 7
t o
SOl. ':

un-108' - --
473 . 1- 87
~_5,-,- _~)_

un 109 100
475 . 3 ( 100)
t o
,sBO. 4

un 110
,sBO. 4
t o
.1[5 01

un· 1f2
488 . 7
t o
491. 5
R-u~n- 11i - 91
ssr.s ( 79)
t o
496. 7

497. 0- SOO . 0 r r ac t ur e and j o i r t sPdci ng
ceeere tl y ciose wi t h rce es of v~r y c1 0\E>.
d; scont ;'luOUS . t i ght. te tc , c arb(ma tt' ar.d
ml fl(l" quar t z an d l. ...d t .. mi ca t ill inq,

Df .. • ..
r

' 90
( ' Sl .0

500
' 6O. l )

480
441. 8 )

470 Gr a YWacke
( 432 . 61 (Conul o.,.t>r a t e )

t · ...... 1tJ~.~~ :0.0_,••u_...,....,_."O..·.~.••"'T_ .....~. , ...., . 1 ...• .. . ,_.. ,-
~~r- , ..., • • • • _ , ..~ l.DH OIIM '. , t.~.~, ..0' -(ClOIII , Cl!.-(.. . ._ . I _t ," , - " ) j

Grc1lywade
( Conal O1"e r at e )

440 un- nil 101' -
' 05. 01 439 . 4 ( 100)

t o
~4 . 4

--, - - -
'O' 10 100

444 . ':
(100)

t o
" 9 . 5

'50 --- ---
'O' 10 100(41.e. . 2 ( 00
449. S
t o
s54. 7

':54. 7- 51( .8 Or; 111nq iJl'a t er re tu rn 50 .

Run TO
- -
loe

454 . 7 (1001
to
459.8

'60 - - ---
(' 2l . ' ) 'U" 10 100

459 .8 (95)
t o
463.8

- -- ---
Run ~ C 100
463. 8 (100 )

46.:3 .6- 497. 0 r ract l,lu' and j Oi flt s paci ng is t o
very cl ose t o c lose averaa;n9 2 i" . • f ra cture' 468 . 6
and j oi nt s <It O' t o 90 ' but I'I()s t ly 30~ .

dh coro t fnuOYS. l r requ la r . t i ght but se-e br oke
--- ---
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.101 " P5700 .05

MOt.I ., BH- l

..IT ., 17 M 24

.r- I

ACRES ' ME RIC'N IIICORPOR' TED - CDIlSULTl NG ENGINEE RS
I uFfatO • _E. TOU

DR I L LIN G R E POR T

CUI IIT "'l AS k.A Pa.lf Jl AUTI+OA ITV ' 00,", P5100 .05

....... Sus t t Rd ~yd ,.oe l pc t "; c Pr oj ec t ........ BH.)

.... Devil ( "nyon ( '-or t l'l Ba"" ) INtU ., IE 0' 24

~ " . QOI"' . ....!~ ( 0, 0_ .,. ·_ , ~~• •_ ._ .. . '.... MC._......., " ..... - ,-x. ,_

~ -,r o\4....._ . ..ft. I.O"f; O* ""'•• •c........ "''' aIII( .o.w... ,",_ . I ' C
" ' 0 .....

Grar-ac"e
( ConQ10l"er at e) - - - -

P:",n 12 100
534.0 100 )
t o
S39.C

540
Pun 12'1 100

5] 9. 0 : ' 00)
J 97 . 1) t o

54': . ]

5-'3. 5 Jo i nt a t ]5 ~ , pl dnM . s tt c r ens tce s on
t d re .

Run 124 9a
544.3 ( 96)

t o
549.2

550 (\In' 125 IM - I
506. 3) 549 . 2 11001

t o
55' . 5

.
R\lJl 12E

554. 5 ( 92)
t o
559. 1

560 P.,.n 121 100
<515.5 ) 559 . 1 ( 100)

QI., ...-tz ve in 0. 1 t ee t ,,1("1:" . t o
563. ' 5t:': . t1
5&<: .3 Jo in t .. t 55 • pl<!1 n<!l '- , sl1 ( ~t'f1 S1dt' S to

chl o'-' te fUIc .

.,
" .:1;1,

98
( 98)

86
(87)

100
( 94)

100
( 100)

100
( 94)

100
( 100 )

100
( 100 )

......
~ ­IU,

un- 120

5l5.1
t o
530 . 4

un 121
530. 4.
534. 0

un) 16
506 . 5
t o
511. 5

un 115
SOI. 4
t o
506. 5

un 117

5 11, 5
t o
514.8
1,0-"-1 18"

514.8
t o
519. 9

un 119

519. 9
to
525 . I

~!!S!' COo.O. ,~1 . T_ . OQ~.'_ ...o ." " . '~. '_1 ' ''' .6<.f'(.",_._'P'f•..-.,. .....u..·...."'••ClllllC.a.",.._. " C

530. 4-!139.0 (or e loss of 0. 5 . ..e t .

ACRES ' ME RICAN IIICORPORlTED - CDIISULTING EIIGINEERS
8 UFfa LO • • EW TORI

D R . L lI N G R£I' ORr

..-

ALAsr.A PM !: AUTHOR :n

Gr ' }"fcI Cke
( Conq l (l1Plt>r it t~ )

a._

530
487. 9)

510
( ' 69 .

. 520
478 . 7)



IClI£S ...ICA. _ltD . ~TlIlG E_EIS
IUff&lO , If. l'OIII

•• 'LLlRe •• PO.,

Joe NO P!)700 .OS

MOLl., BH~ 1

Steflt ~ 20 Of 24

ALASKA P~[R AUTHORITY

98
( 98)621. 1

t o
6l L 8

un 1'1

. f ....~ - ,
~~

' f " ~"

S;5 ~r 98
(8 9)

t o
599. 5
un- f35 ~ 1 00

599.5 (7 9)

'0
604.2

un 1] 9 100
614 .8 ( 9"'
to
619. 8

1.:" 137 93
-- -H'+­
un 138 100
SIO. S (100 )
to
614.8

:~"n£ .Hi)- -­
6{)< .2 ( 100)
t o
6Ql?1

~fi 1« 1 - , 00
,,!? 8- 184)
IhLl.7

62] . 8 I ncr ..asina ""Ount s o f verv th in t o t hin
beds of erqtttt te .

612. 4-613.] Quar t z vetn , hi ghl y f r n t ur f"d.
ti ght . irr~ular . i nc l usions of ar gi lli t e .

614 . 9- 620 . 5 Fract ur e ecee , jo i n t sp aci ng i s
ye ry clOSE'. j oi nt s at ] 0 0

• he al f"d wit h U lc!
c h l ori t e , ti r,; t:t but S[)lI\fI' br oken by drilli ng .
615.0- 6] 0 . 0 li t hi c f ragf" Pnts up t o 0 .7 teet ,

,,",~,.~ cO"O· · _ ,0ll _ ._ ..· ,... .•..· _ , · .....· '. 5.
....'tI: • • • _ ..- OII _( .. .._. ~.~. tf..._ .ITt

598.2 -602 .2 Hea led f r ac t ur t' zont' j o in t SPdcina
yt' ry cl os e . j o i n t s at O~ t o 10'" i rre gula r.
rough . ca r bona t e neel ed, j n int!> at 70' t o 90~

i rregular , r ough , ca rbona t e hea l ed . t a l c l
cnlor t t e f illi nq . Most jo i nts t i ght but s ome
bro ken by drill i ng .
598 .2 - 637. 7 J o i nt spaci ng is ge ne r a ll y c t c s e ,
p l anar . SltOoth . t i ght. ccet ee with ta l c!
cnterf te and ce rteee te .

Deyil ( anyo" ( Nor t n Ban k)

Susit na Hydroel e c t ri c r - ej ect

G,.a.......acee
( onglOr-fI' r at e )

520
570. 7)

CLIPI'

....

610
561.5 )

600
552. 3 )

ICJI(S ..lItCA. _ltD - ~T"" E_EIS
,.,NLO • III. 'IOIIt:

•• 'LLI.a •• PO.,

....... Al f.SKA POWER AUTHORITY ' DO .. P5700 . 0S

-.oCT Susi tna Hydroel ec t ric Pro j ect MOL... BH-l.... Devil Canyo n (Nor t h Bank ) ..."~ 19 0< 24

~~
~"'.!±Q!r ~tlI,..O· . ", . ·_._·_...o- .· ' IIll _ . "AC1'~_. 'W"" '" . I.. I .... • • - ,-.. ,- ~ ~

i14..·._._~.- ooo .......~'...o,t .·~. :t.....·..... I · C .n , ~ . ) .,
Gr olyWtl Cke un 128 100
( Cong l (J!le r at e 56' .8 19()

t o
569. 9

510 ·~n-·11"9- " 100-
5Z4 ,71 ( 96)

Sf9.9
t o
575 .1

574. ()'S8 2. 0 Lithic f r agJl'ents i ncr ea se t o
eeeete sf ee, up to 6 tectes ,

---. - - -
un 130 100

577.8 - 578.; Joints at 40~ t o 50~. S~ d ( ; rM; I
575. 1 C85}
t ois very cl ose. j oi nt s teel ee , Chlorite/ta lc 579. 9coat ing. soee sli ckensides . Cor e bro ken by

drill i ng. angula ,. pi eces.

580
519.9 -64 5.1 Dri l li ng ",ater r eturn les s U'ht "

533. 9) 50':. un-n~ ---
100

579.9 ( r eo)
to
58< . ~

:unff2 - ' 00-
584.9 11(0 )

0
590. 1

590
ur:133 - - -

543. 1) 100
590.1 196)
to
591) .1

--
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ICIl£S ""!CAll _m -~T_ f_fllS

lu'NlO • III. tOft
•• ILLI_G alEPoa T

ICIl£S ""ICAII _m - _ nIH; f_fllS
IUff.uO • 1[. YOII

oaILL'.G aIPO.T

8;
16 )

85
( 2'1

B9 ­
(62)

1

'I)

se
( 92)

so
( 901

100
( 100 1

I..~,-
~ ~.

'H '

..cH.. ( MO BH · I

' ''Ut MO n 01 24

"011 110 P5100. 05

';on 1 5~

t Rl . Q

t o
t. .0

£8 9 !!l lo t n . t 0 • II ,,"'!,. · . 1.11(0 Sld~ ,
(" l e n ! ,.
~ '1"l l - e,)1 0 frd C' l.l' " [(.... e , I"' '' ' ,ul" "
~f' r y ctec Jo i " n 41 ' 0 t o ': II ' .d' .
'1,"OClt " . ,.,..1 . " ~. Cd r! fl'! '" of c ·,jo rl ! ".
, t' r ," ,. b. "l it..

un lS1
615. 0

678 . 9- 683.8 $ ht>d r / f r clct u r (' l on e. f rll c t u r e e no t o
j o i n t spaclnq ve r-y ctose • j o m t s a t 10 . p l .lfIor 1 5EO. 5
SI'()(It h . f r oc t " r e s i r n.·q l.l l dr . r ou.;tI. Cdr bClnllt t'
lind t d l c / c tl l (1d t £' COd t i nQ on IIIOs t S I.l ' · ~ d C t' S .

st t c renstces on SOOl'€' j o i n t s .
678 . 9· 6Q/}. O Core l os '!. o ' 0 .2 • .,....1. un 153

so.s
o
f 83. Q

Pl,in lsd
665.6 1
t c I670.8

I
Ilun 15
610.8
t c
61':1 .8

~!,o l'l I ';
6l)(). /i
t o
665 . 6

Sus it nd Hydr~lec tdc Pr(lj pc t

ALASKA Pai EP ~UTrtOR l TV

Gr aywaCl £'
( Conq l~rll t f')

....

680
625 . ~ :

6
b15. 1)

610
616. 1)

100
187;

100
( IDOl

641. 4
t e
64S . 1

RiJJl1 4
636. r
t o
64 \. 4

Run--~4 -100­
( 1001

" un 1~

b55 .2
t n
M • ~

:tun 1.s; - 1 n - -

0'0 .0 (lOC)
t o
655. 2

,1- ' " -~ ~

"" ·~ ' l

R,n 14 ( : ~I
626 .8
t c
631. 7

"Run""14 100·

631. 7
( IOC)

t c
636 .7

~,n-'46 "' 00­
645. 1 (821
t e
650. 0

.HJe" P5700 .05

..ou m 8I-f· l

&ttIn .. 21 Of" 24

637. 1- 721. 3 Joi nt ~p"ci ng i s cl ose t o ltOder ,n
c l ose . j o i n t s gene r cJ lly pl ana r , Sl'l(loth . cce t ec
wi th ca r bona t e . Chl ori t e tlInd r e I c .

63C. O J oi nt <li t 20" . O.G4 i nch of ce tc ereovs
clay.

~"".:!!2' t o\.o. . .. u _ . tt> _ .. ..· ·"" .•-..c._ _~" ...
&0.... . ,_. ...., . l.DU _ u. • .•. .,DS'~. a ' ... . I Tf

M9. ).649.8 ce re bro ~ en by dr i l l t nq,

6J? D-634 .0 Jo i nt Spd:c i nq is very close .
at 30" . discontinuous. ti ght .

~l .A.SKJ, PCIl[ R AUTHORI TY

Susi t N Myd~l~c tr ic Pro j ec t

Gr Clywade
( Con\J l~ra te l

....

640
58~ . l)

630
( 51 ~ .~ )

6;0
(5"' .3 1

'---1- 1 _
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ACRES "RICAR IlKXlRl'OIIlm • _ TIN' EI5I1H I$

I U"ILO • • £. TO.'
D. ,Lll_G REPOR,

co....' ALAS...... P{M R A11THORI Y ,.. .. P5700.C5 CU(IIT AlASK.A PNfR AUTIoOOR ITV ,.. ... 1>5700. )5........ Sus l t n.t HydroelKtd c Pr oj ect WOL( flO Bioi - I ....... SU'i it ro" ~yd roe l E'C t dc Pr oj ect MOl[ 11IIO 8"1-1.... Devi1 Canyon (Nor t h Bank) ,,,n' flO ZJ .." .'.. Dev i I Canyon (Nor t ll Ban ~ l S itU' 11IIO Z' OJ' ?4

731.8
to
737. t

'?un 16 - g:;r­
,n )

"'~"' ! '.i!! cO~ O ·, Tf · ·u.. . ...). ....· _ . ..,. .. · ,_ , • ..c:" , , • •• • .
.....f... ' O• • •• 'f.~'Oft • • •• , t • • '... . I.C" eo-c. :I ""' . I ' C

727. 1 Jo ;nt 0. 1 tnct wi :!e -.;i t;- c l ay ~ I I: 1" <1 ""
-ee r fraCJ!"E"flts .

731.4 - 132. t Fractu r e- roee , j ol r.t 'it'aci nq ver y
c tcs e , joi nts coat ed with car boeat e and t a lc.
Core loss of O. E f ee t.
133. 0 ,loi nt wit h c la y fill inQ.

Gl"aywac l e
( Cong l crE"r a t E" )

1)0
1617.0)

t---t--- -t-- - - - - - - - - - -t---;--­
un-f62- 1 -~ 00­
nS . 6~ I 18)
721. .s
ll ul'l- 1j:: - _.~.
721. ( ( ' 1)
to
131. 8

sa
( 98)

<l8
( 98)

Run 15
700 . 5
to
i J5. 6

~l,ln l ~

695. 2
t o
700. 5

\!lX- '!!!S!!! to.O., . ,.,_._ ' (>10 ...0-"" '" O-..;'t _ ~ ." . i .

.... ' • • •• ' 0 • • "'0(_<.0\1 000 ...... . c. . .... "'IS' co-l . a · fT C

Gr aywacke
( I:ong I Of'Ierate )

_.,-

700

( 644.4 1

-- 1- - ­
Pun 15 100
710. f (loa )
t o
115.7

710
653.6 )

707 . ~ 7OB . 3 S~ar/ f rac ture l one . jo i" t sf'.e i na
ve ry clo se . i oi" t s at 30~ to SO· • ct:l or itf' and
sulpl'ltde R"f nera li u t lo n , s ttc se- r toe s on coe
j oi nt.

P.i,on -~ So:
705. 6
t o
710 .6

Run t f·
715.7
t o
72 1. 0

100
(100)

96
( 98)

1'0
( £.8 1.Z)

7SO . Z
(690. f)

131 .6 Jo i nt at 60 ' . 0. 1 in(~ wi elE'. ( ar '"HE'
and c h y fil li ng .

745.4- 148 . 0 r - ectu re l one . j o i nt spaci ng ver v
c lo se . j o int s at 50~ . p l ener , seoo t b, eeeteo
wit h carto nete , t teet • sor t' or enf'C bv dd llincl.
145.1· i 50. Z Cor p j oss of 0.3 re e t . .

~ ·. D or B{lQ I'-G

un 1t 5 n
~~1 . 1I( !O)
7! I. 5

Pun-1f l~ ;O­

7.:1. 5 ' h 'O)
t o
i o1 5 .7

Ilur. 1£ q~

745. i ( i ~ )

to
750. 2

170
667. 8) 721.3 - 750.2 Jo int SPdt; ng close t o vpn ct cse •

j Ol nU qpnpl"'& l 1y p l an a I" . 'ill'OO t tl . t 1<I " t .
coe ree ...I : h c" r bona t .. clnd t a l c .

I,.jf' 161
721.0
to
17;.6

100
19t)
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t\ cr l'S Arne rica n l ncorpora t ed ~ Consult ing Fngmecrs
Huffa lo , Ne w York

Acrl's Ameri can tncorpor a ted - Consult ing fnginel'r!'>
Bul falo, Ne w Vor l

SUMMARY LOG SUMMARY LOG

Cli e nt

Pro jec t

Site

~lA5 r;. P(),:[R Au HeRIH

$u\i t n" Hydroe l ec t ri c Proj ec t

Dey i I (ctn:tQn (:;or t h 8d" ~)

Job No . __PS1QQ . 05_ _

Hole No._B""-~I,-- _

Sheet No. _ ,_ 0. -1-

Clie .lt _ " l ASKA po.,:( io: ':'Ui HORI n
Pro je c t _ Su'§i t nol_Hydr"oe le ct d c s - crec t

Sit e __ Oev i I Coinyon (Nor t h B.tnq

Jo b NO. _ PS100. 0S _

Hole No._ BH.:J

Sheet No. 01 _ J_

Frac t ure l one ,
eeet ee ,

fr ac tu r e zone ,
eeat ec.
r ra c t u r e l one.
bea l ed .

Jo i nt, '§I ic ke n'§i::te!>

She dr"/f r ac t ur e l one
Fr .tc tu r e l one., ,

Gr olywac ke
relstc Dike

Gra ywaCke

lIof...• 1.( .,u, ,n ,

J60

l OCO

o

J::C

640

660

480

610

440

600

580

400 1(}.:l 6

410

\40

\ 10

':60

SOD 9S4

700

r r.,c t ure l one .
neet ee .Hh qU,J r tz.

Shed" fl" dc t ure .
eeetee .
(Jud l"tz s t d n 'jN'S.

TOP or ROO,.11.S '

"Fract ur e l one .

Qu:tr t z vei n ,

OU<lr 1Z Hnnger s .

. $heet r!f r dc t ure ze n
Fr actu re l one .
hed t ed .

Bree d " . ht' dlf'd .

: Qu ar tz s t ri ngers .

Mail1 ih !
G,..iywdc kt>

Arg1Jh t e

Ov er bur den
Argill lt e-

~.-

I I I

, t

. I
I I

- Jl

.. .. . .. . 06
-0"" .......

Ar g i 11 t te

HI-t+ 'r1 aett c OH t>

ii...+-f-o......~ Gr aY""dC ke

."..
; 1 1

"C ........,h eo- I -t(Ovt • •
. . . . .. , _ 'Ilo. "

eo

l Oll

10

leo

60

40

160

340

zzo

J10

lA.· ~ "•.
" " " ' ,

100

100

160

110

'''0
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SUMMARY LOG

Cli ent ALASY.A PO',.'(R AUTHORIH Job No . P5700. 05 - -
Project SU'i it nd Hyd rtlt'lt>ctdc PrCl:('ct - Hol e No. _ BH~ l --
Site Oev i l C<Jn,lon {rlO rth Bank) - - Stleet No. ---L of --.1_

lIf. .'~ 1.1.
"'fa .... " ... ,h -,.I ccwtU ." ......,. ~

,."-, - ~ ... .0. .. . , ~.

_.
'0.' a l •• · . 1I' " , ' OJ ...

<' . . " . ~ ~ . -

~
I ...r cl _v ~ _ ... e-

120

NO - b Frac ture723 zone .

160 OlD cr B(IIW;G
750.2 '

. 0

- ..
...

.-

..
..

' -0 -

--
' 0

. - 0-
...
.-

- ..
.-. - 0 - ' ...

I- i
i

....
.- - I ...-

r- i .-
r I

, ,
i i i

..
r , I

[iJ
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ACRES AIlERICAN IIlCORPORATED - COIlSULTI NG EIIGlNEE RS
I UFfAlO , IfW YOI.

DRILLING RE"gIlT

CLI( NT AtAS~ PO'r'[R AUT~R ITV

NO,,I(eT Sus t t na Hydroe l ec t ri c Project "01..( IiIIO BH-2

R'Urll'2 -H~~­

42. 0 (t OO)
t o

':6 . 9

Run 10 100
33.0 C' O)

t o

sa .o

Run 1 9B
21.0 CB2)

t n
26.0

R..n 11 95
l 8.0 (88)

to
42 . 0

Run 13 100
" 6. 9 (96)

t o

1)1. ~

ifun-l-~
2t..0-
28 . C I J 51L

Ri;r;<f r~~
28 .0 (82)

t o

n .o

SMU T flO 2 OF Zl

,Ice flO P51CO. 05

28.4-3 2 .2 ~lrIerou s neetee fra ctu"e~ , vpr '1
close l y soacec , neetec wltn q\ldr ll . i rreq k.l l dr"
and dlsconh nuou'i . COn> l oss of g .3 feet.
30 . 3, 30. 9 ~"o neetee 'ihed rs . 30 dnd 500

•

I i n. wi de , QUdr tz hea l ed breec h . t t qht ,
30 .4·90 .9 Jo i nt s close t o IIlOderdle l y cl osel y
ssecee , pl anar , rouqh to sllloot h , irr>n o, iol"
s tdi ni n9, sCJTIe with qu","t z r l 11 inq ,

38. 0 -6 7.0 Crill i nq "'ot t e r re tu rn 50 .

1!tK• •• !,~ COLO_. • 10 ee _ . ..0- ,""" ''''' . ' W L" . " .
. L" ••" O" . • • 'I:. I.01iS 0'1 u ...... LOU co-t: . ct " ..". 0 '

Devil ( dnyon ( ~o rth Bdnk)

Arqi 11t te

Arql 11itel
Grdywdcke

-oc . , , . ,

so..

I .. •..

."

JO
( 26 . 0 1

50
C'J .3 )

40
(34. 6 )

46 .0
O'.B )

iCIlES AII£RICAII IIlCOIlI'ORATEll - CONSUlTING ENGINEERS
I UH ALO • • • 'Oltl

DR I L L ING REPOR T

CLlUI" ALASKA P(l,j[ R AUTHQRtTV ..0. NO. , P57OC . 05

PttO.I£CT, Sus itna Hydroe l ect ri c Proj ect ~l[ MO. , BH-Z

~,TE , Devi l Canyon (Nor t h Bdnk) ' "UT NO 1 .' 21

COOT~ The Od l 1i nq Company O'tILLIN(; OAru '. Sept . 10 TO Sept. 15. 1980
lOGG[O IV . K.J . Wh ite. M. P, Br uen DUE . Jul y 1981

OtttLLING soc Casi n(l Advancer CASING DI" . T£A "" ( 3. 0·) 1. 0 .
_ TMOO : ""'. Diamond Core - Tri ple tcee CO"( OIAM£T[. ; NO ( 1. 75'") 0 .0 .

lOCATION , U TOTU<>< ~ 3. 2Z3 . 13 7 [ UV. ' IOMS, OA'UM "Sl . A.S .P .C.. l one ,
DEPUTU'I[ [ 616. 101 GAOUfr«) SURf'&C £ 1213. 4
.t.ZIMUT" o- !tOC1I: SURf"ACt: 1211. 7
O' 60' 8OTT(lIII or I4OI.f 645.7

_ nR TA8U 1208. 4
" OT[ S · 1) Oeptt.s -.e as ur ed a I DnQ tlo1eo . TN e dep t hs In ( ) .

2) All anql n lIIeasur e'd t eo th e ce re a..h .

~.~ "_"'00. COI..Olt.u . . .... 'OI._ .__._ ..-.-...,• •. - ..
-.x:. ' '''' ~,

l U I ....' I..'_ ._'PL_ OJt ....~.I.OJ'~.__• nt II.... --,
0.0 Ov~rburden Dol r k brown. c rc ent c s il t wH h r-ace of liu ht

qr ay ash , SO"lE' anQuh r cobbt es , No ...am~ l es
2. 0 t aken . TOP or ROC K - - - --C1.7 ) Gray",acke Reddh h dark oray . f i n€' ~ ra i ned meta sediment .

dry roc k. Bedd t na cct nc t dent with weakl y Run I
eevet cpee fol i a t i on at 40~ . Very t hi n t o t hi n 2.0 ' 0
beds of ddr k c;1 r ay arat 11H e. Gene rdll y f res h to (7 5)

t o s l i qht l y wee t ne red , ne re , ",e ll i ndur ot t ed. 6. 0
s ul phide mt ner el i za t t cn ( 5 of rock ) . --- ---
2. 0- 30 .4 - J o i nts c l ose ly scacef , pl ana r , Run 2 50 CO)
rouc n to seoot b, i ron c liid e s t.a tninn , fpw with - - -
quot r tz r i l l t eq . Run 3 ~
6 . 0- 13. 0· rrect ur e zone . jo i nts otM e-ectu res RUil "-
very cl ose ly spaced , i r r f'Q uh r , discont in uous . 8 . 1 63

10 hea led with Qua r t z , t i lOl ht . Core l os s of 4.4 t o (0)
(8 . 7) f ee t . 10. 1- ._- -
11. 2

( ' .7) ;' r c;1 i 11ite -o.,rlq;",iY• very fi ne a r ai nl"d lIIe t asedill;en tary Run 5
rock . Very t hi n t o t hi n bedd i nq coi ncidPnt

10.5 64with weakl y deve lo ped foli a t ion at 35" to 65 ~ . t o (481
lon~ of phyllit ic s heen , poor ct eevece, ve ry 16 . 0thi n beds o r" fi ne c;1 rd i ned qrdywad e .
Gene rdlly f r esh, hdr'd , we ll i ndu:"ot t ed ,
su l phid e ",i ne ra 1i u t io n. -- ---

Run 6

I t . O 100
t o C8' )

20
21.0

(l 7.J ) 21. 0r (ore lo s s of 0. 1 f ee l.

........ , l~ Ji! l //l OATE : Februd ry 1. 1982



IClI£S ••Il'CAIl I_TED - ~TIIK E_EIlS
lu,FILO • IE. YO"

• IIILLIIlO 1I1 •• IIT

,toe lIIIO P5700. 05

MOll 1m 1W - 2

I MIIT lIIIO 3 Of 21

e......

1m:

Df.·..
, ~ ,

60
(S2.0)

70
(60 .6 )

80
(69 .3)

ALASKA P(lW( R AUTHOR IT Y

Sus ' t na Hydroe lect ri C Proj ect

Devil Canyon (Nort h Bank)

~ t OLOlI, f( 1fu-r . ~uA'OOOo •..o,..""'.' ou.c' '''_ ~1I .. 1O ,
/IoLTl. n l". . ..'IVl~.iJ&I ... c. ...'... ..c IfCO'l. ClI: , I . t

Arqt ll itel
Gr aywacke

56.0 End of intense t een oltide s ta in i ng on
joint sur fa ces .

58. 6- 61. 2 rrecture zone . 00 . very cl ose l y
s paced f r actu r es . hpaled with quar t z , UP t o
1 fnch wi de .

63.65 Core lo s s of 0 . 5 feet.
64.4 Quart z vet n, l ess t han 0 . 1 Inch wide .
st6etched . para ll el to bedding/ fol iati on at
40 • c ross cut by quartz vei n lit 90 whic h is
of f se t a long f oli ation planes .
64 . 4-67 .4 Quar tz s t ri ngers. t es.. t han 0. 24
i nch. c lose l y spaced. parall e l t o an~ cro ss ­
cutti ng foliat ion .
68.95-69.05 Core l os s of 0 . 1 f oot .

76. 1·78 . 7 Felsic dike . light gra y, aphanit ic
to fi ne g,.al ned 9 roun~s5. 50 quart z and
plagioclase phenocrysts. medium gra i ned. less
~han 50;: mafies. granod iorite (? ) composit ion
Contacts paral lel to beddir.g/fol1a tton at 600

tfgllt. Chilled zone i n dike up to 1 i nch wide
Baked zone in surround ing arg i ll ite up t o 6
inches wide .
78.7 Argill ite/g raywacke. as above , but com~

pl eld y fo lded and s t ret ched . possi bl y
breccfated , healed . t ight.

..

Run 14 100

51.9 (l00 )
to

56. 9
f- -1e-- -

Ru n 15 100

S6.9 (9')
to

62 .2

Ri,ln 16 90
62. 2 (90 )

t o

61. 0

Run 17 98
67.0 (98)

t o
71. 9

Run 18 100
71.9 (l00 )
to

76.8

Run 19 100
76.8 (8' )

t o

81.8

Pun 20 100
81.8 (9 1)

to
86 . 9

IlCIlES AIlEIl'C.1l IlIXlIlI'OlIATED - COIlSUlTiNG EMGIIlEEIlS
I U"'LO , M( . YO••

DRILLIN G ItEPORT

cuffIT Al A"KA P(lI..'H1 AUT HORtTV ..oe JC) P5700 .05

"""'.CT Sus i t na Hydroel ec t ri c Project MOll JC) BH· 2.... Otov l1 ranyon (Nor t h Bank ) S MUT JC) 4 .. 21

M r_ QC~• .!!!J..2!! ( Ol OIl . " . T~ IIt .~l"",_. ",, "T I.....ac;T""'''''l . . ... I T' • • • " ""'" .,
.or.t & ,.pt

~-.n· ..." . ..T,O• •••11:. LOSI 011 . " ,• • c .~, ,,...0 11 _. ((00(. " . .. . l ' C " T! ' ''; ~ l

Aqi ll i te / Run 20
Graywacke

87 .3 -87.Q te -e l oss of 0.2 fee t. Run 21 96
86 . 9 (70 )

to
90 89. 4-90 . 9 rel ctc di ke . as ase ve, sutcerel Ie t st. 6

(77. 9) t o beddinq / fol iation. 40 - 70 • S()m(lw~a t

90. 9
i r r egula r tig ht

(78 .7) Graywacke Reddish. dark gr ay. f i ne to mediUl!l gra ined
meta'iedimentary rock wit h an arg il laceous Run 22 100
matrh . Beddi ng coi nci dent owith weakl y cevel -

91. 6 (91)
oped foli ation at 30 t o 40 . r.enera lly fresh
hard , well indurated . to

90.9 · 138 . 6 Joi nt s gellera ll y close l y space d, 96. 9
pla nar , secc t f t o rough. carbonate and quart z
fi lling . very few with I r-on Dxldp s te tn tn q .

Run 23 100
96.9 (l00 )

t o
100 Hn .7
(86 .6

Run 24 97
101. 1 (76 )

104.9 ( 0,"" l o..s of 0.1 feet . to
f-tOS. O

105.1-107. 9 (o re lo ss of 0 .3 fee t . Run 25 90
105. 0 (66)

101?9

Run 26
:~ l

110 109 . 5- 112. 0 core l oss of 1.5 fee t due to core 0un 21 ' 0
(9S. 3 bar rt?l mis l a t ch duri ng dri lli nq . ( ore badly 109 . 5- 114)

broke n. 112 .0

Run 28 100
112.0 (S8 )

114. £>- 119. 4 Core los s of 0 .2 fee t . 1I1?6
Run 2 96
114. 6 (96)
119. '

1
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ACRES ••RICA. IIICOlII'ORATED - COISUlTlIK E_[[RS

IUf'ALO • II. YOR.
DII'LLIMO IIIPOIiT

ACRES ••RICA. IIICOlII'ORATED - COIISUlTl.' E_EERS
IUf'ILO • 1(. YO••

DIII'LLIMG IIII:POIIIT

CU OIT ALAsr). PlYti £R AUTHOR ITY ,,~ M) P570 0.0 5 Cl .lEIIT ~lPS~ PCIiI[R t./JTHORITV ..ce 110 P5100 . 05

PIIO.IltT Sus t t nd Hydr OE'l ec t dc Proj ec t .-o.IECT Susi t na t<ydroe lK t r i c Pro j K t.... [)Pvtl Ca nyon (Nor t h B"" k l

MOLE .0 BII· Z

. "U T 1m 5 Of' 21 .'.. De.., f1 Coi nyon (Nor t h Bank)

MOt,.E .c BH- 2

' MUT .c 6 Of 21

:".....". , 1JlK'!~ t Ol..(' e. T'I " ~ ": . "'O""~ . JOo "" ", . • "",_ . '601 ,...
..." • • , _ . . ..~_OOI ...... . C• • '... u:,, ~.« lot

11'lK!'~ co..o;a: . .... ·"-t .f1;IuA • .". . 'OO.. . '..... . q(. ..._ ~" ..~ . ~ ~ ":::
.... .... il. ,OOO . ..l'I . LOI6O" ...... . CA ~I... "OIf~.a:_.·· I ' C " "

Run 42 96
160.0 {80 1

to
165. .1

120
(10 ).9

130
(: 12.6

Gr aywack e

119. 4- il 9.8 ~drt l vei ns . fold ed . st re t ched.
brec c ia t ed , he al ed , tight.
120. 5 Bedd ing/folh tion, 50°
121. 7- 123.2 Core badl j brolen. angu lar pieces
l ess othan I inch. scee cl ay ( OCI t i ng on joints
at 0 .

125. Q- 132.0 Core los s of 2. 5 ft. due to core
baree l mis latch during drilli ng .

Run 29

-c7.­
ll:un ] 1 100
1Z3.2 I 159)

to
E2:J__ ._
Run J2 59
125. 9 {Ol

to
132. 0

150 "'.afic Dl kp
029.9 (Oia bdse)

160
u n .s

141. 5-1 55.0 Cor e loss of 0. 1 feet.

152.2 -155.0 Shear/ fSdc tu r"e 6one . j o int s ~er "l

c lo se ly spaced at 10 dod 90 • fria ble .
brecci a and c1ely gouge . s t t cj.ees toes . Cer e
boldl'l broke n.

156 . .1-1 12.9 Sl ickens ides on III<In)' j o t" t Sl,.l r­
fac es . S(JIIl(O on QUdrtz and chlo ri t e filli !'l9 s.

160 .0- 165. .1 Corp l os s of 0 .2 f eet .

Run 39
1.11 .5

to
152.0
R\J n 40
152. 0

t o
155. 0

il:l,.ln 41
155. 0

t o

160.0

89
{891

93
101

100
{8Z1

135.0 - 135. 5 Quar t z st ri nge rs , up to 0 . 5 inch
wi de . i r regula r . dis : ont inuOllS. Hea led she" r~ Ru n 33
cont ac t betwee n argilli t e li nd gra ) wac ke beds . 132.0
136. 7· }40. 3 Core badly broken by dri ll i ng. )'50

Co", l oss of 0. 5 f eet. ",1=.~Orn....,;;;--j
137. 8 """fie d ike. 30

0
, 0. 5 i nch wide . tight 1'1.U0

5 "0
ccetect r . 3 • ­
138 .6 -14 1. 8 She ol r6 f ractu&e zone, joints very ~I)~'~.~O;"+--;;;;-_l

j
c lose ly s p.J ce1 , 10 t o 20 • Run 35
138.6 ·1390 Joi nt s gene roi ll y c lo "~ t o ve ry 131. C

, cl osel}' specee, r l olnu l smoothto rough open t t c
13Q. ~ f-------j'~nn""· ·,~tI~'~l~llL.2l!n~~"",-,,,mol!1L!!!.t1l...!! dens i~e..L-_ .__ 140. J

0 20.8 """fi c DIke oa rk green . fine to medium grained. feldSpoir tR,~"~o-m"h""-l
(Diabas e) lat hs form a f ibrous tes t ur e , 5- 10 white . 140 J-

radiat ing zeo lite cr vs r al s up to 0 .02 Inch . .
QUoi rt l replacement Sf crys t a l s . Upper cont ac t 1 4 ~04
at dppro_i md te ly 50 • i r regu la r . t ight . a rg l1- '3rt" "
1i te cnet te-e t . "'R'iiif'"
Jo int s close ly spaced , s li ckens ides . Chlor it e 143. 4-
on IlIOSt. 145. 4
139.5· 141.0 Chill ed lone in d ike': fiRu~,~,~)~.t-'fIiir-l

139. 5-1 39. 8 Aphani t ic . 145. 4-
139.8 - 141.0 Very f ine grai ned . 141.5 +- - -1

141.3-1 44 .0 Jo i nts oIt JOO t o ZCP . ~~-
su r fac es with cnlcr t r e and sli ckensides.

. 110
{I 'U

180
lJ55.9

114.6- 183. 1 ( hi ll ed zcne :
174 .6·118.5 Fine gra i ned . less t han 5

zeolites .
118.5 -1 83.1 Ve ry f ine ~ ra ; ned t o dphdni -

t i c near contac t.
119. 0- 183. 8 oFr!(!Jure l on,.. joints ve ry cl ose l
spaced at 20 • 40 oInd 60"" . ce tcrt t e, CldY and
s l i, kens t de~ on many surfacps. (a re brokenIinto angula .. pieces helCJlo; 181. 0.

--- - - -
Run ~ 3 100
165. .1 {l 00 )

to

170.5

--- - --
Run 44 IOC
170. 5 {961

to
115.6

Run 45 100
115.6 181)

to
:18 +.
~R~ 46~

118 .6 · (41)
181. 8



kll£S lllERICl1l IlI:ORPORlTED - COIlSUlTING E_EENS
IUF ' &lO • I f. YOIII

DRILLIN O REIJOIIT

ct l!:'" ALAStJ, P('1oI[ R AUTH(lRITV

NO.lICf Su:;i t n6 Iolydroel ectd c Projec.t

Run 57 100

126 .0 (100 )
t o

231.Z

-,,,
5' 100

236 .3 (lOO)
to

241. 0

Run 60 100
Z41.0 189 )

t c
244 . 7

I t ..•.. . <
~-.... • • ~ ~ j

Run 5.1 100
211. 1 ( 941

to

216.9

-
Run liS 100
Z16 . 9 (95)

to
zzo.)
Run ~6 100
ZZO.1 1%)

to

226 ,0

--:-:
Run SA 100
231.Z (100 )

to
23fi. l

Joe ~ PS100 .0S

MOLE" BIol - Z

SMU T " 8 Of 21

233.0 BE'ddillg /foli at loll a t ~OO .

235. 0- 218. 3 Int e r beddt"d a'"9i1 li t E' . ver)' th i,.
t o th i n beds . da r" qra)' .

236 . 0- 236 . 6~ St'lf"ars . 50"'. healf"d
Qua r t l ve ins faulted

237. 8- Z38. 3 alld folded cOI""pri si ng
40-: t o 50': of roc k. l ess H an 0 . 5
in , wi de . t i ght. har d. well i ndur .,t ed .
t i ght co nt act s .

241.0-24 2.0 r rac t uoe l one. j ot r-rs very ctose
SpaLl!" at 500 and 0 • open al'ld t igh t .
sli ckensideS. pyri t e . ch lor~ te .

241.0-2~ 4 . 0 InterbeddE'd argi lli t e , ve ry t h ;1'l
to t h i n beds, da r k gra y.

230.0- 231.0 CO'!'POsf t ion nead)' Qu,)ru itf' . les
th an 20 ~ ft~ in I'la t r h .
231 ,2 Jo i nt . 30" . s 1t c "pn~ idE'S .

218. 1-Z18. 3 r r ac t loloe l one . t'lE'a l ed. es ebove
but fract",r ('s a t 90 .

llC'.;i"'_~.!.!..2' CO~O • . f(.,_.'O ·_,"OO....... , .~_.....~" ....
"" •• ""0"•• a'lt_ l,Q1.I 011 ...., , .u, OOG. r,lJ lf W-C , C!Io.t " ., .. e , (T C

213 . 4-213 . 7 Core br o~en along hea l ed joi nts.

[)evil Canyon (Nor t h Ban" )....

220
{I <l(). 5

2'0
1201. 8

230
(199. Z

kll£S _1llCA1l IClllIPOUltD - ~T1'" E_EIS
IU fF&LO • If. 'fOIl'

D.ILLIMG IlI'OIlT

c'-'.... ALASKA POIriER AUTHORITY ,.... P57(J) . 05

-.ocr SYs ttna Hydroel ec t dc Pro ject MOt.I "B~- 2.... [levU t.ln yon (Sor t h B.1nk ) ..... .. 1 .. 21

.'. ~_~ tOlDa,rr.'_.OVuA._.IOo""....,-.,_.'''~I , .' .
,..... . <_. -
~-W "''''.''',0..HftIt I.Ot' 0'1 "" . , C"''', """ (OIIll , llI.",, ' '''' . f'C "'1 ~~ :> ,

Mafi c Dike --- ---( Dia base) Run 41 100
183. 1 181. 8 (I l l

0\8. 6 Gr '1""ke Rock descr f pt i Ol'l . es above.
300

• il"r@'qu}, r
te

183. 1 Contact at appro_ tlll,tp 1)'
I BS. 9t i ght . no shea ri ng. no hom t eh in g raywad.~ .

186. 3-192. 2 /).IarI z ~trin~elis . ~ ery ctose to
Run 4J3 100closel y space d at 20 t o 70 • 0 .0 4 t o 0'5 inch
185. 9 0 (0 )wide. c ro sscut t i ng beddi ng/ folidt i on (50 ) ,

lII i nor carbonate . to
187 . 7- 187. 8 $heu . 500 • breccia dno chy in· 190. 8
cOMPletel y he al ed wi th ca r-bandt t' ..nd Qua r t z .

190 IIlOderatel y so f t and frid tlle .
0 6' . 5

Run 49 100
192. 2- 193. 5 lillly sa nduo"e . H ght 91".1)'. f inE' 1')0. 1\ 11(0)
gra i ned. F~sh . hard . well i ndur at ed. Grd· to
dat 10na l coet acrs . 19]. 8
192. 5 Beddi ng and poor ly cevetocee fol idtlo n Run SO 100
at 400 • 193. 8 (lOO)
19] .0- 251.1 J o i nt s gene ra l1 y c l ose to modE' r - t c
a te l y close l y spa ced. pla na r smooth to rou gh.

198 . 9t i ght. quartz and ca rbonate filling . 1\0
stain ing .

- - -!tooRun 51
200 198. 9 {lOOI

{l13.2 t o
20U

Run 52 ,00
203 .2 (l OO )

to
206.5·212.2 F t'actu~e zone fract ures ve ry Z08 . 4
c lose l y spaced a t 0 t o ZOO . i t' rt'9 ula r . healed
with quar tz and ca r bonate, tight . hard .

Run 53 100

210 Z08.4 (l OO)
t o{l81. 9

211. 1
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Gr")"Iade 245.e·Z 46 .0 Two fct nts , 60 with slickenst dfos Run 61 100
2( 4. 7 ( 90)

to

249.8

2SO
(216. 5 Run 62 100

249 . 8 uoo )
to

255.0

Run 63 98
255.0 (94)

t o

25B .~ 260 . 0
C223.s Argillitel Inter-bedded arg i l l i t e and graywacke. eeteseet -
260 Graywacke menU ry roc k. Ve ry t hi n beds ( les s tban 1 tsc

(225. 2 wide ) coi nc ident with fo l iation at 40 to 50 • Run 64 100
zones hi ghl y fo lded an d s t rpt ched. Ti ght . 260 .0- ( 11\1
hard . Sh,u'p contac t . 262. 5

Joi nts cl osel y to moderately cl ose ly spdced . Run 65 94
plana r to i rregular. s11c k t o l"Ou9h. t ight t o 262.5 (83)
open. carbon at e . ch l ori te and clay '111f ng. to

267. 3

26;.3: 100
(82)

269.5

270 Run 61 100
C233. 8 269.5 ( 73)

to

274.7

213. 9 Argil lite As eecve , beddi ng/folinion. 40° to 50° .
(237.2 275. 2- 276.0 Fracture zone. 10tnts very cl osel Run 68 96

s p.1 ce<l at 00. 500 atld 7ryJ . s td ensi des. 274.7- (SO)
277. 5

ICllES " .Ical I_ TED - ~TIIK [.-£[1$
IU"110 • If. '10ft
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...- ALASKA POWER AUTH{\R ITv '00'"' P570r. 05

-.oCT Sus i t na ~ydroel ec tdc Projec t MOLl _ BH-2
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Arqf1 1t t e 277. 4·279. 8 Shea r / f r act ure zoge. Ja i nt s ve&1
c losely t o cl osel y spaced at 0 , 20 and 50 • Run 69 100
carbonate. chl ori t e and tal c on IIlOSt st,l rf acea . 277. 5 (48 )
cl ay and slic kensides on joi nts at 0° and 20 . to

280 279. 5-281. 4 Beddi ng/ foli a t ion folded and 281.5
(242. 5 s t retched . N~rous QUartz veins up to 2 in.

wide . mo stly along fo l iation and jo i nts , t ight
hard . Run ,'n 100

279. 5-2B7.0 Shea r / 6r act ur eozone , 60lnts very
281. 5 (95)

cl ese l y spaced at 0 and 10 t o 20 • plana r , t o
9IIoot h. t ight. s ltceees tees , t a lc coat ing. 287. 0
pyri te par t ially to c(Jllplete ly repla ced by
quar t z .

287.0 .
(248 .S A""9 i ll ite/ Rock aes crip~ ion . as above . Beddi tlg/foliat ion Run 71 100

Gr aywac ke at 30 t o 40 • fo lded. s t retched, offsets i n 2R7.0 ( 96)
bedding, argillite spotted with dark gray t o

290 cry s tah 0.1 in ches wide .

C251. 1 Two j oi nts . 70° and 600 292.0
291.1 . 294.8
re spect ive ly , t ra ce clay .

293. 6-294.0 f rac t ure zone , f r ac t ures ver y Run 72 100

close ly sce eee , i r reg ula r and dis cont inuous . 292. 0 (100 1

ql.ia r t z hea led , generall y crosscutt i ng t o

fo lia tion . ti ght . 297.0

297.0- 304. 0 Pyrite Cl.ibes l.iP t o 0.5 inches, RUii""""73 - 100--

part iall y rep laced by qus r t z . 297.0 (87)
297. 9 Ou ar tz ve i" at 50 • 0.5 inches wide . to

300
s li ght ly fol ded. par a ll e l to bedding /folia ti on 301. 7
299.7 Jo int at 50 • clay f il ling itnd san d

(259. 8 s iz e arg i11 ite fr'lJIM!nt s.

300.5.300.71Shea r.. nee ted , folded ani e-ectate Run 74 100
302. 0- 302.1 f r 3lJ'1ents i n quar t z Ntrh . t ight 301.7 (100)

hard . to

306. 7

305.5-307.7 F ractu~s very c lo sel y spaced .
i r regu lar . dtsconti nlJOUS. quartz f il li ng.
s li ckensioes at 306. 5. Run ::> 100

30E.7 - (70 )
310 .4-311.5 ro-e broken int o angula r f ragment 309.4
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Run 89 98
357. 1 (98)

to
359. 5-3 62.0 f ract ure zone. j ol nh very c10\t'1 361. 9
\ paced at 300

, t ight .
361. 4- 364. 7 Beddln9/foltat ion at 500

•

CUE'" Al ASKIo P(l;,:[ Cl: AUOOIl:ITY

f'ttOJECf Sus ttna Hydr~l l'c tri c Project

Run 90 96

361. 9 {' 5}
to

366.1

Il::,m 85 100
n s.s. (83)
34] . 1

Run a7 tOO
347. 1 {I001

to
]52 .2

Run 8Sl 100
352. 2 {IDOl

to
357.J

. ,
" ~ :>I

·~; . r' I ~~ )
t o

347. 1

----
Run 91 96
366. 1 (96 )

to
312. 0

' MU T II) 12 Of' 21

"011 fill) P570C.05

364.6 Core l oss of 0.2 fee t.

366.5-3 66.9 l)Jartz ve in. 40° . i r regula r .
para llel t o and c rOS~Cljtttng beddi ng.

fine grai ned llleda~ed iltl('nta ry rock t hinly i nt pr
bt'dded wi t h gra ywacke . reddish, 1\'IE'd i tlll t o dar t
gr ay . f int' t o I'led t lof!l s ra irll'd III(' t a ~t'd f ll'lt"'l t a ry

roc k with el ongat ed sand gra in s. Occas ional
phyl1it ic sht"@n in a'"9i11ite . Geoner all :oo f ..(' \ tl
hard-we ll lndu ratl'd.
340. 5· 340. 6 Quar t z vei n. fol ded. t igtlt . I'la r d.
tnclusi ons of arg tl litt-.
]41.5- 342. 0 . l), ar t z s t ringers . 0.2 5 inctle\
342.8-343. 3.... wide, highly fol ded and cont or t ed
5OI!'e 8fhet al ong foliat ion f r!( tu rp cle ava9t'
a t 40 • tight . tv.r d.
344.0 Graywac ke eees becoming n ne to cea-se
grai ned. \0!'lI! gra dPd bed~, tIei:l\ 9pn('r a1t y
l e \ s ttla n 6 lncne~ wi~ .

....~~ t Ol O_. " 0-_ .~~"'~...o'''. '' '.r ,","",_ . r ~. ' • • ,&<." ••••0'1 • • • Ot;_~ lIII_.Uw .".~'~. a: 1'[

Dev il CanyOfl (Nor t h Bank)

A'"9i1tt tel
Gra)'lolacke

370
(320. '

:~ .....
; '- '

....

350
(303.1

360
{31l.8

IC~£S A.~lca. ,_1£0 -~TI.' E~EIIS
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A!"'9 t11ttel up t o 1 inch . ide . J a i nt at lOu. Sl i ckens ides
~~.~~ 1b1310 Gr. "",e ke and ta l c ; Jsi nt at 40 pla n. ,. . sli ckt>r.s i dt>s.

(268. 5 l?isbti ty,,; ~Ja~~~org~~~Oe:;t i~J · l t nc~s 311.5311.
(269. 8 AnJt1 l1 t f' Roc k descri pt ion . as above. f ew tnterblods o ~ Run 77 100

Jr ' )"Ilclcke. 311. 5 {9-\ }
to

3J6. 7
315.0 - 316.7 Fract ur e zone . 1.-re9ular and df s -
conHnuOU5 fr-act ures . qua rtz fill ed . tight.
ha rd .

Run ~8
( ~;)

318 .6 -424 . 1 Jo 'int s genf"r. l 1y c lo sely t o IlIOd- ]16. 7
toerately close ly spac ed . occas t :ln.l zones very 319. ']c lose ly spaced, generall y pla na r . slick t o

320 smooth. tight. cl'l l ori t l' and t a lc fill i ng quar t ' Run 19 100
(271. 1 carbonate and trace cl ay/~ l1 t . 319. 1 ( 74)

Breccia . 0° . l'Iea l ed . t ight. hard .
to

322.3 -323 .0 323.5
325.0 0325.5 Bedding. On. ; ro~~ cvt by f ol iati o
at 50 • Run 80 100325. 5- 326 . 6 Nune rou~ quartz vei ns and std n- 323. 5 lI OO )gers. paralle l to bedding /foliat ion. very t oclosel y spac ed. 60ntorted . ch lori t ,:, coat in g. ]26.9328.5 J oi nt . 45 • carbona te. l ess t han 0 . 1
incl'les of sil ty sand . Ru n 81 100328. 5 Argi ll i te . redd is h gray . ° 326.9 (91l328.5 -329 . 8 Quar t z str inger s. 60 • cl ose ly tospared. up t o 0.25 i nches wige. t i9ht . 330.1

330 329.5·330 .4 ()Ja r t z vei n . 20 • 0.5 to 2.0
(285.8 inches wi de . i rregu lar . frac~u rt d . t ight . Run 3 92

330.b -3 jO.9 Quar tz vei n. 30 • 1. 5 inches wi de 330.1 (56)
f ract ured . tight . chlor ite . 332. 6
332. 6-33 1.5 Core l oss of 1. 6 fee t .

Run 8 67333.3 -333.8 Shear/foactu re zone . j oi nt s very
clo se ly seecee at 20 • s 1i c ken~ i des and stl t y 332. 6 {53}

ii2~6~Sn~B9 ' Shear Quartz hellll'd
to

334. t t aM. hard JJ7 . 5
(289. 9 Graywacke As above . lo wr contact at 30· .

;~~ .s·
.w

"0 ' _""" . 2 ~F'O\Is quartz stringers . 339.5 (701

,m·! "1tl~~'e
'"l'''' ~_ recc r an , ~, .. . u .'.s_ " ory

Run 8
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414 . 0 +-- - - - -I - - -- -- - - - - - - - - - - - - -t
(358. 5 ) Arq i ll itel Rod d'''; cl"i pti Ofl . es above. ': 16.9

Gra)"lld c.e

CUEIIfT ALASKA r a.,:ER AUTHOR lTV

,........ .
~ .~

" " -...
'"" 98

--- - - -
'"" 99 100

407. 1 ( 931
t o

~ 1 1. 6

--- - - -
Run 101 100

.1 16. 11 ( 91)

to

421. 9

- - - ._--
Run 10 100
4Z: . 1I (l 00 1

to

.1 21 . 2

- - - j--
Pun ~ J 100

427. 2 (l 00)

to
431. 9 ---

Run 104 100
431. 9 ( 94)

t
4] • . 2

Rl.1f1 100 100
411. 6 (100 1

t o

~o. IiIO 1'5700 .05

MOlf IiIO E" - 2

;,~.... . , 0.. 0 - .f.· ,." · 100 _ .. " 1 , ..

.... . f.&• •OOO • • • t'I . ~1 0& io&" .' . ' "-'I 1 ' ~ , 0(

406.2 Jo i n t . 20° . ch; H ll i m; .

~ I O . 7 Qua , ~ ~ ood wH h chl or ite s t r i nqer s ,
1 i nch wi de .

';N. I· 562.8 Jo i nts qe-nt' f" a lly IlIOde "dtel y
c l o'ioe l y spec ee , phnar t o i r " ':'9"J 1ar. smooth
t o rouqh. ti qM t o OPen. S(Jllt' ca rtlOndte
fill i nq. ...ery f ew with qua r tz dn.1 c1<1 )' f i ll l f11
some chlori t e s t d l n i nq.
424.4 l es s t al c and chl orite 01, jo i nt s t>eloOj .
426. 6· 431. 9 CO N' l os s of 0. 4 f ee t.
HI .5 {)Jdr t z ve i n . 2 inches w; de . dS eecve .

Jo i nts. gene ..ally mode "dt e l ) cl osely sf.ac.e-d .
zone s very cl oset v spa ced . gene rally pl dnil..
t o i r req uld r . smoot h t o rou';h . ti 9r.t t o open .
qua r tz and carbona te f il l ing , s (Jlle chl or ite
s ta i ni ng .
415.9-4 16. 6 Fe lsi c dH e (a pl i t E'l . l i ght gr a)' .
highl y irregular cc nr ec t s , stringe r s pene t ee­
t in g graywacke up t o 2 in Ches . ti qh t , ha ra .

4Z0. R- 421. Z f},;a ,.t z st ri nge ,.s . 0.25 in ches
wi de , f ol d..d . i r requlil r and dh continuous ,
t i 9M .
~Z2 . 3-42R. O !)Ja ..tz ...eillS and s t ri rK;e .... l e s s
than 1 Inch IIII l de . lIIode r a t e l y c l o s~ l y t o c tcset
s pac ed , Ir regu la r . 'Jnf r ac t uf"ed. t i qht .
Chl ori t e mi ne ra l i zati on .

ACRES A_RICAI IIICOlII'ORATED - ee-JlTING EllGllEERS
BUffALO , IE. YOI.

DRILLING REPOR,

,. ~'..
"

",>.lEer Sus i t na Hydr~l ec td c Pref ec t

.m:

410
(m .1l

430
1371 . 4 1

410
1363. 7)
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Argil lite Run 92 95

Gr aywa cke 314. 0 Core los s of 0 .2 fee l. 372.0 1731

J o i nt . 40° . So 11t ; sand
t o

375.3 f i ll i ng . 376 . 1

Run 93 100
376. 1 1100 1

t o

381.1

3»0
1329. 1

Run 94 100
381.1 11001

to
383. 9·)89 . 5 Bedd i ng hi ghly fs l ded and con- 386 . 2t o,.tt"d . f o l ia t ion a t 40 t o 60 pa r all e l t o
and c rosscut t i ng bed1 in g . offset s al o~

f o l ia t i on.
Run 95 96
]8 6 . 2 ( 96 )

to
391. 4

390
(337 . 7

391.4.407. 1 Core 1o'ios of 0 . 4 feet . Run 96 98
392.5 391. 4 (88 )

( 339.9 C. r af'!k'c ke Roc.. descript ion. as eec ve, ft'W yery t h i n t o t o
thin a r gil l i t e bed s . 396 .6
Jo in t s c1o!oe ly t o ecee re telv cl cset y scacee ,
gener a ll y pi ana r . s lid t l) SlIIOot h. U ght . f et
chl Or it e and t al c f tl l ed ,
394 .5 Qudr t z s t ri nge r . 70° . 0 . 1 inc hes wide, Run 97 98cros scut t i ng to t t e t tcn but s li ght l y offset by 396.6 198)
frac ture dea l/age.

Iflo . 0.5 i nches wide . to
394.7 Qua r t z pod , 1 401. R

400
i nches l ong. d i s con t i m... ..s ,

1346. 4
4CO .7-406 .0 Core l oss of 0 .1 feet .

Run 9~ 91

403. 0 Bedding/foHat ion . (;o ff . 401.8 (89 )
t o

407.1
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DltlLLI_G .EPO.,

:~/~' m)
t o

_-t~ __
",n llq 100
J9~ .4 ( QB)

t o
4Q9. ':

. 1...• •
~.:':'""

-- - -
Pun 117 100

490. 3- (t . )
J9 2. 5

.un \11

!inTf2 ""1W
410. 3 (85)

t o
J 75 .0

-- - -
Qun 1:-1 100

475. 0· (l OO
477. ] _

p",n lJ 4 100

177. 3 (1 00 1

to

481.9

Pun 115 100
481. 9 (69.

t o
485 .4- -- ---

Run 116 100
-ISS. 4 ( Q6 l

t o
.HI0 . 3

fItOl ( IG B~- 2

5'1«(1' IG 16 Of' 21
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SOO . 5 ~dd i n9! fo1t at ion . ~oo .

4 0l1. R Jo int . sao . c :oIl j l o.Jt i nQ.

"'''' • • " i '!' ' O~O. ' (0'_ ."0<.0&'_ ..o , ,~ , .
.... . ' . .. " 0 • •••"1. ~$ OIO ...•.. . t •• ·... . Ul $ · C_ • • I IO["· 'O". I ' C

490. ] · 494. 7 ~t1ea r! frac tu l'p 10"8 ' jo i"O'§ ~ e r~

cl ose ly to ctcs ety soecec at 30 t o 60 • Vf'r.v
t hi n e- ecc t e , c l ay QOUQP ~ "d ce- eoee te 0 '"

j oi nt s:lrf 'lICes .

474. 0 Oudr t l vet n , 9(10. I in ch wi de . t -e e ­
t urec , open jo i nt wi th chIl -t t e .
,n : . !; QL. a. tz ve in . -10° . 1 i nct. widf' .
fr"c t ur pd. t i ght.

.172. 5- 473. 0 Core bddty brO~,t"n by dri lling .

Arg i lli t e!
Gr"YOO<lcl e

ell("" Al ASU. P(r,.j[ P .\UTHOP.li v

. 490
(424. ' )

''''(415. 7)

500
433. 0 )

410
1407. 0 )
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,..... iI!~ ., .!, ~~ Cll. O_ . , .·...., . ~. "._. IO ..·,_••.t<:. ...'..~. . ...... . -. .. ,1- '· .,
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a"I• • l oOtt. . ..ft• •.0'"' 1)01"''' .Uo .'~...c l _~. et OO( ..~":; : f ' e Of ". oo

-~ ~ ,,-,

Argillite/ "" ""
,.,

GraY"!acke 4] 7. 2 196 )

440 439 . ] · 453. 6 Qua rt z ve ins. 20° t o 50°. parall el t o
1381.1 ) t o s:J~arallel t o beo1d' ng/folld t; on . 3 in ches ·:4 2. 7.

t o 6 i nches wide. clo sely specee, ve ry closely
fractured. 10 to 20 cnt c- f t e minera l h at t on.
tight contact s . Ib n 106 100

442. 2 (100 )
t o

444 .9

un 107 98

':':': . 9 ( ~8 )

t o

':SO. O

'50 --
389. 7) un l OA 98

-150. 0 I " )
t o

455 )

Qun 109 100
455. 3 (100 )

t o
'60. 1

'60
398.' ) Run 110 100

' 60. 1 (100 )
t o

465. 3

~un_ l~ l
( ;~ )465. 3

t o
470. 3
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Arg t ll1tel Quar t z lIein , appro l i lll<Jte l y goo. ~"n 120 98 Argillite! Run 126
502. 2· 502.4 499. 4 (91l Graywacke 534. 7 Core 10\ 5 of 0 .3 feet.Gr ' )'M. ch unfractul"e'd . t ig ht. i r l"!'9ula 6' contact. to Run 1" ..503.0-S03. 1 INa..t: vet n, 60 • broktn by 504. 7 535.6 ·543.5 f rac t ures c l ose ly space d.
dl"1 11tng. t tght cont ac ts . Irl"!'9uh r . t ight . Quartz hea led. 53: . 7 (9' )
S03.3- S03.8 Quartz ve tn. appro..t..t e l y nO.

~"n 121
t o

0. 5 tnches t o 1 t nch ..ide. fo l ded. unfract ured 100
538. ]tight . t r f'@g ulal". SO< 7 (100)

504. 0-505 .9 Quartz ve i ns and stringers len t----
tha n 1 t nch ..ide. folded and offset al ong to Run 128 81
foltat ton. unf r act ured. Ugh t . har d. SM.I SolO

538. ] (81)
SOU Qua r t z pods . 0. 5 Inches to 1 t nch wtde . (461. 7l to
as above.

100
• 0. 5 t ncee s wt de. 542. 0S10. 2 Quart z vei n. Run 122 10051 0

fr"ctu~d . t ight . SM . I (84)(441. 7) Run 129 100
t o 542.0 ( 911 )

514.0 54~ . 5 - 54 1. 2 Shear/ fr act ure zone . jo int et to
IC , Ar regular , sand.v r il t / clay bre ccia . jo int 547. 2
at 10 • pl anar . smoo t n ta lc coati ng. Corp

514. 3-5 14. 5 Core bruken by dri ll tng . Run 123 100 badl y brokE'n.

514.0 (961 r--1-
Run 1]0 100

to 548 . 7 Jo int with c lay fi ll i ng. 541. 2 (l 00)
SIU t oSSO

(476. 31 552.0

S20 519. 5 Beddi ng!folt at i on. 600• Run 124 100
Run 131 9'(4SO.3) SIU (100)
5~2 .0 (9' )

to
:0

5t4 3 557. 1

1
lb.n 125 100

Run 132 100524.3 (92)
557. 1-551. 5 Co re broken in t o angula r f r..g_ 551. t (S91

to ee nrs , gene ra lly l('~ s than 0. 5 inc hes . to
529. 5 S60 562. 0

~~~ :i _5;~~~t . F~;tu~~a~~~; , Sj~~~~ ~ ~a~o :1I11n
(' 8S. 01

SJO Run 126 100
('S9. 0 ) t l"reguh r , rough. t alc and carbona te contng. S29. S (8S) 562. 8-621.0 trect ures and J.,t nts very c lose ly Ru n 133 100

Co re badl v brore n. to
t o cl osel y spliced , ca l cite lind Qual" t z hea led. 562.0 (88)

531.2 Qu;lII"t z vetn , 500. 0 .5 Inches to 1.5 534. 7 har d. t tght. to
t ncnes wtde . unfl"actu red. ttght . 561.0



ICII£S ••RICAI ICIIIPOllATtD - CCIellTIIIG £_£RI
IU"ILO • lIe 'lOtI.

.aILLI.G alPOaT

tLlbff ALASkA POlo'[ R AUTHORITY "01 1m P5100 . 0S

-..oCT Sus t t na Hydroel ect ric Project MOU: • BH-2

s,,. Devil Canyon ("ol"th Bank) ' MilT 1m 19 Of' 21

~..' .. QL1,i!!,,!'.L"" ( OLO., tt . . ..., . J'OL....'_."O..."..........'....''''Lt ' llS . .,""," "'-:lC; . ,, ' t
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A'"9 t 11He! S62. 9- S92. 0 Bedd in g hi ghl y f o lded. s t r e t c hed "' 113
Graywacke and er ecc tet ed al ong foliat ion. ti ght. har d.

un 134 100

567. 0 ( 94 )

to
S70

572.1(493.6 )

un 135 100
572 . 1· (92)

574. 4-598.0 Fr ac tu r e l one. joi nts and frac- 574.6
te-es very closel y spaced, mos t Quartz heal ed6

un 136 100gener811'1 ti gbt , Ch18rtte coated. joi nts at 0
574.6 (98 )to 20 and 50 t o 70 • f rac t ures. irregula r

and discont inuouS. Sane core broken by to
dr flling .

579. 9

-sao
un 137 100S02. 3)
579. 9 (90 )

to
S82.9

"n 138 100
(20)

584.9-589. 6 Co re 1055 of 0 .2 feet . Run 139 96
584. 9 (SS)

to
589. 6

590 Run 140 100SI L O)
5A9. 6 (68)

to

594. 6

..

ICRES ••RIC" ICIIIPOllATtD - _TIIIG £_URI
'UfFAlO , Ir. YOI.

O.,LL,.G al PO aT

CubIT ALASKA PflW£ A AlITHORITY ,101 M) PS700.as
"'O.IIC:' Sus ltna Hydr ot> l ec t r l c Proj ec t MOLl 110 BM-2

,,,. Oevl1 Canyon (Nor t h Bank) INfI' 1m 20 OF 21

a ..·.. "H!!.'~ l OU) . , '1 . ' ~.I . O"(I"""' oQOo , ..o ' ..' ,...,NC"""".,....~" ..lO . ......... . ,-oc . ,,,.,
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Argill i tel Run 14! 100
Grolywacke S94. 6 (96 )

S~?6
600

~;9: 6: (82)(SI9 .6 )
601. 2-621. 0 Fractu re zone , j oi nts and &rac - 601. R
tU6es very close ly spaced, Joi nt s a t 10 to

~~l ~~J
lou

20 , pla nar smoot ho some ~a l c and carbo nate
coat i ng, and at 40 t o 70 , planar to 604.0 (911
i rregular, t ra ce t al c and carbonate , fractur t!S
i r regu lar and discont inuous, ti ght. Run 144 100

604.0 (M)

to
609.2

610 Run 145 . 100
(528 .3 ) 609. 2 (lO)

to
614.2

Run 146 89

614.2 (SI )
to

619. 5

620 Run 147 100(536. 9) 619 . 5 (89)
621. 0-656 . 2 Jo i nt s generally wi del y t o very towide l y SPaced, pla nar , smooth t o rough, tight
t o open, ca rbonat e and quar tz fi lling . 624.8

Run . 1 ~tI
(~; j624.8

to
627. 3 Shea r . 60° , ~ i nch w.l de. c lay ,nd

0 0 . 1brecc ia fi ll i ng, f r ta bl e . Core 1055 of 0 .2
feet .
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Arg i l l ite/ un 148
630 Gra ywacke

(545. 6 ) ur 149 100
630.1 (100 )

to
6) 2. 6

light gr ay, qua r t z ri ch rcce , po rp hyri t i c(W .8 ) Quartz Diod t e 635. J
Gr anOd io r i t e t ectc re with medilJll t o cea -s e gr ai ned plag i o-
DUe ct ese and quar t z c rys t a ls i n a fi ne gra i ned

t o ilpha nit i c grouncin.3 SS of pl dg l oc1a se and
un 150 100maf i c s . Ov er al l te ss t t\(ln 10 eertc s .

Ge.' t' . .. 11y very hard. f r e s h , ...ell indurated . 635. ) (l 00 )

to

Jo l nt sowi de l y t o ve ry wide l y s paced a t 30°
640. 5

040 and 60 t o 70°. pl ana r . !>I'Iooth t o rough , t ight
554 . ) } t o open , Qua r t z f il ling . Run 151 98

640. 5 (921

t o
645.8

-
646. 0-650 . 1 Qua r t z ve i ns , c l ose l y s pecee I PJn 152 100
in ch to 6 Inche s wide . ccn n- t s e 50 of r cc e , 645. 8 (100 1
highl y f r ac tu red . t ight. lIl i r.(lr cnl c rt t e , to
occas i ona l vugs and recrystal l i zati on.

650. 8

650
(562. 9)

Run 153 96

650. 8 (96)
t o

655.5

655. ; ._- --- - Oiif or B (ltm~G
--- ---

(567. 1)
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'\Ot'S Amc ric an Incor pora t ed • Consult ing Eng; nec rs

Buffa lo , Ne w York
Acr e s Ame r ic an tncmpo ra t c d - Consult ing Engi neers.

Buf falo , Ne w York

SUMMARY LOG SUMMARY LOG

Frac tu re l one .

QUdr tl d i o r it e d H

S ~, edr / f rdc t u re l un

] Frac t ur e lone.
he al ed .

[NO OF BOR!fiG
655. S'

Job No . _~.5700 . u 5

Ho le No ._~H . 2__

Sheet No. _ L of _ 2_

Ar gi 11it e!
G raY"'d C ~ 1'

Gr dywdcke

Arg i 11 it f't
Gr aywdc ke

Cli ent _ ALASKA POio'E R AUTHQRl n

Pro j e c t _Sus it r a "ydroelectd c Pro j ec t

Sit e Devil Cdnyon (Nor t h Bdnl)

M~. hh
1'( . .... .. ......

1"1 I " I
,-1,-,-

• ~ ... 1

360 ,
380

400 863

420

440

8'3
460

480

sao 780

5' 0

540

737
560

'"0

600 639

62(;

" 0

650
HO ·.I I·.I I

Shear/f r ac t ure I on

Shea r / f rac t ur e Ion

r r ecw re l one.

f rac t ur e l one .
hea led .

i ~J~ ~ : stt cken-

ShPeU' l one .

Job a e, _P5~OO . 05_ _

Hole Holo.~-= 2 _

Sheet Iollo. --.l- o f -l.-

Argnn rer
Gra.vwacke

Gr a wacke

Gravwacke

j
t - "· -
I I

Gr aywacke

Argill i te l
Gray wacke

.. ~ .. t ( . (l '
,0(1. .. . , O'f....

HH-+-+-I ,a "oj 11it t"

r Ol 1 e

HH-+,-I Gr aywacle

-lr'-..J..J-i .lI rg i1~ . She a r / f r ac l u r'e I on

..,
".

~ LASKA Pm-Ell: AUTHORI TY

Su~ it nd ofydroe lect ri c Pro j ec t

Dev il Cotnyon (I.or t n Bank)

•' . "161'.'" , 0- ( _lo;(I.t ..1_,."" ... "lio.'

60

99

BO

1170

'0

40

Cl ie nt

Pro je CI

Site

320

300 95

'80

12(,

160

340

260

180

~ .h 1.1.

"' , " ' ,
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NO.K.;T SuSUn d Hydro e l ec t rt c Proj ec t

',T( De-.o tl Canyon (Sout h Bank)

42 .0 100
t o ( 9~)

' 7. 0

Run 12

47.0 100
to (83)
51. ]

Run 10

37.0 100
to ( 94 )
~2 . 0

. 1...• .. -.~~

"~ I
. ,0).

RUrl 5

RUil6 - 100-
22 . 0- IS3l
Z3.,. --

Run 1

23. 9 ' 00
t o ( 38 )
21.1

--'
!fUrl 8

21.9 ' CO
t o IS6}
31. 9

- - --
'hJfl I)

31. I) ' 00
t o (96)
37. 0

"OIl Il1O 1'5100. OS

43. 8 - Joi nt at 50" . OPE-n . i r r~u1dr . rOullh,
i ron 0. 11 1.' s td i ni nq . c lay /si l t coa ti ng .

44. 0 - Beddlnc/fo li ati on. 60 ve ry faint
secondary fo li a t i on at 10' .

~.~ ' 0..0•.?, .?_.OO , ~_. ,_ ,.
~"'••nooo..."'. l.OM o- e..t.• ••• ..c.?~. a.,,""'" " (

Sl , 1- 99 .8 - J oi nts trCder a t e1y c lose spac ed .
i ron oetee stai ni nq. ,," i nor chlori te cce t tee .

27.8 ·28.1 - Core brokf!fl by drf lli"". m eces
average 1 t ncl'! . c lay / s li t COd ti ng.

28 .1- S1. 7 - J oi nt s clcse t o tIlOder at ely ct cs..h'
spaced. averag i nc 1 foot • • i nor i ron o. id p
s t a i ninq .

21. 7-22 . 5 · Core br oken by dri lli ng . pieces
1 inch to 2 i nct'll;>s . i",n o. t ojp s U i ni "9 .

22. 5-27.8 - Jo i nts d ose Sp4Ced . i ron o.ide
s tdini nq Is lessent nq ,

ACRES AIlERtCA. IIICORl'ORATEO - COIISULTI.6 EIl6l.EERS
IUFFAlO • lEW '0••

DaI LLI.G al .. oa,

Arqt 11i t e

40
(21.2

:II .. . ..
, ~.

30
n s.s)

so
(26 . S)

AClI£S AIIfJlICAll IIICOIlPOlIATEO " COIISUlTlII6 ENGIIlEERS
IU"IlO , .,. YOII

ORIL L ING RE'OR T

CLllEflT, ALASKA POJ[ R A/JTHOR I TV ..oa lIIO., 1'5700 .05

"'O.II[C1' , Su~ttn o!l Hydl"Wl e-ctrt c Pro je-c t MOllE *'., 8H. )

~ITf. , Devil Canyon (Sou t h Bank ) SttUTJIQ
, .. ' 3

"""- Int er s t a t e h pl or atlon Inc . OMLU*l DATU , June 2e TO Jul y 13. '98'.......... (.J . White, M.P. Bruen D&Tf. : J u ly 198 t

o-u. tllG - (otsi ng Advan CEr CA'ING ou•• n._ NW (3. 0" ) I. O.
o<TMOO , ,"0'" Di amond ( or e - Tri pl e Tube eeee OtAIIITI:a : NO ( U S" ) 0 .0 .

lOCATION: LATITUOl N3. 22Z. 14t- [LE'IolTIONS , OA"IN MSl . A. S.P. C. . lone 4
t'(P1UI'TlIlt[ [ 615,883 GROlJNO S"",,"ACt 1398 . 0
,u'_UTM 0"" - ROC_ SURfACl 1394. 0
o. 32' eoT1Olll Of" MOU 1190. 7

_TEfl TAeU
NOTlS ' I) [)eopths me" Sur ed cJlonq re te . r r lOe dept hs In ( ).

2} Al' anqles ee esc-ee t o the core • • t s .

M _ DIl_"_ toUlII .,••,....._ _ .-._ "--_ '-. - .._.- -1. '1 ...tl"'_. _'lJI "- OII _.~.~_.__. InC
~_. ,-,

U. U uve""i r , .... . 0 S<tl"P l es tallen .

TOP or ROCK
--- tfoofiOi7. S Ar9't 1f it.e' ·- ~i~-to da r k- 'l rd,. , ~e,.y fi ne t o f i ne q r " ined .&m.J_

(4. 0) toet asedi ment ary roc " . Very t hi n beds coi n- Run 2

'0 cident with weakl y to lIOdera t p.l y oevelocee 8 .0 ' 3
(S. 3) pr ' l!l<I !")" fo Hat i on. Zones of lII i nor secondary t o (O)

fo li a t ion. Occasiona l ve ry thi n t o dl llll beds .!9-L - - -of 1tqht qray . f ine qr a i ned graywacke . Mi nor Run ~
zone s of Quar tz veini ng .

Jo i nts dose spaced . iron o.-ide s t ai ned.
10.9 100
to (SO)

7. S- 11. 4 - J oi nt spaci ng is cl ose t o ve ry 14 . 1
close. i ron oxi de sta i ninQ. Beddi ng and - - - -
pr imary foli a tion at 3 5~ t o 40~ with weakl y Run 4
developed secondary f ol tett on at 20' . 14 .1 100
11.4-21. 1 - J oi nts c las p t o mod erat e l y close to ( ' 00)
spaced • i ron oxide s td i ni nq. lL.8.._ - -Run S

20
11.8 ' 00

to ( 6]j
(10 .6 ) / 22. 0

_0 .! /v//( c-? !-- DATE: Febl'Uary I . 1987



"01 M) 1:'5100.05CU( lff 'HS~ POWEP AUTImRl i'f

93
(8' )

100
( 100)

Run 24

101. 0
t o

112.6

-- r-- -
Run 25

112. 6
to

117. 4

----- _.
Run n
9£. 8 100
t o (62 )

101. 8

--- - --
Run 23

101. 8 100
t o (1 1)

101.0

Run 19

- --
Qur 20

86. 5 100
t o (100 )
91.6

---- --
Pun 21

9l. fl 100
t o (9))
% . 8

109. 3 - Shear , 25°. has a pt' ''o. i~at t> l y 0 . 5 inch
br eccia and gOUCl e , s lickens id es .

104 . 5-1 05. 5 - Qua r tz ve in. hi 9h1y f rac t ured .
no iron o. ide sUinin9. r rect u-es general ly
t ight. Drt1 1f"9 breakS at bot h conta c ts .

99.8 - 101. 8 - Quar tz ve in . hiqhl y f r l'lc t ur t"d.
bro ilt>n by dri lli no a10n9 nea l t"d f ra c tures.
t:eavv i ron o.i de st ai ning . pos slblt> ripen joi flt s
a t 20<'. Conta i ns inc l us ions of lIrq ill i t e UP
t o 0. 1 foot wide . Frllcturt'd at cont ac t s .

99. 8- 112. 0 - Jo int s cl ose l.v scecee .

112.0 - 136. 5 - Joint s rnocIe ra t el y c lose space d .

113. 0- 128 . 7 - Sandy argi ll it e and 9r ll ywac ~ e .

bedd i l'la / fo lt at ion at 60· .

~,,,~ COl O• • Tt . r..- . ~ ·_ .'OO·...·00G. , ,"" 1' .. . .
. &.1( ."'040 " • ...,. I ( .~, U1111;OOOf . a ( ' C

90. 0 - eedd i no/ fo t i ~ t iorl hi9h1y fo lded . 55" .
lIi t>akly deve loped secondary fo l ia t ion at 20"'.

91.0-91.2 - Quar t z pods. UP t "l 1 Ind . wtee •
s t ret ched . unfract ur ed .

93.I ·QQ. J • Oullr t l strlngers . c lo se SPlic i na .
cron cutt i r19 be1:ldinq/fol iat ion . aener lilly
O. t i nch wide .

94. 3 - J oi nt . 60- , ecee, pla nar . S/'>OOttl . i ..on
olide sta inina .

ICIlES &.ulen III:OIIl'OR&TED - COISUlTl.G EIIGI.EERS
IU'''LO • _£. '0'•

DRILLING REItORT

Argi 11l te

1"0
(53.0 )

110
( 58. 31

90
(41.1)

lICIl£S ..1IlCA1 _TED - ~TlH E_£IS
IM'hLO • II. 1'011

•• ILLI.G .rpo.,,,_
ALASKA POWER AUTI-()RITY ,.... PS700 . 0S

_ CT Sus' t na HyttrwlKtr t c Pro j ec t ....... BH- ).... Otwfl Canyon (Sout h Bank) IttIU 1m 3 "" 13

~ "'.. ~ (,Ol,.O• • yt.,_ ,f'Oo.IA'O_ .#O'••,.... '~_._~II"' , .."",' .. "'"CIC_ , ..... ~ ~,r ' "'111:'."011,_"'""""0- .... '• •Cil,"'.... l.D• •~. " ..." ... . I'e ... , . ~ ) j

A'"91 11tte Run 1)

~S . l· Joint. 10° . poss i ble sl tctenst ees . 51. 7 100
t o ( 98)
~. 5

-- ._ - -
Run l '

56 . 5 100
t . (96 )

60 6 1. 6
(31.8)

-- ---
Run 15

63.3 • J ot nt. go" . epe n, i r regu lar, he• .,y 61.E 100' ron oxide coal ing compllrrd t o surround inq t o (96)joints . ss. t

-- -- --
Pun 1£

66 .1 100
t o ( 100 )
11. 1

10 10. 2 • Jotnt . 25". possi bly OPf"!. i r regula r .
(31 . 1) rough. hit,,,)' i ron Ollide stltn tl'l9.

--- - - -
72. 6 - Joint. 20''. posstbl .r open. trreqular . Run 17
rougta . heavy iron oxide stafntnq. 71. 1 100

t o ( 90)
76. 3

- - ---
Run 18

76.3 100
to (96)

80 80.4 . Jot nt . 30°, open. ph n.,. , S/Iloot h. 1ron
81. 4

(42 . 4) oxide staining . Core broken .

Run 19

8 1. 4 100
to ( 94)
86 .5
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NOoIItT Susi t na Hydroelec tri c Proj ec t

ACRES AMERICAN INCORPORATED· COIlSIJlTl NG ENGINEERS
8UFfALO • _EW TORI

DRIL LING R EPOIIT

Nl),IECf Sus itna Hydroe lec t ri c Pro j ect

ACRES AMERI CAN INCORPORATED - COIlSIJlTlNG ENGINEERS
BUffA LO , NEW YOrn:

DRI LLING REPORT

MOLE Ie' BH-3

S MElt 1m 6 OF 13

,lOll M) P5700 . 05

Oe ... i1 Canyon (Sout h Bank )

ALASKA P()oI£R AUTHORIT y"- .....

....
..011 II) P5700 . 05

MOLl" BH-3

. "IlT 1m 5 Of" 13Dev i l Canyon (Sout h Ban k)

ALAS KA PCil'EP AUTHOR IT Y"- .....

....
~,~ co..o_,"n_ . I'll""" _.~""tol,.IOACT_........T.."..

....n • ••'ooo._n-U)tso- tAl".C.W"'•. I.O••~.tl!_""toQ. u c
I!I-~'~!~ 'O~O . , " . '_ .~""'_ . .,oO< "" "' . '~"" "". ''''''~' ·''IO .

....q. ... .OfI. . ..~. ~o.. 0" ...." . t ... , "4. l.O" ~. tfOO(.' ·"". ( ' t

.- 100
Run ) O~

Run 31

.-- ----
Run 29

132.4 101)
to 190 )

137 ,4

Run 38

170.1 95
t o (55)

\7 4 .3

Run 39

1701 . 3 100
t o ( 95)

178 . 7

100
159)

90
(78 )

100
196 )

100
( " )

""(81)

Run 36

162.'
t o

167. J

Pun 37

161. 4.
170.1

Run 34

152.6
t o

157.4

Run 35

157. 4
t o

1~ . 4

ttun 3j

1/19 .4
to

152.6

1 80. 0~I S3 . 0 - Qua r tz s t r i ngers. close t o very
c l ose s paced , gene rally pe re l l e l t o bedd in g ,
less th an 0. 1 i nch but up to 1 i nch. Contac t s
tight except open a t 182 . 0.

165. 6- 174 . 2 · J o i nts c lose t o ve ry cl ose
spaced , t ig ht t o pa r tia ll y open, appro~ imate l _v

2S i ron ox id e sta i ni ng.

174 . 1 - Joi nt . 30~ , clay/ s il t coa ti ng,
poss i bh s l io:. kens i des .

174. 2.1 89. 6 - Jo i nt s c l ose l y sp ac ed . 110ht t o
heavy tron oxi de s t a i ni ng .

143. 9 - Ouar t z ve i n. SO • appr o.d r:1ate l y 0.05
f ee t wid e , co re l oss. Arg i ll ite has a
phy l 1i t i c appea rance a t t he cont ac t .

144. 3- 16S. 6 • Jo i nt s close t o mooerer etv cl ose
space d.

147. 0 - Qua r tz ve t n , 20" . appro~ i m.l t e l y 0 .05
f ee t wi de . Open cont ac t s with i ron O~ i d l!'

s ta i ni ng.

148 . 0 - Beddi ng/foH at ion . 40" .
1 49 . 6~ 1 50 .1 - Graywacke , f in e q re i ned lit to r
t o med i um gr a i ned at bot tom. gr aded bedd i na
at 30~ and possi bly i nve r t ed .

l SS. 5 • Beddi ng/ f oli at i on. 40 ' . seconda ry
f oltaH on at 0" t o 10" . Phy ll i t i c sbeen,
poorly de vel oped cl eav age .

Arg illi t e

170
( 90 . 1)

180
19S. · )

160
(84. 8 )

150
( 79 . 5 )

100
( OO )

100
( 52)

100
194 )

100
196)

100
( 100)

Run 32

144. 3
t o

149. 4

139 . 1
to

144 . 3

Run 27

122. 4
t o

127.4

Run 28

:27. 4
to

132. 4

Run 26

117. 4
to

122.4

141. 3 - Qua r tz ve i n. 0 . 1 f ee t wide . fra ctured
but t ight.

142 . 7 - Qua r tz ve i n , O.OS f eet wide , f ract ur ed
but t i ght at lS " , subPar a ll e l to bedd i ng.
Upper cont act open , l ower ti ght.

143. 0 - Jo i nt , 60" . possi bly open. clay/silt
coati ng .

143.6 - Qua r t z vein. 60" . Subpa r a ll e l to
beddi ng/foliation, appro ximatel y O.OS feet
wi de • .

136. 5-1 44 . 3 - J o i nt s paci ng i s cl ose t o ve ry
C105(>1y sp il cE'd .

129.2 - Joi nt. 40°, open . it ·regula r . rough.
heav y 1r on o1l 1de sta in i ng.

122 .4. 389. 5 - Gene ra lly no dril li ng water
return .
123. 5-147. 0 - NUllle rous quar tz pods clnd
stri ngers, uP to 1 i nch wi de . fo l ded and
stretched , unfractured . s paci ng mode r at e ly
close to very clos e .

Arg i llite

120

163. 6 )

130

168. 9 )

140

1" . 2)
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"1"91 11tte RU'! 40
17B.7- ..
183. 5 (P )

- - - -
1M . I - Beddi l'MJ /fol14t t on. 30 • Run 41

183. 5 90
t e (72)

187 .4

- - ~
aloin 42

189.6-251. 0 - Joints clese t o lIIOder . te l, cl ese 18 7.4 100
190

SPiced. 1f ~ht to hUvy i r Ofl o. i de s t . lr,I";.
to IB5 )

(1 OC .7 )
t ight to part ially open .

192 . E

193.9-195 . 0 - Quartz s tri nge r-s and pods . - - - --
crosscuttt ng ~tng . 0. 1 i nch t o 1 inch wide . Run 4J

unfr.ctured. Appro. iNtel , 10 ~rce"t of t~ 192.6 100
, cee. t e ( 71)

197. 4

- - --
Run 44

197. 4 100
200 to ( 9B)

(1~.0 ) 202. 6

- - ---
Run 45

202. 6 100
Z05.a - Beddi ng/fe U.tion. 30~ . t o lB' )
206.2 - Joi nt . 30r

, par a ll e l to be-ddlng . ~ l l t l 207. 7

c l.y cOdt l ng.

Run ~6

207.7 100
210 te ( 90)

( 111. 3 212. 6

-- - -

.-
ICIIO ••111('" 11IXlM'OII&1ID - _TlIIG EIlGItlffRS

IUffilO I If_ YOI•

•• 'll'. U IIEPO.T

co..... AlASrJ, F'l:'lfR AuTHORITY '00 .. P5700.05

-..<Ct Sus itna Hyd~lKt r ic Pr Oj Kt ........ B/ol·3.... ~11 Canyon (Sout h Ban. ) '''UT JC) 8 " 13

~'. IK~~ ~Ck.:'••,. ' ~" _ .. . _ .0-... . .~~ ."...... I . 1..• • . ,-- ~ -.. ...·I.&·_.....· ~ 10&" . [0,. ... ~." ~ , =- .I ... , r Ot 'm .~ :J ,

Ar9 t1 1t t~ llu" :'1
21, . E 100
t e ( " )

?~ S ~L - -
POI" 4 82

-- i~
P.Url :'9

220
211. 4 100
ee 100)

( 11£ .< ) 122.5

- - ._-
llurl SO

222 . S 100
t c ( 98)

221. :

-- --
228 . 0 - Bt"ddi ngi f o l htlof\. 30' . Ilun 51

?Z1 .4 100
230 t c ( :s )

(121.9) 131 . 1

-- ---
II:,," 52

234. 3-2 53. 0 - Qua r tz s t ri ngers, e tes e spa ced. 232 .2 100
pa ral le l t o and cros sc ut hna bedd1na . 0. 1 Inc h t o { 9:. j
wide . unf r actu r t"d. Contac t s t i ght . 231. ,

-- - ---
lIun S3

231 . ' 100

2' 0 t c ( 94 )
(12 7.2) 2: 2.4

-- - ._-
Run 54
242. 4- ..
241. 4 (78)



- - - -

50
( 0)

eo
(0 )

"". ~ ,

'2
( <8 )

100
(BS)

276. 7
t o

28I. 7

Run 62

I . I .... . ~
~ M.-,

MOL ( Il1O a~- j

SMUT ICI 10 Of' 13

,.lDe J«) P5700.0 5

ii!DZ'~ tO~O • .~·'~.I , "'C>~·_ ..c ,..·,OMl . '~_ ~., ..~
....Tt . ....c... . ""Ii_ ,..on 0It "",,,,c,,. ,"' , \,Ill ' COIIlI. :1: , ( ' C

"un 75
303. 6 100
t o (65)

)06. 9

k~, 71
2':'t .8­
299. 3

308. 2 - Seddi ng/ fol h ti on. 20' .

29' . 6- 296. £ - Core l os s of 1. 5 ree t ..

29f.8 -2 9So.3: - ( or e l oss of I. ' t ee t .

301. 0- 302. 0 - ( ore tlad1j bro l e ... tly
dri ll in q . pi ec es I i n,n t o 2 tncnes .

303. 6·32'.5 - Joi nts c lc,.st scecee , t rece
t rcn cstce Sta i ni n~ .

282. 9- 283. 5 - frac tu re l one. jo i nt s pa(inq i s
ver y cl ose . j oi nt s : 10 ' t o 20 ' . Run 6j

-Pot ~. aesc r ip-tio~above .-- -- --- ­

286 . 1- 288 .4 - ( or e l os s Of 1. 4 feet . ( or e
bro kef', by dr ' 11in o. pi eces les s t han C.2 f eet

288. 4- 303.6 - Probabl e f ra c t ure l one . ; 01nt
~pac j ng 1S c l ose t o ve ry cl ose . t ra ce ; ren
")" j j e sta ;n in <;.

289. ' - 289. 7 - (o re boldly broker,. c-eces
1/2 i nch t o 1 i nch .

289 . 7-296 .8 - Jo i nts a t 30' . 40 • aile 60c
•

f ract ures a t 0' t o 10' and ' 0' t o 50

ACRES AMER'CAN IIICORPORAT£O - CONSULTING ENGINEE RS
BUFFALO , NEW YORI

DRILLING REPORT

~L AS r.;. ..o;,: (P AUTHOPITVCLI( tn'

NOoJICT Susitr.a f-'yc roe lectr1c Proj ect

SIT( Devil Canyon (Sout h Bel nk)

300
( 159.0)

2' 0
l14e. '1

290
1153. 71

acRES AMER' CAN .IICORPORATED • ClMSULTlNG ENGINEERS
t1U ff&lQ • IE. ' 0111

DRILLING liE PO IIII T

CLll lIf Al,o,SKA POlOEP t.UT HOP.1 H ,.... 1> 5700 . 05

....OtT Susitna "'ydroe l e<: t r-; c Pr oject ....... BH.)

.." ~vi1 Canyon ( Sout h Bank ) ....... . " 13

:.o ~-. ;,(I;e... , O!O t Olo- . , • •_ ,ou.....· _ ..o... ."" .~_. .....1' .fi . .1.'" . ,_ . to ...
~~

'" "'''''.''',()fo."?Ie l.OU 0- ...... c... ,• . ..c•• _ . ee......,. ... I ' ~ '"' "OI ~ .

Argi 11tte

'"" 54
241. 0

11 30.' ) - ·Gr arwaCke--- Ught t o lI'edhr gr ay , mos t l y fi ne t o 1"edl l.l'l ". 55gr a i ned me t u edi:Penta ry r od wit h an
a rgillaceous rt.at ri ..o: , occao;lonal th in beds of 247 . 4 roo
dar k gr ay " " ';I fllite . fres h , t1ard . and well to ( 92 )

250 indur ated. Jc t et s cl ose t o v('''Y ct ese spaced. 252. 2( 132. 5) 1l"On o..o:l de sta i ni ng .

-- ---
Au" Sf

2S4.5 - Be4 di ng / fo li ol t ion . 25 ~ . 252.2 100
to (60)

257 , 4

257. 0-25 7. 4 - (o r e br oken by c r,11 1n9 . pi eces
I i nch t o 2 t ncnes • .
257. 0- 275. 2 - Jo i nts close t o very close s paced Run 57

258. 8-2 59.2 - r rect ure zene , j o i nt s very close 257. 4 91
260 specec, 60~ . i ron oct ee s t ai ni ng. l i ght coat i ng to (25)
137.8 )

of sl1ty cl ay. 261. 8

2£0. 3-260.6 - ( ore broken by dri ll in g . nt eces - - - I-
I i nch to 2 i nches . Run S8

263.3 -264 . 7 - Eeec tu re l one. j o i nt s very c lo se
261.8 100specee, 40 ' t o 60' .

to ( 38)
267. 0

268.2 -269 .5 - f racture l one . j c tnt s '1£0 1'." close Run 59

s paced at 50~ t o 70'. 267. 0 85

270 to ( 11)
IlO.l.

(1 43. 1)
Run 60

'100- -

272.9- 274.1 - Jo i nt . l Oe . open . heavy i ron
(31)

cs tee s ta in i nlOl . ". 61

274. 4-286 . 7 - Jo i nts c l ose t o mode rat e ly close 271. 9 100
scecee. t o ( 44)

276. 7
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D_I LLI_G _1110_'

~CT Sust t "" Hydr oe l « t ri c Pr o jec t
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co.....

NO.f(C'T Su<; i t na Hyo roel t"Ctrl c Pr oj K t

.n, Otow il ( dnyO" ( Sout h Bdnk )

Joe "0 PS700 . 05

~( ..., RH-3

' ..U y ICl 12 OF 13

~ t Gl.O. , ' U . _ . IOO _ ..oOo". '• .•~_._., ' ..,
...l'C• • _ . .."OIUlNotI"' t .. ~ .... . l.llt.~. e:t... . ·""'. ( - C

" ......
M~

" ~' I

.......... ~. ,.... I
..•..
M~n ,

" rg i ll i t~

9'
(1 ;:)

100
( SS)

34~ . ~

tc
349.E

;!:"n 89
] 41.1
t o

344 . ~

oa,." C; rH'fl . fi n~ gr a h'f'O i g"t'OYS 0'1)(" -r r~'5 "
dnd fla"'O. 5he,u"e-o contacts .ittl e-eccte aJld
gouge . J o i nt <; ctcse seeeee . stl ty sa nd
coat i ng.

~4 . I ~:__ - - -c7-.+'-',,""7C=-;=~=-:_7
{l 82 . J } "'.a fi c OH ~

312 .2 61
t o {26 l

316. 8

P.un 7(;
3Qe . 9 98
t o {e: }

)12 .2
311. 1 - Ouartz vetn . i r regula r conuct a t 30' .
I,t nf r .cture-d. 0. 2 f H t wid e .

312. 2· ) 12 .8 • t e-e bold l y blo ken by ad ll i nq .
pt K t'S In s ttlan or ~ual t o 0 .1 eeet ,

Arql1 1t t e3' 0
(' 64 .3 )

100
(84 )

320
1' 69. 6)

330
1114 .9 )

340
( '80.2

324.5-334.7 - J oints ve ry cl ose to ctcse
sp . ce'd. inn 0,,1de n a in i ng .

237. 1}.328.7 - Core badl y bro ken by drilli ng.
pieces less than or ~ull t o 0. 1 feet .

329.9- 331. 9 - Core loss of 0.1 feet. Core
bad ly brok~ . Ho le gr out ed clnd r@dri ll ed .

331.8--334.7 - Cor e badly broken. pie ces
aver.g- 1/ 2 tnch t o 1 inch.

334. 7-352.8 - J oi nts ct ese SPIC~ . i r on
o.l de st ai ni ng.

Run 78

316.8 : 5
t o (l8l

321. 7

322 .£ 98
t o (43)

326 .8

I Run 81t-
326. 8 68

t o ( 11)
329 .9

Run e3 ~ gr

~, .~~
to (0 )

~;t7
333 . 8 96

t o (0)
3~6-.&... .__

Run 88
336 . 6
to

?~ 1. 1

350. 9
(185.9 1

360
p90.8 )

370
(19L ' )

350.5-351.1 - Cor~ l oss of 0. 3 reet . Core
bad l y b ,"!,~ _
Rock d~scrirt i on as etcve .

3~1. 1 -3S2 . 8 - te -e l oss of 0 7 tee t . Cor e
badl y tor okM by dri llinQ .

352.8- 356.6 - Fra c ture eeee, Jo i " ts vt r y ere ..e
seecee at 30~. 50" . 60" . and SC ' . f "' ac tur~s it
1 0 ~ t o 20'. teen o _i Oe sta i n1f"C. ,..ir lCr
carbonatt coati ng .

357. 8- 362 . 2 - J oi nts C 1 Ds~ t y spdc ~d . i r on
o_HE' s ta in in g .

351.8-36 6.6 · Qua r tz strinl,;t'rs dnd POOs • vt!ry
clcs e spacE'd . Pdr a ll e l t o bedd; n9 . s t r e t che-d.
fo l de d. l ess t han 0. 5 i nch «tee , :; ~ ne "'a ll y

f rac t ur ed but t i ght.

362 . 2- 363.1 - r r actur t! eoee , pos s i bly stle arf!d.
hea vy iron ol i dt s~ai ni ng . s il t y c lay COdt i ng
on j ot r,ts . pos s i bly sc cee , ct eces 0.2 5 t o
1 i nc h.

363. 1-3 89 . 9 - J oi l'lts c l ose ly t o l"OCer at el y
ctcse ssecee, we ....,. ctcse i n s ere roees , It!ss
t han 0. 3 f eet . ide .

370. 0- 370. 3 - Frac t ure zone . joi nts wer y et ese
spac~1 . f ...eew-es at 40~ t o 50~ . s il t /c h .w
cOdt i ng on j oi nt s . pos s ib l e s lide ns i de s .

,~~! ;,O..'it1;uar tz vt i n at 30
e

• unf r ac t ur ed • O. 7S

~'~ n 91 100li iiO
~";-92.: } iJ Q'
Iftl" 93
351. 1 50

to 111)
354. 7
--- - - --
Pl." ~
35: . 7 ' 00
to ( 19)

357.8

P;j" 95

357. 8 100
ro ( i s)

363. 0

--- - -
Pun %

363. 0 ' 00
ee ( 57)

367. 8

- -- ---
RuT' 97
367. 8- ' 00
370. 5 ( 44)

Run-~ ---
370. 3 100
t c (80)

374 .4
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ACRES AIlERtCAN INCORPORATED - COIlSUlTlNG ENGINEERS
IUHA LQ . U. 'all

DRILLING .EItO.,

CU( 1f'f :u·s,;. =' (l'. ( P :'rJ f""CP ITY
' 00 ""

P5700 .05

HO.It:tt Sus i t Tl" I-; cr oelec t dc ; "'o ~ ec t MOL t: Il1O S"· 3

SO" Devi 1 C/lnf On iSouv 5a n ~ ) 'MUT M) 13 Of 13
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r " 1 • •·, . .. · ·G.. . ...... ..0-1 G_ " .to.,•. "". ..c l ' «-( , .. .. . .. . .. . . I ' e

~ .~ -.)..-,
:....';i ll He II,," ~8

~-:r.-g~ -- -
37':. t: 100

to l e~ )

377.8
._- ---
'"" 10 100
37Z .e (88 )

J8C to
(2Q1. :' ) 382 . 8

!- ---
' "" 10 100
382.£ 19' )

to
387.8

'u'";lOZ Too
387. 8- ( 51)

J~O
3-€ 9. 9---

f1h-flCE. ;') ;of 1(n
Jr-l. 1 ------ ------E~OF eCCl I'.": - - - ---

,zot .3 )
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Acres American In cor porat ed - Consult ing Engi neers

Buffa lo , New York
,\ cr es Ame rica n Incor po rat ed - Cnnsuhing Engineers

Buffa lo, New Vorlo.

SUMMARY LOG SUMMARY LOG

·.·.··1

lm

E '. ~ cr- EC:";".-, - ­
391. 1 '

Job No. _ .£5700. 05 _
Hole No._ : .. - 3 _

Sh... No. _L ot _-,-

_ . " 01
.. • • • ( . C"

.0: " " Of'..'

Clienl _ :' l,:'S';' E' :' :.,tTloC' !.i...:.

PrOje c t _S~s j ': n 4__:.loI.tc r:oe l ec t ,.; c .! r o.;t'Cl

Site _ _ Ce;. i l ~4 O:.I0" ~ .. o,. t~_S4 r.• ~

';001 ... . U .
" ', roo ,

3EC

380

' ''' lIEt

ropC" ~C-:: ,. , .:.-:.....-

Joi r.t. sl tcse- s t ees
':o; " t . cce«.

';o; " t . open .

~ r ..ec t ....e zeee .
r "dc t " r e I CI'l E' .

':o jr t. ccee.

"IO..il ~ tz cocs eec
s t n ncer s .. .

Job No. pS.Z.90. C_5_ _

Ho le No._~~3 _

Shut No• ...l- 01 -'--

"Q( . . . ...

;,;:gml te-
Gr" "..d c ~ e

:''' 9111He

...·.t· ,.
.10" " ....•..

I-HH-+~ :' '' 9 i ll i f e

....,....,..

Cll e n, _ :.u.s-;. P("...EP ':..7K}Q: ';'.

Pro je c t

5<••

ZO

1371
"

~ ... . I . e ,•• , ,f_

80

100 n :s

I ZO

1':0

1318
160

180

ZOO 1292

ZZO

2: 0

zeo

Z80

300

320

; .:n
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CLIENT ALASt:A PO..[ R AUTHORITY

NO.l[CT Sus it na Hydr oe let t r i c Pr oj e ct

SITE Dev il Ca nyon (Sout n Banl )

P:1Jn 4 I

20. ': 100
tc t '1?}

2=- •.1

- --
?un 5

25 . ~ 100
t o ' ~6)

30. I)

~U li 6

30 . I) 100
to (49)

3': . 0
_. .-

R'Jr, 7

3~ . O 100
to (i 00)

~9 . 0

-
Il",n i:I

39. (1 100
CO ( 1001

';': . 0

- 1-----p: ",n '1

.1' . 0 ,I
to 188 1

':8 . 0
_.-

'"" 10

':8 . 0 98
to ( ' B)

53.1

Joe '"0 P570Q. 05

20 .8 - OuuU ve i n , SO~ . cl" OS st ut t i ng bedding!
fo1id t l on , 0 .5 t ecre s wice, stre t c hed . t i grtt.

23 . 0-2 9.0 - OUi!r tz st r i m;el·s . 0. 1 l ntht'S wice.
close ly soecee , ir r egt.l u . stre t cbeo , t i gh t.

UK~~ to.o••t · ' ~. t .•"",.·"".""·"· ......,,,r.... u _••" ~., ,, ~ ! ~ ~~:~
..IT( ...T'O_•• •T'(·l.CInOl' ... ·_ .c• • ·" . l.CI ~ ' cooot.:I ..I~ .· ..s . roc I '"

ACRES AIlE RICAN INCORPORATED - CONSULTING ENGINEERS
IUff& lO • IE' YO' .

DRILLING REPOR,

':·;' 0. ':7 . 0 - 1;0 dr i ll lng ve ter re tc rn .

~ 5 . 2-4 6 .4 - r r "c t" r e acne . 2 ln c MS ",i oj" .
jo i nt s ve '"! closet .' s pecec at 15·20 • ope n .
SdndJ s i lt / cl dY c oe ttnc , i ro n c ct c e s t e t n t nc ,

':7 . 0-50. 1 · [jr i 11l nQ ",<Ite r -euo-n 50 .

Ar Qi ll i t e /
Gr a)'ft'll:c ke

" " , . -;-, . ,- - - I ;;;,.,,"; -tod'''' ' ''y-,ec;' ." , ;; t. ry , 0Ck . , '"
rrt' di ull' t o cea-se gr ili ned seoo ; 11 a f in t'
grd i ned argill a ceous mdt r h. sdtld qril i ns
et cocet e ce-el t e t t o :>edd i nQ/fo l i " t i on .
Textur e ees s t ve t o .."';tidy de-..el ope d f oli ilt i on
co; ncl de nt wi t l': t.edd i m: a t 20- 30~ .

35 . 1· 103 . 1 • Jo i ro rs gent-r i.lly c lo se lJ S;li5(£'C.
p lana r . smooth t o roucn. t i ght . certcoet e .
q",ar t z . chlo r it e dnd t a lc f illif1Cj. ccces t coa t
i ron oXlcle s ta in in g .

10
(4] .3 )

30
( 26 .01

'0
( l U )

ACRES AIIEJIlCAN INCOIlPOllAT£D - CONSUlTING ENGINfERS
IU'fALO. flEW JOlt_

DRILLING REPORT

eLl U IT, .A L,lI S;:,A PO'4o' EP AUTHOll i H "0. NO. , P5700 . 0S

fI'IIIOJ£C T · Susitr.i1 Hjd ro~ l ect,. ; c Proj ect MOLl MO. : BH-4

sin ~ev 1 1 Canyon ( Sout l'! E cl n ~ ) ' ''UT NO 1 .. 16

COlITftACTO'I The Or il li nq Cor.,pclny DRILLING DATES '. August l4 '0 ~U9us t 19 . 1980
LOGG£O .T. ~..J . ion; te o Io': . p , B",eo PATE ; J u ly 1381

DRILLING so, (d si ng AdV4nce r CA'IIiIlIi PIA.TEIl Nil (3 .0 ' 1 1. 0.
IlIfTItOO' '0''" Didll\ond ( o re . Tdp te Tube COII[ OIAll t:T£II · NO ( 1.71' ) 0 .0.

LOCATIO'" L.ATlTUOI: r.3. 222 , OO' I:.L [ VATlOfiIS · OATUIf ~L . A. S. P. C., Zone .1
OEPARTU'U: [615. 992 lO'tOu.. o SUfIf'ac[ 1352.6
U •• UT M 1 9S ~ '0(' SlJAFAC£ 1345. S
O. W 80TTO'" Of ..aLE 919.0

M Y[ H T&aLE 1321. 6
ectes 1) aec t tis ee esv-ee el cnq 1'10 te . frwt' depths i n ( I .

2 ) '" anqle s Meas ured to t he core a.. i s .

:MI.... ~~•.n_ toI._ .'ln_ .~_..o",_ .,...;t_ .........,.... . - ..",. etC.. . .... ""'Wi'ii1_ ._'." LC•• ClII u" ,~_. ~c.r QCllll .~~. ITt l l ...' ..
.,,- ,

0.0 Ove r bur den ,0seeores t a klffl .

7. 0 - _._---- - .----_.. - J9..P_OU QC!._ - - - - -
( 6. 1) t:. r g i 11t t e / Arg il li t e , rred i cm t o ddr k gr dJ, fi ne gr,n ned ,

Gr dJ ..ec t e te t er teooec ..itll 9ra·f ~dde . l\Ied i um t o da r k No
g r dy , f i ne t o If ,~c' i um Send gr d i ns in an Cor e

10 ar gi llaceous na t d . , e lo ngate gr a i ns pa r a lle l Talen
18 . 7) t o bedd i ng, f o l id t ion . 'Jery t to in t o t hi n

bedd i ng co i nci de nt wi t h ..eekl y cevetccec
f o l i at i on at 20' . Fresh , 'tdr d • eel t indur at ed . --- ---
Jo i nt, c;er.t' r d ll y ct cse t o ve ry close , pl andr . Pun 1
Sll'OoU t o l"O" qh , t i ght t o ope n . q~<i rt z dnd 12.0 75
car bona t e f illi nQ. iron oc tce s t di ni ng . to ( 311
1?0- l S. 2 - Cor e los s of 0. 5 f eel. I ~ .L ---
12. 0-35 . 1 • J o i nt s ceee r e l l .. clos e t o ~e ry

Run 2

close , pla nar , smoot h t o r ough , t ioht t o open , 15 . 2 100
Qu.} r t z dnd ca rbona te fill i nQ . t ..on oxi ce to (67)
st a i ni fll]. 18 . 8

20. 0 . 23 . 4 , 29 .8 • J o i nt s , 20· 30' ..it h s tt c cen- Ilun 3
---
100

20 s i des dlld i ..on cc t ce Staini ng , par a lle l (101
( 17 . 3) be1 di1lO!f 01i a t i on . - - ---
"""""'0 . { til1/ / Cit I eere . Februar , 1. 1982



ICll£S _RICA. 1_IIATtD - ~TIIK E_ERS
I""ALO • II. Y'OItI

O.ILLI.G .e ~O.T

c..... AtAS,A P<\l£R AUTHORITY - .., P5700 .05

......CT Sus 1t'l' Hydl"Oel~ct rt( Pro j ec t -.0.., 8><- 0

.'.. (levi 1 Canyon (Sout h Bank) sMln ID 3 or 16

~~ ~~ tO~O• . T( • •_. I'l)~'_..b~ ''' . ''''''_. '...~r' .... .,.... 0<
000(; 0 ,_

~ ~" . ....tt...,_..." .\.DttOil ..... . u ".... ..o. _~. ca.... ,... lYe ,n , a H ,

Graywacke
. . ..

Run 11

53. 1 100
to (loa )

51l. 2

~;2
- -

60 58. 2 100
(52.0) to (88 )

61.5
Run 13

f-- -

61. 5 100
t o 100)

f5 . 1

-_. - - -
Run 14
65. 7 100

to ( 100)
70.2

70 - -(60.6) "n 15

70. 2 100
to 198)

75. 0

r-- - --
Run 16

75.0 '2
t o (92)

80.2

80
rliO!86'(6' . 3) Runl7

Run 18

83.2 - Qu, r tl vei ns . 40". 0 .5 t ecees wide , 80. ' 100
t o (l OO)

tight. sulph ide lII i ner all za t i on . 84 . 0

ACRES AIlERICU IllCllIIPOllATtD - _T1.G E_EERS
1,,"AlD • I fe YO••

D.ILLI.Q _IPO_'

CLI€'" ALASKA j)1lO[ R AUTHORITy ,co .., P5700 . 05

......CT Sus i t na Hydroelectr i c Proj ec t -., .., 8/;·4.... :k>v i l (.)n yon ( Sout h 8, nk) SMfft .. 4 or 16

~.. ~K.'!~ to.oa, 't " _ .~"" _. <10 "· .....IOM;. ...... ' ...... . . . I . 1...• .. . ,-0.; . , _

~~.•. "." ' ."0. ,••tta l.llt. (III ... •.. . CI~"••. ..c , '~. O!OI(. T," . I-e ,." ..~ ~.

Gr.ywac k£, 66 .S - Quar t z v£'ln. 400
, O.S inches w1 dt' . Run 19

t ight. 84 .4 100
to (l 00)

88. 4-90.3 - Roc k fra gor.t'nts 0. 5 to I Inch long . 89 .4
st r£'tc h~d. per-all el I'lt'dding/fol la t ion at 30~ •

90 Pun 20
177.')

89. 4 100
to (l00)
93. 8

- - - --
Run 21

93.8 100
to (l00)
98. 2

~un 22
100 98.2 100(86.6) to (l00)

102. 3·1 03. 1 - Ntr-t'rous quar tz veins and
103. 4

s t ringers . very clos£'ly scecee ,

102.9 - ()I:ar t z vern, 50~ . a .1 S inches wide . --- ._--
open conta ct . t rac e of ~ul phur-l lke mlner. l . R'Jn 23

104.5 - J oi nt . 25", pla nar . rou9h, s li cken· 103. 4 100
s tees , ca rbonate coati ng . to (l 00 )

ios.:

108. 4 --- ---
('3. ' ) AT9111i t e / V£,ry thinl y bedded gr aywacke. as etcve , i "-er- Run 24
110 Gra)wacke bedded with ar gi ll i te . dark 9r ay . very t in t'

IOB . l 100
(95.3 ) to fi ne 9rained, bedding co inci dent with

Wt'a kly devel oped fo liati on at 5-10". crosscu t t o ( 100)
by 1OI1crofol ds , poor cteeveee, phyll itic s t'.e-en 113.3
in cteces •

Jo i nt s lIlOderat ely c los e ly seee ee at 20- 30" ,
I:lanar, rough to Sll'OO t h. t i yl'lt t o open , se-e Run 2

114.9
I r:arbonat e ,nd trace s ilt ft 11ng . 113. 3 100

(99. 5) Argi lli t e I ROCk -efes cri ptf on as . &>Ve .
t o (l 00)

J~i nts genera1ty lIIOder at ely closely t o widely 111.1
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AlA5~ P(l.;[ R :"UTHOR I TY f 5JOO.05

NO.IUT Sus H na HYd ro e lK t rfc Pro jec t.... t!€\d l Canyo n ( Sotlth Bal'll)

NOl.I -0 BH- 4

."UT" 5 0' 16

NO.IECT Sus ttn. Hydroe l e ..: t r i c P' r llje<t.... "lOll IiIlO €~ _ .:

S OlEn ,., -: 0 ' l(

O:f,... .!~ co..o_ 1 f • • _ .oo...A· _ ."O-.., ·.....'~_. . ... . 1 . ....
.....I•••" . ...... ..ott.. ~"'.tAw, ... . ..a .T~.~.."'.I06 • •"(

.......
~ .~." ,

...~
r . " '. I ,.. ',

J -' . :: i -l'.

120
{l OUI

130
(i 12.6 J

Argil li t e scecee with zones very cl ose ly spaced. plan, r .
few i r reg ul a r . r 009h t o smoot h . t i ght t o Opt'fl • .;,t"2[
f ew s li ckens i des . c" rllonat e, QU'u·U . t .. Ic , 117. 7-
and cnt o- t t e co. t ing. 1Z0. 0

Run 27

120 .0
t o

tzs.o

Run 28

125.0
t c

130.2

Run 29

130. 2
rc

135.5

100
1100)

100
1100 )

100
(l00 )

150
(12 9. 91

' 60
I ll8. 6)

~ rg n l tte

157 . 0 - J o i nt . 20" • • it h s 1ic ~ t'fl s i (!es .

161. 7 - 1."91 111le ~COll'i " Cj r~l: .. ;SI'l . ee ...
9r a1 . ea vs t ve t o wea~ ly eevel ccee ~ o l 1it t l t1 n .

Fre sh . hard t o ve ry hdrd , wel l i M~" ol ~ed .

;; ,~I'\ 32

Ihm ])

150 . lJ
t o

15;.9

I
r

~~" }': I
1 55 _ ~ I
·~,S I

-
ihm 35

160 . ':
t c

l f 5 . 9

100
1100)

100
' iOO)

'"198)

140
( 121.2 )

135.5 - 140.5 - (ore los s of 0. 3 t e et .

Run 30

1]5. 5
t c

140. 5

140.5- 240. 3 - Dril l wate r re t\,l"n l e n tha n
50': .

Run 31

140.5
t o

145 . 6

RUrl32
145.6
tc

lSO.8

94
(88)

100
(l 00)

100
(lOll)

110
(047 .2)

180
(155.9 )

171.3 . 1i 2. J - flo..a!"t l ~e ll'l~ "fld st ..t e ee - s .
s li c kf"ns i des . su l phi (!t' !l' j nfo" l' l i za t iOn.
t'{,od y lndur atpd . { ore b"o~f>fI ar.d c ro\.lfld
Dy dr i1 hnq .

178 .5 - J o i nt , 35" . with s t rc ke- stoes .

178 . 5-18 1.6 • J oi nt s c r eec es t a l c coa t ed.
(on broken by dr1llinl; , fr l'~t' '' ts a. 05 t o
0. 1 reet .

Ru'l 35 1
Hi5.9 sa
~o (':-'))

170. ':

Pun 37

110.9 100
t c ( 90)

I n. 1

~U '1 38
176. I 100

t o (77)
179. 6
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Int: Devil Co!:nyon ( Sout h Bank)

NOoIfeT Sus1tna Hydl"04!' 1f"C t r1c Pro j ec t

am: ~v1 1 Canyon (Sout h B.lnk)
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Run 45

209. 6 94
t o (75)

214. 9

Rwfl 41

189.1 100
t o ( 94)

194. 3

I ........
"'~ -" ..~;, .

Run 39
179 .6 100
to ( 100)

184. 0- - --
Run 40

184 .0 100
to (1001

l e9.l

,......,

190
(164. 5)

200
(173.2 )

210
(181.91

~ '...
A!"9 1 1 1 ' t e

~.~ ' 0..0_ .. . .~. o,o_ .o-... ,... '~_~. ""'.1 ,"' .

...,.••• _ . _ ... <.DS.O- N ... . t6'oo' "O .·~.01..... ,... . I ' t

184. 2· 188.5 .. J oi nt s . 15° and 300
• wi t h

sttcreeste es ,

199.8..201. 6 - O'~. rtz vet a , 10' . 0. 5 i nc~s

wi de. frac tured. poss ibl y s 1ic..eest ees , tal c
coa t ing. cont act Par t ia ll y open.

206.8-207. 4 - Quartz vein at 0° , 0.5 inches
wi de . i r regula r , stretched. t i ght .

207.6-211.6 - Fractures very cl ose ly saecee ,
i r regulu. dis cont i nuous . se-e Qua r tz f ill ed .

211. 5·213.2 .. Quartz veta , 100. cr oss cutt lng
(cHat ion . 0. 5 inche s wide. 4(r" chlor i t e in
lay e-rs .nd POds. sulphide- lI!1 ner . H zatton .

Il:wfl 42

194.3
to

199.1:

- -
Run 43

199. 6
t o

204.6

:tun 44

20' . 6
t o

209.6

100
(100 )

100
(100)

100
(1 00 )

220
( 190. 5)

230
( 199.2 )

2' 0
(2 07.8 )

_.-
Arg1ll1t e-

~ eo..::_ •• ••_ ,--e-,,'(lto .0- -.-..-, ~ ..

A<.TPt.'_..._.- ooo ...... t.I. .... ~• •~. IX..... .e-e

21l . ~ 2 13 .7 • Ouartz ve i ns. 0. 5 t ec tes .ide .
fr "'f'(}ula r. foldlt'd , ti ght .

214.2 - Qu. r tz vetn , 2Q~ , par. l l e l - e beddingl
foH at1on. O. 5 i nc~s w1 de .

214.9 - Core loss of 0. 3 fee t .

216.8-22 0.0 · Ouar tz ve t ns, c los ely spaced.
le ss than C . ~ i nches .. ide . t i ght. cros scut ting
~ding/fo l1 at t on at 0-l a~ but of fs e t a lone
clNvayt' pla nes.

221. 0-252 .0 - StWl-. r /fraCl ure zone , healed .
30-40':. fol ded al'l(J nonfolded Q:a r tz ve i ns.
rol~d vei ns cont orted ,nd st re tc hfod i n "'.at rh
of arg i ll i t e teeccte, tt.onfol ded ve;ns cross­
cutti ng bedding/fol iati on. vU99Y with chl or ite
and i ron eee lead sulph ides . Genttr all y t 19M.

230. 1-2 35. 5 - Core loss of 0. 2 eeet ,

233.8- 328 . 3 - Joint s gen"'r,11y cIcse ly spac ed .
pla ncll r , sore curve d ,nd i rrttgula r , s l id to
rough, t I gilt . se-e open . ca rbonate , euer t z •
cnl cr t t e , ,nd t al c coat 1n9 .

236.2- 240. 9 - r rac t ure zone , very closely t o
closftly seecec join ts at O ~ t o 10' . Slick.
ta l c and cer tcne t e cOit i ng. pos s ible s lidef'­
s ides .

240. 3-240.9 - (ore loss of 0. 1 teet .

243.9 , 2' 5.8 . 249. 6 - ra in t s t t ceeest ees .

. f ..• • "'~ -,ro , ..) ,

Run 45

---t---
Run 46

214. 9 ' 00
t o (1 00)

220. 2

Run 47

220.2 100
t o ( 961

225.3

1- - --
Run 48

ZZS .3 98
t o 1981

230 . 1

Run 49

230. t '"t o 1' 51
235 5

Run 50

235. 5 IC'
t o ( 83)

240. 3

Run 51

240.3 98
t o ( 98)

245. f'
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.lOll IiIO PS700. 05 CLIUT ~l"S~ PQA[ I! AUTHQPH y Joe IICl P57OC . 05

"O...ICT Sus tt no ~Yd ..cet ec w tc Pro j ectNO.tECT Sust t rlcl Hyo.roe l ect d c Pr oj ect

.ott ' ott Df.vil ( elnyon (Sout h Sitno.) SMU T 110 10 Of' 16

as;• •- ~ ~t ..t · •• • •~ ~ .. .0 .. - u .. ; · , I ;;:-:::
••·, . ..· ,o.......·, . ~u :... :.. .. ~ . "Q • •~ :.. ,-e ; ,...

f~~f
26C.3 ­

262. 3 - Ouar tz vet n , 2C • 2 tnct.es ...io ... VI.I99Y 2S2.e
",itn su1pr.i de t oe re l t ze t to e , t il; r.t. _

263. e -2 6': . : - wdrt l ~eln . trac t ..r ed. t ru r t to1..... 1'1 57
p" r t l a llv ope n, VU q q,y .. it" sulph1de rrl ne ra l , -
lott i on . l~r COfltaC ~ open. 262 . !

Z£':. 7- )rll.5 - ':'1"'ll 111H e- "s ec t tee " ..ittl t 1 0 tl ~~ 2 ~~ .
(:' 1. ",~ c ro f o l c: s CrOSSCll t t TrU; f Ol ldt i o l'l at SO: . •.

S4
( 55)

.--

91
(8')

90
( 90)

100
( 92)

100
( ' .)

100
I l l)

- --

- -

297. 9
to

301. g

RUfO 65

Run E6

301.9
LO

307.C

p"r~ 61
290. 5
t o

29l . S

Rul"'. M

293. 5
t o

297. 9

R..I"' e2

2e~. O

t o
2'10. 5

rliln 60

277. J
t o

281.0

281. 0
t o

2EE. O

I . ' ~'.Of .. ....

" , I

301. :1·307.0 - ( ore loss of 0. 7 fee t.

307. £-309. 6. 30; .6-31 1. 2 · f.eddi ng c te ee s , 10.
Ioflt" su ere-st ees .
J08.1 · )11.5 • Joi nt s subplIr a ll el t o core eo s ,

2!iL O - (o re lo s s of 0. ': f ee t.

26':. 6- 285. 1 • St.ee r , te", 0. 5 t ectes of
e- ec cte , Chlo ri t e . t a l c dM ce rtceet e cc ett ee ,

292 . 9- 295. 6 - Shedr r cne , !O~ . ce -e tt e t t o
~ O lict t i on . !. li c ~ s ..-rece s Iof ith r e t e coe tt oc ,
br ecc i a elnd gouge on !.QIT'E! wreece s • f r a1ne l"t
of br ecc i .tlgouc;e 2 lnche'S ."ide a t 295 .5 .
a-ecct e conta i ns a nQul ot r f r aglte" ts i n il r h ;
Il: dt r h. te-e l ')ss Of 0 . 7 t eet at " 93. 5 .

282.3-2 87 .8 - O" ct r t z vete , fr actur ed but t t cet , Run el
Chl orit e i TlCl s ci cnt ce i ne r tli lolt i on.

278. 1·280 .8 · Jo i nts . 70e <t l'ld O~ . lIio i t t:
sttc ceest ees .

JOO
( 253.S}

2' 0
(251. 1)

280
(2':2 . : )

92
( 72)

100
(98)

100
( 91 )

96
( 52)

ICC
( 100 )

-- 100­

i lOOl

--foa
( 100 )

t o
277 .3

Pun 58

267.6
t o

272.3

250. 3
to

255. 2

;;..fl 55

255.2
t o

260 3

---
~Ur'! 59

272 . )

ib n52'
,;'5. , .
I ",.n .8

''i;Jn 53
2':7. 8­
2S0. 3

248 .8-2 49 . 1 - Quaf"tz vein , 30~ . f r at t ur ed be t
t'l q"t . or.en jo i nt s a': C"lnt dct s o.rltn t e lc ,
chlo ri t e and :loss H:l, st tc veestees .

24£ .8-2'7. 0 - OuoJ r tl vete, 0. 6 t ee r wt ce ,
f r olctured. \/1,1 ; 0;1 wit " l r or. d"~ l ead s ul ;:nt des .
ce-eo eare ,Ind crlol"it t' a t cont ac ts .

~OC I des c" ' Pti cr, d'i aec ve .

~66 . 8- 2 79 . S - ~"" ' t: . ,)u\ allcl r tz ~ei ns ene
s t ri nge ..s . 'o' e i ns c los e ly t o IOOde .." t e ly ctesel y
scecee at 30' to 40e

, ceoss cvt t tnc beadlngl
I cl t a t t cn , 0 . 5 i nctit'S t o 8 i nches ~i de .

f ..ec to - ec but ti <:nt. Sulp hi de . cntc -t t e ill,d
c....tene re ",i ne ra l i za t i ofl o resent • 9t-tween
270. 6 t o 272 . :' tro~ e" OJ' ::l.d llim: . St fi nl1e rs
l es s t heln 0. 5 t ecr.es «I de , ~ot r illl e l t o M'dcingl
f o l h t l on. f ol dt"d. s r -etc-ee , ti~nt .

"fritert";dced a,..gihEe an~~ i ra.1-...ac"e : il'j, abo"('.
\'e ry t .,i" t o t" ~ r bE"do t n~ . Jo i nts ':l;E- r.t> ra ll )'
c losely sp.t cec. plan",.. s-eeo- . t t ct t • Q:.o" r t/
carbonate. c,.lo d te a... (J t a lc (i ll i rv;.

2S'. 0- 2:w! .1 o'U·t l vetns • c tc setv scec ee ,
0. 5 t o 1 i "1C"l s tc e • f ol Ced . t i gi't .

£57.3 · ( o r e los s o~ :J. 1 tee t .

257. 8 · artl ve i n, 10~ . 1 in ch lof iCf' .
f r " c t urtod but ti fl" t. vU l'lgy .. itl1 s .. l pMd~

".i fler ,,1 i za t tc n.

;'rgl11«sr:
~ra ......ac~e

ANJil li t e

270
( 233. 8 )

260
(225.2 )

t 67. 0"
( 231.2

250
( 21t. ~ )

252. 0r
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ICRES AIlERICA. II«:ORl'ORAT£D • ClIISUlTl.' E_[RS
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C"'I[1ff ,1U,S....A ~fR AUiHOll ln "'.... :>S700 .0 S

-.<<T Sus itnd ~yd~lec t d t r ro j pct ........ gH ~ ':

so... OP~' i l Cdnyon (Sout h Rdn~ ) sltt:n~ 12 .-
"

...~ "i"'. 'U .~ to. c• ., ••~.( . ...,. .... ,.0 ... .... ...: . .... '... . . .... . ... :; . l ..• .. . ,_...~ ~ ..
r &..·' ...· ' 0 .. ....."' • ••0 11 0- lO4, ., . e... .... . .Jl S ' a:a1I . :l!" """:; . f " r, ":; ) ,

Ar Qi 11it e Run 73

3' 3 . 9~ 3 45 . 0 • OUdr U ...e t n . - - - f-
RL"n 74

342 . 4 9.
t o (' 11

347 .0

) 47. 0 . Core 10H of 0. 2 feet . :runi; f--
34;' 0 100

349 .8 • Jo i nt . 20' . wit n s ttc see s t ee s . t o ( 97 )
350 .0

" 0 - - -f--
( 303. 1) Run 76--------- - - - - - - 3SO.0 100

351. 2 A. r~ ; l1 itel ' nt ertledded irc;li l1ite in o Cr i Y"" i c ' e . i s etcve , t o ( 100 )
( 30.:.1 ) (jr;' .VI. ac ~_ e Joi nts gene r d ll ) c t c setv seacec , IIl(lst l)' olan ar . ssa.s

sr'IOOt h t o r'OUgh . t i ght t o oa ..tidlly ccen ,
QlHi r tz dnd Cdr bonat f' fill i ng . 2 jo i nts. .ith Rur. 77
~"lori t f' coiti ng . 353 . 5 87
35J .!: ~ COrt' lo s s o f 0. 4 reet . to ( 77)

sse.s
1- --

P.l,. n 78

J ~6 . S 93
t o ( 93)

3.0 361 .0

( 311.8) - -- - --
. 362 . S Run 79
(313. ' ---,---;-:-; - - - -- --_._---

Ar gill itP Rock df'scri l"lt fon es abo... e . 361. 0 100

Jo i nts ge ne r a l ly close ly t o ",ooe ra t e l )' close ly
t o ( 94 )

366.3
s paced. pla nar t o i r r egula r . SlTlOot h t o rough.
t i l;lht t o ope n. Qua rtz . carbonat e and ch lo r it e
f iTl i ng .

3.U-3'4.' ~ Run 60
370. 7-3 76. 3 _ Oo.l ir"tz \ e in . ..e ry ctc se1y ssecee 366. 3 100
fractures . gene ral l y t i gnt. so-e open. "' Uggy ~ to (100)
chlorit e . ce- tonete , and i ro n i nd l ead sul pht cJe 371. 0

370 Iri ne r a l i zat i on, conta cts at 10 ' t o 20 •
(32 0.J parall e l t o and cro s scutt ing ~ddinq / fo 1iat ion

at 10· and 20· . r es pect iv e ly .

37 1. 0~ 379.': ~ Core loss of 2 . 0 f ee t.

9.
( 9. )

100
(1 00)

Run 72

332.2 98
t o (98)

33i .3

Run 73
337 . 3 ss

t o ( 96 )
J.l2 . 4

P:l.o n 71

327. '1
to

332.2

RUfl 10

312. 0 98
t o ( 98 )

327. 2

339. 3 ~ Cor e l os s of 0 . 2 reet .

311. 0 100
t c ( 98)

322 .C

- - --
Run 69

328.3 -385.6 - Joi nts genera ll y c los e ly t o
ro de rd t e l y c l cs e lv scecee , pla n".. t o ir reguld r .
smooth t o r-nuah, ti ght t o open . Quar tz and
car bonat e f i ll i ng . chl orite coati ng.

330. ';·3 31.1 - Jo i nt . 20' • open.

;t"' ce {O. C· ~( " ""' ."l: """,. .0 &;: I 0:'":::
.... ... . .. . ' 0 .. . . ""'1'" ~.o- w.... ., ... ..... .a ••~. 3" 1 0 ' ," ,

310.0-318. 0 _ Quc) r U "e ; ns and s t ri nae rs . ..;. t o Pun 67
1 h Ie" et ee , f 010f"d . p<1l r a l1 e l t o tledd i n91 ) 07 .C
foliat Ion dnd cross cut t irll; ....e in s wi th ccee t o
frdc t ures dnd SulDhide dnd t a lc "'i fle r'a li za t lon. 312:1..-

312. 2 - Cor e los s of 0. 2 feet. Run 68

] 12.2 100
t o ( 88 )

317.0

Argi 11t t e

320
(277. 1)

340
(294 . 4

310
( 268 . ' )

. 330
(28' .8 )



- - - - - - - - - - - - - - - - - - -

CU[ NT A!.AStJ. DOiriER ~UTH{)Il ITV JOII IlIO P5700 . 05

--- - --
Ill.n 93

H O. 3 100
to 1100 )

435. 1

Pun 87- - - ---
Run 88

406 .1 100
t o 1, 6)

411. 1

--- .. _-
Run 89

.:11. 1 100
t o ( 100)

416 . 2

- " ---
Run 90

41£. 2 100
to ( 100 )

0120 . 0

- - ---
Run 91

420 . 0 100
to 1100)

425 . 0

-_. ._--
ilur, 92

425 . 0 98
to ( 98)

·:)0 . 3

I
,, ~..
~ ­''''

..t';: ~' ~!'~ 'O' ~ D . 1 l . •O~, .·OJ.. _"O ·,~ ~ ~ .1 ' ..'
•••r ... ' O.. ...· I . ~n Of' ~. - .. t "'.. M•. ..e ll t o =I .. t ,.. ~ . t.,

H 5.'-43S. 6 • Q..ar-t.z Hr ; nger~ . ae nt' rd l1y a t
0- . teas t han 0. 5 t ncnes wid e. para l lel t o ..nd
c ros~ cuttl ng bedd in g/fo1i dt i on .

406.5- ':10. 4 - G,·aJ ...ac re t nte rbeceec .. i th
a r gi ll i t e . ver .v t hi r. t o thi n beds .

ACRES AMER ICAN INCORPORATED - COIISULTING ENGINE ERS
BUFf ALO , Itt_ YO U

DRILLIN G REPORT

PRQJ[ CT Su ~ it r. a Hydr oel ec t r i c r'r c j ec t

51T[ Dev il Cdnl0r; (Sout h Bd n l)

""(372 . ' 1

' 10
( 355. 1)

~20

1363. 7)

ACRES AME RICAN INCORPORATEO - COIISULTI NG ENGINEERS
BUffA LO . Itr w TO R«

DRILLIN G REPORT

Cl IOfT AlASr.A POio'ER AUThORir v , oe .. P5700 .05

.....ecr Su<;, i t na ave-ce tect r -t c Pr ojet. t MOL E lIIO Sri - ':

SO.. Dev i l Cdnyon (SouL" San, ) SMUT ~ 13 .. 16

... ....~ H$• • ·..._!~ cO. OP, ' " ' ",,••~.....' .0 .. • ·... . • .. ' . ... ' .. 4 . . ..~ ." .. ;; • I •' ...·M -.00:..;.. , • • • t>f .. ~..," ..••,.u·Q.. , . ... . . ...,.. '* ~......~ " ' . " :i...0 1_ CO*I . CfOO< . ' .. ;; . P C ,", ~ ,;n ,

Arqil 11tf' Run (':1

371. 0 100
to (8')

370.3-387. 0 • rctte t icr. t.e t ter cevet coec at 37£. 5
10' ·20' . pny l li t ic s teen . POO"- cl eaveqe .

Run-~ ---
]7 6. 5 90
t o ( 791

379. : · 386.0 - ( Olf;: bdn e l e t st e t c neo dur i ng 379. ~

380
c ril ling. co re bad ly t-rc sen . t o- e l os s c f 1---
0.2 fe et.

{J29. l1 Run 83

37g. ': 97
t o ( 97)

386 . 0

385.6 ·':37 .8 - Jo i nts Qen~ral 1l tl usely t o ve"y
clcsel y ece cec , ot eoe- , "lOs t !y !>I1"OOt h . t 19.,t .
c e-ccee t e , aUM LZ . ( hbri t e dnd ta l c t tl H nq , - - ---

387 . I Run 84
( 335 . 21 Gr dywdc ke ~ed j tlt1 gr aj II\f> t a ~edh .en t a r.1i r oCk with "t ne t o 386 . 0 92

mf!cHtIfl gr a i ned ~d nd i n en a r-as l t ace ous r-e t r i • • to ( 92 )
wi t h veri t hi n ar gi l li t e l aye o-s . 390 . 8

390 J o i nts ct cselv t o /TI{,de rd t t> l y c tcsetv sceeed.
( 337 . 7) pl ene r , ~ lic k t o r ouch . t t (I ~ t. enl ori t e and - - -ta l c fil1 in t;1. ilun 85

390. 8- 396. 0 • Cor e tcs s o f \.0 t eet . 390 . 8 B8
393 . 9 - Bedd i n9/fo li at ior. . ' 0 to ( 88 )

1
396. 0

398.6 !-- - - ..

396. 3-3e:t6 . B • QUdr LZ ve t n . 60 ' • ve" l c lo s e ly -- - - - -
speceo r -ecw-es , ge ne" a ll y ti ght, uN'e " ilun 85
ccnt ect ope n. 1 0 ",(>r cont act ti ght .

396. 0 100
to (88 )

(3 45 . 2 ) t.t"';i l1 i te Rod oesc- te t i on as etcve . J 01. l
400

(346 . 4 ) :-
Run 87

401 .1 9S
to 19B)

406. 1



lICll£S _RICA. _'ItO 0 _ T111G £_£RS
IUff'LD • lie tOft:

•• ILL.... allPoaT

.Ie. em PS700 . Q5

ICRES ..UIC•• 11lCllllPOlll'ltO ' _T111G £_£RS
IUFFI lD , If. fOItt:

D.ILL I_" •••oaT
CuI'" .lllAS~ PClo:( P .e. lJT!'4Utl n v 'DO .. P57 Xlo OS

""""''' Su!oHna Hydro .!l~t ri c Pro jptt ..... .. BH- l

t.,. 0f0..i1 Canyon ( Sou t h Bank) sMl:n ~ 16 · ... ' 6

....~ 'i·'·" ~O~O. · I . · ~" . 0. ...·_ .,,0. ... .... .~_.~ . . .... . "10 . I , . ~·o "'.... . T' " M~, . ' ."""0. .. .....""" 0- ..... c• • '• • . .,D, ' O:O-C . <:I "' ..' . ~ . I ' ~ "' , .~,.

470 AI"Q i 11t t e F"" 102
(4li/.O) 471. 0 .. 6ed d ill Ql fo li at i oll. 15" .

-- .-
P. un 103

471. 5 '00
t o nen

475.5

un 104

47S. 5 '00
t o (94)

'80. 5

480
(415. 7) -- --

Run lC

480.5 98
t o ( 98)

:8S. 5

4B~ . 9 - Cor e tcss of 0. 2 " PeL - - ,-
Run 10

485 .5 96
t o ( " )

4GO. 5

· 490
(424.4) - -- --

Run 10

H Q.5 00
t o 96)

495. 7

Run IDe

495. 7 ' 00
t o ( D O)

500. 7

500. 7 em or BOIl:I~G(433. 6l --

' 00
( 9. )

.... ~ ,

100
19-:)

100
( roo)

100
(1 00 )

100
( 100)

Run 10

465. 7
t o

471. 5

Run 101

0160. 5 100
t o ( 94 )

465. 7

':': 5. 1
t o

':50. 2

Rur. 94
435. 1

to
440. 1

Ri,ln 95

.U O. l
t o

445. 1

- - -
P.UI1 %

I" '0
M M
"' 1

"01.1 _ SM.4

.-0_ IS M 16

....1i. ~ :'O. C. 1( ,·_ .O'Q..... .A • "".'~'_ "
.... ... . ...· '0 .. . ...."'• ..col, 0- ... ... . , ..0 1_ eo-c. :t , f - C

455. 0- 457.8 - co-, br oken " urine dl"i l Hng
a lo ng ve ry cl os e ly to cl os e ly !oPilCe4 j ctnt s
a t 20' t o 40' , ec s t !ourf ace !o coa t ed wit ;, t a lc.
Chlor ite . and car bona t e .

Inter t!t'dded u g: l11ite llnet a rd1"l'lCke. P:OCk
descri pt ion as s tove. Thin bedding cct ncteeet
. i t l'l fo l1a t ion ott 15 Fot l a t l on better
deve l OPed in arg i ll ite than in gr aY-lOad e .
Ohyl1t tt c steee , poor cleavage .

Joint s gener ally clos ely to very ct cset s
spac~ . at bt'cId inQ cont acts. joi nts very
clon1 1 space d i n -graywacke • • i thou t ceee ­
t u t i ng IlI r gt ll ite . Jo i nt s ~nera ll y pl dnar .
sHek t o Sl'lOOth . tioht . chloritE', t elc ,"e
carbona t e f01i"9 _

_ ... . t · ...

Argillite/
Gr aywacke

.- - - - :-c-:-,.,--:----::-: ,--- -: "-' ---------.

NO.IICT Su~ ; tna H)'~ I"O~l~c tri c Proj ec t

Si ft :ie vil ( O)"f On (Sout h Sank )

465. 8 - ; :;C"'-'-;:;-- -+ Roc t descr i pt i on as abov e .
( ' 03. ' )

'50
( 38'. 7)

440
( 381. 1)
44l- A

( 3~2 , '

" 0
( 398 . ')



- - - - - - - - - - - - - - - - - - -
Acrl'S Amc rtc an I ncotpo rd i ed • Cnm,uh ing l oginee rs

Buf fal o , New York
l\ cr l"S American Incor por a te d · Consult ing lngineer~

Huftalo, New Yor io.

SUMMARY LOG SUMMARY LOG

Client

Pro le e t

Sile

S:' Si t l"d ~Jd roel eet l"i c ;l rO.l £>C l

Ce , i 1 ( ..rlyM tSo...t ~ Sdn. )

Jo b No . PS700 . C5

Hole NO._~ · ~

Sheet No. _ ' _ 01 _ 2_

Cll "nt

PrOle c t

Site

S..SitOd ;'t i Cr Ct>lt"c tri C Pr oj ec t

Ce ~ i l ( <t n./ on {S':ut h Bdnq

Job No . PS700 .CS

Hole NO. _;fo - ~

Sh e et No. _ , _ 0 1 _f._

E~. D or BOR!'j 'i
500. 7'

I I

380

' 00 ' 001

.:,20

': ': 0

; E3

':eO

':80

5CO 9 1 ~

: trM 1. 1 •
" , " ' 1• • ..1

I ( ..6 .. t : ve Ins..
Gr<l l ...ac se----- IC ~ <t ..tl':'",:111 t te vem s .

Ouar tz ve te v .

...... . , . e '..a .." .._.,.
:' ''9 i 1I i t e /

-++-h~ C."dy ."tC ~ e J J o i nts . s ne,.....-
s tee s ,

· ( ...u • • · •
. ' '' I ­

• <'3:,; _

110

I ·HI

1€C

180

' 0'0

220

2 ~r

; 13f
2M

2M

If.<l lOS:

J~f1

3':(\
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lIClI£S A_All IfICOIlPOUTED • COIlSUlnllG £1IGl1lE£RS

IUff.La , II[W 'Oltl
DRILLING REltORT

ACR£S AII£RICAN IIICORPORAT£D - ClII5UlTlNG £_£ERS
IU'f&lO , MEW YOII

r IIILLI_G REPO"T

CLI(MT , '00 ... P5100 . 05

COWfJlloCl'oa : "t @~ t .t t" L. r l or.n i on I nc . OlIlLUJIG OATU , J une 4 TO J une I S. 1981
lOGGUl 1"1' . CI.p. t4ensc ftel nan , J uly 1981 .......

~ ~

""

~n 11

Z2 .8 35
t o (0)

28 . 5

ItC)lI lIO B~·5...

' " ([f Ie) 2 Of" 20

.• ,.~ ' 0..0 _ T"'~" .~.T_ ..c-.." "'.' -":' _ , ...
.... . . . . '000. _ ft. ...... 0- ..... . u . ,... . ..o.'~. a ..-••· ,

22. 8- 30.] - f r act ur e l one, j oi nts ~ ery c los e l y Aun 10
..pued. f r " 'T en t s h<ll r d and well ind""rolte4 . , _
Core bro ken by dd ll in g . Sore cor e loss . I

_.....,::.0. . ..

"

NO.IICT Sus l t l'L<l Hyd roelKt r i ' Proj ect

' IT[ Dfovtl ( dr.j On (,"or t h Bank)

~ . s . p . c.. ZOflt' 4
~H . S

<;l7 ,s . 5
551.1

MOLl[ 11I). , BH- S.

SMlIT 110 1 M 20

C&SllltG OI" .Tt.. fAoI C3 . 0 R

) 1.0.
COlt(~ll NQ ( 1. TSR ) 0 . 0.

~ 3 . 2Z2 . gc l

[616 .6 46
189 "
' 5'

01..-ood Core - Tdp le Tube

SlJslt n. Hydl"Ot"!ec td c p,.oj ec t

Devil (,,,yon ( p,jor t h ~.n. )

....
ooc.

EL(Y.toTtOJIS can.- 1"S1,
l)AOUfIO su-F&Cl
It()(. $l,lltf"A((

.a'l'1l)fll OF MOLl
_T( II T.... l

1) Depth'S 1I' t".sured .l one bel e , I rv e d~tM i n ( ).
2) ;' 11 eeet es ...ee scree t o t j -e core ,,"is .

JrtOTlS

SITI[ .

UlC&TIOlilI ,

"'OJlCT·

a.0 9'
40

i 28 .3 )
to ( 3q)

J1..5._ '100- -
'"" 6

( 15)
-_. ---

DlIK...._ CIlUIlI ."" _. "",,_._-'_~""""". _
-;;:iiiii""_ •• " .L_c-. ......e.-.LOff C1Dll. .__• InC . . ..f.

90
( 64 )

IO~fill
100
.rzu.,

'100
130 )

Pun 16
35.2
t o

38.2
~.J ':
Pun ia

Pun 19
-10 . 0 SO

t o (0)
-1Z.9 !_

Pun 20
..2. 6- 100
!!.6.. .1901­

Run _?! l~
Pun 2Z I

.15.5· 100
'7. 8 (: 00)

;l:<,ln Z3 100­
'7 .8- 170 )
':9 .8

R<,ln 1Z 13
28. 5· ( t8)
30 . 7 - - -

Pun 13 50 ( 40)
Pun-ja - 75- ­
11.7· (l5)
)J·t

Run 15

II jr, 24
49.8 100

t o ( 100)
53. 0

40 .8 -.12 . 6 - Frac tures ve ry c lo se ly speceo ,
f ra lJl1 enU nd..a and well i ndur ol t ed . Core
br nke n by d r i l h ng. S~ co re l os s ,

-12 . 6-11 4. 0 - J o i nt s . close t o lI'IOde r <l tel y
close sn acee , iron s ta i ned , ge ne ..a ll y t t cbt .

.1 6. 0 - ll edd i n~ eeco -es l e ss d ist inc t .. i tn
qene r dl t re nd O- S- . sy nee pos i t lo, d l
dt> fo ""cl: ti an .

31.2-31 .7 - (o r e l oss due to ll'ec tldni Col I
e-eere-s , Hole ' <li vi ng badly . 6 .0 reet
r ea,.,ed t o j l .7 .

33.7 -35 .7 - Frilctu..as very c l ose l y <; poI ced .
fragrrents ndf'"4 dnd ....e11 i ndur at ed . Core
Dro ke n by drt 11 in g.

50
(35. "

30
( 21.2 )

100
(94 )

100

J~

100
(80)

79
138)
100­
( 100)

Pun 1 91 (0 )

Pun 8
14.2 ­
16.6

A-;;n-iCi
18 .2

1.,; oJl

OAT( : FeDl"'UoIry 1. 1982

/

Ddr . (Jr dY t o black , very ~ t "e ere teee eer e- I~~n0 60
sedh e nta ry r ock . Be<ld i nq c ene eal l y coi ncident Z·O· . ' 25\
",1th Oo E.'il k l y deve l oped folt ol ti on oIt 20~ t o 25~ . . _ .__ -" ti­
ucc...s tc ne l very t hi n beds of li qht to lte dil6'1 Aun 2 92 (0 )
qr ol y . fi ne Qr ol i ned a r dYllldd e . OCCol5i onol l f r~s RUi1)"
su l ph i de mine r ol li ldt ion. Sl i'l ht ly Phyl li ti c 3.2-
Ioc ell y , Gene r ...llv f r eSh t o s l ia htly 55
weat hered. hol rd. bri tt l e . wel l t ncv re t ed . •

Ilun .:
J OInt s ge ne rd ll .,. ct cse t v t o mode rat e ly close ly 5. 5-
scecee , pl dnar t o I r r £'9I,11.1 r , r ough t o smoot h. 8 0
t i aht t o peet t a l l v open . i ron cs l de s t ai ni na . _ .__

0. 0- 1. 5 - Cor e bro ken by dd 1l1 nq . Core l oss AJn 5
t·f O. B f pet.

0.0- 42. 6 - Jo i nts oI nd r r ect u- es very c los e ly
to clo'>e ly sc ecee , j o i nts et 20· 25" J"'d 40 '
c ros sc ut t t ec beddi ng/ f o l h t i on oI nd et 20-2 5·
ce -ett e t t o bedd i n9/ f o1i olti cn . ('I l ana r t o
t r-r eca le e , smooth t o f'O"ol a h . ti qht t o pa rti ol lly
open. -eevv i ro n o. i de s toll n i t19 oI nd r t l l tnc .

8 .2 -10. 4 - (ore tro~er, ev drl ll i ng . Co re l oss
of 0.2 f ee t.

14. 2-1 5.0 - Zone of ver .v cl os ely sce cee jo i nts
at 10 • 30", 60- 10· . Pun g-
1£. 0- 1£.6 - Core br o k('l'! by drillina. Core
l oss of 0.2 f ee t.

Ar""j i1 1I t e0.0

_0

20
( 14. 1)

10
(7.11



a...... ALASKA P(II[R lUTHOA JTY

,..".et S".. t t n. Hydrwle<t ri c Pro j ect

11ft Dn' ti ""10" ( Nor t h Bant )

ACR ES AMERICAN INCORPORATED - COIISUl TiNG ENGINEERS
BUffAl Q , JIIE _ ' au

D R I L L I N G REP ORT

tL.- AlASKA POo:ER AUTttORny -- P5700.05

.....CT Susi t n. Hydroelec: t d c: Prtl;Kt ..... . eH.S<I.... ~v i l Cuyon (Mort tl ~nk ) sllt(n _ • .. 20

M.·.. ~.'!.!.0 to.O_....u_ .-o~ ..o ••,.... """. _ . ........ .._ ~ I"'" "'~. I- ~ -or .........,.oro.....:......_ _ . , t6oI .... ..o ,,~. :r...... ·... . " e ," ' "'; "

AI"9 t1 1ite 86. 1-87 .0 - Joi nts . t WO . 15· 20' . p.r,lle l 83.8- 100
beddIng . s ltc: kensi des. neaw)' Iron o_;de 86. 7 (72)
su ini nq with ca tc ereou s d , y . ~ - - -
87.3 · J oint . 20' . c: rossc:utt lng bedding . 86.7 100
rou9h, f ai nt s u eeees tees , f ron o_id e st,i ned . t o 129)

90. 5
(~ . 6 ) 90.0 - J oi nt . 30° . fa in t st teeees te es , t ight.

91.1 - 92. 4 - 8ed~ tng/fol1 ation , 20' . Jotnt s
p, r a ll e l to , nd cro ss c:utt f"g beddinc . pl , n. r . Run 36
i ron olltde and ",inor carbon, t e .

90. 5 9l
t . (82)

95. 0

lI;un 37
95. 0 97
t . (87)

98. 9-101. 2 - Fracture zone. very close ly
98. 0

Sp.lced Joi nt s at 0· 20e . nd SO· BOc • rough. Run 38
' r r f'9ula r . i ron old de s t . i ni ng. Core loss

100 1. 1 feet . 98.0 65
(70. 7) to I l S}

102. 0

Run 39
I { ~I

Run 40
I ' ~~l

104. 5- 100
106.0 (0)
Run ( 2

1 ~' 1107.5 · Joi nt . 25· . crosscutting bedding . r -
i ron ollide stai ni ng. Run 43 100(50)

108.0· 100
t09. 6 (88)

110
( n .8 ) Run 45

109.6 92

113. 5 - J oi nt . 20'". parallels bedding .
t e (60)

s li c kens ides . tight . t hi n i r on o.ide ancl
114 .1

ch y coating.
Run 46 100

116.0 · Beddi ng/ f oliat ion . 10.15°, poor ly to
(87)

well devel oped . Compos ition .pproac: hi ng

PS700 .0S

72. 5 88
t o (78)

75. 7

Run 26

51. 8 92
to 192)

62.7

Run 25

53.0 100
t o 196}

57. 8

Run Z7

62. 7 100
t e 19' )

67.1

1--- - -
Run 28

67. 7 98
ee ( 9' )

72. S

Aun 29

~~ IJOO-l.OJ
76. l-

1

, ~~ ,

i..H2
78. l - I 100.

_80. 4 I {9Q J

Run ]]
eo.C 100

te (100)
83.8

f- ---~___j
Run )4

76. 7· 77.2 • Fract ur e lone. j o i nts at 30~ ,1M
CO '. closely to verr c iose l)' spaced . i ron
oxi de sta fni"9 .

73.9· 74. 4 • Fract ure r ene, heal ed wi ttl
carbon ate. hard .

67.9--70.8· Jo i nts . aVl!'r ' Ql!' lO~ and 50~. ;~"

olltd e and stl t (;11 1ng5.

li!lH....~ ,0..0_,q oY_ . f'O _.~••,... , .~._~,....

"'TC.&_."~ LOM 011 c..,•. .c:. ' (011II , CII."" _.f' C

80.4·95. 0 - Ouartz st ri nger-s , 20~. cr osscut
beddi ng. very th fn .

82 .G-8S.3 - Becld fng/ folht fon. lS ~ .

ACRES AMER ICAN INCORPORATED - COIISUlTi NG ENGINEERS
I UFf ALO • NEW 'Ollll

D R I L LI N G R E P O RT

_.-

80
( 56.6

60
( ' 2.')

70
(.U)

1
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ACRES lIlER,CI. 'lICOIlPORlTED - ca.5Ul.T1.' E_EERS

IUffALO • lEW YOI.

DR.lLl_Q _EltO_'

ICRES lIlERIU. llICOIlPORlTED - CDIISULTI.' EN6I11EERS
IUFfILO. lEW YO.I

DRILLIMCi .("0.'

CuEliff ALASkA PCto( R AUTHOR IT Y .lOll II) P5700.0S cueer ALASKA POW ER AUTHORITY 01 06 NO P5700 . 05

PRO"ECT Sl.Is i t na Hydroe l e ct ri c Proj ec t PftO,IEtT Sus it n" Hydr Ot'lec t ric Pr oj ect

.".. Dev il Canyon (M ,.t tl Bank )

MOLl II) BH ~ 5a

SMUT II) 5 Of" 20 s".. nev i1 Canyon (Nor t h B"nk)

MOl.E flO BM · 5a

SMUT NO 6 (W 20

~"i... 'P1'~ ~O LC • . f ( .·.. '"I . ~~._..oO,.. • , ••6C" , , • • •
....( ..... ,O.. . . . ~.LOS'OIt U ,.. . c• • '.... l.O I1~ . .:Ioot:""._ . I ' e

lI'_~ ;. , . ,,~ COl O_ , ' f ' ·J. t . · 0 . ·• •_ ..0,. ·· , ..., ".~

..... f • ••,Ott • • • '1; • • O$~ 001 w.'. , C .~ ' ''' ,.o St oo-t , a ,~ . •"

Run 51 100(10 0

- _. ._-

- - - - -

I_~-­
!'un 53 \00

I " }

96
(B9 )

97
Ie"

100
100 )

100
(l 00)

Rcn6j
175.';
t o

IIS.n_
Rur' 64
178 . 0

t o
183 . 3

Run f,2 100
173. 0- (l00)
175. 4

Run 59

1S8. 0 100
t o (86 )

163 .0

Run SB

l !i ~ .2
t o

150. 0

Run 60

163.0 100
t o ( 68)

168. 0

Run 61

Run ,7
149 . 3
t o

154. 2

Roc.. des cr i pti on as a bove . i,ite-rb eddeoj w'i th
li ght t o med i \Tl gray grd y...,,(ke as s t ri flCjer s .
Beddi ng/ f o liat i ofl gene r a lly 0- 1O~ . t ccet f zec
th i fl phy11i t ic bands .

175 .0· .Joi nt. 30 ' . stt c j ees tee s • ti ght.
cnto- t tt zee ,

166 . i - Jotnt , 20 • c r os scuts bed 13 i fliJ. sel l
eevet coec sttc keos t ces • zones of cl ay eno
br "~ c f e .

167 .9·170.6 · rract cr e s • i r r er,l.l l d'" ne el eu ,
ve r y cl ose ly spaced.

168. 9 • Jo i nt . 25 • ",e l l eevet csee
s l ic kens i des . tight. ca- tcner e .

149 . 5 - Jo i nt . 35 ' . well de ve l cpe d stt c ee »­
s id es . t i ght . cnto- t tt zec.

154.8-155 .8 - Gr " y",,,c k.e . f ine 9r" i necl.
med i UM 9r "y.

155. 6- 155.9 - r r-ect ure zone. ver y c l os e l y
scec eo joi nt s at 40- 50", open. c,lrbona t e!
limonite s t " i ni "9 .

156.5 )
156.7 ) Jo i nt s. 50 ' . open. ca- te nat e and
",i nor 1imoni t e .

159 . 4 • J oi nt . 25" . 51 tckenst ces • car bonat e
and i r on oxi de .

Ar gi ll it e!
GraY"' Cl c ~ e

Ar g i 11t re

- ------. - -----· ~ ---- 1 68 . 0 98
Met a- a r gi llit e Rock des cri pti on d S ebcve but with onyl l i t i c t o (86)

s hee n. 173. 0
170 .6 - 205 . 5 - Jo int s . c lo sel y SP cl: C ~.

lBO
127. 3)

177. 2
1125. 5

170
(12 0 . 2

160
( II J . I )

150
(l Of.. l)

100
( 100)

100
( 100 )

123 . 7
to

128 . 0

Run 56
145. 8
t o

149 .3

~un ~2..

Run 50

Run 52

129 . 0 100
t o ( 100)

134. 0

~un 55

140. 9 100
t o (100)

145.8

Run 54

135 .9 100
t o (9': )

1'0.9

Run 47

115.9 100
t o ( 11)

J 20 . B .__

Ilun 48 100
120. 8· ( 59 )
123. 0

132 . 0~ 1 6 7 . 9 • J o i nt sp aci n9 vari es from
c l os e t o wi de . ave ra ge rcce r et el y cl os e .

13.4. 0 ~ (omPOS iti Oll t ecooes prog r e ss i ve ly
more a r qf l l eceous , ~Iith t hi n i nte r beds of
gr aywac ke.

134 . 4 ~1 36 . 0 • Zone of i nt ense syndt"pos i t i ona l
cet ormett on.

128. 0- 134 .0 · Frect ure zone . j oi nts . c lo se ly
soecee at 30·3 5- and 7O~ . heat ed.

1 46 . 1 ~ 1 46. 8· Vein. 10.1 5" . s ulp hi de
mi ne r a l f za t ion .

124 .8 • J o i nt . 25' . pa ra l l els bedd in c , ope n ,
ca rbo na te coat i ng.

116. 0·121. 0· J oi nt SPdc i ng c lose t o
moder at e l y c l os e , PcU"t 11 open wit h i .-on r... i de
s tai n; nq and car bona t e .

120.6 - J oint . 15" . t ight.

121. 0- 132. J o i 'l t s . 15- eno 25- )0 " , c l ose ly
t o mode r at e l y c lose l y s pa ce-d . secot n . - t a ne r .

122 . 2-1 22 . 5 - Qua r t z ve in , 15- 20· .

~rQ i11 lte

1'0
(99. '1)

120
IB' . 9)

130
t 90. 4 )



100
100)

100
100)

PS700. 0S

Run 77
l32 .S· 100
235.1 (100 )

Rlon 78

235.1 100
t o 100)

239. 5

Run 75

2Z2.8
t o

zaz .s

,1101;' "
~~.n,

Run 72 100
211.3 - (80)
215. 3
R;;7J - -
215. 3 100

t o ( 93)
218 . 3

Run 76

227 .8 100
t o 100l

232.6

Run 74

218.3
t o

222.8

t--

MOLl., BH-Sa

PUT., 8 Of' 20

.... ..

"'. 79 I !~ I

Run 80

241.3 100
244.1 -2 47.1 - Fra c ture zone . ve ry thin jo i nt s . t o 100)
300

• ve r1 c t c se t y spac ed . hea le d . 244 . 4

24·1.8 • Joi nt . 30~ . t i qht . Chl orit e coa ting .

~tOl.O- . 1l! .~ . O'O"-- ,Ao"" ". '-.:'I'_ 'w."..,....,(....-- ....,.,. ..-_ "'_,(.601... .<P.' eo-I. 01:_,",'' ' . ( . (

215.0· Joi nt . 0_10° , possi bl e shu r , s11t l
sandy coat ing.

222.5-225.0 - f r ac tu r es , hul@d. , er)' close l1
sp aced and 1rf"e'9u la r . hea led . s..... l1 q~rtz

vei n .

ACRES AIIERICAN lNCORPORATrD - COIlSUlTiNG ENGINEERS
I UffAl O . MEW TOU

D IlI I L LI N G REP ORT

Devil Canyo!'l (Nor th Bank)

Argillite

CUbIT AlASKA P()I[ R AUTt()RIT'!'

' ..».fur Sust t n. Hydr"Oe' lKtric Pro jKt

240
(169. 7)

220
{155.6 1

zao
(162,f )

ACRES AIIERICAN INCORPORATrD • COIlSULTlNG ENGINEERS
l uFFAl O • • (. TOIII

DRILL ING RE' OIilT

"-- AlASr.A P{l.'£R AUTHOR IT'+' "10 .. 1'5700.05

-.oCT Susi t rw Mydroele<:tri c Proj K t _... BH -5a..... [)eoy,! 1 CanyOfl ( fio r-t h Bank) ........ 7 .. ' 0

~" '.. ~~ CO~O• . Tt ••_._·_.~.·..... . OOAC"_.' ''''.' '' '. .,....
"'

Clo\; . t_
~ ~o' ....I ••• _ . ..... ..c.;, __. eM, ,,, ..o.'~. ~0IIl""'''''' . f f C ,n o .~ :),

Arol1 lf tf'1 l\lun c4
Gr . vwu t .. 183.3- 188. 0 - ( or e b.l rre l lT1 1s 1ol t ch. Core loss

1. 3 feet . -- - -
Run 65

183 . 3 66
to (23)

187 . 1· 187. 3 - Ouar tz Yein, 20' . 188 . 0

188 . 0- 191. 9 - Fracture ecee , well te e leo --- ---
f r ac t ur e-so

Run 66
190 190. , } 188 . 0 100( 134 . 4) 190.4 Joi nt s . 30- SO· , 1""" 9ula ,.. p<1 r t l,. to ( 77)- '. sl ickens ides .

!91.3

193.9 _ f ract ure . 500
• i rr~whr . sHdt'ns ictes

Run 67
193.3 100
to (100)

196.3
197 ~tftl!

~ --- Run 68 100
ms.n Rock des c ript i on ' S eeeve, wi t n thin 1,. · · ..• (100 )

beds of gr a)"llaCke l oe.11y. Jo int s . U ght . '- ---
Run 69

' 00 198.1 100
( 141.4) '0 ( 88 )

203. 0

203. 0- 217.0 - Fract ures , nwerccs , heal ed.
Aun 70

203.2 - J oi nt . 2u~. CrOSSCUts bedd i ng . '03. 0 100
fa tnt s li ckens i des . t o 16l )
203. 5-204.0 - f r ac tur e and Quar tz 206.0
s tringers , 1 5 ~ . ti ght . t r regul.t r . highly
chlori t;zed . Run 71

205. 5-251. 7 - t nt e nnit t an t wayy bands and 206. 0 96
st rirtgers of gr aywacke . Jot nt s If'(ldera t ei y to 196)
cl ose to wide ly spaced at 0_150

• 211.3
210

(148 .5

Run 72



- - - - - - - - - - - - - - - - - - -
ACRES AMERICAN IIICORPOflATED - ClIlSULTlNG ENGINEERS

BUffA LO . UW fOU

ORI LLING REPORT

ACRES AMERICAN INCORPOflAT£O - COIISULTING ENGINEERS
BUff ALO . liE. TORI

DR ILLING REPORT

ALASU P(I,j[ R AUOORlTV PS700 .OS ALASKA PWEA AUTHOR ITY PS700. 0S

IIOU _ SH-~

...,.. gOF ZO Ifill" II) 10 0' 20

.....~.~.~ (.Q...cl. , ... . . _ . ..._ ,_.<100....,_ ,._ ,_ ._ .,.....
....... . . _ . ..... ..- 010IUMI. U . '_ . U'••~. a:..... ._ . 1 ' (

fIIIIO.KCT Susitna Hy dr oel ec t ri c Project....
._.-­,n ,

I,!,~ toI..Olt.'fI'._ ._'_ .__ .' OOAC"__" " ,"'f'I_.'_.__ "-__.CAoI_ ...o...~. ot . .._ . ( 1 (

98
(86)

100
(901

100
( 92)

6t
( 101

96
(96 )

100
(88 )

98
193)

Run 97
307.2
to

312.0

Run 95

297. 9
to

302. 9

Run 93

292. 4
to

296. 4
Run-94

Run 96

30l .9
to

307. 2

Run 92
289 .9 ­
292. 4

Run 90

284 .2
to

288. 6
Rijn-1j1

276. 4
ee

281. 6
,;;nag t-- - j
281. 6
to

284 .2

291.0-29 7. 6 · Shear /f r c}c t u"e zone . jo i nt ve ry
c l ose ly seaeee at 0' cl nd 20- 30" . sttceens taes
well deve l oped.

291.0- 292. 9 · Joi nt su rf see s stt cs •
highl y chl ce t t t zed ,

296.3-297. 9 - She-cu" , 40"'.

296. 2- 297. 6 - Erec ture l one. Jo i nt ed 20- ': C ~ .

hi ghl y chlori t i zed, sl ic kensides .

l~rne(hl' gr ay. f i ne 9rai "led gray. ac ke
. it h t hi n i nterbeds of a!"'9i1lit t·. Beddi ng!
folia t io n hi ghl y defomed by syndeposi t i onlll
proc es ses. gener dlly a t 15" .

297.7.367.' - Jo i nts IllOde ra t e l y close ly
spaced wit t! l anes of 'fe ry c l ose ly to c lo sel y
sse cee . Nlott't' r ous weakly hea led and "e bro ke"l.
Gener a ll y a t 20 and ':O-SO~ . Fain t sliC ken ­
si des .

288 .0-28 9.7 - Fra ctu re zone , c l ose ly spliced ,
open t o healed jo i nt s et 3D'. fa in t sli cken­
sides .

Run 8S

297. 7 -Gray. ac le - ­
( 210. 5-)

300
1212. 1

zao
1198. 01

93
( 73)

100
(IS)

100
( 94 )

100
( 6S)

Aun 83

2S2 .4
t c

?56. 7

Aun 84

256. 7
ee

261. 8

Aun 86

266. 4 100
to (8 5)

271.2

Aun 8S

261.8 93
t o (80)

266.4

Aun 87

271.2 92
to (71 )

276. 4

Run 8Z

247. 4
t e

2Sl. 4
251.7-252.1 - Sil t y l ayer . 80~ . wi t h f resn
<lIn~u1ar roc k f ra~ts . Sur rOUnding core
fres h. Appe,lII'''s t o be dve r silt .

251.7· f rac t u re , 80-90' .

251.1-290. 0 - Joi nts InOdAra tely ctcse ty
s,Pdce-d with lones o f very c l ose S Pd c in~ .

252. 1-2 52.4 _ Joint , 3D', crosscuts appotrent
bed d in lJ/fo iiat i cn . Filled by 1/ 8 t nch c layl
eeeccte .
252.4-253.9 - fract ure s . i r reg ul <ll r. 0- 1 5~ .

cl ay/breech fi lli ng.

247. 1- 252. 1 - tore 10\5 0 .4 eeet ,

Z73.S - Fra c t ure . 25e• open .

274.8-Z76.C - Fra :ture zone . ve l')' clos ely
sp.acrd j oi nt s at o-10~ . 40~ and 600

• (or e
loss 0.2 feet.

264. 5-266. 1 - f ra c t ur e zone of ve ry c10se lJ
scec ee Joi nt s ott 5". Chl oritization or es eet .
t e-e loss 0 .3 reet .

265.4-2fl.4 - Frac t ure l one. very c lose ly
s paced j o i nt s at 200 and 3O-40~ .

266. S - Jo i nt . 2S· , cross cuts bl>dd in g. well
develop~ s 1i c ~ ens i des at 60", t i ght .

210
(190 . 9

260
(183.8 1

250
(176 . I )



Run 97

~!t!.!2!' t OlO' , Tr.."-.: ."OLoA'_ ..IO<.... '....-.cr... _ . ''''~'' . G .

....'I'I ...." OfO••&'!Vt UlM ~ ..... . c... .... . LO.. c_ . a _ orr...... I_e

Run 98

312.0 100
t o (85)

311.3

NOoIICT Sus itna Hydro elec tri c Project

1''1 Devil Canyon (North Bank)

ACRES AIlERICAN INCORPORATED - CONSULTING ENGINEERS
BUffALO, -.[ W YOR.

DRILLING REPORT

CLlE'" ALASKA POWER AUTHORITY 'DO .. P5700.0S

......CT Sus i t na Hydro e l ec t ri c Projec t MOLE M) BH-5 a

.,'" Devil Canyon (Nor t h Bdnk) ' MU T 1m 12 Of" 20

r. ..... It'l.~,~ COl Cll, . r.. ~.. .I'O..... _ ...c... ' -.; . ' UI;TuIlo .... . '''' ~f'••. cr. ' " "'~" ...,. ~~

1' " ...TVI .. "OOO._f'( • .-ooo ...,...t .." .... 1.01f~. «. .... ' ... . lft ,n , ·'u,

Grdywacke

342.0-348 .5 - Fracture /shear zone . \/el'"Y un 105
closely t o c l ose ly s paced frac tu res . part ially

un 106lrfedkl y hea l ed . Joi nt s at 20" . 25° . 30~ . and 343. 3 9060" . Carbona t e cOlll!lOn . Poss i bly sheari ng . t o 1481
342 . 0-343 .5 - Highl y fractured zone. ;l46.4
numerou!'> j o i nt s a t 20-3 0" . weakl y nea led .

un 107 100( ore 10!'>s 0. 6 feet. 'oil
un- lOS

317. 7 100
350

I ,~~ ,
(75)

( 247. 5)

un 109

350.5 100
t o 179)

354.3 • Fra c t ur e . 10_150
• i r r egul ar . fa i n t 354. 7

sttcxenstees , ch1ol'"i t t zed.
Run 110

354. 7 9'
t o 159)

358. I

Run 111
300 J58 . 1 100

( 254.5)
361. 2-361.5 - Joi nt . 20" . t ight. f a in t to ( 90)

s lickens ides . pl anar . chl nr-j t f zed . .363.1

Run 112

363. 1 100
t o 198}

367.4- 392.4 - J oi nt spac i ng wide t o ver y wide . 368.1

Thi ck ly bedded a t appro _il'la t el y 0- 10" .

Run 11
370 368 .1 100

(201.0) t o 198)
373. 1

93
(43)

P5700 .05

Run 10

320. 3 l OO
t o ( 78)

323. 9

Run 101

323.9 100
to 189)

328.3

Run 10

328 .3 100
t o 192)

333. 3

Run9f - - - ­
317. 3

to
i nch 320.3

'DO ..

MOLt JIO BH·5a

'MUT" 11 Of 20

"" 103 f~; '

,,, ""
334 .7 100
to (89)

.~--
Run 10

sheari ng. 338.3. 98
343.3 ( 78 )

338.0 - Joi nt , 15". s lickens i des . t i ght .
hi ghl y chlodtized .

340.6 • Joi nt , 20-30" . cur ved . mi nor
highl y chl oritized .

325.8 -326.4. J o i nt . 15° , mi nor Sheari ng
hea l ed lIIith ca r bonat e , pa r a ll e ls bedd in gl
foliat ion.

333.2-333 .4 - Joi nt . 25~. crosscuts bedding.
hea led with c la y; brecci a and carbonate .

333. 3-33 3.8 - Shea r /fractur e zone . ve ry
c lose ly spaced j o int s . s li ckens i des .
chlorit 1zed .

317.0-311 .7 - fractu re zone , very c lose l y
spa ce d j oi nt s parallel t o bedding/ f oliation.

320.5 • Joi nt. 20e • mi nor shea r with 1/1 6
clay/ breccia , hig hly chlodtized .

322.0-323.6 - Frac t ure lone. heal ed with
quartz , joints at SO- 60~ .

ACRES AilERICAN INCORPORATEO - COIISU LTING ENGINE ERS
BUFFALO . NEW TORK

D R ILLIN G REPORT

ALASKA Po.E R AUTHORITY

340
( 240 . 4)

"­,,-,

330
(233.3)

320
(22U)

310 Graywack e
1219.2)



- - - - - - - - - - - - - - - - - - -
ACRES AIlERICAN INCORPORATUl • COIlSULTING EIIGINEE RS

BUffAlO . NE . ' ORI
DRI L LIN G RE'OR T

CL.... AlAS~ POWE R AuTHOR ITY ,.... P5700 . 05

•••,<tT Susttna Hydrwl Ktdc Pro j ect _. oo 8M-Sa

•m ~" il CanyOfl (Nor t h B. " k) _n oo 13 OW 20

.-. "'-~••~ Ulo.OfI ... . . _ .rc__...,...._ .• IlIKT__. ,_ . .1.·.. "'......- ~-r ....... ..'O-. _ ... ..-.. "'"'. UO._.~. COIIIl.C1I.._ . t OC ," , ~..
Gr ' )'\'II.cke un 114

37) .1 100
to ( 106)

378.1

RUrllTse-
378. 1- 100

380 3llO.5 191 1
268 . 1) un 116

380. 5·
I / :~ I382 .5

"" 1 " ' ~ ,

u, 118

386.2-387.1 - r ,.ac t ures. very t i ght . nell l ed .
JBJ . S 100
t o ( 941

388 .2

~
._ -

100

390 Run f2"oH·73 1

275.7 )
100
(61)

Run. l~ ;

100392 .4 r-AMji11i t t'
391.2 -

217 . 4 ) 04,.. 9"., to bhc" . very fi ne gr a i ned ~ta- ]9 3. 4 182 )
s~ i ll".ent a ry rock . Sul phi dt" IIl i n" r a lt za t t Dn
c....... . J o i nt sp.tc; ng wi de t o 't'!'r y wi de. Run l ~l

393. 4 100

3~ . 5
( 9')

297. 6-399 . ' _ Sotndv ar-gi1 11t e . ve ry fi ne Run 12
S<lnd 9 r il i ns i n f i ne t;, r a i ned ' '"9l 11aceou s

100m.!I t r h . 396. 5
to (100 )

401.3
' 00

282.8)

Ru' 12 100
(B7)

Rock descr lpt1 0n as abO~e••JOl nt seec "9 ~
Run 12

403. ; 1
braywa~.e

.. i de t o veil Wide 0 HeaIN f racturM a t 20 :ilH li."J ,
280 .2 and 40~ . fa nt s li c kens ide s on ch10r tt1Zed

ACRES AIlERICA N INCORPORATED • CDIlSULTlNG EIIGINEERS
BUFFALO . NEW TOR«

DIIIILL ING IIIE'D"T

(l.ll"" ALASKA POIo'ER AUTHORlTY ,.... P5700 0 05

-.om Susitna Hydroe l«tri c Pro j Kt
_...

BH -Sa

.m Oevil Ca nyon (hor t h Bank ) _n .. l ' 06 20

.'. l1f';;.~ ~O.O ·, I'1 .._ . IOC....t_ ...........~_._'. ~ I..• .. "'-.. .."" --.e- ...TI ..., _ , ...~""'"_ ...... . c• • '... o.O., ~. "...·,.... (· c ,", ... ~.

Gr aywacke surllCes 0 un 126
404 . 6- 100
407.4 (96)

---f-
un 127

410 407 .4 100
/ 289 . 9) co ( 91)

412 . 3

- _ .r-
un 12B

412. 3 100
to (89)

416. 8

, - - --
Run 129

416 .8 100

' 20
to ( 9' )

(296. 9 )
42\ . 9

un 130 -..-
( S6 )- - - - --

Run 131
425 . 7 423 . 7 98
30l o0 } Argilli te Rock descri pt ion as a bove. '0 (8 7)

425 . 7-456. 6 • J oi nt s m(O Ot'ra te 1 ~ c lose t o 428. ':
• ide\ y ssecee, e vere qe 30· . to. ol ng1e set •
1 5 ~ 0 hi 9h1y c;'l ori t i zecl. - - - - -

430
Ruro 13

( 304 .0) 428 . 4 100

'0 (90)
433 . 6

R:;;-iJ
---

437. B - Shea r s . Ill i nor . j oints at 40~ . hi ghl y 433.6 94
ctl10rit t ze d \lI t t h very t ht n coa t i ng o f c la y l to (88 )
e-ecc t e , ti ght . 436 . r I



ACRES AMERICAN IIICORPORATEO - COIISULTING ENGINEERS
Buffa l o . II£w TOU

DRIL LING REP ORT

ACRES AMER ICAN IIICORPORATEO • COIISUlTl NG ENGINEE RS
llUFFALO • tlr. YORI

DR I LLING REPORT

CUPII' ALASKA POWER AUT..:lRnv

.....CT Sus 1tn, Hyiir oe l ec t d c Pro ject I'lIlO.II:tT Sust t n.a Hy dr Ot'lect rtc Pro ject.... Oev fl Canyon (Nort h Bank)

". m P5100 . 0S

MOU " 8M- Sil

bin 1m l S Of 20

co.....

....
AlAS K.1 POWER AUT~RtT'f

Devil Canyon (Nor t h Bank )

0101 _ PS71JO . 05

MOl.( " Btl-Sa

a. I'T 1m 16 Of 20

" -.. '.... 1IUi.~.~ t OLO. . ...,_ .IJQ....'_ .'OO.,,,• .•IIKT_. . ...~I ' ... . .r. ·.. .,
~'.

~-
-.. ,.....:P , "" 1fft""001."~'-_ ......~I... U1.' 0lI0Il.m.......... . r" '" ' .... lll ,....

...,lIi tte un 1) 4
(~ ) 470 ,o,'"'!J i1 1ite

(322.3 )

440 440.4-442 . 5 - Zone of ve ry cl ese ly spac ed un 135

31!oJ) j oi nt s at 30- 35". tight . cnl ori tlzed. 438. 4 "441.S-442.5 • Shea ..s , 20- 25"', very c losely '0 169)

space~ , td ghly ch l orit tzed. s l ic kensides . 442. 9

carbona te/ gouge / brec c i a coati ng.

.un 136
445. 0 - Jo i nt . 20", hea led, very t i ght , h t nt 442. 9 100s l i ckens ides . '0 11001

446. 9- - - "-- -
un 137

480
1333. 6)

446. 9 9B
450 '0 ( 90)

318 . 2) 451. 6-4S6. 6 - Co.-e bar re l IlfslatCh. 452.0

Run 14

491. 9 100
t o (821

497. 0

Run 14

497. 0 teo
t o ( % )

502. 0

un 141
466. 9 100

'0 (100)

~-
un 142

471. 9 100

'0 (100)
476. 9

Run 143

476. 9 100

'0 194)
481.9

Run 144

481. 9 100

'0 ( 100)
4813 .9

460
325. 2)

456 . 6-527,4 - Join t spac i ng generall y . i de to
very wid e wit h zones of ver y ctese t o c lose ly
spac ed . OCcuion.l i r reg ul a r . healed
f r act ur es and quartz st r ingers .

un 138

452. 0 7Z
t o (n1

457.0

un 1:!9

457 .0 100
to ( %)

461. 9

un 140

461. 9 100

'0 (100)
466. 9

un 141 100
( 100) soc

(353.5 )

~'~!!!!e (O~O .' '' ' '_. O'll''''_._'''''''.•-''':'_.''''~' ' ••.
.... ,., .... ,P . _ ... ..oM 001...... . CA. .... . I.ll " COllI . a:. ... ,... . f TC

475. 5- 475. 3 - Out r t l vete , 5- 10~ . lIZ i nch
wi de •

476. 8 _ Joint . SOc, ocee , plana r .

478. 6 - Joi nt . 60~ . par t open. "ouqh.

. r...•..
~ ­'"'

Run 14

4d6. 9

'0491. 9

"'' -0;"

100
196)



- - - - - - - - - - - - - - - - - - -
ACRES AMER ICA. IIICllRPDRATEO - CDIlSULTI.G EII6I.EERS

BUFFALO . NEW TOU

P"'LLlNG " ( ' o aT.._
ALASKA POWER AUTtiORnV

_..
P5700. ( 5

.....et Sus i t na Hydroe1~etri e Proj ect _...
BH-5a

.,,. Devil Ca..yC'n (Nor t h Ban~ ) _IT .. I' .. '0

ACRES AME RICA. IIICllRPORATEO - CDIlSULTI., EII6Il1EERS
BUFFALO. lE W ' 0' 1

DRILL ING RE 'O lilT.._
ALASKA P(If [R AUTHOq IT V

_..
P5700 .05....... 5u!'itn. Hydroe lectric Project _...
BH-S..... Devil Canyon (North Bank ) ...... 17 ... 20

". f4Ii!"1~ COl.OlII, " . ' ..-t . IJI;I...... _ .JO'.." ...nIiIlCT_, ....~" ... ~~....
"'-x. n~ --," , AL~iI"_. """"-'" ......,~... &.0" _ .~Ifl'_ , fTC ,n, ' -el 0l'

Argillite
un 147

"" "0 :00
~9jl

505. 2 • J ot nt, 20° . possible she ar heal~ un 149
~akly wi t h carbonate. 503.4 100

to (1 00)
508.4

510 510. 4 • Fracture , 60° . open , rough , irr~u1ar .
~un 150

(360.6) 508.4 100
te Cl 00)

513.7
513.0 - Snear , 40" . hiQhl y cnlorit i zed . 1/16
inch clayey erecc te , s l i c/!;eM i d@s.

Run 151
515. 5-516 . 8 - Frec t ur e , 0- 20" . very irregular . 513. 7 96hi gh ly ch l or it i zed . t c (85)

518.4

I'w" '" .IDL520
~ un 15(367 .6)

519 .8 100
522. 7-5 27.4 - Shea r/ fract ure lone. j o i nts te (84 )
very closel y spaced et 10" and 20" . uenerelly 523. 6
t r r ec ut e r , sli d . • t1iqhl y cntce t t t ree , wre11
deve l oped s li c kensi des , car bonat e . Core l os ~ Run l ~2. 4 eee t ,

523.6 57
to ( 12)

527. 4-5 3$. 1 - Fr acture zone . closely t o 528 .5
moderately cl osel y spaced j o i nt s ana f rac tu res
at 2o- 30~ and 50e

• hi gh ly ehloritiled lIiI ith
certcnet e . ~a ny are hea l <!!d , rebroke" by
dr illi ng. Run 15

530
528.5 100(3 74.7)
t c ( 94 )

533 .5

540
C381.8 )

550
C388 . 9 1

560
1395 . 9 1

~~ t:O~OlI n_ ."' AI ' • • •IOIl .~~_. ....~., • • .
........... ,,0tI ..- 0- ea ..o"~. 01."'_.r TC

538.1-S40. 9 - Shea r /fr ac t ure zone. hea led .
Jo ints , 0·5 ~ , ve ry c l os ely spaced , lIiIt'a k1y
healed lIiI i th ca rbon.te. t i'lht, hi 'lh1y
chl or i t i zed .

540. 'l-597 . 7 - Jo t nts , wide t o very wide ly
s paced. gener.ll y at 20" , healed ",lith ca rb onat
and rebrolten by dr ll 1i...!1 . h1'lh1y cntc- t t t zee .
Sec ondary se t at 40-/.:l ~, mode r ol t e ly cl ose l y t o
widel y srecee , ti ght .

~1 1OIl·" .,-- ' . DI,n ,

--
un 156

533.5 ' 6
t o ('0() )

538. 5

un -1571--
538. 5- 100
540. 7 (I ')

un 158

540. 7 icn
rc C. 5)

545. 7

--
un 159

545.7 ~

t c C8n
550. 6

--
un 160

550 .6 1<r.
t o (1 01.1)

555. 7

- -- - --
Run 161

555. 7 too
t o (1 00 :

560 . 9

-- - t--
Run 162

560. 9 98
t o (88 )

565.9



r--- - - - - - - ---- - - - - -- -- - --
ACRES '.RICA. IM:OIll'OR'T£D - ClIISUlTllIG f_EEM

IU"AlO • I E. YOI.
O. ' LLI_G _IEIIO_,

"oe 110 P5700. 0S

. ,..~ ,

un 169 lli2..2.l

MOLf 110 8H- S"

SMU' 110 20 Of 20

~'li. '.! !; ~ co,o_,.f .f~ '"'l . "':~ • • O(AIo .""'... ,...... . AI; . ......... . _601_"••.
•••' '0 L.on 001 ' ''''', C.'' '''. 1.C" (OIIC . efW. ' ·_ . " C

EriC OF BORING

Dev il Canyon ( Nort h Bdnk)

HIO"ECT Susi tn.t Hyoroel ect rl c Proj e c t

_."..
597. 9 .2!:l1 i 11l t e
422. 7)

600
424.2 l

ACII£S '.RIC" IIICOllPOIIAT£D - CORSUlTlR' f_EEM
IU"ALO• IE. YO••

O • • L LI.Q _111'0_'

co... .. ALASkA P{)I.;( R A1JT HCNl: 1n .00 .. PS700 .05

....eer SU'5 l t n.a lOydro~lpc tl"t c Proj ec t MOLl 1M) BH· SdI

s',. oevtl Co!I nyon ( Nort h Bank) SMU t .a 19 .. ' 0

: ' ~'.

,,~~ ~••!~~..~~~~• •~~u:::~;=.::~~:':~"':..~:: ~I~~~ .
"""T. .,

-:>C; o hOt M~,,' !I-' ..~ ,

,ar (ll1 li t e --- ---
llyn 16

~e~ . 9 100
t o ( 100 )

570. 4

510 --- ---( 403. 0 )
Run 164

570.4 100
t o I g, )

575 . 4

--- ---
Run 16'

575 .4 100
t o ( 94 )

580 . 7

580
( 410. 1) punl 6i ---

580 .7 100
t o (87)

583.:L ---
Run 16

583. 7 100
to ( 94 )

588.'

--- --
, 90

Run i 61

(417. 1) 588. 5 100
t o (l00)

~9Z .6- -- -- -
Run 169

592. 6 "t o (g,)
591 . 9



- - - - - - - - - - - - - - - - - - -
I\CH.·~ American Incruprrra t ed - Co nsulting fngi lll· t.·r~

Buffalo , New VorL.
,\ ( rt 'S Arueri ran 111COrpor.ll ed - Co nsulting, Ingillt'( >r'Jo

Huh.lln. :-':cw VorL.

SUMMARY LOG SUMMARY LOG

II

l 'oD or f Oll:j ' ,r,
r,97. q '

S" I' '' ' -.
Sh f>d.-j f r dCl u ({· ' o m

1 5" ·".- I ' r"ct u-e : 0 1>'

Job No . P5700 . 05

HoI. No. Bt'-'"
Sheet No. _ ,_ of ,

..~

~ A5 r.A PO'..[ P f.U Tt<QU:- ·

5us i t fld Hydroel ec t r ic Proj P-C t

De... il (4"10" {\or t l>t S,H'. }

Cit e " '
Pro je c t

s" •

:AI... ....,

380

400 692

':'20

':':'0

' 57
' CO

,"0

' 00

52r.

1 " 0
~<:

5tiiJ

sso

, UO ;5'

r '"dct Ul"{o l one.
r (' d I t'd .

. f • •• • '

Jo ints . sttc j en­
..toes .

] pn.vll it i c s te ee .

•

Jo b No. PS700 .0S

Hol e No._ BH- 5.t

Sheet No. _ 1_ of _?_

J,r qi 11i t el
r. '-d " wJC ~f'

A('Q il,i't;-1

",,.<;111i t e

...,

5 'lt' d l { · ' dc t .. r e / Ofl'

f-;.,--- --,..,---t: S r ,f' 6 r • ...e c t j'-P 1 0'"

..~ r<r

.0' ....

;'UISt/· PCWlP t.UTH(lPITV

SU'> lt fl" '-yd rof>le<.t ri c Projec t

~" i 1 ("ny c" ( ~'or t ~ Bdfl ~)

...... ..-,....... ,-

."

' 0 ;;
e

0

40 ··"'0
60 0

~

Be

Cli e nt

Pro je c t

Stl e _

' 80

140

' 60

' 80

' 40

220

'00

160

"0



-----------------~
I • • • • I I • • J • •

M:IlES ,_ IIIClJlIPOllAl(D - COIlSULTIIl6 [_[1$

• "ALG . .. 'fOIl
DII. LUNG IIE'OIlT

ACIES '.IIC.. 11lCOIIl'OII'T£D - _TIllS [_EEllS
IU"UO • lEW YO'•

D.ILLING ae.oa,

9'
( 68 )

94
188)

100
t i s )

54
113)

96
( 85 )

100
(7 9)

93
116)

Run 11

Ruf' 18
49 . J

to
12 . 1

21. 5
t o

26 . 3

RIJI1 15

Run If.

~4 . 2 1()1)
t o (BS)

48 . \

Pun 14
36.7 ­
39.3

39. 3
to

.14 . 2

29.2
to

34. 0

Run 13
34 .0­
Jf-.7

Rwi II
n .]

t o
29.2

ke n 12

MOL.l 11IO Bto·5b

'''UT'' 2 Of' 7

Joe NO P5700 . 05

45 . 9 - J o int . 50 ' . ta lc / ch l ori te coe t in q .

J8 . 0 · ~ 9 . 7 - Nur.t;'r ous QUdr'l ': s t r m cer s . d 'o' ",rd'l e
0. 5 i rj c ~ .. id e . f o l ded eoo s n-e t c reo , en ­
fr ac t u re d . ( (lIl1r ri se 30 t o 4(Y' ot ( oc" .

51. 1- 5L 3 - OIJdr tl st -t ncers , 0 . 3 i nch to 1
i nc h s ree , f olded . unf r ae.tur eG.

52. 5- 52. 8 - JOl nts ... ery cl ose spil l ed . bee vy
iI 'on oxi de s t d i n i no . Dro bobl ,. opt'n .

1!lX""!'~ ~G1.O ._ , . .._ . 00<.,..._ ...0 ,.. . ,.." " .0(..... ,"". ' ....~f' .... ,

....'0 . ..001. ...... UlUOOO "" OI. t .. w,... """ ' toOII. a ..,," "" . I. t

37 .\ - Jo int . 4 0~ , f ai nt sl ick e ns ides .

37 .3 -39 .3 - ( or e l os s of 1.6 f eet. ( are
br oken by 1ri11in9 . pi eces a~ e rag e 1 i r.: I'o .

40 . 3 - Bedd i nq / f o H dti on at 50Q
•

41. 7- 42 .0 - ( a re br oken by dri ll i ng . PH' ce s
0 . 5 in ch t o 1 i nch.

_.f....
Devil ( anyon (Nor t h Bank)

ArQil li t e

"..
CLlI'" Al ASkJ. PO.... ER AUTHORIH

NC)JICT Sus itna Hydroel ec t r ic Pr oject

' 0
(28 . 3)

' 0
( 35 . 4 )

30

121.2)

l one 4

- ..
L''''''

.,,- ,
Run I
0.0 - 92
2. S 12' )--- - - -

Run 2

2. s 81
to ( 55)
6. 3
-- --
"" , 3 15

141)
- -- -- -
Run 4

1. 9 8'
t o ( 54 )

12 . 9

PunS - - 83-

--- .lJJL
Run 6

14. 7 100
t o ( 51)

17.6 --_.!'in]. 1- 100
19 . 4 t2~RU.1S- . S

-- (OL

A.S.P. C• •
976. 6
sze.s
835.0

CASIIIG OIA.TlII' , NW (3 .0") I . D.
COM Oaa.(t[It , NO ( 1. 75" ) 0. 0.

19. 5- 20 . 6 - SO" l{' cor e los s . (ar e bddly br ol en
vy de t Ll t nq , p ie ces up t o 2 inches .

/ .

~ COUlII •• • • '.-.ov.._ .__...-:._ .-.,....
&I.,.....' _ . ...'I.~C. ....~. ~_ _ •__, Ifl:

Medi lJlll t o dark ~ r-ay. fine qr a f ned Inf' t d­
s ediment ary roc k. Ve r y th i n beds co i nci dent
with weak t o ecee-erely de ve lo ped fo l ia ti on .
Occ as i ona l "e ry t hin t o t hi n beds o f l iqht
gr ay , fi ne Qrai ned graY"!ac ke . Fresh , nerc,
and well i ndur a t ed . Mi nor qUdrt z vei ns Jnd
s t rt ec e r s . Su l phi de nli ner aH zat i on , pr e­
dor,i nant 1y pyr it e . c rys t d ls up t o 0 . 5 in ch ,
some be i"') rep la ced by Qua r tz .

Jo i nts cl ose t o mode rat e ;y c l os e s pdced wi th
i ro n eetee stdi nl nq Mar surf ace, dnd chlo r i t e
dnd ce r tcee t e at dept h .

0 . 0-88 . 3 - J o i nts c l ose suecec, iron oct ee
sta ini ng .

7 . 9- 8 . 7 - ( a r e br oken bv dri ll i ng . p iec es l es s
than or ecc e t t o 0 .2 f ee t.

11. 0 - fledd inq f o1id ti on a t CO' .

14. 1· 14 .3 - ( or e br oken by d r ill i ng .

Nl . Z22.9£4
[6 16. 63&
Z77 ~

45"

Di., rr()nd Cor e ~ Tri pl e Tube­_.
l,At itUOl

DEHIrT~f.

.LI '_UT M

••

( 1.[v.f.TIOlIS · oat... MSl.

GlItOUfrtO SU'lf'ACf.
ttOC_ SUfWAC:l
IO TTOtI OF MOU
.Tllt T..... l

Depths medSo ur ed al ong ho le. Tru e depth<;, in ( ).
All enq t es measur ed to t he ce re axis .

ArSi 11i t t'

CI.II:IIT , AL ASKA P(II[R AUTHOR ITY ..0 . 11IO. , P5700. 05

II'It().I[CT, SusitnCl Hydroel evt r t c Pro ject MOL.l '10. : BH·5b

' In , [)eyi t ( oI"yon (Ncr th Bank ) SMUT NO. 1 OF 1-- Int er-stete hp lorat tor. Inc . OlIlILlllllG DAtu ", June 19 TO June 26. 1981......... t"-. J . IIlhi :'e. M, P, Brue'l DAT[ ; Ju ly 1981

0. 0

LOCATIOJI .

Af'NOV(O

10
(1 . I )

20
( 14.1)



A:RES AIIERICAN INCORPORATED ' COIlSlILTl NG ENGIN EE RS
BUffAl O . n w YOU

ORIL LI N G RE POII,

ACRES AilE RICAN INCOflPORATED - COIlSlILTI NG ENGINEERS
I UrfALO • II( W ' OA.

DR I L LING REPORT

.tOe 1m PS700 .OS co..... oIOe e P5700.05

110I., _ BH-Stl

"" 1Kl 1 Of 7

......cr Susttn. HydroelKtri c: Pro j ec t

..... ~y11 C41nycwl (Nor t tl B' ''k )

100
(%)

100
(89)

95
(83)

99
(99 )

too
(67)

100
(67)

. ,
. 0000 ~ j

100
( 68 )

108. 0
to

112. 0

Aun 41

112. 0
t o

116.0

--1-

96.1 100
to (70)

99.1
~ --

99. 1- HY.'
101.6 ( 56)

~t---
101. 6 97
t o ( Sl)

l OS. I

Run 37 tj'oO{100

~~ !Q~~
Run )9~Jl_

Run 40

....1 .. BH· 5b

''''IT '' 4 0# 7

Run ) ]

92.)
t o

% . 1

~ t o..oe . Y1' • .....-r: .OOU&__..oOl...•............-._.·II4.
....1'I"..'_..._ UlU OOI _ • .c:k ·... IoO••~.a:_,... I ' c

115. 5 - BN dtnCj/foH ation a t SO· ,

116.0· Jotnt . SO" . s t tcrees tees .

109. 7 - She. r . 30° . 0.1 inch of br ecci • •
s li ckens ides . chlorite coat ing.

102. 0 - Be-dd inqlfoli.tion . t )0° t o 40° .

102.0-200.3 - Joint 'i erose to IIlOder . t e1y clos e
'iP<Jced. aver.ge 1 foot. t race of c.rbon.te
.nd chlod t .. co. t ing.

84. 9-86.9 - (ore loss of 0.8 fee t. (O~

broken by dr il 1f ng . p iec e'S 0 .5 t" , 1'1 t o 2
t ncfes,

Run 30
84 .8­

.86. 9.
~un 31

88.3-90. 7 • Stle.r, ""racture l one . Joints ~ ery 86 .9-
elose s paced, j otnh .t 25° t o 70°. chl orite 89. 3
.nd s O t coat i ng. sore h. ve s lt cken'ii des . Runj~

88. 3- 102.0 - Joi nts ct cse t o very ere..e aeecee, 89 . 3
Ch lo rite cDa ti n; . t o

92. )

An;i 111te

NO.IICT Sustt". Hyd~lec trt c Pro j K t

snI ~t1 Canyon ( Nort h Bank)

110
( 77. 8 )

100
( 70 .7)

90
(63 .' )

Run 25
11. 8 98

t o (71)
76. 2

76.7 - 100
77.9 (68)

- - - n-
Run 27 ..J ill_
Run 28

19. J 9S
t o (76)

83.0
llun29 -- 100­

83 .0 _ (SO)
....B4.8 _

RUni]
66.6

to

.~Hc ·--
69. J.
11.1

....... . ,
~~

" '1 ~"

Run 19

S2.l %
t o (61)

57. 0

RUn"tO· - -
57. 0- 100
59. 4 (54!
-- ---
Run 21

59. 4 ~' 1

t o (7 4 )
62.9

Run 22
._-

62. 9 97
t o (7 6 )

66 .666. 5 · Jotnt . 40". s ilt c:o.t1ng .

Ill~~ ' OL.O• • 1W• •_.~._ ,... . ....,._. _ " ...
...,... . ...... _ _ "V'LOMOll ...... C&oo o.a•• alIlll . C1.... ._ . f OC

60. 0 - 8f'ddlng/folhttcn at 1 0 ~ t o 20".

68.0 - Jot nt . soo. trace of s ilt .

69.6-69.8 • Joi nt s very c lose spaced. Jo;nt
at 400 has s li ckens i des .
71.5-72 .2 • Core broken by dri ll i ng. piec es
1 i nc h t o 2 i nches . 11I1" 0" iron old dt' \t.tnt nq .

57 .2 - 57. 7 - Core bro kl!'fl by dd lli n9. e t eces
1 i nc h t o 2 i nches .

!IS . l·SS.7 • Quartz s t ri nge rs, 0 .5 inch to
1 i nc h, f old e1 . fracturl'd but t 19M .

59 . 2-59 . 4 - Core br okPfl by dr1 1I1nq . pi eces
1 inch t o 2 inches .

82.>83. 8 • Core br ohn by dr tl H nq . eteces
0. 5 i nch to 2 tecees , Joi nt s U zoe t o 60 ' ,
SC!'lC!' hue Cl'l l c r ite COtti rtC} and s ltc kf'lls i dp\ .

~.J.1).81'1 ;. to re brob"" by dd l 1t ng . cteces

--
Arqi l1tte

70
(49 . 5 )

80
(66. 6)

60
( 47 . 4 )



- - - - -

ACRES AMERICAN IIlCORPOIlATED • COIlSUl TlNG ENGINEERS
BUffAL O . I ( W TORI

DRILLING REPORT

ACRES AME RICAN INCORPOIlATED • CDllSUl TlNG ENGINEE kS
BUffAL O , 11I(. l OAI

DRI LLING REPORT

NO"fCT Sus t t M Hydroel ect, t c Pro ject.... Oe'yt 1 C.nion (~rth ~nk )

oICle" P5700 . 05

1IOt.1:.. BH- 5b

"11'_ 5 .. 1

.lOll 110 PS]OO. 05

QlK!-"~ ' 0I..0lI_ .... _ . _ ._.... ._,'~_._" ......,.......-...._..-__ . t6O'_. o.JI,.~ ':ll.. _ , I TC
.,.....
. c

l!I-~ '~ ' 0i..0 . , _.~._.""' -..;~_, ~r .
...,....'-. ...'lI. • ..-s o- lA>tO. C6oI .... I.O' r c:oc."••- ...,• • rc ~':::

"'I

16. ~~ (: )
19. )

un 4 )

119. 3
t o

123.7 . 124 .1 - Core bro ken by dri ll in g. s t ec es 124 .2
0. 5 inth t o 1 i nch.

- - ._- -
Run 4S

129. 3 100
t o (BB)

134. 3

-- ---
Run 46

134.3 100
ee ( 96)

139 .3

i- --
Run 41

139.3 100
t o (B6)

143 . 7

t- -90
P",fl 48 . Im .--
Run 49
145.2 .-
tc (B9)

149 . 3

100
(86)

94
( 90)

174.1
rc

179 .3

lE9.3 100
t o (86)

114.1

1601 .3
to

16!;.3

Run SO

149. 3 "t c ( 96 )
1S4. 5

- -
Run S I

lS4 . S 100
t c ( 90)

159 .3

,--
'"" sz

159. 3 BO
t o ( 771

164 . 3

-- '-'-
Run 53

l ~ .S · Beddiflg rfoli at i on a t SO"'.

174.0 - Be1d lrlq/ f o li a ti on CI t "" Y' .

1 ~ . 0· I S9 . 3 • She" r/ fr ac t ur t> l Oflf" , j o ints. ve r y
Iese s pdced. Shea rs at 30'" and 50" , 0. 1 i nch

of ereccte, cl ay . and ch l or ite , f r ac tu rt>\ a t
40" . (o re bddl y brok~ , c t eces avera ge 1 t ncn,
N ny neve s li ckens ides, and c l ay cua t f nq, ( ore
l os s of 0 .5 feet.

159. 3 · Quar tz vei n at 40", 0 . 5 i nc h ...i de .
unf ral. tu red , uppe r cont ac t has s li ckens i des ,
to wer con t ac t t s ti ght.

162 . 9· 163. 9 · ( a re l os s ;)f 0 .8 feet. (o r e
br oken by dd ll i ng. pieces average 1 t ncn,

167 . 1- 168 . 0 - (are l os s of 0 . 6 f ee t. ( ore
bl"oken by dri lli ng , atece s O. S Inch t o 1 Inch.

116. 6- 171. 3 - Shear/f ra ctur e zoot' , J01nt
sp.tetr'<I 15 vt'ry c l os e . Jo i n t at 40- "" 5
\1t c kens ldes and chl orit e : Oottin<l . Ot r t>r
j o i nt s at 30" and SO' . t ore los s of 0.3 t eer ,

178 .8 - Joi nt . SO"'. silt / etdi cO<ll t i ng. hO I
e vt ee ece of s hea d ng. I- -

I ~~ . ~:1 8 1.~ _; .~0;~~rOhn by 4"' 111"9, ;. i ecf'S Pul'l 5~

110
( 120 . 2

160
( 11::'. 1

iso ;'rgtl l H t>
1 1~ .1

IBO
..( m . l

96
( 90)

'00
( 90)

un U

124. 2
to

129. 3

130.0 - Beddi ng /f oliation a t 40~ t o son,

126.7 - 127. 6 - N~rous quar t z s t d nqers . less
t han 0 . 5 i nch wid e . fo lded . unf r <llCtur ed .
Colllpd'iot' appro ):i~ateli 25-: of rock.

Arqt1Ht~

140
( 99 . 01

130
( 91. 9)

120
(84 .9)



aCRES a.ERlcaN INClllII'ORATrO • COlISULTlNG ENGINEERS
BUffALO . Mr. TORI

D III ILLlNG RE P ORT..... ALAS.:A POiER AUTHORIn --PS700.OS

_ co Su~ tt". Hydroelect ri c Pro j ec t _.- BH· Sb.... o."il C.n yon (North Bank) _0. ' .. 7

~~ ~ '~OII.....,_.l'l)uot,t1OII, ..."".,.~"""'I",
~..... ~ ,-- --:.... ....,...~._...._OIt_.tM_.oJ).,COIII.Cl.Ctlr'... ( ' C ,n , "oq D,

Argf1 lt te

Run 51

182. 3 100
to (94)

187. 3

l f17 . o-188. 7 - StlN r/ f r actur eo zone , jotnts very
clo se sp.ced . Jotnt s at ZO~ and 50~ have

R"" sa ----g-
slickensides and chlort t e cOd ing . 181 . 3- (62)

188.7 - Breech 15 les s Ular, 0.1 i nch wi de. 189. 3 --
19o "'n-S!

(134.' 1 ~9 . 3 100
t o (100)

192. 7

Run 60

lM .l- liS .3 - Shear / f ndure zone, j oi nts very 192. 7 92
to (69)close SPiCH. j oints at 20" have s ltckens t dM .
~i.LIIlOS t .....ve a trau of s tlt co. t lr'!9. Core loss - - -

of 0.2 feet . Run 61
195. 3 100
t o (961

200.3
199.9 - She,r. 500

• s lt c t tns tdes . If'S'i Uktn
0.1 i nch of 90Uge .

200.3
(1.t.6 [HD or oem JMG

1
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H o le No . BH-5b

Sheet No. 1 o f

pm or BOP! '.G
200.3'

.......,
Ar q t l l H £'

.. ~ .. . . . Of
.0- . ' 1 "" •.""".....

80

' 0

20

so

~ .,. 1.1 .
, . - I " . I

100

120

200

100

180

II
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ACRES .IIERlt •• III:OIIl'OIIITED - _ToII6 E_EIS
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D. ILLI_G .EPO.T

Ja. IiIIO P 5700 .0~

MOLl IiIIO 611.7

SM[[T IiIIO 2 Of 16

Cllon ALAS~ POwEP AUTHOR iTV

9f,
(7 61

10'
( 41 I

100
(81 1

--

'"" ""' .: . Q ss
t o ( !

.1q . ]

PUll 13

4~ . 3 100
t o ( q~ l

53.1

Run 10

34 . 3
t o

39 .3

. ,..,, ~ .

Pun 9

29. 3
t o

34.3

39. J 9t.
t o (l 3)

44 . 9

25 . 4
t o

29. 3

Run 8

19.2-
22 . 2 __

Run 4. 5 fi~~
~-6::: :91~n

23.8- ~
25 . 4 ( 25)

",~ ~~ ' Ol C_. ' r . '".( .'O~"" _ ..oo..· ",,, ••"" ~" ..
... . 1. ,t.T.(>......'1.~$0'I "", , • • t • • , ~. "" I ' c:ooor:. cr T'_ . U t

RO(l dt"'> CrlVt ion d!o anove . .. l ~ n OCCd ... tc oe t
t nt n bt>d ... o ' gr.h Ofj d(l f". Htl r d . ~ · f>S ~. C lo<, t'I .~

SPdCPd join S. " 'JI'>f' rou'" t" i n Q",l' tl vt' i "..

37 . 5~ 38 .1 - f !'a ct urp l one . v",r y clusely SpaCe<!
jo i nt s at O-I O~ and 70-80' .

11 . 0- 12 . 7 - Rubb le l one .

12.7-27 . \ - Frac tu re l one. Vt.' r y c l ose l y sc ecee
jot nts , 70_80° . pa..a11e l i nlj bedding/ fo ti dt i on .
and 0- 15 ~ . I r on usi de s t a i ni nq , Core l oss
1. 4 fee l.

Devi 1 CJnyon (Sout h B.lnk )

Art. i 11 i If'

Arg i lli t e /
4" , y" d.:ke

50"

"'O.l lCT Sus i t fld Hydr oe lec t ric Pro j ec t

30
( 21. 21

'0( 35 . 4 )

40
( 2B.:?) ,

ICII[S ..... IIICOIIPlIMIED - COIISULT1115 E_EIS
.."AU. .. 'fOIl:

0 •• LLI_G "1'OIltT

CLlI.T, ALASKA P(\I( R AUTHOPi Tv Joe Il1O. , PS700 . 05

PlItO.IlCT · Sus i t n" Hydrol'1ectr i c r-ej ect MOLl Il1O. : BH- 7

S ITl : Dev il (dnyO" ( Sout ~ Bolnk j SMUT flO I .. 16

COOO'-.cnlO Iere-s te t e [.lo:plor<tt " fl Inc . O'IILLING DAn: s : .., 18 rc ~dY 31• 192,1
L()COG(O .,. . R.R. Hensche l U&T£ . J u ly 1981

OMLLI IItG .... Cas ing Adv,mcer c..,nit(; ola.nlt NW ( 3 .0 " l I. D..,... 00<' Di"monel ( ore - Tr tp l e T,,,, COlt( Dl.-nlt , 'Q ( 1.1 ' - ) 0. 0.

LOCATIOfI LATIYUIlIE rn . 221. 701 EI.EVATIOfIS oaT..- ~l. A.S.P. C. , Zone J

"''''''''''''' [£ 1£. 133 ~ S ",. FACE 1351. 0
&l 1• •' l" lt 009~ ROC_ SUMACE 134 3 2
~p ,,- ltOTTOtI OF MOLE 9~. 7

_TE A TABL E
" OTl S I ) Depth s "!t"dS l.l r~ e lc nc ho l e . Tr-ue dep t h'> in ( ) .

2) '" eec t es ee es wec t o the cor e d"is.

..~ lA.Ka-'''_ COI.OIt,ffU_.'OL_. __._'_._I.... - ..."'CIt_ ,_ .,
I' " .....1....' OOto ._,••~_ O- . .... , ""_ . L05f_ .~_. fTI: , I _ Yo< ,-,

0 Oved;ur den

10
(7 . 11 J0!' O!_ROC! -- ---- -- - - ---- - -

11. 0 M g; 11i t e / Med i lJll t o dd r ~ grd Y. ve l'v fi ne qea i neu
' "" I

17. 7) Grd vOjdc"-e drlJ i ll ite In t erbedded wi th l tq nt Q rd ~ . f ine
grai ned 9r dywdC.h· in ve r y t hi n bec s . f o l i ati on 11. 0 8 1
pa ra l1e ; s e r e i l li t e beddi nQ dt 70 wi t h c-ev- t o (0 )
Ofj ac."- e bedd i ng/ f o li at ion pl ana r t o hi gh lv 14 .8
de forn ot'd . Iie ll i ndur6 ted . t endi nQ t o b. "d ~ --- --
dlo ng bedd in1 . Gefl('ratly f r es h t o s l inht h I(un 2
Off'dt he red wit n i r on Olli de s u i n i ng dnd
ce- to net e COd ' 1no on j oi nt su- t aces . :j u~'erou ... 14.8 80
irre 'lu1dr ( !'dc t ur t'!. he.lI e d Ofj it h c artcne te . t o (0 )
OCCa'" iond1 QUd!'t : ve m t e t s . J o i nt tnq Vf' r v 19 . 2
ct osetv t o mod.. r .tte l v c tcs...ly spac ed dt (1.15

2. 5~·£S . tlnd 70- 80
P\lfJ 3 100

( 14. I) / ( 17)

A" PttQ Vf O jl~/U/. oaTt f ..n rU d ··~ 1. I"lR2



ClIh T ALASKA ""CJloIEP: AUTHORIT Y

Nl),tlCf Susitna Hydroe lect r i c Project

ACRES AilERICAN INCORPORATED - CDIlSULTING ENGINEERS
f1Uff IL O • NEW TORI

DRILLING REPOR T

"oe ~ P5700. 05

l lO. .... - ,
~~.M, ,_.on,

un 24

84.1 94
to (0 )

89. 1

--- ---
un 25

89. 1 81
t o (42 )

94 . ]

- - - - - -
un 26

94 . ] "t o 10 1
99 . ]

-- ._- -
un 27

99.] "to (0 )
1()4. 1

--- ._--
Run 28

104 . 1 93
t o ( 91

108 . 7

p"ijj;-,9 - 77-

--- . _t~L

Run ] 0

110. 0 56
t o 10J

1t 5.0

Run jj - /.-
(0 )

IIOU" BH-7

s",n lID 4 Of 16

108.3-122 , 4 - Shear / f ract ure l one . very
c tose tv SPd CP(I j o i nt s . Edens lve Chl or it i ­
ZIIti on on rod f raQlllent s ar:d j o i nt s.

IO!? O- 1I 0 . 0 - areccte/eoeee .
110. 0· 113. 0 · J o i nt, ~O~ and 20~ . liP".'"
do,;e l )' <;' P<lced .

112. 0· 115. 0 · arecc ;d / QOUll t' .

~.!!.!!R!.' ' OLOI, .. . ,_.OV _ .JO'..'IIOl,.-...._ ~"...
Al' ( . "11Ot11, ..._ ~ (lOt c". ,.., ..o11 ~. « u c

87. 0- 104.8 - Shear/ f r <tct u,.e l one a t ver-y
c1osl!' l y t o c l osely s paced j o i nts . h i ~ h ly

chlod tized brec cia and 900qe . fa i nt s Hc een­
s ides .

e" . O- 91. 0 - Cor e loss 1.3 f eet .
94 .4-104 . 8 - Joints. 70- 80" pa ra l leli ng
bedd iT'IQ and O- l O~ . Core loss 3 . 3 r eet .

OfoV l , w •• nyon (Sout h 8ank)

Arqi1 1t tei
Gra ywd,ke

....

100
( 70.7)

so
(63. 6)

110
(77. 8)

ACRES AIlERICIN INCORPORATED - CDIlSULT; . ERS
BUffAl O . IE. TOU

DR ILLING IlE'O RT

...- ALAS kA POWE R AUTHORITY ,.... P5700 . 05

_CT Susitna Hydro.l ec tri c ProjKt
_...

flH ~ 7.... Devi 1 Canyon (Sout h Bank) _IT. 3 .. 16

~-
~~ tD~O• . "".,_.__ . 'O ........ . UC1'_. . ..., " .. .. .......

"'
"OC.. ,_

~~e ' 116._,OlI. __~o-_.t.lw... , IJ:l ., ~. e:t-e....,.. . f ' C I'" . • ~) j

AI"Q i11 ite un 14
l~L---

\In IS

54 . 1 100
to 194 )

59 .0

59. 0 - -- --ICU) Ouar 'Z Light gray. ffneto med7u-;-g,.a ~ ~.rd ffle- - - un 16
60 Oiol"tte ma t eri al. ver)" hard . st>a rp cont ac ts . Jo i nts

1(2.C) moder a tel y close t o widel y spaced at 9pner all y 59.0 100

10- 20" and 70-SO" . t o (7 0)
63 .0

- - - - -
un 17
63. 0 100

to 191 1
67. 7

""-tiun l ail-
70 ---

(C9. 5J Run 2(,

69.6 100
t o IBO)

73.3
~ft tel - -

14 . 9
51.8 J Aock des cri pt io n as etcve ,

Graywacke

Run 21

74. 9 100
t o ( 45J

78.9

--- ---
80 Run 22

( 56. 6 ) 78 . 9 85
t o (61)

83 . 5
8 3. 5- 86. 4 - Core- !:lr olll"fl by dri l ling . Fn l (JI,{>nt

0.2 5 t o 2 i nches with ctll(lri t e cOdti ng ,
RunzJ: .Qofor-pos s ibl ~ frac ture re ne .
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ICRES A«RIC" ICOIII'ORAl[D • _T1K E_ER$
IUfF&lO • a(w 'IOU

O.ILLI_G _EPOa,

ICRES "RICA. IIICOllPORATED - ca.suLll., E_ ER$
IUffAL O • 1(. TO••

O_ILLI_G _lltO_,

MOL ( 110 8+<-1

'''((T.:I t Of l !)

. ,
I OQ.. ,

' ~700 05,,,. ...

1', , 'f!o ..0 . 0 ' ·_ .00 ..,..- _ _ I . 1 ' "
..... . . ... ;0.. . .... "'1• ..cK i o- u. • ._ . ...., '..... . • •, "':.:"""-......-.••'>,

rS100 . 05' 00 ...

_ *1 ~ fI.'_. ... ...,. ~_ ,'..>.
....1 • • • ' 00. • • • " .. .-00 w,... . t,.a • •_ . ~S·~ ,_ . t · [........ 10""

Rio" J2 6 to)
RIO '; H
120. Z- 69
122 . ': (0 )

" 0
("".a )

;' '' a il l H t!1
r. " d ~ .d' . P

Rio" 31
n s.o
~!~:.~

2'
(D) 1;0

ltlf, . 1)

~ Hl~ t a r ...c; - , ne e - e t nee »e t ase ...t'fItollr ~ O"O( ~ .

t r:i (.;, l v be ad ed. d h st'O'1f", ,tt f>(l "o ul ~h "i df' IICl OfO r oli h.
.. 0 4 1j

1 4 ~. e

t o
1 ~. ~

00
:90 )

DO
191. 9)

125. 9- 130 . 7 - Sh(>",r / f r olct " r f' zone , verv
ct e se t v t o ct c ..el y SPdCt"<l J o int s at 0- 10
SO' • S0- 9(1 ' • hed l ed wi tt: Col rbO l"'ll " .
c hlor i t i ~~ Qouoe.

125 .9- 126.1 - Br f"CC ; d/o ou'l f' on Jo i nts ot t
80·90~ . poss ;tl l e s li c . en!.l, ':<!s.

12f.9-127 .3 • nocoe 0f1 fr dclu rt' oIt 30
1/ 4 i nch t hi ,. . Cor e 10s \ 0 .6 t eet .

130 . 1 - f o l i <ltion ..e ll oevet coec , 30- 3 5 ~ .

~hy l1 it i c t es t w e lcc e ttv .

133. 0- 1) 3 . 4 - r re c uf t' zone, ve rv cl cse l v
s P"'ct'd j OHlt!> at 30-5 0 d l:d 1)· 10'.

IlS. J - ,10i nt. W·7 Q • Sl lC i f<lIS i 1 t's.

122. ':
t o

126.1
RWl 3S
126 .1 ­

l ~~f :-
Run 3£

Run 37

130 . •
to

133 . 7_

Run 38

133 . 7
to

lJR. t-

100
1271

ss
l!'l
90

( 0)

89
(sal

100
199)

1~7. 2
1111. 1)

160
( 113.0)

.. r o i l I ltt"!
Gr d "'w oll ( ~ t'

Roc ~ de s c"; t>tl (1r: ' ''0 d v e , r o ! .. t1 or, poo d ...
t o ..e ll ceve t ooec , Qentor "l1 l ... ", r,lI to1 t o
~dd inQ . r r es h. ~ d rd .

J c m t s cl ove l v t o eo uer e t e I v ct cset , s Pdo 'd dt
60- 70 • 80 "n d 0- 10 ( drOOlld t t> ' l ll i oQ
cceeon.

1s.: .5
t c

159. b

PUrl ': 7

I S':'. t
t c

16":. 4

16.1 .t
t o

:69 .1

' 00
" )

' 00
195)

110
( ll )

'"( " II. Ol

Ii"n av
138. t

t e
1 ~1 .1

~"n ~O

100
(8])

100
" I

7S ~O)

100 I()(

Ill'
. :7

100
100

170
120. l 1

,
117

Ii,. " 49

I t'1 4
to

17 ~ 4

...... '>0

17 .:,.
179 5

IP-ur> SI

,. 0
(l 1 0 )

Ie)
le 1)



ACII£S I.~ICAI IIlCOlIl'OlIIT[I) - COBIlTlIlG E_EERS
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D.IlLl.O IIIPOII'

ACRES I.RICI. IIlCOlIl'OlIAT[I) - COBIlTl.G E_ERS
BUFFALO . IE. YOI.

DIlILLING IIIPOII,

CL I( '" AlAsrA Pe-;[ P AUTH()Q ITY ,DO NO PS700 . 0S CLlOIf ALASKA PMR AU THQAIH "011 NO P5:00.05

NO.1,,, Sl,ls itn, Hydro t> le-ctri c Pr oject "'OolfCl 'iusH na HydrOf'ledri c Pn) jE!'Ct.,.. ~v 1 1 C,nycn (Sout h B, nk)

MOL( 110 BH-7

SMU T tel 7 Of 16 .... Ofovil Canyon (Soot h Bank)

MOt.f 110 Btl· 7

SM[n 110 8 Of' 16

~", ..!,!!2" co..o· .' f ' '''''"t. •cl..6·UOo R ..• .... ....'""· ..·-. . _ . ,.. ~ .

.... ... u 'c "." ' I.DU 00' , (1 "".. «""l. (1: I . t

9R
19' I

u -..

"

190
1134 . 3)

. 200
1141.4 )

210
( 148. 5)

Ar<;il1ttf'1
Gr,ywackf'

~",..,.. 0 t OLO• . •• • •_ . ~'"• •_ .10 .. . ,.......~-. . _ • •" .

... · . ,. • • ·0 .. . _ ... ..01.00' .... ,• •e••.""'. ..c .·~.a'"' ..•·... : f ' e

188.2- 188.9 - erokt'fl zcee , 10101 ,inQl p hp.llK
f ra cturps ~bro't'fl by ddl1 t t'lQ .

208.2 • Shp, r. 0- 10' . Ies s th, n 1 Inch of
brpc ~ta/90Ul}e .

.......
"'~~

or , .~ .,

Pur. 51

179. 5 97
to (93)

184 . 9,-- --
,,- \on 52

Hl4. 9 100
to 189)

188 .8 ._-
Pun 53

188.8 100
to IS8 )

193.7

-.._. --- -
pon se
193 .7 9<
t o ( 9< )

198.9

Rcn-g 83-
-_ .. _161L
Ro" ~6

, 00. 1 100
to ( 74 )

~~~"- -.__.

Pun 57

203.7 100
to (BB)

208 .7

--- _._-
Pun 58

208 .7 100
to ( 93 )

2 t3.7

220
(15 5.S4

2JO
1182. 8 )

2'0
1189.7}

Argillit e!
Grdy...JCke

226.6·227 .2 - Ouar tz vei n . 6O-70~ . part ope-n
cont ac ts .

231. 0- 231. 5 - QUdr tZ' ve-in . 10·15· .

233.7 - 237 .8 ")
245.0-248 . 0 \. Beddinq/fo l1 at i on hi ghl y
248 .8-251.2 ~ distortPd and i rrecu l ar .
~j U'lerClaS quartz strin~er\ . Ha rd. frf' \ h.

-- ._ -
un S9

13. 7 100
to 190)
1€ .9

...n 60

18.9 100
t o (90)
24.9

- - r-­
Pun 61

224 . 9
t o

229 . 5

- - r-­
Pun 62

229. 5 100
t o (86)

234 .6

r -- f--­
Pun 6 )

n ' .E 98
t o ( 98)

239. 6

Pun 64

239.6 100
to (1 00)

244 . 5
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ACRES AIlfRICA. IIICllIll'OIlAT£D -~T1.' E_EIS
' UffALO • IE. Yal

DltILLI_G It EItOIt,

ACRES Allff..CAR IIICllIll'OIlAT£D - CDIlSULTI.' E_EEIS
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OaIL LI_O " E'OR,

' 00 .., P5700. 05 AlAS~ pt\iEP AtlTHOR IH P900.OS

-o.IltT Sus H n. Hydroe l ectri c Pro j ec t NCUICT Sus itn. Hydr oe lect ri c Prefec t

$O" [)evil ( dnyon ( Sout h 8011 '110. )

MOLl .. BI+-7

."UT 1m 9 ~ 16 $O" Dev1l Cisnyon (Sout h ad'll)

.-ot.l., 814 - 1

SMUT lIIO 10 Of 1

1<". . ..,r

2SO
( 176.8 )

260
1183. 8 )

270
1190. 9 )

Ar g l l1 i t p!
Cr . )'W <l c h ·

~.~. ,~!~ ,o~o• . " " u... . 'o""" _ .,oOo.',...'-.c ''''''''. ''''~' ' '' .
........ . , c•••.. ~K. ' .~ '~O' ' 1 " ~ 'I .~", .' '''• .,.o. .. · ,,,, ., ,,,,, , ,,,,,,,, , . ... , t . . ... . 1 ....... . ,
~- -">( . ,.Ol "-.... . ... ' 0 .. ... ~. <.0$1 001 ,",' '' . U .W'''. l,C. ' COlIC, ct ....T..... . " ( '"' "~ J . r ..... . u ,Q• .••ft_ I.Dt, 000.... '• . ca. ·... ..c IT~. ct.""........ . f ' e " ,. _H ,

Run 65 Argi l li te! U~ 72
Gray. ,u ke 14 . 6-

244. 5 100 79. 6
t o ( 921 --- --

280249. 3
1'98 .0 ) un 7]

- - - - - - 279 .6 100
Run 66 t o ( 981

284.6
249 .3 98

to 18' )
2S4 1 - ._-

2S4.1 - 254. 3 - Fra c t ur e lon e . ve ry c l o~e l y
t - .un l J

SP,)CE(I j o inU ,)t O- IO~ . 45- SO~ ••nd 80-90 - . ---
284 _6 100Ntr.erou\ t h.i n contort ed Qu,)r t z s t rtaee-s lind ~un 67

t o 1' 6 )vet el ers , hard . t iC; h. t.
2S4. J 98 289. 6
t o IS6)

259 . 2 2'lO -_. -_.
zcs.o)

--- --- Rl.n 75

260. 0 - Fo l ia t i on woell eevelocec, 40-5 0' . Run 68 292. 1-3 14. 4 - OUlIr tz s t r t nqe r -s, c10H ly to 289 . 6 100
bE'dd l nq 7O- 80~ .

259 . 2 100 mode "i1 t e l y cl cset y scecee , up t o 3/ 8 i nc he... to ( 98)

to 194 ) t hi ck. 294 . 6

264. 1 - - - --
Pun 7f:--- ---
2S' . f: 100Run 69 291. 1 . J o int . 80 ' • ce t c rt t e , s 1id~nsl 'l(' S .

t o ( 100 )
264.1 ss 299. 6

t o j 19S) 299. 6 - J o i nt . 7S' • f . i nt st t c r eost ces ,
267. 9 - - -300
Run 70 100 1212. 11 J! ..n ; 7

--~
]01. 0- 332. 6 - Pr t-doo,i nilnt ly qr . yw<IC ke
C(JI\ POS t t te e , t hi d t ecs , j o i nts c l osel y 299 . 6 98

Run 71 saeceo qenere ll y et 10-80 ' lind 5- 15 . to 1<21
269 .5 100 ]r" . 6

to (82 )
174.6 - - --

Run 18

RUi17Z - 100- 304.6 100

1841 t o 189)
309.6



ac~ES AIIE~ICAN IllCOlIl'OIIl TED - COIISUlTiNG E_EUS
IUffAlO • IE. YOI.

DItILLIMG ItEItOitT

ACRES AIIE~ICAN INCDflPOllATED - CDllSULTING ENGINEE~

IU ffALO • 11£. YO"I
DRILLING REPORT

CUIWI' AlASKA POWER AUT HORITY 'DO NO P5700 . 05 CUENT ALASr.A POWER AUTHORt TV 'DO NO r 5700 . 05

I"tIO.t[ CT Sus it na Hydr oe l ect r-ic Pr oject PftOolECT Susi t ee Hydroelec t ri c Pro ject

s,.. Devil Canyon (Sout h Bank)

MOLl MO B~ ·7

SM(lT Ie) I I 0" 16 so.. [1(>v i1 Canyon (Sout h Bank)

MOL[ lIfO BH·7

SMUT IiIO T2 0" 16

310
{219. 21

ArQl11ftel
Gr avwack e

Of-~~~ t o . O• . 1l f . O'OI,.J .oO'.·· ' \I~ G.
.... 1:..... ' 0 .. . ....1'(. U>lt 001... '• •ca ,~t. COOOI t04:. "'O G. 1"(

Run 79

309.6 100
t o ( 78 )

314 . 6

Ar gil lite l
Gr aywild e

QfX '!-''!.!.!2!o C O~O • . 'f " ". f .•0....,_ .'O<..',......6C. _ ..~• •..,•• ,..~ ,

......' .., '0..... TI:• • on 0- n ,. , c .~ ' ... . ..ot. to-( . Cl -e: ,," "~ . ( ' C

Pun 85
343.0- 344 . 9 - Shear / f ra cture zone . 80 ' . lIe ry
cl cse t v specee f r ac t ur es wit h '5ol)'le ve ry thin Run 86
br ec cia c la y qcuce coat in g . hi gh ly cb lor t t t zed. 342 . \

to
347 .8

9'
(881

320
{226.21

n o
(233. 3)

3'0
(240.4

326. 7- 326. 9 - Fra c tu re l one . very r l cs el y
spaced j oi nts a t 0- 10~ . SO· 60· • and BO- 90~.

chlori tized .

327.5 -327 .8 - Shear l one. 70-80' , seve ral
chl odtized planes .

330.6-33l .6 • Shear / f r ac t ure l one. very
cl osel y s~aced j oint s at 0- 10" and 7O-80 ~ .

h19h1y !:hl ori tized . Qua r ti and ca r bonat e
coati ng. (a re los s 0. 4 feet.

-- -- -
Run 80

314. 6 ' 00
to (96)

319. 6

-- ---
Run 81

319. 6 100
to ( ';:)

324 . 7

--- ---
Run a 2

324.7 100
to (801

329. 6

--- ---
Run 83
329 .6 8 7

t o (20)
332.6

Run 84

332.6 ' DO
to (8' )

337 . 7

Run 85
337 . 7 100

t o (91)
342. 1

350
(2 47. 5)

360
1254 . 5)

370
(261.6 )

358 . 4- 363 . 0 - J oi nt, 0- 5 ~.

hi gh ly c hl cr i t t zed , tig ht .
inc hes .

3S8. 2-3 72.8 • Pr edominan tlv
If,edil,ln gr a i ned .

_ .- ---

Run 87

347.8 ' DO
t o (1001

352.9

- - - - - -
Run 88 ' 00

( 100)
- - --
Run 89

354 . ' f 100

s li ck . p la nar. t o ( 83)

o f fs e t by 3/1 6 359 .9

gn ywac ke . f ine t o
Run 90

359 .9 100
to ( 59)

364 .6

Pun 91

364 . 6 100
to (86)

369. 6

-- - - -
Run 92
369.6 ' 00

t o ( 100)
374 .6



- - - - - - - - - -

ACRES AIlERICAR 1_1£O - _TlIIG E_US
IUfFALO • IE. YOII

O.'LL'." .1111011'

ACRES AIlERICAR llKORl'ORAl£O - COISULTI~G E_EERS
IUfFAlO . 1[. YO"

Ofl'LL IN" IIEItO Il,

cu t ," AlASrA POli[~ .AUTHORIT y 'DO NO P5700 . 05 ClI ( NT AL':'St::.A POIo'[R AUT tlORI H 'DO NO P57OQ. 05

"'0.,1[(;1' Sus ; t M ~yd "oe l ec. tri ( Pr oj ec t

Dey i l C,m yon (Sout h BCl fl ~l

MOLlE " 8H- 7

SMUT .:l 13 Of 16

.. ;
• • :>,I

..~,.
w .....
" 'I

HOll 110 BH- l

SMU T " 1': 0'- 16

t>l $. "' ~';0 COlO ~ _ ' f " • • •. • Q _ . ""' ~ . " ..~

A~'f ."'YII~" . . ..." . ~t (lit ..... ' • . " • . • ' • ..os' ' 0001 , "- .. t , t,

"..I'tIO.tlCT Sus itna Hydf'Oel ec t ric Pr oj ec t

..... !,," ,
, I""""
~ ­,ot l

IAI S '.' ~!.'~ lO~O••, 000l "O •• T' """ l • ••' .
. I T, . ''' ' O'' • • 1Tt:_ l.Otol 011 " ' • • t . " Itfo, ""Sf COOlt;, CU I' '.... " C

...... ....

SI f[

un 94

J H . 6
( 26J . B)

380
1268. 71

A!'"qi 11ite l
_!J.I"."Ywo.c!!, _

Gr djWacke

------_._---_. ._ -- - ---
Li gh1 to medil,llll brownh h 9ra.... I'Iet<lsed lment ar y un 93
roc ~ lO'lth s ubrounded to e lo ngat e Guol r t z Qr ,d " s .
Bonded 10ctl11y with da d: gr"l ercflt ecec cs 74 .6
beds . Ha rd t o 'Iery ha rd . Fcl f at t on poorl y t o
eevet ccee except i ll arg il laceous Ieve- s, 379.6
ge ner a ll y at 50~ . Bedding, 70-85-. eve r-ace
80~. P;n or t hi n i r r e<Ju l ar Quar U st ri nger s .
J o l ., t s node r-a t e l y c lose l y t o wi de l y SPliced
0- 1 0~ dnd 70-80~ .

100
198)

" 0
(289. 9)

:un 100

403.8
to

40~ . 2

un 101

~09 . 2

to
414.5

98
198)

9.
( 91 )

390
1215. 71

400
1282. 8)

) 19 .6 100
to (100)

384 .6

- _.- _. _-
Run 95 100
-- -l ilL
Run 96

385. 9 100
to (8 2)

390.5

f---
Run 97

390. 5 100
t o ( 761

393.8- - -- -
Run 98

393 .8 100
to 194)

398 .8

- - - --
Run 99

398 . 8 94
t o (86)

403.8

42.
( 296 .9 )

430
130' .0 )

4 14.0-414 .5 - Erec t ur e lOIIE'. vt' ry c Iose ly
SPflI Ced jo ints a nd fractu res a t 10 dnc 20

418.2 - 420 .8 - .t:1"9i1l.ice ous l one with WrOt'dkl y
developed folidti on et SO' .

427 . 0 • Snee r , 1. 8 inch wide . t i ght .
ch lo r i t iz ed , ~u lph ;de s .

427. 5- 4, 7. 6 1
0

.
42E.6-428 .8 J Udr t z vem s •

429.6-432.8 - Arqil hceous zone with bt'dd i nq
et 60-65", phyl l t t t c Iccal l y , c lose ly s p<l ced
j oi nt s .

433.4- 446.6 - QUcl rtz int rus ions 70'; of COre .
Hia hly i rregular cont or t ed QUdrtz st r ing er s ,
pods and vet nters des t roy i ng ori gl n0l1 s t r uctu r
of "od . Zones range f r om 1 inch to ~ in ches
t hi ck .

un 102
~ 1.:_5 100
to ( 92)

419.6

--- -_ .
:In 1 J

419.6 100
to 188 )

':24 . 7

._._-- --
un 104

424. 1 100
to (76)

429 .6

- - - ----
un 105

429. 6 100
to 198)

434. 6

100
157)

404.0- 407.7 - r cj t et t cn ..ea kl y ce vetcee c at
SO_60c • Run 10

1.1"166 ._- ­
4) 4 .6­
437. 7



._-- - -
Pun 11

' 8S .6 100
488 . 7 - 4 90 . ~ - Foli ol ti on hi ghl y ce nte r t ee dnd t o ( 71)
ee t eee qUolrtz s t r;n';I1"" ~ ' 489 .7

--- -- -
Run 11

489 . 7 100
t o ( 96 )

494 . 7

--- ---
Pun 12

494. 7 100
t o ( 100)

-- 498 . 3 - --
E"O OF BoPl~G

"'ot M) P57oo .0 S

NO.I(CT Susi t nd Hydr opl fOC t ri c Projpct

.''1: Ofo 'l il Canyon (Sou th Bar.~)

100
( 64)

.........
~­,...
un 114

4f] . 6 100
t o (841

' 72. f

un 1115

472 .6 100
t o ( 100 )

477. 8

-ut!-'U
477 . 8

te
:'-~Q .J_

Pun 11 j

480 . 3 100
t o ( 90)

4&~ . 6

MOlf .. 8H· 7

, ..(IT" 16 Of' 16

479. 5-480 .9 _ Sht'ar/f rac t 1"orp eeee , 15_20° . ~ f.' r

ctosely spacf.'d j oi nt s and fr ac t 1"o ....s , so-e
brp cc i a/ qOUQf.' . ct. lo ri t i zE'(! . ~cr P t:ol"OOnue .

IICRES '.RICAR IIICO'IPORAT£1l • CORSULTIRG £IIGIR££RS
IUHIlO • I E. YOIII

DRILLING REPORT

""","'-
Gr~"' olc ~ e

ALAsr.A rowER AUTHrnlITYtU(1n'

498. 3
( l S2.l
sao

(' Sl . S

490
(34 6 .4

480
(33 9. '

IlCa£S '.RICAR I_m - a.lI.T111G £_EERS
IUfFAlO • • ~. ~.

•• ILLI_G aEPOa,

cur..,. AL ASKA P()I,j[ R AUTHOR ITV 'DO .. PS700 . 05

-.oCT SU'iitna Hydf"Ot' l ~t ri c Proj~ t ....... B~ -7

t,,. Ofovt1 Ctlinyon (Sout h Stink ) • • U T 1m IS OF 16

,.".. "tK. '"'!1l'! ~o...t._ .., ••_ .__._ ....._ .•• IIC'_.''''' ''.'' ........
"'-.. ,- ~-,. ... . r •••_ ._lVI.-000_.'••·• ...o., COO!C.a: ......·.. , H' .... ~"I

G"aY"'c '~ - - ----

440
li n 10;nu .n
437. 7 100

t c (88 )
444 . 7

--- --- -

un 108

44: . 7 100
t D ( 90)

ol49.7

. SO 4SO.6-456. 7 • Ar9i1 hc~ous l one . nol rd . --- - --
( l 18 .2 ) bdttle . weakl y devel oped foli a t i on e t 40.45° .

un 109Joi nts ge~ra ll1 50" and 70· 80· .
449 .7 100

t o (98)
4S4.8

-- - ---
un 110

457.9-460.7 - Quar tz ve in . ee vstve , hard , 454. £1 100Sulphide mi ne r a li zat ion . to l7l)
459. 7

'fO U-r1l11 ----
( l 2S. 2) 461.7- 462. 7 - Core loss 0. 4 te et . 459 . 7- 80

I~ ( .~

"" - 5
463.0 - Shear ZOM . 65". 1/ 4 inch wide ...- -lJU-_
bf"eccta / goUC]t!. he<.1ej with car bonate .

.un 113chlortttzed. i ntact out f ria bl e. s lickensi des .
462. 7 100

t o ( 98)
467 .6

un 114



- - - - - - - - - - - - - - - - - - -
" UPS Amr-ric an tnco rp or at cd - Co nsuhin g ~ n~i n(' ers

Buffalo , New v ork
,\ cr l'S Amertcan Incor pora te d · Consulting l n~i nc.· l' r ~

Buf fal o , New York

SUMMARY LOG SUMMARY LOG

[ ' ID or BOPI \ G
.1 .3'

Job No . ?S700.05

Ho le No. 8..- 7

She et No. -.1_ o t

" ~

;' r q i 11i tf' /
Gr4J~"JC ~ e

"'l""S.J, P £R AU ,;" +()R ~ TV

Su\itnol "j' d ,.~ l £'(t ri c r ro j ec t

D,:>~i I Cdnyon (Soul h Beln"}

l " ..

"t .... ....... . .

Cli en'

Pro j e ct

Site

360

380

41'(' ' 066

420

':': 0

10))

': 60

' 80

500 998

:It...... ..0, ".,

r"dc l ur e zoee .

] QuU l Z s t ri flo; e rs.

!Shed r / ' r ..c t c- e ~ cr

IShea r / ' r oicl ur (' : 011

] S I'IPd " / ' rdc l ur t> l or,

Jo b No. r5 700 . 05

Hole NOo_ e .. - 7

Sh eet No. _ , _ of -"1_

-..,.. .. . .. . 01
JO " " ", •."

::~++t-'-l ;'rg i I lJj E'_
Ol."t r tz

I HH-+"T"i Di.Q.l:i
HH-++"i "' r~1 1 1i t f>1
HH-++"i (;r etvwdc l {'

~ :'S rJ. PO'«[ P :' U ";'01 C~ 1 7 ~

S" .. itnd "',Yd roe t t'<tri c P,-oj o:.l;l

Devn C cli fl'y~n (Sout ~ Scl n ~ )

Cli e ' ll

PrOte c t

Site

:or _' . "1:...... . . ~. ~~..
" , _1,.., _ ... ...

I J~ '

20

' 0

60

80

' 00

120

140

110

180

200

"0

240
11 74

260

200

300 113

320

340



- - - - - - - - - - - - - - - - - - -

Clipn t AL':'srJ. 1'0",[1( AUTHOIIIT "

Proj e c t SuS; t lld H.vd r oel ec t r ; c Pr /.lJe<t

S ite De vil ~ d nlOTl (So \,j t l1 Bd n ~. l

Of ~' ~ 1 . 1 .
IO' , 0',

v 14"0

'0
4"

13BS
6)

80

100 1] .19

'' 0

"rr t'~ Amr-ric an l n r n rpo ra ted - Co nsul t ing Engineers
Buf fal o . New York

SUMMARY LOG

Job No . 1'5700.05

Hole No. _ USBR DH_. _' _

She et No . -.l...- of -.1_

~ u"'I · (\.
..0 ,.. ' 1 ... "...

flrg i l] i te l one oereee re c by
~ qudr tz !>trl n\ler s .

I Frac tu r e l one .

: r rectc -e r cne .

Fract ures . open.
OUd.-t .. vei n.

Fr ectu r e l one .
Frd cture l one .

[ NO or BOIW IG
118 .2 '

[i],

Acres Amer ican In cor por a te d . Co nsuh ing EnginC' t'r s
Buffalo , Ne w York

SUMMARY LOG

Cllent _ ALASM 1'0.... £11 AUTijQRIT ' - Job No . 1'5700.05 -
Pro je ct _ Sus i t nd Hydr oe l ectr i c Pr oject - H ole No._ !JSBIl OH- 5

511 e Oevi 1 ( ,11'11 0 n (Sout h 5dn, ) - Sh eet No. -..L 01 _ L

OI! "' ~ t. h
0(001( . ' ,_". toft! oreo" o. ." .. w.. . , " o'
,·' ,-1- ~ .. ..0 ' • • ' .. _. ...., -,.....,"., " . , .". , 0' " . . " 4(, ..~ • ·

~
1)7 4 . : O...err>urClen..

' 0 i · ~

- .-.
40 .-

- 132.1 · ~ TOP or ROC r. 55.5 '- Pr rectc -e60 ~:. Gr cly wdc.l<e l one .
- -
80 --.-

- E ~ID or BORING

100 1274 .- e6. 2 '
. . .. 1- ' ..

..
- .-
- I

..
.-
.--

-
- . -
-- I -
- ..
- ..
~ ._-
-
- -_. .-. - .- -.-.-- ..
.- .-
- - . . --- -.--...- . ·
-- --. _- - '--- ... . -- - I -'- - I . -~ . , • . • j

I I ·-'- ,---
- -- i i

I- . · .- -
I · ! ' -,.-- i i

,
I ! I '-- - II~ I i i I i 1 i i · i rrI I I

iil,



(\f H~ ~ Arm-nran tn cor pora re d Consult inR fn~if1{'l'r~

Buttalo , :"{'w York

SUMMARY LOG

Clie nt J: l;'~ ,J· • l ' '" rlQP11~ Job No . 1'5700 . Q!) -
Pro je c t :) I,l:)i tn d Hidr~l~t r h: Pr oJ t"t.t Hoi- No ._ USSR 01-' · 6 -
Si te Pewi I (il fl .t Ofl (Sou t n B ~r: 1 ) - St'le et No . -'- ot -2. --

,....~ ' .1. ~ --...'. ( 0"1 . Ie"" . , "0' ~ "..." ~

01,. , - ~ ~
AI·.. · , ." _.

"0' 01 ••·· '." , .,. •..
- , . . , .. . .

o 1110 uv....bu..den-
zo

' 0
1]20

60

80

~5
... . i Cr Of ' 0(1 ~1 . 5 '

~, o Tl'st Grd ww<lc l e
10.1 IU O Ddt .. f--- r d i nt s l f c r ens t des •
~" - . . . . . r:.['l or BOR:lIG - -

120 i 250 101. ] ,

0-

-
--
.

..

0- • 1 --
: ! -.

--
- . -

:
I .-i I

~.

, \ (f P ":, Amer ican Incor porat ed . Co n..ulting rng inoers
Buffa lo , New Yur'"

SUMMARY LOG

Cl i enl "t ':'S, t: ec..[P :' t:i !"(,ll l-' Job No . rS700.05 -
Proj e ct Sl,lsitn" tlj o"o t> l t r t c l"" ojec t H o le No. USSR 0'-· 7

Si t e riew I I (,lIliOn
0- Sheet No. _ l- 01 _ J_

tol °' - I.to ~ ·.ru ~." ( O" I · 'UO ..• • ' 0' ",,"e' · ~

,0' ' _/ - ~ ~
AI, " ' 1 ." _.

, . 01 ". "...,'''' ,, ' I ...., . " .-... ., ,J , t. O" ....bun:len- ,
'0 I

- +,- - TOf or ' ()U 33, 9 '
, ~ . ;' '' q il li te

132£ "' l SS l m: ro-e
60 .-

m ~. BI">:"G
59. 5 '

· .-
·

..

..

.-

,_.-
..

, - --

·---,- .-- ..
..

- .--. --. -- . - -- .- -._- , ..
-- ! . .

: i
.. . -

- - - ---
-- i

..
i i I

;- --

[&



- - - - - - ..
Acn- s American tn corpo rat cd > Co nsult ing t ngt neers

Buff alo , New York
Acres Arne r tc an In corpora ted · Consult ing lngi nepr!<

Buf falo, New Yor k

SUMMARY LOG SUMMARY LOG

Client AlAS ~;' POoH ' AUTI10RIH

Pfoi flet Sus ! t n" HyC:lroe l PC t ric Pro j ec t

Site ::lev il Ca nyon (501.l t h Bdnk)

Jo b No . _ P5i OO . 05__

Hol e No._ USBR_ll tl..:.8_

S heet No. _ L of

e li e fl t " LAS KJ. PC\oI t.P: AUi tIQRI'a
Pro je c t 2 us i t nd "ydr oe lKtri c Pr oj ect

Sit e _ Oe vll C.IAy M ($o ut n Bank)

Job No . P~OO. 05

Hole No._ USBP [lH. 5o

Sheet No. -L.. 0 1 --.l-

n lD or SOIlI:IG
S, .0 '

F..ect ure aone .

..~ .. . t· ...
A·"" ",•.."

100 1316

a-eccte rene,
ned 1ee

'h6T'e r ous Qu,H"t :
str; nQ",.s dM etees

£'10 or BOR1r;G
1 50.~ •

;:'r g i ttne

~ ~ ...t · ...
.0'"'' 00(_...

o 1448

co

60

1J73,..- - -tJ"-!...E:l"-

1423

80

10

' 60

III"'R h I.
,'0. " ',

" 0

100 l J~

~op""'i••~1:l:'i=~~=~~~I~~--=~; s:av-.-.-c~,.--+---------l

-.-,.,



,\ O t' S Anu -rican rn corp o ra t e d . Co nsuhing fn~ifK.' {'r!!l

Buf falo , ~t'\\ York

SlJ.1MARY LOG

,\ cr t ' S Ame rican In corporat ed - Co nsulting tngi reers
Buffa lo , ~e\\' York

SlJ.1MARY LOG

Clle nt _ ~AS t,A PO..fC: ;'uTI"O'IJj ', Job No. P57~.9L_

Proje c t Sus H nd t':fd..oei ectrt c P"OJect - Hole No._ USBIi Dl:'.:..U. _
Sll e Devi 1 Canyon (So ul h I:l d n ~ ) -- Sheet No. -L o' -L _

00[ · ..1 ...·. ' · · --. ".".1· ,. --
Ill .. •• I." ,." ",- ... ... 10'"'' .. _. ..~ .(...·.1,f" ,, ' I .,.

.' ~ • •• Ie "" ... . -
0

'~.
- A..gil h l e

10
I --

~

' 0 B O I • •• • .-- [ '~ :l or BOR: ~G

31.2 •

.-
--.-.-

-_.. .-
- ~~o_l_e : 60..eec e. . - ddy li ql l ed.

--..

-
-----.__.

--
---

--_.

---
.--~ . .

--
-- I ·- - - .-

---.-._-1-- --- -- ---- . .-
- -

--
- - - - ---
- I . -

i i ; .-..
I I

iji

l ~OO or BOP!lm
122. 7'

1r ra c tu ..e zone .

Job No. f' ~7 .. .~

Hole No. _ USBR [Jt-I -.IO_

Sheet No. _ 1 _ 01 --'

~ ~...t. Col
10 a" "'II.."' I aWl ... ... . .

· , ' ~ I-

Cli e nt ;.JJ.5.,;" ~\,; '; LR ';U:ttCIi1 Tl

PrOject SlOii l ll~ !"!:fd..oe lec t r t c r ..e j ec t

SIte De , il ( dnj on (Sout h 6dn ~, )

" 1]t6
,

60 d

80 -
Q
~

100 13': (

110 1315

10
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- - - - - - - - - - - - - - -
I\( rt.·~ American Incorporat ed . Co nvun ing Engi neers

Buffalo, :"r: e w Yor L.

SUMMARY LOG

Ch en' ~t:'S I';' pa.. ~ p ;' jJTH(JAI':'¥ .. Job No. _ ':.5100. 05 -
Pro, e ct S;;s i t not JoOy<lI"'(l @' 1e<.t "; c ~" o.::!e<: t .. H o le N O._.t.l ~ e ~ Ot- ll :'

Site ~ev i I CllniO" (SOlol h Bani) - She et No. .L, o' -.1_

t>I' ~'.
1'(" '( . '" ", t OOO I • • ,0.-1., ... ~ • • • l· "1 , 1.
" ''"' - .. .. ..c;... . , .. _.

"~ -, ......" ' , " ' , .... , •• -
1-" "'. . Argillite..

I.' I -
( ' ,0 Of ~(lQ i"G

" Et f .. 29.2 '

-
·

. - + -

..
. _. ... . · . ..

-..
·
-.-.-

. ....
. --

.--
..
·--

. '-.- .-. . · . -. -- ..
. ..

- . . . .- . - -
---- r---~ . · - - ----- --

- . -
._--

- - .. -
- . -
.. - i - -- .- ._-

[Ii

Acres American Incorporat ed . Co nsuh ing Engineers
Buf falo , New Yorl..

SUMMARY LOG

Clle"l _ :' lAS~
,

" :our t()r' ITv - Jo b No . ;::5700 . 05--
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APPENDIX D
WATANA WATER PRESSURE TESTING DETAILS
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I
I SUMMARY OF WATER PRESSURE

TESl RESULTS

I
Boreho1e Number BH-l

I Location Watana
Ground Surface Elevation __2049 7 it

I Stat ic Water Level 1993 . 3 f t
Dip of Hol e 700

I
Sti ckup 7.1 ft .

Depth Tes t ed Gauge Durat ion Coeffi ci ent of

I From To Pressure of Test Flow Rate Permeabil ity
(feet) (feet) (psi) (mi n) (gpm) (em/sec)

I
22.6 32. 6 13 5 0.22 1.65 x 10-5

30.0 40.0 18-20 6 0.10 5. 65 x 10-6

I
40. 0 50.0 30-31 8 0.12 4.75 x 10-6

50. 0 60.0 28 3 0.0 0.0
60.0 70. 0 35- 36 9 0. 45 1. 36 x 10- 5

I 70.0 80.0 39 2 1. 05 3.01 x 10- 5

80.0 91.1 45-46 8 5.4 1. 41 x 10-4

I 90.0 101.1 48-50 6 9.03 2. 25 x 10-4

100.0 111.1 53 6 >10 >2. 36 x 10-4

I
110.0 121.1 60-63 8 0.48 1.02 x 10-5

120.0 131. 1 62-64 6 0.43 9. 06 x 10-6

130.0 141. 1 69- 73 8 0.90 1. 74 x 10-5

I 140 .0 151. 1 72 8 1. 5 2.87 x 10- 5

150.0 161. 1 76 6 >10 >1.84 x 10-4

I 160.0 171. 1 81 6 >10 ' 1. 75 x 10-4

171.1 200. 0 No Test

I * 200.0 211. 0 98-99 4 6.0 9.08 x 10- 5

cio. o 221.0 105 10 7.1 1. 02 x 10-4

I
220.0 231. 0 109-114 5 3.80 5.21 x 10-5

230.0 241.0 112-115 6 1.41 1. 90 x 10-5

235.0 246.0 118-119 6 1. 30 1. 69 x 10-5

I 250. 0 261.0 120-122 6 1. 35 1. 73 x 10-5

260. 0 271. 0 No Test

I 270. 0 281.0 133-138 10 2.0 2.34 x 10-5

* Packers did not completely seal .

I



BH-l (cont i nued)

Depth Tested Gauge Durat i on Coeff ic ien t of
From To Pressure of T"st Flow Rate Permeabi 1i ty
(feet) ( feet) (ps t ) (mi n) (gpm) (em/ sec)

279.0 290.0 140-142 6 1.25 1.42 x 10-5

180.0 300.0 gO 8 3. 0 6.84 x 10-6

200.0 300.0 100 8 2. 3 5.64 x 10-6

220. 0 300.0 110 8 2.15 5.91 x 10-6

240.0 300.0 120 8 2.3 7. 63 x 10-6

260.0 300. 0 130 8 2.2 9.43 x 10-6

280 .0 300.0 138 8 2.3 1. 65 x 10-5

l

I
NOTE : Sect ion 180 f t to 300 ft depth, tests performed using single packer only. I

I,



1838.8 feet
1768.8 feet

550

o feet

Depth Tested Gauge Duration Flow Coeffici ent of
From To Pressure af Test Ra t e Penneabil i ty
(feet) (feet) (psi) (minutes ) (gpm) (em/sec)

23. 9 40 20 20 . 32 1.44 x 10-5

38. 9 55 26 10 .18 5.96 x 10-6

53. 9 70 30 20 .42 to 2.5 1. 14 x -5 10- 510 to 6.8 x

SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number ~B~H~-~2 ___

Location Watana
Ground Surface Elevation ~~~~=_____

Static Water Level --"~~~~~ __
Oi p of Ho1e --='-- _

Stick up, --"---'-"'=- _

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I



I
I

SUMMARY OF ~ATER PRESSURE

I TEST RESULTS

I Boreho1e Number BH-3

Location Watana

I
Ground Su rface Elevat ion 21 50. 7 f t.
St at ic Wat er Level 2150. 7 f t.
Dip of Hole 55°

I Sti ckup 4.6 ft.

I Depth Tested Gauoe ilurati on Coefficient of
From To Pressure of Tes t Flow Rate Permeabil i t y

I
(feet) (feet) (ps i) (mi n) (gpm) (cmisec )

34 45 19-20 B 0.07 6.21 x 10-6

I 40 51 23 5 0. 17 1. 30 x 10-5

50 61 27 4 0.2 0 1. 32 x 10-5

I
60 71 31 4 0.02 1.16 x 10-6

70 Bl 35 5 3.10 1.60 x 10-4

I
* 80 91 39 2 2.90 1. 35 x 10-4

90 101 43 5 0.06 2. 54 x 10-6

100 III 47-49 5 0.08 3.05 x 10-6

I *11 0 121 No Test
120 131 54 10 0.32 1. 09 x 10- 5

I 130 141 58 9 0.29 9.23 x 10-6

140 151 64 9 0. 03 9. 53 x 10-7

I 150 161 67 11 0. 05 1.38 x 10-6

160 171 72 11 0.03 S.OO x 10-7

I
170 181 76 10 0. 08 1. 92 x 10-6

180 191 80 16 0.07 1.63 x 10-6

190 201 84 12 0.04 fL 87 x 10-7

I 200 211 88 12 0. 04 8.65 x 10-7

210 221 92 10 0. 06 1. 21 x 10-6

I 220 231 96 8 0.06 1. 15 x 10-6

230 241 100 8 0. 20 3. 74 x ~ 0-6

I 240 251 104 10 0.48 8.63 10.6

250 261 108 10 :0. 17 2.9 5 x 10-6

I *Packers did not compl etely seal .



BH-3 (cont inued)

Depth Tes t ed Gauge Dur at i on Coeffi cient of
From To Pressure of Test Flow Rate Penncabi1ity
(feet) (feet) (psi) (min) (gpm) (em/sec)

260 271 11 2 8 0.16 2.66 x 10-6

270 281 117 12 0.25 4.01 x 10-6

280 291 121 8 0.15 2.33 x 10-6

290 301 125 8 0.17 2.54 x 10-6
6

300 311 129 8 0.12 1. 75 x 10-
310 321 133 6 0.16 2.26 x 10-(

320 331 137 6 0.2 2 3.02 x 10-6

330 341 141 6 0.22 2.93 x 10-6

340 351 145 6 0.36 4.67 x 10-6

350 361 149 6 0.46 5.81 x 10-6

360 371 153 6 0.70 8.61 x 10-6

370 381 158 8 0.82 9.78 x 10-6

380 391 162 5 0.40 4.65 x 10-6

390 401 166 5 0.47 5.34 x 10-6

400 411 170 5 0.98 1. 09 x 10-5

410 421 150 4 1.02 1.28 x 10-5

420 431 178 5 2.8 2.97 x 10- 5

430 441 162 5 1.0 1.16 x 10-5

440 451 187 12 2. 2 2. 22 x 10- 5

450 461 193 12 1.8 1.76 x 10-5

460 471 195 6 2. 2 2.13 x 10-5

471 520 No Test •
520 531 215 8 0.59 5.19 x1 0· 6 I

*530 541 190-200 6 3. 22 3.12 x 10. 5

*540 551 100 8 0.95 1.78 x 10. 5

*550 561 180 10 0.59 6.18 x 10-6

571 235 8 0.41 3 ~9 -6560 • c x 10

570 581 240 8 0.22 1. 73 x 10-6

580 591 200-210 10 6.07 -55.59 x 10 I*590 601 200 10 6.87 6.49 x 10-5

600 611 224 10 0. 09 7.60 x 10-5

I610 620 200 10 0.41 3.87 x 10-6

*Packers did not completel y seal .

I
,



I BH-3 (ccnt inued)

I Depth Test ed Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Penneabil i ty

I
(feet) (feet) (psi) (mi n) (9pm) (em/sec)

620 631 220 10 0.15 1. 29 x 10-6

*630 641 210 6 1.53 -5

I 1. 38 x 10
640 651 240-250 8 5.05 3.90 x 10-5

*650 661 220-235 8 3.63 -53.02 x 10

I 660 671 200- 245 10 0.47 3.90 x 10-6

670 681 200 10 0.61 5.76 x 10-6

I 680 691 200 12 0. 94 8.88 x 10-6

690 701 220 10 0.23 1.98 x 10-6

I 700 711 225 8 0.24 2.02 x 10-6

710 721 225 8 0.24 -62.02 x 10

I
720 731 230 8 0.23 1.89 x 10-6

730 741 235 8 0.24 1.93 x 10-6

I
740 751 240 6 0.25 1. 97 x 10-6

750 761 240 8 0.25 1. 97 x 10-6

760 771 245 6 0. 24 1.85 x 10-6

I 770 781 250 8 2.35 -51. 78 x 10
780 781 250 6 2.50 1.89 x 10-5

I 790 801 250 8 2.23 1.69 x 10-5

800 811 250 6 1.42 1.07 x 10-5

I 810 821 250 8 1.60 1.21 x 10-5

820 831 240 6 4.17 3.29 x 10-5

I
830 841 245 8 1.29 9.96 x 10-6

840 851 250 8 0.61 4.62 x 10-6

850 861 160-165 8 0.57 6.63 x 10-6

I 860 871 160 8 0.89 1.05 x 10-5

870 881 210 10 0.98 8.82 x 10-6

I 891 235-245 8 2.80 -5880 2.21 x 10

890 955 235-240 8 2.45 4.61 x 10-6

I
900 955 240-245 8 2.45 5.31 x 10-6

911 955 240-250 8 2. 00 5.05 x 10-6

922 <:'55 240-250 8 2.03 6.5 1 x 10-6

I 933 955 240- 250 10 2. 11 9.4 1 x 10-6

235-250 8 2.30 -5944 955 1.85 x 10

I *Packers did not completel y seal

I



I
I

SU~MAR Y OF ~ATE R PRESSURE

I
TE ST RESULTS

Boreho le Number BH-4

• Location Watana
Ground Surface Elevation 2187. &.....f1.__

• Static Water Level1687.C'
Oip of Hole 58°

I St i ck- up 0.0 ft.

• Depth Tested Gauge Durat ion Coeffic ient of
From To Pressure of Test Flow Rate Permeabil i ty
(fee!l (feet) (psi) (min) (9pm) (em/sec)

• 40 51 22 8 0.06 2.96 x 10-6

50 61 26 6 0.9 3.60 x 10-5

• 60 71 30-40 10 0.02 6.73 x 10-7

70 81 35 6 0.09 3.03 x 10-6

• 80 91 40 6 0.11 3.40 x 10-6

90 101 43 5 0.06 1.77 x 10-6

• 100 111 47 5 0. 10 2.78 x 10-6

110 121 52 6 0.10 -62.59 x 10

• 120 131 56 6 0.05 1.23 x 10-6

130 141 60 5 0.23 5.37 x 10-6

140 151 64 5 0.10 2.23 x 10-6

I 150 161 69 5 0.0 5 1. 05 x 10-6

160 171 73 5 0. 05 1.01 x 10-6

I 170 181 77 5 0.06 1. 16 x 10-6
-6180 191 81 5 0.15 2.79 x 10

I 190 201 86 5 0.16 2.83 x 10-6

200 211 90 5 0.55 -69. 40 x 10

I 210 221 94 5 0.65 1.07 x 10- 5

220 231 98 7 0.86 1. 37 x 10-5

230 241 102 5 4.5 6.94 x 10-5

I *240 to 260 No Test
260 271 115 7 1.3 1.81 x 10-5

I 270 281 119 5 1.7 2.31 x 10-5

280 291 124 8 0.97 1.27 x 10-5

I *PacKers did not completely seal



BH-4 (continued)

Depth Tested _ Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (ps i) (min) (91lfl1) (cm/sec)

290 301 12B 6 1.6 2.04 x 10-5

300 311 132 6 1.8 2.23 x 10-5

310 321 136 6 1.2 1.45 x 10- 5

320 331 140 8 0.21 2.48 x 10-6

330 341 145 6 0.80 -69.16x10
340 351 150 6 0.92 1.02 x 10-5

350 361 153 6 0.14 -61.53 x 10
360 371 158 6 0.08 -78.49 x 10
370 381 162 6 0.83 -68.62 x 10
380 391 165 6 0.68 6.95 x 10-6

390 401 170 6 0.77 7.66 x 10-6

400 411 175 6 0.32 3.10 x 10-6

410 421 179 6 0.24 -62.28 x 10
420 431 183 7 0.18 1.68 x 10-6

430 441 188 9 0. 19 -61. 73 x 10
440 451 192 6 0. 18 1.61 x 10-6

450 461 196 6 0.17 1.49 x 10-6

460 471 200 6 0.21 1.81 x 10-6

470 481 204 6 0.48 4.06 x 10-6

480 491 209 6 1.1 9.10x10-6

490 501 213 6 0.81 6.58 x 10-6

500 511 217 4 0.70 -65.59 x 10
510 521 220 7 0.9a 7.10 x 10-6

520 531 225 6 1.0 7.73 x 10-6

530 541 230 6 0.52 3.94 x 10-6

540 551 234 6 0.83 -66.19x10

550 561 240 6 2.1 1. 53 x 10-5

560 571 245 6 0.80 5.72 x 10-6

570 581 250 6 0.92 6.47 x 10-6

580 591 250 6 0.55 3.87 x 10-6

590 601 250 6 0.70 4.92 x 10-6

600 611 250 6 0.75 5.27 x 10-6



I BH-4 (cont in ued)

I DeDt h . l~~ct. Gauge Durati on of eoeff i ci ent of
From To Pressure Test Flow Rat e Penneabil i t y

I
(feet ) (feet) (psi) (min) (gpm ) (em/sec )

610 621 250 6 0.90 -66.32 x 10

I 620 631 250 6 0.73 -65.13x10
630 641 250 6 0.97 6.82 x 10-6

I 640 651 250 6 1.1 -67.73 x 10
650 661 250 5 0.84 5.90 x 10-6

I 660 671 250 5 1.4 -69.86 x 10
670 681 250 6 2.9 -52.04 x 10
680 691 250 6 1. 4 -6

I 9.84 x 10
690 701 250 6 0.97 6.82 x 10-6

700 711 250 6 0.83 5.83 x 10-6

I 710 720 250 6 1.0 7.03 x 10-6

720 731 250 6 0.95 6.68 x 10-6

I 730 741 250 6 0.73 5.13 x 10-6

740 751 250 5 0.80 6.62 x 10-6

I 750 761 250 5 1.5 1.05 x 10-5

760 771 250 5 0.90 6.32 x 10-6

770 781 250 5 0.92 -6

I 6.47 x 10
780 791 250 5 0.92 6.47 x 10- 6

I
790 801 250 5 1.1 7.73 x 10-6

800 811 250 5 0. 82 5.76 x 10-6

810 821 250 5 0.84 5.90 x 10-6

I 820 831 250 5 0.7 0 4.92 x 10-6

*830 841 250 5 3.8 2.67 x 10-5

I *840 851 25(1 5 2.6 1.83 x 10-5

850 861 250 6 1.1 -67.73 x 10

I 860 871 250 5 1. 1 7.7 3 x 10-6

870 881 250 5 1.5 -51.05 x 10

880 891 250 5 1.5 1.05 x 10- 5

I 890 901 250 5 1.0 7.0 3 x 10- 6

900 911 250 5 1. 0 7.03 x 10-6

I 921 250 5 1.0 -6910 7.03 x 10

920 931 250 5 0. 92 6.47 x 10-6

I 250 5 2.4 -5*930 941 1.69 x 10

250 6 1. 0 . -6
940 951 7.03 x 10

I *Packers did not completely seal



I
I SUMMARY OF WATER PRESSURE

TEST RESULTS

I Borehole Number BH- 6
Locati on Watana

I
Ground Surface El evat i on 160B .8 ft
Stat ic Wat er Level 1461.8 f t.
Oip of Hol e 60°

I Sti ckup 2.5 - 5.5 f t.

I --'2ePJ.h..-l~steQ Ga uge Du rat ion Average Coeffi ci ent of
Fro!" To Stic k- up Pressure of Test Flow Rate Permeabi 1i ty

I
(feet) ( fee t) ( feet) (psi ) (mi n) (apm) (em/sec)

33.9 50 2. 5 16 to 18 10 11 -4

I
4.59 x 10

48.9 65 5.5 22 to 24 10 10.8 -43. 27 x 10

63.9 80 2. 5 28 to 30 10 6.4 to 8. 0 -4 -41. 5x10 to 1.98x10

I 78.9 95 5.5 35 to 36 10 2.4 -54.81 x 10
-5

43.9 110 2.5 41 to 44 10 2.2 3.80 x 10

I 108.9 125 5. 5 48 to 50 10 2. 9 4.30 x 10-5

123.9 140 2.5 54 to 58 10 4.4 -55.84 x 10

I 138.9 155 5.5 61 to 62 10 3.7 4.40 x 10-5

153.9 170 2.5 66 to 68 10 4.3 -54.72 x 10

168.9 185 5.5 76 to 78 10 4.0 -5

I
3. 95 x 10

82 to 88 10 1.3 -5
183.9 200 2. 5 1.2 3 x 10

198.9 215 5. 5 92 to 98 15 1. 7 -51.49 x 10

I 213.9 230 2. 5 98 to 104 10 1.4 -51. 19x 10
-5

228.9 245 5. 5 108 15 1. 75 1. 42 x 10

I 243.9 260 2. 5 11 4 25 1. 0 - 67. 91 x 10

125 25 1. 2 -6
258. 9 275 5. : 8.88 x 10

290 2.5 125 45 1.2 -6

I 273. 9 8.94 x 10

130 145 .51 -6
288.9 305 5.5 3. 90 x 10

2. 5 140 25 4. 9 -5

I
303.9 320 3.38 x 10

5.5 140 10 6.2 -5
318.9 335 4.25 x 10

I
I
I



BH - 6 (cont i nued)

J.~th Testad, Gauge Duration Averaoe Coeff ici ent of
From To St ick-up Pressure of Test Flow Rate Permeabil ity
(feet) (feet) (feet) (ps t ) (minL (gpm) (em/sec)

333.9 350 2.5 200 10 10 to 30 -5 -5.34xl0 to 1.60xl0
348.9 365 5.5 200 50 .31 to 14.7 -6 -51. 65x10 to 7.81x10
363.9 380 2.5 204 10 15 to 30 - 5 -7.89x10 to 1. 58xl0
378.9 395 5.5 202 10 15 to 30 -5 -47.91x10 to 1.58xl0
393.9 41 0 2.5 204 10 6.6 3.47x10- 5

408.9 425 5. 5 202 i O 3. 75 -51. 98x10
423.9 440 2.5 202 10 5.7 3.02xl0-5

438.9 455 5.5 200 15 11 to 30 -5 -5.85xl0 to 1.59xl0 '
453.9 470 2.5 200 10 11 to 30 -5 .45.88xl0 to 1.60x10
468.9 485 5.5 202 15 11 to 30 -5 -5.80xl0 to 1.58xl0
483.9 500 2.5 200 10 11 to 30 -5 -45.S3"iO to 1.60x10
498.9 515 5.5 202 15 7.8 4. 12 x 10- 5

51 3. 9 530 2.5 204 15 7.5 :. 95 Y ·1,, - 0

528.9 545 5. 5 195 15 5.2 2.82 x 10- 5

243.9 560 2.5 205 10 3.8 1,99 x 10. 5

558.9 575 5.5 200 15 1.45 7.71 x 10-5

573.9 590 2.5 195 10 5. 2 2.83 x 10. 5

."588.9 605 5.5 200 15 8. 6 4. 57 .( 1G ~

2.5 205 10 2.95 ·5603.9 520 1.55 ;( 10

618.9 635 5. 5 203 10 3.35 1. 76x10-5

633.9 650 2. 5 198 20 . 55 2.96x10-6



•• SUMMARY OF WATER PRESSURE
TEST RESULTS

• Borehole Number BH-8
Locat i on Wat ana

• Ground Su rface El evati on 1979. 7 ft.

St ati c Wate r Level 1804. 7

'. Dip of Hole 60°
Stickup 1.2 t o 6. 2 f t .

• Depth Tested Gauge Duration Flow Coeffic ient of
From To Sti ck-up Press ure of Test Rat e De lT.'eabi 1i t y
(feet) (feetl (feet ) (psi) (mi n)_ (gP!l!) ( . ,cm:sec ,

I
I 31. 9 48 1. 2 20 13 4. 55 -41.8lx lO

I
46.9 63 6.2 25 20 2. 1 6.1sxl0- s

61.9 78 1.2 31 5 .34 8.33xl 0-6

76. 9 93 6.2 38 10 4.0 7. 80x10-s

I 91.9 108 1. 2 45 15 6.2 1.06x10-4

106.9 123 6. 2 51 20 3.2 4.67xl0- s

I 121.9 138 1.2 57 10 'l .B 1. 06x1 0-s

136.9 153 6.2 64 5 3. 2 - 53.74xl0

I
151. 9 168 1. 2 70 9 6.6 7. 1sx10- s

166.9 183 6. 2 77 10 3.0 2. 92xl 0- s

I
181.9 198 1.2 84 10 0.38 3.4sxl0- 6

196.9 213 6. 2 90 10 1. 2 1.01x10-s

211 .9 228 1. 2 97 8 z.i 5 1. 7sxl0-5

I 226.9 243 6. 2 104 8 3. / 2.87xl0-s

241.9 258 1. 2 110 6 10. 3 7.82xl0- s

I 256. 9 27 3 6. 2 116 5 7.5 s.4sxl0- s

271.9 288 1. 2 SO 6 7.0 7. 84xl0- s
-~

I
286 .9 50S 6. 2 SO 7 3.135 4.24x10 -

301.9 318 1. 2 SO 6 2.93 3. 30xl0- s

316. 9 333 6.2 142 5 7. 6 s .00xl0 -s

I 331.9 348 1. 2 149 5 7. 3 4.s8xl0- s

I
I



BH-B (Continued)

Depth Test ed Gauge Dura t ion Flow Coeff ic ie nt of
From To Sti ck- up Pressure of Test Ra t e Permea bi 1i t y
(feet ) (feet ) (feet) (ps i ) (mi n) (gpm) (em/sec )

6.2 155 6 2.45 -5346. 1 363 1.48x10
2. 75 - 5361.9 378 1.2 162 5 1.63x10

12.7 -5376.9 393 6. 2 150 35 7.86x10
391.9 428 1.2 110 40 10.9 8.27x10-5

1.7 -5406.9 423 6.2 50 5 1.87x10
6 .4 -6421 .9 438 1.2 188 2.14x10

2.4 - 6436.9 453 6.2 195 5 1. 24x10
451.9 468 1.2 200 8 . 36 1.84x10-6

466.9 463 6.2 200 6 .54 2.74 x10-6

481 .9 498 1.2 200 7 .54 2.76x10-6

496.9 513 6.2 200 7 . 60 3.05x10-6

511.9 528 1.2 200 5 .55 2.81x10-6

526. 9 543 6. 2 200 5 . 96 4.87x10-6

541. 9 558 1.2 200 6 . 85 4.35xl O-6

556.9 573 6.2 200 6 2.76 3.86x10- 6

571 .9 588 1.2 200 7 2.05 1.05x10-5

586.9 603 6.2 200 6 .85 4.32x10-6

601 .9 618 ' . 2 200 7 2.8 1.43x10-5

616.9 633 6.2 200 f . 75 3.81x10-6

630.9 648 1.2 200 6 .82 4.20x10- 6

646 .9 663 6.2 225 8 1.60 7.46x10-6

661.9 708 1.2 200 6 .80 4.09x10-6

676.9 723 6.2 200 7 1. 1 5. 59x10-6

691. 9 738 , . 2 200 6 1. 08 5. 53x10-6

706.9 6.2 200 6 1.2 6.09x10- 6

721.9 1.2 200 12 1.0 5.12x10-6



I
I SUM~ARY OF WATER PRESSURE

TEST RESULTS

I Borehole Number BH- 12

I
Location Watana

Ground Surface Elevat ion 1975.7 ft.

I
Static Water Level J975.l.it~

Oip of Hole 360

Stickup 7.1 ft.

I
Depth Tested Gaulle Ouration Coefficient of

I
From To Pressure of Test Flow Rate Per;:JE!abil i1 y
(feet) (feet) (ps i ) (mi n) (gpm) (ern/sec)

30.0 41.0 10 10 3. 10 4.52 x 10. •1

I 30.0 41. 0 8- 10 10 3.00 4.73 x W- ·,

40.0 51.0 14 10 6.35 7.08 x 10· l

I 50.0 61.0 15 6 2.91 3.07 x 10-4

60.0 71.0 20 8 0.07 5.78 x 10-6

I 70.0 81. 0 22 10 0.036 2.73 x 10.6

80.0 91.0 27 10 0.18 1. 14 x 10-5

I
90.0 101.0 30 8 0.45 2.59 x 10- 5

* 100 .0 111.0 30 3 0.82 4.72 x 10-)

* 105 .0 ns.o 30 4 0.99 5. 70 x 10-:;

I ..
110.0 121.0 35 10 0.30 1.50 x 10-')

120 .0 131.0 38-40 10 0.32 1.42 x 10·!·

I -<130.0 141.0 42 10 0.53 2.24 x 10 -
140 .0 151.0 44 12 0.19 7.70 x 10-6

150 .0 161.0 48-49 12 0.60 2.22 x 10-5

160.0 171.0 51 6 0.17 6.00 x 10-6

170.0 181.0 54 6 0.05 1.67 x 10-6

180 .0 191.0 58 6 0.02 6.29 x 10-7

10-6
-_._-_.

190 .0 201.0 60 6 0.10 3.02 x - - --
200.0 211. 0 65-66 6 0. 39 1.08 x 10-5

210.0 221.0 70-71 10 1. 67 4.30 x 10-5

220 .0 231.0 71 6 0. 30 7.72 x 10-6

* 230.0 241. 0 No Test
_.__._-

* Packers did not completely seal

I



BH - 12 (continued)

Depth Tested Gauge Duration Coeff~cient of
From To Pressure of Test Flow Rat e Permeabi 1i ty
( feet) ( feet ) (psi) (min ) (qpm) (em/sec)

235. 0 246. 0 73-74 6 0.2 1 - 65.2 7 x 10

240.0 251.0 77 6 0. 18 -64.29 x 10

250.0 261.0 80-82 6 2.54 5.76 x 10- 5

.. 260.0 271.0 84-85 11 0.70 -51. 52 x 10
270. 0 281. 0 88- 92 8 2.45 -55.02 x 10

275.0 2B6 .0 86-90 11 2.12 -54.40 x 10

.. 286. 0 289.0 No Test
289. 0 300. 0 91-92 11 2.02 -54.07 x 10

299.0 310. 0 92-98 10 1. 00 - 51.94 x 10

309.0 320.0 98- 103 12 0.90 - 51. 64 x 10
.. 310. 0 321. 0 98-99

310.0 321. 0 98-9 9 10 0. 89 1.67 x 10- 5

.. 321. 0 324. 0 No Test

324.0 335.0 104-108 10 4.75 8.62 x 10- 5

329 .0 350. 0 No Test

349.0 360. 0 110 6 0.56 9. 45 x 10-6

359.0 370.0 114-116 8 1. 05 1. 70 x 10-5

369.0 380.0 117-119 10 0.76 1. 20 x 10-5

380.0 391.0 120-1 22 10 0.79 1.21 x 10- 5

390. 0 401. 0 126-128 8 1.48 2. 17 x 10-5

400.0 411.0 128-1 32 10 1.77 2. 54 x 10- 5

410.0 421.0 132- 134 10 0.66 9.25 x 10-6

420.0 431.0 134-1 36 8 0.84 1. 16 x 10-5

430.0 441.0 136- 140 10 0.74 1. 00 x 10- 5

440.0 451.0 140 10 0. 89 1. 19 x 10-5

450.0 461.0 144 8 0.91 1.18 x 10-5

460.0 700.0 Hole Cavinq, Red r i1 1ed and Tested From Bottom Up

700.0 711.0 222-226 10 0. 75 -66.30 -« 10

710.0 721.0 226-228 6 0.75 -66.22 x 10

720.0 731.0 232-236 8 0. 81 -66.52 x 10

730.0 741.0 230-234 6 0. 80 -66.49 x 10

740.0 751.0 234 8 0. 77 -66. 20 x 10- _.- ~
0 • • • • _

-5-750.0 76100 -238- 244 ·B- - - ---- - L59 - .- - -- -L 24-x- 10 -

"Packer s did not completely seal .

-- ••• • __~ .. '11



I BH - 12 (continued)

I Depth Tested Gauge Duration Coeffi cient of
From To Press ure of Test Flow Rate Penneabi1i ty

I (feet) (feet) (psi) (mi n) (gpm) (em/ sec)

10-6760 .0 771.0 240-246 10 1.27 9.84 x

I 770 .0 781.0 242-250 14 2.25 1.72 x 10-5

780 .0 791.0 250-256 10 2.10 1. 56 x 10-5

I

I
I
I

I
I
I
I
I
I
I
I
I



I
I
I
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I
I
I
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APPENDIX E
DEVIL CANYON WATER PRESSURE TESTING DETAILS
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I
I SUMMARY OF WATER PRESSURE

I
TEST RESULTS
Borehole Number BH- l
Location Devil Canyon

I Ground Surface Elevat ion 1413.7 ft .
St3t ic Water Level 1221. 7 ft .

I Di p of Hole 670

Stickup 3 to 8 ft.

I Depth Te.st~ Gauge Duration Coeffi ci ent of
From To Sti ckup Pressure of Test Flow Rat e Permeabil i t y

I (feet ) (feet) (feet ) (psi) (mi n) (gpm) (em/ sec)

38.9 55 8 20 11 . 72 2. 34 X 10-5

I 53.9 70 3 30 10 4.06 1.03 X 10-4

68.9 85 8 40 10 6.18 1.18 X 10-4

I 83. 9 100 3 45 10 . 78 1. 33 X 10-5

98.9 115 8 55 10 5.17 7.23 X 10-5

I
113. 9 130 3 60 46 . 90 to 5.40 1. 16 X 10-5 to 6.95 X 10-5

128.9 145 8 70 21 .77 8. 50 X 10-6

143.9 160 3 75 14 . 83 8. 57 X 10-6

I 158.9 175 8 85 11 1.05 9. 58 X 10-6

173.9 190 3 90 10 . 06 5.18 X 10-7

I 188.9 205 8 100 10 2.16 1.68 X 10-5

203.9 220 3 105 10 2.19 1.6 3 X 10-5

I 218. 9 285 8 115 10 0.84 5. 89 X 10-6

233.9 250 3 120 10 2.70 1.87 X 10-5

248.9 265 8 130 10 5.37 -5

I
3.50 X 10

263.9 280 3 135 10 .25 1.6 1 X 10-6

278.9 295 8 145 10 3. 63 2.22 X 10-5

I 292.9 310 3 150 10 2.05 1.24 X 10-5

308. 9 325 8 160 10 1.24 7. 11 X 10-6

I 323.9 390 3 165 10 .42 2.38 X 10-6

338.9 355 8 170 10 1. 48 8. 15 X 10-6

I 252.9 370 3 180 10 1.61 8.61 X 10-6

368.9 385 8 190 10 2.15 1. 10 X 10-5

I
383.9 400 3 195 10 . 26 1. 32 X 10-6

I



BH-l (Cont i nue d)

Depth Tes t e d Gauge Du rat ion Coeffic ient of
From To St ickup Pressure of Te s t Flow Rate Pe rmeabil ity
(feet) (feet ) (f ee t ) (ps i) (min ) (g pm) (em/sec)

393.9 41 5 8 200 10 . 40 1. 97 X 10-6

413.9 430 3 200 10 1. 98 9.84 X 10-6

428. 9 445 8 200 10 . 29 1.4 3 X 10-6

443.9 460 3 200 10 1. 15 5.72 X 10-6

458.9 475 8 200 10 5.08 2.50 X 10-5

473.9 490 3 200 10 7.21 3. 58 X 10-5

488.9 505 8 200 10 2.34 1. 15 X 10-5

503.9 420 3 200 10 1. 48 7. 35 X 10-6

518.9 535 8 200 10 4. 2 2.07 X 10-5

533. 9 550 3 200 10 . 39 1. 94 X 10-6

548.9 565 8 200 10 4.5 1 2.22 X 10-5

563.9 580 3 200 10 3.72 1.85 X 10-5

578.9 595 8 200 10 3. 9 1.92 X 10-5

'.' 593.9 610 3 200 10 9.7 4. 82 X 10-5

608.9 625 8 150 13 2.58 1. 54 X 10-5

62~ . 9 639 3 130 18 1.20 7.91 X 10-6

638.9 b~ : 8 130 11 1.63 4.11 X 10-6

653.9 670 3 200 10 7.4 3.6 8 X 10-5

668.9 685 8 130 11 1.03 6. 72 X 10-6

683.9 700 3 150 25 .4 5 2. 71 X ; .1 -6

698. 9 715 8 150 19 .69 4.12 X 10-6

713.9 730 3 150 13 .23 1. 39 X 10-6

728. 9 745 8 150 14 . 78 4.66 X 10-6

5



I
I SUMMARY OF WATER PRESSURE

I
TEST RESULTS
Borehole Number BH-2

Locati on Devil Canyon

I Ground Surface El evat ion 1213. 4 f t.

St atic Water Level 1208.4 f t .

I Oi p of Hol e 60°
St ick up 2 to 7 ft .

I Depth Tes t ed Gauge Durat i on Coeffi ci ent of
From To Sti ckup Pres sure of Test Flow Ra te Permeabil i ty

I fuet ) (i.e.e..t.) (feet ) (psi) (mi n) (gpm ) (em/sec)

13. 9 30 7 12 10 .72 5.92 x 10-5

I 28.9 45 2 18 10 1. 1 -57.39 x 10
-443.9 60 7 22 10 4.0 2.08 x 10

I 58.9 75 2 25 10 1. 16 -55.85 x 10

73.9 90 7 35 10 . 15 5.27 x 10- 6

I 88.9 105 2 42 12 .67 2.10 x 10-5

103.9 120 7 50 10 .31 7.94 x 10-6

I
118.9 135 2 65 10 . 25 6.09 x 10-6

133.9 150 7 70 10 2.92 -55.88 x 10

148.9 165 2 82 10 1.27 -52.46 x 10

I 163. 9 180 7 85 10 . 35 -65. 67 x 10
-6

178.9 195 2 100 10 . 15 2.41 x 10

I 193.9 21 0 7 105 10 . 49 -66.58 x 10

225 2 11 0 10 .46 -6
208. 9 6.07 J. 10

223. 9 240 7 115 10 . 37 -6

I 4. 54 x 10

255 2 125 10 .08 -7
238. 9 9.58 x 10

270 7 130 10 .21 -6

I
253.9 2. 28 x 10

268.9 285 2 100 32 .68 to 3. 1 7.22xl0-6t 03.29xl0 -5

283.9 300 7 145 10 . 99 1.33 x 10- 5

I 315 2 155 10 . 21 -6
298.9 2.01 x 10

-6
31 3.9 330 7 160 10 . 25 2. 21 x 10

I 345 2 170 10 .36 -6
328.9 3. 12 xlO

360 7 175 10 . 26 -6
343.9 2.10 x l0

375 2 185 10 .71 -6

I 358.9 5.64 x 10

390 7 190 10 .60 -6
373 .9 4.46 x 10

I



BH-2 (Ccntinued)

Depth Tested Gauge Duration Flow Coeffi ci ent of
~rom To St ic kup Pressure of Test Rate Penneabil i ty
(feet) (feet) (feet) Jpsi) (mi n) ~ (em/sec)

388.9 405 z 190 10 .38 2. 78 x 10-6

403.9 420 7 200 10 .62 4.27 x 10-6

418. 9 435 l. 200 10 .36 -62.5 1 x 10

433.9 450 7 200 10 . 61 -64.20 x 10

I

I,



I

I SUMMARY OF WATER PRESSURE

TEST RESULTS

I Borehole Number BH-3
Location Devil Canyon

I Ground Surface Elevation 139B.0 f t.

Static Water Level _ dry hole

I
Dip of Hole 32°

Stickup 7.1 ft.

I Depth Tested Ga uge Duration Coeffi cient of
From To Pressure of Test Flow Rate Permeabil ity

I
(Feet) (Feet, iPs il ~in) (gpm) (em/sec)

20.0 31.0 lB 10 1.35 - 59.5 x 10

I 30.0 41.0 22 B 0.71 -54.1 x 10
-540.0 51.0 12 B 0.36 2.7 x 10

I 50.0 61.0 16-22 B 4. 4 -42. 6 x 10

60.0 71.0 22 B 0.72 -53. 4 x 10

I
70.0 B1.0 20-22 12 0.71 3.3 x 10-5

BO .O 91.0 25 10 0.9B -53. 9 x 10

90.0 101.0 2B-29 B 0. 32 -51. 1 x 10

I 100.0 111 .0 30 12 0. 2B -69.3 x 10

110.0 121.0 30 2 11.0 -43.5 x 10

I 120.0 131.0 35 B 2.4 - 56.B x 10

130.0 141. 0 3B B 1.1 2. 9 x 10-5

I
_ 4

14G.0 151.0 41-46 6 11.0 :~. 6 x 10 .

150.0 161.0 45-46 6 3. 4 7.7 x 10-5

171.0 2 11.0 -4

I 160.0 46 2. 4 x 10

lBl .0 4B 6 2. 45 -5
170.0 5.1 x 10

10 5.6 -4
lBO.O 191.0 52 1. 1 x 10

I 201.0 54 12 4.6 -5
190.0 B.6 x 10

211.0 20 2.2 -5
200.0 60 3_B x 10

I 4 11.0 -4
210.0 221.0 60 1.9 x 10

-5
220.0 231 .0 64 10 O.BO 1.3 x 10

20 2. 3 -5

I 230.0 241.0 65 3_ 6 x 10

14 0.5B -6
240.0 251 .0 68-77 8.4 x 10

11.0 -4

I 250.0 261. 1 72-74 4 1.6 x 10

I



8H-3 (Continued)

Depth fes ted Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Penneabil ity
(Feet) (Feet ) (psi) (min) (9pm) (em/sec)

2EO. 0 271.D 72-75 8 5.6 -57.8 x 10
270. C 281.1 77 6 11.0 -41. 5 x 10
280.0 291. 1 79-80 6 5.3 -56.8 x 10
290. 0 301 .1 83 8 8.9 -41.1 x 10

300.0 311.1 86 8 5.7 -56.8 x 10
310.0 321 .1 88-90 7 1.1 -51.3 x 10

320.0 331.1 80-91 8 8.7 -41.0 x 10

330.0'" 341.1 92-94 7 11.0 -41.2 x 10
340.0'" 351.1 96-97 6 11.0 -41.2 x 10
350.0* 361.1 100 6 11.0 -41.1 x 10

360.0 371.1 100-1 .~~ 8 8. 2 8.3 x 10-5

370.0* 381.1 105 8 11.0 -41. 1 x 10
380.0* 390.7 108 9 11 .0 -41. 1 x 10



I

I SUMMARY OF WATER PRESSURE
TEST RESULTS

I Borehole Number BH-4
Location Devil Canyon

I Ground Surface Elevation 1352 .6 ft
St~tic Wat er Level 1321.6 ft

I Di p of Hol e 60c

St ickup 1 to 6 f t

I .Depth Tested Gauge Duration Coefficient of
From To Stickup Pressure of Test Flow Rate Permeabil i ty

I
(feet) (feet) (feet) (psi) (mi n) (gpm) (em/sec)

13.9 30 10-61 10 10 .046 3.48 X

I
28.9 45 6 15 10 .252 1.15 X 10-6

43. 9 60 1 20 10 . 247 1.03 X 10-5

58.9 75 6 24 10 .039 1.38 X 10-6

I 78.9 90 1 34 12 3.21 9.48 X 10-5

B8 .9 105 UNABLE TO SEAT PAC KERS

I 108.9 125 14 50 10 .26 5. 29 X 10-6

118.9 135 6 55 10 ~ . 75 7.46 X 10-5

I 123.9 140 1 56 10 4. 24 8. 58 X 10-5

138.9 155 UNABLE TO SEAT PAC KERS

I 148.9 165 6 70 10 .052 8.54 X 10- 7

153.9 170 1 50 10 1. 042 2. 31 X 10-5

163 .9 180 1 80 10 .622 9.37 X 10-6

I 178.9 195 6 85 10 .041 5.74 X 10-7

193 .9 210 1 95 10 .034 4.41 X 10-7

I 208.9 225 6 100 10 . 02 2.44 X 10-7

223. 9 240 1 105 10 . 029 3.45 X 10-7

I 238. 9 255 6 115 10 .048 5. 18 X 10-7

253 .9 270 1 125 10 .0 34 3.46 X 10-7

I 208.9 205 6 130 10 .036 3.48 X 10-7

283.9 300 1 140 10 .028 2. 57 X 10-7

298.9 315 6 145 10 .105 9.22 X 10-7

I 313.9 330 1 150 10 .033 2.85 X 10- 7

328.9 345 6 160 12 .423 3.40 X 10-6

I

I



BH-4 (Continued ;

IEDth Test.e.lL_ Gauge Duration Coefficient of
From To Stickup Pressure of Test Flow Rat e Permeabil ity
(feet) (feet) (feet) (psi) (min) igpm) (em/sec)

343.9 360 1 170 10 .208 1.60 X 10-6

358.9 375 6 175 10 . 113 8. 36 X 10- 7

373.9 390 1 185 10 . 92 6.54 X 10-6

388.9 405 6 190 9 . 09 6.17 X 10-7

403.9 420 1 200 10 .151 9.98 X 10-7

418.9 435 6 200 10 .121 7.92 X 10-7

433.9 450 1 200 10 .119 7.87 X 10-7

448.9 465 6 200 10 .099 6.48 X 10-7

458.9 475 1 200 10 .103 6. 81 X 10-7

I
I

I
I
1
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I
SUMMARY OF WATER PRESSURE

I TEST RESULTS
Boreho1e Number BH-5a

I Location Devil Canyon
Ground Surface Elevat ion 974.5 feet

I
Static Water Level 935.6 feet
Dip of Hole 450

St ic kup 4.0 feet

I

I
Depth Tested Gauge Duration Coefficient of

From To Pressure of Test Flow Rate Permeabi 1i ty
I (feet) (feet ) (psi ) (mi nut es) (gpm) (em/sec)

63.0 74.0 30 6 0.89 3.5 x 10- 5

I 73.0 84.0 30 6 0.93 3. 6 x 10- 5

83.0 94 .0 33 6 0.71 2.6 x 10-5

I 93.0 104.0 36 6 1. 0 3.5 x 10-5

103.0 114 40 8 2. 5 8. 2 x 10- 5

• 114.0 115 .9 No Test

115 .9 126.9 40 16 3.4 1.1 x 10- 4

I 126.9 135 .6 No Test

135.6 146 .6 55 8 0.76 2.0 x 10-5

143.0* 154.0 55 4 9. 4 2. 4 x 10-4

I 153. 0 164.0 60 2 0.01 2.4 x 10-7

163.0* 174.0 60 6 9.2 2. 2 x 10-4

• 173.0 184.0 65 10 5.1 1. 2 x 10-4

183.0 194.0 70 t; 0.06 1. 3 x 10-6

• 193. 0 204.0 70 4 0. 09 1. 9 x 10-6

203.0 214 .0 75 6 0.04 8. 2 x 10-7

• 213 .0 224.0 80 4 0.10 1.9 x 10-6

223. 0 234 .0 85 8 0. 14 2.6 x 10-6

233 .0 244. 0 85 8 0.16 2.9 x 10-6

I 243. 0 254. 0 90 6 0.10 1. 8 x 10-6

I

I *Packers did not compl et ely sea l



BH-5a (Continued)

. Dept h Tested Gauge Durat i on Coefficient of
From To Pressure of Test Flow Rate Permeabil ity
.1 fee t) (feet) (psi) (mi n'Jt es ) (9pm) (cm/sec )

253. 0 264.0 95 6 0.14 -62.4 x 10
263.0 274. 0 95 6 0.13 -62. 2 x 10
273.0 284. 0 100 6 0.58 -69. 3 x 10
283.0 294. 0 105 12 1.0 -51. 5 x 10
293. 0 304.0 110 1. 1 -512 1. 6 x 10
303.0 314. 0 11 0 1.7 -518 2. 5 x 10
313.0 324. 0 11 5 1.4 -58 2. 0 x 10
323 .0 334. 0 11 8-120 8 0.1 3 -61. 8 x 10
333. 0 344. 0 124 8 0.07 - 79. 4 x 10
343. 0 354.0 124 0.58 -68 7. 8 x 10
353.0 364.0 132 8 0.21 -62.7 x 10
363.0 132 0.87 - 5374. 0 8 1.1 x 10
373. 0 0.40 -6384. 0 134 8 5.0 x 10
383. 0 139 0.22 -6394. 0 8 2. 7 x 10

393. 0 144 0.45 -6404.0 8 5.3 x 10
403. 0 145 0. 33 -6414. 0 8 3.8 x 10

0.30 -6413.0 !t24. 0 148 8 3. 4 x 10

0.35 -6423. 0 434. 0 150 8 4.0 x 10
433.0 155 1.7 -5444.0 8 1. 9 x 10

443.0 162 2. 1 - 5454.0 8 2.2 x 10

0.2 9 -6453. 0 464.0 164 7 3.0 x 10

2.6 - 5463.0 474. 0 171 8 2.6 x 10

473.0 170 5. 9 - 5484. 0 6 6.0 x 10

484. 0 503.0 No Test

180 0.82 - 6503. 0 514. :1 10 7. 9 x 10

0. 93 -6513. 0 524 .0 185 6 8. 7 x 10

190 3. 7 -5523. 0 534 .0 8 3.4 x 10
- ~

533.0 544. 0 190 6 3. 3 3.0 x 10 -

5.4 -5543. 0 554. 0 195 6 4.8 x 10

0. 38 - 6553. 0 564. 0 200 4 3. 3 x 10

0. 66 -6
5£3. 0 574. 0 200 6 5.8 x 10 r0.47 -6
573. 0 584. 0 205 8 4. 0 x 10 I

0. 43 -6
581. 7 592.7 210 6 3.6 x 10



976. 6 f t
946.2 ft

Borehole Numbe r ~B~Hc-~5b~ __

Location Dev i 1 Canvon
Ground Surface El evation

'-~"'-"'---'-"---

Static Wat er Le vel --<~~~ __

Dip 0 f Ho1e --"4""5'-o __

St i ckup 2. 2 - 4.0 feet

SIlMMARY OF W~.TER PRESSURE
TEST RES ULTS

Dept h Tested Gauge Duration Flow
From To St i ckup Pressure of Test Rat e

.0'.e_e'J (feet) (feet ) (psi ) (mi n) (gpm )

23. 0 34.0 4.4 21 7 0. 51 3.1 x 10- 5

33.0 44.0 4. 0 25 6 1.4 -56.9 x 10

43.0 54.0 4. 0 28 6 11 .0 -44.9 x 10

54.0 63.0 No Test

63.0 74. 0 4.0 32 6 0.06 2.4 x 10-6

68.3 79 . 3 2.2 30 8 0. 33 1. 4 x 10- 5

79. 3 116.0 No Test

116.0 127. 0 2. 2 46 6 0. 68 2.2 x 10-5

126.0 137 .0 2. 2 52 6 0. 10 2.9 x 10- 5

136. 0 147. '1 2.2 55 8 0. 47 1.3 x 10-5

146.0 157.0 2.2 58 6 0.7 1 1. 9 x 10-5

156.0 167.0 2. 2 60 6 0.67 1. 7 x 10-5

166. 0 177.0 2. 2 65 8 1. 7 4.1 x 10-5

176. 0 187. 0 2. 2 70 6 0. 64 1. 5 x 10-5

186.0 197. 0 2.2 70-72 8 0.18 4.0 x 10-6

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I



I
I

SUMMARY OF WATER PRESSURE

I TEST RESULTS

Boreho1e Number BH-7

I Locat ion Devi 1 Canyon
Ground Sur face Elevation 1351.0 ft

I
Static Wat er Level 1338. 3 ft .

Dip of Hol e 45°
St i ckup As Noted

I
Depth Test ed Gauge Durat ion Coeffi cient of

I From To St ickup Pressure of Test F1 0w Rat e Permeabil i ty
:"eet) (Feet) (?eet ) (psi) (min) (gpm) (em/ sec)

I
30.0 47.0 6.1 20 8 5. 2 2.6 x 10-4

35.9 52.0 1.1 20 6 0. 19 1.0 x 10-5

50.9 67.0 6. 1 20 6 0.38 1.9 x 10- 5

I 65. 9 82. 0 1. 1 25 6 3. 2 1. 4 x 10- 4

80.9 97.0 6.1 30 14 3. 6 1. 3 x 10-4

I 95.9 112 .0 1.1 35 11 3. 0 1.0 x 10-4

110.9 127.0 61. 40 8 1.9 5.6 x 10-5

I 125.9 142. 0 1.1 45 22 0.89 2. 5 x 10- 5

138.9 155.0 7. 0 48 20 0. 04 1.1 x 10-6

I
148.9 165.0 3.1 50 10 0.02 5.0 x 10-7

163. 9 180.0 3.1 55 10 0. 03 6.9 x 10-7

178.9 195.0 8.1 60 10 0.03 6. 1 x 10- 7

I 188. 9 205. 0 8. 1 60 12 0. 22 4. 5 x 10-6

205.0 233. 0 No Test

I 233.9 253. 1 3.1 80 9 0.3R 6.2 x 10-6

248. 1 265.0 8.1 80 10 0.26 4.1 x 10-6

I 263.9 280.0 3.1 85 6 0. 22 3.4 x 10-6

278. 9 295. 0 8. 1 90 7 0. 11 1.6 x 10-6

I
293.9 310.0 3.1 95 10 0.07 9.7 x 10-6

308.9 325.0 8. 1 102 10 1. 1 1. 4 x 10-6

323. 9 340. 0 3.1 105 10 0.43 5. 4 x 10-6

I 338.9 355 . 0 8.1 110 8 0.44 5. 2 x 10- 6

353.9 370.0 3. 1 11 5 10 0. 61 7. 1 x 10-6

I

I



BH- 7 (Cont in ued)

W~h Te.rred_ Gauge Durat i on Coeff i cient 0 1 I
From To St i ckup Pressure of Test Fl ow Rate Permeabi 1i t y
i ; eet) ( fe~ (fee t) (psi ) (min ) (gpm ) (em/sec )

368. 9 385.0 8. 1 120 10 0.78 8. 5 x 10- 6

383 .9 400.0 3.1 124 9 0.90 9.7 x 10-6

398. 9 415. 0 B. 1 128 10 0.58 6. 0 x 10-6

413. 9 430.0 3. 1 135 10 0. 65 6. 5 x 10-6

428. 9 445. 0 8. 1 140 10 0. 56 5.3 x 10-6

443.9 460. 0 3. 1 145 10 0. 67 6.2 x 10-6

45B. 9 475.0 8. 1 150 10 0.63 5.6 x 10-6

473.9 490. 0 3. 1 155 10 0. 62 5.4 x 10-6

478. 2 494. 3 8. 1 158 12 0. 70 5. 9 x 10-6

I
]
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SOILS
CLASSIFICATI ON AND CONSISTENC Y

CLASSIFICATION : Ident ification and classification o f the soil i s accomp l ished in
accordance with the Uni fi ed Soil Class ificat ion System. Norma ll y , the grain size
d istirbution determines class i ficat ion of the soi l . The soil i s defined according to
majo r ana minor const ituents with the minor elements serv ing as modifiers of t he
maj or elements . Minor soil const itutents may be added to t he c lassification
breakdown in accordance with t he particle size proportions lis t ed below ; (i. e . ,
sandy silt with some g"avel , t race c la y ).

SOIL CONSISTENC Y - CRITER IA : Soil cons istency as defined below and determined
b y norma l field and laboratory methods appl ies onl y to non- frozen material . For
these materials, the influence of such f act or s as soil structure , i . e . fi ssu r e
systems , shr inkage cracks , s licken sides , etc. , must be taken into considerat ion in
making an y co rrelat ion with the cons istency v alues l isted below . In permafrost
zones , the con sist ency and strength of f r ozen soils may v ary significantl y and
unexplainabl y wi t h ic e content , t her mal reg ime and soil t ype .

Iden t i f icat ion and c lassi fi cation of so il strata which have a sign ificant cobble and
boulder content i s based on the unified classi ficat ion of t he minus 3 inch fraction
augmented b y a description ( i . e. , cobbles and boulders ) of the plus 3 inch
fract ion. Wh er e a gradation cu r v e , which includes the p lus 3 inch fract ion , exists
( samp les from test trenches and p its ) a mod ifier is used to describe ind ependen t ly
the percentage of each of the two plus 3 inch components . If there is no gradation
curve in cor porat ing the plus 3-inch fraction ( as in auger ho les ) , the plus 3- inch
material i s described as a s ingle component ( i . e , , cobbles and boulders ), and a
modifier i s used to indicate the relative percentage of the olu s 3- inch r r act ion based
on the f ield log s. The modifiers i n each case are used as follows :

Cohesionless Soi l s

I
I
I
I
I
I
I

no call - 0- 3'1. trace - 3-12'1.

Sca t tered - 0-40'1.

some - 13- 30'1. sandy , silty , g rave ll y - >30'1.

Numerous - > 40'1.

Cohesive Soils
N*

( b low s/ft ) Relati ve Density
N*

( b lows/ft ) gu - ( t st)I
I

I

Very Loose
Loose
Medium Dense
Dense
Very Dense

o - 4
<I - 10

10 - 30
30 - 50

> 50

20%
20 to 40'1.
40 to 60'1.
60 t o 80'1.

> 80'1.

Very Soft
Soft
Medium
St iff
Ver y Stiff
Hard

0 -2
2 - 4
4 - 8
8 - 15

15 - 30
> 30

o - 0.25
0.25 - 0.5
0.5 - 1. 0
1. 0 - 2 .0
2 . 0 - 4.0

> 4 . 0

I
* Stan dard Pen etrat i on "N": Blows pe r f oot o f a 140-pound hammer f a l l i ng

30 inche s on a 2-inc h OD sp li t -spoon ex cept where noted.

I

I

Often the sp l it -spoon samplers do not r each the total intended samp le depth . Where
this occurs the graphic log notes a refusal ( Ref .) and g ive an ind ication of t h e
cause of the r ef u sal. T ight so ils are indicat ed by a blow count value followed b y a
penetration length in inches . The presense of large rock fragments is indicated b y
a cobble and boulder callout following the refusal callout. In certain inst ances a
blow count of 100+ may be listed to ind icate t ight soils where total sampler
penetration is possible with more than 100 blows per foot.

I
I
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PIlOJECT NO. 0 52504 R ¢M DATE oc- t o b o r ]7 . 19 RQ

CLI ENT: Acre s Ame r i c an, I nc .
CONSULTANTS , INC.

PllO.I£CT NANE Sus i t.na Hvdroe l ectr i c PARTY NO. PAGE NO
(Wat.u n~ D~ Sit.e ) SUMMARY OF LABORATORY TEST DATA

LAII i ·Iii \ Ulli f i eJ
-0 DEPTH . " 3" 2" I"" I " ~/ 4 " 1/ 2" 3/ 8 " Ii4 lil a 04 0 !f20 u . 0 2 . 005 .00 ' :·lo i s t . LLNO. ~z

~ PI Cl dss .
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AlI- E3 6 4 .5 1
- U.O ' 100 BY 89 83 AO 7r:, ." t; ' } '> , JR f, , • J SP - S '·'
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PARTY NO. PAGE NO . __

I DATE _

TEST DATA

CONSULTANTS. IN ·::.

~-----------_._-------

SUMMARY OF LABORATORY

0 52 506

Sus i t na Hydroel e c t r i cPROJECT NAME -"' _

PROJECT NO. _--'-' _

NOTE : SIEVE AN t.lYSIS· PERCENT PASSIN

'" OJ

;':: 0 er e DEPTH
~ z 1: +12 " 7 " 3" 2" r .. 1" 3/ 4 ' 1/ 2 " 3/ 8 ' 04 01 0 # ~ O '40 "8 0 100 200 CLASS- -- - -
El 1 2 - , 3 . 0 ' 96 r2L- 8 2 7 2 61 56 47 .1fL- ..ll.._ .2:l.- ...lL.- I~ -S- I.9P- G!-1. ~ -- - f-- .-
t:l 2 ~ 7 . 0·-~ 77 53 51 48 43 39 34 32 26 2: 17 10 4 _ 3. d. GP- . -- - - -- -- -- -- - - --
-- --f-- - - -- -- ------- - - -

E2 1 2. :> ' - 3.0 ' 84 7 9 79 77 73 68 62 ~ .2L 46 38 22 _ 5_ _ 4_~-~--I- - f--

E2 2 5 . 5 ' - 6 .0 ' 64 55 H.- 52 4 :) 40 35 3 ' 23 17 10 7 ~ -L~ , .x--
. _ - -- - -- -- -- -- - - -

E3 1 2 .5 ' - 3 . 0 ' 78 54 54 4 9 41 .l2.- .2L 1.!L "' .l§.... _ · 11 7 ---.1....- -2.~ 'TW- - -- _ . -- -- --
E3 2 10 . 5 ' - 11. 0 ' 7 5 57 56 55 49 4 3 37 33 26 19 11 6 J -2.~

GP -Gt·J- - ._ - - - -- -- - - - - I - -
-- -- -- - - - - - - _ . - -- - -

E4 1 3 . 0' - 3. 5' 58 ~I ~~ 35 30 27 24 22 18 15 10 5 2 _ 2 ...&. GP.-.- - -- --
E4 2 10. 5'- 1 1 . 0' 61 4 2 40 B 32 29 25 22 ,...!!!... 14 9

~
_ 2_ _ _ 2 d GP- - - - - - --~ --

E5 1 1. 0 '_ 2 .0 ' 7 9 4 5 42 39 34 30 25 22 17 13 9 5 2 --.1.. ...:.2. Gh' - GP- - 1- - -- - - --
- - - - . ' f-- -- -- - - -

E6 1 7 . 5 ' - a . o ~ 100 99 9 0 87 83 0\'1 75 69 59 4 6 25 22 ..,h,3 S ~ l, _ .
- - -- - - -- - - -- - - -- - - . ----

E9 1 2 .:> ' - 3 . 0 ' 74 n 72 69 59 51 41 35 24 16 1 0 6 ? ? 1 r r:!<- - --
E& 2 6 . 5 ' - 7. 0' 100 99 95 8 9 83 tzz, 64 4 6 24 ' ''l --L- -.£. ., -_.'" .-- --
-- -- -- - - -- -- -- - - -- -- -- -- -- - . '- - -

E9 1 2 .5 ' 100 99
~I~ 90 . ' ~tL-- - - -- -- - - - - --I- -- -- - - --

E9 2 4 - , ~ 1 89 87 86 85 83 81 78 76 74 70 4 5 38 19 . , 5:·:.~ .
.

REMARKS: _



PROJECT t..JAME Sus i t nil Hydroe l e c t r i c

CONSULTANTS . INC.

-

PROJECT 1;0
0 , 250 ('

f---- ­

SUMMARY OF LABORATORY TEST DATA

6 - 15-8 1DATE _

PARTY NO. PAGE NO _

o UJ

:'; 0 0'0 DEPTHl§ z ~ z +1 2" 7" 3" 2" 1'.;" 1 " 3/ 4 ' 1/ 2" 3/ 8 ' #4 ,,1 0 # 20 .4 0 #8 0 10 0 20 0 CLAS S'"- . - -- -
E9 3 2 .5 ' 95 d 1 77 'II 67 63 6 0 5 5 50 4 ~_ 4 1 28 2 5 6 . 6 G:~-- - - f- I--

-- - - - - - -- - - - - - - - - - -
E11J" 1 3 . 5 ' - ·L OI 8 2 78 7 1 63 58 51 4 6 37 31 28 :'! l 8 6 2 .5 GP- - - - --f- - - - - - - -- ---_.-- - -
E1 0 ·' 2 6 .5 ' _ 7 . 5 ' 10 0 99 8 ') 4 3 3 5 ~ $ ·1- - f- - -- - - - - - - - - ---- - -
- - I- -- - - f- -- - - -
" l OB 1 2 . 0 ' - 2 - , 10 0 9 1 8 6 77 6 6 54 48 36 26 18 11 4 3 2.J GP--- - - - .~ -- - - -- -- - .-

- - - - - - -- - - - - -- - - - - - - - - - - - - - - -
Ell 1 1. 5 ' 10 0 99 94

I~ 2!l. 2:.J S"- - - - -- - - - - --
Ell 2 5 . 0 ' 8 3 7 3 7 0 §,- 6 0 56 12.L .az. 39 3 3 -l!l_ ---ll.- --U- .u, L~ -~- - - - - - -

I - 1- - -- -- - - - - -- -- - -I- - - - - - -- -
E12 1 2 . 0 ' - 2 . 5 ' 79 77 74 6 9 6 2 56 .~ 4 6 37 29 21 14 . 2 9 8 5 . r.P - G;·1- - - - - - - - - -
E1 2 2 2 .5 ' - 3.5 ' 00 94 91 9 0 A8 A6 AD 59 .2l ~4 S·,-- 1- ' I-- - - - - --
E1 2 3 3. 5 ' - 4 - , .is. .1L 75 74 • > "/ 2 7 1 7 (1 hr, -,R ....:ll!....- ~ <..Ll '::;:: "·1-- - - - . ~ -- I-

- -
E14 1 1. 0 , _ 2 . 0 ' 1 0 0 9 7 8 5 61 20 14 5 . , SP- S:-l- - - - -- - - I-- - - - - -
E14 2 6 . 0 1

- 7 . 0 ' 7 3 58 56 5 2 48 4 5 4 1 38 31 25 1d 11 5 4 2 ...,: S P--

-- -- - - - - -- - - - - - - -- -- - - - - -
E1 5 1 3 . 0 1

- 3.5 ' 79 77 6 5 50 4 5 37 32 26 23 1 7 13 ') 5 -L. 2 - GW -- -- - - - -- - -
- - - - -- - - - - -- -- - - - - - - - - -- -- - - - -

E16 1 3 . 0 ' - J .S' 7 4 72 6 1 6 1 59 53 50 4 5 41 34 24 13 7 3 2 l. SP

REMARKS : _ NOT E : SI EVE ANALYSIS ' PERCE NT PASSIN



6-: <; -8 1DATE _

CONSULTANTS. INC.

0 52 506PROJECT NO

TEST DATA
PROJECT UAME Su s i tnJ Hy ctrocl..£ .t rj,s: - .- - - .- -- ---- ------ - - --1

SUMMARY OF LABORATORY
PARTY NO. PAGE NO _

'" w ..
~ O ~d

..

~Z ~Z
DEPTH

U> 1 2" 7 " 3" 2" 1:,." I" 3/4" 1/ 2 . 3/8 " - 4 atl t ,f20 . 4 0 #80 100 ~20 Cr..' SS- - - - -
El7 _1_ 0 . 5 ' - 1 . 0 ' -- I nn qA q~ Rq ....l..!:L.- .is: ez.: S "·l - "·]"f

E17 2 3 . 5' - 4 . 0 . 100 98 82 7 3 41. sx- - -- - - - - - - - - - - -
I.:l7 3 10 . 0 ' - 10. 5 ' 7 6 ~ 7 0 ~ 56 1..2!...- 4 6 4 2 35 27 19 13 7 6 4 . G? - (;:·\--
- - f-- - I--- - - -- - - - - -- --- -
E18 1 0 .25 ' - 0 . 75 ' 100 92 A9 7 6 69 61 55 4 5 34 20 1 2 5 4 2 . 0 GP

E18 2 2.5 ' 1 00 90 88 88 84 84 83 82 80 7 9 78 73 50 4 5 28 . S~l

--- --- -- -- -- -- -- --
E18 3 5 .'0 ' - 5 l " I 1 00 98 93 8 1 69 57 50 37 29 . 19 9 3 2 1.1 GP. ~-- -- - _ . - - - - - - - -- ------ - -
E18 4 10. 0 '-10. 5' 80 6 5 60 56 48 4 3 39 36 ~ 9 22 15 9 4 4 2 . 4 GP

- - -- - - -- -- - - -- I -
-- - - - - - - - - - - -

E19 1 1 . 0 '- 1 . 5 ' 1 00 98 76 6 5 3 .6 5;·1- -- -- - - - - -- - -
E19 2 2 . 5 ' - 3 . 0 ' 1 00 99 95 5 3 44 1. 2 S:·I- - -- - -- - - -- --- - -

1- _ .
E20 1 1. 5'- 2.0 '

i- i-
~(\ 99 99 97 8 1 76 3 .4 SM-!-tL--

E20 2 3 . 0'- 3 . 5 ' 74 62 39 36 33 30 28 26 24 21 18 11 Il 3 3 1. 5 SP

...llQ. _3_ 7. 5'- d . S · 10('\
~ Jl.Lr-ll- 04 83 8 2 A2 Al 79 72 6 5 4 9 ..12.... 1.4 5:·1

E20 4 11 . 0 ' - 11. 5 ' 72 58 56 50 46 4 3 39 38 34 29 23 18 11 10 6. 4 sP- s:·t

-- --i- - -
E21 1 2 .0 ' - 2 . , 100 97 92 84 8 2 0 . 3 sp-sc. ~- - -- -- - -- -- -- -- - - -- ---- - - - - -
E21 2 6.5 ' - 7.0' 48 31 3 0 27 24 22 20 18 15 13 11 9 6 6 4. 3 (jP - G:-t

-- -- - - -- --I- -- -- -- ------ --- - - - - -_.-

REMARKS : _ NOTE : SIEVE ANALYSIS' PERCENT PASSIN
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PROJECT NO 052506 R$M DATE Oc t o be r 5 , 198 1 ._ - -
CLIENT : Ac r e s American CONSULTANTS . I N C.

PROJE CT NAME 5usitna Hyd roe lect r ic 1PARTY NO PAGE NOSUMMARY OF LABORATORY TEST DATA

.. '" I

I
3/8 .1 I

LAB ;;';0
..J . FINE WET DRY " OISTURE0.0 DEP TH LL P. 1. CLA SSNO. O:z ~z 3" 2 " 1~ " I" 3/4" ~ " 4 10 4 0 200 SPG DENSIT Y DENSITY CONTENT0 <l

CD '"
HI 2 1. 5 ' - 3 .0 ' 100 92 89 .l!2._ 8 2 74 59 46 2A-.!l I 13 ~M

HI 3 3.0 ' - 4 . 0 ' 16

HI 4 4 .5 ' - 6 .0 ' 100 96 96 9 4 9 2 88 79 sa.. .2l.A. l? 17 17 ~r-
III 5 6 .0 ' - 7.5 ' 100 93 90 86 77 66 51. 7 34 21 16 CL

•
7 4 I 1'4 I <;<; IHI 6 , 7 .5 ' -1 0 . 5 ' 100 98 94 88 R5 R2 ?<; 7 D .D CL-~IL

.~

• I
4.d

,
1 12 1

G;·~ ·GP
HI 8 15. 0 ' - 21.5 ' 10 0 69 57 I 50 45 34 28 20 21 · NP q

I I-- -

~. .38_ c-22 . 9 I• .1Q~ 95 91 I 8 5 I wv i NP 2 3 17 2 5:·\H2 2- 1. 5 ' - 6 .0 '

H2 1<;-
,I I

_ 6L . ._50_ .35 0 1 ' a 7111 S:-t6 . 0 ' -10 .5 ' 10 0 8 8 8 3 . 82 -lll-+~4_6L I " "

~
H2 8 15 . 0' - 16 . 5' .10.0__ 9_0_L e.2.. e-SQi 76 _1iL_51_L? 7 I I n 5M

•
I nn I q, a4 7a 71 . 48J L<; I." ~, 20 .0 '-25 .5 ' 17 I NP . 9 . 6 5 M

ll- •
10 0 I 9 5 89 87 I 82 71 I 6 1 39..7 . 18 5 8 , 8 7 5 M-5CH2 330 . 0 ' -40 . 8'

I I
H3 31 3 . 0 ' - 4 . 5 ' I I - 53

•
1100 I 94 1 9 1 i

H3 4 , 4 . 5' - 7 . 5 ' 8 6 74 59 42 . 0 18 5 119 , 14 5M-5C

H3 7 9 .0 ' 10 . 5 ' 1100 9 9 97 9 1 82 I 63 40 . 1' I I NV I NP 12 ~.

H3 8 15 . 0' - 16 . " 100 93 88 I 8 3 6.7 51 29.9 I 14 I NP 3 5M
I

H3 9 20 .0 ' -20 . 3 ' I 12

H1 10 25 .0 ' -25 .2 ' I 14

I
REMARKS : * Samples Combined f or Grad ation a nd Atterberg X, j rn j t s

NY = Non-Visc o u s , NP = Noo-Plasti c
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PROJECT NAME Sus itna Hydro e lectric - .-
PARTY NO PAGE NO 2SUMMARY OF LABORATORY TEST DATA

'"
..,

LAB '!: o .J .
0. 0 DEP TH 3"NO. O: z ~z

0 ..
Ol <II

•
H4 3 3. 0 1

- 6 .0 '
•

H4 5,6 6 .0 ' - 9 .0 '
•

H4 .,
8 IS . 0 '-2 1. S'

I FI NE WET DRY MOISTURE
2 " 1 ~" I " 3/4" 1 ~ " 3/ 8 " 4 10 40 20 0 SPG L L P. 1. DENSIT Y DENSIT Y CONTENT CLASS

HS

HS

H'
I HS

23

16

10 9

SH- SC

SH- SC

HS 11

~ ·.1

SC

S~l-S C

8

8

10

-- --- j---t-- - -;

621

----,,

I

I ,,,,, ,,, I P O " I OJ I 6 6 I 47 3 4 J 9:~· ?,,--,-I - -t----t=-+-', --+-- t-"---t-'=-'-""'-i
I I I I I I I I

1H6
I •

6, ~ 7. S ' - 10 . S '

'''' 9 20 .0 ' -21. S '

"" 10 1 2S . 0 ' -26 .S '

H6 11 1 30 . 0 '- 31. 0'

He 110/ 3S.0 ' -35 . 6 '

I H6 1131 40 . 0' -40 .4 '

I I

REM ARKS : _ * Sample s Co mbined for Gr a da t innL a nd Atte rberg limits

NV = Non-Visco us . NP = NOD-P la '" t ic
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to W I
1" 13/ 4 " I 10

I
LAB ~o -' F I N E WET ,II DRY MOISTUREQ. o

DE PTH 3" 2 " 11," ' .2 .. 3/ 8 " 4 40 200 LL P.1. CLAS SNO. a:z :li z SPG DENSI T Y I DENSITY CONTEN T0 .. i.,
'" .-

~~~l.Lj 51. ~ !__H7 5, 6 . 0 ' _ 9 .0' 100 _~ _~~~ . i z. __4 _ .!i!.l2... ML-CL- - -- -- -- - -- - - - ---
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- - - - - --------------
PROJECT NO. 052 504 R ¢ DATE Oc t.ob e r 17 , 19 80
CLIENT : Acres American, I nc. M CON SULTANTS, INC.

PROJECT NAME Sus itna Hydroe lect ric PARTY NO. PAGE NO
(Wa tana Dam S i t e ) SUMMARY OF LABORATORY TEST DATA

Ho~st. 1 Ju i f i ed
4 " 3" 2" l l," 1 " 3/4 "1" / 2" 3/8" #4 U O .0 # 20 0 . 0 2 . 0 0 5 . I' J :2 LL P I Cldss .DESCRIPTION

STRI::Al~ --
ALLUVIUM W-80- 302 10 0 92 90 8 2 6 9 58 4 5 38 27 23 14 2 .() GP

(Crab Sam"le )

r

- - -- I-- ._ - -- -

IEMARKS'
NOTE ' SIEVE ANALYSIS' PERCENT PASSING



PROJECT NO_
0 5 2 506

R¢M DATE
OCto be r 29 , 1 98 1

CLI ENT : Acre s Amer i c a n, Inc . CONSULTANTS. INC.

PROJECT NAME Sus i t na Hydro ele c t r i c 1 of 3PARTY NO. PAGE NOSUMMARY OF LABORATORY TEST DATA

o
~d;::0

Uc.r ln§z ~z 41;." 4" 3" 2" l ~,," 1 " 3/ 4 ' 1/2"~ #4 #1 0 #20 #40 #8 9 110 0 1200 . 02 . 005 , 0 0 2 ('LAS S-
~P- R 2 1 .5 ' -2 , 0 ' n n O~ ....B..9...- L1a- J:>.L .5.!L 4 q I 'll .ai., 22....-- -l.6..._ -1.1.._ - -£.-- --"-- ..2...2 GP

TP- R 4 _ 3. 0'-~ 10 0 99 8 7 .is. 65 56 45 lL 28 .1.2.- 14 13 5 _ 4_ 1. 5 GP_ .= -
TP- R 5 3 . 5 ' - 4 . 5 ' 1 00

~
94 79 67 57 4 6 39 29 2 1 1 7 13 4 1. 5 GP-- - - --' --- -- -

--f- - - I- -_ .
Tf- r{ 1 0 .0 ' -1. 0 ' 1 00 77 64 54 44 39 3 3 29 23 18 16 15 7 5 2 . ( GP--
TP-R 2 4 .. 5 '-5 . 0' 1 00 -.2L aa, ...H.... -...2..l. 50 -4 2 34 30 ...2L .li..- 1 1 I 1 ---li..- f-5.- 2-D ' GP

TP-R -'1_ _ 4 . '5 1 - 5 . ('I I .l.Q.(L -.2.6... ~ .iz: .f>!L .sz;~ .za, 22..-~ H --S..- --l. .J.....2 GP

-- - - - - . I -
TP-R 2 4. 0'-4.5' ~I~ .aa, ...:D. sa, ~R 4 0 ~ ....lL 7 <; 17 1 1 -2... su: GP---

- - - - - - --
TP-R 1 0 . 5 ' - 1 . 0 ' 1 0 0 90 79 69 61 53 47 ~ 23 1 2 8 5 4 2 .2 GW

-- - -- -- -
Tt'-R 2 3. 0'-3. 5' 100 9 5 90 8 0 7 5 66 6 0 ~ 1 44 32 2 1 1 0 8 2 1.1 GN

--

TP-R 2 2 .0' -3. 0 ' 1 00 9 9 9 5 92 8 9 72 65 7 .2 1 5 . 6 3 . 8 2. 4 t1L-S:·t
--

-- - - - -
TP-R 1 0 .5' -1. 0' 100 95 86 71 62 52 45 32 24 18 11 7 1 O. Gli

TP-R 2 3 . 5'-4.0 ' 100
~

91 8 7 86 84 77 75 72 4 7 3 l ...C SP

-- I- -- - - ------ --- - - - -
TP-R 1 0 . 5 ' - 1.0 ' 100 92 73 67 57 51 44 39 28 19 15 11 5 4 1. ' GW-- - - - --- - - -

NOTE : SIEVE ANALYSIS' PERCENT PASSIN5
River Alluvium Test Pi t s , Watana Ar eaREMARKS : _......:==....::===~==....:..:=~===---"'''-'''=- _



- - - - - - - - - - - .. .. - - - - -
DAT E Oc to be r 2 9 . 19B1

PARTY NO. PAGE NO 2. of 3
DATA

CON SULT AN TS, I N C .

- _ ._- _ ._ - - - - - - - - -- -
SUMMARY OF LABORATOR Y T EST

05 2 506PROJECT NO. _

CLI ENT : ACRES AMERI CAN , I NC.
PROJECT NAME Su s i t na Hydroel ectric

NOTE . SIEVE ANALYSIS PERCE NT PASS lllli
Rive r Al l uvium Te st Pi t s , Wa t ana hrea

'" ~ d~ d DEPTHgZ ~ Z 4 1
:;" 4" 3" 2 " 1 1-," I" 3/ 4 ' !L£~ !L ' 1 0 <2 0 ~~

.,
92 nn ~ PO? c rA SS- . I~

~P-R9 1 0 . 5 ' -1. 0 ' lilll_ --ll.. _ ij 2.-- --5!l 2.1 ~ , 4 Q 1 e; ) . 3 SM- - I-- - - - - - - - - - - -- - - '- - - --
------ - '-- - - -- - - - - - - - - ._ - -- - - - - -- - - - - - - -- - - -

'rP-Rl ~~ .sa.; .es an, S:-I1 1 . 0 '-1 . 5 1

- ----- - - -- - - - - -- -- -- - - - -
"'P-Rl
~ -

3 .5' - 4 .0 ' 00 ~ BB Bl .is: 1L~ .2L ...2l--~~~- .ai, IlL! :?• oJ . 6 7 .63 SN-SP- - - -
_.

-- - - - - - - - - f- - - - - - - -- -
Ir!'- Rl 1 0 .5 ' - 1. 0 ' 10 0 9 0 BO 66 5B 4B 4 2 3} 27 24 --l.L- --l- -'i l .A. IGw-- - - - - - - - -- -- - - - - - - --
tr p- Rl 2 3 . 5 1-4 .. O' 1 0 0 -ll ...ll- -2!L ...§lL sa., ..A.L .llL ..2L.~ .is., _ 5_ .-L a,o ~P- - - - _ .

- - -- -- - - -- -- - - - - - - -- --- I - ----
tr P-Rl 1 0 . 5 ' - 1. 0 ' 1 0 0 9 2 77 6 5 5B 4 9 4 3 33 26 -li- .-2!_ _7_ h1 ;P- - -- - - - - - - -- -- - - - -
tr p-Rl 2 4 .5 1- 5. 0 ' 1 0 0 --1!2. .is: _£1.. ...5.9- A..9..- ...ll- .aa., .25- '" l A 5 3 1. 5 G\oJ- - - -

- - - - '- - - - - - - - - -- - - - - - - - - -- - -
~r- Rl f~ 5. 5 '- 6 . 0 ' 1 0 0 -2l. .J!2.. ....H. ...ll.. 2L- ...!1..2... I..JL .-1L-. .-2..2- 12 __4_ _ 3_ L.1 t ;P -

- - - - - -- - - - - . _ - - - --
~P-Rl I....!..- 0 . 5 ' - 1 . 0 ' 1 0 0 95 B& ....12..~ 2.L. ....1!L 36 2R n ?n --l- -5.... Lz GW

~P-Rl 2 5 . 5 ' - 6 . 0 ' 1 0 0 9 3~ 6 9 6 1 52 47 2L .zi.: ...ll- ....lL. -~ .A.- LA GP -- - - -
- - I- - - -
~P-Rl 2 5.5 1 - 6 . 0' 11 nn ....sL.. R. '!:L 4 . B ..Ll._ 0 . 7 ~H- - -- - - - - - - - - - - - - --
-- -- -- - - - - - - -- - - - - - - ._ - - - - - -- - -

trP-Rl 1 0 . 5 ' - 1. 0 ' !.QL ..J!L_ 7JL l2.. SM- - t- - - -- - - - - - - I- - - - - - - - - - -
trP- Rl 2 4 .5' - 5 .0 ' 1 0 0 93 B5 72 64 56 51 41 31 24 2 0 1 3 11 6 . 0 1.2 0 . 59 0 . 4 4 G\; -G, l

,



PROJECT NO -,0:.:5:.:2~,5;.::0;.::6,-- _

CLI ENT: Acre s Americ an , I nc.

PROJECT NAME Sus i t na Hydr oelect ric

CONSULTANTS, INC.

SUMMARY OF LABORATORY TEST DATA

CATE Oc t o ber 2 9 . 198 1 .

PARTY so. PAGE NO 3 of 3

" w .,..
~ o ~ O DEPTH«z

~ zg 4 ',;>" 4 " 3" , ,, 11..-;" I " 3/4 ' izz; 3/8 ' #4 #I o .,0 "' 4 0 #8 0 10 0 2 0 0 .02 . 0 05 . 0 0 2 t LASS- - - ,~ --
frp- lU 1 1 . 0 '- 1- 5,' 10 0 98 8 4 . 2Q.. 2!L.~ 4 1 -i2.... ~....;L... ~- ....ll- --'-- _ 3_ _ 1. 6 GW- - - -
TP- R1 2 4 . 0' -4. 5 ' 1 0 0 91 8 2 7 0 I~ 5 5 50 41 34 28 2 1 " 11 7 . 0 GP - Gl-1<>-- ---- --- 1- - -
- - -- --f- - - t- -- . _ - - - -
TP- Rl 2 4. 5 ' -5 . 0 ' 1 0 0 91 8 4 8 1 73

~
56 4 2 33 24 14 5 4 2 . 8 GP-- - - .. - -

- - - ..- - - -
TP-Rl 2 3 . 5 ' - 4 .0 ' 0 0 9 6 92 88 85 82 76 6 7 46 1 9 5 3 2 .5 Sw- sp- - - - - - -- - - - -,

- - - - - - -- -- - - - - - - - - - --
TP-R2 1 0 . 5 ' - 1.0 ' 1 0 0 98 98 9 7 9 7 97 9 1 48 :;9 1 5 . SM-SP- - - - - - - - -- --
TP- R2 2 4.5'- 5. 0' 1 0 0 9 3 89 8 1 72 63 53 48 38 32 25 1 7 9 7 3. 6 GW-- - - --- - - -- - - - - - --I- -- -
1- - - - -- -- - - - - - - -- --I--- - - - -
TP- R2~ 1 1. 0'- 1 . 5' 1 0 0 9 6 8 4 7 6 67 61 55 52 4 6 41 38 36 26 23 12 . 2 .4 1. 0 0 . 6 GP-Gt~- - - - - - - - - - --t- -- - - -- -- - - - - - - -
TP- R: 12 2 4 . 5'- 5 . 0 ' 1 0 0 ,....2§.. J!L.-R~ 4 7 36 2L .ia, ....lL --2..... 7 ----L- --2.- .L.2 GW

- - -- -I- --I- - - t--- --- -

-- -

i- I--- ----- - - - - -- - - - _.

- - - - - - -- - ,- - - - - - - --
- - -- - - - - -- - - -- - - - - -- - - -- -- - -

-- - - -- - - - - - - -- I - - - - - - - - - -- - - -- - --
,

/'jOTE : SIEVE ANAL.YSIS • PERCENT PASSINRiver Alluvium Te s t Pi t s , Wa t a na AreaREMARKS : -=-..:..:.....:...:..::.::......:..::..:......:..:..:..:_-=-='--...:::..::.::....__-'-'- _
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