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CLIENT: ALASKA POWER AUTHORITY 408 NO.:  PH700.0% CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05
Y
; PROJECT Susitna Hydroelectric Project HOLE No . BH-1 PROJECT  Susitna Hydroelectric Project HOLE No  BH-1
N
' SITE: Watana (North Bank) SHEET NO. | oF 10 SITE watana (North Bank) SHEET M0 ¢ ofF |0
CONTRACTOR: Interstate Exploration Inc. pRILLING DATES: August 10 vo August 14, 1981
LOGGED 8Y R.P. Henschel DATE: September 1981 e i DESCRIFTION LOLOR, TECTURE, FOLIATION  JOINTING, FRACTURING, FAULTING LENGTH ™
) FT L ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , E£TC R “ii
DRILLING SOIL Casing Advancer CASING DIAMETER NW (3.0") 1.D. : - . .
METHOD . ROCK Diamond Core - Triple Tube  CORE DIAMETER  NO (1.75") 0.D. Quartz Diorite [ quartz. Fresh to slightly weathered,
generally hard to very hard. Joints very Run 2
LOCATION LATITUDE ~ N3,227.942 ELEVATIONS:  DATUM MsL, A.5.P.C., Zone 4 L!?;E-m w“k-'r'j .f'“h 4 ‘“Im"“.{ Higaeared 21.0 96
DEPARTURE 743,005 GROUND SURFACE 2049.7 w iron oxide staining on surfaces. to (54)
aziauTH. 020° DRl BOREARE 20321 fl,gn_-bmunt_n and sulphides common as coatina on 26.0
oIp = S TTOM: OF HOLE ";,619 joints and fractures. :
WATER TABLE 18.7-41.1 - Slightly westhered with iron oxide
NOoTES 1) Dejths measured along hole. True depths in ( ). staining along joint surfaces. No penetrative
2) A1l angles measured to the core axis. weathering. Joints ¢losely spaced Run 3
721.2-22.8 - Fracture zones, very close spaced 26.( 92
i D P e — fractures and joints healed with carbonate ‘L( 9 ,;4‘
o HOCK TYPE “ALTEWATION, WATER LOSS ON GAIN, CAVING, LOSY CORE , CEMENTING, ETC | LENGTH l::g’ and iron oxide. Some open tractures very 31.0
30) close to close spaced at 0-10°, 20°, and 70" . g
0 (verburden eBagy 21.5-21.9 - Core broken by drilling,
slickensides on some fragments.
i 1 Run 4
31.0 94
I to (88)
36.0
36.9%-40.0 Shear/fracture zone, jeints and
1 fractures very close to closely spaced.
nuiierous healed fractures throughout. Glin 6
| 1 37.1 - Possible shear, with 0.2% inch ; a9
layer of clav and rock fragments at 40, :f‘ o f;é)
10 40 37.4-38.3 - Core broken by drilling, 41.0
[(a 4) (37.6) fragnents 0.25 to 1.0 inch, average less
= e than 0.50 inch. Cfore loss of 0.6 feet
between 37.4 and 40.6.
[ ] 38.8-39.4 - Shear. 10°, rough, plane Run &
with slickensides, chlorite coated. tiaht 41.0 { 100
i ) Sulphide mineralization in surrounding “' (90)
rock. 46.0
39.5-39.6 - Shear, 407, very tiuht,healed.
39.4-40.0 - Some minor hydrothermal Run 7
-ation with feldspars altering t la *
8.7 ] 0P OF ROCK alteration with Eeldspars alber : ks ]' 46.0 | 100
(17.6) | puartz Diorite |Medium gray to medium green-gray, mediun Run 1 41. !’136-‘3 Joints close to moderately closely :(I) (86)
| 20 ] grained crystalline rock, non-foliated with 18.7- 100 50 spaced. 51.0
(18.8) m-I‘:/ mafics (biotite/hornblende), 10-15 21.0 (87) (47.0) 49.4-63.9 - Joints closely spaced.
APPROVED / é' //{! // DATE: February 1, 1982
ol bofon .
4



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCOR‘'ORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK BUFFALD , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA PDWER AUTHORITY JOB NO. PS700.05 CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. . BH-1 PROJECT Susitna Hydroelectric Froject HOLE MO  BH-1
SITE Watana (North Bank) SHEET NO. 1 OF 10 SITE Watana (North Bank) SHEET MO ¢ oF |0
CONTRACTOR: Interstate Exploration Inc. DRILLING DATES. August 10 to August 14, 1981
LOGGED BY R.B. Henschel DATE  September 1981 cERTH o QASCAIPTIQN COLOR. TEXTURE. FOLIATION, JOINTING, FRACTURING, FAULTING 56 un i
{ a1 ALTENATION, WATER LOSS O GAIN, CAY NG, LOST CORE, CEMENT NG, £7C Ty a0y
DRILLING soiL Casing Advancer CASING DIAMETER Na (3.07) 1.0. [} Diors Fresh Tightl h
METHOD ROCK jamond Core - Triple Tube CORE DIAMETER  NQ (1.75") 0.D uartz Diorite| quartz. Fresh to slightly weathered,
D Core - Triple Tube a0 { - ; generally hard to very hard. Joints very Run 2
earion. crmmee Cuewnows oat  MSL, A.59C.. Zone S oy rumampones  |ag] x
zf:n‘i‘;:nc l‘tmo-.am:mun sua:u:t 4 Carbonate énd sulphides common as coating on Eg = (54)
= s s“::‘ugg joints ana fractures. o
WATER TABLE | 18.7-41.1 - Slightly weathered with iron cxide
NoTES 1) Depths measured along hole. True depths in [ ). staining along joint surfaces. No penetrative
2} A1 angles measured to the core axis. weathering. Joints closely spaced Run 3
3 4 21.2-22.8 - Fracture zones. very close spaced 26.0 92
i~ S ———" e i i fractures and joints healed with carbonate ‘to' o
o wocs THee B ERaTon  wATER LOSS o8 GAW, Chwiig., LOST cone. comenTne, TE | cenatn ot and iron oxide. Some open fractures very 31.0
’- 3 close to close spaced at 0-10°, 20, and 70 2
23.2
0 Overburden REDES 21.5-21.% - Core broken by drilling,
! ] slickensides on som 2 fragments.
L 4 Run 4
| | 3.0 94
- 1 to (88)
36.0
| | 36.95-40.0 - Shear/fracture zone, joints and
i 0 fractures very close to closely spaced.
numerous healed fractures throuchout. Pun &
s 4 4 1 37.1 - Possible shear, with 0.25 inch 36.0 92
layer of clav and rock fragments at 40 . m' (56)
10 L ig 37.4-38.3 - Core broken by drilling, 41.0
(a.4) 1 (37.6) fragments 0.25 to 1.0 inch, average less
=L ! than 0.50 inch. Core loss of 0.6 feet
between 37.4 and 40.6.
| 1 38.8-35.4 - Shear, 10°. rough, plane Run &
with slickensides, chlorite coated. tight.}| .y 4 10
E | 3 Su.hide mineralization in surrounding £o .'-in,
rock. 46. all =
39.5-39.6 - Shear, 40°. very ticht healed
39.4-40.0 - Some minor hydrothermal Run 7
- 1 1teration with feldspars altering to clay :
(p— T0P OF ROCH alteration wit r < 5 26.0 100
i -4€ - Joi clc J 1 g
(17.86) Ouartz Diorite |Medium gray to medium green-gray, medium ~ “‘:‘]. it“b ] R A e e e ;l; ) (86)
| 2C J jrained crystalline rock, fibn-foliated with 100 L 50 spaced. .0
(18.8) 10-15 mafics (biotite/hornblende), 10-15 (87) (47.0) 49.4-63.9 - Joints closely spaced.
'7 L f
APPROVED I Y (S / DATE: February 1, 1982 H
’ / L




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

SUFFALO , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS
BUFFALO , NEW YORX

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY Jos wO P5700.05
PROJECT Susitna Hydroelectric Project HOLE w0 BH-1
SITE Watana (North Bank) sueeT o 3 of 10
Ladl LENGT »
ool I L I B bl [R5
i | Quartz Diorite Run 8
51.0 | 100
to (76)
f ] £ 10 1N .
57.9-59.5 - Felsic dike. light gray, no mafics ]
very hard. Run 9
I 1 £5.1 | 100
to (92)
58 A 61.0
(56.4)
L . 62.2-63.8 - Alteration zone, slightly to Run 10
moderately hydrothermally altered, core u
slightly pitted, several healed fractures. 61.0 100
L 4 Sulphide mineralization on fracture surfaces. '_é (80)
62.45 - Fracture, 70°-90°, friable on 66.0
| ] surfaces, clayey. B
62.75 - Possible shear, 40°-50°, less
than 0.12 inches wide, clay filling. leun 11
g:;?:;:?.? - Joints close to moderately closely 66.0 100
5 to (90)
- 70 68.9-87.9 - Joints close to moderately closely | 71.2
(65.8) spaced.
L ] 68.0-70.0 - Sulphides along most joints. . o
Run 12
“ ,. o 71.2 100
75.9-76.1 - Joints at 50° and 15, respectively] to (94)
with clay coating, sulphide mineralization. 76.2 .
i 63.2-77.4 - Core is more highly broken s
mostly by drilling, very close to closely
| | spaced throughout. Run 13
76.2 100
to (88)
L - 81.1
(75.2)
i 1 Run 14
81.1 100
L . to (94)
86.2

CLIENT ALASKA POWER AUTHORITY Joe wO P5700.05
PROJECT Susitna Hydroelectric Project HOLE w0  EH-1
SITE Watana (North Bank) sueeT o 4 oF 10
S S Sp ne, | sowrs |
o 1o o ey ool A
Quartz Diorite | 86.3-96.5 - Healed breccia, quartz diorite bun 14
: fragments in a fine grained quartz diorite
matrix with some minor hydrothermal alteration
along joints. bun 15
r 86.3-86.9 - Mineralized vein, less than 86.2 100
0.25 inch at £6.65, possible shear. in (88)
‘(32 6] 89.1-93.1 - Joints very close to close 91.2
2 spaced.
93.1-96.5 - Fracture/alteration zone, light Pun 16
L gray, moderately hydrothermal altered, joints 8.2 a0
1 very ciose to close spaced, moderately hard to' Jéz)
to hard, friable locally. 96.2 !
3 91.2-181.0 - Dril’ing water return cenerally
less than 50°.
94.2-96.2 - Core loss 1.2 feet. Pun 17
86.5-99.4 - QOccasional healed fractures, 96.2 76
100 99.4-101.7 - Healed breccia, hard. to (€8)
L 100 101.2
(94.0) 100.15-101.2 - Core loss 1.05 feet. Some
clay at 100.15. :
s . Run 18
101.2-117.2 - Healed breccia. irregular 101.2 100
fragments of quartz diorite in a medium = (44)
green-gray. very fine grained quartz diorite |57 g ]
> 1 matrix, hard to very hard. Some quartz Bun. 19
healed fractures. Minor hydrothemmal h03.9 | 100
alteration locally, numerous quartz stringers :D' (97)
B 1 ana pods. 107.0
[ 2un 20
110 107.0 9%
L to (86)
(103.4) 1m.z2
Run 21
m.z 100
- to (100)
115.0-125.0 - Core medium to dark aray, 116.3
gray-green and light gray due tovariation in
mafic minerals. S il s




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORN BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT  ALASKA POWER AUTHORITY JOB NO P&700.08
PROJECT Sucitna Hydroelectric Project HMOLE No  Bii-1 PROJECT Susitna Hydroelectric Project HOLE NO BH-1
SITE Watana (North Bank) SHEET W0 5 ofF 10 SITE watana (North Bank) SHEET MO £ OF |0
T ez =
T OESCRIFT) COLOR, TENTURE, FOLIATION, JOINTING, F NG, FAULYING, LENGTH BEL &8 { DESCAIPTION COLOR TERTURE, FCLIATON, JOINTING FRACTURING, AULTING LENGT R -
- wacK TIPE 'Lii:;:'-ng:';u.il‘ur:-';un;:u.u.l:‘::.n:.ta:::o:‘éwcu:u:n.--:‘.. fo e | im0 & i S LTERAT O, WATER S5 OB GAIN, CAVING, LOBY COME, CEMENTING. ETC gram «
Ouartz Diorite 2 Quartz Diorite | 150.7-158.4 - Numerous fractures, joints
- i Run 22 150 4 closely spaced at 10°-20° to core axis, some
116.3 100 (1-1.0 broken by drilling, planar. Healed with B e
) to (100) carbenate and chlorite. Core loss 1.2 feet. [0 €2
L 120 ] 120.4-135.0 - Joints close to moderately close.jz).2 - 14.7 81
(112.8) to (53)
155.9
123.5-123.75 - Alteration zone, sligntly Run 23
bleached, slightly hydrothermally altered. 121.2 100
L Two joints at 30° and 50° with some clay/ to (96)
carbonate coating, slightly friable. 126.1
125.0-125.8 - Healed breccia. quartz diorite
i fragments in fine grained quartz diorite == i . . ) ' 76
matrix. 159.7-174.2 - Shear/alteration zone, moderately (55
X i Run 24 = to completely hydrothermally altered with 32k
i ] 126.1-127.3 - Alteration zone, slightly un 160 | localized shearing.
bleachzd, hydrothermally altered and 126.1 100 (150.4) R P - ey, : ]
mineralized band, silphide healed fractures, to 1100) 156.7-165.4 - Alteration zone, severely
| 130 tight, hard. 131.0 g 3 ] to completely altered, care friable,
(122.2) i pitted, feldspars altered to clay. Very |Run 3}
= soft and plastic in upper 2.0 feet. 161.0 cq
| Slickens des observed on soft clay cecated 6 > Jﬂ
Run 25 remnant joint, Core Toss 3.3 feet. '62 o v
131.0 48 165.4-171.0 - Moderately hard to hard,
) to (98) bleached white, slightly friable along
135.8-174.2 - Core becoming more fractured. 136.0 fractures and joints.
Joints generally very close to close spaced, Z - Ry
some drilling induced. Contains a few 171.0-174.2 - Completely hydrothermally ) )
healed fractures. altered as above, friable, soft and 166.0 100
Run 26 clayev, plastic. to (66)
136.0 | 100 =1 173.6-178.2 - Quartz vein. el
3 )
12? 0 (80) iy o 174.0 - Partially healed shear or breccia
140 ) I ] zone, 20° to core axis, 0.5 inch wide. pun 33
(131.8) ?
] 1 171.0 76
3 1 Run 27 - 1 174.2-222.0 - Fresh and hard, joints very ];g 0 (30)
close to moderately close spaced. E
141.0 100
3 1 to (100} 1
145.5-146.45 - Felsic dike, light gray, fine [145-5 Run 34
| grained, less than 5: mefic minerals, hard. (s ] 176.0 100
148,7-148.9 - Joints at 20° and 307, Run 28 to (96)
respectively, clayey material containing some [145.5 100 181.0
rock fragments. Probably shear plane, no to (76) L 180 ]
slickensides. 149.7 (159.1)




ACRES AMERICAN INCORPORATED - CONSULTING ENG'NEERS

BUFFALD , NEW YORK
DRILLING REPORT

CLIENT  ALASKA POWER AUTHORITY JOB WO P5700.05
PROJECT Susitna Hydroelectric Project MOLE M0 BH-1
SITE Watana (North Bank) sHEET W0 7 oF 10
-~ e ot e TERiToe. wiTeh Low o8 LAsh. caurie, (o0 Cont comtars e | A | I
Quartz Diorite
L 4 Run 35
181.0 100
L 1 to (100)
186.0
- -
Run 36
i T 186.0 | 100
to (100)
| 190 191.0
178.5)]
1 1 Run 37
191.0 100
8 ) to (92)
195.6-196.6 - Joint at 0°-10°, partially open |196.0
with thin coating of carbonate and chlorite,
- 1 and sand size rock fragments. - —e ———
195.0-205.6 - Several closely spaced low ?;2 gs 93
L 4 angle joints 0°-15°. Most are tight with oy (73)
irregular surfaces, partially to completely 195.0
coated with chlorite and carbonate. Q'uﬁ.ﬁ e
. 200 199.0- | 100
(187.9) 201.0 | (70)
L. J Run 40
201.0 100
to (93)
i ] h03dr Iggi'
m— 1
Run 42
L 4 204.8 100
207.1-207.3 - Shear, 30°, contains 0.13 inch to (64)
wide brownish green calcareous clay with 208.4
i 1 some small rock fragments, surrounding
core hard. RPun 33T
L 210 207.6-208.3 - Shear, 10°, 0.06 inch wide, 2?2'4 (Eg,
(197.3) yellow-brown carbonate filling with small 211.0 =
rock fragments. Surrounding core is hard. Run 881
L 4 211.0-| 100
,216.1 (76)

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT  ALASKA POWER AUTHORITY J08 MO P5700.05
enogEcT Susitna Hydroelectric Profect woLE wo  BH-1
SITE Watana (North Bank) SHEET M0 “ oF 10
I [
. WPTIQN COLOR, TEr . LIAT wr TuRiNG, FAULTI LENGT™ -
. e Trry B enit b, maTES (085 o8 BAum. chvine, 08T comt, cruenree. ere. | O%m™ | oz
Quartz Diorite | 211.0-270.2 - [rilling weter return less than [Run 44
i 1 50° . 211.0 | 100
to [76)
216.1
]
Pun 45
i T 216.1 | 100
to (82)
221.0
L. 220 4
(206.7)
L 222.0-224.8 - Rlteration zone, moderately to Bun 16
severely hydrothermally altered, feldspars ’
altered to clay. Texture intact. Very 221.0 100
) friable. to {s1)
226.0
i ] 223.5-224.3 - Alteration zone, moderately
hydrothermally altered, cut throughout by fun 47
L 4 irregular fractures and joints, primarily at b
0°-10° and 40°. Carbonate healed but altered [226.0 100
by hydrothermal solution. Penetrative up to to (78)
- 230 0.06 inches around fractures. Weakened but 231.0
(216.1) moderately hard.
224.8-243.0 - Joints clos2 to moderatelyv close
1 spaced. Pun 48
226.0-226.5 - Quartz vein, 0.12 inches wide 231.0 190
i 4 at 20" to core axis. 0.75 inches wide m' (100)
alteration zone above it, moderately hydro- 236.0
thermally altered. Maderately hard. oL
1 226.3-227.3 - Quartz stringer, 0°-107, 0.12
inches to 0.25 inches wide.
&9
I 227.7-228.2 - ¥afic dike, aphanitic, 207, -
0.5 inches wide, hard. Probably andesite. 236.0 }2?
232.8 - Shear, 257, less than 0.06 inch wide, [, o |
H 240 A hard, tight. Healed with carbonate. s
(225.5)
3 4 Pun 50
240.9 100
to (90)
4 246.0




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT ORILLING REPORT
CLIENT ALASKA POWER AUTHORITY J08 WO P5700.05 CLIENT  ALASKA POWER AUTHORITY JO8 WO P5'00.05
PROJECT  Susitna Hydroelectric Project MOLE Wm0 BH-] PROJECT Susitna Hydroelectric Project HOLE w0  BH-1
SITE Vatana (North Bank) SHEET MO G OF |0 SITE Watana (North Bank) SHEET w0 1C oF i0
B e et e~V e [ S e cowate | e
- Soce vl 12%;]}?0-::!:1!?15: I:lit‘cf:-;::ﬂ:::o:‘_.‘:l‘:ﬂ’::. (:: | - aza " bt | ‘:‘&“."‘,Ei._“i:,&,‘:hﬁ.":::“_:;;;:'ﬁ;':f‘(’?' E Q:;?' :Iem
I |ouartz Diorite | 282.5 - Shear, 307, less than 0.06 inch wide, | Run 50| JQuartz Riorite Jpun 57
possibly broken by drilling. Contains thin 5754 100
coating of calcarecus clay material. Run 51 P
=3 : un ‘ to (100)
3 - 244.5-285.4 - Felsic dike, quartz rich, less [, o | 00 - 280 280.4
than 2° mafics, very hard. Upper and lower ‘;5‘ 1120) (263.1) =
contacts at 40°. 2 .
| 250 251.0 | 282.5-284.7 - Alteration zone, severely hydro- [Run 58
(234.9) 243.0-256.0 - Core is generally very hard. thermally altered, very soft and friable, all |hgq 4 100
Cut by numerous fractures at 5°-20", most are feldspars altered to clay, texture partially to' (25)
| ] healed and tight, some broken by drilling. | preserved. 285 .6
Contains thin coating of carborate and Run 52 " v ) 285 .
chlorite. Fracture spacing close to ol 10 282.5-283.4 - Contains a thin aphanitic
moderately close spaced. 2s1. 0 dike, 0.38 inches wide, 20°, sheared and L
L 2;2 ; (96) i brecciated but intact. a
7 R 9
284.8-287.2 - Aphanitic dike, quartz rich,  |oae.o 100
- 256.0-299.9 - Core 1s very hard with close to e ] S (Ehen S RSTIEN, Nty B JOie CL0% Ve, (82)
moderately close spaced joints. at 10” and 45°, most have carbonate coating. |sgq g
Fun 53 Numerous healed. irreqular fractures through- ==
-] 256.0 | 100 ot o
to | (94) NeE2.B) 290.2-292.0 - Fracture, 0°-5°, healed with  [Run 60
| 260 260.9 | quartz, very tight, hard. 289.0 83
(244.3) —— to (58)
295.0
i Run 54 I
260.9 | 100 .
1 to (100) Run 61
267.4-269.2 - Joint, 5°, healed vith 265.6 295.0 100
carbonate. to (82)
R 298.8
299.9 100 ]
| | Run ?5 -(7251'3)4 Run 62 (.{%)
265.6 | 100 300 END OF BORING
Jto | (80) (281.9)
L 270 270.2 !
(253.7)
! Run 56
270.2 96
to (96)
L 275.4 -
I un 51 I




Acres American Incorporated - Consulting Engineers
Buffalo, New York
SUMMARY LOG
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Project Hole No. FH-I
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS : ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD, NEW YORK BUFFALO , MEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT: ALASKA POWER AUTHORITY JOB NO.:  P5700.05 CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05
PROJECT Susitna Hydroelectric Project WOLE NO.. BH-2 PHLLLIY  Susitna Hydroelectric Project HOLE MO Bh-7
SITE Watana (North Bank) SHEET NO. ] OF 13 SITE Watana (North Bank) SHEET W0 7 0OF 13
CONTRACTOR:  The Drilling Company DRILLING DATES: July 14 To July 27, 1380 T
LOGGED BY K.J. White, M.”. Bruen DATE: Jyly 1981 sn P QESCAIETION COLO. TE*TURE, FOLIATION, JOINTING, FRACTURING, FAULTING, | SEWGTR ] -
- (R T ALTERATION, WATER LOSS OR GAIN, CavING, LOST CORE, CEWENTING, ETC | O pe™ [ =
DRILLING SoIL Casina Advancer CASING DIAMETER NW (3.0") 1.D. - T
METHOD - ROCK Diamond Core - Triple Tube CORE DIAMETER O (1.75°) 0.D. Andesite 15.8-16.9 - Core badly broken by drilliny, Run 3
1l 1 Porphyry angular fragments 0.5 to 1.0 inches, carbonate 15.8 .
A i : 2 = )
AT TR LGS, DATOR MSL. A.S.0.C.. Zone 4 filling and iron oxide staining. Eub ,“5,[:\
{=}
DEPARTURE GROUND SURFACE '83f.0 | 23.4-26.1 - Joints very close to closely 250
AZIMUTH ROCK SURFACE 1830.6 spaced. )
oiP BOTTOM OF WOLE  1510.3 - "
WATER TABLE 1768.8 (7-28-80) 25.7 - Joint, 307, trace of clay. Pun & J100°{0)
NOTES l) Depths measured along hole. True depths in ( ). I 26.1-30.9 - Joints ciosely spaced. Bun §
2) A1l angles measured to the core axis.
£25.5 100
i = s % tl) ‘:E‘i
bchic ROCK T DESCH PTION COLON,TENTUNE. FOLIATION, JOINTING, PRACTURWNG, FAULTING, nun % 29.4 - Fracture, 50", clay coating. 30.5
T Rk TR ALTERATION , WATER LOSS OR GAIN, CAVING, LOST CORE, CHMENTING, ETC LENGTH ‘.':g, 30 R Ga o s 3
'(4( 30.9-48.25 - Joints very close to closely
0 Overburden T PR
Run 6
S g [ T o
30.5 98
to (24)
L i - 33.9
i i Run 7
35.5 100
L 4 to (92)
40.5
l 10 | ) . _TOP OF ROCK .-
(8.2) Andesite Greenish aray to medium gray, Tine arained | | WD
Porphyry qgroundmass with fine to medium grained white Bon
| ] plagioclase phenccrysts. Flow structures. I
Contains inclusions of a gray-white, medium 10.0 100 90
qrained diorite, a areen. very fine grained to (46) 53)
! | andesite, and possibly sor argillite. 15.0 L
Inclusions are generally less than 0.75 inches
in diameter. Generzlly hard, fresh to slightly
| | weathered. Joints are iron stained, some Run 2 L
carbonate filling. Disseminated sulphides N a
L throughcut. 15.0 100 )
{ T T -
4 10.0-23.4 - Joints closely spaced. 1;‘); i i "t' IE,
. U
15.8-16.9 - Core badly broken by drilling. - 5 2 50.5
| 20 angular fragments 0.5 to 1.0 inches, carbonate |Run 2A 82 (4%) L5500 51.0 - Flow structure. 5i
(16.4) filling and iron oxide staining. i (41.0 51.65-55.9 - Joints very close to moderately [pun 1
T e > close spaced. 50.5- 100
AFPPROVED 7 S DATE: February 1, 1982 I 5.7 21)
JACHL S 2 i e



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JoB w0 P5700.05 CLIENT 2 ASKA POWER AUTHORITY Jom o P5T00.0%
PROJECT Susitna Hydroelectric Project WOLE w0 EH-7 PROJECT Syusitna Hydroelectric Project MOLE w0 BH-2
SITE Watana (North Bank) SHEET MO 3 OF 13 SITE wWatana (North Eank) SHEET MO 1 OF |3
£ - = = e B > R
| e | R e e . | € | = e | e | O cna s e e e | SRR |
Andesite £3.05 - Joint, 307, less than 0.1 inch wide, Run 10 Andesite 81.9-82.3 Rubble
4 Porphyry rough, irregular, clay coating. 50.5 100) - 1 Porphyry 83.1-85.0 Fracture zone, joints very closeiy |Run 22
to (81 spaced at 30" to 607, some are healed. Some 85.0 77
55.7-60.8 - Core loss 0.7 feet. 55.7 iron oxide staining and carbonate filling. to
| : s J 90.2 | (51)
& 1 =t
3;;23;70‘45 ORETEs- iy SR Tor clanaly sl 88.0-109.6 Shear/fracture zone, joints close
] g 55.7 | 100 | ap to very close spaced at 20° to 80°. with iron
u.: (55) (73.7) 1 oxide staining, carbonate coating and clay tun 231 &7
0.8 gouge, slickensides. Core badly broken. Core ;0 2| ()
60 3 | | loss 11.8 feet. 9.0 e
49.1) Bun 248
32 0 7
Bun 12 i "
i 60.8-| 76 i to | (0)
63.7 (38) 795.0 -
y Bun 25| 100
o 64.3 - Joint, 30°, irregular, smooth, Run 13 - J (gg
slickensides. e 1 A
63.7 | s8 =L
to (28) (0)
6.9 1 qun 27 .
< < a7 8 18
Run 14 'ié" (0)
E 66.9-1 95 100 4 100.1
69.7-70.5 - Fracture zone, joints very closely | 68.9 | (0) {31.9) R st 28
spaced, 30° and 60° orientation. Some Run 15 y ‘]33 -1
70 4 fractures healed, carbonate fillinc, some iron | 68.9- | 100 L : b
(57.3) staining. 7.2 | (65) L1 N
71.2-177.1 - Shear/fracture zone, joints very |Run 16100 (0) | ] Run 29 3
T closely spaced, fracture zones of gouge and 101.8 0)
breccia. Hole caving, core badly aground in Run 17 to (0}
1y places, grouted. Core loss greater than 20.6 72.0 20 | | 108.0
feet. to (0)
71.2-79.6 - Fracture zone, joints very closely | 5.5 =
1 spaced at 20° to 60°. fresh to slightly Run 18 S 1 TR W
weathered. Clay and carbonate filling, ﬁg— fﬁ 109.6-118.2 Shear/alteration zone, bleached f;'j o-1 (o)
rounded to subangular pieces less than 0.2 | 77,2 L (0] chalky white breccia and gouge, slightly to | o0-c”| ©
E feet. Core loss 5.9 feet. Rur 19 - 110 4 severely altered hydrothermally throughout,
77.6 | s7 (90.1) soft, friable, slickensides. Thin gray clay | = ol 5
to | (11) layer at 20° to 50°. 132 | @
- E 80.8-81.1 - Fracture zcne, joints very closely | gy o 3 g Core Toss Z.2 feet e
(€5.5) spaced at 40° to 70°, iron oxide staining. i | 1 to
i Run 20 | 114.8-118.2 Slightly to moderately altered 115.2
81.0 a7 hydrothermally, bleached. Joints at 20° to
“', (38) 40°, healed fractures and joints throughout. o 2l 73
1 B f .
] 84.5 ! Core loss 0.8 feet 52| (@)
n 21100 70} 118.2
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CLIENT  ALASKA POWER AUTHORITY JO8 NO P5700.05 CLIENT  ALASKA POWER AUTHORITY JOB NO P5700.05
PROJECT Susitna Hydroelectric Project WOLE W0 BH-2 PROJECT Susitna hydroelectric Project NOLE MO BH-2
SITE Watana (North Bank) SHEET MO 5 OF |3 SITE watana (North B8ank) SHEET N0 © oF |9
T DESCRIPTION COLOR, TEW PG OINTING, G, FAULTING, LENGTH - 5 CMPTION - COLON, TEXSURE. FOLIATION, JOINTING — g b w-T -
. - | T ALTERAT 0N, ATER LOSS OB G, ChviiG, Lot Cont, cruwtNTwG. £1¢ | ey | - mce Tvee | wel | (=
T1E.Z | Andesite T3 o a7
liag.p) § Porphyry Run 32 (0) 150 Piorite ;_[‘ Ae 22
"~ [A&ndesite  |[Very thin to thin layers of green, medium  |[Run 33 T (122.9) #6.0-1 (0)
and grained crystalline rock and greenish gray, N8.2 7 151.0 )
- 120 4 Diorite aphanitic igneous rock. Slightly altered to (29) b 1 Run 43| 48
(98.3)| (Transitional |hydrothermally, joints very close to closely 121.0 151.0 ia
Zone) spaced, iron oxide stained, penetrative to R to (0)
+ g 0.5 inch,carbonate coated, hard. - : 153.7
122.5-123.7 Fracture zone, broken by drilling. !I‘“’]‘ 34 87 Run 44| gp
Core Tloss 0.7 feet. 21.0 1 153.7-1 (0)
: to | (51) ! ] 155.7
125.7 125.7 Run 45[ g0
L | S S U 155.7-1 (0)
[ 158 .2
Diorite Green, medium grained, 20-30° mafics (biotite [Run 35 78 I ngﬁs -
and hornb|ende?. Generally moderately hard, [125.7 | (7g) ]zg 5
fresh to slightly altered hydrothermally. to 160 o 36
Joints very close to closely spaced, iron 28.4 [131.1) h60.3 (18)
stained, s carbonate coatin d sulfide Run 36 3| Coiz . ; 5
% mineralizamn. = PR S Eg'na% 92 63.5-170.5 Joints closely spaced, iron oxide |Run 477
e 30 125.7-128.4 Core loss 0.6 feet. to (46) i 1 Ftained, carbonate filling. 160.8- (0
(10€.5) > 162.8 |\
i i 134.2-135.3 Fracture zonr joints very 'hl,';,"‘“‘"‘ -
closely spaced at 20° ane 60°. 131.0 89 i Run 48| gp
134.9-137.7 Healed breccia, 70. diorite to (0) 162.8
fragments up to 2 inches in diameter in a 4.8 | ] to (43)
matrix of dark green fine grained diorite. 167.9
Hard, sharp contacts.
| ] Run 38 1 Run 48|
134.8 (?3) 167.9-| 100
o 170 ; : 170.5 |(88)
1 139.8 1139, 3)7] 170.5-172.3 Fracture/alteration zone, slightly
139.6-141.8 Fracture zonz, joints very close = to moderately altered hy@roti:.ennall‘y, joints
to closely spaced at 20° to 30°. B (S—— very closely spaced at 0°-10°, friable, core
+ 140 Core 685 0.7 08, Run 39 1 ) 1 badly broken. Feldspars altering to clay. Run 50
(114.7) 139.8 | 81 Core loss 0.8 ft. 170.5 | %
| 143.1-163.5 Shear/fracture zone, joints very to (o) to .
closely spaced at 0° to 60°, some slickensides..“”'gu. 158 [ | 175.8 | (42)
Breccia and clay gouge, some carbonate, friable Rx',l‘ 0 (52)
i locally, pieces less than 0.1 feet. Core 141.9 B
1 badly brokan, core loss 10.3 feet. :3 r ] e 51| 67
144.3-148.0 Triconed, no core recovered. plas.a ]l "0
S} Friconed 1770 JA7
1 ] 144.4 + : Run 52
to 177.0 90
148.0 180 to (73)
b 1 Run 82 | 1147.4)1 181.0
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CLIENT ALASKA POWER AUTHORITY JoB N0 P5700.05

PROJECT Susitna Hydroelectric Project HOLE MO fH4-2

SITE Watana (North Bank) suEeT w0 / oF 13
4 e Tres L St oo Lo e e e | e |
Diorite 177.1-197.3 Diorite is generally hard to very |jo7 o3| 100

hara. Joints are moderately close spaced. 182.3 (100)

179.65-179.8 Aplitic dike, gray-white, fine |———dg

grained, less than 10" mafics. wWelded sharp

il contacts, oriented at 40°. Tg; g‘ 100
186.5-187.1, 191.2-191.7 Aplitic dikes, gray- 1;2 7 (100)
T white, fine grained, less than 10% mafics. ’
Unfractured, we'“ed contacts at 30" and 75, ey -5-5{-- --
sharp. Un 331 100
- IBG.J' [im}
189.0 |
Run 56
By 191.0-196.4 Core loss 0.7 ¢ 189.0-| 100
(155.6) .0-196.4 Core loss 0.7 feet. 191.0 | (100}
]
Run 57
191.0 80
4 to (59)

195.2-209.3 Shear/alteration zone, slightly 196.4
altered hydrothermally, gouge material.

4 195.2-197.4 Breccia, white rock, iron oxide
staining, feldspars of diorite borderirg this
zone are altering to clay minerals. Very soft,

- friable. Core loss 0.4 feet. Run 58 g
P | o
78861 e
Run 59| |
A 201.0 | 100

204.6-209.2 Shear zone, joints very closely 203.8 |
spaced, moderately intense iron oxide on 20° r
Jjoints, minor chlorite with clay coating. Core

] badly broken throughout, core loss 0.4 ft. ZDz.B (:9‘3
204.6 Joint at 80°, 0.25 inches wice, gray 2 7"[ .
clay 2071 L .

i 205.3-205.7 Breccia/gouge, core badly broken. |Run 61 91
207.1-207.4 Core broken, clay on joints. 207.1- (0)

208.3-208.5 Irregular, dicontinuous vein of 209.3 |
carbonate with sulfide mineralization.

172.0 Run 62
( ) 209.3 | 10C
to
1 214.4 (49)

SITE watana (North Bank) SHEET MO o OF 13
il DESCRBTION COLOR, TEXTURE, FOLATON, JOINT &G, FRACTURNG, FALLTING 1 LENGT™ [ -
= mocx el ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEWENT NG, ETC | Clprpt | =0

Diorite 208.6-209.2 Core badly broken, fragments Run 6
2 . generally less than 1.0 in., clay on most B
joints, pieces of breccia and gouge.
209.7-237.1 Joints gererally very close to Run 63
+ 1 close spaced, 15° to 80", iron oxide stained, 214.4 100
some carbonate filling. ta 178)
213.8-245.8 Generally hard and fresh. Joints 218.5
- 1 are iron stained, some calcite filling :
214.4-218.5 Core loss 0.3 feet -
Bl
220 - it
A 2 £18.5
(180.2 to 32
223.7 77)
223.2-223.6 Core loss 0.4 feet.
Run 65 :OU
i 1 223.7
to (66)
| 228 7
- 230 ’ Aun 51
(188.2) 228.7 =
) (68
3 l 232.5
+ Run 67
)32.5 | 100
237.1-237.7 fracture/alteration zone, bleached ";“ (85)
I slightly altered hydrothermally, increase in 237 7
sulfides near joints. Joints very close -
spaced at 60°-70°.
Run €
L 240 4 241.3-262.0 Shear/alteration zone, moderately | 237.7 "Ji.
(19€.6) to severely altered nydrothermally, nighly to (57)
fractured. Breccia zone, several zunes of 241.9
| 1 soft, friable rock, clay gouge, polished e
surfaces with faint slickensides. Joints very | Run 69
close to close spaced at 20° and 507, irin 241.9] 87
! | stained, with clay on most joints. Carbonate to (0)
veins and coating. 247.2

-0
.
—e
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CLIENT ALASKA POWER AUTHORITY JO8 WO P5700.05
PROJECT Susitna Hydroelectric Project MOLE M0 BH-Z
SITE Watana (North Bank) SHEET MD g OF 13
| mew | S coLEomImTesrmme | 9RO X
Diorite 247.0-248.6 Brecciated and cTay gouge, Run 69
E ] } __irregular fractures and carbonate filling.
745.8 [ Andesite [7) [Light to medium green aphanitic to fine groun
(201.3) mass, fine and medium grained white phenocrysts} -
3 1 of feldspar, less than 107 mafics, primarily
has a porphyritic texture, Contains inclusions|Run 70 100
of the gray-white .i ~ite and a very fine 47.2 A
- 250 4 grained mafic rock. Possible flow structure. to (
(204.8) Upper contact in brecciated zone assumed to be |252.2
fairly sharp. Joints very close to closely
o 1 spaced, most carbonate coated, some iron oxide | | R
stainirg. [Note: Resembles both andesite and
diorite in places due to variations in grain Run 71
- size.] 100
252.2
to | (49)
| 4 257.4
3 ] Run 72
100
7.4
- 260 25{0 (28)
(213.0) 262.2
fun 73]
262.2 100
- to (41)
1 265.0 |
L § Run 74
265.0 100
to
1 269.0 | (50}
Run 75
L 270 269.0-1 100
(221.2) 2710 | (100)
277.7 Lower contact, oriented at 20°, sharp Run 76 100
contact of andesite and diorite, single joint 271.0
3 1 with thin clay seam. Rock is fresh ard hard to (84)
on both sides. 276.1
i ] Run 71l

CLIENT ALASKA POWER AUTHORITY Joa w0 P5700.05
PROJECT Susitna Hydroelectric Project HOLE w0 BH-Z

UTE Watana (North Bank) SMEET N0 10 OF 13
€8T COLOR, TERTURE, FOL INTING, FRACTURING, FAULTING, LENGTH s
e P A0S ﬂﬁl er:-.iﬂ:-:.:u:::::-f;f:nf.tp:cm'ﬂm*::.,c?? b 30

Fer s ) e S T R S S Run 7

11227.6) Diorite Gray-white to gray-green, medium grained rock, 2:&.1 89
20-30% mafics. Generally very hard and fresh. 280.61 (58)

230 A Joints are closely spaced, some carbonate s
(229.4) filling, iron stained, and/or calcite filled. —
F Run 7§

230.6| 9%
to )

: 1 285.¢ ! (61)
285.8-287.8 Fracture zone, joints very close
to closely spaced, oriented at 20° to 60°, N

3 carbonate present. Hard and fresh. Core loss | Run 79
0.1 ft. 285.34 90

| 287.8| (0)

- 1 288.2-289.3 Healed shear, 15°-30", healed e e

with dark green fine grained diorite. Run 80
287.8 | 100

r 290 '90.7-293.1 Joints very close to closely to (e8)

(237.6) spaced, oriented at 15° to 70°. [Iron staining [ 291.1
and carbonate filling.

I 1 Run 81

291.1 96

L to 4

296.1 (48)
). 4
Run 82
296.1 100
to
301.1 | (80)

- 300 300.9-301.2 Fracture zone, joints very closely

(245.7) spaced, oriented at 40° to 70°. Clay filling o
and chlorite coating.

- 301.1-306.1 Core loss C.4 ft. Rur 83
301.2-328.0 Joints close to moderately close 301.1 | 100
spaced, oriented at 0° to 707 chlorite and to.

e 1 carbonate filling. Hard and fresh. 306.1 | (62)

Run 84| 100
306.1-1 (90
I 310.2 o
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CuEwT  ALASKA POWER AUTHORITY J08 W0 P5700.05
PROJECT Susitna Hydroelectric Project WOLE w0 BH-2
uvE Watana (North Rank) sweer o 1 or 13
DEFTR QESCMIPTION COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, | LEWGTH e
1T — ALTERATION, WATER LOSS OR S4iN, CAVING, LOST COME, CEWENTING , ETC b “30)
- 310 4 Run_84 5
123.9) Diorite t
Run 85
- - 3e.2 | %2
(]
3¥s.a (54)
i i Run B6
315.4
L 4 ti 100
320.4 |(gg)
'(23923 ”7 B21.2-321.4 Shear, breccia and gouge, clay with | 8 =
= pome carbonate filling, iron oxide staining.
L 4 Run 87
320.4 | 100
to
L 4 52
B25.1 Joint, 40°, slickensides. 325.3 | (52)
L # Run 88
325.3-( 100
g 328.0 |(63)
| j 28.0-335.9 Joints,close to very closely space : —
benerally oriented at 30° to 50°, carbonate
Filling. Run 89
L 330 328.0 | %8
(270.3) to
332.4 |(43)
1 1 o)
Run 90
i | B35.9-372.0 Joints close to moderately close 332.4 | 100
Epaced, carbonate and chlorite. to
! | 337.5 |(75)
i Run 91
337.5 97
to 81
- 340 s | Y
(278.5

CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05
PROJECT  Sysitna Hydroelectric Project MOLE N0 BH-?
SITE Watana (North Bank) sweer wo 12 or 12
rERTH N il L TERTURE, LJOINTING, i NG, ENGTR -
- wcr Tyve O matyoa eiveh Loos on sam, Coviue. LooT cone. couewnme. ve. | onmm | 55
i Ppiorite Run 92163
Run 93
341.4 190
345.8-348.5 Alteration zone, sliahtly alterec |7/ - 100)
hydrothermally, joints have a thin clay 346.6
1 coatina/fillina. Several healed fractures, s
moderately hard. -
Run 94
§ ] o
346.€ -
to (77)
350 351.0
(286.7)
Run 9%
( 351.0 | 100
r 4 to (88 )
356.0
= -
J Pun %6
a4
L 35€.0
to (o8
361.0 s
o i 3€1.0-366.0 Core loss 0.8 ft.
2= 362.0 Amount of mafics increase from 20-30
k i to 30-40°.
362.5-363.5 Felsic Dike, light gray, hard, Run 97 5
unfractured, tioht contact, oriented at 107, 361.0 °0
1 0.5 in. wide. & | (s
366.0 ‘
R 0
s - 36€.0 i
to e1)
0.6 |\
370 A 370.3-281.0 Carbonate in joints.
(303.1 fun 991 00
L ] (87)
. —




———

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Sysitna Fydroelectric Project

BUFFALD , NEW YORN
DRILLING REPORTY

P5700.05

MOLE MO EH-2

(328.5

SITE Watana (North Bank) SHEET Wm0 13 oF 13
e metion COL . u L 200 FRACT. | FRULTY LENGTe o
pu mc Tres e e e | S8 | =
Run
Diorite 378.1-375.0 Iron oxide staining. ey b
’, 375.8
Run 10(
- 75.8 | o
3s1.c | (67)
F 380 A
(311.3) 382.0-392.6 Shear/alteration zome, slightly tol
i moderately altered. Joints are very close to
close spaced, filled with carbonate and iron Pun 10
oxide staining, clay gouge, and sulfide 3s1.0| se
] mineralization. el
f' 382.0 Joint, oriented at 70°. 0.1 in. wide 386.2] (51)
black clay layer in a carbonate vein 0.5 in. ’
L 4 wide.
383.5 Shear, oriented at 40°, 0.5 in. wide,
breccia, soft and friable. Carbonate filling
L ) with iron oxide stainina, Run 102
386.2-386.8 Shear zone, chalky white clay 386.2 100
gouge, iron oxide stained breccia. Soft, .D"
L 390 friable. 391.2 | (B7)
(312.5) i
] 392.6-401.0 Joints very close to close spiced,
numerous healed joints throughout, hard. Run 103
361.2 6
to (58)
3%€.3
Run 104 96
F S
al =
[ 400 Run 109 100
(327.7 . = END OF BORING {i60)
401.0




o= = = — -— -— — L= — L] - - L= — L L1
Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers
Buffalo, New York Buffalo, New York
Client ALASKA POWER AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No.
Project jsitna Hydroele roje Hole No. BH-2 Project Susitna Hydroelectric Project Hele No. S
Site Watana (North Bank) SheetNo. | of ° Site watana (North Bank) ShestNo. Z of 2
. PERMEABILTY | CORE RECOVERY agD NUMBER OF = PERMEARLITY | CORT RECOVERY C11 NUMBER OF
ok s ) om /e % % ONTS rER mOCH  TVPE REMARES sl B 1 em /e % i w0Cn  TreE KEMARKS
& i &0 6 & 4 8 20 40 &0 WO 5 !
L il ] T0P OF ROCK 10.0° 160 3| Diorite
= Andesite
4 I~ Porphyry
380 Ne . ;
Fracture/alteration
40
zone.
1798 400 151V s s =
. END OF BORING
60 e T 401.0
== Fracture zone
BO 3
100 h757 L1 | & [ Fr ire zone.
i
¥ ) = | Shear/alteration
120 4 Diorite Zone,
140 s L
1716 :'"B_.-L_rj Shear/fracture zone
160 1
B I ] Fracture/alteration T
180 i zone.
IR e 1 T : Shear.
«UU /2
1 r iShear.
240 [ . Shear, slickensides
1634 Andesite(?) 4
L. Fracture zone.
260 -
26 | Diorite -
3 33 s Fracture zone. T
320 1 )
7 |Shear/alteration A H
S H ] zone
_____ T — =

=




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES ANERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, MEW YORK SUFFALO , NEW YORN
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY 408 NO P5700.05 cuent Alaska Power Authority J08 WO
PROJECT Susitna Hydroeleciric Project HOLE WO EH-3 pROJECT Susitna Hydroelectric Project HOLE MO
SITE watana (North Bani) SHEET NO. ] OF 3] SITE  Aatana (North Bamk SHEET MO
CONTRACTOR: [nierstate Exploration Inc. ODMLLING DATES. August 15 To Septerter 9. 1981 T T
LOGGEL ®¥. § ). White, M.P. Bruen DATE. September 1981 . A Ve I8 TENTURE FT_ATION, OINT NG FRACTUR NG, FhuL ' Ne vt
i | ; TES D55 OF GAN, AV NG, LOST oML CEWENT NG £7 Sy
DRILLING SO Casing Advancer CASING DIAMETER Na |3 ) 1.D
WETHOD ROCK Diamond Core - Triple Tube  CORE DIAMETER ND (1.75 B verburden
LOCATION ELEVATIONS DATUM MSL, A.5.P.C.. Zone 4
3 GROUND SURFACE  2150.7
AZIMUTH 330 ROCK SURFACE 7
oe 55 BOTTOM OF WOLE
WATER TaBLE
woTES. 1) Depths measured along hole. True depths in [ )
2) A angles measured to the core axis.
A ete B T DESCRIPTION COLOM TEXTUNE, FOL ETION, JOWT WG, FRACTURING, FAULTING, - “;
- = ELTERATION  SATER LOSS O GAW, CAVING, LOST CORE, CEMENTING, ETC LENGTH oo
!
0 Overburden No samples taken. 24.6 " e
- e .f‘_ Diorite Medium gray-green, R 30
il Joints ger 3 (43
| spaced, jron ”
2 E joints -
to hard. 36.
Joints ¢
1 ide staining
of carbonate. Bis ]
| dike, light gray, fine t o o
{ grained, § than 5 Je. 40
0.5 in. Tight contacts, t
10 - hara, orientes "
(8.2) 32 |
| aus
41.8-4 brok dri . Pl e
4 ) in. t3 2.0 in., iron oxide stained rock | &
[
| ] re t irilling f i 45
..\' g >
30°. 0.25 inch of —
1 |
|
| R
s 4 | a
| 2 ] 5
(16.4 a1 I
; e - .
APPRCVED /7 SIS 5 DATE: Fabruary 1, 1982 JL
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JOR w0 P5701.05

WOLE w0 BH-3
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cuewt  Alaska Power Authority JOB MO P5701.05

pmoJECT Susitna Hydroelectric Project HOLE W0 BH-3

SITE Watana (North Bank) SHEET MO 3 OF 3! SITE Watana (North Bank) SHEET MO 4 OF 3]
T | mcerm | mene e s v e s, | 22 | o ] e | o s s e e e [ |
e x = = r
| | o 86.0-46.4 Shears, two along joints at 40°, aun 6 | 100 [ | Diorire :?éiiténdus‘m of dark green, fine grained | Run 12]
£ i .
e T L0 et e, 5265 (98) 69.5-72.8 Occasional patches of red stain, | fun 13| 100
. irregular and discontinuous.
: E 46.4-111.2 Joints close to moderately closely f-—=2-5 4 | F 1 79,5?;9_3 Core broken hyu,,r,ni..q' siecas 85.9 | f98)
::ﬁﬁ?ietruce to coating of carbonate and Run 7 | 100 1.0 inch to 2.0 inches. to
- " b 55. 80.8-80.9 Red staining on the core. 9.8
- 1 46.3«-48.1! Joints 20° to 30° closely spaced, 8| (92) F 90 1 81.3-82.3 Joints, 20°-30°, possibly open,
realed with carbonate. . to (73.7) iron oxide sgeining and carbonate coating. — 4+ —
& i?i:-ﬂ).z !ttlnerous 1r=-egu:ar frac:ures healed | ., 81.3-87.0 Diorite breccia, healed, hard. Pun 14{ 100
- carbonate, ve A 3 1 5 i
(49.1) 52.3 Felsic dikes 30°, unfractured, 0.25 O o 75 ke hee, Newted witk ey, | mn] temy
inéh wide, tight . U, LR Run 8 | 100 up to 2.0 inches wide. healed with cartonate. i
. 2 g 0 5
i 1 57.4-53.1 fracture zone, irregular, discon- 60.7 | (98) - 1 &
tinuous, healed with carbonate, very closely ) Gl .8
spaced joints. to IS (S
- 1 53.3-58.0 Healed diorite breccia, subrounded | 65.7 I 1 Run 15| 100
f n f diori inch, h ith . ;
d::?;r::nodig;g::e $ 4 e ey 94.1-95.1 Pods of felsic rock, light gray, 95.8 100)
- 1 57.5-57.9 Fracture zone, fractures less than | | - - fine to medium grau_ted. SOmS NAVe QUBFEZ o
0.1 inch wide, very closely spaced, irregular |Bun & 100 c:nter:, up to 0., inches wide. Less than 5 100
and discontinuous, hezled with carbonate. 65.7 | (80) 35 EOES.S Joi - 1 to closel e
E i 61.2, 64.3 Inclusion of dark green fine il & 100 1 ool el Aol R vt |
grained diorite, 1.0 inch and 2.0 inches to (81.9) e W carvome, -
respectively. 70.7 ? i
- 70 65.9-69.% Fractures, irregular and discon- 0.7 i 1 wn 16| 100
(57.3) tinucus, filled with carbonate, less than P 100.8 | (100)
] I 0.1 inch to 0.25 inch wide, 107 of tock. un | | NBI00.7 d Stain Tn cove. covering to
70.7 (79) 70% of zone. 106.0
i | to L y —l
67.7-75.9 Healed breccia, contains fragments 75.9 aun 17| 100
of diorite in the dark green, fine grained =
E : diorite. Fragments, 70-80 of rock. SESPERE S— L 1 106.0 | (100)
Run 11| 98 111.2-190.7 Joints moderately closely spacea, to
75.3 | (68) with zones of closely, spaced joints. 110.7
L 4 F 110 1
to (90.1) ——1—
80.5 111.6-132.0 Diorite breccia, rounded to sub- | Run 18| 100
- 80 1 - 1 angular rock fragments to 1.0 inch, 60-70 110.7 {(100)
(65.5) ] of rock, in a dark green diorite matrix. Hard, i
i | Run 12| 98 i ] -
80.9 | (84)
to
E 1 85.9 L 1 2
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Diorite 116.7-126.7 Joints. close to moderately Run 19] 100 Diorite Run 25
closely spaced, healed with carbonate up to 115.9 {100 100
0.25 inch wide, irreqular and discontinuous. to 9
120.7 3 i, Yo By 1
120 £E8 53.0, 153. Felsic aikes, jray and Ay
(98.3) light red-gray, 10" and 157, tively, 150.7 |0
Run 201 I« 0.5 inch wide. Secund dike is offset 0.25 o
1 e . inch along a joint at 507, healed with :
12( 10 carbonate, hard
to
125.7 153.9 Felsic dike, light red-gray, fine R
127.0-133.6 Sh Yesratton ione. Slaichsd grained, at 10°. Truncated by shear at 307, o
“”'{1:”“’"5 1EAT. ‘3'. 9“:""',‘ AL S, ekt nealed with dark green ianeous material and 155.7 | (100
- t?_':'_ I?‘t "'e:"' stightly a'tered hydro- o 211 100 - carbonate, with offset greater than 2.0 inchs .
thermalily; -hard. e - 156.0 Carbonate vein, possibly a healed shea L
5 125.7 00) at 25%, 0.25 inch thick. Carbonat s stained | 16
127,7 Shear, 157, slickensides on carbonate, 5. (10 r:u c k arponate 5
aoua 16 £y . 1
};11?‘ ?;'N?ts:“( ._qu.e.w S ) to 1311 157.0 Alteration zone, moderately cltered
4 8.3-135. tracture zone, “.c-s ed with car- \ 130 hydrothermally, v 1. ach wide aun 28] 100
L 130 bonate,closely spaced up to 0.5 inch but 130.7 L at 25
Uflﬁ-‘! generally less than 0.1 inch, = 160.7 | (100
s Run 22] 100 157.3-174.6 Healed breccia, angular fine ¢
130.7 | (10m | grained fragrents to G.25 inch in an ianeous
4 - qroundmass, hard Majority of frugments fir 165
to breccia are dark gray to green subangular, 2
135 7 fine grained, igneous rock.
35 Run 29
135.7-138.3 Shear/alteration zone, sl tly 165.2 Alteration zone, hvdrothemmall 165.7 98
to moderately altered hydrothermally, ented altered, 0.5 inch wide, feldsoars breaking | . LT,
along healed shear to 10°. Feldspars breaking | Run 23| 48 I down to clay. No definitive contacts.
down to clay, approximately 1.0 inch wide. 135.7 50) 170.7
Moderately hard to soft. Core badly broken - 3 17
by drilling. to 139“-' Note: Zones of alteration within the healea
137.9-138.3 Silty-sand coating, possitle 1407 I breccia up to 6.C inch wide, generally less Run 10
L 140 jouge. : than 1.0 foot to feet apart, moderately %
1.7 . hard. Up to 257 of feldspars altering to 170.7 | (94)
A Fi%. Run 28 clay. to
140.2-143.4 Ffracture zone, closely spaced. 140.7 100 )
irregular, and discontinucus joints healed to |(100) 175
with carbonate filling less than 0.1 inch 1453
F wide o s -
’ 177.0, ¥77.2 Shear, 20%, 0.25 inch wide Run 31} 10
) i t r o ~ach s carbonata 35 7
146.0-145.0 Joints healed with carbonate healed with green igneous rock ara carbona l: (38
I B . ) Run 25| 100 | 180.7
149.0-152.0 Alteration zone, slightly .‘:5 ES 100
altered nydrothermally, feldspars altering to to .
clay, hara. 180
y 150.7 147.4) O
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cuewt  Alaska Power Authority JoB w0 P5701.05 cuewr Alaska Power Autnority Jos N0 P5701.05
pROJECT Susitna Hydroeicctric Project MOLE w0 BH-3 pRovecT Susitna Hydroelectric Project MOLE wo DBH-3
SITE watana (North Bank) SHEET WO 7 OF 3] SITE Watana (North Bank) SHEET w0 8 oF 3]
EETR DESCHIPTION COLOR, TEXTURE, FOLIATION, JO/NTING, FRACTURING, FAULTING, LENGTH E#Th 3 TION COLOR, TEXTURE, FOLIATION, JO/NTING, FRACTURING, FAULYING ;5'2"‘ =t
Lad AOCE. T ALTERATION, WATER LOSS OR GAIw, CAVING, LOST CORE, CEWENT NG, £7C “,-7".” 30 Lol Hoca: 1oL ALTERATION, WATER LOSS O% GAIN, CAVING, LOST CONE, CEMENT NG FT0 -...“ 30
Diorite 178.9 Joint, 20°, possible iron oxide stain- | Run 32| 100 Diorite 214.5-215.1 Numerous fractures, irreqular and | Run 38| 100
i ing. Alteration of feldspars on either side 180.7 7 I 1 discontinuous, healed with carbonate up to 210.7 |(100)
to 0.5 inches. 80.7 | (87) 0.25 inches wide. 218
180.7-190.7 Joints closely spaced, approxi- to i ) (.
i 1 mately 507 are carbonate healed. with chlorite I ] 3 r
coating. 185.4 218.3-219.4 Healed breccia, approximately Run 39] 100
T R 50-60% rock fragments to 2 inches in a fine 215.7 [(100)
i 1 184.4-1834.7 Core is badi, broken, pieces less | Run 33| 08 I grained diorite matrix. to
than 0.5 inches. Friable, possible fracture 1854 89 i
zone or shear zone. t (89) 220.7
i 1 184.8 Fracture, 0°, carbonate filled. offset 0 F 220 1
approximately 0.5 inches. 190.7 180.2) e ——
186.3 Joints, two, 40° and 90°, with sandy- Run 40| 100
- 190 silt coating. F 2 o0y
(155.6) 188.0-190.3 Shear/fracture zone along joint —t 220.7 |(100)
at 0° to 10°, joints very closely spaced. Run 34| 100 ) " . to
L E Approximately 0.1 to 0.25 inches of couge, i90.7 | (100 s 225.1&?25.? Fracture zgqe. f:au_;ure:{pmts X
no slickensides. Some are partially healed 80.7 f{100) very closely spaced at 0" to 207 and 507 to 225.8
with carbonate and chlorite. to 207, i Healed: with: carhonate.. tight
i .3-191. i - - .6 i 2 e g 0
MRS Meat w00 sk e | 8 206288 coe srovn vy artiin (), |0 4] 10
hard. & et e angular pieces, 0.25 to 0.5 inches, carbonate | 225.8 (100)
190.7-228.6 Joints moderately close to widely | %" 35| 100 SORET e 5 aad i eiasete g | 1P
spaced, averaging 2-3 feet, most healed with | 195.6 | (94) 228.6-315.7 Joints moderately closely spaced |
| ] carbonate. . | (average 1.0 Fo 2.0 feet). Approximately 230.8
190.7-195.0 Irregular patches of red stain. o 153;9“ 50 healed with carbonate.
200.7 i 230.5 Felsic dike, fractured but tight, at
by ; Run 42| 100
L 200 207, 0.5 inches wide. _—T
I . LT
(163.8) 203.0-203.5 Diorite breccia, healed with [Run 36| 100 233.3 Healed shear, 107, 1.0 inch wide brecciy .
N A carbonate. 200.7 | (100) A zone, fracrents of breccia are predominately ¥
i carbonate, matrix is dark green igneous 235.9
to material. Re-shearing a2long this zone, silt
3 4 | and clay costing. ;
205.7 Run 43| 100
- 206.1-206.2 Healed breccia, 70°, hard. ! ] 236.4 Healed shear, 207, 0.25 inches wide, |235.9 | (%)
Run 37| 100 BArdy e - : , e
239.6 Joint, 207, trace to 0.25 inches wide, |, 4
205.7 |(100) tignt. Nl
i 7 I 240
*© (196.6) 241.3 Shear. 107, 0.5 inches wide, healed =
210.7 s " ' h - el | Run 44 100
- 210 1 L with (arbonate, tight. 2406
172.0 e to
( ) Run 38 (138) 245.9 | (100)
3 E
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cuent Alaska Power Authority Jos w0 P5701.05 cuiENt  Alaska Power Authority JOB NO  PS701.05
PROVECT Susitna Hydroelectric Project WOLE w0  BH-3 PROJECT Susitna Hydroelectric Project HOLE MO  Bi-3
SITE Watana (North Bank) SHEET M0 & OF ) SITE Watana (North Bank) SHEET MO |} OF 1)
] ] QESCHIPTION COLOR TEATURE FOLATON, JONTING, FRACTUBING, FAULTING ‘! LEweT - s i DESCRETION LOLOR, TERTURE  FOLATION, JO/NTING, FRACTURING, FAULTING | LENGTe -
PO | mocK Tree T ALTEWATION, WATER LOSS O GA(N, CA4 NG, LOST CONE, CEWENTING . €75 o A 33 - B, Y ALTEWATION, WATES LOSS OR GAIN, CAVING, LOST COME, CEWENTING, £7C | rgrot *3
Diorite 241.8-242.2 Discoloration of feldspars, Run -'5:;_{ s Diorite Run 51| 100
1 yellow stain. | 275.7 | (94
243.0-243.6 Carbonate vein, 0.3 inches wide, | Run 4% 1y (94)
tight. 245.9 | 100 ] to
1 ' ) 280 280.7
235.4-¢46.4 Numerous fractures. up to 0.25 to [(100) l'."“L"' 280.8-281.2 Inclusion of dark green, fine o
inches, healed with carbonate. Joint, 107, 250.9 G grained diorite. Run 52| 100
b 250 0.5 inches of carbonate Tilling. s R & .
?ﬂe‘-‘R} 247.5-250.4 Joints closely spaced. i ) 280.7 |(100)
i 248.0-248.6 Fracture zone, joints very closely Run 36 to
i f.nar&eai‘nealed with carbonate, some broken g : - ?84.7-302.8 Alternation zone, slightlv 285.7
by drilling. 250.9 )0 i e altaratic i
248 8-248 gl Core broken by drilling., pieces to 1.‘~m altered ".vdr::t'!er*’d”r. .,.1{h|n 1‘:6—: : '-e,.-d . 2
0.5 %o 1.0 inches r * ¥ i zone are healed breccia zones up to 2.0 inche
L 0.5 to 1.0 i yEE j healed with dark qreen igneous roc ' 2
St‘iiﬂ!;r:l‘;;ﬂzz ek e e e e L feldspars stained yellow-green, moderately 285.7 100)
L 4 wilh card ate. n
Run 47| 1o( are. to
255.9 | (10 290.7
i to 290
260.% hesr. 51 Rur 51| 100
[ 260
213.0) 290.7 {1400)
Run 48| 98 to
260 (92) I 295.7
to
265.6 Run 55| 10(
295 7 100)
to
F 300
i 270.7 245.7) ]
Run 56| 100
L 270 - R y
2]7 2) ] 300.7 !(100)
272.1-272.3 MNumecrous fractures filled with Run 50| 100 to
L 4 carbonate, approximately 10-20  of rock is 270.7 (92) L 4 i
carbonate, some 15 stained red. to 305.7
z74.1 hear, 20°, coating of ciay gouge, =
L al:chen21§:s o ¥ 906 2757 306.4-307.0 Healed diorite breccia, hard. 1
275.2 Healed breccia, 307, approximately 1-5 307.0-307.7 Numerous joints, 20°, healed by 0
inches wide, nealed with carbonate. carbonate, very closely spaced, tight. 100}
L Hun 51| 100
(94)




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORN BUFFALO , REW YORN
ODRILLING REPONT DRILLING REPONTY
cuEwy  Alaska Power Authority JOB MO P5701.05 cuewt  Alaska Power Authority JOB WO P5701.05
PROJECT Susitna Hydroelectric Project WOLE W0 BH-3 pRoJr.CY Susitna Hydroelectric Project WOLE W0 BH-3
L L Watana (North Bank) SHEET W0 | OF 3] SITE Watana (North Bank) SHEET WO |, OF 3
: 0 wruee, L NTING, . FAuLTING, ot | sewem ™ TexTunE, L SONTING, \ : wmwers |
o § omews | S . | PR | = | | SR A e e e | S| =
| 319 ] Diorite 310.6-3i1.5 Numerous joints healed with Run 57| 100 L | Diorite 343.2 Carbonate vein, 30°, 0.5 to 1.0 inches | Run 64| 100
carbonate, oriented at 40°, irregular, dis- 100 wide, minor vugs.
pr.9) continuous fractures filled with carbonate, — 1 340.7 1(100)
| J generally less than 0.25 inches. Run 58| 100 | to
310.7 }(100) 345.8
to 346.8-348.2 Joints (3), 107, closely spaced, | |
s 3 s 4 slightly to moderately altered hydrothermally T““" 65| 100 ]
. . 15.7 affecting 20-30 of feldspars. Healed with
31£.7-348.5 Joints moderately close to widely 3 A
| ) spuced. Saay Joints hesled with carbosate. AN (. 1 ﬁ:ﬁmate. rusty-orange stained, moderately 345.8 | (92)
averace width 2 to 3 feet. Run 59| 100 i : to
315.7 | (100) 388.5-392.3 Joints moderately close to close- | 350.7
- 1 to - 350 iy spaced, most healed by carbonate, chlorite
319.9 rHealed shear, oriented at 257, 0.5 320.7 (286.7) coating, average 1 to 2 feet. e
inches wide, hard. °f Run 66| 100
+ 320 L 348.5-356.4 Core broken by drilling, pieces
[262.1)] e —— 1 3 to 6 inches. 0.7 [(von
Run 60| 100 349.4 Joint, 40° silt/clay coating. to
- : 321.7-325.4 ' Healed breccia, 70-B0 diorite 320.7 | (100) L 4 350.1 Joint, 407, trace of silt/clay coating 355.7
329.1-329.7 ° fragments, hard. ” . 353.0 Joint, 30°, slickensides on chlorite, '
to J carbonate with trace of silt and clay. . o
5 ] L Healed but broken by drilling. =
2.7 356.1 Joint, 20°, coated with carbonate and | "u" 87| 100
| sandy-silt. 355.7 |(100)
L 4 L ]
Run 61| 100 356.6-356.7!} Healed breccia_ 70-80° diorite o
| ] 325.7 | (100) | ] :;:gr-rents. in a dark green igneous matrix, 360.7
to eoi 357.4-357.5 Pods of carbonate, up to 0.75  f— ot
130.7 g inches long, approximately 10% of rock. run 62| 100
- 330 A 331.4 Healed shear, 30°, 0.5 inches wide, " - 358.2-363.5 Irregular patches of red staining 360.7 |(100)
(270.3) healed with dark green igneous material, Bt BT in core, 60-70". “’"
carbonate is along contacts. Run 62 100 359.7-360.8 Joint, 107, carbonate healed, 365.7
3 1 336.5-380.7 Joints, 10°, closely spaced, 330.7 [(100) 1 : tight. slighily to moderatlely altered hydro-
1 thermally affecting 10-20" of feldspars within
s'ightly to moderately altered hydrothermally, to 1.0 inch. Carbonate is rusty-orange stained
L 0.5 inches wide. Healed with carbonate, 135, 7 | n&ssibie-cla coating on surface. e
yellow-orange staining (iron oxide?), moder- [ 7" i Y : fun 69| 100
ately hard. Alteration affects 20-30 of 365.7 |(100)
| Il feldspars. Hrun [ I_ | to
' 335.7 [ (100) 370.7
to
i 1 340.7 370 e A
M Run 70| 100
el 370.7 | (72)
L 340 - g to
f278.5) =— 375.7
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e T L o e T e e | e | =,
Diorite 365.8-366.6 Fracture zone, joints and Run 701 100
fractures healed with carbonate very closely 370.7 | (72)
spaced, joints at 20°. Fractures are irregu- 3789,
| ] lar and discontinuous, tight. 2l
366.8-367.1 Healed breccia, 60-70 diorite Run 711 100
:;:gfvents, in a dark green igneous matrix, 375.7 | (80)
il 1 371.2-371.8 Red staining on core. to
372.2 Joint, 107, 0.1 inch coating of 380.7
carbonate, chlorite, clay. *
" 380 1 374.3-388.7 Joints close to moderately _E P
(311.3) closely spaced, averaging 0.5 to 1.5 feet. )
374.6 Joint, 0° to 107, coated with carbonate | Run 72| 100
i chlorite, and silt/clay, approximately 0.1 380.7
inches wide. to (69)
379.4-388.2 Alteration zone, slightly altered
hydrothermally, 30-40° of feldspars show 385.9
staining and beginning to alter to clay.
| Close to very closely spaced joints, tight, - |
1 healed with carbonate, moderately hard. Run 73] 96
379.5 Joint, 60°, filling of silt/clay, 385.9 | (54)
i ] approximately 0,25 inches thick. to
379.9 Joint, 80°, coated with silt/clay. 390.7
L 300 384.5 Joint, 35°, with faint slickensides, .
(319.5) chlorite staining. - |
384.8-385.2 Shear, 70°, predomi antly a run 78] 100
i breccia with layers of gouge to 0.5 inches. 3%0.7 | (58)
Breccia/gouge partially healed with &
carbonate, soft.
] 386.2-386.4 Core broken by drilling, averagd 394.3
1.0 inch, pieces coated with carbonate and | — 1 =
chlorite. Run 75! 100
i | 386.4 Shear, 507 with 0.1 inch of breccia. | 394.3 | (46)
386.5-387.0 Shear, 0° to 10", 0.1 inch of to
gouge. Slickensides un chlorite, slightly | 395 3
to moderately altered hydrothermally, )
I friable.
392.3-416.7 Joints, very close to closely ey S
| spaced, numerous zones of core broksn by Run 76 |?8)
400 drilling, averaging 1.5 to 1.0 feet. -a'
(327.7) 394.7-196.3 Joints, healed with carbonate, | <obn—]
4 un 77
] some broken by drilling.
400.8 | (74)

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORN
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J08 W0 P5701.0%

MOLE w0 BH-3

SITE Watana (North Bank) SHEET MO |4 OF 3|
“vem SRIPTION C TruRE, KoL it ' LENGTS -
P BREY WIS ""i{-’.’-ﬁﬁ-.i‘ﬂ:-ﬁu:ﬁ-.‘:nfﬂ:&:‘mkﬂf'x' et 3o
Diorive Run 77
Run 78] 100
406.3-408.7 Shear and fracture zone, joints | 305-8 | .88)
very closely spaced. to
406.3 Joint, 80", slickensides on chlorite.
L 410 407.3-407.7 Core broken by drilling, pieces | 410.8
{335.9) 0.5 to 1.0 inches, minor slickensides.
409.1-309.5 Alteration zone, core bleached to | i =
L yellow-gray, slightly to moderately altered Run 79| 100
hdyrothermally. Feldspars are stained and 810.8 | (90
altering to clay. Trend is parallel to healed x )
shear t 40°, crosscuts this zone. to
414.3-424.4 Shear/alteration zone, core is 5.8
bleached to light yellow-green, slightly -
L altered hydrothermally, feldspars, stained. hard4— L
to moderately hard. Run 80| 100
415.0 Shear, 207, slickensides on chlorite
L and carbonate filling. Crosscuts 1.0 inch | 415.8 | (94)
wide zone of very closely spaced joints
healed with carbonate. to
L 420 416.6 Possible soear, 30°, healed by 420.9
344.0) carbonate. ) B i
416.7-450.5 Joints close to moderately closely run 81] 100
L spaced, average 1.0 to 2.0 feet. Chlorite = 0
coating of carbonate. 420.9
419.7 Healed shear, 20°, up to 0.25 inch
. thick, healed with dark green igneous to
material and carbonate. 425.8
424.2 Two joints very closely spaced, 207,
L slickensides on chlorite and carbonate. = ef——
Rusty-orange stain on carbonate. Run 82| 100
426.7 Joint, healed, 207, rusty-oran. less 32260 e
than 0.1 inches of carbomate. Alteri! 'on of
feldspars to 0.25 inches on either s 430.7
L 430 428.2 Healed joint, 30°, rusty-orange stain,
352.2) slickensides on carbonate and chlorite. Y o ot
Run 83| 100
: 431.6 Healed joint, 30°, 0.5 inches of ﬁg;- (100)
carbonate filling, slickensides, trace of clay.| Fﬁ‘W‘UD"{'
Run 85[ 100
437.5 Joint, 10°, trace of silty-sand, 432.8 | (98)
slightly altered to 0.5 inches un either side. 43;“0
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PROJECT Susitna Mydroelectric

MOLE w0 BH-3

Jo8 W0 P5701.05

SITE Watana (North Bank) SHEET WO |5 OF 3] SITE Watana (North Bank) SHEET WO 15 OF 3]
e PESCHPTION LOLOR, TERTURE, FOLETON, JONT NG, FRACTURNG, FAULTING, SN - P SEICHIPTION COLOR. TEXTURE, FOLATION, JOINTING, FRACTURING, FauLTING ! L gl o
~ T ALTERATION, WATE® LOSS O GAN, CAvING, LOST CORE, CEMENTNG . £70 b a3 - -0 ALTERAT.ON, @ATER L0 3 OR GA:%, CAVING, LOST TORE. FMENTING . £70 ! by =33
] Diorite Run 85 P Diorite 469.5 Fragment with faint slickensides. Run 93| 100
..... - — 3 1 470.3 Joint, 0°, faint slickensides.
B w: L : 468.3 | (81
439.9 Joint, 15°, healed with carbonate. “‘;; gé (;gg) (385.0) 471.0 Shear, 10°, approximately 0.5 inches )
| ] trace of silty-sand, broken by drilling. c-u | ] of gouge and breccia. Core is badly to
A0 2ab%s broken. 473.7
(360.4) Run B7] YOO |
i 1 443.2 Joint, 20°, slickensides on chlorite. bl ol i Run 94] 96
to 474.1-530.0 Shear/alteration zone, core is 473.7 (8)
- 1 345.6 I bleached to light yellow-green to light
yellow-gray, moderate hydrothermal alteration. to
Approxirately 50° of feldspars have altered 478.7
F 1 Run 88] 100 i to clay. Numerous carbomate healed joints,
5 o close to very closely spaced. Moderately —— -
447.0-447.2 shears (2), 20° and 407, 445.6 | (100) hard to soft, locally friable. Run 95| 160
s 4 approximately 0.3 inches of chlorite breccia, ta 480
slickensides. (393.2) 478.7 (0}
449,.0-454.5 Healed diorite breccia, 80 to 90 | 450.8 to
- 450 diorite fragments, in dark green, fine L 1
(368.6) grained diorite, hard. - op . 183.7
450.5-458.3 Joints and fractures very closely | Run 89| 100 ;Brg;-:ziaagéglzge::'[;o::;bg:::;d'h healed. !
- R spaced, tight, less tham 50" healed by 450.6 | (100) b : E :
carbonate. i i Run 96 100
to 483.7 (0)
s 4 457.2 Joint, 20°, slickensides on carbonate 455.6 I
and chlorite. " to
457.8 Joint, 0°, healed with carbonate, ) 488, 7
s 4 slickensides. , .
450.5-475.9 Joints, very close to closely Ruw 90| 100 . .
spaced, average 0.5 to 1.0 feet. 455.6 | (78) J Run 97| 100
I 1 459,7-450.7 Core broken by drilling, pieces to 4“‘{°a 488.7 | (0)
0.5 to 1.0 inch. Most surfaces have chlorite 460.7 01.4) ‘;.;?05
and carbonate stain, potential fracture zone. : e
[ 460 Run 98| 100
376.8) Y I 491.5 (7)
461.5 Joint, 0° to 10°, gray-green coating, Run 91{ 100 pials
i similar to clay. a6g,7 | (100) i 494.5-503.5 Shear zone, partially healed, to
_5 ' contact at 20°. Breccia and gouge healed 496.5
463.5-464.1 Fracture zone, joints and frac- |363.7 | | with carbonate. £
I 1 tures very closely spaced, fragments have Run 92 100 i )
gray-green coating, broken by drilling. 463.7 | (76) Run 99| 86
to 496.5 (0)
[ 1 467.4-475.3 Shear/fracture zone, joints very | 468.3 I i
closely spaced. Approxim:ztely 25' of the 500.7
core is badly broken by drilling. | 500
LTI — 409.6) R YO~
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i moce Tre e e e e e | e | =, i wock Tvee e e e - | ormes | =,
Diorite un 100 71 Diorite n 107 100
i 1 50967 (0) 1 530.7 [(100)
503540 ] 535.7
L 4 Run 101] 94 7 i Tnn 18| 100
503.5 (0) 538.3 Joint, 30°, healed with carbonate, 535.; | (88)
L 4 to L 2 slight to moderate alteration to 1.5 inches i
1507.0 ] | on either side. to
L Run 102| 100 540.;
509.7-513.8 Shear zone, partially healed. s Broodl 545.0-551.0 Shear/alteration zone, core is
Breccia and gouge healed with carbonate. to : bleached to a medium yellow-green, generally "Sgg.“- 100
| 510 Fragments of red-gray igneous material. 510.8 L A slightly altered hydrothermally. Feldspars 54 --_,_(JT%)__4
(a17.8) possibly a dike. ol o) are stained, less than 10" are altered to Run 113
clay. Moderately hard, coincident with a 541.5 |(100)
r ] Run 103] 100 3 4 healed breccia zome. "
o
510.8 | (0)
546.4
# 1 to L !
515.8
e gy | epE—— Run 111} 100
Run 104| 100 550.7-554.5 Shear/fracture zone joints very | 546.4 |(100)
closely spaced and badly broken by drilling.| ¢,
1 ] 515.8 | (0) L 550 Chlorite/carbonate coating on joints, 550.7
to (450.5) carbonate stained reddish-brown in olaces. || |
520.8 25(1:,? S:::ear iu:e. Il':l°~20"'. approximately lkun 112! 96
L 520 | 4 2.0 inches of breccia, gouge. ) (28)
426.0) e 552.0 Shear, 10°, jouge/breccia coating, 550.7
Run 105| 100 slickensides. to
] 520.8 | (D) i 555.1-563.6 Joints are moderately closely
o spaced. L555-7
r 1 525.9 I { un 1:31 100
SR = 559.9-622.4 Alteration zone, bleached to a 555.7 |(100)
i kun 106 100 i Tight-medium yellow-green, slightly altered to
4 hydrothermally. Feldspars are stained, but 560.7
525.9 | (14) generally have not altered to clay. Seems to
H 1 to - 560 1 be a mixture of diorite, an aphanitic/fine
530.7 458.7) grained dark green igneous rock, and abundant |- ———-
530.0-550.7 Joints close to moderate closely carbonate fillings in approximately 10% of Run 114} 100
- 530 ._aced, chlorite coating, trace to coating I 1 rock. Hard to maderately hard, carbonate 552-7 (78)
(434.2) of carbonate. kun 707500 stained red in places. o
i (%gg) 559.6-600.5 Healed shear zone, coincides 565.7
i 1 1 witn altered zone.
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neEe DESCHIPTION COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, | LENGTH -
w mocH TIPK ALTERATION, WATER LOSS OR GAik, CAVING, LOST CORE, CEMENTING , E7C o D
Diorite 560.9-561.0 Two shears, very closely spaced o]
i 30°. Upper shear, 0.5 inches wide breccia Run 115] 100
zone; lower shear, coating of carbonate. 565.7 | (100)
563.6-565.7 Shear/fracture zone, joints :
i 1 very closely spaced, some joints have a to
silt/clay coating, gouge(?). 570.7
Py 597.2-600.5 Felsic dike (2), light aray, | [
. fine to medium grained. Brittle, sligntly h&m Hﬁ‘ =
altered hydrothermally, highly fractured,
% 1 numergus drilling breaks. 570.7 |(100)
565.7-600.5 Joints moderately close to wide. to
chlorite coating, with trace to coating of 575 1
i 1 carbonate. £
I ) fun 117] 100
575.1 |(100)
- y to
600.4-605.3 Slightly to moderately altered | sgg g
580 hydrothermally, most joints are carbonate
i-us ”‘ healed. Feldspars are discolored and
: and beginning to alter to ¢!:y, moderately Run 118| 100
L ] hard. 580.1 |(100)
to
L . 585.2
| 4 Run 119| 100
585.2 |(100)
L ; to
590.3
b 590 1 SESr, S
[483.3) un 120| 100
J 590.3 |(100)
i to
595.4
| n 100
1 (96)

SITE Watana (North Bank) SHEET W0 20 OF 31
DEFTR o e PESCRETION LOLOR, TEXTUME, FOLATION, JOINTING, FRACTURNG, FAULTING 3}":;; -
o ALTEWATION, « ATE® LOSS OR GAIN, CAVING, LOST CORE, © “NTING, ETC FT) “300
Diorite Run 121| 100
L 4 595.4 | (96)
to
" 600 1 600.5-622.4 Joints close to very closely Pf'ﬂ'_‘r’________
491.5) spaced, numerous joints are healed with car- bun 122 100
bonate. Tight and competent, some broken
B 1 during drilling, carbonate filling averages 600.5 | (96)
0.1 to 0.25 inches. Moderately spaced healed t
shears, tight. 0
i 605.7
i Run 123| 100
605.7 | (98)
i to
610.8
- 610 A
499.7) SEEEN
Run 124 100
i 610.8 |(100)
to
i 615.8
i Bun T25[ Y00
615.8 |(100)
I to
620.8
- 620
507.9) 3 e
622.4-633.0 Alteration zones, closely spaced, 1261 1
i | approximately 0.5 feet wide. Feldspars fun 126( 100
stained, hard. 620.8 |(100)
622.4-754.0 Joints close to moderately closely
i ] spaced, trace of carbonate, chlorite common. to
Average 0.5 to 1.5 feet. 625.9
626.8 Carbonate vein, offset by joints at 60=.*"‘" 127 100‘
of fset approximately 0.25 inches. 623‘-,9 (100}
[ i 630.7
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’ DESCHIPTION COLOR, TERTURE, FOLIATION, JOINTING FRACTURING, FAULTING, ‘ LENGTH -[ -
¥ mcE T ALTEWATION, WATER LOSS OR GAIN. CAVING, LOST CONE, CEMENTING . E1C o =
630 | Diorite Run 127
(516.1)
Fun 128| 100
630.7 |{100)
to
I 635.7
I Run 129 100
635.7 (86)
i to
640 640.7
524.3) -
Run 130| 100
I ] 640.7 |(100)
to
645.7
i Run 131] 100
645.7 {(100)
to
650.7
650
K532.4) - 4 .
Run 137! 100
I 650.7 |(100)
to
- 655.6
657.0 Shear, 20°, up to 0.25 inches wide, Run 133| 100
healed primarily with carbonate, but also 655.6 |(100)
some¢ dark green diorite. to
657.0-657.8 Joints, 10°-20°, very closely 60.7
spaced, 20°. Healed with carbonate, tight. 660.
- 660
540.6) _—

SITE Watana (North Bank) SHEET MO 27 OF 3]
£F T Ao, ‘Fei QESCRIFTION LOLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, i ;}‘:': L
(3 ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING . ETC | 1) 30
Diorite Run 134| 100
660.7 |(100)
to
665.7
Run 135| 100
| ] 665.7 | (98)
to
L 670 670.7
(548.8) - -
Run 136| 100
L 4 670.7 | (97)
to
673.8 .
T 1 Fun 137( 100
673.8 | (92)
- ] to
677.0-681.1 Joints very close to closely 678.8
| 1 spaced.
Run T38| 00
| 678.8 | (45)
[ 680 ko
557.0) - T
L Run 139| 100
680.8 | (80)
to
633.1 Irregular shaped inclusion of felsic
material. 685, 7
i Fun 140] 100
685.7 | (80)
L 4 to
688.8-689.4 Fracture zone, core broken by §90.7
drilling, joints very closely spaced. N
- 690
(565.2) [ -
un 141] 100
g (88)
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TE Watana (North Bank) SHEET MO 24 OF 3]

BEPTH Al N i £ i 2 L JOINTING, ) s Ly
| e | eSEmcLIemeomormme |98 X T | e | SSgmmomoesscrICmme | 9 I
| | piorite 695.4-696.1 Fracture zone, juints very closelyfun 141| 100 | Diorite un 1431 100
spaced at 60°. 690.7 | (88) 724.8 | (100)
6957 to
i ! LT | 1 : int, 10°, § —silt.
bun 142 100 729.2 Joint, 107, trace of sandy-silt 730.0
697.7-698.4 Fractures very closely spaced, 695.7 | (98)
- T discontinuous. healed with carbonate. £ | 730 A
699.8 Felsic dike, medium gray, aphanitic, - (598.0) Run 149| 100
highly fractured but tight, 0.3 inches wide. 700.7 ! 730.0 | (100)
= ?m .{ g
(573.4) 702.0-707.7 Shear/alteration zone, bleached | — | 1 b0
| ] to a medium yellow-green, generally slightly [Run 143| 100 L + 735.0
altered hydrothermally. Hard to very hard. 700.7 | (78)
702.7-703.5 Felsic dike, light green-gray, ¢ {
1 | fine grained, fractured but tight. At to i [Run 150{ 100
ST hos Been offert slomg s dott |7 737.6 Healed breccia, 70-80° diorite fragments 735.0 [(100)
208 Z-iospg A:teratfzr = ;]ci e | in a dark green diorite matrix. Hard, numerous 4o
- - s < - gat ta - 1 irreqular, discontinuous fractures filled
moderate, with feldspars altering to clay. [Run 144| 100 with 8 B6: U 603 tnehis: coairtse 740.2
Rock is soft to moderately hard, friable 705.7 | (100) 0% of r'oc"“k' > U9 ' » CORg
| ] along shear. Shear is at 705.0 and 705.5, - L 740 ; '
approximately 0.25 inches of breccia and to .2
gouge. Minor sulfide mineralization. 710.7 c-2) [run 151] 100
L 710 - 704.5-705.7 Core loss 0.2 feet. . 13 ] 740.2 |(100)
K581.6) 710.3 Felsic dike, 50°, gray-green, fine S = to
grained, unfractured, chill margins. Run 145| 100 745.2
L § Approximately 1.5 inches wide. n0.7 | (e8) : 1 *
711.0 Felsic dike, 40", gray-green, fine Uil | | TR | S T B R |araess Boci ¢
= . grained to aphanitic, fractured, chill margins 715.6 t 1 f"" 152| 100
tight. 4 3 745.2 | (98)
745.7 Joint, 45°, slickensides on chlorite. .
4 4 717.2 Felsic dike, 207, gray green, fine [ . ] TR - ) 1y ) / o
grained to aphanitic, sl'igntly fractured, [fun 146| 100 749.5 Joirt, 80°, slickensides on chlorite. 750.3
chill margins, 2.0 inches wide. 715.6 | (100)
4 718.3 Joint, 10°, trace of sandy-silt. to & g S ¥
r 719.0 Joint, 10°, slickensides or nlorite, 719.7 (613(.)4) [fun T53| 100
coating of carbonate and chlorite gouge. Sy |SES 750.3 | (100)
- 720 A = 4
Run 147| 100 = to
(589.8) 719.7 | (96) 753.6 Shear, 10°, healed. fos 4
| ] to 3 g 754.0-773.9 Shear/fracture zone, joints very
724.8 closely spaced, most are tight, some carbonate
healed joints. Pieces of intact core | r—
- 1 approximately 1.0 foot long, brittle. run 154 ;gg)




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
cuEnt  Alaska Power Authority Jom w0 P5701.05 cuewr  Alaska Power Authority Jo wo P5710.0%
PROJECT Susitna Hydroelectric Project HOLE w0  BH-3 pROJECT Susitna Hydroelectric Project HOLE w0 BH-3
SITE watana (North Bank) SHEET MO 25 OF 3] SITE Watana (North Bank) SHEET N0 26 OF 3]
ol (R R T Rt s e e g S R D | T e o o o o s e | Rl | S,
Diorite 757.0 Joint, 30°, slickensides-an chlorite. [Run 154 100 790 Diorite Run 160]| 100
i 1 757.2 Joint, 60°, slickendides on chlorite. [ 755.4 | (96) (647.1)] (100)
757.7 Joint, 30°, slickensides on chlorite to 3 Fun Y81 Y00 1
and carbonate. 760.5 790.8 |(100)
[ 760 \' 758.6 Joint, 30°, slickensides on chlorite sy % ] tr;
(622.6) and carbonate. ¢ e
759.3 Joint, 30°, slickensides, trace of Run 155) 100 . /8 S -
i gouge. 760.5 | (98) 3
764.3-769.3 Most joints becoming nealed t ou K621 Y0
with carbonate, less than 0.1 inch thick. o 51 (76)
B 1 768.0 Shear, 30°, 1.0 inches of breccia, 765.5 i ]
slickensides on chlorite, talc (7).
: - 798.5
" 156 100 i —— —
- Run 163[ 100"
765.5 (96) 800.5-800.7 Alteration zone, slightly 798.5-
L 0 - 800 A altered hydrothermally, slightly bleached. |gog.7 [(100)
655.3) Between a set of joints very closely e
- 770.5 spaced, at 20°, carbonate healed. Approxi- Run 164| 100
o - 1 mately 10° of feldspars are altered to
(630.7) - s o 800.7 |(100)
Run 157] 98 801.1-840.8 Joints are closely spaced, aver- to
i e I 1 age 0.5 to 1.0 feet. Chlorite filling, trace
: : ) ) ) 770.5 | (70) 02 carbonate. 805.7
773.9 Joint, 35°, slickensides on chlorite. to L 30],3 Fe‘lsig dike, light gray, fine grained, | __ | |
i e 1 0.5 inches wide, offset by a healed shear. un 165| 100
773,9-801,1 Fracture zone, joints are close 775.5 805.7-807.0 Joints, very closely spaced,
to very closely spaced, some healed with N tight, healed with carbonate. 805.7 |(100)
carbonate, tight, pieces average generally leun 158| 100 - 1 806.7 Joint, 207, slickensides on chlorite. to
to 1.0 foot, but are prittle.
775.5 | (98) 810.7
s to - 810 4
’ (663.5) T TRt
78G.6 Run 166| 100
L 780 L 1
(633,9_‘} - B812.5 Felsic dike or healed breccia, light 810.7 |(100)
Run 159| 100 gray, fine grained to aphanitic ground mass to
L 4 P E 1 with diorite fragments, Tight contacts, 0.5
780.6 | (100) inches wide, 107, hard. 815.7
to
i ) 785.7 i i Run 167 100
817.5 Felsic fike, 15°, light gray. fine 815.7 | (100)
L, | 160-7 1 L 4 grained to aphanitic, 1.0 inch wide, margins to
Run 10” are fine grained quartz and feldspar, with
78267 (100) 0.5 inch zone of quartz. 820.7
1 790.8 - 820 1
671.7) e
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ivE Watana (North Bank) SWEET WO 27 OF 3] site Watana (North Bank) SHEET WO 28 OF 3]
el I R B e e e e | SRR | &, pal e ot on kv oo comt- comeas eve. | et | %5,
Diorite [Run 168| 98 Diorite Run 174{ 100
i d i (100)
B21.4 Joint, 50°, coating of sandy-silt/clay, B20.7 |/ (96} =
gouge (7). to | ] Run 175] 100
825.5 855.0 |(100)
- 4 il 3 4 to
[run 169| 100 n&iﬁ-’ L el
un 176] 100
| : 825.5 | (90) | 850 | 858.7-|(100)
i (704.5) 860.7
828.9-844.8 Diorite becomes light to medium | g3g 5 Run 177] 100
- 830 1 green, possibly due to changing composition 1
(679.9) of feldspars, may be an increase in guartz T 861.3-862.0 Several inclusions nf dark green, | 860.7 |(100)
g content. Run 170! 100 fine grained diorite, up to 0.75 inches in
diameter to
- 1 _ e 830.5 |(100) 3 1 ¢
831.3 Feisic dike, 90°, light gray, medium 865.7
grained, 1.0 inch wide. to
- 4 831.3-833.6 Gradational change in texture - 4 e
from medium grained to fine grained. Sharp 835.2 Run 178] 100
contact with the underlying medium grained | ] e | 7 10
E 4 diorite, unfractured. un 171|100 L 865. 7 [£100)
835.2 | (100) to
L to L 70 - 870.8
840.2 (712.7)
840 Run 179| 100
IBBB.I) """1'7—2"'1“ == i i 871.7, 872.0 Inclusions of dark green, fine 870.8 | (98)
840.8-882.3 Joints close to moderately close- Run 00 E::L:ggid;?ﬂte- 1.0 and 2.0 inches, %o
s 4 1y spaced (average 1.0 feet), chlorite, trace |840.2 |[(100 - E Ve
tz occasior(tal fi?Hng of car)'bonate. o) 873.1-955.7 Diorite changes to a light 875.7
to gray-green. Increase in quartz, possibly up
i 845.2 L ) to 10%. e
Run 180| 100
= 878.6 Felsic dike (?), 60°, light gray, fine |875.7 |(100)
i v Run 173] 100 I 1 grained, 2.0 inches wide, irregular contacts, to
845.2 |(100) hard. )
B47.8, B4B.0 Inclusions of dark green, fine 879.3-882.5 Healed breccia zone. _ 880.7
1 T grained diorite, 1.0 inch in diameter. to - 880 A 880.3 Shear along joint, at 15°, approximate-
850.2 720.9) 1y 0.1 inch of clay/silt, carbonate;
gouge (?). Run 181 100
" 850 r 1 881.6 Shear along joint, at 20°, 0.5 inches 880.7 | (94)
(696.3) un 174| 100 wide breccia gouge zone. Partially healed ¥a
850.2-] (100) with carbonate. BGE.: 8
i 855.0 3 1 ;
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ol QP STOR R S R -
Diorite 882.3-888.1 Core broken by drilling, pieces un 157
1 generally less than 3.0 inches. Possible | ] ]
fracture zone (?). un 182| 100
L | 885.8 | (94)
888.1-908.0 Joints closely spaced, with to
local zones of very closely spaced joints. 890.7
- 890 1 Trace to occasional filliny of carbonate.
(729.0) TR
For 3 188,
894.5-897.4 Shear/fracture zone (?), joints el 7
L and fractures close to very closely spaced. fun 184) 100
894.5-895.7 Core badly broken by drilling, |89¢:0 | (74)
pieces 1.0 to 2.0 inches. Two joints at to
L ] 10" have slickensides, pieces are angular, |B896.6
fresh to s1ight chlorite staining. p—- ) E—
Fun 185] 100
- 1 898.8-899.1 Core broken by drilling, pieces 896.6 | (90)
are 1.0 to 2.0 inches, fresh, angular. to
- 900 900.7
(737.2) s —
Run 186| 100
i 1 903.0 Joint, 10°, healed, carbonate filling |900.7 | (80)
to 0.5 inches.
903.8-904.2 Core broken by drilling, pieces to
] 0.5 to 1.0 inch. 905.7
| 905.1-906.0 Core broken by drilling or pos- _—
sible fracture zore. Pieces average 1.0 incn, [Run 187| 100
5.7 92
i ) 908.0-929.5 Joints are moderately close to - (92)
close, averaging 1.0 to 1.5 feet. to
910.7
- 910 4
(745.4) S (ST
Run 188 100
i i 912.6-913.1 Fracture zone, joints very closely 910.7 | (100)
spaced at 10°. to
! I 915.7
eil s -

cuewr Alaska Power Authority J08 W0 PS710.05
PROJECT Susitna Hydroelectric Project MOLE w0 BH-3
SITE watana (North Bank) SHEET MO 30 OF 1]
. [Tadl [« L TEN N 9 -G, X NG, ENGTH -
- m vr | S S e st e, | S5 | o=,
Diorite n 189 100
915.7 | (98)
to
[ 920 1 1920.7 [
(753.6) - T
Run 190| 100
i ] 923.5-925.1 Fracture zone, joints very close- 920.7 | (100)
ly spaced. Most are tight but have been .
broken by drilling.
3 e tu
925.8
i Run 191] 100
926.6-928.2 Sheer/alteration zone, core 925.8 | (92)
i ) bleached to light yellow-green, slightly al- t
tered hydrothermally, hard to moderately hard. 93008
Upper contact is gradational, lower is sharp -
930 along a 60° carbonate healed joint.
761.8) 927.2 Shear on joint at 357, approximately | — 44—
0.5 inches of breccia gouge, slickensides. [Run 192| 100
I 1 928.3-928.7 Irregular fractures healed with 930.8 |(100)
carbonate, up to 0.3 inches, less than 5 of A
| rock, to
i 929.5-955.7 Fracture zone, joints very close- 935.9
ly spaced, most are tight, approximately 25° 4
healed with carbonate. Minor sulfide mineral-| | .|
- ] ization, unbroken pieces range from 0.5 to
3.0 feet. Run 193] 100
933.2-946.5 Shear/alteration zone, bleached | 935.9 [(100)
i T to light yellow-green, slightly altered to
hydrothermally. Feldspars are stained,
hard to moderately hard. 940.7
[ 940 1 934.9 Shear, 40°, coating of clay gouge, Lo oM
(770.0) coincident with a healed shear.
943.6 Shear, 30°, up to 0.5 inches of fun 194} 100
i i breccia gouge. 940.7 {(100)
to
F 946.1 Shear, 25°, up to 0.5 inches of oR.B
breccia gouge.
s 4 n
945.8 |(100)
to
i 1 950.7
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SITE Watana (North Bank) SHEET W0 3] OF 3]
sEBTH iPTI LJOINTING, NG, ING, LENGTH <
mocK Tree A ba, WATER o8k O oarh Chvie, oY come. crutnrma. wre: | ormue | 226
950 Diorite 948.0-948.9 Alteration zone, slightly un 195 100
‘i.”,s 2)‘ altered hydrothermally, approximately (100)
v :‘D;ist of geldsp?rsharg altering to clay. un 196] 100 |
a )
i ] 9 Norerately 950.7 | (100)
to
L 4 955.7
955.7 - END OF BORING i
t782.9)
£ 4
L A
L ]
5 4
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SUMMARY LOG SUMMARY LOG

HORITY 5 : A POWER AUTHORITY PS700.05
Client AUTHORI Job No. E Client _ ALASKA POWER Al I Job No .
Susitna Hydroelectric Project Proj Susitna Kydroelectric H-3
oject Hole No. ojec 3 Hole No.
Site Watana (North Bank Sheet No. ! of 3 Site Watana (North Bank) Sheet No. ° of
wre | wues | PEessue | cone aecoster sa suweea or l seore | ge | Eovesswts | cone necoveny | ags [
e Ak ) om /e % % i wock  Teeg sEManKs s s 1 om / vae % % wes  Teeg ERaARAS
4 & 70 A0 @ K * ‘ & & 20 40 O &
0Je1s i L1 Overburden 36 i int, siickensides
5 T0P OF ROCK 31.7 .
Smm—— VLR 9 Shear/alteration
a0 4 251 Diorite * zone
| Shear zon
m .
c11 l Fracture zone. 400 11823
60 Thealed. .
Fracture Zone. a2 ! Shear/alteration
= i zone.
; X Breccia, healed. 1
= 480 +
100 {2069 L 1784 I 1 | Shear/fracture zone
_ i
4 1€
120 T Breccia, healed.
! Shear, alteration 1
146G .o HZONe: _-.] et Shear/alteration
¥ Zone.
2028 - .. \Alteration zone. He -
160 —t—1 —
- L,..I .. _Alteration zone.
180 i
- shear. -
200987 | ! ' Shear/alteration
zone.
A » Shear/fracture
220 - t zone.
> Shears, healed i I
)40
1987 T i
""" i s Alteration zone. T T
10041 905 -ttt
0 4 s I
340 4 bk S 1 Alteration zone. ! 1




Acres American Incorporated - Consulting Engineers

Buffalo, New York
SUMMARY LOG

Client  ALASKA POWER AUTHORITY

Susitna Hydroelectric Project
Project i ]

Job No.  FP5700.05
Hole No. 5H-3

Site Watana (North Bank) Sheet No. 3 of 3
e PEMMEABILITY | CORE RECOVERY QD NUMBER OF
"":.T I:‘.' LK) e /e % e "Q",:.’,.'!. =0Cx PE HEMARKS
A0 @ 20 40 50 o 5
[} Shear/alteration
]J—I—J zone.
720 =S
740
& [~ Zone of joints with
1536 F slickensides.
760 1
I
Shear/fracture zone]
780 -
800 1496
820
840
1455
860
s i
880 11 ! -
}Fracture zone.
Shear.
anp 1414 -] 1
4
2 Shear/fracture
a4n alteration zone.
1373
960 T | END OF BORING
955.7*
acd
| 181
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK
DRILLING REPORT
CLIENT: ALASKA POWER AUTHORITY JOB NO.:  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO.: BH-4
SITE: Watana (North Bank) sHEET N0, | oF 31
coNTRacTOR. Interstate Exploration Inc. pmwune pates.  Sept. 1lrvo Sept. 23, 1981
LOGGED BY K.J. White, M_P. Bruen DATE. September 1981
DRILLING soiL Casing Advancer CASING DIAMETER NW (3.07) 1.D.
METHOD - ROCK Diamond Core - Triple Tube CORE DIAMETER NW (1.75") 0.D.
LOCATION LATITUDE  N3,228,421 ELEVATIONS: DATuM  MSL, A.S.P.C., Zone 4
DEPARTURE C743.471 GROUND SurFace 2187.8
azimuth 0607 ROCK SURFACE 2177.3
o 58° BOTTOM OF wOLE  1382.5
WATER TABLE
NOTES: 1) Depths measured along hole. True depths in ( ).
2) Al angles measured to the core axis.
| s | SR e e | o |
0.0 Overburden Overburden and cobbles.
L 4
- : 6.5-12.4 - Very weathered fractured bedrock.
L 10 ]
(8.5)
F 12,4 1 _ E— | <3| ST (PN S
“0:5) Andesite Medium gray to medium green-gray, aohanitic Run 1
Porphyry groundmass with white, fine to medium grained
i 1 plagioclase  henocrysts (20-30%), up to 0.25 |12.4 | 100
inches. Flow structures visible in some to (92)
sections. Fresh to slightly weathered, hard 16.1
1 1 to very hard. Occasional pods and stringers |}— 4
of carbonate, less than 0.5 inches, joints Pun 2
moderately closely spaced, generally iron 5
i 1 stained and carbonate coated. 16.1 100
to (96)
. 20 : 21.0
(17.0)

APPROVED 7/ {‘: /} v

il
L’/// DATE: Ffebruary 1, 1982

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB O P5700.05
PROJECT Susitma Hydroelectric Project HOLE w0 BH-4
SITE Watana (North Bank) SHEET M0 2 OF 3]
PR o8 COLOR, TEY L oL i G, B ~G, LENGTN -
e mocx 1ot O nition, waeh Lose o Sarm, cavvs, Lo cont. comtnras. e | Srrm | s
Andesite 12.4-21.0 - Joints closely to moderately
i 1 Porphery closely spaced, trace of iron oxide staining, [Run 3
most joints have a trace of carbonate filling. | 5y g 100
L J 15.8 - Joint, 60°, 0.1 inches of silt/clay, to (33)
possible shear. 25.2
21.0-70.6 - Joints closely to very closely Fun @ ]
i 1 spaced, iron oxide staining. 25.2- | 100
{
21.8-22.5 - Shear/fracture 2one, joints very k 7.1 | (78) |
E J closely spaced, siightly weathered. Run 5
22.3 - Breccia/gouye, 0.25 inches thick 27.1 100
3 on joint at 50°. to (49)
(25.4) 24,1-24.3 - Fracture zone, broken core, yellow| 33'_8__,__
calcareous silt coating. Ll
- 1 30.2-34.5 - Color changes to a light gray- un 6
green. (Contains fragments of argillite to 30.8 100
| | 0.5 inches, comprising approximately 5-10°. 3;0? (35)
32.5-41.0 - Fracture zone, joints very closely )
spaced, pieces are 1.0 to 2.0 inches.
i 1 34.0 - Joint, BO" with & silty-sand Run 7 | 100
coating. )
L ] 37.4 - Joint, 40° with a silty-clay Run £
coating, 70 89
a0 38.5-39.6 - “Granitic” rock, medium grained, to (0)
[ (33 9)‘ 20-30" quartz, mafics less than 1.0°. Light 40.7
= yellow-gray rock, slightly to moderately S
altered/weathered, badly broken. Joint
i 1 coated with calcareous clay. Contacts are Run 9
fractured, not exposed. 40.7 100
L ] 39.6-41.0 - Slightly to moderately weathered. 4;09 (33)
43.4-44.6 - Fracture zone, very closely =
| spaced joints, silty/sand coating. 1 |
Run 10
o 4 48.9-49.6 - Probable fracture zone, pieces 45.8 100
average 1.0 inch. to (70)
50.8
L 50 | 50.1 - Joint, 40°, sulfide mineralization.
(42.4) s T—
Run 11
o 4
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CLIENT ALASKA POWER AUTHORITY JoB WO P5700.05 CLIENT ALASKA PONWER AUTHORITY JoB NO P5700.,05
PROJECT Susitna Hydroelectric Project MOLE WO  BH-4 PROJECT Susitne Hydroelectric Project HOLE M0  BH-4
SITE Watana (North Bank) SHEET M0 3 OF 3] SITE Watana (North Bank) sneeT mo 4 oF 3]
R CESCRIBTION INTI ! LENGT c ermn (erign © x T o LEwGT o
| werw | emgmeLErs s - | 0 on | weom | oD cMEaTe e | OR | X
| Andes ite 53.8-57.9 - Fracture zone, very closely spaced [fun 11| i | Andesite 84.5-112.0 - Rock changes to 1ight green-gray
Porphyry joints, heavy iron oxide staining, carbonate. . (60) Porphyry with lithic fragments. Some flow structure at kun 19
707, fragments of argillite, diorite, and 8.5 96
L p I | ] andesite up to 1.0 inch but generally less b (53)
100 than 0.5 inches. 89.6
57.5_1(0) 88.7-90.1 - Shear/fracture zone, joints very . N
- 1 g;'?_ -”393) 1 closely spaced, at 10° and 60°.
: ..Ll,ggl__ 88.9-89.1 - Breccia/gouge fragments. Run 20
- 60 Run 14 1 92.0-102.6 - Joints close to moderately closely] 89.6 100
(50.9) [. spaced, open at 10° to 20°, irreqular and to (53)
59.2 | 100 rough. Heavy iron oxide staining and 94.7
L 4 62.5-70.6 - Fracture zone, very closely spaced 0 (40 & r gm' {3)y 9
- ,. / : t ) ornanics y
joints, at 10° and 60°, heavy iron oxide 64.3 S| [
staining, some carbonate coating.
I 1 L ] Run 21
| 94.7 | 100
to (67)
= i Run 15 | ] 99.6
64.3 98
to (8) 120 SN —
1 69.3 1
[ (64.8) Run 22
L 70 | 70.6-84.2 - Joints closely to moderately u M i ! 102.9-105.2 - Fracture zone, joints very 99.6 86
(59.4) closely spaced, iron oxide staining, carbonate |Run 16 closely spaced, pieces 1.0 to 2.0 inches, iron{ to (41)
coating. oxide stained. Corc loss 0.9 feet. 104.5
L J 69.3 | 100 | ]
to (72) ——]
.l 74.3 Run 23
i —] i ] 104.5 | 100
to (58)
: . Run 37 : ] 108.2-109.8 - Slightly to moderately weathered,'0%-3
74.3 }00) joints very closely spaced.
to 60 g e e ]
- 78.1-78.5 - Fracture zone, joints very closely| 79.5 L 110 ] 109.8-112.5 - Fracture zone, joints very Run 24 | 92
spaced, at 30°. Slightly to moderately (92.3) closely spaced, silt and clay coating. [ T
weathered, friable in places, silty/sand Run 25
I 80 - coating on most joint surfaces. L 112.0 L . e}
(67.8) 80.5-81.3 - Fracture zone, very closely spaced [Run 18 (95.00 1 piorite Medijum gray-green, medium grained, 20-30% 1268 (gg‘)
joints, iron oxide staining, carbonate. 79.5 | 100 mafics, quartz less than 5°, trace of sulfides N80
i i . R . . to (64) r 1 Fresh, hard to very hard, joints closely to .
80.9 - Joint, 8°, possible slictensides. 84.5 very closely spaced. |
84.2-112.0 - Joints closely spaced, iron oxide ! Run 26 85
i 1 staining and carbonate coating. b 13 (49)
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CLIENT ALASKA POWER AUTHORITY JO® "0 P5700.05
PROJECT Susitna Hydroelectric Project woLE wo  BH-4
SITE Watana (North Bank) swEET w0 5 oF 31
DEPTH o CESCRIPTION COLOR, TEXTURE, FOLATION, JOINTING, FRACTURMNG, FAULTING, oLyl -
{{ad i ALTERATION, wATE® LOSS OF GAIN, CAVING, LOST CORE, CEMENTING, ETC wry 301
Diorite 112.0 - Sharp contact with very thin stringers Run 26
i of andesite penetrating the diorite. Joint at 115.1 85
cuntact, 707, with a trace of silt coating. to (49)
120 Penetrative iron staining for 0.5 feet, 9.8 |
(101 8}1 5;lightly weathered.
112.0-126.1 - Joints close to very closely fun 27
A spaced, with iron oxide staining. 119.8 84
113.8-115.1 - Fracture zone, joints very 1;: 8 (0)
closely spaced at 30° and 50°. v
116.0 - Fracture, 107, tight, healed with |
calcite, 0.25 inches wide, discontinuous,
L contains small fragments of diorite. un 28
118 2-126.1 - Shear/fracture zone, joints very [124.8 96
closely spaced, slightly to moderately to (51)
i weathered. Core loss 1.3 feet. 130.1
122.9-124.8 - Shear, gouqe and breccia,
L 130 friable. Sl T
(110.2)
126.1-160.1 - Joints close to moderately Run 29
closely spaced, generally 1.0 to 2.0 feet.
i 1 Iron oxide staining, carbonate and chlorite 130.1 100
present. to (86)
I 1 134.0 - Inclusion of dark green, fine grained 135.3
diorite, 1.0 inch.
i 137.9 - Joint. 40", carbonate/calcite. Run 30
135.3 100
139.0 - Joint, 10° with calcareous clay ':g & (89)
coating, some moderate hydrothermal alteration =5
L 140 1.0 inch on either side. Feldspars altering
(118.7) tc clay. e p——
Run 31
L
143.8 - Joint, 30°, moderately altered hydro- 1:2‘5 222)
thermally, 0.25 inches on either side of 145.5 -
i 1 joint. :
i ] Run 32
145.5 100
to (98)
i 1 150.6

CLIENT ALASKA POWER AUTHORITY Joa NO P5700.05
PROJECT Susitna Hydroelectric Projecr MOLE w0 BH-4
SITE Watana (North Bank) sweeT o 6 oF 3
W | weewe | S OO e e S S T
Diorite
1
(121 21
153.2-153.6 - Healed shear, 20", joints very
closely spaced, healed with dark green fine
1 grained diorite.
154.7-160.1 - Shear/fracture zone, joints very
closely spaced at 20°-60". Slightly altered et
hydrothermally, iron oxide staining and pun 34
carbonate coating.
157.7 - Gouge, 0.1 inches wide. 13:'B {;,
160.1
160 . - = . P o
(135.7] 160.1-165.2 - No iron oxide staining.
Run 35
163.3 - Joint, 30°, with clay coating. ol zgg)
165.2
165.2-205.8 - Joints close to very closely
spaced, iron oxide staining, carbonate and T
chlorite coating. Run 36
165.2-175.4 - Fracture/alteration zone, 165.2 88
slightly to moderately weathered/altered tn‘ (21)
hydrothermally, joints very closely spaced. 170.0
Hard to moderately hard, iron oxide staining .
170 belca 171.5. S [Se—
(144.2) 165.2-165.7 - Clay on most joints.
169.0-169.5 - Shear/alteration zone, oow 37
severely to completely altered hydro- 170.0 100
thermally, soft and friable. to (36)
175.0
1 Run 38
175.0 94
to (32)
180.0
180 6. LT TRe | —
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CLIENT  ALASKA POWER AUTHORITY JOB MO P5700.05

PROJECT Susitna Hydroelectric Project HOLE MO BH-4

SITE Watana (North Bank) SHEET M0 8 oF 3]

CLIENT ALASKA POWER AUTHORITY Jo8 NO P5700.05
PROJECT Susitna Hydroelectric Project WOLE W0  BH-4
SITE Watana (North Bank) SHEET M0 7 OF 3]
o DESCRIPTION LATION G, FRACTUR NG, . LENGT™ <
g W umnmm:-m-::;:w-, presmlinng -y bt ol
1 ] Diorite 181.8-184.2 - Fracture zone, joints are very Run 39
closely spaced, at 10° and 40°-60".
180.0 100
L § to (22)
185.0
L Run 40
187.2 - Joint, 70°, with slickensides at 80" . 185.0 100
L 1 188.5 - Joint, 50°, with slickensices at 0. [/to | (50)
189.3 - End of iron oxide staining, trace
190 | amounts below this depth, carbonate coating on
(161.1) joints. N =
Run 41
L 190.1 100
to (88)
195.0
195.5 - Joint, 157, with clay filling 0.1 2 TS
L | inches wide.
Run 42
195.0 100
B to (48)
199.7-200.1 - Core is broken, sandy clay 200.0
coating.
. 200 -
(169.6) Run 43
1 | 200.0 100
to (65)
204.0
3 E 204.4-205.4 - Shear along three joints, at 10°. TR
Slickensides on chlorite and carbonate, 0.1 204.0-| 88
inches wide. 205.8
[ 1 205.8-375.6 - Joints are mod: ately close to
widely spaced, with a few zones of closely Run 45
i | spaced. Trace of carbonate. 205.8 100
209.3-210.7 - Joints closely spaced. to (88)
| 210 | 229.8-231.8 - Joints closely spaced. a1e.7
(178.1) e, S
Run 46| 100
L (100)

cew oEscRPTION * ATon g : AENSTH c
g NOCR T u.v;'mnnmuv:::nmx:‘g::m:u!r = ::
iord Run 46
| ] Diorite 210.7 100
to (100)
215.7 | |
Run 47
215.7 100
to (100)
220.8
L 220 ]
(186.86) — —
a Run 48
220.8 100
| | to (100)
225.8
Run 49
R ] 225.8 100
to (94)
230.8
L 230
(195.0) SHpRS [S—
1 J Run 50
230.8 100
to (100)
I 7 234.8-236.4 - Shear/fracture zone, joints 235.8
very closely spaced, at 20°. Chlorite and
carbonate coating, less than 0.1 inches thick, o
i ] slickensides.
Run 51
L 235.8 100
to (90)
240.8
L 240
(203.5) —
L 4 Run 52
240.8 100
to (100)
- 1 245.8
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CLIENT ALASKA POWER AUTHORTTY JOB NO P5700.05 CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05
PROJECT Susitna Hydroelectric Project MOLE w0  BH-4 PROJECT Susitna Hydroelectric Project MOLE N0 BH-&
SITE Watana (North Bank) sHeeT w0 9 oF 31 SITE Watana (North Bank) SHEET M0 10 9F3)
T | e | eSS o o semermoner e, | PRE | 2 M| menwe | SHSL cLoR e oo cumae ot s, | B |
Diorite Run v5,2,4,._u,4 | Diorite Run 59
. 4 s 4
247.1 - Felsic vein, 90°, light gray. less Run 53 279.8 - Carbonate vein, 30°-40°, 0.1 inches 275.8 }00
than 0.25 inches wide, tight, hard. u wide. to (100)
i 1 245.8 | 100 - 280 280.8
to (100) (237.4) )
| 250 | Ll L 4 Run 60
(#az.e) — - 280.8 10
to 2)
E Run 54 B 1 285.3
251.0 100
L ] to (100) L
B3] Run 61
L ] s R - ] 285.8 100
Run 55 289.4 - Healed shear, 107, 0.1 inches wic+. ;g ; (100)
M 290 healed with carbonate, tight, harc <90.
" 7 [(245.9]] 289.5 - Joint, 10° with slickens =~ cf 1
260.8 carbonate and chlorite coating.
-(222395)- ] 291.0 - Healed shear, 107, less tas' (. Run 62
2 = in.nes thick, carbonate filled, tignt, nara. 290.7 100
to (100)
L ] Run 56 - 1 295.8
260.8 100
] Lo (100) | e
i 295.8 100
I to (84)
i ] i 1 298.9
Run 57 LR e
s 265.8 | 100 | 300 . 298.9- [ 100
to (100) (254.48) 300.8 | (95)
270.8
L 270 L 4 Run 65
(229.0 IO VSRSERSN 300.8 100
to (100)
| i Run 58 u 4 305.8
270.8 100
] o |Axel i ] 306.0-307.9 e
i 314.2-314.6 _ Red intergranular stain on the F!En gﬁ
diorite. 3t3. (%gg)
- (Run 59 = 3 1 310.8
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CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05 CLIENT ALASKA PCWER AUTHORITY JOB NO P5700.05
PROJECT  Susitna Hydroelectric Project MOLE w0 BH-4 PROJECT Susitna Hydroelectric Project MOLE MO 8H-4
SITE Watana (North Bank) sweeT wo 11 oF 31 SITE Watana (North Bank) SHEET MO 12 OF 2]
SEPTR . OLOR, TEx ’ 4 G, , FAULTING, LENGTR g pr— y m—— " JENGTH
e | e | R | = - e | e | o | X
L %TZO Diorite Run 66 | Diorite un 73
k2818 4 343.7-343.8 - Fracture zone, up to 0.1 inches ha0.8 100
loun 67 wide, irregular, discontinuous, healed by %o (100)
1 1 calcite/carbonate, tight, hard. ng s |
3“3‘8 ,:%, 344.0 - Healed shear, 307, healed by dark
L v green, fine grained igneous material, tight, -
315.8 - hard
% Em 74
1 316.2 - Healed breccia, 20°, 0.1 feet wide, - - : :5‘7 (}gg)
[’ healed with dark green, fine arained igneous |o = .o 358 7
material, hard. - 150 »
- 1 35.8 | 100 Trengh
to (96) (296.8) T Se——
| 320 | 320.3-320.6 - Core hroken by drilling, fresh, |320- i Run 75
(271.4) angular pieces, 1.0 to 2.0 inches. B P hs0.7 | 100
= i to (100)
- : 322.0-322.3 - Inclusion of fine graired, dark |
green diorite. Run 69 - 355.6
320.8 100 355.8 - Fracture, filled with carbonate, dis-
| 4 324.4-325.0 - Fractures healed with carbonate,| to (100) | ] continuous, 0.25 inches wide. ——————
irregular shape, discontinuous, up to 0.5 325.8 356.5-357.7 - Fractures. 0°-10°. healed with Run 76
tnches wide. - carbonate less than 0.1 inches thick. 355.6 | 100
i " 326.7-330.4 - Joint, 0°-10°, chlorite and i 1 to (100)
carbonate coated, faint slickensides. Run 70 360.2
- ; 325.8 | 100 | 260 | [
to (100) (305.3) 8155
P( 330 ). 330.8 . ] 366.?,'- Healed shears, 157, less than or Run 77
279.8 " equal to 0.25 inches wide. Healed with dark |360 2 100
331.2-332.2 - Fracture zone, joints very —_——g— ] : k
closely spaced at 0°-30°, some surfaces green, fine grained diorite, hard. 322 4 {100)
3 1 altered hydrothermally. Run 73 - .
330.8 100 e leo
[ ] 332 3 (100) 1 _ Run 78
: 367.) - Healed fracture, 0.1 inches wide, 365.4 100
e reqular, discontinuous, healed with carbonate. |7, (100)
§ 1 i 1
Run 72 370.5
i 335.8 100 | 370 L - ini
to (100) (313.8i 370.0-370.5 - Core broken by drilling. } k. ‘
340.8 Run 79
L 340 J L ) 370.5- | 100
(288.3) 375.6 | (100)

3 |

| ®
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CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05 CLIENT ALASKA POWER AUTHORITY JO8 MO P5700.05
PROJECT  Susitna Hydroelectric Project MOLE MO0 BH-4 PROJECT Susitna Hydroelectric Project WOLE M0 BH-4
SITE Watana (North Bank) SHEET Mo 13 oF 31 SITE Watana (North Bank) sHEET w0 14 of 31
Tl e i s R g Vo e e, €7 | SR | il SR R - BT g gl B e
| ——)
Diorite 373.0-373.2 - Felsic dike, white-yellow to Run 79 Diorite 405.2 - Healed breccia along a joint at 10°- y m—
| gray, 10-20° quartz, 1.0 to 2.0 inches wide. 3{0.5 (JI%} - . 20°, approximately 1.0 inches wide. Healed i B
Contacts are hard, tight, and irregular. 372.6 with dark green, fine grained diorite. un
! ] 375.6-423.9 - Joints are moderately closely i | J 405.5 (:gg)
spaced, average 2.0 feet, generally trace of [Run 80 4%8 2
carbonate and/or chlorite. .
375.6 100 410
i ] 378.5 - Joint, 20°, trace of silt/clay. to (100) 3477 —
380.6
380 Run 87
(322.2) _— — 410.4 98
to (98)
L ] Run 81 I b
380.6 100
to (100)
- 1 385.6 . 3 416.5-416.8 - Healed breccia, 507, diorite s}
inclusions up t. 2.0 inches in dark green, Run 88
I, - = fine grained diorite. 415.7 100
F i Run B2 i i 417.7-818.6 - Healed breccia, diorite frag- | to | (100)
ments up to 2.0 inches and comprise 70-80° of |420.7
385.6 100 420 the rock. Healed with a dark green, fine
] 1 to (100) (356. 2] grained diorite, hard. tight. _
s 419.3-419.8 - Fracture zone, joints very Run 89
'(3%%97)‘ - closely spaced at 60°, carbonate filling,
,,,,, | — tight healed joints. 420.7 (}gg)
5 " " to
- : 392.4-393.2 - Healed breccia along several Run 83 B ] 420.8 - Felsic vein, 157, less than 0.25 425.7
Joints at 0" and 15°. Healed with dark green, 390.7 — inches wide, tight.
fine grained diorite, tight, hard. 0. ('53) 423.9-510.4 - Joints close to moderately |
i T " 395.5 - - closely spaced, average 1.0 foot. Trace to
395.4-395.7 - Carbonzte vein, 107, up to 0.25 . coating of carbonate and chlorite. B
HIHe st S 426.0 - Joint, 10° with faint slickensides on |0 5 | 149
[ Run 84 I chlorite. Felsic vein, 15°, light gray, fine [“0° (100)
395.5 100 grained, chilled contact, tight, hard. 430.9
- 1 to (100) L 430 ] 429.2 - Joint, 60° with faint slickensides.
sasd el 429.5 - Joint, 10°, with slickensides on —t——
| 400 | L ] chlorite. Run 91
(339.2) - — -4 |- — 429.8 - Joint, 55°, with slickensides on 430 100
chlorite at 40°. 30.9
Run 85 to (100)
400.6 | 100 435.8
to (98)
| 405.5 X ] Run 92
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PROJECT Susitma Hydroelectric Project

CLIENT JOB WO P5700.05

MOLE W0 BH-4
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CLIENT ALASKA POWER AUTHORITY JoB NO

PROJECT Susitna Hydroelectric Project

P5700.05

BOLE M0 BH-4

TE Watana (North Bank) SHEET M0 15 oF 31 TE Watana (North Bank) SHEET w0 16 oF 31
e LEwGTH c pra—— \o% COLOR, y L SOINTING, nG, | LEWGTW ¢
| meow | e s . | O | = e o I
Diorite 430.7 - Joint, 10, 0.25 inches thick, healed [|Run 92 470 Diorite 465.4 - Shear along joint ac 40°, slickensides Jun 98 | 100
- . with carbonate, tight. Crosscutting joint, 435.8 100 5398 6'.- 0.1 inches thick gouge. (98)
R i T s Carstny, | e VO 465.6 - Felsic dike, light aray, fine arained, | |
| 440 ral " 440.8 i ] possibly granodiorite, approximately 2.0 inchesRun 99
(373.1) 430.9-439.2 - Joints/fractures 0°-10" and 30°- wide at 40°, tight contacts. Part of dike is a70.8 | 100
50°, very closely spaced, irregular and A crosscut by the above shear. to |(100)
L 3 discontinuous. Healed by carbonate and |run 93 L ] 475.8
sulfides, generally moderately hard with some | 9
zones of friable rock, tight. 440.8 100
L 444.5 - Healed shear, 30°, 0.25 to 0.5 inches |52 o | (100) L ] R
wide. Healed with dark green, fine grained g Run 100
L ] diorite. | ST AN | | a75.8 | 100
145.0-448.0 - Andesite dike, 50°, medium Run 94 to (100)
gray-green, aphanitic rock with approximately 480.8
B ] 107 phenocrysts of carbonate up to 0.1 inches, [445.8 100 | 480 |
parallel to flow structures. Fresh, hard, to (100) (407.0) S
unfractured, contacts tight. 450.8
- 450 4 450.2-455.2 - Felsic dikes, four, 20°-30°, - - Run 101
(381.6) fine grained, composition is probably close | 483.3 - Joint, 10°, possible faint slicken- 480.8 | 100
to a granodiorite. Moderately closely spaced.HRu” 05 sides on chlorite. to (od)
- 1 1.0 to 2.0 inches wide, hard, tight contacts. 3 1 485.7
450.8 100
to (100) (| | S
- y 455.8 -
fun 102
I ] gl | | 485.7 | 100
Run 96 489.2 - Healed shear, 30°, 0.75 inches wide, |40  [(100)
| | 458.2-458.6 - Fracture zone, joints very 455.8 | 100 | as0 | healed with dark green, fine grained diorite.
closely spaced at 30°, healed with carbonate. | to (100) (415.5) 490.1 - Healed shear as above, 40°, 1.0 inch |} . __ ) SRS
460.8 wide. Run 103
L 460 L :
(390.1) UYL 490.6 | 100
to (100)
i i 462.0-463.5 - Alteration zone, slightly Run 97 L 1 495.6
altered hydrothermally, diorite bleached to 4690.8 100
light gray-green, hard. to (100) T .
- R : 2 ’ : . 465 9 L - Run 104
464.0 - Joint, 20°, faint slickensides on 495.6 | 120
chlorite. Crosscut joint at 30°, faint 497.3-499.0 - Inclusion or dike of fine to {100)
! i slickensides on chlorite. S —— ! | grained, dark creen dicrite, sharp contacts at [498.0 |
Run 98 40°, tight, hard. un 105
. ;g) e (gg)
I8 to 500 | to
1 470.8 |'(aza.ci] lﬁ_.__
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SITE Watana (North Bank) SHEET w0 17 OF 3!
I R e L ol
Diorite
I 502.6-503.0 - Felsic dike, light gray, fire un 106
grained, probably granodiorite. Upper contact 500 )
fractured, lower contact tight at 70°. Hard, 00.8 r]DO
3 1 unfractured. to (100)
505.8
i Il —_—
Run 107
L 4 505.8 | 160
to (100)
510.7
by sl 510.4-627.8 - Joints moderately close to
VRS m’de!y spaced, trace of chlorite and carbonate —— _—
i | Coaging: Run 108
510.7 | 100
to (100)
i 1 515.8
Run 109
L 515.8 | 100
to (100)
520.5
| 520 .
(441.0) e =
Run 110
523.5-525.1 - Zones of joints very closely 550'5 }gg]
spaced, at 20°-30", healed with carbonate. 522 g™
524.3 - Healed shear, 30°, 1.0 inch wide,
heaied with dark green, fine grained
L )] diorite. 3 i
526.5-527.6 - Textural and mineralogicel fun 1
changes. Medium to fine grained, less than 525.6 | 100
I 1 15° mafics. Hard, sharp, tight contacts. to (100)
530.7
} 530
(449.4 = X! S
Run 112
L 4 530.7-] 100
535.8 |(100)
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SITE Watana (North Bank) SWEET N0 18 OF 31
£Pn DESSRIBTION LOLOR, TENTURE. FOLATION JOINTING, FRACTURING, FAULTING ! LENGTH i
- nocK TRE ALTERATION, wATER LOSS OB GAIN, CAVING, LOST CORE, CEMENT NG, [7C b w30
Diorite Run 112
1 530.7 | 100
to {100)
535.8 .
537.1 - Shear along joint, 20", 0.5 inches of eun 113
breccia and gouge, slickensides on chlorite. =
i 1 s . 4 : 535.8 | 100
537.7 - Joint, 30°. slickensides on chlorite. to (100)
540 538,3-538.9 - Numerous healed fractures, 540.7
1457 471 irreqular, discontinuous. Healed with
S calcite/carbonate, up to 0.25 inches wide. —
L 1 539.1-541.2 - Felsic lenses and dikes, light | na
gray, fine to medium grained. Felsic material [U" '’
comprises 50 of rock, tight contacts, hard. 540.7 100
i 1 543.7-548.9 - Alteration zone, bleached 5;2 a (65)
yellowish-white, hydrothermally altered, No e
mafics, feldspars aitering to clay, moderately ool e
r 1 hard to soft. RQD = 0.
Run 115
L 4 545.9 | 100
to (43)
550 550.8
[466.4) _
4 Run 116
553.0-553.5 - Felsic dikes, three, 80°-90°, 550.8 00
closely spaced, less than 0.5 inches, hard, .
P to (100)
tight. CEE &
555.8
Run 117
i ] 555.8 | 10
559.7 - Healed shear, 307, 1.5 inches wide. to (110)
Healed with dark green, fine grained diorite, | 560.8
| 560 N
474 6 hard.
74.9) ! I
-561.2 - core.
560.5-561.2 - Red sta.i.ng on core Run 118
560.8 | (0
to (100)
L | 5C5.8

e
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700.05

WOLE MO BH-3

SITE Watanma (North Bank) SHEEY w0 12 OF 3]
T e | ESmRSLISISSSINSTSRE (4R o
Diorite fun HS‘r 5
567.7 - Felsic dike, 907, light gray, mediur kun 118
to coarse grained, unfractured, 0.1 feet wide, [*
L tight contacts, hard. 565.8 | 100
569.3 - Joint, 0°-20°, carbonate healed. slightf (19 o (100)
510 | hydrothermal alteration up to 1.0 inch. "
(483.4) 571.7-574.9 - Alteration zone, bleacned to
yellow-white, moderately to severely zltered lrun 120
F 1 hydrothermally. Feldspars altered to clay, no ¥
mafics, moderately hard to soft, locally §70.9 | 100
friable. RQD = 0. to (50)
[l 1 575.9
Run 121
L 4 578.0-578.8 - Healed shears, closely spaced, 575.9 | 10C
healed by dark green, fine grained igneous to (109)
marerial, hard. 580.8
[ 5080 578.5 - Possible offset of felsic dike,
(421.8) 1.0 inch wide. Offset up to 0.5 inches. -
E Run 1221
580.8 | 160
to (100)
1 1 585.8
Run 123
} 588.5 - Healed shear, 307, healed with 585.8| 100
ce~bonate less than 0.1 inches wide. Healed to (100)
with dark green diorite, tight. 590.8
: :&P 3' 588.8-588.9 - Fracture zone, fractures very
(500.3) closely spaced, healed with carbonate, dis- ol S
I | continuous, irregular, hard. Run 124
591.0 - Healed shear, 30", 0.25 inches wide, 590.8| 100
healed with dark green diorite and carbonate, to {100)
L i tight. 565.8
i 1 [Run 12
- - - e - - - - - - - L - ‘
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CLIENT ALASKA POWER AUTHORITY 408 WO P5700.05
PROJECT Susitma Hydroelectric Project MOLE M0 (Bu.d
SITE Watana (North Bank) SHEETY w0 .7 OF 3]
| (153 [
. EscEET COLOR TERTURE FOLATON JONTING FRACTURNG, FAULY NG, | - ;" -t
-- HCH -Tyes su:uaa-_:uumo- ur--.n:u.tcl':aq. CEWENT NG e i g ! -
Diorite 537.0 - Felsic dike, 80 . light orange, 0.5 |
H 1 inches wide. Truncated by healed shear at 207 JRun 125
597.9 - Inclusion of dark green, fine grained | 595.8 | 100
. 600 | diorite, diameter of 1.0 inch. to 100)
(508.8) 600.7
L ] Run 126§
600.7 | 100
to (100)
L ] 605.7
Run 127
605.7 | 100
to {100)
= 610.7
. 610 610.9-6168.3 - Shear/alteration zone, bleached
517.3) to a light yellow-gray, slightly to moaerately
altered hydrothermally with zones of severe
L ] alteration. Felgspars altered to clay, fun 124
moderately hard to soft, biotite crystals 7
) 610.7 100
close to altered zome. ro (15)
I 612.1-618.3 - Shear, 0", 0.5 inches wide, | 615.7
partially healed with carbonate and
chlorite. RAlteration is more intense on —
i one side than the other. -
Run 129
] 615.7 | 100
to (59)
620.8
o o 620.1-622.2 - Shear, 10°, partially healed by
= carbonate, up to 0.5 inches wide. = ——
| ] Sun 130
620.8 | 100
to (80)
- 1 625.9
627.8-710.2 - Joints close to moderstely “‘;gstg' -
closely spaced, chlorite coated with trace to t e (88)
i coating of carbonate. 638 ol




N ] "ol | gmmsn i -y r—— o e — Tl —— p— Y R i e —a el o C—

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALD , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JO8 O P5700.05 CLIENT ALASKA “OWER AUTHORITY JOB NO P5700.05%
PROJECT Susitna Hydroelectric Project HWOLE WO BH-2 PROJECT Susitna Hydroelectric Project WOLE M0 Hh-2
SITE Watana (North Bank) SHEET W0 ] oF 31 SITE Katana (North Bank) SHEET w0 2 oF 3]
DT PESCMETIOn [OLOR. TENTUSE FOLATON LONTING FRRCTURNG, FALLT NG I LEnGTe - 8w e mEY OL0R TEsTusE ST SONTING FRACTUR NG, FAULTING [ LENGTS |'
T focs yrer ALTERAT/ON, SATER LOSS OF GAIN, CAV NG LOST COME, CEMENT NG, €70 i ,ﬂ‘.‘- T ¥ oce Tree ALTESATION, mATER LOSS OF AN, CAVNG, LOST COME, CEVENT NG, E7C | r".-'?‘ | =g
Diorite 629.3 - Shear, 107, 0.25 to 0.5 Inches wide. [Rgn 131] 100 Diorite 3
534211 partially healed by carbonate. (88) : Run 138
iR 660.7 | 100
= ~ 3 2 132 to (66)
3 1 632.5 - Joint, 10°, partially healed by un 132 665.7
carbonate. Slickensides on chiorite. 630.9 | 100
to (30) . d ; -
[ 635.9 i 666.8 - Diorite breccia, 0.5 inches wide, e
635.9-637.5 - Fracture zone, joints and healed with carbonate, irregular, tight. Run 139
fractures very closely spaced, up to 0.1 incheg 665.7 100
- 1 wide. Healed with carbonate, discontinuous. + to (96)
irregular. Run 133 669.7-670.7 - Joints, 107, 0.5 inches wide, 670.7 P
o = healed with carbonate. Irregular fractures.
- 635.9 1 100 . 670 . discontinuous, healed with carbonate.
to (70) 568.2)
640.8 671.4-672.3 - Red stain on core.
640 e y . 5 Run 14
[(542.7]] 3 672.8 - Joint, 307, 0.25 inches wide, healed s
NN with carbonate. 5;“-7 :gg‘
o 98 )
J . dai ; ; " Run )34 673.6-678.6 - Shear, 0°-10", partially healed | g75 7
o 642.4 - Joint, 107, slickensides on chlorite L + by carbonate and chiorite. Slickensides, thin 3.1
B:U'E :gg) coating of gouge less than 0.1 inches.
1
o : 644.1-644 .8 - Fracture zone, joints very 54‘5_9 b
closely spaced, at 60°. Run 141
L 1 == 675.7 100
Run 135 to 67)
R0 8
g 645.8 | 100 680 680.8
3 1 648.0-648.7 - Healed breccia, fragments of to (70) i
diorite comprise 70-80°, healed by dark green | g50 8 (57¢.¢€)
diorite. Hard, joint at 20" at upper contact,
,‘%‘SIO,,.I healed with carbonate, approximately 0.25 Run M#
| Sl inches wide. i = 680.8 | 100
I | 649.4-649.8 - Joints, 50°-70°, very closely  [Run Hﬂ to | (100}
spaced, tight. 650.8 | 100 6857
to (85)
r 1 655.8 L =)
Run 147
N 685.7 | 100
L : 1 to | (100)
Run 137] 690.8
655.8 | 100 630
] Ak (585.1 691.7-691.9 - Felsic ¢ike, 30°, light green- gL
660.7 gray. medium grained. Up to 10% quartz, 5-10%|pyn 784
| 660 mafics. Tight, welded contacts, fractured and| gog.84 100
(559.7 —— healed with carbonate, hard. 695.8 | (100)
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L | 698.7-700.4 - Shear, 107, partially healed
with carbonate, chlorite. Faint slickensides. | 695.8 | 100
to {100)
- 700 A 700.8

(593.€) 701.4-703.1 - Numerous healed fractures,
i closely to very closely spaced. up to 0.25 Run 146
inches thick. Healed with carbonate,

= 700.8 100
irregular, discontinuous. to (100)
- 705.7
Pun 147
L 705.7 | 100
to (90)
710.8
L 710 710.2-710.8 - Fracture zone, joints and
(602.1) fractures very closely spaced, angular pieces
0.5 to 1.0 inch, most surfaces stained.
¥ 710.2-755.9 - Joints closely spaced with zones fRun 148

of very closely spaced. Generally a coating 70.8 | 100
of chlorite and a trace to ceating of =

SITE Watana (North Bank) SHEEY w0 23 oF 31
| e e e e e | B | =
Diorite 692.8-693.3 - Pods of felsic material similar Run 144
- il to above dike. Irregular shapes up to 1.0 690.8 | 100
inch, hard. to (100)
| i 693.9 - Inclusion of dark areen, fine grained 695.8 —
diorite, 2.0 inches long.
Run 145

CLIENT ALASKA POWER AUTHORITY JO8 NO P5700.05
PROJECT Susitna Hydroelectric Froject MOLE MO Ek.-4
SITE Watana (North Bank) SHEET w0 24 of 3
. : . | comra
LE A SESCRIPTION COLOR. TERTURE FOLUATON JONTING FRACTUNING, FAULTING, | & -
»- ] e ALTERATION, WATER LOSS O GAIN. CAV/NG, LOST COME. CEWENT NG £1C | “hem 32
3
P S |Run 150] 38(56
4 Diorite 726.1-733.9 - Shear/fracture zone. joints very | 8 %)
close to closely spaced, oriented at 30" and
10°. Numerous irregular fractures, some Run 151
L 1 carbonate healed. Slickensides. 725.8 | 100
to (15)
730.8
L 730
(619.0)
b 1 732.5 - Joint, 10", with slickensides on pun 152
chlorite.
730.8 100
L 734.6-738.0 - Shear/fracture 2ome, numerous to (30)
joints very closely spaced, at 30 Sore 735.8
healed with carbonate, up to 0.25 inches
] thick, tight.
736.4 - Joint, 207, slickensides on Pun 153
chlorite.
i 1 Scaam o - 3 735.8 | 100
738.3-738.5 - Joints, 70°, closely spaced. %o 30)
740.8
L. 740
(627.5
742.3-743.2 - Fracture zone, joints very Run 154
closely spaced at 70
740.8 100
to 35)
745.8
Run 155
745.8 | 100
z = - to 60)
749,.4-755.0 - Fracture 2one, joints and 750.8
750 fractures very closely spaced. mostly tight,
I é?g 6 randomly oriented. Jloints at 0°-10". and
= 60, less than half are healed with carbonate,
! 752.8-755.0 - (ore broken alongc the 60 Run 156
Joint set. 780.8 100
to 16)
- 755.9
755.9-768.8 - Joints are close tc moderately
closely spaced. )
i Run 18

" J to (90)
carbonate. 75.8
712.0-713.5 - Fracture zone, joints very

s ] closely spaced, at 20° and 60°. Joints at
20" are healed with carbonate.

Run 149
L ] 715.8 | 100
to (36)
720.8
720 e )

f 610 ﬂi 720.1-721.1 - Fracture zone, joints very

(610. closely spaced, at 40°-70°. = .

L 4 Run 150]
723.3 - Joint, 207, trace of silty sand. 720.8 38

to (56)

- 1 725.8

- - - - - - - -
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SITE Watana (North Bank) SHEET M0 25 OF 3] e watana (North Bank) SHEET w0 26 of 31
. EscmeTion C0L . - FRACTUG, FAULTING, | SEWGTR < 2 cEssmeT.on | TERTURE, FOLATION, JCNTiNG, FRACT UG, FAULTING, | LENGTS ¢
o ace Ve ummmm::.;::::uw:'l: e s iy PR T um&%&?m.mu:muw:.'lz ’ e e
Diorite
k { Diorite 758.5-759.8 - Healed shear, 10", healed with n 157 | 790 (90)
derk green diorite and carbonate, tisht. 755.5 | 100 (665.5 ]
to (94)
(67‘3‘35)4 760.9 - 7
: s 100
! ] [run 158 ! ; (59)
760.9 | 100
to (80) S S
- 1 765.8 i 1 : " - e
797.1 - Inclusion of fine grained diorite, oun 165
diameter 1.0 inch. 2
i 1 i i i 797.8-798.1 - Fracture zone, joints very 7:2‘8 E?g}
Run 159 closely spaced at 70°. Carbonate, chiorite 800.7
| | 768.8-771.2 - Fracture zone, joints very 765.8 | 100 | 800 | coating, possibly some talc.
closely spaced, at 0°-10°, some are healed to (65) (679.1 R [
y 770.
} | by carbonate _ 0.9 | | Run 166
(623.0) 768.8-786.2 - Joints close to very closely g800.7 | 100
spaced. —— — B803.0 - Healed shear, 107, healed with fine m‘ (69)
run 160l ! | grained felsic material, tight. Offset of 805.6
1 1 0.5 inches along inclusion of fine grained 4
770.9 | 100 dirite.
s 1 7;2_9 (16) 3 1 804.1-805.3 - Fracture zone, joints/fractures A
very closely spaced, at 0°-10°, and 40", Run 167
most healed with carbonate, broken by drilling 805.6 | 100
5 ] - i 1 805.2-806.2 - Healed shear. 10°, 1.0 inch wide to | (88)
Run 1€1 fragments of diorite, healed by dark agreen 810.7
| ] 775.9 | 100 | 810 ! diorite, tight, hard.
to [s8) (68€.2 811.9-820.5 - Textural changes in diorite, - -
780.9 light gray-green, medium to coarse grained, Run 168
T 780 4 780.0 - Joint, 15°, slickensides on cnlorite, - g less than 10° mafics. .
.4 € ilt. . L
{13 trace of yellow candy silt —t— — 812.0-B15.8 - Shear/fracture 2one, |oints very 8:? : ;2?)
| lrun 162 closely spaced at 10" and 60°. Eroken by 81l5 8
i _ e ; i 1 drilling, pieces 0.5 to 2.0 inches. coated '
783.7 - Joint, 15°, trace of silt or clay. 780.9 | 100 with silt or clay. Most joints are tight,
7tti' 5 (50) | i minor sulfide mineralization. T (—
= 813.5 - Breccia, 1.0 inch wide, partially Run 169
nealed with carbonate. =
L o 786.2-850.5 - Joints close to moderate’y ST R L 4 815.8 | 100
closely spaced, average 0.5 to 1.0 foot. ‘_}“ 100 to (32)
Chlorite coating, trace to coating of %5-9 (20) 820.8
- 4 cartonate. 7“ \ | 820 _
90.9 (695.4
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Diorite
3 4 b;n 170
820.8 | 100
! J to (80)
825.3-825.9 - Core is broken by drilling, Behi
minor sulfide mineralization on broken
- 1 surfaces. N =
JRun 171
- 1 828.8 - Joint, BO°, faint slickensides on 825.8 | 100
chlorite. to (60)
830.8
| 830
(703.8 ) )
L 4 Run 172
830.8 100
. to [40)
F 1 834.5-835.8 - Fracture zone, joints/fractures 835.8
very closely spaced, at 0"-10° and 40°-60", ’
irregular, healed to partiaily healed by
- 1 carbonate. Joint/shear, 07, offset 0.1 inches -
17
837.8 - Joint, 50°, possible slickensides.  [°" ' 3
| 1 835.8| 100
to (94)
840.8
| 84D |
(712.3 —
3 1 Run 174
840.8 | 100
] to (100)
i 845.7
Run 175
L - 845.7 | 100
to (85)
850.5
- 850 . 850.5-896.0 - Joints moderately closely
(720.8 spaced, chlorite coating, trace to coating of [ n"174
carbonate. 8s0.5| 100
i ] to (100)
855 6
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e ! , SESLEPTON COLOR TESTUSE FOUATON O NTING FRACT NG, FALLTING LENGTm \' -
ol | SRS RIS ALTERATION, WATER LOSS OR GA'N, Chv NG, LO8T CORE, IWENT NG €70 n o
Diorite un 176
i 1 850.5 | 100
*a 100)
855,
! ] -6 1 =
Run 177
a E I )
+ 1 858.1-869.9 - Diorite changes to light creen- ‘Ef 6 :3{9\
gray, 10-20® mafics. 5605 s
0 859.6-866.6 - Fracture zone, joints and
(729 fractures very closely spaced, oriented at 4
307 and 70°. Mostly tight, less than 25
L healed with carbonate. Run 178
860.5 | 100
to (100)
3 865.5
- :
Run 179
| £65.5 | 100
to 100)
B70.6
|- 870 .:i 870.3-871.0 - Fracture zone, joints very
(737.8 closely spaced at 60°. =
L B Run 180
873.0-875.2 - Shear/alteration zone, core B70.6 | 100
bleached to a light yellow-green, slightly to to (80)
I 1 moderately altered hydrothermally. Hard to 875.6
medium hard, joints/fractures very closely
spaced, tight, generally healed with carbonatey |
i ] 875.0 - Shear, 60°, healed with carbonate, 181
breccia, 0.1 feet. Ru'; 8 100
+ 1 877.5 - Inclusion of dark green, fine grained 8tg'6 (100)
diorite. 1.5 inches in diameter. 880.6
| 880 878.8 - Joint, 30°, trace of clay.
(746.2) 1
Run 182
r 1 880.6 | 100
to (92)
BB85.6
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SITE Watana (North Bank) SHEET w0 29 oF 31 ITe Watana (North Bank) SnEET w0 30 of 31
e IPTION COLOR. TEXTURE, FOLATION, CINT TG, FaLT - e ' 20U . —_ i | comom | o
wontwe | SSNEDES Coute. e e e . s - e | S S e | | X
Diorite 883.5-884.5 - Numerous healed fractures/joints A Dior te 913.5-939.1 - Healed sh 2 -
[ 1 healed with carbonate, 10° of rock. Joints, I b 1 ik S’;;"S_;E;‘_{ Closely s;a:‘e;. :::ie:u'i;:r:::t pat: ¥4
20°-30 . fractures are irreqular and green diorite, hard, competent. Felsic dikes | 915.6 | 100
discontinuous. 100 920 within shear are light gray, fine grained, up to (100)
1 £100) 1 780.2) to 1.0 inch wide, offset along healed shear 920.6
e planes up to 1.0 inch. Approximately 50-75 . | B
i i - roxim 1y £ R 1
M 7%20. N 890.6-895.7 - Shear/alteration zone, core is 3 ghez;’::,lsz:ﬁ:]?g ?:?:ré u:ﬂ:;u faataly 28.0 un; 190
= bleached to a light yellow-green, generally 1 920.6 100‘
slightly altered hydrothermally. Generally 0 184 to (100)
+ 1 hard except for the following zones: Y L 925.7
B91.7 - Healed shear, 507, crosscut by a 832'5 Igg}
i joint with clay fillings less than 0.1 8956 -4 -
inches wide. . i Run 191
863.0-895.1 - Moderately altered hydro- = - 925.7 | 100
3 thermally, moderately hard to soft, - to (100)
locally friable. Run 185 930.3
E ] 893.1 - Shear, 157, 1.0 to 2.0 inches of 895.6 | 100 | 930
breccia, partislly healed by carbonate. to {100) (788.6) R [S—
900 893.3-893.4 - Broken fragments of breccia. 900.6 Run 192
_(763.2)‘ 893.8-894.1 - Fragments of .ltered dioritel  _{ | i 930.3| 100
and breccia, pieces less than 1.0 inch. to (100)
- 1 895.1 - Shear, 30°, 1.0 inch wide, breccia [fU" 186 3 935.4
and gouge healed with carbonate. 900.6 | 100
| . 896.0-949.6 - Joints moderately close to wide, 952 6 (%8) N | B
chlorite coating, trace to coating of . 1 1 Run 193
carbonate. 935.4 | 100
P 1 898.9-899.8 - Joints, 30° and 70°, very cur 1871 b . ) tr | (100)
closely spaced, healed with carbonate to 0.1 o 939.3-939.4 - Fragments, two, of andesite 939.3
inches. 905.6 | 100 porphyry, probably fell in hole during bit | S
[ 5 " : to (100) L 940 change.
3024 - Inclusion of dark green, fine grained 910.6 (797.1) Run IQIJ
forite. 939.3| 100
3110,‘* 903.0-903.2 - Inclusion or dike of dark green L 1 u;‘ (98)
(771.1) diorite, sharp cuntact at 45°. s ] 944.4
L 4 904.5 - Joint, 80°, clay and carbonate coating{Run 188 I ]
909.1 - Felsic dike, 50°, light gray, medium 916.6 | 100 i i i
grained, 0.5 inches wide, unfractured, tight to (100) Run 195
i ] contact. 915.6 4 oat.4 %
909.5-910.5 - Healed shear, 0°-10". healed to (96)
L ] with dark green, fine grained diorite. [Run 189 100 | 949.6
(100)
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CLIENT ALASKA POWER AUTHORITY 408 WO P5700.05
PROJECT Susitna Hydroelectric Project WOLE wo BH-4
SITE Watana (North Bank) SHEEY m0 3] ofF 31
e 3 Lou oL L SO r - Wt LENGT :
| e | e oot e v s e, [ e [
945.6 | Diorite [ . _END OF BORING _ un 13
K605.3)
! ]
- 1
1




Acres American Incorporated - Consulting Engineer<
Buffalo, New York
Client  ALASKA POWER AUTHORITY Job No.  P5700.05
Project Susitna Hydroelectric Project - Hole No. BH-&
Site watana (North Bank) SheetNo. | of 3
I3 sqnmas, T | comg mgcoveny sod NUMBEE OF
ol [l TP [ - JOAS o~ wock  Tver srwanss
e & . - 2) 40 & 0 S X
U {2188 T ——

L Joverburden | TOP OF ROCK 12.4°
A Andesite vy
2  Porphyry I~ Shear/fracture.

i [~ Fracture zone.
a0 -
214
€n Ehes |- Fracture zore.
[ Fracture zonme.
Shear/fracture.

100 |2103 i Bt o ]

Diorite [ Frecture zone.

120 ™ Shear/fracture zone
140 -

2061 |2 Shear/fracture zone

P A 3
6 . .

- - | Fracture/alteration

180 zone.

1

200 Je0is —

220 =
= i |- Shear/fracture.

240

9760 Tes - -

260 alhis
230 - 4 ) )

[ A L - Joint, slickensides
on chlorite.

300 11934 <
320 e

- [N - [__ & [___} == = —_— —_—
Acres American Incorporated - Consulting Engineers
Buffalo, New York
Client _ ALASKA POWER AUTHCRIT Job Mc. #5700.05
Project Susitna Hydroelectric Project Hole No. fH-4
Site Watana (North Bank) SheetNo. -  of 3
SewgaAl. T | comE “:04." L ~umBLe oF
et ol P77 -~ - e i wca  Tvee sEwanas
. an i ah 3
360 . Diorite
380 RE
=3 - -
400 J .
41.‘ -' = . . .
v 2@ B Joints, slicken-
B B M si1des.
aar fracture zZone.
> Dike, mafic.
450 Shear.
480 -
i E] | ]
500
5 AREN|
" [+
520 —— r————
540 | L )] Shear.
& . )] 1 Alteration zone.
560 = :7
¥ i = Alteration zone.
580 - 1 -
600 : 3=
| W | Shear/alteration
620 & - R zone.
2 = — + Shear.
640 - 13
660 +—
€80 L R Bl
700 'LS?
[ ]




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB WO.:  P5700.05
PROJECT Susitna Hydroelectric Project WOLE MO.. BK-6
SITE wWatana (North Bank) SHEET NO. | OF 24
CONTRACTOR:  The Drilling Company DRILLING DATES- June 26 YO July 9, 1981
LOGGED &Y K.J. White, M.P. Bruen DATE: July 1981
DRILLING SOIL Casing Advancer CASING DIAMETER NW (3.0°) [.D.
METHOD ROCK Diamond Core - Triple Tube CORE N0 (1.75") 0.D.
LOCATION LATITUDE N3, 226,507 ELEVATIONS - DATUM M5L, A.S.P.C., Zone 4
DEPARTURE £744,756 GROUND SURFACE 1wne 8
AZIMUTH 225° ROCx SURFACE 1601.9
P 60° BOTTOM OF HOLE 967.6
WATER TABLE 1461.8 (12-06-80)
noTes 1) Depths measured along hole. True depths in ( ).
2) All angies measured to the core axis.
PN DESCRIPTION COLON TEXTURE, FOLIATION, JONT NG, FIRACTURMG, FAULTING, L %
1) —k e ALTERATION , WATEN LOSS OR GAwe, CAviG, LOST CORI , CEMENTING, £TC e
0.0 Overburden Sandy gravel with cobbles an¢ boulders.
4
80 } ! ToeorrOCK ! 1 |
(6.9) Diorite Gray-green, fin2 to medium grained crystalline |Run 1
rock, 30-40° mafics (biotite and hornblende), 8.0-] 74
L 10 ] up to 10° quartz. Slightly weathered, hard, to | (52)
{8.7) fresh. Joints moderately closely spaced with | 10.7 |
iron oxide staining. Run 2 ]
un 2
= £.0-10.7 - Core loss 0.7 feet. Red staining 10.7 88
in core parallel to some joints, penetrative tt-) (60)
to 0.5 inches. 15.0
4 J
_{ Run 3
15.0 | 100
7 I S —— . W
(15.2) | Quartz Diorite|Green-gray to light gray, fine to medium *
grained rock. Mafics 20-30" [biotite and
| 20 ] hornblende), 10-1Z° quartz, generally hard to mnd 1 83
(17.3) very harg, fresh. Gradational contact. ;X PP

February 1, 1982

pRoJECT Susitnmaz Hydroelectric Project

am - - -_— — — — P -~
ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jos WO PSTOML .05

WOLE wo BH-€

APPROVED ‘?/ /V///L// DATE:

SITE watana (North Bank) SHEET w0 . o¢ 24
| e | e e s o e e, | 22 [ o
Quartz Diorite|Joints are very close to moderately close, with|Run 4

[ iron oxide staining. 19.6 3
17.1-26.8 - Fracture zone, jcints and fractures 2;08 (n
4 very closely spaced, moderately to severely ﬁé"g’*l’*"—"—
weathered with penetrative iron oxide staining. 23.8 7
Core loss 0.7 feet. t6 1)
i 1 26.0-64.3 - Fresh to sliohtly weathered, with [26.8
more intense weatherinc on joints, iron oxide e e
staining. Joints closely to moderately closely|Run 6
i 1 spaced. 26.8 100
{
26.8-30.0 - Core loss 0.5 feet. 3503 €3)
.,;g o) ] 20.7-30.3 - Fracture zone, joints and fracturesfp o t— ——
wege very closely spaced, joints at 0°-10° and 3‘6 R
30°-40°, sliahtly weathered. =
| 4 to (6))
2.8 R
Run B
32.8 o
to (7€)
L 4 36.28
Run 9
36.8 100
to (59
0 40.5-45.0 - Core loss 0.2 feet. 40.5
h!l.ﬁl‘ e R
fun 10
| 4 40.5 06
to (30)
44.7
i 45,6-46.5 - Core broken by drilling. s i)
Run 11
I ] a7 | 9
to 7)
s ‘4 48.4-48.9 - Fracture zone. joints very closely | 439.1
spaced 0°-10°, 30°, and 50°-60°.
Fun 12| 100 |
L 50 " (0
23.3) = e
e Run 13 Iﬁ_.
| ] Run V&




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05 CLIENT ALASXA POWER AUTHORITY JOB NO P5700.05
PROJECT Susitna Hydroelectric Project HWOLE w0 BH-6 PROJECT Susitna Hydroelectric Project MOLE w0 BH-6
SITE Watana (North Bank) SHEET w0 3 oOF 24 SITE watana (North Bank) SHEET M0 4 OF 24
EFTH cRieT TERTURE, FOLUATION, JOINTING, F NG, FAULTING, LENGTH o £7h (BTioN COLOR, TEXTURE, FOLK " ' , FAULTING, LENGTH -
i Bock: Tvee uﬁﬁ%uc.ova:i :ou::hz-_‘:r\:d.to:bv:(u.?:u:w’:.’t:? el ®30 oG Tl “’:‘.:—..ﬁ?r}~.':.°r:-'is-°:f a'f.."?f:-.f»'l'::é:‘,m:iv':ﬁfcff % | ieen
Ouartz Diorite Run 14 jori Run 24
| i v 5).4- 100 | | Quartz Diorite ul
55.58 (82) B4.2 100
SRS aliicdt to (89)
[ 1 b [ 1 89.3-94.6 - Core loss 0.3 feet 53
.3-94.6 - Core loss 0.3 feet.
55.5 10c —
L 4 5303 (26) Lo | Run 25
i S (.9 89.3 | 94
60 ] Run 16 L ] ;2 5 (70)
(52.0) 58.3 100 ’
to (77)
- 63.2 F 1 K
s i Run 26
Run 17
B 1 64.3-105.8 - Joints are moderately close to 3.2 7 - 1 94.6 97
closely spaced, at 107 to 607, iron stained, = f to (78)
- to (33)
some carbonate filled. 66.5 e8.5
& 1 * - 8 98.5-98.8 - Core loss 0.3 feet.
66.5-67.3 - Core loss 0.8 feet. Core broken RuniE — *mm‘*er*“"—
by drillina. Ll 98.5-! 83
Bun 18] | 5
- 4 Run 20 L 100 4 100.3 (78_)_
6.7 | 100 (86.6) 101.8-102.3 - Core loss 0.4 feet. Run 28]100(75)
0 | ]504 (59) 102.7-106.3 - Penetrative iron oxide staining R;;nazg 71(54)
i .4 i 1 joints up to 0.5 inches.
(60.6) 71.3-73.1 - Shear/fracture zone, joints very ik 2 on J0imes: UR Run_ 307100 [07]
closely spaced, at 30°-60°. Slightly to i at :
- . moderately weathered, very thin clay gouge, 70.4 96 = 1 ) R . . Run 3
iron oxide stainina. to (41) 105.45 - Joint, 45, clay coating 0.1 inch. 103.1 94
75.3 105.8-106.3 - Fracture zone, joints very 5 (61)
i ] i | closely spaced at 10° and 70°, iron cxide 108.2
| ne— staining, clay coating on surfaces for 0.2
i Run 22 s ] feet. | S
75.3 100 106.3-136.8 - Joints moderately closely Run 32
to (771) spaced, generally fresh, minor iron .xide 10
d | 80.3 L 110 staining. 108.2 0
(95.3) to (94)
1Mm.z
5 S —— - 1 112.7-122.1 - Core loss 0.4 feet. | Run_ 331 TOO(I0]
(62.3) Run 23 Run 34
s ] 80.3 100 | ] 112.2 | 100
to (94)
to (77) 116.2
84.2 ¥
[ 1 Gn 28 [TO0T83) i 1 ["Run 35| 100(84)]
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ACRES AMERICAN INCCRPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIEN{ ALASKA POWER AUTHORITY JOB NO P5700.05
PROJECT Susitna Hydroelectric Project HOLE MO BH-£ PROJECT Susitna Hydroelectric Project HOLE Mo EBh-6
SITE Watana (North Bank) SHEET M0 5 oF 24 SITE watana (North Bank) sHEET o © oF 24
LAl ! JESCHIPTION LOLOR, TEATURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LEWSTH - £ T R LESCRIPTION LOLOR TExTURE. FOLATION, JO/NTING, FRACTURING, FAULTING LENGTH -
! | a6cE TveE ERATION, WATER LOSS OR GAIN, CAvING, LOST CORE, CEWENTING . ETC oF Suy #00 e BORK: " TNPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC o =23
| Cuartz Diorite Run 35 150 Quartz Diorite Run 42 }gg]
16.2 100 (129.9) TS |
to (84) Run 43
120 121.1 L J
(103.9) 150.6 | 100
4 to (46)
L , 122.5-123.6 - Penetrative iron oxide staining |, = o L J 154.2-155.1 - Fracture zone. joints very 155.6
on joints to 0.5 inches. closely spaced, at 20° te¢ 50°, iron and
1211 100‘ carbonate staining. .
L ] to (82) L ] - : ;
126.2 155.1-168.2 - Joints very closely to closely Run 44
spaced, carbonate coated, iron oxide staining. |
|- | 5 ] 155.6 | 100
e R T to (72)
o3 L e 160.6
! | S - | 160 |
129.6-130.6 - Felsic dike, light gray, fine oo (138.6) I
grained guartz phenocrysts, less than § 127.6 100 "
130 mafics. Fresh, unfractured, tignt contacts, at| to (91) = g 162.4-163.3 - Fracture/alteration zone, altered Run
(Mme.s) 20°. lron oxide stained joints, penetrative tof131.1 | hydrothermally, numerous healed fractures. 160.6 | 100
0.5 inches. Joints and fractures are very closely spaced, to {71)
i 1 131.0-131.1 - Felsic dike as above, 20°, un-  [Run 38 i 1 10° to 60°, some iron oxide staining and 165.7
fractured, tight 1310 100 carponate filling.
e 131. 0 T N
131.8-132.5 - Joints, 40°, with iron oxide to (83) - ] 165.6-175.2 - Core loss 0.3 feet. -
staining. 136.2 Run 46
168.2-186.8 - Shear/alteration zone, cor 145.7° | 10
136.8-155,1 - Alteration along joints pene- e - . § sl REA g ear/alteration zone, core to (87)
trating slightly, average C.06 inches up up 4 bleached to light gray, severely altered hydro-f,,, o
to 0.1 feet. Joints are closely spaced, at un; 40 thermally. Soft, friable with nurerous re- '
20° to 50°, with iron oxide stai: ng and 136.2 100 . 170 healed fractures. Joints are close to
carbonate filling. to (66) (1472.2) moderately close. Contains chalky white
: ) 140.6 ' diorite with feldspars breaking down into clay |Run 47
L 140 - L § minerals, carbonate present. 170.0 38
(121.2) 1 176.3-177.2 - Shear zone, joints at 20 - to (19)
Run 41 60", soft and friable. 175.2
i 140.6 76 I ] 178.2-179.8 - Shear zonme, joints at 20°-
to (100) 60", 0.4 feet of clav, soft and friable. 4
i 145.6 - 1 Run 48
175.2 91
I | Run 42| L ] to (10)
o 179.8
145.6 100
| to (82) | 180 | S| | N
150.6 (155.9 Run 491100(59)




CLIENT

PROJECT Susitna Hydroelectric Project
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ALASKA POWER AUTHORITY Jos WO

Watana (North Bank)

P5700.05
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , BEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY Jo8 w0 P5700.05
PROJECT Susitna Hydroelectric Project WOLE w0 BH-6
SITE Watana (North Bank) SHEEY W0 7 oF 24
. ; " G | o
Al BRI S A o e [
Quartz Diorite Run 49
179.8 | 100
to (59)
i 1 184.%
L 4 186.8-221.1 - Joints closely spaced, most Run 50
carbonate coated.
184.9 | 100
L 4 to (82)
190.0
| 190 L =
(164.5)
Run 51
i 1 190.0 a8
to (86)
195.1
o -
s y Bun 52
195.1 100
1 to (82)
200.2
| 200
(173.2) = i
Run 53
L 4 200.2 00
to (45)
205.1
7 Run 34
205.1 s8
L . Below 208.0, texture fine to medium grained. §o (95)
210.0
L 210 210.0-215.0 - Core loss 0.3 feet. (T —_
(0329 210.0-245.0 - Inclusions of fine grained mafic
rock, joints very close to widely spaced, up Run 55
i to 2.0 inches.

oEFtw

ESCMPTION COLOR. TEXTUNE, FOLATION, JOINTING, FRACTURING, FAULTING LEWSTH

WDE vy ALTERAT'ON, @ATER LOSS OR GA'%, CAVING, LOST CORE, CEWENTING , £7C L

"o
EEEN

230 |
(199.2)

L 240
(207.8)

Quartz Diorite

Run 55
210.0-

215.4-215.7 - Highly fractured and moderately |[215.0

97
(86)

weathered.
Run 56

215.0
220.0

96
(72)

221.1 - Joints moderateiy close to widely Run 57
spaced, most carbonate coated, occasicnal
trace of iron oxide staining. 220.0

~
™~ ocr
o
~N

100
(96)

100
(8s5)

100
(84)

{100)

96
(90)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORNK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB NO P5700.05 CLIENT ALASKA POWER AUTHORITY JO8 NO P5700.05
PROJECT Susitna rydroelectric Project WOLE w0 BH-6 PROJECT Susitna hydroelectric Project HOLE MO  Eh-6
SITE Watana (North Bank) SHEET M0 % oF 24 SITE Watana [(North Bank) SHEET N0 10 OF 24
]— ! LENGTR v £5TH ] 3 ] QESCHIPTION LOLDR, TEMTUNE, FOLATION, JONTING, FRACTURING, FAULTING. I LENGTR e
A Tape bt g @33 = | BOCERTISE TALTEMATION, WATER LOSS O GA/N, CAv (NG, LOST CORE, CEMENTING, £7C o sen
| Quartz Diorite lRun 62 F | Quartz Diorite 273.4-273.5 - Breccia and clay gouge, 60°,|Run 68
1 “ soft and friable, carbonate filling. 275.4 | 100
245.5 | 100 273.8-315.0 - Joints moderately closely spaced | to (92)
y to (93) L 280 | with minor carbonate coating. 280.3
243.7 (242.5) e
LEREs Rfun €9 -}SSJ
L 250 I L 4 pun 701 ]
(216.5) Run £3 281.6 | 100
3 to {100)
| ] 249.7 !90‘ | | 284.6-290.6 - Core loss 0.2 feet. 2846
to (79) S S
255.0 Run 71
284.6-1 170
i i 286.6 J(100)
255.2-256.8 - Shear/alteration zone, sligntly —,—— o 4
tn moderately altered hydrothermally along u; e
8 1 joints, small light gray breccia and gouge Run 64 I 286 .6 100
zone. Numerous rehealed joints, chalky-wnite |[255.0 | 100 to (100)
diorite, feldspars beginning to decompose. to 86) 260 290.5
256.0-256.6 - Shear. 307, joints very 260.1 (251.1)f g
closely spaced, clay, carbonate, and N
| 260 breccia filling. | | — u | un 73
(225.2) i 6 290.5 0
Run 65 o (92)
g 260.1 100 - 295.7
to (100)
265.1
L 4 2 ] |Run 74
266.5-280.6 - Irregular discontinuous patches |Run 66 ‘;2- lg:
f 3 q. ) = \ i
o fies: seaim 265.1 | 100 300.
to (82) | 300 J
I 270.2 (256.8) L
Run 75
L 270 L 4 an 7 an
(233.8) = - 3‘;’— " e
Run &7 .‘:‘5' -
i 1 270.2 100 I i
to | (56, —
L R 272.6-273.8 - Shear/alteration zone, slightly [275.4 | Run 76
altered hydrothermally, friable, with a 05 a9
breccia-gouge 0.1 feet thick, closely spaced SN | S 0 (88)
+ 1 joints. Run 68| 100 310.2
(92)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT ALASKA POWIR AUTHORITY JOR NO PS700.05
PROJECT Susitna Hydroelectric Project MOLE MO BH-6 PROJECT Susitna Hydroelectric Project MOLE w0 BH-6
SITE watana [North Bank) SHEET w0 11 OF 24 SITE Watana (North Bank) SHEET M0 1Z oF 24
T T
- SESTHIPTION COLOP. TERTURE FT. G FRACT, . FAULTING, LENGT | L, g . " T 4 TING, FRACTUNG, FEYLT! LENGTS o
- MK TS u::lv-a.?-lg:n':mz:::ﬁ:.:n:c::;:wx. (::‘ O | ieea v S e mf;‘-%?’&‘l.%'iu‘ﬁ&i‘lﬁfk?mu«w':?f e 2l *33
310 JOuartz Diorite Run 76 l'§§ JQmsr\:z Diorite |339.0-345.0 - Alteration zone, bleached light [Run 83| 100
.(268 5)‘ ----- 458 gray, slightly altered hydrothermally, feld- (100)
3 Run 77 spars beginning to alter to clay. Joints very p———tp———
un close to closely spaced at 30°, generally o
I ) 310.2 ag i 1 healed and tight with carbonate filling and g
to (83) iron oxide staining, hard to moderately hard. [342.9 98
i ! 5.4 i ] 333.0 - Core loss 0.2 feet. o2 5 [
l 345.C - Joints close to moderately closely
b spaced.
= 7 Run 78 B T
35.4 | o9 L -
i d 318.8-319.7 - Shear/alteration zone, bleached | I° (g8 '(ggg %) Run 85
Tight gray, slightly to moderately altered 320.6 E 348.8 | 100
120 hydrothermally. Friable, feldspars altering to (100)
'(277 n“ to clay, iron oxide staining on joints and - 1 353.8
8 fractures. i =
L . 319.2 - Shear, 30°, 0.13 inch breccia ang |Run 78 L 4 “*"I” ______
gouge, carbonate filling. 320.6 | 100 fun 86
o &= 1 6.2 f S to (100)
- et e I -
.2- .9 - Fracture zone - « Joints R to
- » LI o 357.0-358.6 - Fracture zore, joints very
| ] :i:{mﬁl::el{ﬁf:;fd' fron oxide staining and | | ] L closely spaced at 10°-20°, 30°, and 50°. 3%8.2
322.5-325.€ - Fracture/alteration zone, Run E0 < SH—
slightly to moderately altered hydrothermally, [325.8 ;2 —_— Run 87
- 1 healed joints very close to closely spaced. to (48) - 360 360.1 - Joint, 50°, highly altered hydro-
Carbonate and clay filling in joints from 330.2 | (311.8) thermally, carbonate filling. 350.5 120
330 altered feldspars, moderately hard. 3?0.1-351.4 - Fracture/alteration zone, 322 1 (40)
7 . : o . . S —— i 1 ightiy altered hydrothermally, joints very 3
(285.8) 323.8 - Joint, 307, slickensides, clay and Run 81 s 9
carbonate filling, minor iron oxide staining. 3;0.2 20 :;G::}{ sg:::gg]ésceﬂoned). METERELY Myt e
1 1 324.4 - Carbonate vein, 407, 0.5 inches wide. |3, | (0 : 1 ' Run 88
offset 0.5 inches along healed shear at 107, e 363.1 | 100
I | tight. Run &2 ! ] to | (75)
328.2-332.7 - Fracture 2one, joints very e a6 368.2
closely spaced, soft and friable. Core loss :5 (65)
L 4 3.3 feet. 337,49 L J 368.2-373.2 - Zore loss 0.2 feet. ol wa
Run B9
| I I - N——— | 370 | 368.2 | 100
Run 83 (320.4) to (98)
337.9 | 100 373.2
L 340 to (100) s E
(294.3) 1 342.9




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NEW YORK BUFFALD , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHCRITY 408 WO P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05
PROJECT Susitna Hydroelectric Project HWOLE w0  BH-6 PROJECT Susitna Hydroelectric Proiect HOLE MO  BH-F
SITE Watana (North Bank) SHEET Mo |3 OF 24 SITE Watana (North Bank) SHEET M0 14 oF 24
oERTH QESCRIPTION COLOR, TERTURE FOLIATION, JO/NTING, FRACTURING, FAULTING f LENGTR 1 -y e DESCHIF  ON (U OR, TEXTURE, FOLIATION, SOINTING, FRACTURING, FAULTING LENGTH e
il R0CH TYPE ALTERATION, WATER LOSS OR SAIN, CAVING, LOST CORE. CEMENTING , FTC { oy g0 o mCK TR ALTERATION, WATEW LOSS OF GAIN, CAVING, LOST CORE, CEMENTING . E7C o “ga
Quartz Diorite — uartz Giorite Run 971100
- 1 374,1-374.7 - Fracture zone, 20-307, joints . i Q ____1(98)
very closely spaced, carbonate filling and S
some iron oxide staining. 373.2 96 Run 98
] to 77) 1 4 1
377.2 - Joint, 80°, surface severely altered [378.4 a (gg)
hydrothermally to 0.13 inches. 410 410.9
L 4 L 41¢ :
2 = (355.1) .
380 02 e .1 Run 81 ! ‘ Run 99
e a 14 300.2-582.2: - Shear/alteration zone; skightly I 1 412,0 - Inclusions of fine grained diorite, -
1329.1) to moderately altered hydrothermally, joints |[378.4 00 0.2 feet in diameter, sharp contacts, a10.¢ | 100
close to very clesely spaced. Numerous re- to 2) irregqular shape. to  J(100)
+ healed fractures, feldspars decomposing to 383.7 + 416.0
clay, soft and friable.
381.5-382.2 - Shear zone, 40-50", joints - E = |
r 1 very closely spaced, ¢lay gouge, breccia. i
b Run @ Run 104
383.3-388.3 - Core loss 0.1 feet. 383.7 |100 si5s o
I 1 382,2-477.5 - Joints closely to moderately to (98) It to'h (100)
closely spaced. 388.6 420.8
. 4 | 420
4 (3632.7) 421.8 - Inclusion of fine grained diorite, - —
390 Run 93 0.2 feet in diameter. fun 101
? 7 k= ! i
.73 388.6 | 100 420.8 | 99
to 100) ¥ (98)
393.3 426.0
Run 94 Run iD<- 5
.3 [ 426.0 | 100
b to (ee) i to (97)
39/.8-398.1 - Fracture zone, joints very 396.3 430.5
closely spaced, at 60" to BO", minor
3 carbonate coating. e | 430
; e 1 Run 95 | (372.4) T |- ]
399.5-400.9 - Red staining, irregular and 398.3- | 100
L 200 A discontinuous. 400.6 | (76) | Run 103
(346.4 b= ral 430.5 | 100
) = : sondlia to  |(100)
| 402.0 - Felsic dike, granodiorite composition, |400.6 | 100 | ] 435.6
0.1 feet thick to (95)
a03.8 | 3
I Run 97 | 100 I R Run 104 100
(98) (98}




BUFFALD , NEW YORK
DRILLING REPORT
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

CLIENT  ALASKA POWER AUTHORITY 408 w0 P5700.05
PROJECT Susitna Hydroelectric Project MOLE BH-6
SITE Watana (North Bank) SHEET W0 15 oF 24
DEFTH #Tion O “TuNg, FOL L JON L Emact . FAULTING, LENGTH ¢
| e | e oot e oo e | 2 [ n
OQuartz Diorite -
i i 435.6 | 100
to (98)
| 440 440.4
(381.1) S
+\un 105
i 1 440.4 | 100
to (94)
445.6
[Run 106
445.6 | 100
1 ] to (90)
450.6
| 450
(389.7) e
L iﬁun 107
450.6 9
to (79)
- 454,6-455.1 - Fracture zone, joints very 455.8
closely spaced, at 20°-30" and 40°-70°,
carbonate ccating.
I 1 Run 108
455.8-| 88
L ] 458.2 | (88)
460 Run 109
'(393‘4, 458.2 | 100
to (78)
L 463.2
] Run 110 43(0) |
Run 111
3 1 463.9 | 100
to (88)
468.4
|Run 172/ 95(83]

CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05
PROJECT Susitna Hydroelectric Project WOLE W0 BH-6
SITE Watana (North Bank) SHEET w0 16 oF 24
seen i tETume, oM, JOINTING, FRACTURNG, FAULTING, | LEWGTH <
- roce Tvee O TeRAT n, wATR L0%S O8 GALM. CAvibg, LOBY COnE, cEwENTNG, 16 | SHel™ | 23
Quartz Diorite
470 Run 112
(407.0)
468.4 95
. 1 472.7-473.3 - Core badly broken by drilling. |49 .| (83
S |
i 1 Run 113
473.3 | 100
- 1 to (92)
477.5-477.9 - Fracture zone, joints very 477.8
closely spaced, at 60°-B0°. chlorite coating.
P ) Run 114
a77.8 92)
to (72
as. 71 403 |
R 481.9-482.6 - Fracture zone, joints very @
closely spaced at 40°-60°. Jnun 13l
480.3 £
to (65)
- 1 485.3
485.3-490.5 - Core barrei mislatched during b
drilling. Core loss 2.0 feet. o B
Run 116
485.3 61
L . to (0)
490.5
1450 |
(424.4) e
Run 117|
490.5 99
to (95)
- 495.5
L 4 Run 118
495.5 98
L to (77)
500.5
| 500
(433.0) [958




ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY 408 MO  P5700.05 CLIENT  ALASKA POWER AUTHORITY JoB MO P5700.05
PROVECT  Susitna Hydroelectric Project MOLE MO  BH-© PROJECT Susitna Hydroelectric Project HOLE MO BH-
SITE wWatana (North Ban. SHEET MO |7 OF 21 SITE Watana (North Bank) SHEET MO |5 OF 24
i v e s, | e | ot e oot O TERaT.O. AT LOVS OR GArm. CAvig. LOBT CONE, CMGAT e €1 l Ecs | =
L
Quartz Diorite Quartz Diorite | 530.5-533.0 - Shear/alteration zone, 532.0-| 100
- 1 Run 119 - 1 moderately to severely altered hydrothermally, 534.5 | (52)
500.5 | o5 moderately hard. “eldspars altered to clay.
. to (91) 530.5-531.8 - Fracture, joints very closelyRun 128
illing. &
505.7 - Healed shear, 40°, 0.5 inches wide, | 03-6 SHechl.-Coboayta: il 538.5 | 1
healed with dark green, fine arained diorite, 531.8-532.8 - Anproximately 1.0 foot of to {99)
i tight, hard. Run 120 F light gray clay gouge and breccia. 539.5
505 6 | 100 533.5-547.5 - Core loss 1.2 feet.
B to 100) 2 -2?‘3;\
& ol ) 3
510.6 541.3-541.7 - Fracture zones, joints very fun: 129
L. 510 | closely spaced, at 50° and 40°, carbonate 539.5 | 100
(481.7 filling and ircn oxide staining. to (73)
544.6
| Run 121 |
510.6 | 99 Run 130]
i 5%2 . (92) | ] 544.6 79
5. to (55)
547.5 |
L 516.2-516.8 - Core badly broken by drilling. =T | Run 131
gl 4 . . 547.5 | 100
517.7 - Carbonate vein, 0.25 inches wide, Run 12 o (7€)
irregular and discontinuous. 515.6 | 98 | 550 550.4
519.3 - Two joints very closely spaced, at to (66) (476.3) — 2
40", healed with carbonate. 520.7
Pun 132
520
(450.3 550.4 | 94
to (79)
Run 123 E 555.4
520.7 | 100
to (67) =
2 4
525.6 Run 133
1 555.4 | 100
3 Run 124 - 1 to (83)
459.6-561.1 - Numerous healed joints. 607, 560.7
532‘5 E?g) 560 carbonate filled.
i ] 529.5-529.9 - Fracture zone, joints very 530.4 V(daﬁ.ﬁ!‘ 560.8-561.5 - Shear, breccia healed with
closely spaced at 407, 0.5 inches spacing. carbonate, chlorite, and quartz. Run 134
L 530 carbonate filling and chlorite staining. 560.7 | 100
(459.0) —+ a3 o | ti00)
Run 125} =% En o .
i 12615 (o) i 565.
un 127]100(52)




CLIENT

ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitma Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB MO

WOLE w0 EH-6

P5700.05

BUFFALD , NEW YORK
ODRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

SITE Watana (North Bank) SHEET m0 19 oF 24
£ PTiQN COLOR. TEXTURE, - NTING, FRACTURING, FAULTING, | SENGTH -
r | e | o cn e e e e e, | g | o

I
Quartz Diorite | 564.6-576.7 - Shear/alteration zone, light Piu_n 134]100(100
- 1 gray, slightly to moderately altered hvdro-
thermally. Joints close to very clasely Pun 135
spaced, generally 20 -80", nwerous healed 565.7 %0
i 1 fractures. Feldspars decomposing to clay. t ™ =
carbonate filling and iron oxide staining. 573 7 8
570 Soft, friable in places. Core loss 0.8 feet. '
(493.6) 569.0 - Shear, 60", very thin clay gouge. =
571.9-572.7 - Breccia and clay oouge, n 136
- 1 white to light gray, 20° and 507, soft, Y
friable. 570.7 94
to (83)
i 575.9
Run 137
L 4 575.9 98
y ; to (€1)
579.5-580.7 - Fracture/alteration zone, 580.7
580 slightly 21tered hydrothermally, joints very =
ESOZ 31' closely spaced, numerous healed fractures.
. 581.1-604.3 - Joints closely spaced, some = D
s 1 carbonate filling and iron oxide staining. [Run 138
583.4-583.7 - Core broken by drilling. 580.7 | 100
to (54)
B 1 585.8
Run 139|
585.8 | 100
to (51)
590 590.8
'5” 0 1 590.8-592.8 - Core barrel mislatched during
(511.0) drilling. Core loss 0.6 feet. S S
Run 140
4 590.8-f 70
592.8 | (0)
] Run 141
592.8 9
to (82)
597.8
1

CLIENT ALASKA POWER AUTHORITY JOoB MO P5700.0)
PROJECT Susitna Hydroelectric Project HOLE M0 BH-6
SITE watama (Nortn Dank) SHEET M0 20 OF 2}
DERTR P QESCRPTION COLOR, TExTURE, FOLATION JOINTING, FRACTURING, FAULTING,
| 2] ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, £7C
Quartz liorite
L 600 J
(519.6)
- 1 602.1-602.6 - Core broken by drilling.
L ] Fuﬂ 143
602.6 ; 10)
5 ] 0 (€1)
€07.7-€07.9 - Core broken by drilling. 083
Run IA!E”“‘_1
L 610 608.3 | 100
(528.3) to (81)
611.3-612.4 - Felsic dike, light gray, fine 611.8
L grained, fresh, 6.0 inches thick. Lower and rll-} T4 —1
upper contacts at 107, tight. u
611.8 78
! to (64)
615.4
i 1 Run 146
615.4 | 100
L ; to (96
620.3
L 620
536.9) =1
Run 147]
i 1 620.3 | 100
to (94)
625.2
———— - -4
L 626.1-627.2 - Felsic dike as above, light Ronr 1
gray, fine grained, 20-30% quartz, 5-10°
mafics, interfingering or containing clasts 625.2 92
L of the guartz diorite. Unfractured, contacts | to (79)
tight and melted, upper at 70°, lower at 40°. | 630.2
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CLIENT  ALASKA POWER AUTHORITY JO8 N0 P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO BH-6
SITE Watana (North Bank) SHEET M0 71 OF 24
W] mew | SEERSSTSEIRSIRSISRG |9 S
Quartz Diorite | Core loss 0.4 feet. un 148] @2
. 630 L (79)
{545.6) Run 149! 88
12
Run 150
L 631.8 100
te 80)
636.7
L B
Run 151
i 636.7 | 100
to (100)
| 640 640.5
(554.3) . N
L 8 Run 152
640.5 98
to (85)
- 645.6
Run 153
45.6 9
-649.7 648.7-649.7 - High concentration of biotite. | ga' | (a8)
(562.7) 650.5
| 650 Granodiorite Ll}ht-¢}5)~vﬁ}ig. agenerally fine 1o mediw
(562.9) grained crystalline rock, €0-80: feldspars,
10-20° mafics (biotite), 10-20" quartz. Run 1548
- Generally hard and fresh, some feldspars
stained brown. Upper contact is gradational 650.5 95‘
over 0.1 feet, feldspars slightly altered, to 88)
- tight , 655.8
- 1 656.0-670.0 - Numerous healed joints, calcite 2
filling. Run 155
655.8 96
to (50)
660.6
L. 660
(571.6) “Blﬂ:l}i} <

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05
PROJECT Susitna Hydroelectric Project HOLE MO EH-f
SITE Watana (North Bank) SHEET N0 27 OF 24
SEsCIPFioN | COLOR. Tescrumy; POCiAT : SR (o
- e ] li\.:(v:i'e-"clu.ur:l:ossa;:'al{:n.‘cf:::.t;:;o:‘,‘;fvzt;‘::.:?? | %% | s
|
| Granodiorite I
Run 156
660.6 100
to (78)
665.7
Run 157
- 665.7 97
to (90)
| & 670.8
(580.2)
L Run 158
670.8 100
s 674.4-674.7 - Core broken by drilling. to (58)
676.0
Run 159
676.0 97
to 3)
680.
680
(588.9) |
Run 160]
680.6 a8
to (90)
685.4
E Pun 161
685.4- 76
687.9 | (72)
i 1 Run 162
687.9 | 100
- 690 4 to (91)
(597.6) 692.5
Run 1 p—
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CLIENT ALASKA POWER AUTHORITY JOB WO P5700.05 CLIENT  ALASKA POWZR AUTHORITY JOB NO P5700.05
PROJECT Susitna Hydroelectric Project MOLE M0 BH-6 PROJECT Susitna Hydroelectric Project HMOLE MO BH-§
SITE Watana (North Bank) SHEET W0 73 OF 24 SITE Watana (North Ban.) SHEET W0 22 OF 24
e CEICMPTIoN LOLOR, TERTUBE, FOUATON JONTING, FRACTURNG, FAULTING | Levere - - ' ! SESCR. oW COLOR. TESTURE, FOLATION JOINTING, FRACTURNG, FAULTING, } LENGTw e
RocA TveE ALTERAT ON, WATER LOSS OF GAIN, CE4ING, LOST CORE, CEMENTNG . €10 L= el - - CE TS ALTERATION, wATER LDSS OB GAIN, CAVING, LOST CORE, CEMENTING, ETC L +30
Granodiorite Granodiorite 725.7-726.3 - Numerous healed joints very Pun 163| 99
i ] Run 163 i ] closely spaced, 20°-40°, faint slickensides, (69)
692.5 | 100 calcite filling. d A
to (80) Run 170
I 1 §97.5 i 1 727.3 | 100
to (84)
= =4 = 730.5
L 4 L 730
ross 169 632.2) .
697.5 1 Rur 171
L 700 . to (83) s 1 s
102 7 ' 30.5 | 100
(606.2) 702.7 to (92)
L I 735.3
703.5-706.0 - Fracture/alteration zone, -
slightly altered hydrothermally, joints close [Run 165 T
- 1 to very closely spaced, at 40°-60", feldspars s 4 17
altering to clay. carbonate filling present. 702.7 300 ki
te [48) 735.2 a3
] 707.2 s ] to (73)
740.4
(640.9)
i ] L 720 END OF BORING
Bl 1 il i - e . EhU Ur OURING = = © EPNUREL
“; - . TA0.4
707.2 0 1.2}
L 710 to E (78) !54 .2)
(614.9) 712.2
Run 167
- § naz.z 100 2
to (88)
77
k ] e 1o 640.5)
717.1 | 10 ’
L 720 to (92} |
(€23.5) 722.2 1
L ] 722.0-727.1 - Core loss 0.1 feet. ) f | |
Run 169
722.2 a9
- 1 to (69) - 1
727.3
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SUMMARY LOG

Client  ALASKA POAER AUTHOR! Job No. P57

Client
Project
Site

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG
AUTHORITY Job No. P5700.0%

droelectric Project Hole No.
SheetNo. . of 3

Project isitna Hydroelect roject Hole No. fH-8
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SUMMARY LOG

Client ALASKA POFER AUTHORITY Job No. P5700.05
Project Susitna Hydroelectric Project Hole No. BH-6
Site Watana (North Bank) SheetNo. 3  of
- . PEawEsRL T | CORE RECOVERY ) wumete of
“,. ','. LN % % ‘\,,‘. aclw oL T TLLY]
20 AC & W -
720 =
740 § 968} el = =
| ENL

OF BORING

740.4
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BUFFALO , NEW YORK
DRILLING REPOART
CLENT  ALASKA POWER AUTHORITY
PROJECT

Susitna Hydroelectric Project HWOLE

JOB MO

wo BH-8

P5700.05

CLIENT ALASKA POWER AUTHORITY JO® mO.:  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. . OH-8
SITE Watana (South Bank) SHEET N0. | oF 24
CcONTRACTOR: The Drilling Company pRiLLING DATES. July 29 1o August 9, 1980
LOGGED ®Y . ). white, M.P. Bruen DATE. July 1980
DRILLING soiL Casing Advancer CASING DIAMETER "W (3.0") 1.D.
METHOD ROCK Diamond Core - Triple Tube CORE DIAMETER RC (1.75") 0.D.
LOCATION LATITUDE  N3,225,586 ELEVATIONS DATUM MSL, A.S.P.C., Zone 4

DEPARTURE 744,457 GROUND SURFACE  1979.7
azimutw 0607 ROCK SURFACE 1972.8
oP 60 8oTTOM OF woLE  1328.1
WATER TABLE 1963.7
woTES. 1) Depths measured along hole. True depths in [ ).
2) Al angles measured to the core axis.
oreTe TP DESCAPTION COLOM TEXTURE, FOLIATION, JONTING, FRACTURING, FAULTING, L)
[t el ALTCRATION, WATER LOSS OR GAIN, CAVING, LOST CORE, QIMENTING, ETC LENGTH l::,
0.0 Overburden
8.0 i
(6.9) Andesite Light gray to areenish aray, aphanitic around-
Porphyry mass with white, feldspar phenocrysts to 0.1
it 10, ] inch and 5-10° anqular inclusions of argillite| No
(8 7) to 0.5 inch. Sliahtly weathered and hard. Core
Flow structures visible.
+ 1 Joints very close to close spaced with planar
to irreqular, rouah surfaces. Penetrative
iron oxide staining up to 0.5 inch, minor

E o carbonate fillina.

Fun 1
£8.0-13.8 - No core taken.
13.8 64

- 1 13.8-18.3 - Moderstely weathered. Joints very| .. (0)

close spaced with traces of sand and silt. 18.0 4
Core loss 1.5 feet.
1 7 Run 2
18.0 90
20 to 12C)
(17.3) 23.8
aemoves [ AT 0 S DATE: February 1. 1982
bt & { =

SITE Watana (South Bank) SNEET w0 7 oF 24
mce Trre RO, GATED 188 0% SAs. Cariis, LOSY CONE. CLMRTIaG. £7C. | oE ! -
| | Andesite F:;nni‘ %
Porph
XPRIEY 18.3-34.1 - Slightly to moderately weathered. | o (20)
Joints very close to close spaced. Core loss | 23.p
H 1 1.2 feet.
Run 3
i 23.8 92
to (58)
28.8
- 30 Run 4
(26.0)
28.8 100
| 1 to (35)
i 33.8
33.8-38.8 - Core loss 1.1 feet.
A 34.1-49.6 Fresh to slightly weathered. Joints
very close to close spaced with nonpenetrative| pun 5
iron oxide staining.
il 1 33.8 79
to (56)
| 38.8
— 44.3-49.6 - Fracture zone, joints very close Run 6
(38.6 spaced.
46.0-47.1 - Subrounded to subangular 38.8 %
inclusions of argillite, quartz, diorite, and to (17}
volcanics up to 2 inches, &ndesite matrix. 43.9
] 47.1-49.6 - Moderately to severely weathered. N—
Silty to sandv clay with 20-30" subangular to | Run 7 ",’Q,
subrounded. coarse sand. Core loss 1.1 feet. ggg' iy
| Drilling water return 507. 3
Run 8 73
45.6 | (26)
1 to
49.6 49.6
(43.0) J -
£C Dierite to Light gray to greenish grav, fine to medium Run 9 72
(43.3) | guartz Diorite | grained. nonfoliated crystaliine rock. 50-807| 49.6- (0)
felispar, 20-40 mafics (biotite and horn- 52.5
| blende), 0-15- quartz and trace carbonate.
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CLIENT  ALASKA POWER AUTHORITY JOB MO P5700.05

PROJECT Susitna Hydroelectric Project HOLE WO BH-§

SITE Watana (South Bank) SMEET M0 3 oOF 74
T | e o on o Eavi. ot o, et e | A | LGS
Diorite to fresh and very hard to hard. Run 10
Quartz Diorite| yoints close spaced. planar to rough. 52.5 ,?}‘
Carbonate coating on most surfaces. 5205 \
* i 49.6-53.4 - Fracture/alteration zone, hydro- )
thermally altered, joints very closely spaced. | Run 11
| | 50.1-52.9 - Two alteration zones, severely 56.5 ]gg,
hydrothermally altered. 1 inch wide, 307, 20
soft and friable. i
L 60 J 53.4-61.4 - Joints closely spaced, iron oxide | U7 12
(52.0) stained.
59.5 85
i ] 60.3-61.4 - Healed shear, diorite breccic in to (67)
dark gray, fine grained diorite matrix. Hard | 63.6
and tight. Carbonate stringers.
- 1 61.4 - Contact resheared, 30°, 0.1 inch clay Run 13
gouge.
| i 61.4-64.5 - Alteration zone, moderately hydro- | €3-6 100
thermally altered. Joints very close to close 6§°U (s9)
spaced. "
- 1 62.2,52.9,64.4 - Severely hydrothermally R.” 14
altered zones, 1.0-2.01inches wide, at 50-70°. an
fri .
70 soft and friable 68.0 100
(60.6) 64.5-75.0 - Joints very close %o close, to (87)
surfaces fresh. 73.0
1 65.0-66.0 - Three healed shears up to | inch
wide, at 50°. Healed with dark green, fine
grained diorite. Hard and tight.
s 4 Run 15
75.0-78.8 - Fracture zone, joints very close
to close spaced, open at 10-307, 907, and 0°. 73.0 100
I ] Suile treated with carbonate. minor iron oxide to (48)
staining and chlorite. 17.7
78.8-91.6 - Joints close spaced. Iron oxide -
i 1 staining, some carbonate filling. Slickensides pun 16
on some surfaces. 77.7 100
. 80 82.0-85.4 - fracture zone. joints very close to (25)
(69.3) spaced at 80-S0°, 50-60°, and 20-30°. Minor 80.7 |
iron oxide staining, carbonate and chlorite. Run 17
L 4 : : s 80.7 97
83.5 - Slickensides on carbonate staining. ta (55)
84.0
i 1 Run 18
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PROJECT Susitna Hydroelectric Project

SITE Watana {South Bank)

JO& N0

P5700.05

WOLE wo BH-B

SHEET w0 4 oF 24

DEPTH (LA L X INT i LENGTH ™
e Tl o o
! | Diorite to Run 18
Quartz Dicrite
84.0 98
3 1 88.4-91.6 - Fracture zone, joints very closely | t© (63)
spaced at 0-30°. Iron oxide staining, some 39.3
& carbonate filling. -
[ (77.9)] S Bop : , 9.3-| 100
91.6-96.6 - Core loss 0.6 feet o1 6| (0)
Run 20|
i ] 9.6 | 88
to (57)
L y 9.0
E— .
| ) Run 21
96.6 | 1ud
L 100 4 100.0-141.0 - Joints closely spaced, planar, to (91)
(86.6) rough. Iron oxide staining and carbonate 101.0
coating. ST SR
r 4
Run 22
] 101.0 | 100
to (83)
105.2-111.4 - Healed shears, 1-2 feet spacing 106.2
. 4 up to 0.1 feet wide. Healed with dark green,
fine grained diorite. Tight, hard. e
Run 23
106.2 | 100
1o to (94)
(95.3) L .
i ] Run 24
111.0| 100
I ] to (92)
11€.1
L 4 116.1-121.1 - Core loss 0.3 feet. o —
Run 25
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SITE Watana (South Bank) SHEET W0 5 oF 24 SITE Watana (Soutn Bank) SHEET W0 6 OF 24
praul B R B4 R Bl gl il I 2 S T | mem | e e o o e e | TR |
Diorite to 25 Diorite to  |148.9-149.3 - Diorite dike, dark areen, fine
1 1 Ouartz Diorit Pun - 150 4 Quartz Diorite | grained. Tight irregular contacts at 30°, Run 32
116.1 95 (1(.9.9] hard. 148.0 100
to (96)
to (80)
| 120 121.1 - 1 152.6-167.5 - Core loss 0.7 feet. 152.6
(103.9)]
- 1 Run 26 i T Run 33
152.6 1C0
} 121.1 100 | ] to (89)
J to (7€) 167.7
126.1 :
Run 34
Run 27
! ] (:gg o 157.7 96
126.1 | 100 : to (85)
to (98) 162.7
F 130 1 131.1 - 1
(12.6)
L b 4 Run 35
Run 28
162.7 %0
L 131.1 100 L to (79)
to (88) 167.5
135.6
; ] Run 36
Run 29
s - 170 167.5 9%
]23'6 :gg) (147.2) 171.5-173.0 - Shear/alteration zone., hydro- I;-(l, 9 (8e)
z thermally altered, bleached white, medium hard v
b 140 140.8-142.9 - Core loss 0.5 feet. 140.8 + to soft and friable, joints very close, some
(121.2) 141.0-190.0 - Joints closely spaced, planar, Run 30 tight and healed with chlorite. C(lay couge Bun 37
rough. Carbonate or chlorite fillina. ‘:g - 79 less than 3 inches. Anqular fragments 0.5-1.0
3 1 ”3‘9' (26) - inches, fesheared healed shear, core loss 0.7 | 171.9| 85
3. 6 feet. to (39)
i i i | 176.5-182 - ww) staining intergranular. 176.5
145.0-147.1 - Shear/fracture zone, joints very | Run 31 | ‘rreqular, discontinuous.
| ] close, 40-90°. Chlorite filling. : 1329 | 100 | | Run 38
146.0-146.3 - Slickensides on chlorite surface.| to (70) 176.5 90
Joints tight. Fresh ana hard. 148.0 180.7-181.0 - Possible fracture zone, core to (80)
= 4 ! | 18 | broken into fragments less than 1 inch, some 181.0
Run 32 (155.9 fragments of healed breccia core loss 0.5 feet
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T e | LRSS SIDETISTAMY | WE
Diorite to
- Quartz Diorite Run 39
181.0 100
L to (67)
185.9
l- Run 40
9 4 185.9- 88

189.2-189.4 - Possible fracture zone, slightly 189.2 (73)
to moderately hydrothermally altered, fragments

3 ] 211.0-215.1 - Core loss 0.6 feet. Run 46

- 190 less than 1 inch, some healed breccia. Core
(164.5 Toss 0.4 feet. Run 41
i 190.0-230.0 - Joints moderately close spaced. | 189.2 100
plane, rough, carbonate coated. to {98)
194.2
L Run 42
194.2 100
I to (98)
199.2
199.0-201.8 - Red staining, discontinuous.
. 200 200.5 - Healed shear, 40°, 1 inch wide, Run 43
(173.2 healed with dark green diorite. Tight, hard. %8?8' EQHJ
conpetent. = Y
Bun 44
L 201.0 100
to 100}
. 206.4
r . 206.8-207.9 - Fracture/alteration zone,
hydrothermally altered, joints very close at
30°, healed with carbonate, iron oxide Run 45
L 4 staining, patches of rock bleached white,
tignt, hard. 206.4 87
. 210.9 - Healed shear, 0.5 inch wide. carbonate | tO (76)
- 2i0 - £i1ling at contact, tight, hard. healed with | 211.0
(181.9 dark green diorite. -

CLIENT ALASKA POWER AUTHORITY JOB MO P5700.05
PROJECT Susitna Hydroelectric Project WOLE w0 BH-8
SITE Watana (South Bank) sweeT w0 oF 24
DEPTI C L TEx X L JCINTING, 3 s LENGTH
iy mock T A wares oo O sa, Corie Lowr vomt comairma. tve. | S | (5,
Diorite to Run 16
- 1 Quartz Diorite 211.0-| 100
215.1 | (68)
i ] Run 47
215.1 100
L ) to (88)
219.3
Run 48]
F 220 1 ) 219.3-| 100
(190.5) 221.2-222.2 - Fracture/alteration zone, hydro- 221.2 |(100)
thermally altered, bleached white, joints very ‘hu""i‘g
= close at 30-40°. Iron oxide staining,
slightly altered, hard. 221.2 | 100
L ] 224.1-228.1 - Red staining, irreqular, dis- to (83)
continuous. 225.4
225.4-230.6 - Core loss 0.2 feet. —
Run 50
d 1 | 225.4 9
to ()
9 . 230.6
L 230 230.0-290.0 - Joints moderately close, rlane,
(199.2) rough, carbonate coated. = S
L 230.6-231.8 - Joint, tight. red stai: ‘na
. penetrating 0.5 inches on each side. Run 51
230.6 96
L ] to (94)
235.6
—u) R
- 1
Run 52
i J 238.7, 239.2, 246.2 - Healed shears, 20-70°,
less than 1 inch wide, healed with dark green, | 235.6 | 9€
fine crained diorite, tight, hard. to (89)
| 240 240.9
(207.5} I
W ] Pun 53
240.9| 100
to (91)
- 4 245.6
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i socx Tree e s o e we: | S | 2,
Diorite to 246.8-247.2 - Alteration zone, slightly to o
1 4 Quartz Diorite | moderately altered hydrothermally, feldspars
altering to clay, mafics completely altered, Run 54
bleached white. Joints at 50" with iron oxide
F 0 and carbonate, hard to moderately hard. 245.6 98
250.0-251.8 - Possible shear/alteration zone, 2;‘1’ 0 (e1)
L 250 bleached light gray, slightly to moderately )
(216.5) hydrothermally altered, hard to moderately
lhard. Joints very close at 507, most tight
L i) but so~o g;ened by drilling., carbonate filling Run 55
and irun oxide staining. Some clay on joints
from altered feldspars. 251.0 | 100
3 251.8-324.5 - Joints close to moderately close | to (57)
except where noted. 255.2
L 254.8-258.8 - Red staining, irregular,
discontinuous. Run 56
L 4 255.2 | 100
to (7r)
260.1
| 260 | 1 -
(225.2) 261.6-262.2 - Healed shear. 10-77", healed
with dark green diorite. tight. Run 57
260.1 98
to (70)
- 1 265.1
I 1 Run 58
265.1 | 100
- to fez2
270.1
L 270 J
(233.8)
271.5 i e e Run 59
| (235.1) Quartz Diorite [ Light gray, medium grained, non-foliated,
to Gradodioritd crystalline with 15-30° mafics (biotite and 270.1 | 100
hornblende), 10-15" quartz, up to 10° pink o (1
L feldspar. Gradations to granodiorite. 2753
Contains inclusions of fine grained diorite, *
trace of pv-ite and carbonate. Generally very
s hard to hard, fresh and conpetert.

SITE Watana (South Bank) SHEET M0  100F 24
e mcr Tree i i o s e e e . o e | 32|
Quartz Diorite | Joints moderately close to close, planar, Run 60
H 4 to Granodioritel smooth to rough, mostly carbonate coated. 2753 | 1
to (100)
- 280 280.7-281.0 - Dike/possible inclusion of 230 .3*_____‘_.
(242.5) granodiorite, fine grained groundmass of
orthoclase feldspar and quartz, medium grained | Run 61
- g plagioclase feldspar phenocrysts, tight 280 3 9
contacts, hard. to (98)
284 &
Run 62 |
& 284 4 94
28/.8-291.0 - Core barrel mislatch during Z;g 8 (8s)
drilling. Core loss 1.0 feet. 1§
i 1 fun 63
L 200 290.0-330.0 - Joints moderately close, planar, ggig‘ (;g)
(251.1) rough, few with carbonate coating. =
! Run 34
1 294.6-295.9 - Core badly broken during 291.1 | 100
drilling. o | (79)
296.
Rur 15
296." | 100
to (89)
L 300 300.8-302.5 - Healed shear zone, 50-70", very | 300.¢
(259.8 close shears healed with dark green guartz L
diorite, tight. hard, competent. E =
Run €9
300.6-| 97
3.7 | (95)
Run &7
L | 306.5-308.5 - Core broken during driliing, 303.7 | 100
fresh angular pieces. ' to (76)
3C8.8
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RS DESCRPTION COLOR. TEXTURE, FOLATION. JOINTING, FRACTUMNG uu.-»v.j. e -
- i ALTERATION, WATER LOSS OR GAiN, CAV/NG, LOST CORE, CEMENTNG, £10 | Cipni™ e
| 31p ] Quartz Diorite Run 68
(268.5) to Granodiorits
P 308.8 100
. to (93)
i 313.2
ks i Bun 69
313.2 | 100
- to (98)
318.2
Run 70
- 320 4 318.3 94
(277.1) to (84)
i 215 |
. . . - Run 71
i ] 324.6-333.1 - Felsic, possible aplite dikes.
light pinkish gray, 3 and 2 inches wide at 321.5 | 100
30° and 20°, respectively. Unfractured, hard. |~ .~ (94)
3 1 326.9
L 4 Run 72
326.9 97
»(ggg 8] 330.0-346.3 - Joints close to very close. 358_3 (97)
. planar, smooth to rough. Carbonate coated e | 1 —
with zones of iron oxide staining.
L Run 73
330.8 | 100
L 4 to (96)
335.8
Rur: 74
[ 339.3] 335.8 | 100
293.8 o to (90)
[ Diorite/Dioritd Dark greenish gray, fine grained crystalline 340.1
(294.4) Porphyry rock with medium grained plagioclase
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PROJECT Susitna Hydroelectric Project MOLE MO  B8H-8
SITE Watana (South Bank) SHEET w0 120F 24
b L] {1 FRALT NG 1 LENGTH ¢
‘: #nCE. TePx un?anuitnv::ml::‘;n:s;: u-m.:mt:: — :‘;1
Diorite/ phenocrysts, fresh, hard. Run 75
B 4 Diorite . . - 340.1-| 97
Porphyry Joints coated with chlorite and carbonate. 3.2 | (76)
i 1 Run 76
- 347.24 346.3-351.9 - Joints close to moderately close, 3:3'2 (%)
| (300.7))  |carbonate coating and filling. |94
A ] Quartz Diorite | Rock description. as above.
Run 77
|- 350 8.4 | 106
(303.1 351.9-437.5 - Joints close to very close, to (68)
planar, smooth to rough, carbonate coated, 351.8
- 1 zones of iron oxide staining. =
Run 78
L 1 351.8 | 100
to (100)
356.8
| ]
I. 4 Run 79
356.8 | 100
. . A to (90)
L(;??.B- 360.9-361.1 - Diorite porphyry inclusion. 360.9
= K Run 30
360.9 | 100
to (62)
L 364.2
[Run BT L—gs—
(69)
Lowgzad b e e o _‘
(317.2) Biorite Dark greenish gray, fine grained crystalline |p = o)
Porphyry matrix with medium to coarse grained
- 1 plagioclase phenocrysts, 40-30° mafics. fresh.| 365.5 | 100
hard. to (82)
i 370.5
L 370 369.5 - Felsic dike, light gray, 1.5 inches
(320.4 wide, 30°, fractured along trend, tight Run Y
contacts. 370.5
- | 1)

375.8
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prity ~ocx 1o e e e | B || %
= Run 83
T i 30.5 | 100
to (91)
375.8
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