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APPENDIX B
WATANA DIAMOND CORE DRILLING LOGS



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client__ ALASKA POWER AUTHORITY Job No,__ P5700.05
Project __Susitna Hydroelectric Project Hole No._ BH-12
Site Watana (South Bank) _ SheetNo. _1  of _3
D(EFF.}T;‘ (ELE\; P(E.SM:EMA/B’.L“IV coRE ':ZCOVERY Rf/nD tl‘[l)JmESE:TPé)RF ROCK TYPE REMARKS
g FT. . .
10-8 10-4_j0-2 20 40 &0 80 20 40 60 80 1015 20
vl | Overburden
[ 20 TOP_OF ROCK 27.0°
L 40 Lt | Andesite
1947 1 Fracture zone.
I 60 4
- 80,<¥
:IAlteration zone.
100 41917
Diorite
120
140
1888
160 77— P Dike, mafic.
180 17— T [JAlteration zone.
200 11858 |- Shear.
I- Shear.
1220
1] Shear.
240 {
182
260
;[;: - Shear zone.
300 1180
320 -
340 1

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No.__ P5700.05
Project __Susitna Hydroelectric Project Hole No.__ BH-12
Site Watana (South Bank) SheetNo. _2 of _3
il N tiivoreill R it A [ [ -
-5 j0-4 10-2 20 40 80 80 20 40 60 80 5 10 15 70 _ _
L350 4 EEEE Diorite [1Alteration zone.
380
400 11741 ] Fracture zone.
420 -
t4a0
17 BER Fracture/alteration
460 'A L zone.
3 i Shear/alteration
480 N zone.
’ [1Shear/alteration
500 11682 zone.
- ST [~ Shear.
520 T~ T No
- Test Shear/fracture zone
540 4——| Data &
11653
560 1 -
| Shear.
580 Quartz - Shear.
=+ 1 T Diorite
60011623 Shear/alteration
zone.
620 r
r640
—1159% — -
660 Granodiorite
680 | [quartz | Alteration zone.
ZOOJ 156 Diorite
F o




Reee)

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY _ Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No.__ BH-12
Site Watana (South Bank) ) - SheetNo. 3  of 3
PERMEABILITY | CORE RECOVER ROD NUMBER OF
T L Ey | ks em /vee. o % JOINTE PER ROCK  TYPE REMARKS
10-6 j0-4 10-2 20 40 60 80 20 40 80 80 5 10 15 20
! T T T quartz [ Shear.
Diorite — Shear.

zone.

j Shear/alteration

R Dike, felsic.
[~ Shears.
I~ Shear,

RN END OF BORING
; 798.9"

|

|
SEE
SR
‘;LTLAJ

Vo



Acres American Incorporated - Consulting Engineers
Buffalo, New York

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG
Client __ ALASKA POWER_AUTHORITY Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No.___COE DH-1
Site Watana SheetNo. 1 of 1
PERMEABILITY | CORE RECOVERY NUMBER OF
D(EFFTT;‘ [Eg‘; (K) om /ssc. % R‘f}oo OINTS JER ROCK  TYPE REMARKS
10-6 10-4 102 | 20 20 50 €0 20 40 60 80 0 15 20
0 7459 ‘ Overburden
- 20
f
40 - TOP OF ROCK 43.8'
——T1409 Quartz [~ Shear, breccia.
60 + —+—{ Diorite
80 — -1 m
F100 1359 J Shear, fracture,
alteration zone.
120 }—— L - Dike, andesite.
‘ END OF BORING
.8'
140 1319 - 122
] [ 1] {
A T S
1 B

SUMMARY LOG

’CIient*ALASKA POWER AUTHORITY Job No._ P5700.01

Project _Susitna Hydroelectric Project Hole No._ COE DH-3

Site Watana SheetNo. 1 of _1

RMEAB NUMBER OF
el :i)McEm/l-L-.:.' Fone ‘:/f.mVEM " oINS PER ROCK  TYPE REMARKS
i0-6 10-4 10-2 20 40 60 80 20 40 60 80 0 15 20
0458 | T 1] Overburden
T
L 20 L
| 40 !
408 -
| 60 11—
B TOP OF ROCK 77.6'
80 1—- e - Quartz
] Diorite

- 10011358
- 120- T
[ 1407 —
- 160 T
1801278 — END OF BORING

174.5'




st

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ___ALASKA PQWER AUTHORITY _ _ Job No._ P5700.05

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No.__P5700.05
Hole No._COE DH-5
SheetNo, _1 of 1 __

Client __ ALASKA POWER AUTHORITY
Project _Susitna Hydroelectric Project
Site___ Watana

122.9'

R

\
T I

<+

N , J‘ 1T ' f I
1t ‘WLT{ e
T

— aEEn

Project _ Susitna Hydroelectric Project Hole No. COE DH-4
Site __ Watana N SheetNo. 1 __of 1
NUMBER OF
oepmi | eev | e | T | e e | e REMARKS
) ) -6 10-4 o-2 20 50 60 80 20 40 60_60 5 10 15 20
Ov&1 ‘\ Llr Overburden
SR pa AR
| 1
R
1 J[ , BRR TOP OF ROCK 70.0"
Quartz
’ | [ —(f Diorite
| # ECore Toss 4.3'.
END OF BORING

s

D[EF:,T;‘ (Ets,\), P(E(R)Mcgr:?‘;:y coRE zZCOVERY R"Q/UD TJ‘(lJJITJI'BIOE:T.PEOHF ROCK TYPE REMARKS
19-5 10-4 10-2 20 40_60 6O 20 40 60 B0 10 15 20
0 (18677 | | ] B Overburden
|~ | | ] ’
26 ‘ ‘
I NN T | RN |
I 40 ( I ‘ |
’.77]4]1J,,,, | | | ‘ _ [ ‘ a4 |
60 | i F 1] I I TOP_OF ROCK 59.6'
L Quartz

B Diorite/ ]Andesite porphyry(?
- 80— R Grano-

* i B diorite DMterat'ion zone.
00 {13611
N
140 - -
{131t
160 111
H80 -+ k END OF BORING

_ L 176.9'

7<1 - ,_g},,_
I AR
B Hr :

Lfl: [H ]
s
T
|
i 1 f } } i i




i } : ‘; [ ! P 1 e ;_77.3 e — «; o V .; j ~~~~~~~ xi ,,,,,, § e e ~4; - - ] o ] ’ } ] i
Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers
Buffalo, New York Buffalo, New York
SUMMARY LOG SUMMARY LOG
Client ALASKA POWER AUTHORITY Job No.__ P5700.05 Client ALASKA POWER AUTHORITY Job No, _ P5700.05
Project __Susitna Hydroelectric Project Hole No._ COE DH-6 Project _ Susitna Hydroelectric Project Hole No, COE DH-7
Site Watana SheetNo. 1 of _1 Site Watana SheetNo, __1 of 1
Vi NUMBER OF M NUMBER OF
i Iyl il A I [ REWARKS arl 200 Etyierwil R i A G . REWARKS
10-6 -4 10-2 20 40 &0 BO 20 40 &0 80 5 10 15 20 10-6 10-4 102 20 40 €0 BO 20 40 60 8Q 5 1 1520
T7T6 1 LT 1 0 [1716 ] Overburden | TOP OF ROCK 8.5’
e T ] Diorite/ TOP OF ROCK 3.5' f | Diorite/
I 20 D T Quartz - 20 — Quartz
53 Diorite Diorite
Lap4+—1 5= 1 Alteration zone. - 40 .
16661 = I e — 673 [1Shear/alteration
! | Quartz L T zone.
60— -+ Diorite - 60 " Zone of four
cTosely spaced
L 80 44— - 80 = felsic dikes.
100 {1616 ] Fracture zone. 1100 11630
120 - - ] Fracture zone. 120
END OF BORING
1
140 140 115961 - 122.2
1566 = -
1 END OF BORING
60 149.6'
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Acres American Incorporated - Consulting Engineers
Buffalo, New York
SUMMARY LOG
Client __ ALASKA POWER AUTHORITY Job No._ P5700.05
Project _ Susitna Hydroelectric Project . Hole No._ COE DH-8
Site ___ Uatana SheetNo. 1 of 1
oerrs | mew, | TMEILTY | SRR R IR e | e e newanxs
10-5 1p-9 10-2 20 40 €080 i alo §0_BO 5 10 15 20
0 [i910 |
— i r Overburden | 7op or Rock 16.2" |
20 Ji.f, T T Quartz ’ .
Diorite [1Breccia healed
PR quartz diorite in
L&m «‘—— andesite matrix.
—+186
60 -— - Diorite |
80 |
1100 41810 #
'1204* — i "] Series of shear
I — — zones, {(3) 0.5"
tmm — each.
- —176
1604 END OF BORING
. 150.0"
R -
N — — -
8 |
¥ 7 3 1 il ¥ 3 g 3
i 3 & i E H 1

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

a

Client__ ALASKA POWER AUTHORITY Job No. P5700.05
Project __Susitna Hydroelectric Project o Hole Mo. COE DH-9
Site Watana Sheet No, _| of 1
PERMEABILITY CORE RECOVERY RQD NUMBER OF
D(EFPTT;‘ f';?; (K) om /wec. %o Yo "O'NJ)SF:ER ROCK  TYPE REMARKS
10-6 10-%_i0-2 20_40 6080 20 40 60 1015 20
913 ! .
i f Quartz TOP OF ROCK 5.6'
A Diorite Breccia, healed

with oreen igneous
rock.

]Fracture zone,

jShear/fracture zone.

1Andesite dike. W
1 |
Felsic Dike
Diorite
]
:lFracture zone.
1 END OF BORING
284.2"
1 1 3

e



S

Buffalo, New York
SUMMARY LOG

Acres American Incorporated - Consulting Engineers

Acres American Incorporated - Consulting Engineers
Buffalo, New York :

Client ALASKA POWER AUTHORITY Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No.__ COE DH-10
site Watana SheetNo, _1 _of 1
NUMBER OF
prcti = = Rk A L SRR
10-6 10-4 102 | 20 40 60 8O 20 40 60 80 015 20
0 12033
Overburden | yop oF RocK 19.6"
- 20 AEndesite
Porphyry L. ..
L a0 —— 7} Diorite breccia inj
| andesite,
1983 '] Alteration zone.
60
E;: Diorite breccia in
E andesite.
100 41933 -1 Diorite breccia in
|| andesite.
F120 - u
140 : 11.‘ : Alteration zone.
egii1gy
18631 ) oo R
160 ——
[ 4] 1 Fracture zone,
-180 4 -+
200 +183
END OF BORING
220 41813 4+ — 203.5'

SUMMARY LOG
Client_ ALASKA POWER AUTHORITY _ Job No._ P5700.05
Project _Susitna Hydroelectric Project Hole No._ COE DH-11
Site Watana SheetNo. _ 1 of _1
1 I:EFTT i ({E’.\; P(TJM:E: 3 l:-‘:v cone T’ZCOVERY R"ZD gg":'ig::gﬂr ROCK TYPE REMARKS
10-5 10-4_16-2 20 40 60 80 0_40 60 80 5 10 15 20
0 2033 Dverburden
L 20 TOP OF ROCK 22.7"
Diorite
40 A .
1998 ) Fracture zone.
60
| 80 - B
700 11963 L - Fracture zone.
120 +——- 7 Fracture zone.
140 1 m .
19281 — 1 Dike, andesite (?)
(160 —
180+ 1
I3 Shear/alteration
- 11893 zone, )
200 ] Shear/alteration
27207 zone.
-240 1
1858 —
1260 1 T 11
280
300 11823 END OF BORING
I 300.0'




Client___ ALASKA POWER AUTHORETY

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No. P5700.05

Project Susitna Hydroelectric Project Hole No._ COE DH-12
Site Watana _ SheetNo. _1_ of _1
PERMEABILITY CORE RECOVERY RQD NUMBER OF
D(?TT;“ f:?; {K) em / sec. Yo % JO'N,LSF;ER ROCK TYPE REMARKS
10-€ 10-9 102 20 40 60 8O 20 40 60 80 10 15 20
| G 1950 L] Overburden | TOP OF ROCK 9.5'
|20 Diorite/
[ 1] Quartz
— Diorite
40 A 1+ -1 Quartz
. 1 Diorite -
60 — A+ U Shear/alteration
- Jr* zone.
80 [ H—
'7‘ - F1 Fracture zone,
100 J[j'I: minor shears.
120 L
140 7#7__1
160 | | {
|50 -
80— 1 []1177-184.3 Shear/
=t Fodo : alteration zone.
200 B
220 |
240 I
26 NEEN
280+ I .
% L 291.3-295.5 Shear
30041651 zone, healed.
] END OF BORING
| 320 I 301.1¢
EEN
. SO -
|

BGHE

’
e
ot
i)
sy
gy
-y

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No. P5700.05

Hole No. _ COE DH-21
SheetNo. _1 _of 2

Client ALASKA POWER AUTHORITY
Project __Susitna Hydroelectric Project
Site ___ Watana . .

—

PERMEABILITY | CORE RECOVERY ap NUMBER OF
D(EF:.T)H (Eﬁ‘; (K) om / sec. % : R% JOINTS PER ROCK  TYPE REMARKS
i9-6 10-4 -2 20 40 60 80 2040 60 80 10_15 20
T T
0 1478 [ L — ! Overburden
I 20
I NN EN e I . 1 ||
L0 BN
14361711 1t T 1T T
} €0 +— uE ﬂ ***FH*
L o0 —— TOP OF ROCK 84.5!
1] - Quartz
100 11393 [ JDiorite
12C ™
140 .
1351~
L1 rn L
]FO 11 Alteration zone.
180 4}7 “k
200 113091 |
|
220 “L’
I S E/\]teration zone.
240 f—fi ﬂ,m 4
—1126 | L | | Alteration zone.
%260 +—
280 - J |1 Alteration zone.
300 ——122ﬂ 4 i
| L1 Alteration zone.
320 4+—
L340 1— 7}
1 i i 3 : ! ? i



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client__ ALASKA POWER AUTHORITY Job No.__ P5700.05
Project _ Susitna Hydroelectric Project Hole No._ COE DH-23
Watana SheetNo. _ 1 of _ 1
ELEV. PKEKR)M:,:TEZY cone EZCOVERY R‘;au :‘gm,%ggfg ROCK  TYPE REMARKS
i0-6 1p-4 10-2 20 40 60 80 20 40 60 8O, 5 10 !5 20
1952 | T Overburden TOP OF ROCK 7.7"

[ |Diorite

|
11902+ & [1shear/fracture zone
i 1 = Shear/fracture zone
| @ Hshear/fracture zone,
Lo
’Ea Shear/fracture zone,
18521 &1 e
= £ |
1832 =T

END OF BORING

T ] 119.2'

Client__ALASKA POWER AUTHORITY ) Job No, P5700.05

Project _Susitna Hydroelectric Project _ Hole No._ COE DH-21

Site Watana SheetNo. 2 of _2

NUMBER OF
Sl T ot el A O REMARKS
10-8 104 10-2 20 40 60 B8O 20 40 €0 80 0 15 20
1182 e Quartz
360 1 (1T Diorite
1380
400 1114 ,
420 — 1
440 —
1098
La50 +— :]Alteration zone,
86
500 TJOS
L5204 - Andesite
] Quartz
-540— Diorite
01 L
5601
— —— [ 1ATteration and
l-580 ] sheared zone.
L6001 97 -
) END OF BORING

620 1— 603.7'

[
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Buffalo, New York
SUMMARY LOG

Client ALASKA POWER AUTHQRITY —

Acres American Incorporated - Consulting Engineers

Job No. _P5700.05

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY

Client___ ALASKA POWER AUTHORITY

LOG

Job No._ P5700.05

Project  Susitna Hydroelectyric Project Hole No. COE DH-24 Project _ Susitna Hydroelectric Project Hole No._ COE DH-28
Site Watana _ o SheetNo. _1__ of __1 Site___ Watana _ SheetNo. 1 of __1
£ Ty | o NUMBER OF PERMEABILITY | CORE RECOVE D NUMBER OF
D(EFP:;* :E'F‘f'r\j TKR)McEv\A/BI-Lu.‘ oRE R/EowVERY R‘?AD "O'lesF:ER ROCK  TYPE REMARKS D(?TT;{ (EI;?; K] cm/ sec, Yo " R;u “O'N\LSF:ER ROCK  TYPE REMARKS
10-6 10-4 10-2 20 40 €0 8O 20_40 &0 60 5 10 15 20 10-6_10-4 10-2 20 40 60 80 20 40 €0 80 1D 15 20
0 061 N T I ] ! Overburden TOP OF ROCK 6.97 ] 0 1971 [T [ Joverburden T0P _OF ROCK 9.2'
— Quartz 20 Andesite
201 rr Diorite 1 | Porphyry jShear/fracture zone
- 40 +—ko 7}_\ﬁ L 40 .
Lo { 13 : L1921, .
80+— 7% 60—~ |]shear/fracture zone
(a0 | 2L N o |
5 O 4 - 5 -
I I N ol L] [>_4*, . i} Shear/fracture zohe|
o
F100 1961 ++ 2 100 T'(871 J
1 J%w Lo Tﬁ } F Fracture zone.
i \
120 - L[: . Irregular contact H20 J*/*‘ Andesite
I R P ! with andesite. — END OF BORING
140 11921 - 40 +1931 ] 125.2'
— L |+ || END OF BORING _4 [
139.9' )
- - I T
| ’:] |
] T *
i ﬁ SR I AR RN AR
| L L — 1 |1
A_H» 4T L j ‘\ ‘ ﬂ, [ | j
- u - SEENEEE
%Eiii | T L
T Bl et rees
| ] T |
[1] ] | EEEEE
i i 3 3 b i j ] 1 ] i 1



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-1
SITE: Watana (North Bank) SHEET NO. 1 oF 10
CONTRACTOR: Interstate Exploration Inc. DRILLING 0ATES: August 10 to August 14, 1981
LOGGED BY. R,R. Henschel DATE: September 1981
DRILLING SoIL Casing Advancer CASING OIAMETER: NKW (3.0") T.D.
METHOD:: ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D.
LOCATION; LATITUDE  N3,227,942 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E743,085 GROUND SURFACE  2049.7
AZIMUTH  030° ROCK SURFACE 2032.1
DIP 70° BOTTOM OF HOLE 1767.9
WATER TABLE
NoTES: 1) Depths measured along hole. True depths in ( ).
2) A1) angles measured to the core axis.
DERTH DESCRIPTION : COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN Yo
as] ROCK TYPE “TALTERATION, WATER LOSS OR GAIN , CAVING, LOST CORE, CEMENTING, ETC. LENGTH (ggg)
0 Overburden
10
[(9.4)
L J
- 18.7 7] TOP OF ROCK N
(17.6) F6aartz Diorite |Medium gray to medium green-gray, medium Run 1
| 20 J grained crystalline rock, non-foljated with 18.7- 100
(18.8) 10-15}/ﬁaf1cs (biotite/hornblende), 10-15% 21.0 (87)

DATE: February 1, 1982

APPROVED: /M/{W/&

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-1
SITE Watana (North Bank) - SHEET NO. 2 oF 10
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JO!NTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROGK TYPE “TALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OFTUN 1 (Rap)
Quartz Diorite | quartz. Fresh to slightly weathered,
- E generally hard to very hard. Joints very Run 2
close to wide, fresh to slightly weathered 21.0 96
with iron oxide staining on surfaces. t ' (54)
B J Carbonate and sulphides common as coating on 0
26.0
joints and fractures. ’
B i 18.7-41.1 - STightly weathered with iron oxide
staining along joint surfaces. No penetrative
weathering. Joints closely spaced. Run 3
- E 21.2-22.8 - Fracture zones, very close spaced 26.0 o2
fractures and joints healed with carbonate £ ‘ (78
and iron oxide. Some open fractures very 3? 0 ‘
- 30 4 close to close spaced at 0-10°, 20°, and 70°. '
(28.2) 21.5-21.9 - Core broken by drilling,
| ] slickensides on some fragments.
Run 4
L J 31.0 94
to (88)
36.0
L ] 36.95-40.0 - Shear/fracture zone, joints and
fractures very close to closely spaced.
numerous healed fractures throughout, Run 5
I~ 1 37.1 - Possible shear, with 0.25 inch 36.0 92
layer of clay and rock fragments at 40°. to' (56)
a0 37.4-38.3 - Core broken by drilling, 41.0 ’
(37.6) fragments 0.25 to 1.0 inch, average less
' than 0.50 inch. Core loss of 0.6 feet
L i between 37.4 and 40.6
38.8-39.4 - Shear, 10°, rough. plane Run €
with slickensides, chlorite coated, tight. 41.0 | 100
B 1 Sulphide mineralization in surrounding to {90)
rock. 46.0
| ] 39.5-39.6 - Shear, 40°, very tioht, healed. |
39.4-40.0 - Some minor hydrothermal Run 7
r - alteration with feldspars altering to clay 46.0 | 100
41.1-46.5 - Joints close to moderately closely to (86)
L 50 spaced. 51.0
(47.0) 49.4-63.9 - Joints closely spaced. (744747




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE No.  BH-1
SITE Watana (North Bank) SHEET NO. 3 ofF 10
N LENGTH
i Rack TYPE TR AT ON WATER Log o GAN, v NG, LOST GORE, GEMENTING. &T6. | OF, TN X s
| | Quartz Diorite Run 8
51.0 | 100
L to (76)
E 56.1
57.9-59.5 - Felsic dike, 1ight gray, no mafics,
L very hard. Run 9
] 56.1 | 100
L to (92)
60 61.0
(56.4)
L 62.2-63.8 - Alteration zone, slightly to Run 10
' W maderately hydrothermally altered, core
L slightly pitted, several healed fractures. 61.0 100
ﬁ Sulphide mineralization on fracture surfaces. to (80)
62.45 - Fracture, 70°-90°, friable on 66.0
L | surfaces, clayey. L
62,75 - Possible shear, 40°-50°, Tess
L than 0,12 inches wide, clay filling. 2un 11
7] 63.9-87.9 - Joints close to moderately closely
66.0 100
L spaced. to (90)
70 ﬁ £8.9-87.9 - Joints close fo moderately closely | 71.2
(65.8) spaced.
L | 68.0-70.0 - Sulphides along most joints.
L Run 12
B o 7.2 100
75.9-76.1 - Joints at 50° and 15, respectively] to (94)
L with clay coating, sulphide mineralization. 76.2
T 63.2-77.4 - Core is more highly broken
mostly by drilling, very close to closely
L spaced throughout. Run 13
| 76.2 | 100
L to (88)
80 ﬁ 81.1
(75.2)
L .
1 Run 14
L 81.1 | 100
4 to (94)
86.2

ol

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE WMo, BH-1
SITE Watana (North Bank) sHEET Mo, 4 ofF 10
DEPTH DESGRIFTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH RET
(/T ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC RN | (ron)
] Quartz Diorite| 86.3-96.5 - Healed breccia, quartz diorite un 14
3 fragments in a fine grained quartz diorite L ﬁ444\7~4
matrix with some minor hydrothermal alteration
along joints. Lun 15
86.3-86.9 - Mineralized vein, less than 86.7 100
0.25 inch at 86.65, possible shear. to‘ (28)
‘(gg 6)7 89,1-93.1 - Joints very close to close 91.2
' spaced. |
93.1-96.5 - Fracture/alteration zone, Tight Run 16
gray, moderately hydrothermal altered, joints 91.2 90
N h very close to close spaced, moderately hard to' (62)
to hard, friable locally. 06.2
| 1 91.2-181.0 - Drilling water return genevrally 44
Tess than 50%.
94.2-96.2 - Core loss 1.2 feet. Run 17
96.5-99.4 - QOccasional healed fractures. 96.72 76
100 99,4-101.2 - Healed breccia, hard. to ) (68)
(94.0) 100.15-101.2 - Core loss 1.05 feet. Some 101.
clay at 100.15. [ I
i s . Run 18
101.2-117.2 - Healed breccia, irregular 101.2 100
fragments of quartz diorite in a medium to'i (44)
green-gray, very fine grained quartz diorite |153 g B
u b matrix, hard to very hard. Some quartz Run 19 )
healed fractures. Minor hydrothermal 103.9 100
alteration locally, numerous quartz stringers to< (97)
I T and pods. 107.0
i 1 Run 20
10 107.0 98
F 1 to (86)
(103.4) m.2
Run 21
1.2 100
F k to (100)
115.0-125.0 - Core medium to dark gray, . 116.3
gray-green and light gray due tovariation in
h mafic minerals.
k] 3 3 3 3 3
E 1 1 3 3 |

i
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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-1
SITE Watana (North Bank) SHEET N0. 5 oF 10
DEPTH DESCRIPTION : COLOR, TEXTURE, FDLIATION, JOINTING, FRAGTURING, FAULTING, LENGTH REC
(FT) RocK TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. | TeN | (no)
i |Quartz Diorite Run 22
116.3 100
) to (100)
L 120 | 120.4-135.0 - Joints close to moderately close.[{27,2
(12.8)
—_—
| 123.5-123.75 - Alteration zone, slightly Run 23
bleached, slightly hydrothermally altered. 121.2 100
- ] 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
B 1 fragments in fine grained quartz diorite |
matrix.
L 1 126.1-127.3 - Alteration zone, slightly Run 24
bleached, hydrothermally altered and 126.1 100
mineralized band, sulphide healed fractures, to (100)
L 130 | tight, hard. 131.0
(122.2) .
i T Run 25
131.0 98
r 1 . to (98)
135.8-174.2 - Core becoming more fractured. 136.0
Joints generally very close to close spaced,
I 4 some drilling induced. Contains a few
healed fractures.
Run 26
1 136.0 100
( to (80)
141.0
L 140
(131.6) | J
i i Run 27
141.0 100
r E to (100)
145.5-146.45 - Felsic dike, light gray, fine |145.5
i 1 grained, less than 5% mafic minerals, hard. —
148.7-148.9 - Joints at 20° and 30°, Run 28
respectively, clayey material containing some |[145.5 100
4 rock fragments. Probably shear plane, no to (786)

slickensides.

149.7

ACRES AMERICAN [NCORPORATED - CONSULTING ENGINEERS

BUFFALO ; NEW YORK

DRILLING REPORTY
CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO.  BH-1
SITE Watana (North Bank) SHEET NO. 6 OF 10
. LENGT
| oo mee | MOV COLOntenus mumovioiie e e, | B | e
Quartz Diorite | 150.7-158.4 - Numerous fractures, joints
150 closely spaced at 10°-20° to core axis, some
(141.0) broken by drilling, planar. Healed with Run 29
J carbonate and chlorite. Core loss 1.2 feet. u
B 149.7 81
to (53)
155.9
Run 30
i 159.7-174.2 - Shear/alteration zone, moderatdyliS'g (ég)
to completely hydrothermally altered with 16? 0
i}gg & Tocalized shearing. :
! 159.7-165.4 - Alteration zone, severely —_—
| i to completely altered, core friable,
pitted, feldspars altered to clay. Very [Run 31
soft and plastic in upper 2.0 feet. 161.0 58
B | Slickensides observed on soft clay coated t ) 0
remnant joint. Core loss 3.3 feet. 16% 0 (0)
165.4-171.0 - Moderately hard to hard,
r 1 bleached white, slightly friable along —
fractures and joints.
B _ 171.0-174.2 - Completely hydrothermally Run 32
altered as above, friable, soft and 166.0 100
clayey, plastic. to (66)
1123 o] 173.6-174.2 - Quartz vein. 171.0
' 174.0 - Partially healed shear or breccia
| | zone, 20° to core axis, 0.5 inch wide. Run 33
171.0 76
F 1 174.2-222.0 - Fresh and hard, joints very e (30)
close to moderately close spaced. '
Run 34
| | 176.0 100
to (96)
181.0
| 180 |
(169.1)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , HEW YORK

DRILLING REPORT DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO. p5700.05 CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO.  BH-1 proJecT Susitna Hydroelectric Project HoLE mo,  BH-1
SITE Watana (North Bank) SHEET N0, 7 OF 10 siTE Watana (North Bank) sHEET Mo, B OF 10
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, X s LENGTH i
| e TR warck Lonson e, v, Lot o, eweniTno, €1, | LY | o L e | e e | SR |k
L Quartz Diorite Run 35 Quartz Diorite | 211.0-270.2 - Drilling water return less than [Run 44
un . 50%. 211.0 | 100
[ 181.0 | 100 to (76)
_ | to | (100) | 216.1
186.0 I I
Run 45
t B
| W 216.1 | 100
L Run 36 to (82)
ﬁ LZZO 221.0
186.0 100 (206 7)‘
| to | (100) : | | i
(%?g 51 191.0 . J 222.0~224.8 - Alteration zone, modevately to o . ac
: severely hydrothermally altered, feldspars
L altered to clay. Texture intact. Very 221.0 100
k i friable. to (51)
Run 37 % 226.0
191.0 100
B 1 to (92) L N
195.6-196.6 - Joint at 0°-10°, partially open |196.0 223.5-224.8 - Alteration zone, moderately
| with thin coating of carbonate and chlorite, hydrothermally altered, cut throughout by Run 47
b and sand size rock fragments. — L g irregular fractures and joints, primarily at
Run 38 0°-10° and 40°. Carbonate healed but altered [226.0 100
195i2—2.05£ -OEQ‘{g:a] ;Mie]y Slza}cﬁ‘i 19‘gh 196.0 93 by hydrothermal solution. Penetrative up to to (78)
B - angle joints 1°- - Most are tight wi to (73) L. 230 4 0.06 inches around fractures. Weakened but 231.0
irregular syrfaces, partially to completely 199.0 216.1 moderately hard
coated with chlorite and carbonate. Run.39 (216.1) : |
. 200 224 .8-243.0 - Joints close to moderately close|” |
187.9 199.0-{ 100 L i spaced
(187.9) 201.0 | (70) | paced. Run 48
226.0-226.5 - Quartz vein, 0.12 inches wide
- : aon % 00 L J at 20° to core axis, 0.75 inches wide 231.0 (}gg)
to (93) alteration zone above it, moderately hydro- 236.0
J 203.9 l thermally altered. Moderately hard. '
i Run 4T 100, | - : 226.3-227.3 - Quartz stringer, 0°-10°, 0.12
PO inches to 0.25 inches wide.
Run 42 Run 49
i 1 204.8 100 B 227.7-228.2 - Mafic dike, aphanitic, 20°,
L 207.1-207.3 - Shear, 30°, contains 0.13 inch to (64) 0.5 inches wide, hard. Probably andesite. 236.0 1(00)
wide brownish green calcareous clay with 208.4 o . s to 94
) b some small rock fragments, surrounding L 240 % ﬁggdg '_ciSziar’Hgglédlﬁiihtgg:bgﬁgignCh wide, 240.9
L core hard. Run 431 — (225.5) » t1ght- :
210 207.6-208.3 - Shear, 10°, 0.06 inch wide, 208.4 (gg) un 50
(197‘3)1 yellow-brown carbonate fil1ing with small 2]‘]) 0 7
rock fragments. Surrounding core is hard. K TTTIRT E— 240.9 100
- 211.0-| 100 to (90)
L 1 246.0
216.1 (76) :

o
Lo

ey

s
Lot
af

v



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY 0B NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO.  BH-1
SITE Watana (North Bank) SHEET NO. § OF 10
DEPTH DESCRIPTIQN : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TvPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETG OF TN (RaD)
JQuartz Diorite | 242.5 - Shear, 30°, less than 0.06 inch wide, | Run 50
| possibly broken by drilling. Contains thin
J coating of calcareous clay material. Run 51
( 244,5-245.4 - Felsic dike, quartz rich, less 246.0 | 100
than 2% mafics, very hard. Upper and lower to. (100)
J contacts at 40°. 251 .0
250 R .
R234 9) ?43.0-256.0 - Core is generally very hard.
' Cut by numerous fractures at 5°-20°, most are [
J healed and tight, some broken by drilling.
( Contains thin coating of carbonate and Run 52
chlorite. Fracture spacing close to 251.0 | 100
J moderately close spaced. to. (96)
( 256.0
b 256.0-299.9 - Core is very hard with close to ——T1
( moderately close spaced joints.
Run 53
( i 256.0 | 100
to (94)
260 260.9
R244.3) H B
L |
Run 54
260.9 | 100
L J to (100)
267.4-269,2 - Joint, 5°, healed with 265.6
| carbonate. F, _J I
( ] Run 55
{ 265.6 100)
to (80
270 270.2| |
P253.7)
L 4 Run 5d
270.2 96
to (96)
r R 275.4
1
[447 ] Run 57

3 B AR I I B | 3 1 D
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5730.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-1
SITE Watana (North Bank) SHEET no. 10 oF 10
. ENGTH
o ook Tvpe e Waeh Love o e o s ceena erer | GEN | 0
Quartz Diorite Run 57
275.4 100
280 to {100)
> E 280.4
(263.1) —
L i 282.5-284.7 - Alteration zone, severely hydro- [Run 58
thermally altered, very soft and friable, all |ogp g 100
J feldspars altered to clay, texture partially tol (25)
- preserved. 285.6
282.5-283.4 - Contains a thin aphanitic
J dike, 0.38 inches wide, 20°, sheared and |
B brecciated but intact.
cps . . Run 59
J 284.8-287.2 - Aphanitic dike, quartz rich, 285.6 100
less than 5% mafics, very hard. Joints close to. (82)
I at 10° and 45°, most have carbonate coating. |sgg g
J Numerous healed, irregular fractures through- * ——
Fzgo out.
(272.5) 290.2-292.0 - Fracture, 0°-5°, healed with Run 60
quartz, very tight, hard. 289.0 83
§ to (58)
295.0
F 295.0 100
J to (82)
F 298.8
299.9 ‘*“—“J“ﬁﬁff4
(281.8)) Run 62 | (100)
| 300 END OF BORING
(281.9)




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY ) Job N0.44\85700'05
Project __Susitna Hydroelectric Project =~~~ Hole No._ BH-1
site Watana (North Bank) SheetNo. | of 1
PERMEABILITY | CORE RECOVERY RGD NUMBER OF
SErm ‘E‘;E‘; (K) em / sec. % % JOINTS PER ROCK  TYPE REMARKS
10-8 10-4 j0-2 20 40 60 BO 20 40 60 80 b 15 20
0} 2050 Overburden
TOP OF ROCK 18.7'

] Quartz
Diorite

Shear/fracture/
F alteration zone.
o Dike, felsic.

F Shear.

Breccia, healed.
Fracture zone,
altered.

|- Dike, felsic.

Fracture, healed.
Shear, alteration
zone.

F Shear.

f Shear/fracture zone,

b Dike, felsic.
1 Fracture zone,

END OF BORING
299.9'

BiE




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO, NEW YORK

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-2
SITE: Watana (North Bank) SHEET NO. 1 OF " 13
CONTRACTPR: The Drilling Company DRILLING DATES: July 14 7To July 27, 1980
LOGGED BY:  K,J, White, M.P. Bruen DATE: Jyly 1981
DRILLING SOIL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD : ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D.
LOCATION : LaTITUDE  N3.227,725 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E742,040 GROUND SURFACE  1838.8
AZIMUTH  043° ROCK SURFACE 1830.6
DIP 55° BOTTOM OF HOLE  1510.3
WATER TABLE 1768.8 (7-28-80)
NOTES: 1) Depths measured along hole. True depths in { ).
?2) A171 angles measured to the core axis.
DEPTH DESCRIPTION : COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN RZ’
(FT) ROCK TYPE ALTERATION , WATER LOSS OR GAIN, CAVING , LOST CORE , CEMENTING, ETC. LENGTH (mg,
0 Overburden
10 TOP_OF ROCK ]
—(8.2) Andesite Greenish gray to medium gray, Tine grained
Porphyry groundmass with fine to medium grained white Run 1
plagioclase phenocrysts. Flow structures.
[ T Contains inclusions of a gray-white, medium 10.0 100
grained diorite, a green, very fine grained to (46)
andesite, and possibly some argillite. 15.0
i ] Inclusions are generally less than 0.75 inches
in diameter. Generally hard, fresh to slightly,
weathered. Joints are iron stained, some Run 2
i ) carbonate filling. Disseminated sulphides
throughout. 15.0 100
. to (57)
= 4 10.0-23.4 - Joints closely spaced. 18.7
15.8-16.9 - Core badly broken by drilling,
20 angular fragments 0.5 to 1.0 inches, carbonate |Run 2A|82 (45)
(16.4) ] filling 9nd iron oxide staining. Run 3

paATE: February 1, 1982

APPROVED: V%%/M//\

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-2
SITE Watana (North Bank) SHEET NO. 2 OF 13
OEPTH ROGK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, é%“gm REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (RQD)
Andesite 15.8-16.9 - Core badly broken hy drilling, Run 3
B 1 Porphyry angular fragments 0.5 to 1.0 inches, carbonate
filling and iron oxide staining. 15(')8 Egg)
| B 23.4-26.1 - Joints very close to closely 250
spaced. :
25.7 - Joint, 30°, trace of clay. Run 41100 {0)
26.1-30.9 - Joints closely spaced. Run 5
25.5 100
- 1 . to (58)
29.4 - Fracture, 50°, clay coating. 30.5
30 ] 30.9-48.25 - Joints very close to closely
(24.6) spaced.
I i Run 6
30.5 98
to (24)
L . 35.5
Run 7
| 35.5 100
7 to (92)
40.5
40 ]
11372.8) |
| | Run 8
40.5 96
to (53)
B i 45,7
Run 9
- i 45.7 100
to (77)
50.5
L s | 51.0 - Flow structure. 5C°.
(41.0) 51.65-55.9 - Joints very close to moderately [pun 70
close spaced. 50.5-1 100
r 1 55.7 (81)

t?

&,




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jog No. P5700.05
PROJECT Susitna Hydroelectric Project HOLE WO, BH-2
SITE Watana (North Bank) SHEET NO.3  OF 13
. i LENGTH
s | oo mee | OSSEEDOUCOON e o onTe e e | SER | e
Andesite 53,05 - Joint, 30°, Tess than 0.1 inch wide, Run 10
- 4 Porphyry rough, irregular, clay coating. 50.5 (100
55.7-60.8 - Core loss 0.7 feet. s | e
L .
57.65-70.45 - Joints very close to closely Run M
spaced.
- B 55.7 100
to (55)
60.8
| 60
(49.1) ]
L ] Run 12
60.8-| 76
63.7 | (38)
o E 64.3 - Joint, 30°, irregular, smooth,
: s 4 ’ Run 13
slickensides. 63.7 88
to (28)
A 66.9
Run 14
- . 66.9-| 95
69.7-70.5 - Fracture zone, joints very closely | 68.9 (0)
spaced, 30° and 60° orientation. Some Run 15
=70 4 fractures healed, carbonate filling, some iron | 68.9- 100
(57.3) staining. 7.2 | (65)
71.2-177.1 - Shear/fracture zone, joints very |Run 16]100 (0)
1 closely spaced, fracture zones of gouge and
breccia. Hole caving, core badly ground in Run 17
| | places, grouted. Core loss greater than 20.6 72.0 20
feet. to (0)
71.2-79.6 - Fracture zone, joints very closely 75.5
- 1 spaced at 20° to 60°, fresh to slightly Run 18
weathered. Clay and carbonate filling, 75.5-1 1
L rounded to subangular pieces less than 0.2 441245__41Q3_747
B feet. Core loss 5.9 feet. run 19
77.5 57
| . to an
- 80 80.8-81.1 - Fracture zone, joints very closely | g1.g
(65.5) spaced at 40° to 70°, iron oxide staining.
L R Run 20
81.0 97
L to (34)
; . 84.5
Run 271700 (0]
] i 3 3 3 1

[

CLIENY

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Sysitna Hydroelectric Project
Watana (North Bank)

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO.

P5700.05

BH-2

SITE SHEET NO. 4 OF |3
DEPTH DESCRIPTION : COLOR, TEXTURE, FoLIATmN,mrNﬂNG,FRAcfun\NG, FAULTING, LENGTH REC
(FT) ROCK TYPE a ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. DTF-F;-')JN (RQD}
Andesite 81.9-82.3 Rubble
- 4 Porphyry 83.1-85.0 Fracture zone, joints very closely 1Run 22
spaced at 30° to 60°, some are healed. Some 85.0 77
iron oxide staining and carbonate filling. to
R 90.2 | (51)
88.0-109.6 Shear/fracture zone, joints close
90 to very close spaced at 20° to 80°, with iron
h73.7) oxide staining, carbonate coating and clay Run 23 &7
gouge, slickensides. Core badly broken. Core 88 5
Toss 11.8 feet. -2- | {0)
L 4 92.0
Run 24
L 92.0 | 77
4 to 1 (0)
95.0
Run 25| 100
o (©
Run 26| 92
B (0}
] Run 27
L 97.8 (8?
100 10801
(81.9) Run 28] 29
L J 100.1-| (0)
101.8
Run 29
i 1 101.8 | 2
L to (0)
| 108.0
108.6-118.2 Shear/alteration zone, bleached ?gg g? 89
chalky white breccia and gouge, slightly to 109.6 (0)
F 110 A severely altered hydrothermally throughout, d
(90.1) soft, friable, slickensides. Thin gray clay qun 31 75
L layer at 20° to 50°. 133 3 0
1 Core loss 2.2 feet. : (0)
to
| i 114.8-118.2 Slightly to moderately altered 115.2
hydrothermally, bleached. Joints at 20° to
40°, healed fractures and joints throughout. Run 32| 73
C .8 feet.
| 1 ore 1055 0 ee 115.2-| (0)
118.2




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY.

PROJECT Susitna Hydroelectric Project

Watana (North Bank)

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO.

P5700.05

BH-2

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project
Watana (North Bank)

BUFFALO , NEW YORK
DRILLING REPORT

HOLE

JOB NO.

P5700.05

NO. BH-2

SHEET NO. 6 OF 13

SITE SHEET NO. 5 OF 13
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) RoCK TYPE “ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OFRN | (rap)
118.2 | Andesite Run 321 73
{96.8) | Porphyry (0)
Andesite Very thin to thin layers of green, medium Run 33
and grained crystalline rock and greenish gray, 118.2 79
- 120 {Diorite aphanitic igneous rock. Slightly altered to (29)
(98.3){ (Transitional [hydrothermally, joints very close to closely 121.0
Zone) spaced, iron oxide stained, penetrative to
- E 0.5 inch,carbonate coated, hard.
122.5-123.7 Fracture zone, broken by drilling.|Run 34
Core loss 0.7 feet 121.0 | 87
. i ) ) to | (51)
125.7 125.7
(103.0) . i
i 7 Diorite Green, medium grained, 20-30% mafics (biotite [Run 35 78
and hornb]ende?. Generally moderately hard, 125.7 (78)
fresh to slightly altered hydrothermally. to
B 1 Joints very close to closely spaced, iron 28.4
stained, some carbonate coating and sulfide Bun 36
130 A mineralization. 28.4 92
(106.5) 125.7-128.4 Core loss 0.6 feet. to (46)
31.0
134.2-135.3 Fracture zone, joints very Run 37
[~ 1 closely spaced at 20° and 60°. 131.0 89
134.9-137.7 Healed breccia, 70% diorite to (0)
| | fragments up to 2 -inches in diameter in a 34.8
matrix of dark green fine grained diorite.
Hard, sharp contacts.
- b Run 38
134.8 94
to (70)
B b 139.8
139.6-141.8 Fracture zone, joints very close
to closely spaced at 20° to .30°.
(%$£_7) Core loss 0.7 ft. ?gg 39 P
143.1-163.5 Shear/fracture zone, joints very to (0)
i ] closely spaced at 0° to 60°, some s]ickensides.41-9 5B
Breccia and clay gouge, some carbonate, friable Run 40 (52)
locally, pieces less than 0.1 feet. Core 141.9
B 1 badly broken, core loss 10.3 feet. to
144,4-148.0 Triconed, no core recovered. 144.4
R Run 41 Mriconed
| 144.4
to
148.0
i | Run 42

SITE
S| o rws | CHSMELONSOLIL T e T AT e | bR |
Diorite Run 421 22
- 150
(122.9) 148.0-| (0)
151.0
R J Run 43| 48
151.0
to (O)
" _ 153.7
Run 44 gp
153.7-| (0)
B ] 155.7
Run 45| 60
155.7-1 (0)
. 4 158.2
Run 46
B o ()
(131.1) , 160.8
[163.5-170.5 Joints closely spaced, iron oxide |Run 47 75
B E ktained, carbonate filling. 160. 8~ 0
162.8 |(0)
I T Run 48| gp
162.8
L to | (43)
167.9
I 7 Run 49
167.9-| 100
170.5
112193)_ 170.5-172.3 Fracture/alteration zone, slightly 70-5 | (g8)
. to moderately altered hydrothermally, joints
very closely spaced at 0°-10°, friable, core
- - badly broken. Feldspars altering to clay. Run 50
Core loss 0.8 ft. 170.5 94
to
- 1 175.8 | (42)
i ] Ryp Rl 67
1770 |(0)
i 1 Run 52
177.0 | 90
180 to (73)
(147.4)] 181.0




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JO& NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-2
SITE Watana (North Bank) sHEET No. / oF 13
DEPTH o DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINTING, FRACTURING, FAULTING, '-ENGTE REC
M ROGK TrpE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. or (RQD)
| | Diorite 177.1-197.3 Diorite is generally hard to very |10 23| 100
hard. Joints are moderately close spaced. 182.8 (100)
179.65-179.8 Aplitic dike, gray-white, fine .
| i grained, less than 10% mafics. Welded sharp Run 54
contacts, oriented at 40°. 132 8 100
| 186.5-187.1, 191.2-191.7 Aplitic dikes, gray- |;52 , (100)
white, fine grained, less than 10% mafics. )
Unfractured, welded contacts at 30° and 75°, Run 551 oo
sharp. g” 7 100
L i 186.7-1 (100)
L 189.0
Run 56
190 189.0-{ 100
{155.6)] 191.0-196.4 Core loss 0.7 feet. 1910 | (100)
Run 57
191.0 80
- ] to 1 (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 hordering this
zone are altering to clay minerals. Very soft,
- E friable. Core loss 0.4 feet. Run 58 g4
196.4
] to | (37)
- 200 201.0
(163.8)
| | Run 59
201.0 | 100
s to 1(32)
L ] 204,6-209.2 Shear zonhe, joints very closely 203.8
spaced, moderately intense iron oxide on 20° Run 60
joints, minor chlorite with clay coating. Core 282 8 100
| badly broken throughout, core loss 0.4 ft. t. (15)
ﬂ 204.5 Joint at 80°, 0.25 inches wide, gray 0
clay 207.1
| | 205.3-205.7 Breccia/gouge, core badly broken. |Run 61 ¢
207.1-207.4 Core broken, clay on joints. 207 .1~ (0)
208.3-208.5 Irregular, dicontinuous vein of  |209.3 | N
L 210 A carbonate with sulfide mineralization. )
(172.0) Run 62
209.3 | 100
L i to 49
214.4 (49)
1 i ] i 1

st

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-2
SITE Watana (North Bank) SHEET NO. g OF 13
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH [ REC
(FT) ROCK TrPE “TALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OFIN | tram
Diorite 208.6-209.2 Core badly broken, fragments Run 62
k B generally less than 1.0 in., clay on most
joints, pieces of breccia and gouge.
209.7-237.1 Joints generally very close to Run 63
- 4 close spaced, 15° to 80°, iron oxide stained, 2144 100
some carbonate filling. to. (76)
L 213.8-245.8 Generally hard and fresh. Joints 218.5
R are iron stained, some calcite filling. '
214.4-218.5 Core loss 0.3 feet.
Run 64
_1820202)m 218.5 99
( . to
| | 223.7 1 (77)
223.2-223.6 Core loss 0.4 feet.
i ] Run 65 100
223.7
to (66)
S 228.7 | )
230 A Run 6
(188.4) 228.7ﬁ 100
to (68)
- 8 | 232.5]
L R Run 67
232.5 | 190
237.1-237.7 Fracture/alteration zone, bleached .
A " ; to  |(85)
o k stightly altered hydrothermally, increase in 937.7
sulfides near joints. Joints very close !
spaced at 60°-70°. | —
Run 68
L a0 201.3-262.0 Shear/alteration zone, moderately | 237.7 | 100
(196.6) to severely altered hydrothermally, highly to (57)
o fractured. Breccia zone, several zones of 241.9
| i soft, friable rock, clay gouge, polished | -
surfaces with faint slickensides. Joints very | Run 69
close to close spaced at 20° and 50°, iron 241.9| 87
| ] stained, with clay on most joints. Carbaonate to (0)
veins and coating. 247 .2



Run 77

B 1 S e e I | . |
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-2
SITE Watana (North Bank) SHEET NO. g OF 13
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. °(F$1)JN {RQD)
Diorite 247.0-248.6 Brecciated and cTay gouge, Run 69
- 1 irregular fractures and carbonate filling.
245.8 [Andesite (7) [ight to medium green aphanitic to fine ground
(201.3) mass, fine and medium grained white phenocrysts
- - of feldspar, less than 10% mafics, primarily
has a porphyritic texture, Contains inclusions Run 70 100
of the gray-white diorite and a very fine 247.2 m
- 250 A 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
- B spaced, most carbonate coated, some iron oxide [
staining. [Note: Resembles both andesite and
J diorite in places due to variations in grain Run 71
- size.] 100
252.2
to 49
L J 257.4 (49)
I ) Run 72
100
257.4
260 to |(28)
[(213.0) 262.2
i 1 | Run 73
262.2 100
| _ to (41)
265.0
L 4 Run 74
265.0 100
to
- 1 269.0 | (50)
Run 75
L 270 - 269.0-1 100
(221.2) 271.0 | {100)
277.7 Lower contact, oriented at 20°, sharp Run 76 100
contact of andesite and diorite, single joint |271.0
- E with thin clay seam. Rock is fresh and hard to (84)
on both sides. 276.1

1 3 B i 5 I | 1
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-2
SITE Watana (North Bank) SHEET NO. 10 OF 13
DEFTH ROCK TYPE OESCRIPTION : COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, EENgan REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (RQD}
277.8 _ | Run 77

(227.6) Diorite Gray-white to gray-green, medium grained rock, 212'1 89
20-30% mafics. Generally very hard and fresh. 280.6| (58)

L 280 Joints are closely spaced, some carbonate :

(229.4) filling, iron stained, and/or calcite filled.

- k Run 74

280.6| 96
to

- R 285.8| (61)
285.8-287.8 Fracture zone, joints very close
to closely spaced, oriented at 20° to 60°,

F k carbonate present. Hard and fresh. Core loss | Run 79
0.1 ft. 285.84 90

287.8| (0)

- E 288.2-289.3 Healed shear, 15°-30°, healed

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

290 290.7-293.1 Joints very close to closely to (88)

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

i i Run 81

291.1 | 96
L 4 to
296.1 (48)
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

and chlorite coating.

o k 301.1-306.1 Core loss 0.4 ft. Run 83
301.2-328.0 Joints close to moderately close 301.1 | 100
spaced, oriented at 0° to 70° chlorite and to'

r h carbonate filling. Hard and fresh. 306.1 | (62)

L J

Run 84 1p0
] 306.1- (90)
310.2




ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT  AJ ASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE No. BH-2
SITE Watana (North Bank) sHeeT no. 11 oF 13
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 55"5;;} REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC, IFT) (RQD}
L 310 J piops Run 84
(253.9) Diorite
Run 85
L w 310.2 | 92
to
315.4 | (54)
L i
| 1 Run 86
315.4
| 4 to 100
320.4 (86)
L 320 ﬂ 21.2-321.4 Shear, breccia and lay with
(292.1) B21.2-321. ear, breccia and gouge, clay wi
kome carbonate filling, iron oxide staining.
L _ Run 87
320.4 | 100
to
L | 52
h25.1 Joint, 40°, slickensides. 325.3 | (52)
B J Run 88
325.3-| 100
. 328.0 |(63)
B28.0-335.9 Joints, close to very closely spaced
T generally oriented at 30° to 50°, carbonate
i filling. Run 89
330 ) 328.0 | 98
(270.3 to
332.4 [(43)
Run 90
i i B35.9-372.0 Joints close to moderately close 332.4 | 100
kpaced, carbonate and chlorite. to
~ i 337.5 |(75)
L q Run 91
337.5 97
to 81
340 341.0 (&)
(278.5)
3 ] 3 1 : ) 1

o

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORTY
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-2
SITE Watana (North Bank) SHEET no. 12 oF 13
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LgNgLT,H REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. o™ (RQD)
i JDiorite Run 92163 {0)]
Run 93
345.8-348.5 Alteration zone, slightly altered to'4 (100)
hydrothermally, joints have a thin clay 306.6
| ] coating/fi11ina. Several healed fractures, '
moderately hard. I ]
B ] Run 94 08
346.€
to (77)
- 350 A 351.0
(286.7) I
L R Run 85
351.0 100
L i to (88)
356.0
L i [
Run 96 o
= J 356.0
to 95
L s61.0 | %)
(ggg 9§ 361.0-366.0 Core loss 0.8 ft. )
o 362.0 Amount of mafics increase from 20-30% [—— ]
L ] to 30-40%.
362.5-363.5 Felsic Dike, light gray, hard, Run 97
unfractured, tight contact, oriented at 10°, 361.0 90
] 0.5 in. wide. to.
" (90)
J 366.0
L Run 98 100
. 366.0
to 91
370.€ on
370 4 370,3-381.0 C(Carbonate in joints.
.1
(303.1) Run 99 100
L i (87)
? 1 4 ] i : 1 1
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB No.  P5700.05
PROJECT Sysitna Hydroelectric Project HOLE NO. BH-2
SITE Watana (North Bank) SHEET N0. 13 OF 13
S Fack TYPE e e o, | O | oo,
Run 99
I . ‘s 370.6) 100
I Diorite 374.1-375.0 Iron oxide staining. to |(87)
375.8
- i
Run lod
375.8
B b to %
381.0 | (67)
380
(311.3) 382.0-392.6 Shear/alteration zone, slightly tof
. i moderately altered. Joints are very close to
close spaced, filled with carbonate and iron Runt 107
oxide staining, clay gouge, and sulfide 381.0| 9
mineralization. to .
[ 382.0 Joint, oriented at 70°, 0.1 in. wide 386.2| (51)
J black clay layer in a carbonate vein 0.5 in. .
L wide. R
383.5 Shear, oriented at 40°, 0.5 in. wide,
breccia, soft and friable. Carbonate filling
i with- iron oxide staining. Ruri: 102
I 386.2-386.8 Shear zone, chalky white clay 100
: N . . 386.2
gouge, iron oxide stained breccia. Soft, to
390 friable. 391.2 (87)
[(312.5)
- | .
] 392,6-401.0 Joints very close to close spaced,
I numerous healed joints throughout, hard. Run 103
| 391.2 26
§ to (59)
326.3
I ) —
Run 104 96
393.3-
I I 3088 | (38)
| 400 J Run 105 100
(327.71 END OF BORING (100) |
401.0
1(328.5)
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SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05 B
Project _ Susitna Hydroelectric Project Hole No._ BH-2
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BUFFALO, NEW YORK
DRILLING REPORT

CLIENT: ALASKA POWER AUTHORITY JoB No,:  P5700.05
PROJECT: Susitha Hydroelectric Project HOLE NoO.: BH-3
SITE: Watana (North Bank) SHEET NO. 71 OF 3]
CONTRACTPR: Interstate Exploration Inc. DRILLING DATES- August 15 TO September 9, 1981
LOGGED BY:  K.J. White, M.P. Bruen DATE: September 1981
DRILLING S0IL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD: ROCK Diamond Core - Triple Tube  CORE DIAMETER: NG (1.75") 0.D.
LOCATION: LATITUOE  N3,228,197 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4

DEPARTURE E744,103 GROUND SURFACE 2150.7

AZIMUTH  338° ROCK SURFACE 2124.7

DIP 55° BOTTOM OF HOLE 1367.8

WATER TABLE
NOTES: 1) Depths measured along hole. True depths in ( ).
2) A11 angles measured to the core axis.

DEPTH OESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN Yo
(FT) ROCK TYPE “ALTERATION , WATER LOSS OR GAIN , CAVING , LOST CORE, CEMENTING, ETC. LENGTH (;gg)
0 Overburden No samples taken.

DATE: February 1, 1982

APPROVED: p?/féafﬁi;%;?/ /L

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING

Alaska Power Authority

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

ENGINEERS

HOLE NO.

Jog No. P5701.05%

BH-3

SITE Watana (North Bank) SHEET NO. 7 OF 31
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, ’E‘ENSEH REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) {RQD)
i | Overburden
S,
24.6
( ) TOP OF ROCK
7(gé'3)“ Diorite Medium gray-green, medium grained, Tess than 54 Run 1 | 100
: quartz. Joints generally close to moderately 31.7 | (44)
| | closely spaced, iron oxide staining near sur- to
face, most joints carbonate coated. Fresh,
very hard to hard. 36.7
| | 31.8-46.4 Joints close to very closely spaced.
Iron oxide staining on 30-40% of joints, trace|
to coating of carbonate.
| | 36.7 Felsic dike, 1ight gray, fine to medium Rgg g %28)
grained, 10-20% quartz, less than 5% mafics, .
0.5 in. to 1.5 in. wgde. Tight contacts, to
L 4o - hard, oriented at 90~. 20.7
(32.8) |
B B 41.8-42,2 Core broken by drilling, pieces Run 3 | 100
0.5 in. to 2.0 in., iron oxide stained rock 40.7 | (37)
fragments. to
- B 43.4-43,7 Core broken by drilling, iron 45.8
oxide staining gn fragments.
44.5 Joint, 307, 0.25 inch of carbonate
- E fi11ing. Ron 4| 100
(36)
| | Run 5| 100
46.9 | (97)
to
r 50 1 50.8
(41.0) [ Ran 6| 100 |
(98)




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

HOLE NO. BH-3

JOB NO. P5701.05

CLIENT

PROJECT Susitna Hydroelectric Project

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

BUFFALO , NEW YORK
DRILLIMG REPORT

JoB NO. P5701.05

HOLE No. BH-3

SITE Watana (North Bank) SHEET NO. 3 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, gg"ga: REC
(71 ROCK TvRE ALTERATION, WATER LOSS OR GAIN, CAVING, LQST CORE, CEMENTING , ETC. ey (RQD)
I | Diorite 46.0-46.4 Shears, two along joints at 40°, Run 6 | 100
approximately 0.1 foot and 0.05 feet wide, 50.8 (98)
L breccia and gouge. SEOB
- 46,4-111.2 Joints close to moderately closely :
W spaced, trace to coating of carbonate and Run 7 [ 100
L chlorite 55.8 | (92)
46,8-48.4 Joints 20° to 309 closely spaced, )
W healed with carbonate. to
| 49,4-50.2 Numerous irregular fractures healed 60.7
60 A with carbonate, very closely spaced. :
(49.1) 52.3 Felsic dike, 30°, unfractured, 0.25
| inch wide, tight. Run 8 | 100
7 52.4-53.1 Fracture zone, irregular, discon- 60.7 | (94)
tinuous, healed with carbonate, very closely
| spaced joints. to
1 53.3-58.0 Healed diorite breccia, subrounded 65.7
fragments of diorite to 2 inch, healed with
dark green diorite.
N 1 57.5-57.9 Fracture zone, fractures less than
0.1 inch wide, very closely spaced, irregular | Run 9 | 100
and discontinuous, healed with carbonate. 65.7 | (80)
~ } 61.2, 64.3 Inclusion of dark green fine :
grained diorite, 1.0 inch and 2.0 inches to
respectively. 70.7
r 70 7 65.9-69.9 Fractures, irregular and discon-
(57.3) tinuous, filled with carbonate, less than —
0.1 inch to 0.25 inch wide, 10% of tock. Run 10 98
i | 70.7 | (79)
L 1 to
67.7-75.9 Healed breccia, contains fragments 75.9
of diorite in the dark green, fine grained
L J diorite. Fragments, 70-80% of rock.
Run T1 98
75.9 | (68)
to
L 80.9
80
(65.5) |
L i Run 12| 98
80.9 | (84)
L to
B5.9
’
® 2 3 b 1 3
i i ] g | 3 3 J

SITE Watana {(North Bank) SHEET NO. 4 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS QR GAIN, CAVING, LOST CORE, CEMENTING, ETC. il (RQD}
| Diorite 69.2 Inclusion of dark green, fine grained | Run 12
b diorite. B
69.5-72.8 Occasional patches of red stain, Run 13| 100
irregular and discontinuous.
- 1 79.6-79.8 Core broken by drilling, pieces 82‘9 (98)
1.0 inch to 2.0 inches. 0
80.8-80.9 Red staining on the core. 90.8
P90 T 81,3-82.3 Joints, 20°-30°, possibly open,
(73.7) iron oxide staining and carbonate coating. e .
81.3-87.0 Diorite breccia, healed, hard. Run 14| 100
B 1 85.7-93.8 Joints/fractures, closely spaced, 9.8 | (84)
up to 2.0 inches wide, healed with carbonate. '
to
95.8
- T Run 15| 100 |
J 94.1-95.1 Pods of feisic rock, 1ight gray, 95.8 (100)
L fine to medium grained, some have quartz to
centers, up to 0.5 inches wide. Less than 5%
of rock. 100.8
- 100 96.6-98.5 Joints, very close to closely
spaced, healed with carbonate. L N
(81.9) .
4 Run 16| 100
100.8 | (100)
. . t
| 106.4-106.7 Red stain in core, covering 0
b
L 70% of zone. 106.0
] I
L Run 17| 100
4 106.0 | (100)
. 111.2-180.7 Joints moderately closely spaced, to
L with zones of closely, spaced joints. 110.7
1101 |
(90.1) .
L 111.6-132.0 Diorite breccia, rounded to sub- | Run 18| 100
1 angular rock fragments to 1.0 inch, 60-70% 10.7 | (100)
of rock, in a dark green diorite matrix. Hard. '
to
L W 115.9
B Run 19
o b ‘: ? ’a 3
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

CLIENT

PROJECT Susitna Hydroelectric Project

Alaska Power Authority

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO. P5701.05

HOLE No. BH-3

SITE watana (North Bank) SHEET NO. § OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. oty (RQD)
Diorite 116,7-126.7 Joints, close to moderately Run 19( 100
r 1 closely spaced, healed with carbonate up to 115.9 [(100)
0.25 inch wide, irregular and discontinuous. to
120.7
F 120 A
(98.3) —
Run 20( 100
i i 120.7 |(100)
to
- 1 125.7
127.0-133.6 Shear/alteration zone, bleached
L | to a Tight green, slightly altered hydro-
thermally, hard. Run 21| 100
B | 127.7 Shear, 15°, slickensides on carbonate, 125.7 | (100)
trace amounts of gouge. to
128.9-135.7 Fracture zone, healed with car-
L 130 bonate,closely spaced up to 0.5 inch but 130.7
106.5 generally less than 0.1 inch. '
(106.5) Rur 22| 100
= g 130.7 |(100)
to
B 1 135.7
135.7-138.3 Shear/alteration zone, slightly
to moderately altered hydrothermally, oriented
N 1 along healed shear to 10°. Feldspars breaking | Run 23 98
down to clay, approximately 1.0 inch wide. 135.7 | (50)
L | Moderately hard to soft. Core badly broken '
by drilling. to
137.9-138.3 Silty-sand coating, possible 140.7
140 gouge.
&114.7) Run 24
F b 140.2-143.4 Fracture zone, closely spaced, 140.7 | 100
irregular, and discontinuous joints healed to | (100)
with carbonate filling less than 0.1 inch 145.8
r E wide. '
146.0-149.0 Joints healed with carbonate.
149.0-152.0 Alteration zone, slightly ?Zg 55 (188)
altered hydrothermally, feldspars altering to té
1 clay, hard. 150.7

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT Alaska Power Authority JOB NO. P5701.05
PROJECT Susitna Hydroelectric Project HOLE WO. BH-3
SITE  Watana (North Bank) SHEET NO. 5 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, EENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. T | (mon
| | Diorite Run 25( 100
150 (100}
(122.9)
i | 153,0, 154.0 Felsic dikes, 1ight gray and Run 26] 100
light red-gray, 10° and 15°, respectively, 150.7 | (100)
0.5 inch wide. Second dike is offset 0.25 to
L 4 inch along a joint at 50°, healed with
carbonate, hard. 155.7
L 4 153.9 Felsic dike, Tight red-gray, fine
grained, at 10°. Truncated by shear at 30°, Run 27| 100
healed with dark green igneous material and 155.7 |(100)
= g carbonate, with offset greater than 2.0 inches. to
156.0 Carbonate vein, possibly a healed shear
at 25°, 0.25 inch thick. Carbonate is stained{ 160.7
- 160 red.
(131.1) 157.0 Alteration zone, moderately altered
’ hydrothermally, approximately 1.0 inch wide Run 28| 100
- 1 at 25°. 160.7 | (100)
157.3-174.6 Healed breccia, angular fine to
| ] grained fragments to 0.25 inch in an igneous
groundmass, hard. Majority of fragments in 165.7
breccia are dark gray to green subangular, *
B ] fine grained, igneous rock.
Run 23| 100
165.2 Alteration zone, hydrothermally 165.7 | (98)
altered, 0.5 inch wide, feldspars breaking té
B ; down to clay. No definitive contacts.
170.7
715503)— Note: Zones of alteration within the healed
(139. breccia up to 6.0 inch wide, generally less Run 30| 100
B i than 1.0 foot to 2.0 feet apart, moderately
hard. Up to 25% of feldspars altering to 170.7 | (94)
clay. to
[ | 175.7
i i 177.0, 177.2 Shear, 20°, 0.25 inch wide, Run 31| 100
healed with green igneous rock and carbonate. | 175.7 (98)
| | to
180.7
. 180 1
(147.4)




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

proveECT Susitna Hydroelectric Project

BUFFALO , NEW YOQRK
DRILLING REPORT

JOB NO.

HOLE NO.

P5701.05

BH-3

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

eroJECT SUsitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HoLE no. BH-3

P5701.05

SITE Watana (North Bank) SHEET NO. 7 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(F1) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. | Crem™ | (RaD)
Dicrite 178.9 Joint, 20°, possible iron oxide stain- Run 32{ 100
B B ing. Alteration of feldspars on either side
to 0.5 inches. 180.7 | (87)
L 180.7-190,7 Joints closely spaced, approxi- to
T mately 50% are carbonate healed, with chlorite 185.4
coating. :
- 7 184.4-184,7 Core is badly broken, pieces Tess | Run 33| 98
than 0.5 inches. Friable, possible fracture
| zone or shear zone. ]82‘4 (89)
b 184.8 Fracture, 0°, carbonate filled, offset 0
approximately 0.5 inches. 190.7
86.3 Joints, two, 40° and 90°, with sandy-
- 190 A silt coating.
(155.6) 188.0-190.3 Shear/fracture zone along joint
at 0° to 10°, joints very closely spaced. Run 34( 100
= E Approximately 0.1 to 0.25 inches of gouge, 190.7 | (100)
no slickensides. Some are partially healed :
with carbonate and chlorite. to
190.3-191.6 Healed breccia, 50-60% rock frag- (195.6
ments within a dark green diorite matrix,
- 1 hard. Run 35| 100
190.7-228.6 Joints moderately close to widely
spaced, averaging 2-3 feet, most healed with 195.6 | (94)
I i carbonate. . to
190.7-195.0 Irregular patches of red stain.
200.7
| 200 ]|
(163.8) 203.0-203.5 Diorite breccia, healed with Run 36| 100
L W carbonate. 200.7 |(100)
to
L b 205.7
L i 206.1-206.2 Healed breccia, 70°, hard. —]
Run 37} 100
205.7 |(100)
| -
to
210.7
210 7
(172.0) Run 38[ 100 |
L (100)
3 } 3 L ] ] 1 3

P

SITE Watana (North Bank) SHEET NO. 8 oOF 31
o Rock TYPE O T e tve. | SRR | (7o,
Diorite 214.5-215.7 Numerous fractures, irregular and | Run 38| 100
B b discontinuous, healed with carbonate up to 210.7 |(100)
0.25 inches wide. L2J§?7
L -
218.3-219.4 Healed breccia, approximately Run 39 100
50-60% rock fragments to 2 inches in a fine 215.7 | (100)
r b grained diorite matrix. to
220.7
- 220
(180.2)
J Run 40| 100
] 220.7 |(100)
| i 224.1-225.5 Fracture zone, fractures/joints to
very closely spaced at 0° to 20° and 50° to 225.8
L 70°. Healed with carbonate, tight.
228.6-228.8 Core broken by drilling (2), Run 41} 100
L angular pieces, 0.25 to 0.5 inches, carbonate |225.8 [(100)
N coating. to
228.6-315.7 Joints moderately closely spaced
(average 1.0 to 2.0 feet). Approximately 230.8
I 230 1 50% healed with carbonate.
(188.4) 230.5 Felsic dike, fractured but tight, at | o~ T
B , 20°, 0.5 inches wide.
230.8 |(100)
233.3 Healed shear, 10°, 1.0 inch wide breccig to
= 4 zohe, fragments of breccia are predominately
carbonate, matrix is dark green igneous 235.9
material. Re-shearing along this zone, silt
L d and clay costing. —
Run 43| 100
236.4 Healed shear, 20°, 0.25 inches wide, 235.9 (96)
B h hard, to
239.6 Joint, 20°, trace to 0.25 inches wide,
- 240.9
tight.
240 1
(196.6) 241.3 shear, 10°, 0.5 inches wide, healed -
Tth bonate. tight Run 44| 100
L ] with carbonate, tight. 240.9
to
245.9 [ (100)
- 1
] ] i 3 3 ] 3 3
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cuent Alaska Power Authority JOB NO. P5701.05 cLIENT  Alaska Power Authority JOB NO.  P5701.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 PROJECT Susitna Hydroelectric Project HOLE NO.  BH-3
SITE Watana (North Bank) SHEET NO. §  OF 3] SITE Watana (North Bank) SHEET NO.1(g OF 3]
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, ";ENH“JL‘ REG DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, ('35”35: REC
{FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. {FT) (RQD} (FT) ALTERAT|ON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. {FT) (RQD)
Diorite 241.8-242.2 Discoloration of feldspars, Run 44 Diorite Run 51 100

B 1 yellow stain. B
243.0-243.6 Carbonate vein, 0.3 inches wide, Run 45 275.7 (94)

i i tight. 245.9 | 100 | i to
245.4-246.4 Numerous fractures, up to 0.25 to |(100) 280 280.8-281.2 Inclusion of dark green, fine 280.7
inches, healed with carbonate. Joint, 10°, 250.9 (229.4) grained diorite. Run 52| 100

- 250 | 0.5 inches of carbonate filling. ' - R '

&204 8) 247.5-250.4 Joints closely spaced. 280.7 |(100)

: 248.0-248.6 Fracture zone, joints very closel Run 46 to

L i spaced, healed with carbonate, some broken un - 3 284,7-302.8 Alternation zone, slightly
by drilling. . . 250.9 | 100 altered hydrothermally. Within the alteration | 2857

| 342'?2?869, Cgre broken by drilling, pieces to | (200) zone are healed breccia zones up to 2.0 inches
.5 to 1.0 inches i ; - .
; 255.9 B wide, healed with dark green igheous rock and

( 254.6—255.] Frqcture zone, very g]ose]y carbonate, moderately closely spaced. Run 53] 100
spaced, joints frregular, discontinuous, healed Feldspars stained yellow-green, moderately 285.7 | (100)

5 1 with carbonate. B 4 hard.

Run 47( 100 to
1 255.9 |(100) 290.7
to 290
260.9 (237.6) Run 54 100

260 7 i ) 290.7

(213.0) — (100)

| Run 48| 98 | J to

1 260.9 1 (g9) 295.7

to

i 1 265.8 i T Run 55( 100
295.7 [(100)

I b Run 49 100 B ] to

265.¢ | (100) 300.7

i ] to - 300 )‘
(245.7

. 270.7 J Run 56| 100

(221.2)] I 300.7 | (100)
272.1-272.3 Numerous fractures filled with Run 50 100 to

- : carbonate, approximately 10-20% of rock is 270.7 | (92) - -
carbonate, some is stained red. to 305.7

. , 20°, i 1 s — .

N ] Ei?c]keng?ﬁzrs‘. 20°, coating of clay gouge 275.7 | _J 306.4-307.0 Healed diorite breccia, hard. 1
275.2 Healed breccia, 30°, approximately 1-5 307.0-307.7 MNumerous joints, 20°, healed by Run 57| 100
inches wide, healed with carbonate. carbonate, very closely spaced, tight. 305.7 [(100)

o 1 Run 51] 100 4 to

(94) 310.7
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T

[ LENGTH
0

I

[

i
iy
sad
s

(emy RocK TYPe AN WATRR 1568 O GAN, oAV G, LOST SonE, CEMENTG. €10, | SFTN | (ion)
| 310 Diorite 310.6-311.5 Numerous joints healed with Run 571 100
(253.9) carbonate, oriented at 40°, irregular, dis- (100} |

) continuous fractures filled with carbonate,
| J generally less than 0.25 inches. Run 58| 100
310.7 | (100)
L o
1
315.7-348.5 Jdoints moderately close to widely Li15'7
4 spaced, many joints healed with carbonate,
average width 2 to 3 feet. Run 59) 100
L 315.7 | (100)
B to
319.9 Healed shear, oriented at 25°, 0.5 320.7
L inches wide, hard. '

320
(262.1) | ]
L Run 60| 100

321.7-325.4 Healed breccia, 70-80% diorite
W 329.1-329.7 g fragments, hara. 320.7 | (100)
I to
) 325.7
| | ]
Run 61| 100
L 325.7 [(100)
to
L 330 - 331.4 Healed shear, 30°, 0.5 inches wide, 330.7
(270.3) healed with dark green igneous material,
carbonate is along contacts. Run 62} 100
i ) 336.5-340.7 Joints, 10°, closely spaced, 330.7 {(100)
slightly to moderately altered hydrothermally, to
| 1 0.5 inches wide. Healed with carbonate, 335.7
yellow-orange staining (iron oxide?), moder- '
ately hard. Alteration affects 20-30% of
| ] feldspars. Run 63| 100 |
335.7 | (100)
L to
1 340.7
L 340 A
278.5)
i 3 3

SITE Watana (North Bank) SHEET NO. 12 OF 37
—
T e | CERERCLEROVING SRS | |
B | Diorite 343.2 Qarbonate vein, 30°, 0.5 to 1.0 inches { Run 64| 100
wide, minor vugs. 340.7 | (100)
| 1 to
345.8
346.8-348.2 Joints (3), 10°, closely spaced, |
- B slightly tc moderately altered hydrothermally run 65| 100
affecting 20-30% of feldspars. Healed with
carbonate, rusty-orange stained, moderately 345.8 | (92)
L 4 hard.
to
348.5-392.3 Joints moderately close to close- | 350.7
L 350 1y spaced, most healed by carbonate, chlorite
(286.7) coating, average 1 to 2 feet. E—
Run 66| 100
5 R 348.5-356.4 Core broken by drilling, pieces
3 to 6 inches. 350.7 | (100)
349.4 Joint, 40° silt/clay coating. to
- g 350.1 Joint, 40°, trace of silt/clay coating 355.7
353.0 Joint, 30°, slickensides on chlorite, '
L carbonate with trace of silt and clay. ]
Healed but broken by drilling.
1 356.1 Joint, 40°, coated with carbonate and Run 671 100
L sandy-silt. 355.7 |(100)
W 356.6-356.75 Healed breccia, 70-80% diorite to
L fragments, in a dark green igneous matrix, 360.7
360 hard.
(294.9) 357.4-357.5 Pods of carbonate, up to 0.75 .
L ' inches long, approximately.10% of rock. run 68| 100
358.2-363.5 Irregular patches of red staining 360.7 | (100)
W in core, 60-70%. to
L 359.7-360.8 Joint, 10°, carbonate healed, 365.7
E tight, slightly to moderately altered hydro- '
thermally affecting 10-20% of feldspars within
| 1.0 inch. Carbonate is rusty-orange stained, |
R possible clay coating on surface, Run 69| 100
365.7 {(100)
L | to
370.7
I 370 o
303.1 Run 7 0
( ) 370.7 { (72)
- E to
375.7

s
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SITE Watana (North Bank) SHEET NO.13 OF 3 SITE Watana (North Bank) SHEET NO. 14 OF 3]
N LENI
T e | mmmLmoLIsmeeICmnI e | S5 5 el BRI I st el
Diorite 365.8-366.6 Fracture zone, joints and Run 70| 100 Diorite Run 77]
( fractures healed with carbonate very closely 370.7 | (72) Run 78| 100
spaced, jgints at 20°. Fractures are irregu- 37%07
| ] lar and discontinuous, tight. L : | 406.3-408.7 Shear and fracture zone, joints 405.8 | (88)
366.8-367.1. Healed breccia, 60-70% diorite Run 71] 100 very closely spaced_ to
fragments, in a dark green igneous matrix, 375.7 | (80) 406.3 Joint, 80°, slickensides on chlorite.
| hard. . L 410 407.3-407.7 Core broken by drilling, pieces | 410.8
i 371.2-371.8 Red staining on core. to (335.9) 0.5 to 1.0 inches, minor slickensides.
372.2 Joint, 10°, 0.1 inch coating of 380.7 409.1-409.5 Alteration zone, core hleached to ]
i R carbonate, chlorite, clay. | yellow-gray, slightly to moderately altered Run 79| 100
380 374.3-388.7 Joints close to moderately I hdyrothermally. Feldspars are stained and 410.8 90
(311.3) closely spaced, averaging 0.5 to 1.5 feet. altering to clay. Trend is parallel to healed -8 | (90)
374.6 Joint, 0° to 10°, coated with carbonate | Run 72| 100 | i shear at 40°, crosscuts this zone. to
B chlorite, and silt/clay, approximately 0.1 380.7 414,4-424.4 Shear/alteration zone, core is 15.8
inches wide. ) ) to (69) bleached to 1ight yellow-green, slightly 415,
] 379.4-388.2 Alteration zone, slightly altered i | altered hydrothermally, feldspars, stained, hard-— |
( hydrothermally, 30-40% of feldspars show 385.9 to moderately hard. Run 80( 100
staining and beginning to alter to clay. 415.0 Shear, 20°, slickensides on chlorite
B | Close to very closely spaced joints, tight, | [ B ] and carbonate filling. Crosscuts 1.0 inch |415.8 | (94)
healed with carbonate, moderately hard. Run 73 96 wide zone of very closely spaced joints
. R, . 385.9 | (54) healed with carbonate. to
N | 379.5 Joint, 60°, filling of silt/clay, | i 416.6 Possible shear, 30°, healed by 420.9
approximately 0.25 inches thick. to 420 carbonate.
379.9 Joint, 80°, coated with silt/clay. 390.7 (344.0) 416.7-450.5 Joints close to moderately closelyfp “ooT " |
| 390 384.5 Joint, 35°, with faint slickensides, | i spaced, average 1.0 to 2.0 feet. Chlorite un 81\ 100
(319.5) chlerite staining. ] L ] coating of carbonate. 420.9
384.8-385.2 Shear, 70°, predominantly a Run 74| 100 419.7 Healed shear, 20°, up to 0.25 inch ¢
i | breccia with Tayers of gouge to 0.5 inches.| 39q 7 | (5g) B i thick, healed with dark green igneous 0
Breccia/gouge partially healed with to material and carbonate. 425.8
carbonate, soft. 424 .2 Two joints very closely spaced, 20°,
] 386.2-386.4 Core broken by drilling, averagq 394.3 | A slickensides on chlorite and carbonate.
( 1.0 inch, pieces coated with carbonate and Rusty-orange stain on carbonate. Run 82} 100
chlorite. Run 75| 100 425.8 (]00)
i i 386.4 Shear, 50° with 0.1 inch of breccia. |394.3 | (46) i | 426.7 Joint, healed, 20°, rusty-orange, less o
386.5-387.0 Shear, 0° to 10°, 0.1 inch of to than 0.1 inches of carbonate. Alteration of
gouge. Slickensides on chlorite, slightly | 399.3 feldspars to 0.25 inches on either side. 430.7
] to moderately altered hydrothermally, F 430 428.2 Healed joint, 30°, rusty-orange stain,
i friable. (352.2) slickensides on carbonate and chlorite.
392.3-416,7 Joints, very close to closely . Run 83| 100
L | spaced, numerous zones of core broken by Run 76 1(88) i 431.6 Healed joint, 30°, 0.5 inches of ?15817;_ (100)
400 drilling, averaging 0.5 to 1.0 feet. ;(888‘ J i carbonate filling, slickensides, trace of clay.p e
(327.7) 394.7-396.3 Joints, healed with carbonate, [ otoo— un 84700 (88
i il some broken by drilling. un i A Run 85| 100
400.8 | (74) 437.5 Joint, 10°, trace of silty-sand, 43%'8 (98)
to s1ightly altered to 0.5 inches on either side. 0
: ] 405.8 i | 438.0
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SITE Watana (North Bank) SHEET NO. 16 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 'U-ENRGTUH REC
(7 ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. TeT) (RQD)
Diorite 469.5 Fragment with faint slickensides. Run 93| 100
- 470 7 470.3 Joint, 0°, faint slickensides. 468.3 | (81)
(385.0) 471.0 Shear, 10°, approximately 0.5 inches :
of gouge and breccia. Core is badly to
broken. 473.7
] |
1 Run 94| 96
L 474.1-530.0 Shear/alteration zone, core is 473.7 (8)
bleached to 1ight yellow-green to Tight
W yellow-gray, moderate hydrothermal alteration. to
L Approximately 50% of feldspars have altered 478.7
1 to clay. Numerous carbonate healed joints, LA, |
close to very closely spaced. Moderately
hard to soft, Tocally friable. Run 95| 100
480 A
(393_2) 47847 (0)
to
483.7-486.9 Shear zone, partially healed. 483.7
| | Breccia healed with carbonate.
Run 96| 100
| 483.7 | (0)
T to
488.7
- | I I
L Run 97| 100
490 4szz 70 (0)
401.4 0
( ) 491.5
+ 1 Run 98| 100
491.5 (0)
- 1 494.6-503.5 Shear zone, partially healed, to
contact at 20°. Breccia and gouge healed 496.5
L with carbonate. '
W Run 99| 86 |
| 496.5 | (0)
to
500.7
L 500 +
(409.6) Rum_1U

DRILLING REPORT
cLient  Alaska Power Authority JOB NO.  P5701.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-3
SITE Watana (North Bank) SHEET NO. }5 OF 33
. Rock Tvpe e e oo iher | S | o,
i Diorite Run 85
, . Run 86| 100
439.9 Joint, 15°, healed with carbonate, 438.0 | (100)
L 140 trace of silty-sand, broken by drilling. to
440.7
6360'4)W Run 87| 100
| 443.2 Joint, 20°, slickensides on chlorite. 443'] (100)
0
\* " 445.6
L 4 Run 88 100
447.0-447.2 Shears (2), 20° and 40°, 445.6 | (100)
| i approximately 0.3 inches of chiorite breccia, to
slickensides.
449,0-454.5 Healed diorite breccia, 80 to 90%| 450.6
L 450 A diorite fragments, in dark green, fine
(368.6) grained diorite, hard. = SN EE—
450.5-458.3 Joints and fractures very closely | Run 89 100
L 7 spaced, tight, less than 50% healed by 450.6 | (100)
carbonate. :
L to
4 457.2 Joint, 20°, slickensides on carbonate
) 455.6
and chlorite.
L 457.8 Joint, 0°, healed with carbonate, ]
4 slickensides.
450,5-475.9 Joints, very close to closely Run 90/ 100
spaced, average 0.5 to 1.0 feet. 455.6 | (78)
B 1 459,7-460.7 Core broken by drilling, pieces to
0.5 to 1.0 inch. Most surfaces have chlarite | 460 7
L 260 and carbonate stain, potential fracture zone. ’
(376.8) I
| 461.5 Joint, 0° to 10°, gray-green coating, Run 91| 100
1 similar to clay. 469 7 1(100)
ol
L 463.5-464.1 Fracture zone, joints and frac- 463.7 | 444
Run 92| 100
W tures very closely spaced, fragments have
L gray-green coating, broken by drilling. 46367 (76)
1 467.4-475,9 Shear/fracture zone, joints very .| 468,3
closely spaced. Approximat?%y 25% of the
core is badly broken by drilling.
| | Run 93
3 ! ] 1 ! ] i 3
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prosect Susitna Hydroelectric Project HOLE NO. BH-3
SITE Watana (North Bank) SHEET NO. 17 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) Rock TvPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF _RUN (RQD)
Diorite Run 100 71
B ] 500.7 (0)
5055
r b Run 101 94
503.5 (0)
o J to
507.0
Run 1021 100
o A
509.7-513.8 Shear zone, partially healed. 507.0 (0
Breccia and gouge healed with carbonate, to
- 510 A Fragments of red-gray igneous material, 510.8
(417.8) possibly a dike. a
= 1 Run 103| 100
510.8 (0)
- g to
515.8
Run 104| 100
L ] 515.8 (0)
to
|50 520.8
(426.0)
Run 105( 100
B ) 520.8 | (0)
to
i i 525.9
i 1 Run 106| 100
525.9 | (14)
r T to
530.7
| i 530.0-550.7 Joints close to moderate closely
530 spaced, chlorite coating, trace to coating
(434.2) of carbonate. Run 107|700
1 (100)

3
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HOLE NO. BH-3

SITE (North Bank) SHEET NO. 18 OF 3]
DEPTH QESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. Of RN (RQD}
Run 107 100
B 530.7 | (100)
to
535.7
] Run 108 100
538.3 Joint, 30°, healed with carbonate, 535.7 (88)
L 4 s1ight to moderate alteration to 1.5 inches )
on either side. to
540.7
4230 545,0-551.0 Shear/alteration zone, core is
(442.3) bleached to a medium yellow-green, generally E%szg 100
5 J slightly altered hydrothermally. Feldspars 25 1{(100) |
are stained, less than 10% are altered to Run 110} 100
clay. Moderately hard, coincident with a 541.5 |(100)
L i healed breccia zone. :
to
546.4
Run 111| 100
550.7-554.5 Shear/fracture zone joints very | 546.4 |(100)
closely spaced and badly broken by drilling. to
I 550 - Chlorite/carbonate coating on joints, 550.7
(450.5) carbonate stained reddish-brown in places. ’ —
551.0 Shear zone, 10°-20°, approximately run 1121 96
L 4 2.0 inches of breccia, gouge. (24)
552.0 Shear, 10°, gouge/breccia coating, 550.7
slickensides. “to
I ] 555,1-5663.6 Joints are moderately closely
spaced. 555.7
i ] Run 113] 100
559,9-622.4 Alteration zone, bleached to a 555.7 |(100)
i ] Tight-medium yellow-green, slightly altered to
hydrothermally. Feldspars are stained, but 560.7
generally have not altered to clay. Seems to
- 560 be a mixture of diorite, an aphanitic/fine
(458.7) grained dark green igneous rock, and abundant
carbonate fillings in approximately 10% of Run 114| 100
i 1 rock. Hard to moderately hard, carbonate 560.7 | (78)
stained red in places. : to
559.9-600.5 Healed shear zone, coincides 565.7
i ] with altered zone.
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HOLE No. BH-3

ol

R

SITE Watana (North Bank) SHEET NO. 1G OF 3] SITE Watana (North Bank) SHEET NO. 20 OF 3]
L e LENGTH LENGTH
g RacKk TYPE e ATION. WATER Loss O GAIN. CAVING, L0ST cont. CemEnTING - Eve, | OFSUN | (2cr) " RoCK TYPE N WATER Lot 08 SATh: EAviNG, LOST CoRE, GemenTimc, e1a. | ST | (Zo0)
Diorite 560.9-561.0 Two shears, very closely spaced,fun 112 Diorite Run 121( 100
B b 30°. Upper shear, 0.5 inches wide breccia Run 115] 100 B 1 595.4 | (96)
zone; lower shear, coating of carbonate. 565.7 | (100) to
563.6-565.7 Shear/fracture zone, joints : 600.5
B 1 very closely spaced, some joints have a to - 600 1 600.5-622.4 Joints close to very closely .
silt/clay coating, gouge(?). (491.5) spaced, numerous joints are healed with car-
L 570 570.7 bonate. Tight and competent, some broken Run 122| 100
(466 9)7 597.2-600.5 Felsic dike (?), light gray, h during drilling, carbonate filling averages 600.5 | (96)
: fine to medium grained. Brittle, slightly kun 1160 100 0.1 to 0.25 inches. Moderately spaced healed to
altered hydrothermally, highly fractured, shears, tight.
B 1 numerous drilling breaks. 570.7 [(100) i 1 605.7
565.7-600.5 Joints moderately close to wide, to
chlorite coating, with trace to coating of 575.1
- 1 carbonate. : 1 Run 123| 100
605.7 | (98)
| Run 117; 100 i j to
W 575.1 |(100) 610.8
L 4 to . 610 A
. 499.7)
600.4-605.3 S1ightly to moderately altered |s5gp. 1 Run 124] 100
580 hydrothermally, most joints are carbonate | L
(475 1)’ healed. Feldspars are discolored and 1 610.8 [(100)
: and beginning to alter to clay, moderately [Run 118] 100 to
hard.
- - 580.1 | (100) = 4 615.8
to
L 4 585.2 L 4 Run 125| 100
. | 615.8 |(100)
| 4 Run 119| 100 L . to
I 4 to - 620
590.3 (507.9) 622.4-633.0 Alteration zones, closely spaced, ﬂi; 100
| N | approximately 0.5 feet wide. Feldspars Run
590 - stained, hard. 620.8 |(100)
483.3) Run 120] 100 622.4-754.0 Joints close to moderately closel
L | 590.3 |(100) L i spaced, trace of carbonate, chlorite common. to
to Average 0.5 to 1.5 feet. 625.9
595.4 |
626.8 Carbonate vein, offset by joints at 60°Run 127| 100
Run 12T 100 | offset appraximately 0.25 inches. 62?69 {100}
- i (96) ] 630.7
3 ) 3 3 3 a ]
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progect Susitna Hydroelectric Project

HOLE No. BH-3

SITE Watana (North Bank) SHEET NO. 21 oF 31
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENeTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. feT) (R@D)
| 630 | Diorite Run 127
(516.1) A‘ﬁ
Run 128] 100
- . 630.7 {(100)
to
- i 635.7
B i Run 129( 100
o 635.7 | (86)
i i e § to
| c10 - ¥4 640.7
(524.3) §§" - I
S Run 130| 100
N ] P
m 640.7 (100)
e o
I 8 % 645.7
i i Eg_ m Run 131| 100
B | E:: 645.7 |(100)
Ei vl to
&, g 650.7
6560 Q
(532.4) e ?ﬂ ‘
Run 132| 100
i T 650.7 {(100)
to
- b 655.6
r 7 657.0 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
3 ] 657.0-657.8 Joints, 10°-20°, very closely 660.7
spaced, 20°. Healed with carbonate, tight. .
L 660
540.6)

~y . - = -y -y 9 3
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
cuent  Alaska Power Authority JoB No. P5701.05

proJecT Susitna Hydroelectric Project

HOLE No. BH-3

SITE Watana (North Bank) SHEET NO. 22 OF 3]
DEPTH QESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, (‘;ENGT” REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. T (RaD)
B Diorite Run 134| 100
660.7 [(100)
i 1 to
665.7
Run 135] 100
L 665.7 | (98)
to
| 670 670.7
(548.8)
Run 136 100
= E 670.7 | (97)
to
| 673.8
( Run 137| 100
673.8 | (92)
L 4 to
677.0-681.1 Joints very close to closely 678.8
L ] spaced.
Run 138] 100
678.8 | (45)
680 0
(557.0) 686.8
B | Run 139| 100
680.8 | (80)
i to
i 683.1 Irregular shaped inclusion of felsic 685.7
material. )
i 1 Run 140| 100
685.7 | (80)
- 4 B to
688.8-689.4 Fracture zone, core broken by 690.7
drilling, joints very closely spaced. )
[ 690 -
(565.2) " -
Run 141] 100
- . (88)




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT  Alaska Power Authority JOB NO. P5701.05 cuent  Alaska Power Authority Joa No. P5701.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 prosecT Susitna Hydroelectric Project HOLE No. BH-3
SITE Watana (North Bank) SHEET NO. 23 OF 3] SITE Watana (North Bank) SHEET NO. 24 OF 3]
: 3 £l . , , . , X , LENGTH £
o RoCK TYPE A A g o ol B B g rock TvPE S Tamten. WATER Loss o8 A, LAy NG, LOST SonE, CEMENTIG, £7C | OTeldN | (ragy
B Diorite 695.4-696.1 Fracture zone, joints very closelyRun 141 100 . | biorite Run 148| 100
spaced at 60°. 69%).7 (88) 724.8 1(100)
0
L @7 ‘J 729.2 Joint, 10°, t f d ilt to
- E . oint, , trace of sandy-silt.
Run 142| 100 J 730.0
697.7-698.4 Fractures very closely spaced, 695.7 | (98) |
- discontinuous, healed with carbonate. to F 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)
" 700 i ) to
(573.4) 702.0-707.7 Shear/alteration zone, bleached L
L to a medium yellow-green, generally slightly [Run 143| 100 735.0
altered hydrothermally. Hard to very hard. 700.7 | (78) i
702.7-703.5 Felsic dike, 1ight green-gray, ' ]
fine grained, fractured but tight. At to L Run 150| 100
723680‘““9 has.beinloﬁsgt.“g”g a joint 705.7 ] 737.6 Healed breccia, 70-80% diorite fragments 735.0 |(100)
| %4 2_}ogp$rz>]<;ma E.y : ”]“.: ht ot | | in a dark green diorite matrix. Hard, numerous| ¢,
. S opiteration 1s s1igh to 8 irregular, discontinuous fractures filled
moderate, with feldspars altering to clay. Run 144 100 with carbonate, up to 0.3 inches, comprise 740.2
Rock is soft to moderately hard, friable 705.7 | (100) 10% of rock : : * t
| along shear. Shear is at 705.0 and 705.5, : L 740 - : :
approximately 0.25 inches of breccia and to (606.2) Run 1511 100
gouge. Minor sulfide mineralization. 710.7
L 710 704.5-705.7 Core loss 0.2 feet. : L - 740.2 [ (100}
(581.6) 710.3 Felsic dike, 50°, gray-green, fine I to
grained, unfractured, chill margins. Run 145| 100 7452
L Approximately 1.5 inches wide. 710.7 (88) o - 4‘
711.0 Felsic dike, 40°, gray-green, fine to L T
grained to aphanitic, fractured, chill margins ] 1 Run 152| 100
tight. 715.6 ) . . ) 745.2 | (98)
L 745.7 Joint, 45°, sTickensides on chlorite. ¢
717.2 Felsic dike, 20°, gray green, fine -~ L . ] . ) . 0
grained to aphanitic, slightly fractured, Run 146| 100 749.5 Joint, 80°, slickensides on chlorite. 750.3
chill margins, 2.0 inches wide. 715.6 | (100) |
- 718.3 Joint, 10°, trace of sandy-silt. to 750 7
719.0 Joint, 10°, slickensides on chlorite, 719.7 (614, 4) Run 153| 100
coating of carbonate and chlorite gouge. : ) 750.3 | (100)
F 720 Run 147| 100 T to
(589.8) 719.7 | (%) 753.6 Shear, 10°, healed. 765.4
3 to o h 754.0-773.9 Shear/fracture zone, joints very
724.8 closely spaced, wmost are tight, some carbonate
healed joints. Pieces of intact core —
8 - 4 approximately 1.0 foot long, brittle. Run 154 1(02)
I 9
3 1 3 3 3 ] 3 3 g 3 ) ] }



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
cuent  Alaska Power Authority JOB NO. P5701.05
progecT Susitna Hydroelectric Project HOLE NO.  BH-3
SITE Watana (North Bank) SHEET NO. 25 OF 3]
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, LENGTH REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR BAIN, CAVING, LOST CORE, CEMENTING , ETC. OF NN (RQD)
Diorite 757.0 Joint, 30°, slickensides on chlorite. |Run 154| 100
B b 757.2 Joint, 60°, slickensides on chlorite. | 755.4 | (96)
757.7 Joint, 30°, slickensides on chlorite to
and carbonate. 760.5
} 760 7 758.6 Joint, 30°, slickensides on chlorite )
622.6) and carbonate.
759.3 Joint, 30°, slickensides, trace of Run 155/ 100
r h gouge. 760.5 | (98)
764.3-769.3 Most joints becoming healed t
with carbonate, less than 0.1 inch thick. 0
B b 768.0 Shear, 30°, 1.0 inches of breccia, 765.5
slickensides on chlorite, talc (?).
B b Run 156] 100
765.5 | (96)
] to
770.5
L 770 |
(630.7)
Run 157{ 98
770.5 | (70)
773.9 Joint, 35°, slickensides on chlorite. to
i | 773.9-801.1 Fracture zone, joints are close 775.5
to very closely spaced, some healed with .
I 4 carbonate, tight, pieces average generally
to 1.0 foot, but are brittle. Run 158 100
775.5 | (98)
- 1 to
780.6
L 780 -
(638.9) e
Run 159 100
r 1 780.6 {(100)
to
o 1 785.7
( b Run 160| 100
785.7 1(100)
to
h 790.8

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
cuient  Alaska Power Authority Joa No. P5710.05
proJecT Susitna Hydroelectric Project HOLE No. BH-3
SITE Watana (North Bank) SHEET NO. 26 OF 3]
. Rock TYRE B RPN e gt Sl I L e
L 790 | Diorite Run 160 (}88)
(647.1)
Run 161] 100
L i 790.8 [(100)
to
793.5
[ | Run 162| 100
793.5 | (76)
) to
798.5
. . un 163[ 100
800.5-800.7 Alteration zone, slightly 798.5-
- 800 A altered hydrothermally, slightly bleached. |g00.7 |(100)
(655.3) Between a set of joints very closely
spaced, at 20°, carbonate healed. Approxi- Run 164| 100
= b tely 10% feld Ttered t
??a;.y % of feldspars are altered to 800.7 |(100)
801.7-840.8 Joints are closely spaced, aver- “to
- 1 age 0.5 to 1.0 feet., Chlorite filling, trace 5 7
of carbonate. 805.
801.3 Felsic dike, Tight gray, fine grained,
B b 0.5 inches wide, offset by a healed shear. un 165] 100
805.7-807.0 Joints, very closely spaced,
tight, healed with carbonate. 805.7 |(100)
- e 806.7 Joint, 20°, slickensides on chlorite. to
810.7
- 810 A
(663.5) .
Run 166] 100
i ) 812.5 Felsic dike or healed breccia, Tight 810.7 | (100)
gray, fine grained to aphanitic ground mass to
L ] with diorite fragments. Tight contacts, 0.5
inches wide, 10°, hard. 815.7
I T Run 167 100
817.5 Felsic dike, 15°, Tight gray, fine 815.7 | (100)
L 4 grained to aphanitic, 1.0 inch wide, margins to
are fine grained guartz and feldspar, with
0.5 inch zone of quartz. 820.7
820
(671.7)




e

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO.

P5701.05
BH-3

SITE Watana (North Bank) SHEET NO. 27 OF 31
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(F1) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. Ofmn (RQDI
| | Diorite Run 168] 98
821.4 Joint, 50°, coating of sandy-silt/clay, | 820-7 | (96)
| | gouge (7). to
L825.5 _L__,
i ] Run 169| 100
825.5 | (90)
i i to
828.9-844.8 Diorite becomes 1ight to medium |} g30.5
- 830 green, possibly due to changing composition
(679.9) of feldspars, may be an increase in quartz I *“*‘—4
’ content. Run 170) 100
| ] 830.5 | (100
831.3 Felsic dike, 90°, light gray, medium ( )
grained, 1.0 inch wide. to
. 831.3-833.6 Gradational change in texture
from medium grained to fine grained. Sharp 835.2
contact with the underlying medium grained U T
L 1 diorite, unfractured. Run 171 100
835.2 | (100)
L ﬂ B to
\_ 840.2
840
(688.1) Run 172 1007
L 840.8-882.3 Joints close to moderately close-
4 1y spaced (average 1.0 feet), chlorite, trace | 840.2 |(100)
to occasional filling of carbonate. o
L i Lé45.2
I ] Run 173| 100
845.2 | (100)
| 847.8, 848,0 Inclusions of dark green, fine to
7 grained diorite, 1.0 inch in diameter.
850.2
- 850 —

(696.3) Run 174| 100
| 850.2-| {100}
1 855.0

i 4 3 3 3 i i 3

vzl

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

prROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

HOLE NO,

JOB NO. P5701.05

BH-3

SITE Watana (North Bank) SHEET NO. 28 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC Of Ay (RaD)
4 Diorite Run 174 100
i (100)
L Run 175| 100
| 855.0 |(100)
N to
1 858.7
L Run 176 100
260 328.;- (100)
(704.5) | Aﬁjl;_JAAA#ANT
L Run 177| 100
} 861.3-862,.0 Several inclusions of dark green, | 860.7 |{100)
fine grained diorite, up to 0.75 inches in 0
L diameter.
W 865.7
|
W Run 178 100
865.7 | (100)
B i to
870.8
L 870
(712.7) 1
| Run 179| 100
) 871.7, 872.0 Inclusions of dark green, fine 870.8 | (98)
grained diorite, 1.0 and 2.0 inches, to
| | respectively.
873.1-955.7 Diorite changes to a 1ight 875.7
gray-green. Increase in quartz, possibly up LA
L | to 10%. Aggfggaﬁ —
Run 180| 100
878.6 Felsic dike (?), 60°, light gray, fine | 875.7 [(100)
B b grained, 2.0 inches wide, irregular contacts, to
hard.
879.3-882.5 Healed breccia zone. 880.7
- 880 880.3 Shear along joint, at 15°, approximate-
(720.9) 1y 0.1 inch of c¢lay/silt, carbonate; —
gouge (7). Run 181] 100
- 1 881.6 shear along joint, at 20° 0.5 inches | ggq 5 | (g4
wide breccia gouge zone. Partially healed té
i ] with carbonate. 885.8

i



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

cLient  Alaska Power Authority JoB NO. P5701.05
prRoJECT Susitna Hydroelectric Project HOLE No. BH-3
SITE Watana (North Bank) SHEET NO. 29 OF 31
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING , FRACTURING, FAULTING, LENGTH REC
(FD) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETc. | OTPN | (rap)
Diorite 882.3-888.1 Core broken by drilling, pieces Run 81
B 1 generally less than 3.0 inches. Possible
fracture zone (7). Rur 182| 100
| 885.8 | (94)
( 888.1-908.0 Joints closely spaced, with to
Tocal zones of very closely spaced joints. 890.7
890 Trace to occasional filling of carbonate.
(729.0) Run 183,100
(100)
804.5-897.4 Shear/fracture zone {(2), joints |
and fractures close to very closely spaced. Run 184| 100
894.5-895.7 Core badly broken by drilling, |892-0 | (74)
pieces 1.0 to 2.0 inches. Two joints at to
L ] 10° have slickensides, pieces are angular, |896.6
fresh to slight chlorite staining.
Run 185| 100
- 4 898.8-899.1 Core broken by drilling, pieces 896.6
are 1.0 to 2.0 inches, fresh, angular. té (90)
I 900 A 900.7
(737.2)
Run 186] 100
" ] 903.0 Joint, 10°, healed, carbonate filling 900.7 | (80)
to 0.5 dinches.
| ) 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- 4
B ] sible fracture zone, Pieces average 1.0 inch. [Run 187] 100
5.7
B ] 908.0-929.5 Joints are moderately close to 0 (92)
close, averaging 1.0 to 1.5 feet. to
910.7
- 910 A
(745.4)
Run 188| 100
" ) 912.6-913.1 Fracture zone, joints very closely 910.7 | (100)
spaced at 10°. to
r B 915.7
- E Run 189 100

(98) |

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority

prROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

HOLE NO.

JoB No. P5710.05
BH-3

SITE Watana (North Bank) SHEET NO. 30 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LDST CORE, CEMENTING , ETC. ofF-?;m (ROD)
Diorite Run 189] 100
915.7 | (98)
to
r 920 | 920.7
(753.6)
Run 190 100
: 923.5-925.1 Fracture zone, joints very close- 920.7 |(100)
( 1y spaced. Most are tight but have been :
broken by drilling. t
- | 0
925.8
Run 191 100
926.6-928.2 Shear/alteration zone, core 925.8 | (92)
¥ b bleached to 1ight 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-35°, approximately
0.5 inches of breccia gouge, slickensides. [Run 192 100
B 1 928,3-928.7 Irregular fractures healed with 930.8 |(100)
carbonate, up to 0.3 inches, less than 5% of '
rock. to
B 1 929.5-955.7 Fracture zone, joints very close- 935.9
ly spaced, most are tight, approximately 25% '
healed with carbonate. Minor sulfide mineral-
r 1 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)
B ] to Tight yellow-green, slightly altered t
hydrothermally. Feldspars are stained, 0
hard to moderately hard. 940.7
940 7 934.9 Shear, 40°, coating of clay gouge,
(770.0) coincident with a healed shear
943.6 Shear, 30°, up to 0.5 inches of Run 194} 100
i 1 breccia gouge. 940.7 |(100)
to
r ] 946.1 Shear, 25°, up to 0.5 inches of 945.8
breccia gouge.
1 Run 195 100
( 945.8 [(100)
to
B 1 950.7
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CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Alaska Power Authority
prROJECT Susitna Hydroelectric Project

Watana (North Bank)

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO. P5701.05

HOLE No. BH-3

END OF BORING

SITE SHEET NO. 31 OF 3]

N g 3 . LENGTH
i RoCK TYPE e ASIoh WATER Love o8 SHIN. Samiie, 100 come. cewintine. tre. | SETM | (fep)
950 Diorite 948.0-948.9 Alteration zone, slightly Run 195| 100
1778 2) altered hydrothermally, approximately (100)
L ) 10-25% of feldspars are altering to clay. Run 196] 100
J Hard to moderately hard. 950.7 | (100)

to

955.7

Pt

g

o
>
o)
o]

Ry

weiaf



Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers
g £ng g Eng
Buffalo, New York Buffalo, New York
SUMMARY LOG SUMMARY LOG
Client_ ALASKA POWER AUTHORITY - Job No.  P5700.05 Client _ ALASKA POWER AUTHORITY 7 Job No.  P5700.05
Project Susitna Hydroelectric Project B Hole No.  BH-3 Project _Susitna Hydroelectric Project 5 Hole No._BH-3
Site Watana_ (North Bank) SheetNo. 1 of 3 Site Watana (North Bank) SheetNo. 2 of 3
PERMEABILITY | CORE RECOVERY RQD NUMBER OF PERMEABILITY | CORE RECOVERY RQD NUMBER OF
D(EF:,T)" (Eﬁ\: (K} om / sec. Yo i %o JO'N,TOSFT?ER ROCK  TYPE REMARKS D(E:;Y:‘ (E';?J’ (K) om / sec. C T%C % JO.'NEFT?ER ROCK  TYPE REMARKS
10-5 10-4 102 20 40 €0 80 20 4G 60 80 0 15 20 10-6 10-4 10-2 20 40 60 80 15 20
02151 Overburden La60 ™ Joint, slickensides
P2 . S5
7 I TOP_OF ROCK 31.7 3804 T [] Shear/alteration
40 % Diorite L. Shear. zone.
m m [ Fracture zone, 400
- 60 healed. X
_ Fracture zone. 420 Shear/alteration
zone.
80— ] Breccia, healed.
[ 440
10042069 [] Shear/fracture zone
; L 460
- 120 Breccia, healed. ;
Shear, alteration La80 }
- 140+— zone. No Shear/alteration
2028 H Alteration zone. 50011741 g:i; - zone.
F 1604 - -
1 Alteration zone. L6201
=180
I Shear. 540
2004198 || :l Shear/alteration
L560 | || zone.
I~ Shear/fracture
- 2204— ™ zone.
| 1 Shears, healed. 580
- 2407 —
{1987 6007
- 2601 L
6201
L 250/
. ]Alteration zone. [640
F 30041905 <
b 660
I 320
630 8
| 346 Alteration zone.
L700 - : - :




Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No. P5700.05
Hole No._ BH-3

site Watana (North Bank) SheetNo. _ 3 of 3
PERMEABILITY | CORE RECOVERY RQD NUMBER OF
D(EFPTT;* (E'I;E\; (K) om / sec. % % JOINTS [TER ROCK  TYPE REMARKS
10-6 10-4 1p-2 20 40 &0 B0 20 40 60 8O 5 10 15 20
' T Shear/alteration
T T zone.
1720
740 - L, ] )
Lo 1B 17T N Chensigee !
60 +— .
T 1 [
ligo | | JShear/fracture zone,
800 11496 F
820 -
840
— 11455 5
1860 J{ g
1880 +—~—
| B [1Fracture zone.
900 11414 - Shear.
T
920 |- — w L
I Shear/fracture/
VMO 4= - -A»Jr alteration zone.
1373 4
| 4 T
960 ] END OF BORING
1 7T 955.7"
960 +— —1 —
[ ]
- 1 i " a4 |
- L . R
3 ) ; ; 7 3



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 NO. 1 oF 31
CONTRACTOR: Interstate Exploration Inc. priLLING paTEs. Sept. 11To Sept. 23, 1981
LOGGED BY: K, J. White, M.P. Bruen DATE: September 1981
DRILLING solL Casing Advancer CASING DIAMETER: NW (3.0") I.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 E743,471 ’ GRQUND SURFACE 2187.8

AZIMUTH  060° ROCK SURFACE 2177.3

DIP 58° BOTTOM OF HoLE  1382.5

WATER TABLE
NOTES: 1) Depths measured along hole. True depths in
2) Al71 angles measured to the core axis.

OEPTH DESCRIFTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN Yo,
tF) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST GORE, CEMENTING, ETC. | LENGTH | foC)
0.0 Overburden Overburden and cobbles.

- - 6.5-12.4 - Very weathered fractured bedrock.

[ 10 |
(8.5)

F g TOP QF ROCK
(10:5) Andesite Medium gray to medium green-gray, aphanitic Run 1

Porphyry groundmass with white, fine to medium grained
B plagioclase phenocrysts (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
[ T to very hard. Occasional pods and stringers —
of carbonate, less than 0.5 inches, joints Run 2
moderately closely spaced, generally iron
i + stained and carbonate coated. 16.1 100
to (96)

| 20 . 21.0

(17.0)

APP;?OVED: L//%W// é/ '; /

DATE: February 1, 1982

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 2 OF 3]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
Fm RoCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. | jeny" | (RaD)
~ Andesite 12.4-21.0 - Joints closely to moderately
§ Parphyry closely spaced, trace of iron oxide staining, {Run 3
most joints have a trace of carbonate filling. | oy g 100
L ] 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 Run 4
'} T spaced, iron oxide staining. 25.2- | 100
. 21.8-22.5 - Shear/fracture zone, joints very 27.1 (78)
I 4 closely spaced, slightly weathered. Run 5
22,3 - Breccia/gouge, 0.25 inches thick 27.1 100
30 on joint at 50°. t08 (49)
(25.4) 24.1-24.3 - Fracture zone, broken core, yellow 30
calcareous silt coating.
R 30.2-34.5 - Color changes to a Tight gray- | " °
green. Contains fragments of argillite to 30.8 100
| 0.5 inches, comprising approximately 5-10%. 3%07 (35)
32.5-41.0 - Fracture zone, joints very closely )
spaced, pieces are 1.0 to 2.0 inches.
B 1 34.0 - Joint, 80° with a silty-sand Run 7 100
coating. (0)
L . 37.4 - Joint, 40° with a silty-clay Run 8
coating. 37.1 89
20 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 —
altered/weathered, badly broken. Joint
B T coated with calcareous clay. Contacts are Run 9
fractured, not exposed. 40.7 100
- . 38.6-41.0 - STightly to moderately weathered. | to (33)
43.4-44.6 - Fracture zone, very closely )
spaced joints, silty/sand coating.
Run 10
ﬁ 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) |
Run 11




gy

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JO8 NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4 PROJECT  Susitna Hydroelectric Project MOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 3 OF 31 SITE Watana (North Bank) SHEET N0. 4 oF 3]
T r
e I O [ s rp b e oo I e A I B ik it ool B e
| Andesite 53.8-57.9 - Fracture zone, very closely spaced REB 231 9% | Andesite 84.5-112.0 - Rock changes to light green-gray
Porphyry joints, heavy iron oxide staining, carbonate. b (60) Porphyry with Tithic fragments. Some flow structure at Run 19
50 6 70°, fragments of argillite, diorite, and 84.5 9%
| i Run 12 . | andesite up to 1.0 inch but generally less té (53)
55.6- | 100 than 0.5 inches. 85.6
57.5 | (0) 88.7-90.1 - Shear/fracture zone, joints very
3 1 Run T3 20, A closely spaced, at 10° and 60°.
57.5- 1199 76.3)
592 ) 88.9-89.1 - Breccia/gouge fragments. Run 20
- 60 4 Run 14 = 8 92.0-102.6 - Joints close to moderately closely| 89.6 100
\‘(50-9) spaced, open at 10° to 20°, irregular and to (53)
59.2 100 rough. Heavy iron oxide staining and 94.7
{ 62.5-70.6 - Fracture zone, very closely spaced | tg (40) L orggam‘cs (?)}_, g
joints, at 10° and 60°, heavy iron oxide 64.3
staining, some carbonate coating.
L i | N | Run 21
i 94.7 | 100
to (67)
i | Run 15 L i 99.6
64.3 98
| to (8) 100 I
69.3 788%) 1
Run 22
& -
L 70 70.6-84.2 - Joints closely to moderately I 102.9-105.2 - Fracture zone, joints very 99.6 86
(59.4) closely spaced, iron oxide staining, carbonate |ryn 16 closely spaced, pieces 1.0 to 2.0 inches, iron| to (41)
coating. oxide stained. Core loss 0.9 feet. 104.5
| 69.3 | 100 B i
1 to | (72) N I
74.3 Run 23
i | i T 104.5 | 100
to (58)
- . Run 17 . 1 108.2-109.8 - S1ightly to moderately weathered| 9%
74.3 ] 100 joints very closely spaced.
to 60 s
L 78.1-78.5 - Fracture zone, joints very closely | 79.5 (60) L1100 109.8-112.5 - Fracture zone, joints very Run 24 | 92
W spaced, at 30°. Slightly to moderately (93.3) closely spaced, silt and clay coating. (0)
weathered, friable in places, silty/sand X
L. 80 - coating on most joint surfaces. L112.0] ,“R"m 25
(67.8) 80.5-81.3 - Fracture zone, very closely spaced [Run 18 (95.0) | piorite Medium gray-green, medium grained, 20-30%  |11%-8 1 22,
joints, iron oxide staining, carbonate, 79.5 | 100 T;}ﬂﬁﬁsshqugriz Tess Ehag 5/:,,.t;ace]of ?M;des' 15
] . 7 res ard to very har oints closely .
80.9 - Joint, 8°, possible slickensides. 8205 (64) very closely Spaceﬁl_ »
84.2-112.0 - Joints closely spaced, iron oxide ’ Run 26| 85
1 staining and carbonate coating. I 1 (49)
Run 19
? 3 ! ] ? j i 3 3 3 ! ] 3




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JO8 NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE No  BH-4
SITE Watana (North Bank) SHEET NO. 5 oF 3]
. El H
o Rock Tves ekt o b v, ey coms. Srutvreove, | oEm | 26,
Diorite 112.0 - Sharp contact with very thin stringers Run 26
B 1 of andesite penetrating the diorite. Joint at [115.1 85
contact, 70°, with a trace of silt coating. to (49)
120 Penetrative iron staining for 0.5 feet, 119.8
(101 8)— slightly weathered.
112.0-126.1 - Joints close to very closely Run 27
l ] spaced, with iron oxide staining. 119.8 84
113.8-115.1 - Fracture zone, joints very 1;2 8 (0)
closely spaced at 30° and 50°. :
116.0 - Fracture, 10°, tight, healed with
calcite, 0.25 inches wide, discontinuous,
L ] contains small fragments of diorite. Run 28
118.2-126.1 - Shear/fracture zone, joints very [124.8 96
closely spaced, slightly to moderately to (51)
B 7 weathered. Core loss 1.3 feet. 130.1
122.9-124.8 - Shear, gouge and breccia,
L 130 friable.
(110.2) X
126.1-160.1 - Joints close to moderately Run 29
closely spaced, generally 1.0 to 2.0 feet.
B 1 Iron oxide staining, carbonate and chlorite 130.1 100
present. to (86)
= - 134.0 - Inclusion of dark green, fine grained 135.3
diorite, 1.0 inch.
I 1 137.9 - Joint, 40°, carbonate/calcite. Run 30
i 135.3 100
139.0 - Joint, 10° with calcareous clay 15% 5 (89)
coating, some moderate hydrothermal alteration ’
| 140 1.0 inch on either side. Feldspars altering
(118.7) to clay.
Run 31
143.8 - Joint, 30°, moderately altered hydro- 1ig'5 zgg)
thermally, 0.25 inches on either side of 145.5
B 1 joint. :
r 7 Run 32
145.5 100
to (98)
b 150.6

3

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALQO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Projecr HOLE NO. BH-4
SITE Watana (North Bank) SHEET 80. 6 oF 31
o Rock TrpE e e o et v, | S | et
150 Diorite Run 32 | 100
[(127.2]] (98)
F q Run 33
153.2-153.6 - Healed shear, 20°, joints very 150.6 100
closely spaced, healed with dark green fine % ' (79)
F h grained diorite. ]52 8
154.7-160.1 - Shear/fracture zone, joints very
| ] closely spaced at 20°-60°. Slightly altered
hydrothermally, iron oxide staining and Run 34
carbonate coating. un
- : 157.7 - Gouge, 0.1 inches wide. I s
160.1
. 160 | _ _ . ; -
(135.7) 160.1-165.2 - No iron oxide staining.
Run 35
163.3 - Joint, 30°, with clay coating. ]Sg'] Egg)
L 4 165.2
165.2-205.8 - Joints close to very closely
spaced, iron oxide staining, carbonate and
- 1 chlorite coating. Run 36
165.2-175.4 - Fracture/alteration zone, 165.2 88
L | slightly to moderately weathered/altered to. (21)
hydrothermally, joints very closely spaced. 170.0
Hard to moderately hard, iron oxide staining )
170 4 below 171.5.
((144-2 165.2-165.7 - Clay on most joints.
| i 169.0-169.5 - Shear/alteration zone, Run 37
severely to completely altered hydro- 170.0 100
thermally, soft and friable. to (36)
L | 175.0
§ ] Run 38
175.0 94
L J to (32)
180.0
L 180 | .
(152.6 xun 39




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
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DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 7 OF 3] SITE Watana (North Bank) SHEET NO. 8 OF 31
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC DEPTH DESCRIPTION : COLOR, TEXTURE, FOLLATION, JOINTING, FRACTURING, FAULTING, 'O-IENE’EL‘ REC
{FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OTF-?l)JN {RAD) (FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE, CEMENTING, ETC. (FT) (RQD)
| Diorite 181.8-184.2 - Fracture zone, joints are very Run 39 Diorite 2‘1‘8 ‘;6 100
1 closely spaced, at 10° and 40°-60°. .
to (100)
180.0 100 215.7
| | to (22) i | 1219,
185.0 Run 47
215.7 100
I l 167.2 - Joint, 70°, with slickensides at 80°, | or 2 i 1 to | (100)
‘ ' * *|185.0 100 220.8
L 188.5 - Joint, 50°, with slickensides at 0°.  |{¢9 | (90) —(12826506#
1 189.3 - End of iron oxide staining, trace ’
amounts below this depth, carbonate coating on
1810)] joints. Run 41 | 1 223 28 100
u .
to (100)
b 190.1 100 R ]
to (88) 225.8
195.0 L
| | .
195.5 - Joint, 15°, with clay filling 0.1 L] Run 49
B B inches wide. B | 225.8 100
Run 42 to (94)
L 195.0 100 230 230.8
to (48) o
1 199.7-200.1 - Core is broken, sandy clay 200.0 (195.0)|
L 200 coating. | Run 50
(169.6) Run 43 230.8 | 100
200.0 100 to (100)
B 7 to (65) B y 234.8-236.4 - Shear/fracture zone, joints 235.8
204.0 very closely spaced, at 20°. Chlorite and
L P ° carbonate coating, Tess than 0.1 inches thick, |
B 204.4-205.4 - Shear along three joints, at 10°. L E : id
! ? . Run 44 slickensides.
Slickensides on chlorite and carbonate, 0.1 204.0- 88 Run 51
inches wide. 205.8 | 235.8 100
B ] 205.8-375.6 - Joints are moderately close to W to (90)
widely spaced, with a few zones of closely Run 45 240.8
B | spaced. Trace of carbonate. 005.8 | 100 | 240 |
209.3-210.7 - Joints closely spaced. to (88) (203.5) |
| 210 229.8-231.8 - Joints closely spaced. 210.7 i | Run 52
(178.1)] ] . 240.8 | 100
Run 46 100 L to (100)
| 4 (100) g 245.8
3 h a pi: ] E: ‘2 - 1 :‘ |
] ? 3 3 ) ) ) ; | ! ] 1
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO. , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE No.  BH-4 PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4-
SITE Watana (North Bank) sHEET No. 9 oF 31 SITE Watana (North Bank) SHEET NO.10 9F31
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, ('SENgm REC DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINT{NG, FRACTURING, FAULTING, ég“gm REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. FT) (rRQD) (FT) ALTERATION, WATER LOSS OR -GAIN, CAVING, LOST CORE, CEMENTING , ETC (FT} (RQD)
Diorite Run 52 Diorite Run 59
L o 1s i | . o_gno . 275.8 | 100
247.1 - Felsic vein, 90°, Tight gray, less Run 53 279.8 - Carbonate vein, 30°-40°, 0.1 inches ]
than 0.25 inches wide, tight, hard. un wide. 258 q (100}
- 1 245.8 | 100 - 280 4 :
to (100) (237.4)
| 250 | 251.0 i | Run 60
(212.0) 280.8 100
to (100)
B - Run 54 - R 285.8
251.0 100
B i to (100) L ]
285.7 Run 61
B i - 4 285.8 (100)
289.4 - Healed shear, 10°, 0.1 inches wide, to 100
Run 55 290 healed with carbonate, tight, hard. - |29%0.7
222'7 (}88) (245.9]] 289.5 - Joint, 10° with slickensides on
260.8 carbonate and chlorite coating.
*(222%05)* - 1 291.0 - Healed shear, 10°, less than 0.1 Run 62
' — inches thick, carhonate filled, tight, hard. 290.7 100
to (100)
L i Run 56 - b 295.8
260.8 100
100
i ) 216:2‘8 (100) L g Run 63
295.8 100
to (84)
B T B 7] 298.9
Run 57 Run 64
L i 265.8 100 L 300 A 298.9-| 100
to (100) (254.4) 300.8 | (95)
270.8
L 270 | L | Run 65
(229.0) 300.8 ('IOO)
to 100
" _ Run 58 | B 305.8
270.8 100
i ) 252 8 (100) L | 306.0-307.9 -
' 314.2-314.6 D Red intergranular stain on the |Run 66
- 508.8| 100
diorite. i (100)
[ ] Run 59 - h 310.8
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DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE No. BH-4
SITE Watana (North Bank) SHEET No. 11 oF 31
QEPTH ROCK TYPE DESCRIPTON : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, ég“gm REC
(FT} ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT} {RQD)
| 310 | Diorite Run 66
(262.9)
| 4 Run 67
310.8 100
to (100)
¥ ] 315.8
B 1 316.2 - Healed breccia, 20°, 0.1 feet wide,
healed with dark green, fine grained igneous Run 68
material, hard.
B 7 315.8 100
to (96)
ok 320.8
L 320 | 320.3-320.6 - Core broken by drilling, fresh,
(271.4) angular pieces, 1.0 to 2.0 inches.
| i 322.0-322.3 - Inclusion of fine grained, dark
green diorite. Run 69
320.8 100
L i 324,4-325.0 - Fractures healed with carbonate,| to (100)
irregular shape, discontinuous, up to 0.5 325.8
inches wide.
B 1 326.7-330.4 - Joint, 0°-10°, chlorite and
carbonate coated, faint slickensides. Run 70
B h 325.8 100
to (100)
| 330 | 330.8
(279.8) 331.2-332.2 - Fracture zone, joints very
closely spaced at 0°-30°, some surfaces
- b altered hydrothermally. Run 71
330.8 100
L i to (100)
335.8
Run 72
= 4 335.8 100
to (100)
L 340.8
340
(288.3)

[ET3

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB No.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 12 OF 3]
DEPTH ROCK TYPE OESCRIPTLON : COLOR, TEXTURE, FOLIATION, JOINT NG, FRACTURING, FAULTING, LENeTH REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) {RQO)
| Diorite Run 73
343.7-343.8 - Fracture zone, up to 0.7 inches 340.8 100
wide, irregular, discontinuous, healed by t . (100)
R calcite/cavrbonate, tight, hard. Eag 7
344.0 - Healed shear, 30°, healed by dark
| i green, fine grained igneous material, tight,
hard.
Run 74
| i 345.7 100
to (100)
350.7
350
(296.8) |
| ] Run 75
350.7 100
to (100)
- B 355.6
355.8 - Fracture, filled with carbonate, dis-
L | continuous, 0.25 inches wide.
356.5-357.7 - Fractures, 0°-10°, healed with [" 78
carbonate less than 0.1 inches thick. 355.6 100
B 1 to (100)
360.2
| 360 |
(305.3) —
361.0 Run 77
| 366.0) Healed shears, 15°, less than or
| equal to 0.25 inches wide. Healed with dark |360.2 100
green, fine grained diorite, hard. to (100)
4 365.4
E Run 78
367.7 - Healed fracture, 0.1 inches wide, 365.4 100
reqular, discontinuous, healed with carbonate. to' (100)
) 370.5
370 4 370.0-370.5 - Core braken by drilling.
(313.8) —
Run 79
370.5- | 100
T 375.6 | (100)
5 E
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DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
' PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET No. 13 oF 31
DEPTH DESCRIPTIQHN : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(M Rock TYPE ALTERATION, WATER LOSS OR GAIN, GAVING, LOST CORE, GEMENTING, ETc. | OTel™ | (Rao)
Diorite 373.0-373.2 - Felsic dike, white-yellow to Run 79
B 7 gray, 10-20% quartz, 1.0 to 2.0 inches wide. 370.5 100
Contacts.are hard, tight, and irregular. 3%% 6 (100)
| i 375.6-423.9 - Joints are moderately closely
spaced, average 2.0 fegt, generally trace of |Run 80
carbonate and/or chlorite. 375.6 100
i 1 378.5 - Joint, 20°, trace of silt/clay. to (100)
380.6
L 380 |
(322.2)
- i Run 81
380.6 100
to (100)
L J 385.6
Run 82
385.6 100
- 4 to (100)
390.7
90
307y
L _ 392,4-393.2 - Healed breccia along several Run 83
joints at 0° and 15°. Hea]ed with dark green, 390.7 100
| | fine grained diorite, tight, hard. to (94)
395.4-395.7 - Carbonate vein, 10°, up to 0.25 (3955
inches wide.
i ] Run 84
395.5 100
L R to (100)
400.6
| 400
(339.2)
5 i Run 85
400.6 100
4 to (98)
R J 405.5

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 NO. 14 oF 31
o Rosk TYPE e e Tove” | SN | oo,
i Diorite 405.2 - Healed breccia along a joint at 10°-
7 20°, approximately 1.0 inches wide. Healed Run 86
with dark green, fine grained diorite. u
| ] 405.5 100
to (100)
410.4
L 410_
(347.7)
| ] Run 87
410.4 98
to (98)
- : 415.7
= E 416.5-416.8 - Healed breccia, 50°, diorite
inclusions up to 2.0 inches in dark green, Run 88
fine grained diorite. 415.7 100
[ 1 417.7-418.6 - Healed bhreccia, diorite frag- to (100)
ments up to 2.0 _inches and comprise 70-80% of [420.7
| 420 the rock. Healed with a dark green, fine
(356.2) grained diorite, hard, tight.
419.3-419.8 - Fracture zone, joints very Run 89
- R -closely spaced at 60°, carbonate filling,
tight healed joints. 420.7 100
. , o to (100)
420.8 - Felsic vein, 15°, less than 0.25 475.7
" 1 inches wide, tight. :
423.9-510.4 - Joints close to moderately
- E closely spaced, average 1.0 foot. Trace to
coating of carbonate and chlorite. Run 90
| 426.0 - Joint, 10° with faint slickensides on 425.7 100
] chlorite. Felsic vein, 15°, light gray, fine to' (100)
grained, chilled contact, tight, hard. 430.9
-(3%3406- 429,? - Joint, 60° with faint slickensides.
: 429.5 - Joint, 10°, with slickensides on
B | chlorite. Run 91
429.8 - Joint, 55°, with slickensides on )
chlorite at 40°. 4%2'9 (188)
I ) 435.8
b Run 92
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DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 15 oF 31
OEPTH - DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN,CAYING, LOST CORE, CEMENTING, ETC. Oy (AQ0)
Diorite 430.7 - Joint, 10°, 0.25 inches thick, healed |[Run 92

N b with carbonate, tight. Crosscutting joint, 435.8 100
10°,'c0ated with ?a]c/ch1or1te and carbonate, tol (100)

L 440 possible slickensides. 440.8

(373.1) 430.9-439.2 - Joints/fractures 0°-10° and 30°-
50°, very closely spaced, irregular and

L d discontinuous. Healed by carbonate and Run 93
sulfides, generally moderately hard with some u
zones of friable rock, tight. 440.8 100

- b 444.5 - Healed shear, 30°, 0.25 to 0.5 inches 422 8 (100)
wide. Healed with dark green, fine grained ’

L | diorite. B
445.0-448.0 - Andesite dike, 50°, medium Run 94
gray-green, aphanitic rock with approximately

5 ] 10% phenocrysts of carbonate up to 0.1 inches, {445.8 100
parallel to flow structures. Fresh, hard, to (100)
unfractured, contacts tight. 450.8

13%?06— 450.2-455.2 - Felsic dikes, four, 20°-30°,

-6) fine grained, composition is probably close

L to a granodiorite. Moderately closely spaced, Run 95

1.0 to 2.0 inches wide, hard, tight contacts.
450.8 100
to (100}
N ] 455.8
Run 96
L 458.2-458.6 - Fracture zone, joints very 455.8 100
W closely spaced at 30°, healed with carbonate. | to (100)
460.8
| 460
390.1 )

(390.1) ]

B b 462.0-463.5 - Alteration zone, sTightly Run 97
altered hydrothermally, diorite bleached to 460.8 100

L 1ight gray-green, hard. to (100)

% 464.0 - Joint, 20°, faint slickensides on 465.9
chlorite. Crosscut joint at 30°, faint

L J slickensides on chlorite.

Run 98
465.9 100
| to (98)
} 470.8
3 1 3 ) 3 3 3

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET No. 16 oF 31
DERTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(7T ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC Of TN (RQD)
L 470 Diorite 465.4 - Shear along joint at 40°, slickensides.,Run 98 | 100
(398.6)] 0.1 inches thick gouge. (98)
465.6 - Felsic dike, 1ight gray, fine grained, [
| 1 possibly granodiorite, approximately 2.0 inchesRun 99
wide at 40°, tight contacts. Part of dike is 470.8 | 100
crosscut by the above shear. to (100)
I 4 475.8
ﬁ Run 100
L i 475.8 | 100
to (100)
480.8
| 480 |
(407.0)
b Run 101
483.3 - Joint, 10°, possible faint slicken- 480.8 | 100
sides on chlorite. to (94)
B 1 485.7
Run 102
L | 485.7 100
489.2 - Healed shear, 30°, 0.75 inches wide, |, (100)
| 490 healed with dark green, fine grained diorite. '
(415.5) 490.1 - Healed shear as above, 40°, 1.0 inch
wide. Run 103
i | 490.6 | 100
L to (100}
i 495.6
il
L i Run 104
i . 495.6 100
497.3-499.0 - Inclusion or dike of fine to (100)
L 1 grained, dark green diorite, sharp contacts at | 498.0
40°, tight, hard. Run 105
L 498.0 93
500 | to (93)
(424.0) 500.8
| i 3 3 i : 3 3



ACRES AMERICAN !NCORPORATED - 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 NO. 17 OF 31
T RocK Trpe o o h s e e e e Torer | OEN | P,
Diorite
1 502.6-503.0 - Felsic dike, light gray, fine Run 106
grained, probably granodiorite. Upper contact 500.8 | 100
fractured, lower contact tight at 70°. Hard, t : (100)
N b unfractured. 0
505.8
Run 107
B 4 505.8 | 100
to (100)
510.7
—(jgg 5f 510.4-627.8 - Joints moderately close to
. widely spaced, trace of chlorite and carbonate
i | coating. bun 108
510.7 | 100
to (100)
r 1 515.8
Run 109
| 515.8 | 100
| to  [(100)
520.5
| 520 |
(441.0) -1
Run 110
523.5-525.1 - Zones of joints very closely 520.5 282)
spaced, at 20°-30°, healed with carbonate. 523 6
i i 524.3 - Healed shear, 30°, 1.0 inch wide,
healed with dark green, fine grained
L | diorite.
526.5-527.6 - Textural and mineralogical Run 111
changes. Medium to fine grained, Tess than 525.6 | 100
F 1 15% mafics. Hard, sharp, tight contacts. to (100)
530.7
L 530
(449.4
Run 112
| | 530.7-| 100
535.8 |{100)

—y
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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 NO. 18 OF 3]
DERTH DESCRIPT{ON : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROGK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. Of BN (ROD}
Diorite Run 112
B 7] 530.7 100
to (100)
535.8
537.1 - Shear along joint, 20°, 0.5 inches of Run 113
breccia and gouge, slickensides on chlorite.
§37.7 - Joint, 30°, slickensides on chlorite. | ®3°8 (188)
540 538.3-538.9 - Numerous healed fractures, 540.7
[(457.47] irregular, discontinuous. Healed with
: calcite/carbonate, up to 0.25 inches wide.
L | 539.1-541.2 - Felsic lenses and dikes, light hun 114
gray, fine to medium grained. Felsic material [*Y
comprises 50% of rock, tight contacts, hard. 540.7 | 100
- 1 543.7-548.9 - Alteration zone, bleached a2 g (65)
yellowish-white, hydrothermally altered. No '
mafics, feldspars altering to clay, moderately |
r 7 hard to soft. RQD = 0%.
Run 115
L i 545.9 | 100
to (43)
550 | 550.8
ﬂ465.4) |
N 1 Run 116
553.0-553.5 - Felsic dikes, three, 80°-90°, 550.8 | 100
closely spaced, less than 0.5 inches, hard, to. (100)
tight. 555 8
Run 117
L ] 555.8 | 100
559.7 - Healed shear, 30°, 1.5 inches wide. to (100)
560 Healed with dark green, fine grained diorite, [ 560.8
14749 hard.
560.5-561.2 - Red staining on core. Run 118
560.8 | 100
to (100)
L | 5€5.8
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 19 OF 3]
i RocK Tves e o e v Lo e e T | oemi |
Diorite Run 118
567.7 - Felsic dike, 90°, 1ight gray, medium Run 119
to coarse grained, unfractured, 0.1 feet wide,
L 4 tight contacts, hard. 565.8 | 100
569.3 - Joint, 0°-20°, carbonate healed, slight] 5;8 9 (100)
570 hydrothermal alteration up to 1.0 inch, '
(483.4) 571.7-574.9 - Alteration zone, bleached to
yellow-white, moderately to severely altered Run 120
1 hydrothermally. Feldspars altered to clay, no
mafics, moderately hard to soft, locally 570.9 ) 100
L friable. RQD = 0%. to {(50)
h 575.9
Run 121
L J 578.0-578.8 - Healed shears, closely spaced, 575.9 | 100
healed by dark green, fine grained igneous to (100)
material, hard. 580.8
FSay 578.5 - Possible offset of felsic dike,
(491.8) 1.0 inch wide. O0ffset up to 0.5 inches.
. i Run 122
580.8 | 100
| to (100)
] 585.8
Run 123
L i 588.5 - Healed shear, 30°, healed with 585.8 | 100
carbonate 1ess than 0.1 inches wide. Healed to (100)
with dark green diorite, tight. 590.8
B ég§)3_ 588.8-588.9 - Fracture zone, fractures very
( -3) closely spaced, healed with carbonate, dis-
| ) 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)
| q tight. 595.8
) Run 129
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 20 OF 31
GEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTENG, (‘;ENEJ“ REC
(F) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, GEMENTING, ETC. (FT) (RQU)
Diorite 597.0 - Felsic dike, 80°, 1ight orange, 0.5
- : inches wide. Truncated by healed shear at 40° |Run 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
| | Run 126
600.7 100
to | (100)
- R 605.7
Run 127
L , 605.7 100
to (100)
. 610.7
| 610 | 610.9-618.3 - Shear/alteration zone, bleached
(517.3) to a light yellow-gray, slightly to moderately |
altered hydrothermally with zones of severe
L. i alteration. Feldspars altered to clay, Run 128
moderately hard to soft, biotite crystals 610.7 | 100
close to altered zone. 1
to (15)
N 1 612.1-618.3 - Shear, 0°, 0.5 inches wide, | 615.7
partially healed with carbonate and
| chlorite. Alteration is more intense on |
b one side than the other.
Run 129
B 4 615.7 [ 100
to 59)
620.8
-(gfg 8] 620.1-622.2 - Shear, 10°, partially healed by
! carbonate, up to 0.5 inches wide.
L J Run 130
620.8 | 100
to (80)
L i 625.9
i i 627.8-710.2 - Joints close to moderately R2251g] 100
closely spaced, chlorite coated with trace to to- (88)
L 4 coating of carbonate. 630.9
3 3 ] ) 3 1 }

g



CLIENT
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PROJECT Susitna Hydroelectric Project
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JOB NO.

HOLE NO.

P5700. 05
BH-4.

SHEET NO. 21 oF 31

SITE Watana {North Bank)
| e e | e e e | SN |
630 Diorite 629.3 - Shear, 10°, 0.25 to 0.5 inches wide, |nun 131 100
7534 27] partially healed by carbonate. : (88)
- . 632.5 - Joint, 10°, partially healed by Run 132
carbonate. Slickensides on chlorite. 630.9 | 100
to (30)
I ] 635,
635.9-637.5 ~ Fracture zone, joints and 35.9
fractures very closely spaced, up to 0.1 inched
- E wide. Healed with carbonate, discontinuous,
irregular, Run 133
o g 635.9 { 100
to (70)
640.8
| 640 |
(542.7)
= . 642.4 - Joint, 10°, slickensides on chlorite. |Run 134
640.8 100
to 45
B 1 644.1-644.8 - Fracture zone, joints very 645.8 (45)
closely spaced, at 60°.
Run 135
3 645.8 100
- 4 648.0-648.7 - Healed breccia, fragments of to (70)
diorite comprise 70-80%, healed by dark green { g50.8
diorite. Hard, joint at 20° at upper contact,
-(523025 healed with carbonate, approximately 0.25
’ inches wide.
L i 649.4-649.8 - Joints, 50°-70°, very closely Run 136
spaced, tight. 650.8 100
to 85)
- J 655.8
i 1 Run 137
655.8 100
I 1 to (100)
660.7
660 |

(559.7
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET No. 22 oF 31
DEPTH OESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF Ayn (ROD)
= Diorite Run 138
660.7 | 100
L ] to (66)
665.7
B b 666.8 - Diorite breccia, 0.5 inches wide,
healed with carbonate, irregular, tight. Run 139
665.7 100
i 1 A . t 96
669.7-670.7 - Joints, 10°, 0.5 inches wide, | 9.7 | °
670 healed with carbonate. Irregular fractures,
- Y discontinuous, healed with carbonate.
(568.2)
671.4-672.3 - Red stain on core.
. . . Run 140
B E 672.8 - Joint, 30°, 0.25 inches wide, healed
with carbonate. 610-7 }8g)
0
L B 673.6-678.6 - Shear, 0°-10°, partially healed | g75.7
by carbonate and chlorite. Slickensides, thin
coating of gouge less than 0.1 inches.
Run 141
o E 675.7 | 100
to (67)
680.8
L. 680
(576.6)
- — Run 142
680.8 | 100
L A to (100)
685.7
Run 143 .
L i 685.7 | 100
to (100)
690.8
| 690 |
(585.1) 691.7-691.9 - Felsic dike, 30°, 1light green-
gray, medium grained. Up to 10% quartz, 5-10% Run 144 B
L i mafics. Tight, welded contacts, fractured and| ggp.84 100
healed with carbonate, hard. 695.8 | (100)
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DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.05
PROJECT  Sysitna Hydroelectric Project HOLE WO. BH-4 PROJECT  Susitna Hydroelectric Project HOLE WO. BH-4
SITE Watana (North Bank) SHEET NO. 23 OF 31 SITE Watana (North Bank) SHEET NO. 24 oF 31
Y Rock TP N ot o ol I I Yeen Rock TYpe O O e mve. | ShEN | oo
Diorite 692.8-693.3 - Pods of felsic material similar Run 144 Diorite ) . . Run 150[98(56)
B to above dike. Irregular shapes up to 1.0 690.8 | 100 - 726.1-730.9 - Shear/fracture zone, JOH’]ES very
inch, hard. to (100) close to c]oseh_/ spaced, oriented at 30° and
, ) ) 695.8 10°. Numerous irregular fractures, some Run 151
| i 693.9 ~ Inclusion of dark green, fine grained * B B carbonate healed. Slickensides. 725 8 | 100
diorite, 2.0 inches long. '
to (15)
i | §98.7-700.4 - Shear, 10°, partially healed  [un 145 | 730 | 730.8
with carbonate, chlorite. Faint slickensides. | 695.8 | 100 (619.0)
to (100)
L 700 A 700.8 L - 7325 - Joint, 10°, with slickensides on Run 152
(593.6) chlorite.
701.4-703.1 - Numerous healed fractures, 730.8 | 100
L | closely to very closely spaced. up to 0.25 Run 146 L | 734.6-738.0 - Shear/fracture zone, numerous to (30)
inches thick. Healed with carbonate, 700.8 | 100 joints very closely spaced, at 30°. Some 735.8
irregular, discontinuous. to | (100) healed with carbonate, up to 0.25 inches
i { 705.7 . ] thick, tight. —
736.4 - Joint, 20°, slickensides on Run 153
| chlorite. 7358 | 100
Run 147 738.3-739.5 - Joints, 70°, closely spaced. to. (30)
B k 705.7 | 100 | 740 740.8
to (90) (627.5)
710.8 I
L 710 | 710.2-710.8 - Fracture zone, joints and L 4 742.3-743.2 - Fracture zone, joints very Run 154
(602.1) fractures very closely spaced, angular pieces closely spaced at 70°.
0.5 to 1.0 inch, most surfaces stained. 740.8 | 100
B b 710.2-755.9 - Joints closely spaced with zones [Run 148 o E 722 8 (35)
of very closely spaced. Generally a coating 710.8 | 100 ’
of chlorite and a trace to coating of to. (90)
B 7 carbonate. 715.8 1
712.0-713.5 - Fracture zone, joints very Run 155
L i closely spaced, at 20° and 60°. Joints at | i 745.8 | 100
° ! i b . ) t
20° are healed with carbonate Run 149 749.4-755.0 - Fracture zone, joints and 75(()).8 (60)
715.8 | 100 750 fractures very closely spaced, mostly tight,
I | to (36) _(636 0 randomly oriented. Joints at 0°-10°, and
720.8 ’ 60°, less than half are healed with carbonate.
- 7]20 ] 720.1-721.1 - Fracture zone, joints very - 4 752.8-755.0 - Core broken along the 60°  |Run 156
(610.6) closely spaced, at 40°-70°. Jjoint set. 750.8 T(OO)
to 16
| | Run 150 L _ 755.9
723.3 - Joint, 20°, trace of silty sand. 720.8 98 755.9-768.8 - Joints are close to moderately
to (56) closely spaced.
B T 725.8 r 1 Run 157
1 1 i ] 1
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CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 25 OF 3] SITE Watana (North Bank) SHEET NO. 26 ofF 31
DEPTH DESCRIETION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENSTH REC DERTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYRE “TALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 07.5??" (=QD} (FT) ROCK TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF BN (RQD)
. Run 163[ 100
5 4 Diorite 758.5-759.8 - Healed shear, 10°, healed with |Run 157 | 790 | Diorite (90)
dark green diorite and carbonate, tight. 755.9 | 100 (669.9 |
4
L 760 S (94) . y Run 164
(644.5) 790.9 | 100
to (59)
L J Run 158 5 i 795.8
760.9 | 100
to (80)
B h 765.8 B b : ; . s
797.1 - Inclusion of fine grained diorite, Run 165
diameter 1.0 inch. u
B 7 B : 797.8-798.1 - Fracture zone, joints very 723‘8 }9?)
Run 159 closely spaced at 70°. Carbonate, chlorite 800.7
L i 768.8-771.2 - Fracture zone, joints very 765.8 | 100 L 800 | coating, possibly some talc.
closely spaced, at 0°-10°, some are healed to (65) (679.1 -
170 by carbonate. 770.9 | | kun 166
—(623 0) 768.8-786.2 ~ Joints close to very closely 800.7 | 100
’ spaced. 803.0 - Healed shear, 10°, healed with fine o (69)
Run 160 grained felsic material, tight. Offset of 805.6
( ] r 1 0.5 inches along inclusion of fine grained :
770.9 | 100 diorite.
to (16) . .
- E 775.9 - - 804.7-805.3 - Fracture zone, joints/fractures
very closely spaced, at 0°-10°, and 40°, Run 167
most healed with carbonate, broken by drilling)] 805.6 | 100
B 1 I h 805.2-806.2 - Healed shear, 10°, 1.0 inch wide] to (88)
Run 161 fragments of diorite, healed by dark green 810.7
| | 775.9 100 | 810 | diorite, tight, hard.
to (58) (686.9 811.9-820.5 - Textural changes in diorite, -
] 780.9 Tight gray-green, medium to coarse grained,  [p . g8
L 780 780.0 - Joint, 15°, s]igkensides on chlarite, L 4 less than 10% mafics.
(661.4) trace of yellow sandy silt. 812.0-815.8 - Shear/fracture zone, joints very 812‘7 22$)
Run 162 closely spaced at 10° and 60°. Broken by a15.8
i 1 s o . ) | 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,
K i 752 o (50) i | minor sulfide mineralization. AQJ
’ 813.5 - Breccia, 1.0 inch wide, partially Run 169
J healed with carbonate.
- 786.2-850.5 - Joints close to moderately Run 163 E 815.8 | 100
closely spaced, average 0.5 to 1.0 foot. ggs 9 | 100 ( to (32)
Chlorite coating, trace to coating of . 820.8
to (90) 820
o ] carbonate. B i
790.9 (695.4
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JOB NO.

HOLE NO. BH-4

P5700.05

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

P5700.05

HOLE No. BH-4

SITE Watana (North Bank) SHEET NO. 27 oF 31
DEFTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REG
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. O(FF-?)UN (RQD)
Diorite
B b Run 170
820.8 | 100
L i to (80)
, o 825.8
825.3-825.9 - Core is broken by drilling,
minor sulfide mineralization on broken
o b surfaces. _“T
Run 171
= B 828.8 - Joint, 80°, faint s1ickensides on 825.8 | 100
chlorite. to (60)
| 830 | 830.8
(703.8 |
3 E Run 172
830.8 | 100
| | L. to (40)
834.5-835.8 - Fracture zone, joints/fractures | gap g
very closely spaced, at 0°-10° and 40°-60°, .
L irregular, healed to partially healed by
ﬂ carbonate. Joint/shear, 0%, offset 0.1 inches| ]
837.8 - Joint, 50°, possible slickensides. Run 173
| i 835.8 | 100
to (94)
840.8
| 840 |
(712.3
- h Run 174
L 840.8 | 100
to {100)
1 845.7
L J
Run 175
L ] 845.7 100
to (85)
850.5
- ?go o] 850.5-806.0 - Joints moderately closely
(720. spaced, chlorite coating, trace to coating of [Ryn 17 T
carbonate. 350‘5j 100
[ | to | (100)
85h.6

bt

j
"
Lty

i

SITE Watana (North Bank) SHEET NO. 28 ofF 31
DEPTH QESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, Lﬁ“g'ufn REG
(P ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. Oy (G0}
Diorite Run 176
o 850.5 | 100
W to {100)
855.6
- .
Run 177
: 1 858.1-869.9 - Diorite changes to Tight green- | 9oo-® (}88)
gray, 10-20% mafics. 860.5
| 860 | 859.6-866.6 - Fracture zone, joints and
(729.3) fractures very closely spaced, oriented at
30° and 70°. Mostly tight, less than 25%
L | healed with carbonate. Run 178
860.5 | 100
to (100)
- ] 865.5
Run 179
L 865.5 | 100
T to | (100)
870.6
L 870 870.3-871.0 - Fracture zone, joints very
(737.8) closely spaced at 60°.
L _ Run 180
873.0-875.2 - Shear/alteration zone, core 870.6 | 100
J bleached to a Tight yellow-green, slightly to to (80)
- moderately altered hydrothermally. Hard to 875.6
medium hard, joints/fractures very closely
spaced, tight, generally healed with carbonatel ]
I i 875.0 - Shear, 60°, healed with carbonate,
breccia, 0.1 feet. Run 181
L 877.5 - Inclusion of dark green, fine grained 813'6 (}88)
diorite, 1.5 inches in diameter. 880.6
L 880 | 878.8 - Joint, 30°, trace of clay. L7
(746.2)
] Run 182
I 880.6 | 100
to (92)
L 885.6
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET NO. 29 oF 31
DEPTH OESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. ofp?'im {RQD)
Diorite 883.5-884.5 - Numerous healed fractures/joints.Run 182
- B healed with carbonate, 10% of rock. Joints,
290'3001 fractures are irregular and Run 183
i | discontinuous. 885.6 | 100
to (100)
890.6
- 820 - 890.6-895.7 - Shear/alteration zone, core is
(754.7) bleached to a Tight yellow-green, generally
slightly altered hydrothermally. Generally Run 184
- . hard except for the following zones: u
o 890.6 | 100
891.7 - Healed shear, 50°, crosscut by a to (45)
| joint with clay fillings less than 0.1 895.6
inches wide. : '
893.0-895.1 - Moderately altered hydro-
- R thermally, moderately hard to soft,
locally friable. Run 185
B | 893.1 - Shear, 15°, 1.0 to 2.0 inches of 895.6 | 100
breccia, partially healed by carbonate. to (100)
900 893.3-893.4 - Broken fragments of breccia. 900.6
]763.2{ 893.8-894.1 - Fragments of altered diorite
and breccia, pieces less than 1.0 inch.
- 1 895.1 - Shear, 30°, 1.0 inch wide, breccia Run 186
and gouge healed with carbonate. 900.6 | 100
o | 896.0-949.6 - Joints moderately close to wide, 982 6 (%8)
chlorite coating, trace to coating of *
carbonate.
I~ 1 898.9-899.8 - Joints, 30° and 70°, very Run 187
closely spaced, healed with carbonate to 0.1 u
inches. 905.6 | 100
i ] 902.4 - Inclusion of dark green, fine grained | o520 (100)
s - 910.6
diorite.
- 910 903.0-903.2 - Inclusion or dike of dark green
(m.m diorite, sharp contact at 45°.
L | 904.5 - Joint, 80°, clay and carbonate coatingjRun 188
909,1 - Felsic dike, 50°, Tight gray, medium 910.6 | 100
grained, 0.5 inches wide, unfractured, tight to (100)
[ b contact. 915.6
909.5-910.5 - Healed shear, 0°-10°, healed
| ] with dark green, fine grained diorite. Run 184 100

(100)
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Watana (North Bank) SHEET No. 30 oF 31
| ceoxree | SSEERONSOLOT e oo o T Lt | SR |
Diorite 913.5-939,0 - Healed shear zone, numerous Run 189
B 1 shears very closely spaced, healed by dark
green diorite, hard, competent. Felsic dikes | 915.6 | 100
920 within shear are light gray, fine grained, up to (100)
2780 2)‘ to 1.0 inch wide, offset along healed shear 920.6
' planes up to 1.0 inch. Approximately 50-75%
of zone is healed shears, approximately 5% of [Run 190
the shear zone is felsic dikes. 020.6 | 100
to (100)
I 4 925.7
i | Run 191
925.7 100
L 1 to (100)
930.3
L 930
(788.6)
L Run 192
1 930.3 ] 100
to (100)
L J 935.4
B T Run 193
935.4 | 100
L i to (100)
939.3-939.4 - Fragments, two, of andesite 939.3
porphyry, probably fell in hole during bit
. 940 4 change. »
(797.1) Run 194
939.3( 100
B h to (98)
944 .4
Run 195
3 1 944 .4 96
to (96}
949.6
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JOB NO.

ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS

HOLE NO. BH-4

P5700.05

SITE Watana (North Bank) SHEET NO. 31 ofF 31
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, gENgm REC
(F1) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (RaD)
[ 949.6 | Diorite END OF BORING Run 195
805.3)1
B 1
- ]
B

v

vangf

Lnaisd
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Glient_ ALASKA POWER AUTHORITY Job No.__ P5700.05
Project_ Susitna Hydroelectric Project Hole No. BH-4
Site Watana (North Bank) SheetNo. _ 1 _of 3
NUMBER OF
ral ILCN il Rl IR AR I e RemaRKs
10-8 10-4 -2 20 40 60 80 20 40 &0 80 5 1o 15 20
il A LTI LTI T T T[T Joverburden | TOP OF ROCK 12.4°
i & 7] Andesite
- 20 e i Porphyry I~ Shear/fracture.
| 40 ] Fracture zone.
L 50 - Fracture zone.
] Fracture zone.
- 80
_ I+ Shear/fracture.
-100 .
. Diorite N Fracture zone.
120 [T Shear/fracture zone
140
[T Shear/fracture zone
H60
;I Fracture/alteration
H 80 zone.
200
220 4
240 - Shear/fracture.
260 m
550 - |
- Joint, slickensides
L on chlorite.
300 7 - L { .
j?«
320 |
[
340 o

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client __ ALASKA POWER AUTHORITY Job No. P5700. 05
Project __Susitna Hydroelectric Project Hole No. BH-4
Site Watana (North Bank) SheetNo. _2  of 3
PERMEABILITY | CORE RECOVERY RQD NUMBER OF
D(E;T)" f';i‘j (K) em/ aac. % % ‘IO'N,BSFT?ER ROCK TYPE REMARKS
10-6 10-4 ip-2 20 40 60 oo | 20 4060 @0 | 5 10 15 20
1360 1 : : ¢ Diorite
1380
1400 11849
420 1— [ Joints, slicken-
sides.
440 Fracture zone.
1806 = D'ike, mafic.
460 |- Shear.
480
500 176
520 - -
540 B Z?ear. ‘
1722 [1 Alteration zone.
560 1
[T ATteration zone.
580
600 167
Il Shear/alteration
620 | zone.
Shear.
640
1637
660
680
F700 1159

Vi



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client_ ALASKA POWER AUTHORITY Job No.  P5700.05
Project __Susitna Hydroelectric Project Hole No._ BH-4
Site Watana (North Bank) ) Sheet No. 3 of 3
PERMEABILIT NUMBER OF
D(EFPTTT (E:?'; (K} wv\/lell:,V “oRE T’ZCOVERY R;nD JOINILSF;‘ER ROCK TYPE REMARKS
10-6 10-4 10-2 20 40 60 8O 20 40 60 8O 5 10 15 20
L 1 . L Diorite
720 ||
__ 1 Shear/fracture zone
1740 r
—11552 = jFracture zone.
760 +— 1
*780T
800 1509 . .
520 a ‘?:‘— [1 Shear/fracture zone
840+ —
1467 L
860 1~ ‘ Il Fracture zone.
880 1— T
[] Shear/alteration
TQOO 142 r Z0Ne.
920 # - A
F9ag +— IR
I i END OF BORING
| 1 F BORI}
I I 6496
B - *’
4 )
1] ]

sy
Sasw



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK
DRILLING BREPORT

CLIENT: ALASKA POWER AUTHORITY JoB NO.:  P5700.05
PROJECT: Susitna Hydroelectric Project HOLE NO.: BH-6
SITE: Watana (North Bank) SHEET NO. ] OF 24
CONTRACTOR: The Drilling Company DRILLING DATES-. June 26 To July 9, 1981
LOGGED BY: K J. White, M.P. Bruen DATE: Jyuly 1981
DRILLING SoIL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD: ROCK Diamond Core - Triple Tube  CORE DIAMETER: NG (1.75") 0.D.
LOCATION : LATITUDE  N3,226,922 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E744,256 GROUND SURFACE 1608.8
AZIMUTH  225° ROCK SURFACE 1601.9
DIP 607 BOTTOM OF HOLE 967.6
WATER TABLE 1461.8 (12-06~80)
NOoTES: 1) Depths measured along hole. True depths in
2} A1l angles measured to the core axis.
OEPTH DESCRIPTION: COLOR , TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUR RZ%
(FT) ROCK TYPE ALTERATION , WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. | LENGTH | (o)
0.0 Overburden Sandy gravel with cobbles and boulders.
| 8.0 | TOP OF ROCK
(6.9) | Diorite Gray-green, fine to medium grained crystalline {Run 1
rock, 30-40% mafics (biotite and hornblende), 8.0-| 74
| 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
B T 8.0-10.7 - Core loss 0.7 feet. Red staining
p LT . 10.7 88
in core parallel to some joints, penetrative to (60)
to 0.5 inches. 15.0
L 4 Run 3
15.0 | 100
to (35)
| 17.5 19.6
(15.2) | Quartz Diorite|Green-gray to 1ight gray, fine to medium .
grained rock. Mafics 20-30% (biotite and
| 20 ] hornblende)}, 10-15% quartz, generally hard to Run 2 R
(17.3) very hacg§ﬁfresh. Gradational contact. ()

DATE:

February 1, 1982

APPROVED: 54/::2ﬁi/%z¢%7215/f%i1x

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-6
SITE Watana (North Bank) SHEET NO. 2 oF 24
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FQLIATION, JQINTING, FRACTURING, FAULTING, EE"SJ: REC
(FT} ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. FT) (RQD}
Quartz Diorite|Joints are very close to moderately ciose, with|Run 4
i iron oxide staining. 19.6 83
17.1-26.8 - Fracture zone, joints and fractureszgo8 (0)
R 4 very closely spaced, moderately to severely Ruﬁ £
weathered with penetrative iron oxide staining. 3.8 q7
Core loss 0.7 feet. té (0)
I 1 26.0-64.3 - Fresh to slightly weathered, with |26.8
more intense weathering on joints, iron oxide
staining. Joints closely to moderately closely|Run 6
o T spaced. 26.8 100
26.8-30.0 - Core loss 0.5 feet. oo, [ 89
‘(32 0)‘ 29.7-30.3 - Fracture zone, joints and fractures R
! very closely spaced, joints at 0°-10° and 30.3 100
30°-40°, s1ightly weathered, té (60)
i 1 32.8
Run 8
32.8 100
to (78)
L 4 36.8
Run 9
36.8 100
to (59)
L 40 40,5-45.0 - Core loss 0.2 feet. 40.5
(34.6)
Run 10
B 1 40.5 100
to (90)
44.7
45,6-46.5 - Core broken by drilling.
Run 11
i | 44.7 91
to (57)
L 4 48,4-48,9 - Fracture zone, joints very closely | 49.1
spaced 0°-10°, 30°, and 50°-60°.
Run 12| 100
F 50 (0)
(43.3) 0
Run 13 }0?
B . Run 14




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

HOLE NO. BH

JoB No.  P5700.05

-6

CLIENT

ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALOD , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO.

P5700.05

BH-6

SITE Watana (North Bank) SHEET NO. 3 OF 24
7 T
. Rock TYPE e et | SRR | e,
L Ouartz Diorite Run 14
h 51.4- 100
55.5 (82)
N 1 Run 15
55.5 100
L i to (26)
59.3
.60 | Run 16
(52.0) 59.3 100
to (77)
| 4 63.2
- . 64.3-105.8 - Joints are moderately close to (a7 | o
closely spaced, at 10° to 60°, iron stained, té (33)
some carbonate filled. 66.5
66.5-67.3 - Core loss 0.8 feet. Core broken CITERTN E—
by drilling, %i
L i Run 20| |
67.7 100
L 70 to (59)
(60.6) . . 170.4_
71.3-73.1 - Shear/fracture zone, joints very 2
closely spaced, at 30°-60°. Slightly to Run
B moderately weathered, very thin clay gouge, 70.4 96
iron oxide staining. to (41)
L i 75.3
| B Run 22
75.3 100
to 77
L 1 80.3 (77)
L80
(69.3) Run 23
L J 80.3 100
to (77)
84.2
] ) un 24 [TO0(89)

=
i)
od
s

akd

vl

SITE Watana (North Bank) SHEET NO. 4 OF 24
. LENGTH
s Rocx Tve S ASIon. WaTER Lost O SaIN: Lo NG, LOST ConE. CEWENTING, €1, | SR | (ich,
B 1 Quartz Diorite Run 24
84.2 100
to (89)
L 89.3
W 89.3-94.6 - Core loss 0.3 feet.
-90 Run 25
(77.9) 89.3 94
to (70)
94.6
Run 26
B 1 94,6 97
to (79)
98.5
- 4 98.5-98.8 - Core loss 0.3 feet. |
Run 27
98.5- 83
100 100.3 (78)
(86.6) 101.9-102.3 - Core loss 0.4 feet. Run 28 |100(75)
| 102.7-106.3 - Penetrative iron oxide staining
1 on joints up to 0.5 inches. _Wﬂljﬁb 71(54)
| Run 30100 {0
L. 4 . . . Run 31
105.45 - Joint, 45°, clay coating 0.1 inch. 103.1 o
| | 105.8-106.3 - Fracture zone, joints very to (61)
closely spaced at 10° and 70°, iron oxide 108.2
staining, clay coating on surfaces for 0.2
L N feet.
106.3-136.8 - Joints moderately closely Run 32
spaced, generally fresh, minor iron oxide
- 110 staining. 108.2 | 100
(95.3) to (94)
1M1.7
F : 112.7-122.1 - Core loss 0.4 feet. [Run_33|T00(90
Run 34
112.2 100
i 1 to (94)
116.2
I 1 MRun 35| T00(84)]

Lean

it

y
=
e

=)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK

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-6

DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY - JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-6
SITE Watana (North Bank) SHEET NO. 5 oOF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINTING, FRACTURING, FAULTING, '6EN§EH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. i (RQD)
Quartz Diorite Run 35
116.2 100
to (84)
L 120 | 121.1
(103.9)
- g 122.5-123.6 - Penetrative iron oxide staining Run 36
on joints to 0.5 inches.
121.1 100
B i to (82)
126.2
I | Run 37 | 100
(89)
i 1 129.6-130.6 - Felsic dike, light gray, fine Run 38
grained quartz phenocrysts, less than 5% 127.6 100
130 | mafics. Fresh, unfractured, tight contacts, at| te (91)
(112.6) 20°. Iron oxide stained joints, penetrative to|131.1
0.5 inches.
[ ] 131.0-131.1 - Felsic dike as above, 20°, un- Run 39
fractured, tight. 131.1 100
B 4 131.8-132.5 - Joints, 40°, with iron oxide to (83)
staining. 136.2
- 4 136.8-155.1 - Alteration along joints pene- ]
trating slightly, average (.06 inches up up Run 40
to 0.1 feet. Joints are closely spaced, at
F - 20° to 50°, with iron oxide staining and 136.2 100
carbonate filling. to (66)
140.6
L 140 1
(121.2)
Run 41
140.6 76
to (100)
o — 145.6
o E Run 42
145.6 100
to (82)
h 150.6

SITE Watana (North Bank) SHEET NO. 6 oF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REG
(M ROGK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETc. | C{ef™ | (=am)
| 150 | Quartz Diorite Run 4z zgg)
(129.9)
Run 43
i 1 150.6 | 100
to (46)
- B 154.2-155.1 - Fracture zone, joints very 185.6
closely spaced,.at 20° to 50°, iron and
carbonate staining.
i ) 155.1-168.2 - Joints very closely to closely Run 44
spaced, carbonate coated, iron oxide staining. u
L ] 155.6 | 100
to (72)
160.6
| 160 |
(138.6)
- E 162.4-163.3 - Fracture/alteration zone, altered Run 45
hydrothermally, numerous healed fractures. 160.6 | 100
Joints and fractures are very closely spaced, to (71)
- b 10° to.60°, some iron oxide staining and 165.7
carbonate filling. )
| B 165.6-175.2 - Core loss 0.3 feet.
Run 46
i | 168.2-186.8 - Shear/alteration zone, core 165.7 1(29)
bleached to 1ight gray, severely altered hydro- 170.0
thermally. Soft, friable with numerous re- '
L 170 healed fractures. Joints are close to
(147.2) moderately close. Contains chalky white
diorite with feldspars breaking down into clay |Run 47
| ] minerals, carbonate present. 170.0 94
176.3-177.2 - Shear zone, joints at 20°- to (19)
60°, soft and friable. 175.2
i ] 178.2-179.8 - Shear zone, joints at 20°-
60°, 0.4 feet of clay, soft and friable.
- ] Run 48
175.2 91
i to (10)
179.8
180 ] .
(155.9) Run 491100(59)




[

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

JOB NO.

HOLE NO.

P5700.05
BH-6

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
ORILLING REPORT

JOB NO.

HOLE NO.

P5700.05
BH-6

SITE Watana (North Bank) SHEET NO. 7 OF 24 SITE Watana (North Bank) SHEET NO. 8 OF 24
‘ 1
DEPTH :COLOR, , , , . , LENGTH . .
s RocKk TYPE T AmioN, ATER Lot OR GAIN, CAVING, LoST conE, CEMENTING, £Tc | Of RN | ok iy RocK TYPE O T e eve, | SEN |,
B Quartz Diorite Run 49 Quartz Diorite g?g 85
T B 1 .0~ 97
179.8 | 100 215.4-215.7 - Highly fractured and moderately 215,09 |(86)
ta (59) weathered.
B 7 184.9 T Run 56
215.0 96
N i 186.8-221,1 - Joints closely spaced, most Run 50 B to (72)
carbonate coated. 220.0
184.9 100
L N to (82) L 220 | I
190.0 (190.5) . .
221.1 - Joints moderately close to widely Run 57
L 190 spaced, most carbonate coated, occasional
(164.5) 7 trace of iron oxide staining. 2%8'0 232)
| Run 51 2959
1 190.0 | 98 - .
to (86)
| ) 195.1
K ’ Run 58
4 ] | 225.2 | 100
I Run 52 b to (85)
195.1 100 230.4
L 4 to (82) L 230
200.2 (199.2)
| 200 L Run 59
(173.2) 1 | 1 230.4 | 100
L Run 53 to (84)
] 200.2 | 100 s . 235.4
to (45)
205.1
i E r b Run 60
J N 235.4 (100)
L | to 100
Run 54 W 240.3
205.1 98
L Below 208.0, texture fine to medium grained. to (95) L 240 |
W 210.0 (207.8)
Run 61
ﬁ(?;?,gf 210.0-215.0 - Core loss 0.3 feet. I L | 240.3 96
210.0-245.0 - Inclusions of fine grained mafic to (90}
rock, joints very close to widely spaced, up Run 55 245.5
" T to 2.0 inches. b
1 i i 3 3 1 § ] f i 3 b i 3 i
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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-6
SITE Watana (North Bank) SHEET NO. 9 OF 24
DEPTH DESCRIPTION'; COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT} ROCK TYPE ALTERATION, WATER LOSS OR GAIN, GAVING, LOST CORE, CEMENTING, ETC. OF(-F-:S_[)JN {RQD)
rtz Diorite
i | Qua iori Run 62
245.5 | 100
| ] to (93)
249.7
L. 250 »
(216.5) Run 63
| 249.7 | 100
B to (79)
255.0
255,2-256.8 - Shear/alteration zone, slightly
to moderately altered hydrothermally along
B b joints, small light gray breccia and gouge Run 64
zone. Numerous rehealed joints, chalky-white |255.0 ( 100
| diorite, feldspars beginning to decompose. to (86)
I 256.0-256.6 - Shear, 30°, joints very 260.1
closely spaced, clay, carbonate, and
L 260 breccia filling.
225.2
( ) Run 65
r 1 260.1 | 100
to (100}
265.1
- R 266.5-280.6 - Irregular discontinuous patches |Run 66
of red staining. 265.1 100
| ] to (82)
270.2
270 ]
(233.8)
Run 67
i i 270.2 | 100
to (56)
X . 272.6-273.8 - Shear/alteration zone, slightly |275.4
altered hydrothermally, friable, with a
breccia-gouge 0.1 feet thick, closely spaced
E joints. Run 68] 100
(92)

i 1 1 1 T 1 1 | 1
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-6
SITE Watana (North Bank) SHEET NO. 10 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, LENGTH REC
(F1) RocKk TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OFRUN | (Rap)
i ] Quartz Diorite 273.4-273.5 - Breccia and clay gouge, 60°, |Run 68
soft and friable, carbonate filling. 275.4 | 100
273.8-315.0 - Joints moderately closely spaced | to (92)
_(gig f with minor carbonate coating. 280.3
5
. 100
Run 691 100)
X i Run 70
281.6 | 100
to (100)
| | 284.6-290.6 - Core loss 0.2 feet. 284.6
Run 71
i ) 284.6-| 100
286.6 [(100)
Run 72
B 1 286.6 | 100
to (100)
| 290 290.5
(251.1)
B i Run 73
290.5 {100
to (92)
L i 295.7
Run 74
L | 295.7 | 100
to (86)
300.7
r 300
(259.8)
Run 75
i 300.7 | 100
to  ]{100)
L W 305.0
) Run 76
305.0 99
to (98)
N 310.2




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 PROJECT Susitna Hydroelectric Project HOLE NO. BH-6
SITE Watana (North Bank) SHEET NO. 171 OF 24 SITE Watana (North Bank) SHEET NO. 12 0F 24
DEPTH RO DESCRIPT:ON : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REC DEPTH N DESCRIPTION : COLOR, TEXTURE, FOLIATION JOINTING, FRACTURING, FAULTING, EENQIH REC
(FD) CK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. or muN (RGD) (Fm ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. e (RQD)
310 |Quartz Diorite Run 76 | 99 Quartz Diorite {339.0-345.0 - Alteration zone, bleached Tight |Run 83| 100
~(268 5)‘ (98) b gray, slightly altered hydrothermally, feld- (100)
. spars beginning to alter to clay. Joints very T—
Run 77 | close to closely spaced at 30°, generally Run 84
" b 310.2 99 b healed and tight with carbonate filling and
to (83) iron oxide staining, hard to moderately hard. |342.9 98
i ] 315.4 ] | 343.0 - Core loss 0.2 feet. e (92)
345.0 - Joints close to moderately closely
L spaced.
h Run 78 B ] |
| 315.4 99
“ 318.8-319.7 - Shear/alteration zone, bleached to (88) ‘(ggg 1)‘ Run 85
light gray, slightly to moderately altered 320.6 ' 348.8 | 100
| 420 hydrothermally. Friable, feldspars altering to (100)
(277 1)‘ to clay, iron oxide staining on joints and B h 353.8
. fractures.
L . 319.2 - Shear, 30°, 0.13 inch breccia and |Run 79 L
gouge, carbonate filling. 320.6 | 100 T Run 86
_ - ; to (100)
i i 320.6-325.6 - Core loss 0.2 feet. 195 6 L | 353.8 200)
321.2-321.9 - Fracture zone, 0°-20°, joints s to 70
. . I 357.9-358.6 - Fracture zone, joints very
L Ziigoﬁlgzel};ﬁ?ﬁ;ed, iron oxide staining and i closely spaced at 10°-20°, 30°, and 50°. 358.9
L 322.5-325.6 - Fracture/alteration zone, Run 80 L
s1ightly to moderately altered hydrothermally, |(325.6 72 _ . ° . _ Run 87
i el ot ey ik o oty e, %357 | By o 0.1 dotnts o7 mgnny averag waro- BT
Carbonate and clay filling in joints from 330,2 * ’ to. (40)
| altered feldspars, moderately hard. 360.1-361.4 - Fracture/alteration zone,
(ggg 8)— 323.8 - Joint, 30°, slickensides, clay and IR E— - Ny s1ightly altered hydrothermally, joints very 363.1
. . = ) ) E) un
carbonate .fi11ing, minor iron oxide staining. 330.2 20 glozgl{ Sl;??sg]éswﬂoped)‘ Moderately hard
- 1 324.4 - Carbonate vein, 40°, 0.5 inches wide, 549, | () - 1 Run 88
offset 0.5 inches along healed shear at 10°, —
tioht L 363.1 | 100
| i ght. Run 82 4 to (75)
328.72-332.7 - Fracture zone, joints very 332.7 9% 368.2
closely spaced, soft and friable. Core loss to. (65)
L J 3.3 feet. L i 368.2-373.2 - Core loss 0.2 feet.
337.9
L Run 89
| | 370 | 368.2 (100
Run 83 (320.4) to (98)
\_ 337.9 [ 100 373.2
349 to (100) i
(294.4)] 342.9




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-6
SITE Watana (North Bank) SHEET NO. 13 OF 24
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, EENan REC
(F1) ALTERATION, WATER LQSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (RQD)
Quartz Diorite —]
- E 374.1-374.7 - Fracture zone, 20-30°, joints Run 90
very closely spaced, carbonate filling and u
some iron oxide staining. 373.2 96
L ] to (77)
377.2 - Joint, 40°, surface severely altered |[378.4
hydrothermally to 0.13 inches.
L 380 | 380.2-382.2 - Shear/alteration zone, slightly [%U" °1
(329.1) to moderately altered hydrothermally, joints [378.4 |100
close to very closely spaced. Numerous re- to (72)
- E healed fractures, feldspars decomposing to 383.7
clay, soft and friable.
B ] 381.5-382.2 - Shear zone, 40-50°, joints
very closely spaced, clay gouge, breccia. Run 92
| ] 383.3-388.3 - Core loss 0.1 feet. 383.7 |100
382.2-477.5 - Joints closely to moderately to (98)
closely spaced. 388.6
| 390 Run 93
(337.7) 388.6 |100
to 100)
- E 393.3
B i Run 94
393.3 | 100
i ] to (86)
397.8-398.1 - Fracture zone, joints very 398.3
closely spaced, at 60° to 80°, minor
- ] carbonate coating.
L X Run 95
399.5-400.9 - Red staining, irregular and
discontinuous 398.3- | 100
L 400 4— 4 400.6 | (76)
(346 Run 96
R | 402,0 - Felsic dike, granodiorite composition,|400.6 | 100
0.1 feet thick. to (95)
403.4
R ] Run 97 | 100
(98)

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-6
SITE Watana (North Bank) SHEET NO. 14 OF 24
DEFTH DESCRIPTIGN : GOLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. O(FF-?)UN {RQD)
i opd Run 97 [ 100
N | Quartz Diorite (98]
Run 98
i i 406.2 | 100
to (98)
410 410.9
[(355.1)
B 1 412.0 - Inclusions of fine grained diorite, Run 99
0.2 feet in diameter, sharp contacts, 410.9 1100
irregular shape. to (100)
r 1 416.0
Run 104
L 4 416.0 | 100
to (100)
420.8
I 420
(363.7) 421.8 - Inclusion of fine grained diorite,
0.2 feet in diameter.
I i Run 101
420.8 99
to (94)
B ] 426.0
i Run 102
426.0 | 100
i 1 to (97)
430.5
L 430
(372.4)
| Run 103
I 430.5 | 100
to (100)
L i 435.6
- . Run 104 100
(98)

warzil



CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

408 RNO.

HOLE MO. BH-6

P5700.05

SITE Watana (North Bank) SHEET N0, 15 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
T RocK TYPE ALTERATION, WATER LOSS OR GA(N, CAVING, LOST CORE, CEMENTING , ETC OF RN (RQD}
| Quartz Diorite Run T04
r 435.6 1 100
to (98)
| 240 | 440.4
(381.1)
| Run 105
} 440.4 | 100
to (94)
| 445.6
Run 106
L | 445.6 | 100
to (90)
450.6
| 450
(389.7)
i i Run 107
450.6 96
to (79)
- B 454,6-455,1 - Fracture zone, joints very 455.8
closely spaced, at 20°-30° and 40°-70°,
carbonate coating.
B h Run 108
455.8-] 88
| | 458.2 | (88)
160 Run 109
1(298.4) | 458.2 | 100
to (78)
i | 463.2
L { Run 110| 43(0)
Run 111
- b 463.9 | 100
to (88)
468.4
Run 112} 95(83) |
] 1 3 ] 1 3 3 1

Ll

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jo8 NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NQ. BH-6
SITE Watana (North Bank) SHEET No. 16 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, gE"ng REC
(Fm RoCk TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. iy (RD)
Quartz Diorite
1470 Run 112
(407.0)
468.4 95
- W 472.7-473.3 - Core badly broken by drilling. | %3 . (83)
) ) Run 113
J 473.3 | 100
- to (92)
477.5-477.9 ~ Fracture zone, joints very 477.8
closely spaced, at 60°-80°, chlorite coating. 1 ]
- 7 Run 114
477.8 92
to (72)
kﬁ?? - 480.3
! 481,9-482.6 - Fracture zone, joints very ®
closely spaced at 40°-60°. Run 116
480.3 94
to (65)
- . 485.3
485,3-490.5 ~ Core barrel mislatched during
drilling. Core Joss 2.0 feet.
| Run 116
485.3 61
L 4 to (0)
490.5
.490
(424.4)
| 4 Run 117
490.5 99
to (95)
F - 495.5
r N Run 118
495.5 98
L 4 to (77)
500.5
500 |
(433.0) Rum TT9L95(31
! ] 1 3 3 i ]
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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-6

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-6
SITE Watana (North Bank) SHEET NO. 17 OF 24
DERTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, '-ENgT" REC
Tas] RoCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. oreN (RQD)
Quartz Diorite
B 1 Run 119
500.5 | 95
| i . to (91)
505.7 - Healed shear, 40°, 0.5 inches wide, | 2096
healed with dark green, fine grained diorite,
r . tight, hard. Run 120
505.6 | 100
B b to 100)
510.6
- 510
(441.7
L i Run 121
510.6 | 99
to (92)
B b 515.6
L _ 516.2-516.8 - Core badly broken by drilling.
517.7 - Carbonate vein, 0.25 inches wide, Run 122
irregular and discontinuous. 515.6 | 98
519.3 - Two joints very closely spaced, at to (66)
40°, healed with carbonate. 520.7
. 520
(450.3
L | Run 123
520.7 | 100
to (67)
r b 525.6
r 1 Run 124
. 525.6 | 100
L | to (74)
529.5-529.9 - Fracture zone, joints very 530.4
closely spaced at 40°, 0.5 inches spacing,
L 530 4 carbonate fi1ling and chlorite staining.
(459.0) 93
Run 125
4 (0] ) T(G%L\LU'T
Run 127]100(52}

SITE Watana (North Bank) SHEET NO. 18 OF 24
DEPTH DESCRIPTIONV: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF N (rao)
Quartz Diorite | 530.5-533.0 - Shear/alteration zone, 532.0-| 100
- - moderately to severely altered hydrothermally, | 534.5 | (52)
moderately hard. Feldspars altered to clay.
| | 530.5-531.8 - Fracture, joints very c]osé]ﬂRun 128
spaced, carbonate filling. 534.5 | 100
531.8-532.8 - Approximately 1.0 foot of to (90)
B 1 light gray clay gouge and breccia. 539.5
533.5-547.5 - Core ‘loss 1.2 feet.
L 540
467.7
( ) 541.3-541.7 - Fracture zones, joints very Run 129
| | closely spaced, at 50° and 40°, carbonate 539.5 | 100
fi1ling and iron oxide staining. to (73)
544.6
Run 130
| | 544.6 | 79
to (55)
547.5
L i Run 131
547.5 | 100
to (76)
l- 550 4 550.4 |
(476.3)
Run 132
550.4 94
to (79)
L J 555.4
i ) Run 133
555.4 | 100
r ] to (83)
559.6-561.1 - Numerous healed joints, 60°, 560.7
560 carbonate filled.
l(485.0)] 560.8-561.5 - Shear, breccia healed with
carbonate, chlorite, and quartz. Run 134
i ] 560.7 100
to (100)
565.7




()

CLIENT

ACRES AMERICAN {NCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

408 NO.

HOLE NO. BH-6

P5700.05

SITE Watana (North Bank) SHEET NO. 19 oF 24
g Rock TYPE A e e o wesrne Tiver | oE RN | 120
Quartz Diorite | 564.6-576.7 - Shear/alteration zone, Tight Run 134[100(109
- b gray, slightly to moderately altered hydro-
thermally. Joints close to very closely Run 135
spaced, generally 20°-80°, numerous healed 565.7 90
o 7 fractures. Feldspars decomposing to clay, to‘ (7)
carbonate filling and iron oxide staining. 570.7
| 570 Soft, friable in places. Core loss 0.8 feet. :
(493A6)7 569.0 - Shear, 60°, very thin clay gouge.
571.9-572.7 - Breccia and clay gouge, Run 136
o 1 white to light gray, 20° and 50°, soft,
friable. 570.7 94
to (83)
- b 575.9
{ Run 137
L i 575.9 98
579.5-580.7 - Fracture/alteration zone, 5;8 7 (€1)
580 slightly altered hydrothermally, joints very :
1502 3)— closely spaced, numerous healed fractures.
L ' 581.1-604.3 - Joints closely spaced, some
carbonate fi11ing and iron oxide staining. Run 138
583.4-583.7 - Core broken by drilling. 580.7 ( 100
to (64)
= b 585.8
Run 139
B 1 585.8 | 100
to (51)
590.8
- 990 4 590.8-592.8 - Care barrel mislatched during
(511.0) drilling. Core loss 0.6 feet. —]
Run 140
L | 590.8-| 70
592.8 0
L | Run 141
592.8 99
to (82)
L J 597.8
3 i ! 3 3 3 3

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY J0B NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-6
SITE Watana (North Bank) SHEET NO. 20 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) RoCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC oF N (raD)
Quartz Diorite [Run 141]99(82)
Run 142
L 600 597.8 | 100
602.6
- 602.1-602.6 - Core broken by drilling.
- Run 143
602.6 100
l to (61)
607.7-607.9 - Core broken by drilling. 608.3
Run 144
L 610 608.3 | 100
(528.3) to (89)
611.3-612.4 - Felsic dike, light gray, fine 611.8
B grained, fresh, 6.0 inches thick. Lower and Run 148
upper contacts at 10°, tight.
611.8 78
l to (64)
615.4
i Run 146
615.4 | 100
- to (96)
620.3
| 620
(536.9) N
Run 147
3 620.3 1 100
to (94)
625.2
L 626.1-627.2 - Felsic dike as above, 1ight Run 148
gray, fine grained, 20-30% quartz, 5-10%
mafics, interfingering or containing clasts 625.2 92
N of the quartz diorite. Unfractured, contacts to (79)
tight and melted, upper at 70°, lower at 40°. | 630.2
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY 408 NO.  P5700.05

PROJECT Susitna Hydroelectric Project

HOLE NO. BH-6

SITE Watana (North Bank) SHEET NO. 2] OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTING, EENGT" REC
(F1) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. T ™ (RQD)
630 Quartz Diorite | Core Toss 0.4 feet. Run 148] 92
N T 9y |
(545.6) Run 149 88
(72}
Run 150
L J 631.8 | 100
to (80)
636.7
Run 151
i 1 636.7 | 100
to (100)
L 640 640.5
(554.3) 1
N b Run 152
640.5 98
to (85)
- 1 645.6
Run 153
649.7 648.7-649.7 - High concentration of biotite. 612’6 (gg)
(562.7) 650.5
- 650 - granodiorite | Light gray-white, generally fine to medium
(562.9) grained crystalline rock, 60-80% feldspars, —
10-20% mafics (biotite), 10-20% quartz. Run 154
r b Generally hard and fresh, some feldspars
stained brown. Upper contact is gradational 650.5 98
over 0.1 feet, feldspars slightly altered, to (88)
L i tight . 655.8
- 1 656.0-670.0 - Numerous healed joints, calcite
filling. Run 155
| ] 655.8 96
to (50)
660.6
L 660
(571.6) R TES— |

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-6
SITE Watana (North Bank) SHEET NO. 22 OF 24
DEPTH ROCK TYPE DESCRIPTIQN : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, (‘3'5,"%“ REC
(FT) ALTERATION, WATER LDSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) {RQD)
G diori
| | Granodiorite Run 156
660.6 | 100
| i to (74)
665.7
Run 157
B 1 665.7 97
to (90)
. 670 | 670.8
(580.2)
r 7] Run 158
670.8 | 100
- . 674.4-674.7 - Core broken by drilling. to (58)
676.0
Run 159
o b 676.0 97
to (93)
680.6
l. 680
(588.9) _
Run 160
i 680.6 | 98
to (90)
5 4 685.4
L | Run 161 o
685.4-| 76
687.9 | (72)
i i Run 162
690 687.9 }00)
I ] to 9N
(597.6) 692.5
Run 16




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY
PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

JOB NO.

HOLE NO. BH-6

P5700.05

SHEET NO. 23 OF 24

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO. BH-6

P5700.05

£ . LENGTH
e RoGK TYPe e i WATER Loss on GAIN DA NG, LOST Cont, GrwEnTnG . Eve. | OFIWN | Co0,
L | Granodiorite Run 163
692.5 | 100
i to (80)
3 697.5
i 1 Run 164
{ 200 697.5 'IOO)
to (83
(606.2)] 702.7
703.5-706.0 - Fracture/alteration zone, —
slightly altered hydrothermally, joints close {Run 165
- R to very closely spaced, at 40°-60°, feldspars 702.7 | 100
altering to clay, carbonate filling present. '
to (44)
L | 707.2
i i Run 166
| 707.2 | 100
710+ to (78)
(614.9) 712.2
J Run 167
- 712.2 ] 100
to (88)
L 717.1
- ]
L 1 Run 168
717.1 1(00)
L 720 to 92
(623.5) 722.2
l J 722.0-727.1 - Core loss 0.1 feet.
Run 169
L 722.2 | 99
E to (69)
727.3
3 3 p ] 3 :

SITE Watana (North Bank} SHEET NO. 24 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGT“ REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. | O\gn} (Ra0)
Granodiorite 725.7-726.3 - Numerous healed joints very Run 169 99
B W closely spaced, 20°-40°, faint slickensides, (69)
calcite filling.
" Run 170
_ 727.3 | 100
to (84)
L 730 730.5
(632.2)
Run 171
B 4 730.5 ] 100
to (92)
L i} 735.3
B ] Run 172
735.3 93
L E to (73)
740.4
K640.9)
740 END OF BORING
740.4
6641 2)<{
L 750 |
(649.5)
- 1
| 4
) 1 ) 3 § b 1

e



Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers
Buffalo, New York Buffalo, New York
SUMMARY LOG SUMMARY LOG
Client __ ALASKA POWER AUTHORITY Job No.__ P5700.05 Client ___ ALASKA POWER AUTHORITY Job No._ P5700.05
Project _ Susitna Hydroelectric Project Hole No. _ BH-6 Project _ Susitna Hydroelectric Project Hole No.__ BH-6 -
Site Watana (North Bank) SheetNo.._ 1 _of 3 site Watana (North Rank) SheetNo. _2 of 3
PERMEA RECO! NUMBER OF ERMEABILITY | CORE RECOVE D NUMBER OF
D(EFPTT)” (Eﬁ\: (EKR) cEm?L':IcTY cone "/i VR R‘:ZD HOINTS PER ROCK  TYPE REMARKS D(EF:T," = P(K)cw'/»l.sc»Y ° o Ve R‘:;o JOINTS TER ROCK  TYPE REMARKS
10-6 10-4 10-2 20 40 60 8O 20 40 60 80 5 10 15 20 10-6 10-4 0-2 20 40 60 80 20 40 60 80 5 10 15 20
0 [1609 Overburden TOP _QF ROCK 8.0° 350 | ’ Quartz
Diorite Diorite
- 20 Quartz ] Fracture zone.
Diorite 380 + |- Shear.
- 40
1566 40011263 -
- 60 -
b Shear/fracture zone 420
- 80
1440
F100 41522 121
- Fracture.
L — —— 460
120 4——
480
140
Alteration zone.
147 } ! 500 1176
— Shear, healed
160 +——- ’ '
Shear/alteration 520
F180—4—— zone. 7 Shear/alteration
540 zone.
200 1436 1133
- 560 +— T .
220 Shear/alteration
zone.
580 T—-
240 .
139 | 600 11089
260 Shear. L Dike, felsic.
L sk 620 ) )
L 280-4— ear. il M Dike, felsic.
- 640
3001134 104 G diorit
|1 _ 660 ranodioritg
320 1 - Shear.
] Fracture zone. 680
340 ] Alteration zone.
70041003




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client __ALASKA POWER AUTHORITY Job No.__ P5700.05
Project _ Susitna Hydroelectric Project ] Hole No._ BH-6
Site Watana (North Bank) - SheetNo. _3 ot 3
PERMEABILITY | CORE RECOVERY ROD NUMBER OF
D(EF:T)” ey |tk om /e, % i % JOINTS PER ROCK  TYPE REMARKS
10-6 j0-4 10-2 20 40 60 80 GoQ 18 20
1
1720 -
1740 1 968

740.4"

END OF BORING
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT
CLIENT: ALASKA POWER AUTHORLTY JOB NO.:  P5700.05
PROJECT: Susitna Hydroelectric Project HOLE NO.. BH-8
SITE: Watana (South Bank) SMEET NO, 1 oF 24
CONTRACTpR: The Drilling Company DRILLING DATES: July 29 To August 9, 1980
LOGGED BY. K.J. White, M.P. Bruen DATE: July 1980
DRILLING soiL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD : ROCK Diamond Core - Triple Tube CORE DIAMETER:  NO (1.75") 0.D.
LOCATION : LATITUDE  N3,225,586 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E744,482 GROUND SURFACE  1979.7
AzIMuTH  060° ROCK SURFACE 1972.8
DIP 60° BOTTOM OF HoLE  1328.1
WATER TABLE 1963.7
NOTES: 1) Depths measured along hole. True depths in
2) ATl angles measured to the core axis.
W orwe | Smemay coonrene mon ot et e | o | o
0.0 Overburden
| 8.0 B
(6.9) Andesite Light gray to greenish gray, aphanitic ground-
Porphyry mass with white, feldspar phenocrysts to 0.1
| 10 ] inch and 5-10% angular inclusions of argillite| No
(8.7) to 0.5 inch. Slightly weathered and hard. Core
Flow structures visible.
B 1 Joints very close to close spaced with planar
to irregular, rough surfaces. Penetrative
iron oxide staining up to 0.5 inch, minor
o E carbonate filling.
Run 1
8.0-13.8 - No core taken.
) 13.8 64
- 1 13.8-18.3 - Moderately weathered. Joints very| 4 (0)
close spaced with traces of sand and silt. 18.0
Core Toss 1.5 feet. AAJ
i 7 Run 2
18.0 90
| 20 | ; to (20)
(17.3) / 23.8
APPROVED: DATE: February 1, 1982

SEN L

PROJECT Susitna Hydroelectric Project

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO

HOLE NoO, BH-8

P5700.05

SITE Watana (South Bank) SHEET N0, 2 OF 24
DEPTH ROCK TYPE QESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 'ag“sm REG
{FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) {RQD}
L | Andesite ?gnOZ %
Parphyry 18.3-34.1 - STightly to moderately weathered. té (20)
Joints very close to close spaced. Core Toss | 23.8
( R 1.2 feet.
Run 3
- B 23.8 92
to (58)
28.8
L 30 4 Run 4
(26.0)
28.8 100
| i to (35)
33.8
33.8-38.8 - Core Tloss 1.1 feet.
- E 34.1-49.6 Fresh to slightly weathered. Joints
very close to close spaced with nonpenetrative| pyn 5
iron oxide staining.
r h 33.8 79
to (56)
| | 38.8
L 40 4 44.3-49.6 - Fracture zone, joints very close Run 6
(34.6) spaced.
46.0-47.1 - Subrounded to subangular 38.8 98
- 1 inclusions of argillite, gquartz, diorite, and to (77)
volcanics up to 2 inches, andesite matrix. 43.9
B | 47.1-49.6 - Moderately to severely weathered.
Silty to sandy clay with 20-30% subangular to Run 71 100
subrounded, coarse sand. Core loss 1.1 feet. ﬂg'g' (0)
N ] Drilling water return 50%. .
(Run 8 73
45.6 (26)
L B to
49.6 49.6 ‘J
1(43.0) | AJ, . - —
5 I niorite to Li i ; ; Run 9| 72
ght gray to greenish gray, fine to medium
(43.3) | quartz Diorite | grained, nonfoliated crystalline rock. 50-80% 49.6- (0)
L 1 feldspar, 20-40% mafics (biotite and horn- 52.5
blende), 0-15% guartz and trace carbonate.




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO. BH-8

P5700.05

CLIENT

SITE

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY
PROJECT Susitna Hydrcelectric Project

Watana (South Bank)

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE No. BH-8

SHEET NO. 4 oOf 24

P5700.05

DEPTH
(FT)

ROCK TYPE

DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC.

LENGTH

REC
(RQD)

SITE Watana (South Bank) SHEET NO. 3 OF 24
(i Rock TrPE e o e ve, | Sromon | oee,
I | Diorite to Fresh and very hard to hard. Run 10
Quartz Diorite | joints close spaced, planar to rough. 5%'5 ?}
Carbonate coating on most surfaces. 5605 am

- 4 49.6-53.4 - Fracture/alteration zone, hydro- |
thermally altered, joints very closely spaced. | Run 11

B 4 50.1-52.9 - Two alteration zones, severely 5%'5 }28
hydrothermally altered. 1 inch wide, 30°, 0 (57)

L soft and friable. 59.5

5?0 1 53.4-61.4 - Joints closely spaced, iron oxide Run 12/
(52.0) stained. 59.5 85
L 60.3-61.4 - Healed shear, diorite breccia in to (67)
1 dark gray, fine grained diorite matrix. Hard 63.6

L and tight. Carbonate stringers. L

1 61.4 - Contact resheared, 30°, 0.1 inch clay Run 13
gouge.

L i 61.4-64.5 - Alteration zone, moderately hydro- 63'6 128
thermally altered. Joints very close to close 6800 (69)
spaced. :

L b 62.2,62.9,64.4 - Severely hydrothermally 14 “4
altered zones, 1.0-2.01inches wide, at 50-70°. | RUP

L 70 soft and friable. 68.0 100

4 .
(60.6) 64.5-75.0 - Joints very close to close, to (87)
surfaces fresh. 73.0

= . 65.0-66.0 - Three healed shears up to 1 inch
wide, at 50°. Healed with dark green, fine I N
grained diorite. Hard and tight. aun 15
75.0-78.8 - Fracture zone, joints very close
to close spaced, open at 10-30°, 90°, and 0°. 73.0 100

L ] Some treated with carbonate, minor iron oxide to (48)
staining and chlorite. 77.7
78.8-91.6 - Joints close spaced. Iron oxide

- b staining, some carbonate filling. Slickensides Run 16
on some surfaces. 7gn7 100

|l 80 J 82.0-85.4 - Fracture zone, joints very close to (25)

(69.3) spaced at 80-90°, 50-60°, and 20-30°. Minor 80.7
iron oxide staining, carbonate and chlorite. Run 17
B J 83.5 - Slickensides on carbonate staining. 8867 (gé)
4 84.0
i Run 18
S B @ A

L i

Diorite to
Quartz Diorite

88.4-91.6 - Fracture zone, joints very closely
spaced at 0-30°. Iron oxide staining, some
carbonate filling.

91.6-96.6 - Core loss 0.6 feet.

100.0-141.0 - Joints closely spaced, planar,
rough. Iron oxide staining and carbonate
coating.

105.2-111.4 - Healed shears, 1-2 feet spacing
up to 0.1 feet wide. Healed with dark green,
fine grained diorite. Tight, hard.

116.1-121.1 - Core loss 0.3 feet,

Run 21

96.6
to

.101.0
|

Run 22

101.0
to
106.2

100
(83)

Run 23
106.2

111.0
__._J;A,_

Run 24

1m1.0
to
116.1

Run 25

s



CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB

HOLE NO.

NO.

P5700.05
BH-8

SITE Watana (South Bank) SHEET NO. 5 oOF 24
| e e | SSEEmEOn v s e s e, | PR |
Diorite to
- < Quartz Diorite Run 25
116.1 95
to (80)
- 120 127.1
(103.9)
B 1 Run 26
121.1 100
i to (76)
( 126.1
Run 27
126.1 100
to (98)
- 130 137.1
(112.6) ]
i 1 Run 28
L ) 131.1 | 100
to (88)
135.6
Run 29
i i 135.6 | 100
to (82)
L 140 - 140.8-142.9 - Core loss 0.5 feet. 140.8
(121.2 141.0-190.0 - Joints closely spaced, planar,
rough. Carbonate or chlorite filling. Run 30
R 140.8-1 79
I 143.9 | (26)
145.0-147.1 - Shear/fracture zone, joints very | Run 31
i | close, 40-90°. Chlorite filling. 142.9 | 100
146.0-146.3 - Slickensides on chlorite surface.| to (70)
Joints tight. Fresh and hard. 148.0
i 1 Run 32

B | 1 3 7Y 7y U D
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-8
SITE Watana (South Bank) SHEET NO. 6 OF 24
DEPTH OESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENSTH REC
(Fr) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, GEMENTING , ETC OFIN 1 (oo
Diorite to  [148.9-149.3 - Diorite dike, dark green, fine
- 150 J Quartz Diorite | grained. Tight irregular contacts at 30°, Run 32
(129.9) hard. 148.0 | 100
to (96)
- . 152.6-167.5 - Core loss 0.7 feet. | 152.6
L i Run 33
152.6 | 100
L. i to (89)
157.7
S S
Run 34
L 160
157.7 96
(138.6) 0 (85)
| 162.7
L ] Run 35
162.7 90
L ] to (79)
167.5
i | Run 36
170 4 167.5 99
; 86)
(147.2 171.5-173.0 - Shear/alteration zone, hydro- to {
thermally altered, bleached white, medium hard | 171.9
B N to soft and friable, joints very close, some
tight and healed with chlorite. Clay gouge Run 37
less than 3 inches. Angular fragments 0.5-1.0
I 1 inches. Resheared healed shear, core loss 0.7 | 171.9 85
feet. to (39)
L ] 176.5-182.7 - Red staining intergranular. 176.5
Irreqular, discontinuous.
Run 38|
176.5 90
180.7-181.0 - Possible fracture zone, core to (80)
L 180 J broken into fragments less than 1 inch, some 181.0
(155.9 fragments of healed breccia core loss 0.5 feet
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BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

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-8
SITE Watana (South Bank) SHEET No. 8 oF 24
s rock Tvee T e e, Lo cone emeae Tove | i |72,
Diorite to Run 46
B Quartz Diorite 211.0~| 100
L 215.1 | (68)
] Run 47
L 215.1 100
1 to (88)
L 219.3
220 §$g.§? 100
(190.5 221.2-222.2 - Fracture/alteration zone, hydro-
X one 221.2 |(100)
| thermally altered, bleached white, joints very {pyn 49
b close at 30-40°. Iron oxide staining,
slightly altered, hard. 221.2 | 100
L i 224.1-228.1 - Red staining, irregular, dis- to (83}
continuous. 225.4
L 225.4-230.6 - Core loss 0.2 feet. -
Run 50
L 225.4 96
1 to (71)
| . 230.6
230 230.0-290.0 - Joints moderately close, plane,
(199.2] rough, carbonate coated. I B
L 230.6-231.8 - Joint, tight, red staining
penetrating 0.5 inches on each side. Run 51
L 230.6 96
| to (94)
235.6
I |
Run 52
| d 238.7, 239.2, 246.2 - Healed shears, 20-70°,
Tess than 1 inch wide, healed with dark green, | 235.6 [ 98
fine grained diorite, tight, hard. to (89)
| 240 240.9
(207.8} |
L J Run 53
240.9 | 100
to (91)
245.6

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROVECT  Susitna Hydroelectric Project HMOLE NO. BH-8
SITE Watana (South Bank) SHEET NO. 7 OF 24
e T
Diorite to
- 1 Quartz Diorite Run 39
181.0 100
L J to (97)
185.9
i ] Run 40 Aﬂ
| 185.9- 88
W 189.2-189.4 - Possible fracture zone, slightly 189.2 (73)
L 190 to moderately hydrothermally altered, fragments
] less than 1 inch, some healed breccia. Core
(164.5) Toss 0.4 feet. Run M
L | 190.0-230.0 - Joints moderately close spaced, 189.2 100
plane, rough, carbonate coated. to (98)
J L194 2
L
L Run 42
194.2 100
J to (98)
- 199.2
199.0-201.8 - Red staining, discontinuous. |
| 200 A 200.5 - Healed shear, 40°, 1 inch wide, Run 43
(173.2 healed with dark green diorite. Tight, hard, %8?:%’ 289)
L competent,
L Run 44
1 201.0 100
to (100)
L 3 206.4
4 206.8-207.9 - Fracture/alteration zone,
hydrothermally altered, joints very close at “‘*‘““‘*“T
L 30°, healed with carbonate, iron oxide Run 45
4 staining, patches of rock bleached white,
tight, hard. 206.4 87
L 210.9 - Healed shear, 0.5 inch wide, carbonate| tO (76)
210 1 fi1ling at contact, tight, hard, healed with LE11-O
(181.9 dark green diorite. SR SE—
L J 211.0-215.1 - Core loss 0.6 feet. Run 46
" 3 i 7 j

weyzned
oo

ey



CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitnha Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JoB

NO.

HOLE NO.

P5700. 05
BH-8

Contains inclusions of fine grained diorite,
trace of pyrite and carbonate. Generally very
hard to hard, fresh and competent.

SITE Watana (South Bank} SHEET NO. 9 oF 24
“ten RocK TYPE A A Ry g oA Ll e
Diorite to 246.8-247.2 - Alteration zone, slightly to
- - Quartz Diorite |moderately altered hydrothermally, feldspars
altering to clay, mafics completely altered, Run 54
bleached .white. Joints at 50° with fron oxide
r b and carbonate, hard to moderately hard. 245.6 98
250.0-251.8 - Possible shear/alteration zone, 22? 0 (81)
L 250 | bleached 1ight gray, slightly to moderately :
(216.5) hydrothermally altered, hard to moderately
hard. Joints very close at 50°, most tight
] but some opened by drilling, carbonate filling Run 55
and iron oxide staining. Some clay on joints
from altered feldspars. 251.0 | 100
r 1 251.8-324.5 - Joints close to moderately close | to (57)
except where noted. 255.2
l ] 254,8-258.8 ~ Red staining, irregular,
discontinuous. Run 56
L N 255.2 | 100
to (76)
260.1
L 260
(225.2) 261.6-262.2 - Healed shear, 10-20°, healed
with dark green diorite, tight. Run 57
260.1 98
to (70}
- k 265.1
B 1 Run 58
265.1 100
B 1 to 162)
270.1
270 ]
(233.8
271.5 ! i i i Run 59
| (235.1) Quartz Diorite | Light gray, medium grained, non-foliated,
to Gradodioritd crystalline with 15-30% mafics (biot1te.and 270.1 | 100
hornblende), 10-15% quartz, up to 10% pink to (77)
- E feldspar. Gradations to granodiorite. 275.3

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Prqject HOLE No. BH-8
SITE Watana (South Bank) SHEET NO. 10OF 24
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, LENGTH REC
(FT) ¢ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. QTF1R1l)JN {RQD}
Quartz Diorite | Joints moderately close to close, planar, Run 60
o 4 to Granodiorite| smooth to rough, mostly carbonate coated.
275.3 | 100
to (100)
- 280 4 280.7-281.0 - Dike/possible inclusion of 80,3 ) |
(242.5) granodiorite, fine grained groundmass of
orthoclase feldspar and quartz, medium grained | Run 61
- B plagioclase feldspar phenocrysts, tight 280.3 98
contacts, hard. to (98)
284.4
Run 62
B i 284.4 94
287.8-291.0 - Core barrel mislatch during o0 o | 189
drilling. Core loss 1.0 feet. . |
i i Run 63
L 290 290.0-330.0 - Joints moderately close, planar, §g¥‘g' (;g)
(251.1 rough, few with carbonate coating. .
r 1 Run 64
B ] 294.6-295.9 - Core badly broken during 2910 }gg)
drilling. 0
296.1
Run 65
296.1 | 100
to (89)
- 300 4 300.8-302.5 - Healed shear zone, 50-70°, very | 300.8
(259.8 close shears healed with dark green quartz
diorite, tight, hard, competent. Run €6
i ] 300.8-] 97
303.7 | (95)
i Run 67
| J 306.5-308.5 - Core broken during drilling, 303.7 | 100
fresh angular pieces. to (76)
308.8




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

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-8
SITE Watana ( South Bank) SHEET No. 11 oF 24
i I e e g el B A
| 310 Quartz Diorite Run 68
(268.5) to Granodiorite
. 308.8 100
| to (93)
T 313.2
- E Run 69
313.2 100
| i to (98)
318.2
L Run 70
320 A 318.3 94
(277.1) to (84)
321.5 |
| 324.6-333.1 - Felsic, possible aplite dikes, | UM 7!
1 Tight pinkish gray, 3 and 2 inches wide at 321.5 | 100
30° and 20°, respectively. Unfractured, hard. to. (94)
S 1 326.9
» 1 Run 72
326.9 97
L(%gg 8) 330.0-346.3 - Joints close to very close, 358.8 (97)
' planar, smooth to rough. Carbonaie coated
with zones of iron oxide staining.
S B Run 73
330.8 | 100
L g to (96)
335.8
Run 74
| 339.3] 335.8 | 100
(293.8 to (90)
340 Diorite/Dioritd Dark greenish gray, fine grained crystalline 340.1
(294.4) Porphyry rock with medium grained plagioclase
3 ! 3 3 3 ! § 3

DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-8
SITE Watana (South Bank) SHEET No. 120F 24
"t SR - T PN g g e oo B e
Djorite/ phenocrysts, fresh, hard. Run 75
B 7 B;g;;;fy Joints coated with chlorite and carbonate. gﬁg:;_ (?é)
" 1 Run 76
I 347.24 346.3-351.9 - Joints close to moderately close, 3@2'2 (188)
(300.7) carbonate coating and filling. 3084
i | Quartz Diorite | Rock description, as above.
Run 77
- 350 A 348.4 | 100
(303.1) 351.9-437.5 - Joints close to very close, to (68)
i planar, smooth to rough, carbonate coated, 351.8
E zones of iron oxide staining.
Run 78
L 4 351.8 | 100
to (100)
L { 356.8
I 4 Run 79
366.8 | 100
L 360 360.9-361.1 - Diorite porphyry inclusion. to 1 (80)
(311.8) porpRYYY 360.9
L . Run 80
360.9 100
to (62}
| ] 364.2
Run 81 85
(69)
L 366.3
(317.2) Diorite Dark greenish gray, fine grained crystalline |p o oo
Porphyry matrix with medium to cearse grained
r 1 Jagioclase phenocrysts, 40-50% mafics, fresh, | 365.5 100
ard. to (82)
s . . : 370.5
L 370 - 369.5 - Felsic dike, Tight gray, 1.5 inches
320.4 wide, 30°, fractured along trend, tight T
( contacts. un 83
370.5 | 1,00
i to (91)
375.8
5 3 3 3
3 1 3 ! 3 3 1 ]



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-8
SITE Watana (South Bank) SHEET NO. 130F 24
| e e | e e | ST | e
Diorite - Run 83
- 1porph 370.5 { 100
oreTy to | (91)
375.8
377.0 . . Run 84
(326.5)| Quartz Diorite | Rock description, as above.
i ] 378.3 - Felsic dike, possibly aplite, 1ight 375.8 1 100
gray, unfractured, 0.5 inches wide, 40°, tight. 3;8 . (86)
| 380 ’
(329.1) ]
Run 85
i 1 380.7 89
to (56)
L ] 384.3
385.1-387.0 - Shear/alteration zone slightly Run 86
to moderately altered hydrothermally, soft
B ] and friable. Iron oxide staining and carbonate| 384,3 98
filling on joints. Silty sand gouge. Core to (36)
| ] loss 0.4 feet. 389.3
385,1-400.5 - Iron oxide staining on most
joints. I
390 A
(337.7) Run 87
| | 389.3 98
to (67)
393.7
i i Run 88
N ) 393.7 | 100
to (100}
398.0
Run 89
I 400 A
(346.4) 398.0 | 100
to (93)
L A 403.5
403.5-413.1 - Core loss 0.8 feet.
I i Run 90

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-8
SITE Watana (South Bank) SHEET N0 T4oF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JDINTING, FRACTURING, FAULTING, LENGTH REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OF RUN (RQD)
| | Quartz Diorite | 405.3-410.9 - Fracture/alteration zone, Run 90
yellowish gray, slightly hydrothermally 403.5 91
altered, generally moderately hard but t . (26)
| ] occasionally soft. Carbonate and iron oxide 408 0
staining. )
407.1 - Moderately to severely altered, 7R 91 ]
F 410 A possible shear, 2.0 inches wide. Broken un
(355.1) rock fragments less than 0.5 inch. 409.0 93
to (49)
o - 413.1
F 1 Run 92
413.1 | 100
L | to (73)
418.3
u 1 418.3-418.5 - Healed shear, guartz diorite
breccia in fine grained quartz diorite Run 93
groundmass, tight.
r 420 3 420.0-429.0 - Iron oxide staining on most 418.3 - 100
(363.7 joints to (79)
. 422.5
Run 94
422.5 1 100
to (100)
F B 427.6
i 1 Run 95
427.6 |1 100
r 430 to | (57)
(372.4 . 432.?
433,7-437.5 - Shear/fracture zone, joints g
- 1 very close, 20°-50°, some healed with _
carbonate. Run 96
i | 433.7-434.8 : a5 o)
436.1-437.5 y Soft and friable rock, :
slickensides, chiorite, clay gouge to Run 97
] 2.0 inches. Core loss 1.1 feet. 434.8.] 89
437.5 | (24)




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-8
SITE Watana (South Bank) SHEET No. 150F 24
- r LENGTH R
" Rock TrPE A ASION. WATEA oS O GAIN, CAV.NG, LOST SoRE, cEwENTING. ane” | OFFN | (Jo0,
| | Quartz Diorite | 437.5-453.3 ~ Joints very close to close ]
spaced, healed with carbonate, iron oxide Run 98
stained. 437.5 98
| ] to (66)
440
443.1-446.2 - Shear/alteration zone, rock Run 99
L ] bleached white, 40-90°, moderately weathered.
Joints and fractures close, rough, planar. 442.2 94
0.8 feet clay gouge. to (54)
{ 447 .2
- E 448.4-453,4 - Core loss 0.6 feet. Run 100
447 .2 (BB)
| 4 to 88
(389.7 452.2
453,3-610.0 -~ Joints moderately close to
close, planar, smooth to rough, some carbonate [Run 101
B ] coated. 452.2 | 100
to (100)
] | 457.4
i l Run 102
| 460 | 457.4 | 100
(398.4 to (100)
462.2
Run 103
i 4 462.2 | 100
to (100)
| 466.6
Run 104
466.6- 100
r b 468.4 (89)
3 ] 3 2 3 El

7z
Gl

Susdsal

ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-8
SITE Watana (South Bank) SHEET No. 160F 24
DEPTH DESGRIPTION : COLOR, 'I"E)(TUHE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
LFT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OF RN (RQD)
. Run 105
L 470 A (Quartz Diorite 4634 100
(407.0) S
L R
Run 106
471.4 100
- E to (100)
476.6
W 477.8-478.0 - Alteration zone, rock bleached
| i white, moderately hydrothermally altered, Run 107
d fri joi °,
soft and friable along joints at 50 476.6 100
L to (75)
480 481.8
(415.7)
] Fimeel 10
J 483.0 41}98)
i Run 109
483.0 92
L A to (82)
486.8 |
B 1 Run 110
486.8 100
L 490 to (100)
(424.4) 491.6
Run 111
L 1 494.2-496.8 - Alteration zone, rock bleached 491.6 90
white, hydrothermally altered, soft and to (48)
friable. Core loss 0.5 feet. Feldspars 496.6
= b weathering to clay, slightly to moderately
altered. ]
Run 112
499.4-502.7 - Felsic dike, light gray, fine to | 496.6 100
medium grained, less than 10% mafics, hard. to (96)
- 500 4 501.7
(433.0
3 j 1 ] 3 } ]



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROVECT Susitna Hydroelectric Project HOLE NO. BH-8
SITE Watana (South Bank) SHEET NO. 170F 24
DEPTH ROCK TYPE DESCRIPTION ; COLO R, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LEne REC
{FT) ALTERATIDON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC, (FT) (RQD}
Quartz Diorite |
Run 113
L 501.7 96
7 to (87)
507.0
» i 508.4-520.7 - Alteration zone, bleached white- [Run 114
gray, slightly to moderately hydrothermally 507.0 88
altered, numerous healed joints.  Feldspars to (28)
- 510 4 altering to clay, moderately hard but friable 512 0
(441.7) in places, joints close at 30-70°. :
Run 115
[ ] 512.0 94
to (0)
| ] 517.4
Run 116
517.4 | 100
- 520 - to (34)
(450.3) 522.4
5 B Run 117
522.4 1 100
to (98)
L ] 527.5
r h Run 118
527.5 96
530 A to (92)
ﬁ459-0) 531.5-540.9 - Alteration zone, bleached white-| 532.6
gray, s1ightly to moderately hydrothermally
- E altered, moderately hard to soft. Feldspars
altering to clay. T

RS B R B I I R B R
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-9
SITE Watana (South Bank) SHEET No. 18 oF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
1Fm) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC OF RN | (rony
i | Quartz Diorite Run 119
535.0-536.3 - Occasional friable zones with 532.6 96
clay up to 0.1 feet. Core loss 0.5 feet. to (64)
r b 537.9
Run 120
- 540 537.9 98
(467.7) to (86)
542.9
B ] Run 121
542.9 | 100
n i to (100)
548.1
F 550 A Run 122,
(476.3) 548.1 | 100
. to (100)
L | 552.8
£53.0-569.9 - Fractured/alteration zone,
bleached white-gray, slightly to moderately Run ]2§ roo
= E hydrothermally altered, joints very close to gggiﬁ (0)
close at 30-60°, healed with carbonate, iron Run 124
oxide stained. Moderately hard to soft,
- 4 friable in places. Feldspars altering to 554.2 | 100
clay. Core loss 0.2 feet. to (0)
558.0
Run 129
- 560 558.0 98
(485.0) to (0)
562.8
I 1 ]
Run 126
. 562.84 96
567.8 | (0)




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO. BH-8

P5700.05

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

ENGINEERS

P5700.05

HOLE NO. BH-8

SITE Watana (South Bank) SHEET NO. 19 OF 24
ey RocK TYPE e o e Tote: | SR | %6,
| JQuartz Diorite REEZ1§ 96
to (0)
567.8 |
569.0-578.8 - Healed shears, closely spaced, bun 127
less than 0.1 feet wide, healed with dark
L 570 green, aphanitic quartz diorite, tight. Core 567.8 94
(493.6) Toss 0.6 feet. to (39)
J 573.2
573.0 - Texture of quartz diorite changes.
L Quartz and white feldspar are fine grained and
E intergrown, green feldspar (20-30%) is medium Run 128
grained.
573.2 92
- 1 to ( 87 )
577.6-586.6 - Joints close to moderately close,| 577.0
L carbonate coating and iron staining.
] Run 129
L 577.0 1 100
580 . to (98)
(802.3) 581.6-582.5 - Alteration zone, bleached white, | 582.1
L slightly altered hydrothermally, hard.
L Run 130
| 582.1 | 100
to | (100)
L W 587.2 L
| ) |
589.0-592.5 - Shear/alteration zone, bleached [Run 131
| white-gray, slightly altered hydrothermally, 587.2 | 100
590 4 healed and resheared. Numerous, very close to (71)
(511.0) shears healed with possible quartz/andesite, 592.3
L randomly oriented from 0-90°, hard.
W 589.0-589.3 - —
592.1-592.5 3 Zones of reshearing, Run 132
L breccia, and gouge, moderately soft and
T friable. 5?5'3 (g?)
i ) 597.6

s

SITE Watana (South Bank) SHEET NO. 20 oF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REG
(FT) ROCK TYPE ALTERATION, WATER L0SS OR GAIN, CAVING, LOST CORE, CEMENTING, ETG. | Ojemi™ | tmep
Quartz Diorite [ 593.3 - Shear, 30°, 2 inches wide, breccia and
B 4 gouge, moderately soft, sulphide minera]izationRun 133
L and iron oxide staining.
597.6 | 100
600 ] to | (79)
(519.6) 602.6
1 L*Lﬁ
L Run 134
b 602.6- 97
605.6 { (77)
Run 135
L 1 605.6 | 100
to (92)
L 610 610.8-635.2 - Joints close to very close, 610.6
(528.3) many healed with carbonate.
L . Run 136
610.6-] 100
614.0 | (47)
L i |
Run 137
| i 614.0 96
to (50)
619.2
| -
L 620 Run 13%
(536.9) 619.2 100
to (56)
- h 622.6
| j Run 139
622.6( 100
L i 626,2-627.7 - Core broken by drilling, rock 65? 8 (54)
fragments 1-2 inches, possible fracture zone. ’
i J Run 140
1 3 } 3 ! 3 E ]

=)



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-8
SITE Watana {South Bank) SHEET NO. 21 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF AN (RQD)
T
| 630 | Quartz Diorite | 628.2-629.8 - Core badly broken, rock fragments %27_@9 100
(545.6) 1.0-2.0 inches. 630.4 | (27)
i | Run 141
630.4 | 100
to (69)
L B 635.6
635.2-700.0 - Joints moderately close, planar,
| | smooth, most carbonate coated.
Run 142
I 1 635.6 | 91
to (87)
. 640 | 640.9
(554.3)
i b Run 143
640.9 | 100
- g to (95)
645.1
- b 646.7-650.1 - Shear/alteration zone, rock
bleached white-gray, slightly hydrothermally [Run 144
altered, soft and friable. Breccia and clay 645.1 100
- B zone 0.7 feet wide, joints close at 40-75°, to (04)
carbonate coating. 650.4
L 650 4
(562.9)
L i Run 145
650.4 | 100
to (100)
L 4 655.4
i i Run 146
655.4 98
N 4 to (91)
660.7
| 660 |
(571.6)

R R 7Y Yy Oy Ty
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY 408 NO.  P5700.05

PROJECT Susitna Hydroelectric Project

HOLE NO. BH-8

SITE Watana (South Bank) SHEET NO. 22 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, ";E”SJH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING,"LOST CORE, CEMENTING , ETC. i (raD)
| {0Ouartz Diorite Run 147
660.7 | 100
to (100)
- E 665.8
i T Run 148
B 665.8 | 100
] to (96)
671.1
| 670
(580.2)
671.1-676.4 ~ Core lpss 0.3 feet.
i Run 149
B ] 671.1 94
to (85)
676.4
B ] Run 150
676.4 100
to (100)
L 680 681.6
(588.9)
I~ b 682,3-690,8 - Red stainin?, irregular and
discontinuous, intergranular. Run 151
r 1 681.6 100
to (98)
686.9
L 4 Run 152
686.9 1(00
| 690 to 92)
(597.6) 692.2
692.2-695.0 - Core barrel mislatched during
- J drilling. Core Toss 0.2 feet.
Run 153




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700,05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJVECT  Susitna Hydroelectric Project HOLE NO. BH-8 PROJECT  Susitna Hydroelectric Project HOLE NO. BH-8
SITE Watana (South Bank) SHEET NO. 23 OF 24 SITE Watana (South Bank) SHEET No. 24 oF 24
iy RoGK. TepE SeSCrlPION, COLOR, TEXTURE, FOLATOV CONTIG erACTUNG, PULTING. | SR | oat) " RocK TYPE e Al e g A B Ll
f s Run 153
R | Quartz Diorite 692.2-| 86 1 | quartz Diorite Run 159 (??)
695.0 | (71) |
B 1 Run 154 - R Run 160
L g5.0 | 100 726.6 | 100
] to | (74) | 7302) 5, B
700.0 (632 1 731.9-747.1 - Numerous rehealed joints.
- 700 700.0-752.4 - Joints closely spaced, planar, B .
(606-2)—‘ smooth to rough, carbonate coated. Run 161
L fun 155 731.2 100
i 700.0 | 100 " i 2o | (96) .
to (86) 736.2
L | 705.1 i |
] Run 162
fun 156 736.2 | 100
L 705.1 98 to (88)
: to (83) | 740 ﬁ 741.2
710.4 (640.9)
710 | | -
614.9) I Run 163
Run 157 J 711 .2 (gg)
i ) B 0
710.4 | 100 746.2
| Run 158 redrilled. to (100)
J 715.0 = 8 I R
Run 164
Run 158 i 746.2 | 100
L 715.0 | 83 L to (73)
E to (60) 750 | 751.3
721.3 (649.5)
] | o | S
) 721.6-724.3 - Joints close, carbonate coating. 752 4 +———————— e —— —
Core loss 0.2 feet, ﬁGS].G END OF BORING
i | Run 159 ]
721.3 96
| to (77
1 726.6 B ]
) 3 : «*a ) 1 b ! 1 3 3 3

=
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05
Project __ Susitna Hydroelectric Project Hole No._ BH-8
Site Watana (South Bank) Sheet No. of _ 3
Al Y | CORE " NUMBER OF
oeern | v | TTILC R wINTs PER | oo ryee REMARKS
10-6 10-4 10-2 20 40 60 B0 20 40 60 80 5 10 15 70
0 (T980 Overburden TGP _OF ROCK 8.0
L 20 ’ -
L 40 4
1937 S | [Fracture zone.
60 L {Diorite/ B
I T 1 Quartz Shear.
- Diorite
| | [OFracture zone.
80
F100 —{1893
[shear zone.
120 —
140 1~ . ] - Fracture.
11850~ . —
H60 - ‘
o Shear/fracture zone
180 ——
200 11807 |- Shear, healed.
- L I Shear, healed.
220 .
240 | -Shear, healed.
1763
260
Quartz
280 —{Dioritey | Dike, granodiorite.
| Granodiorite
(300 1172 — Shear.
1320 -
340 | Diorite/

Client____ ALASKA POWER AUTHORITY Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No._ BH-8
Site Watana (South Bank) Sheet No. _ 2 of 3
NUMBER OF
eers | et | e | S| e | e | o e Remarks
6 10-4 j0-2 | 20 90 60 80 | 20 40 60 BO 1520
- Diorite
360 . Porphyry
- Dike, felsic.
380 4 Quartz
Diorite
1400 1634 .
M Fracture zone.
420 - Shear.
- . (1 Shear zone.
1590
460
480 N -
500 1154 . - 7 Dike, felsic.
| L ||
L 500 1—- | ] ] Alteration zone.
540 . ] Alteration zone.
1504 |
560 S Fracture/alteration
zone.
580 L L
- [1 Shear zone.
| 600 --1460 -
620
640
1417 [1 Shear/alteration
660 zone.
680 =
L 700 L1374 -~
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ___ALASKA POWER AUTHQRITY

Job No, P5700.Q5

Project __Susitna Hydroelectric Project Hole No.  BH-8
Site Watana {South Bank)} _ SheetNo, _3 of _ 3
oermn | mew. | (ONILTY feore greovem) g oo o e .
10-6 10-4 10-2 0 40 60 80 20 40 €0 80 5 10 15 20
Ao : Quartz
— | Diorite
1720
740 |
113307 —
l76o4— 1 111 4o . END OF BORING
1 NN : i 752.4"
I 1 |
i [ RN
I d _
| +1
i 1 RN
N ]
|
[~ - T !
B jﬁ, BN
T
[ ] 1
| | |
NEE L ]
— 4 t — j_.f
L - || N
3 3 3 3 5 i 1

Yo fied

Pty



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-12
SITE: Watana (South Bank) SHEET NO. 1 OF 26
CONTRACTOR: Interstate Exploration Inc. DRILLING DATES- July 18 10 August 5, 1981
LOGGED BY. K.J, White, R.R. Henschel DATE: September 1981
DRILLING SoIL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD.: ROCK Diamond Core - Triple Tube  CORE DIAMETER:  NQ (1.75") 0.D.
LOCATION - LATITUDE  N3,225,624 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E744,515 GROUND SURFACE 1975.7
AZIMUTH  220° RQCK SURFACE 1959.8
DIP 36° BOTTOM OF HOLE 1505.9
. WATER TABLE
NOTES: 1) Depths measured along hole. True depths in { ).
2) A1l angles measured to the core axis.
DEPTH DESCRIPTION: COLOR , TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN Rz::
FT) ROCK TYPE ALTERATION , WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETG. | LENGTH | (meC,
0 Overburden Overburden of cobbles, boulders of grano- Rgnol 0
diorite. )
i ] 2.0 (0
| 10 ]
(5.9)
. 20 ]
(11.8)
7
APPROVED: S pate; February 1, 1982
ST ’

—

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT  A[ASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO.  pH.12
SITE Watana (South Bank) SHEET NO. 2 OF 26
| o we | CESHETONCOLOR U el o T e | SR |
Overburden
27.0
(15.9) Andesite Light bluish-gray to greenish-gray, generally | pyn 2
h aphanitic to fine grained, contains numerous 27.0 100
angular fragments of argillite ranging from to (55)
30 0.13 to 1.0 inch (average 0.25 to 0.38 inches), 29.8
217 5) ] 2-5% of rock. Generally hard.
Joint spacing varies from very close to closely] Run 3
L ] spaced in altered zones, to widely spaced in 29.8 100
hard zones. Heavily stained with iron oxides,| to (57)
slightly to moderately weathered and open. 34.7
L 4 Penetrative weathering up to 0.25 inches.
27.0-31.8 - Moderately weathered along joints, Run &
penetrative to 0.5 inches, slightly friable. 34.7- | 100
. : . 36.6 (82)
37.8 - Heavy iron oxide staining. Run 50 (0)
l B Run 6
37.4- 88
39.8 | (81)
| 40 |
(23.5) Run 7
L B 39.8 98
to (93)
44.8
| | Run 8
44.8 100
to (94)
B ] 49.8-51.7 - Fracture zone, very closely spaced 49.8
fractures, intersecting joints at 50° and
50 0-20°, Slightly to moderately weathered with
(29.4) penetrative iron oxide staining to 0.75 inches! Run 9
51.7-52.1 - Yellow-brown sandy/clay layer, §$'g' }80
- e 0.25 feet thick, small fragments of highly
weathered andesite. Sharp contacts at 50°. Run 10| 97 (46




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALD , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700. 05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 3 OF 26
S Rack TYPE TRl b g o o B
1 Andesite 54.1-54.4 - Shear, 20°, 0.25 inches wide. Clay|Run 10
T layer intruded by quartz, friable. 51.9 97
55.4 - Shear, 35°, 0.25 inches wide. Clay 5;°3 (46)
= B layer containing breccia, soft, friable. :
56.1 - Shear, 20°, 0.25 inches of sandy clay
| ] breccia. Run 11
57.3- 100
| 59.4 | (19) |
L 60 | Run 12
(35.3) 5%.4 lgg)
0
I | sz0 | |
Run 13
r 7 62.0 | 100
ta (46)
67.2
| Run 14
] 67.2-1 100
69.5
Y4§02)' 70.0-73.0 - Shear/fracture zone, joints very Run 15
' close to closely spaced at 40°-60°, open, 69.5-| 84
71.4 (AR)
moderately weathered. Friable Jocally, iron RN 16
- B oxide stained, some sandy clay. 71.4-1 100
] (35)
un 17
- b 73.1-1 100
75.1 (78)
L b 76.5777.2 - Shear, 15°-20°, thin clayey breccia|Run 18
coating. 75.1 97
| i to (63)
79.6
| s0 | ' —
(47.0) Run 19
| | 83.6-93.3 - Shear/alteration zone, slightly 72-5 (gi)
bleached hydrothermally. Numerous fractures 8 06
at 30°-40°. Heavy iron oxide staining, 4.
| moderately hard to friable Tocally.
W 85.1-86.6 - Shears, sandy clay gouge to —
ki 3 3 E 3 El
1 ? v ! j 3 ? 4

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Sysitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 4 OF 26
DEPTH ROCK TYPE QESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, e REC
(FT) ALTERAT(ON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. {FT} {RQD)
| Andesite 0.25 inches. Run 20
86.6-87.6 - Open fractures, 0-10°, up to 84.6 100
L 0.5 inches wide, filled with highly to (9)
< weathered rock fragments, locally healed 89.6
with calcite. :
F o T Run 21
u
(52.9) 89.6 97
L to (59)
7 92.5
93.3-108.5 - Joints generally close to Run 22 80 (0)
L ] moderately closely spaced, tight to partially [—
open. Fresh to moderately weathered with Run 23
moderate iron oxide staining. Minor clay
coating. 93.5 100
L 1 to (82)
97.2-98.1 - fracture zone, very closely spaced 98.5
L i joints, slightly weathered, iron oxide stained,
open. Moderately hard. |
100 99.5-99,8 - Felsic dike, medium gray, very fine|Run 24
100 ined, hard.
(58.8) grained, very 98.5 100
to (80}
L i 103.5
L i ]
Run 25
103.5 100
I~ T to (36)
108.5
'(108-9§4 108.5-108.7 - Gradational contact.
63.
R i ___‘Run 26
- 110 4 Diorite Light to medium gray, medium grained
(64.7) crystalline rock. Hard to very hard, fresh to 108.5 96
slightly weathered along joints with minor to (84)
B 7 iron oxide staining. 114.0
| | Run 27 o
114.0 100
L i to (60)
119.0
? ) ] } ) 3
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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-12
SITE Watana (South Bank) SHEET NO. 5 OF 26
DEPTH R‘OCK TYPE DESGRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, kg“gm REC
(FT) ALTERATION, WATER LOSS OR GAIN, GAVING, LOST CORE, CEMENTING, ETC. (FT) (RQD)
L Diorite 118.7-124.7 - Felsic dike, medium blue-gray, | Run 27{ 100
very fine grained. Porphyritic locally, (60)
phenocrysts to 0.13 inches diameter, hard.
L 120 ]
“T(70.8) Run 28
119.0 | 100
] to (74)
| 124.0
Run 29
- 1 126.1 - Shear, 50°, silty clay gouge less than | 124.0 | 100
1.0 inch. to (43)
i 1 127.0 - Shear, 15°, 0.1 inch gouge. 129.1
_(;204)_ Run 30
129.1 98
L | to (42)
134.5
133.8-134.5 - Fracture zone, fractures very
L N closely spaced, 50°, with carbonate coating.
Run 31
134.5 | 100
to (96)
I i 139.5
140
(82.3)] Run 32
139.5 96
L i to (88)
144.6
| Run 33
i 1 144.6 | 100
to (83)
149.7 '

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-12
SITE Watana (South Bank) SHEET NO. § OF 26
DEPTH . DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROGK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OT;.—?')JN (RGD)
| 150 | Diorite Run 33 {100(83)
(88.2) Run 34
i | 152.5 - Dike, 20°-30°, dark gray, very fine ['f2°7 Egg)
grained, 0.5 inches wide, hard. 9
154.9
L ] Run 35
154.9 100
to (67)
o 1 159.7
159.7-162.4 - Andesite dike, medium green-
gray, very fine grained. Numerous very thin
160 quartz stringers at 45°-60°. Very sharp Run 36| 100
(94.1) contacts. (37)
L i 162.4 - Carbonate filling at contact, less Run 37
than 0.06 inches thick, hard and brittle. |"Y
161.2 94
B | to (69)
166.0
Run 38
L 4 166.0 97
to (86)
169.9
170 |
(99.9) Run 39
| 1 169.9 100
to (100)
174.9
I ] Run 40
174.9 100
to (100)
F E 179.9 |
179.2-179.3
180.5-180.6 § Felsic dikes, light tan, very
180 fine grained, hard — 1 :
(105.8) ’ ) Run 41 [100(78)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET No. 7 oOF 26
. LE| H
T Rock TYPE e eh e e oo oo e ve: | oEain | 7€,
B Diorite 180.6-183.6 - Alteration zone, bleached, Run 41
s1ightly altered hydrothermally. 179.9 100
to (78)
- B 185.0
- R Run 42
185.0 100
L i to (85)
189.9
190 |
(111.7)
Run 43
3 1 189.9 100
193.5 - Joint, 30°, slickensides. B (71
- B Run 44
197.2-197.8 - Shear zone, 50°, slightly 195.1 100
friable, clay/breccia layer, 0.38 inches " : (44)
- 1 wide, stiff, slightly plastic. 198 0
197.7-197.8 - Brecciated zone, 0.25 inches
L 200 wide, clay seam at 50°.
(117.6)| Run 45
L ] 199.9 100
to (48)
204.9
i 1
L i Run 46
207.4-208.3 - Felsic dike, Tight gray, very 204.9 98
fine grained. to (90)
4 209.8
L 210 |
(123.5) Run 47
209.8 100
| J t0 (51)
214.9

Sl

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALQO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 8 OF 26
" o O e e’ | SESN | (o)
B | - Diorite 212.6-213.4 - Shear/alteration zone, moderatelyRun 47 | 100
to completely altered hydrothermally, very (51)
closely fractured but still intact. Original |———
| B structure and texture of diorite preserved. Run 48
214.3-214.4 - Two clay seams 40° and 70°, 0.13
inches wide. 21§'9 zgg)
i i 219.8
| 220 I
(129.4) Run 49
" i 219.8 100
to (69)
224.9
L . Run 50
224.9 98
B | to (84)
229.8
230 | |
(135.2) on 51
- B 232.9-234.2 - Shear/fracture zone, fractures 252'8 228)
very closely spaced. Clay/breccia Tayer, 0.25 235 .0
inches wide, friable. '
i i 234.2-235.0 - Alteration zone, bleached white,
altered hydrothermally, hard. ‘N
L ] Run 62
235.0 100
| i to (75)
240.1
| 240
(141.1)] |
Run 53
r R 240.1 100
to (61)
245.3
) i 3 } 3 § 3 3
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BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT - Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 9 OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, IEE'N\?JE REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, GAVING, LOST CORE, CEMENTING , ETC. T (RQD}
Diorite
i Run 54
245.3 100
L ] to (80)
250.2
. 250 |
(147.0) 251.8 - Joint, 60°, clay and rock fragments. |p,n 55
B b 250.2 98
to (65)
255.5
B 1 Run 56
255.5 100
| J to (94)
260.2
| 260 | B
(152.9) Run 57
L i 260.2 100
to (66)
265.3
I~ ] Run 58
265.3 100
L i to (73)
270.2
L 270 |
(158.8) Run 59
B 1 270.2 100
273.7-276.1 - Shear/alteration zone, slightly | to (65)
altered hydrothermally. Fractures very 275.3
I ] closely spaced, friable, carbonate coating.
Run 60100 (0)
Run 61

ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-T?
SITE Watana {South Bank) SHEET NO. 10 OF 26
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, IGENEJH REC
(F) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING; LOST CORE, CEMENTING, ETC. i (raD]
| Diorite 273.8 - Shear, 30°-35°, less than 0.13 [P S\
inches. Soft, plastic, sandy clay. to (25)
280 274.2-276.4 ~ Core badly broken by 279.8
(164.6]] drilling, pieces s1ightly friable. Run 62
g;géééZBOIG - Joints very close to closely 279.8 100
L | . to (69)
284.5
Run 63
284.5 100
to (70)
L 4 289.7
| 290
(170.5) Run 64
289.7 100
L i to (98)
294.2
Run 65
294.2- | 100
| , 296.5 (76)
|Run 66
296.5 82
B ] to (77)
299.8
| 300 |
(176.4) Run 67
299.8 100
r ] to (79)
304.5
- E
Run 68
r ] 304.5 100
308.6~309.4 - Fracture zone, joints very to (80)
| closely spaced at 20°, 50°, and 80°. 309.4




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

- P5700. 05

HOLE NO. BH-12

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

SITE Watana (South Bank) SHEET NO. 17 OF 26
| e | SEemon colon e coumov o etorie e | G |
310 Diorite
(182.3) Run 69
| ] 309.4 97
to (73)
315.6
i { Run 70
L 315.6 | 100
1 to (83)
320.4
L 320
(188.2)
Run 71
L . 320.4 | 100
to (65)
325.0
- B 324.7-325.0 - Fracture zone, joints very
closely spaced. |
| ] Run 72
325.0 | 100
to (58)
- g 330.0
| 330 S
(194.0)
Run 73
B 1 330.0 | 100
to (45)
335.1
o 9 332.7-332.9 - Fracture zone, joints very
L closely spaced. |
E Run 74
335.6-336.8 - Core broken by drilling. 335.1 100
| ) to (47)
340.0
‘(338.0 Run 75
3 j 3 3 ) 3 1 E

DRILLING REPORTY
CLIENT ALASKA POWER AUTHORITY Joa No. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET No, 12 OF 26
GEPTH E DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINT ING, FRACTURING, FAULTING, (L)EN&J: REG
(FT) Rock TYP ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT} {RQD)
. Run 75
- Diorite 340.0 | 94
343,0-343.8 - Fracture zone, joints very to (35)
closely spaced. 343.6 |
Run 76
L i 343.6 | 100
to (85)
348.3
77
| 350 | Run
(205.8 348.3 | T00
to (69)
| | 353.2
355.8-362.6 - Alteration zone, bleached white, | U7 78
slightly to severely altered hydrothermally. 353.2 93
- 1 Joints very close to closely spaced, moderatelyl to (39)
hard to very friable. Sharp contact at top, 358.9
| gradational at bottom.
i 355.9-356.9
358.0—358.9} Severely altered zones.

- 360 4 362,1-362.6 - Several joints at 40° with Run 79
(en.7 minor clay and rock fragments, less than 358.9 o8
| | 0.06 inches thick. to (47)

364.2
Run 80
o b 366.9-367.6 - Fracture zone, joints very 364.2 100
closely spaced. to (65)
369.3
370
- 3 Run 81
(217.6 369.3 | 100
to (94)
- 1 374.6
| j ; B 3 3



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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CLIENT ALASKA POWER AUTHORITY . JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 14 OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JQINTING, FRAGTURING, FAULTING, LENGTH REC
tFr) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. ofm (RQD)
| Diorite Run 90
404.2 100
to (100)
B 4 409.1
L 410 |
(241.0) Run 91
409.1 100
L ] to (100}
414.2
Run 92
o E 414.2 100
to (92)
419.2
. 420 |
(247.0) Run 83
419.2 100
L i to (100)
424.4
Run 94
i ] 424.4 | 100
to (92)
| ) 429.4
L 430 |
(252.8) Run 95
429.4 100
B i to (58)
434.7
L ]
Run 96
434.7 100
] to (86)
439,7

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT 5Susitna Hydvoelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 13 OF 26
- RocK TR T O et o | B8N | (nacy
. Diorite Run 81 [ 100
( . (94)
L A Run 82
- 374.6 100
to (100)
B h 379.6
380 ] Run 83 | 100
(223.4) un (68
Run 84
383.1-383.4 - Fracture zone, fractures very 333'4 Egg)
| | closely spaced. 385.0
l 4 Run 85
387.8-387.9 - Fracture zone, fractures very 385.0 100
closely spaced. to (88)
r : 389.8
389.3-389.8 - Fracture zone, fractures very
| 390 | closely spaced. B ]
(229.3) Ru 86
L i 389.8 98
to (96)
395.0
L | 396.1-404.2 - Fracture zone, fractures and ggg 87 100
joints very closely spaced, partly drilling to. (42)
induced. 398.3
B 1 397.0-397.3 - Quartz vein. 1 |
Run 88
| 400 ] 3%8.3 ](8?
(235.2 401.4
. _ [Run 89
401.4 29
to (0)
] 404.2
Run 90 [100(100
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JOB NO.

P5700.05
HOLE NO. BH-12

SHEET NO. 15 OF 26
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DESCRIPTION : COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING,

LENGTH

ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. Of RN (RaD)
Diorite Run 96
434.7 100
439,3-439.7 - Fracture zone, joints very to (86)
closely spaced at 40°. 439.7 |
Run 97
439.7 100
to (71)
444.8
444.8-448.2 - Fracture zone, joints and
fractures very closely spaced at 20°, 40°, and —
50°, partly open to tight, coated with yellow- |Run 98
brown clayey material. 444.8 100
to (26)
449.5
449.8-454.8 - Shear/alteration zone, rock
bleached, sTightly to severely altered hydro- L47444474447444+
thermally. Run 99
449.8-451.8 -~ Green-gray, granular texturea449 5 100
moderately hard. Possible shear planes t : (43)
present. 452 6
457,8-454.8 - Bleached zone, quartz rich,
very few mafics, very hard. |
Run 100
457.,7-463.2 - Shear/fracture zone, joints very 4g§‘6 (g?)
closely spaced, carbonate filling, chlorite/ 4595
talc coating, slickensides. :
Run 101
459.5 100
to (24)
463.2-465.2 - Alteration zone, bleached, 464.5
slightly altered hydrothermally, hard.
464.5-465.2 ~ Shear zone, very thin shears
at 60°-70°, calcareous clay filling, un 102
brecciated but intact. 464.5 100
to (62)
469.5
1 3 3 3 3 3

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB No.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET No. 16 oF 26
i R I - b U g ool Y
| 479 | Diorite 470.3 - Shear, 85°, 0.5 inches wide, sandy —
(276.4) clay fi1ling, chlorite coating, slickensides. | = 1q3
| | 469.5 | 100
173.9-474.0 - Shear, 40°, less than 0.1 inches | 59 o (63)
of breccia. Offset by 0.25 inches, healed. '
- E Moderately hard.
Run 104 W
476.7 - Joints, 60°-65°, sandy clay filling,
1 slight chlorite coatingi 41§'6 zg?)
] 477.9-482.0 - Shear/alteration zone, slightly | 478.8
" to moderately altered hydrothermally. Breccia
and gouge material. Soft to moderately hard, — 1
| 480 | friable. Run 105
(282.2) 480.8-430.9 - Possible healed shear, 1.0 | 475 | g
inch qf dark gray, very fine grained to' (19)
- B material. 484.1
483,2-483,7 - Joint, 15°-20°, quartz/carbonate
| 1 coating with slickensides.
483.5 - Joint, 60°, sandy clay filling,
L slickensides. Run 106
i 484.6 - Shear/alteration zone, slightly to 484.1| 100
moderately altered hydrothermally, soft to to (18)
moderately hard. Shears, 60°-70°, clay/sand 489.2
i
breccia.
486,1-490.6 - Moderately hard, joints very —
_Zggolf close to closely spaced. Run 107
( ’ 487 .9-488.6 - Shear zone, 55°-70°, with 489.2 100
| | approximately 0.5 inch spacing. Numerous very| to (8)
thin shears with clay gouge. 494.3
490,6-519.3 - Shear/alteration zone, slightly
- - to moderately altered hydrothermally.
Numerous very thin shear planes, brecciated Run 104
L but healed with calcareous sandy clay.
b Moderately hard to soft, friable. Joints 494.3( 100
moderately closely spaced, chlorite coating. to (52)
50% of joints healed with carbonate. 499.5
- b Irregular patches of red staining.
128200f Run 109 100
' (100) |
3 b 3 3 3 i b
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE No. BH-12
SITE Watana (South Bank) SHEET NO. 17 OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF TN (ROD)
L | Diorite 498.6-499.1 - Fracture/alteration zone, Run 109 1
yellow-green color, very closely spaced 499.5 00
joints at 60° healed with carbonate. to (100)
| | Feldspars stained but hard. 503.7
500.5 - Alteration zone, 2.0 inches wide, |Run 110
i 1 carbonate healed joint at 80°. Hard. 503.7 | 100
507.2-507.6 - Fracture zone, joints very to (91)
closely spaced at 40°-70°, silt/clay 509.0
L i coating.
509.1 - Joint, 30°, silt/clay coating.
| 510 511.2-512.8 - Joints, healed with Run 111
(299.9) carbonate, 509.0 | 100
512.8-513.5 - Shear/fracture zone, very to (67)
- B closely spaced joints. Shear, 60°-70°, 514.1
0.5 inches breccia, partially healed with '
carbonate.
i i 511.2-571.6 ~ Joints, closely spaced with
zones of very closely spaced, chlorite coating4{Run 112
N J carbonate healed, tight, up to 2 feet long.
514.1 | 100
to (100)
519.1
- 520 520.5-528.6 - dJoints, 40°, closely spaced, Run 113
(305.8) healed with rusty orange carbonate. Slightly | 519.1 100
altered hydrothermally to 1.0 inch either side] to (100)
I~ B 10-20% of feldspars altering to clay. Hard, 523.2
tight.
r b Run 114
523.2 94
L | to (72)
528.5
L ] 530.9-538.8 - Fracture/shear zone, very closel
spaced joints at 20° and 70°. Most joints
healed and tight. Run 115
13??06)— 531.1 - Shear, 20°, 0.1 inches breccia/ 528.5| 100
: gouge. to (48)
. | 531.6 - Shear, 10°, 0.5 inches breccia, 533.4
faint slickensides.

DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 18 OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REG
(FT) ROCK TYRE “TALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETc. | OFeM™ | (rap)
i | Diorite 532.8 - Alteration zone, slightly altered [-°—12
gzgrzthe;:a11y, 1;0 1n;h.w1de. . ~ |run 114
i gouée._ ear, 60°, 0.5 inches of breccia/ 533.4 | 100
] to (72)
536.7 - Shear, 0°-10°, up to 0.3 inches 538.4
breccia/gouge.
538.1 - Shear, 25°, less than 0.1 inch of
gouge. Run 117
230 538.4 | 100
317.5 .
( ) to (52)
L i 542.3-545.9 - Felsic dike, 1ight gray, fine 543.4
grained, 10% mafics, 5-15% quartz, 5% green
feldspar phenocrysts. Very closely spaced
L i joints, tight. Upper contact 50°, fractured, Run 118 ?g\
sheared, slickensides. Lower contact 30°, 7
probably sheared, trace clay/silt. Run 119
B 1 545.9—549:2 - Fr§cture zone, very closely 544.5 | 100
spaced joints, tight. to (62)
L i 548.4 - Joint, 60°, clay coating. 549.7
549.2 - Joint, 80°, clay coating.
| 550 |
(323.4) Run 120
L ] 549.7 98
to 54
553.3 - Alteration zone, slightly altered 554.7 (54)
hydrothermally, 10% of feldspars altering to
B T clay, hard.
553.7-556.7 - Felsic dike (?), light gray,
L 4 fine grained to aphanitic with fine to medjum |Run 121
grained phenocrysts, 5-15% mafics, 5-15% 554.7 | 100
feldspar. Tight joints very closely spaced. to (92)
- E Upper contact, 40°, gradational 2.0 inches, 559.7
tight. Lower, 50°, sheared with 0.5 inches of
560 breccia partially healed with carbonate.
1(329.3)] 557.0 - Joint, 30°, silt/clay coating, 0.25
inches of alteration, 10% of feldspars alteringRun 122
L i to clay. 559.7 | 100
565.7 - Joint, 60°, yellow orange carbonate/ to (62)
si1t coating. 564.9
- ]
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DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 19 OF 26
. LENGTH
e RocK TYPE DAL TERATION. WATCH Lost O GAIN. CavING. L0ST GoRE, CONENTING eTe. | LA | 200,
Diorite 566.0-566.2 - Alteration zone, 10% feldspars
I b altering to clay. Run 123
L 567.6 - Alteration zone, 1 inch thick, slight | 564.9 | 100
i hydrothermal alteration, 10% feldspars to (61)
altering to clay. 570.0
-0 [Run 1241 1000}
(335.2) 571.0-586.1 - Shear/fracture zone, joints very
4 closely spaced, many carbonate healed. Run 125
B 571.4 - Zone of Tlight gray-green, fine 570.3 71
grained material 0.5 inches wide, sharp to (45)
B i contacts at 70°. Offset by 0.2 inches 575.9
wide carbonate filled shear at 40°. Eithe
silty clay layer or altered felsic dike.
575.9 ]
(338.6)1 quartz Light gray, fine to medium grained crystalline [Run 126
Diorite rock. Mafic content, variable averaging 20- 575.9- 33
| ] 30%, 10-15% quartz. Slightly altered overatl.| 578.0 | (0)
578.0-579.8 - Core loss 0.8 feet Run Te/) - 61
.0-579.8 - Core loss 0.8 feet. 578.04 (22)
L 580 578.6 - Shear, 25°, 2.0 inches of breccia |-579-8
(341.0) partially healed with carbonate and 0.1
inch of gouge. Run 128
B b 582.0 - Shear, 50°, 1.0 inch breccia/gouge. 519-8 (22)
0
582.0-586.1 - Alteration zone, bleached to 585.0
| i yellow-orange hydrothermally, hard to moder-
ately hard. Joints, 10° and 70°-80° with clay
t coating.
b 586.1-605.9 - Joints, closely spaced, healed |Run 129
with carbonate, tight. 585.0| 100
L _ 588.0-656.5 - Alteration zone, slightly to to (88)
moderately altered. Feldspars bleached to 589.8
59 yellow-gray. Very close to closely spaced
34609)4 joints. Minor sulphide mineralization. Hard.
' 590.2 - Shear, 20°, clay/silt coating, Run 134
faint slickensides.
i T ) 589.8| 100
595.8 - Shear, 20°, 0.1-0.3 inches of to (75)
gouge. 596.0
- 1 596.0-596.7
597.8-598.5¢ Alteration zones, moderately
altered hydrothermally, 50% of feldspars
] altering to clay. Run 131]100(92)
3 3 3 3 3 3 ki

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET No. 20 OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE " ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. Oter™ (RQD)
i Quartz 596.0-59.7 - Breccia, healed. AL
Diorite 598.2 - Joint, 80°, talc coating. to | (92)
| 600 | 599.8
(352.8) Run 132
L | 599.8 | 100
to (100)
604.9
L Run 133
W 604.9 | 100
to (98)
I T 609.8
| 610 610.0-613.6 - Moderately altered, 20-30% | —— 1
of feldspars altered to clay.
(358.7) spe J Run 134
L i 609.8 | 100
613.2-613.5 - Shear, 80°, breccia/gouge. 6%% 0 (38)
L J 614.3 - Shear, 30°, 0.5 inches breccia/ ’
gouge.
| i 616.2 - Shear, 40-70°, 1.0-to 2.0 inches jruyn 135
breccia/gouge. 615.0 | 100
to (54)
i 619.0 - Shear, 25°, clay/qgouge coating. 620.1
| 620
(364.6) 621.4 - Shear, 60°, 0.1-1.0 inches gouge. Run 136
L J 620.1 100
to (45)
L 625.0
626.6 - Shear zone, 1.0 inch breccia/ Run 137
douge. 625.0 | 100
626.8 - Shear, 40°, carbonate, gouge. to (87)
L J 628.6 #J
un 13
3 1 3 3 3 j E

g
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET No. 2] OF 26
DEFTH DESCRIFTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
{FT} ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OI(TF_?I)JN (RQD)
| 630 | Quartz Run 138/ 100(73)
(370.4)| Diorite 631.3 - Shear, 45°, coating of clay gouge. [Run 139
| i 629.7 | 100
633.5 - Shear, 70°, 0.1 inches of gouge. 652 7 (80)
L | 633.9-639.5 - Moderately altered, feldspars
breaking down to clay. | ]
| 634.0 - Shear, 60°, 2.0 inches breccia/ Run 140
( gouge.
o . 634.7 | 100
634.2 - Shear, 15°, clay coating. to (45)
N b 635.2 - Shear, 60°, clay coating. 639.8
635.7 - Shear, 50°, 0.3 inches of gouge.
640 637.4 - Shear, 40°, 0.5 to 1.0 inches wide, —]
R376'3) breccia and gouge. Run 141
B i 638.1 - Shear, 50°, clay coating. 6%2'8 }gg)
639.1 - Shear (7}, 30°, clay coating. 645.0
L | 643.2 - Shear (7}, 60°, clay coating.
643.6 - Shear, 30°, 0.5 inches wide, 0.1
inches of gouge along a healed shear of Run 142
r 1 dark gray igneous material and carbonate.
644.0 - Shear, 50°, clay coating, offsets 615‘0 (}88)
L | a very thin vein of dark gray igneous 649.8
material, 0.1 inches wide. .
L 650 I
(382.2) 651.6-656.5 - Moderately altered, fe]dsparsRun 143
altering to clay.
L i 649.8 | 100
to (88)
655.0
r b 654.5-655.7 - Shear, 80°, breccia/gouge.
J Run 144
(656.8 - 655.0 | 100
(386.2)] Granodiorite | Light pink-gray, fine to medium grained cry- GES g (92)
stalline rock, Mafics 20-30%, primarily horn- .
blende/biotite, 5-15% quartz, and pink, green,
660 and white feldspars. Hard, generally fresh to| [ |
[(388.1) sTightly hydrothermally altered. Alteration [Run 143 (}88)

| | i TS T B T
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-12
SITE Watana (South Bank) SHEET NO. 2Z OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC OF TN (RGD)
Granodiorite | along healed joints. Run 145
656.8-681.4 - Joints, close to moderately 659.8 | 100
J closely spaced, most healed with carbonate. to (100)
r 660.3-662.0 3 665.0
662.9-663.5 -~ Alteration zones, 10-20% of
feldspars altering to clay, moderately hard. |pyn 146
665.0 | 100
to (94)
I i 669.8
L 670
Run 147
(394.0) 669.8 | 100
J to (100)
B 673.0
- 4 674.0 - Joint, 35°, penetrative alteration of
0.5 dinches. Run 148
674.1 ~ Within 1.0 inch zone, caolor has 613’0 }gg)
( ] changed from pink (fresh rock) to light gray 678.2
with less than 5% mafics and altered feldspars .
giving appearance of two rock types in texture
B 7 and composition.
677.4-678.57 Run 149
L 680 | 681.2-681.4 > Alteration zone, moderate hydro-| 678.2 | 100
(400.7) thermal alteration of feldspars to clay. to (92)
—1 683.2
| 681.4 Quartz Rock description as above.
(400.7)] Diorite 681.4-695.6 - Joints, close to very closely
spaced, many healed with carbonate. I E—
i ] . Run 150]
683.4-688.3 - Alteration zone, altered hydro-
thermally with very thin to thin zones of 683.21 100
r b bleached and altered rock with sulphide to (69)
alteration. 688.2
L i 684.2 - Joints, 20°, clay coated, possibly
sheared. Run 157
690 687.1-688.1 - Shears, 40-70°, very closely :2 -
L | _ ; i 8. 2 0
(405.7) spaced, 0.5-1.0 inch breccia/gouge. to 7
693.4
F i
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PROJECT Susitna Hydroelectric Project
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ALASKA POWER AUTHORITY JOR
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SITE Watana (South Bank) SHEET NO. 23 OF 26
" ROCK TIRE e o e e ey | BN | Ree)
Quartz 687.1-689.0 - Alteration zone, moderate hydro- —
B -1 Diorite thermal alteration of feldspars to clay. Run 152
692.1-692.3 - Shear, 60°, clay coating. 693.4 | 100
- 693.5-695.3 - Shear/alteration zone. Very to (48)
W closely spaced shears (3) at 60-90° with 0.5 698.4
| inches of gouge.
695.6-706.5 - Joints close to moderately =
closely spaced. Run 153
%4§QOG)~ 700.5 - Alteration zone, 1.0-2.0 inches pene- | gos 4 | o
: trative alteration. 25% feldspars altered ta to (96)
| rusty-orange clay. 703.6
703.4-704.8 - Alteration zone, moderately
| altered. I I
703.7 - Shear, 40°, 0.1 inches clay and Run 154
L tate (7). 703.6 | 100
T 704.1 - Vein, 70°, 0.5 inches wide, Tlight to (98)
gray, aphanitic,vuggy. 708.8
B - 706.5-711.7 ~ Joints close to very closely
spaced, healed, tight. |
&4?;05{ Run 155
. 711.7-738,3 - Joints close to moderately 708.8 | 100
| closely spaced, most are healed with to (97)
1 carbonate, tight. 713.9
712.3-712.57 Alteration zones, moderately
L 713.1-713.4 ) altered hydrothermally. -
W 714.3 - Shear, 25°, 0.1 inches of clay gouge. |pyn 15§
L b 713.9( 100
to (100}
| W 719.2
| 720 | ]
(423.4) Run 157
| 719.21 100
i to (100)
724.4
B

.
=

ezl

s

CLIENT  ALASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 24 OF 26
o Rock TP A e ot eve. | OLS | (res,
Quartz
u 4 Diorite Run 158
724.4 1 100
to (100)
r b 729.6
730 ]
(429.2) Run 159
] 729.6 | 100
B to (100)
J 734.8
735.1-751.5 - Alteration zone, moderately
J altered hydrothermally, numerous shears. Run 160
735.1 - Shear, 60°, 0.5 to 1.0 inch of 734.8 1 100
J breccia/gouge, slickensides. to (100)
B 736.3-736.6 - Shear, 25°, breccia with minor 739.8
gouge.
L 740 J 738.3-790.2 - Joints closely to very closely
(435.7) spaced, most joints are tight, carbonate Run 161
J healed, clay coating on many.
I o : 739.8 100
740.3 - Shear, 40°, clay coating. ‘o (64)
744.8
- B 742 .6 ~ Shear, 80°, 1.0 inch of breccia/gouge.
743.9 - Shear, 30°-40%, 1.5 inches wide —
| | breccia/gouge. Run 162
744 .5-744 .8 - Core broken by drilling, pieces 720,83 | 100
average 1.0 inch. Clay coating, possible t0‘ (80)
- B shear, 749.8
746.8-747.0 - Shear, 60°, 0.3 inches of gouge,
L 750 2.0 inches of breccia, slickensides.
(441.0) 749.3 - Shear, 35°, clay coated. Run 163
| 750.2 - Two shears, very closely spaced at 10°) 749.8 | 100
1 breccia/gouge in a 1.0 inch wide zone, to (90)
slickensides. 754.9
Run 164 100
{ (94)
bl
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CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) . SHEET NO. 25 OF 26
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, GENSTH REC
(Fm ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. ey (ROD)
Quartz Run 164
B 7 Diorite 754.9 | 100
to (94)
| 760 | 759.9
(446.9) Run 165
N i 759.9 | 100
to (100)
763.6 764.9
1(449,0)] TFelsic Dike | Light gray yellow, aphanitic to medium grained,
5-10% dark gray green phenocrysts, 5-10% rusty
orange feldspar phenocrysts. Moderately hard. Run 166
r 1 763.6-764.1 - Healed shear, 30°, resheared 764.9 96
with 0.3 inches of gouge. 72? 5 (96)
-768.5 768.0 - Shear, 30°, irregular, breccia/gouge. Rg27ig7 "
(451.9)| qQuartz Rock description as above. to’ 291)
| 770 | Diorite 768.5 - Shear, 80° along lower contact, 2.0 769.8
(452.8) inches wide breccia and gouge. Run 168
770.4 - Shear, 40°, clay coating with possible| 769.8 | 100
B N talc. to (100)
775.0
775.9 - Shear, 50°, 0.1 inches of gouge,
slickensides. I~
r T Run 169
775.0 ] 100
- 4 to (75)
780.1
| 780
(458.6)
781.3-781.6 - Shear, 40°, shear planes very Run 170
closely spaced, breccia, minor gouge,
I 1 moderately altered hydrothermally. 780.1 102
786.9-787.5 - Alteration zone, moderately 7;2_] (74)
- - altered.
787.2 - Shear, 60°, 0.5 inches of brecclia/| — |
| ) gouge. Run 177
788.3-788.9 - Alteration zone, moderately 785.1 8
altered hydrothermally. to. (72)
i 1 788.3-788.4 - Two shears, very closely 790.1
spaced at 70°, Tess than 0.1 Tnches gouge

BUFFALQO , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

CLIENT ALASKA POWER AUTHORITY 408 NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-12
SITE Watana (South Bank) SHEET NO. 26 OF 26

DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING,

LENGTH

REC

(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, GEMENTING, ETC. | Cfer)" | (ReD)
Run 171 98
L 790 | g:z:;ie 790.2-797.3 ~ Joints close to moderately (72)
(464.5) closely spaced.
Run 172
i 1 790.1 | 98
to™~ | (96)
n i 795.1
Run 173
0 i 795.1 | 100
797.3-798.9 - Fracture zone, joints very to (82)
closely spaced. Slight to moderate hydro- 798.9
_798.9 1 thermal alteration.
(469.8) END OF BORING
(470.4)
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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-1
SITE: Devil Canyon (North Bank) SHEET NO. 1 oF 24
CONTRACTOR: The Drilling Company DRILLING DATES: August 23 To August 31, 1980
LOGGED BY. K.J. White, M.P. Bruen DATE: Jyly 1981
DRILLING s0IL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D.
LOCATION ; LATITUDE  N3,223,408 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E615,930 GROUND SURFACE 1413.7
AziMuTH  225° ROCK SURFACE 1402.8
DIP 67 BOTTOM OF HOLE 723.1
WATER TABLE 1221.7 (11-21-80)
NoTEs: 1) Depths measured along hole. True depths in ( ).
2) All angles measured to the core axis.
DEPTH : ; » - . y ' ke
T e | Sy con e oo outhe et i, | oo | ok
0.0 Overburden Sandy gravel with layer of silt and scattered
cobbles. Not sampled.
10 ]
(12)
11.8
(10.9}| Argillite Medium to dark gray, fine grained, nonfoliated
to weakly developed foliation parallel to Run 1
i bedding, 20°. Fresh to slightly weathered, 11.8 85
hard, well indurated. Joints generally close to (23)
spaced with iron oxide staining. Zones of 15.8
] quartz veins and stringers, minor sulfide |
mineralization.
11.8-30.8 - Numerous guartz veins and Run 2
| stringers, highly folded bedding. Quartz 15.8 | 100
veins (12.7-13.7, 20.8-22.2, 27.1-27.5) are to (86)
highly fractured but tight, vuggy, cross- 20.8
20 | cutting foljation, contacts are irregular and
(18.4) rough. gﬁ%tz stringers are parallel to
APPROVED

// U : ///C/féi;;ﬁL_’/ pATE: February 1, 1982
. )

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT  Sysitna Hydroelectric Project HOLE

JOB NO.

P5700.05

NO.  BH-1

SHEET N0. 2 oF 24

SITE Devil Canyon (North Bank)
gy rock Tvre e ovie, oo bone sewenine. bve, | OFon | (o0,
—_
Argillite bedding/foliation at 0°-30°, less than 1 inch |Run 3 85

B b wide, folded, stretched, less fractured than 20.8
veins, contacts generally tight. to (78)
11.8-80.1 Joint spacing generally close, 26.2

- b generally planar and smooth, iron oxide stained
minor quartz and carbonate coating.
11.8-14.9  Core loss of 0.6 ft. Core broken

r 1 by drilling, clay on some joints.
17.0-20.0 No drilling water return. Run 4 86

J 17.4-17.9 Core broken by drilling, clay on 26.2 | (80)

B some joints. %0
20.8-35.0 Core loss of 1.8 feet,

| 30 | 31.3

(27.6)

I b Run 5 92
33,0-33.7 Core broken by drilling zone of 31.3 | (30)
quartz stringers 0.5 in. thick. to

L _ 35.0

] 36.7 Bedding/foliation is at 20°. Rock does Run 6| 100

i not tend to break along bedding/foliation. 35.0 | (80)

to

L i 40.0

40 A Ty A B YT S
R
(36.8) (74;n07 100
- 42.5 N ] J to | (52)
(39.1) | Argillite/ Interbedded argiliite and graywacke. Argillite 45.0
Graywacke as above, with very thin beds of graywacke,
h light to medium gray, 20 percent to 30 percent

( fine to medium sand in argillaceous matrix, ]
grains elongate parallel to bedding/foliation F Run 8 100

[ h generally at 20°, foliation is poorly (90)
developed. Fresh, hard and well indurated. 45.0
Joint spacing s generally close, generally to

r 1 planar and rough, iron oxide stained, some 49,0
carbonate and quartz filling. I

| 50 | | Run 3 4g9

(46.0) 49.0 | (45)
to

| 1 52.8-53.5 Clay on joint surface at 20°. 53.2




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Sysitna Hydroelectric Project HOLE No.  BH-1
SIme Devil Canyon (North Bank) SHEET NO. 3 OF 24
B I - i L s
Argillite/ 54.3-61.2 Quartz stringers, spacing is very Run 10 98
I 1 Graywacke |close to close, less than 0.1 in. wide, healed 53,0
joints at 60° to 90° are quartz filled. t(') (71)
- B 58.3
Run 11| 100
. 60 | 58‘t3 (85)
(55.2) 633
L 4 62.2 Bedding/foliation is at 20°.
63.5-67.7 Fracture zone, joint and fracture
spacing is very close at 15° to 30° and 50° |
L i to 70°, planar, smooth to rough. Quartz veins|Run 12 30
Bedding/foliaton is highly folded and stretched (0)
Core loss of 1.5 feet. 4 82
Run 13 (34)
7 64.5
to
. . 68.9
L + 68.8-69.2 Quartz vein at 20° to 90°, highly
fractured but tight, irregular, vuggy.
. . Run 14| 100
.70 70.7-72.0,72.3-72.6 Quartz veins, highly 68.9 (76)
(64.4) fractured but tight, vuggy, sulphide to
L mineralization. 72.3
72.6-77.0 Quartz stringers, parallel to
| bedding/foliation at 0°, less than 0.5 in. wid 55
Contacts are tight. Run 15
I 4 72.3 | (90)
to
\_ 77.2
—‘ 77.2-105.0 No drilling water return.
| Run 16| 9% |
W 77.2 | (69)
to
L 80 80.1-108.5 Fracture zone, joint and "hairline’ 80.7
(73.6) fracture spacing is very close, 0° to 20° and o
60° to 90°, irregular and discontinuous, Run 174 82
= E carbonate and iron oxide staining on most 80.7 (48)
joints, silt on joints from 82.6 to 103.3, to
slickensides at 93.0 and 105.0 on joints at 84.0
4 0° to 15° and 80%

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

ALASKA POWER AUTHQORITY

eitisd

i)

CLIENT JOB NO.  P5700.05
progecT Susitna Hydroelectric Project HOLE NO.  BH-1
SITE Devil Canyon (North Bank) SHEET WO. 4 OF 24
T ek ee | e o e | SERN |55
_‘ Argillite/ Run 18} g4
Graywacke 84.0 | (57)
L to
i 88.8-101.8 Quartz veins highly fractured but 90.0
tight, discontinuous, vudgy. Contacts are
L irregular. Comprise 70 percent of rock.
90
-‘ I W
(82.8) Run 19 82
L 90.0 | (39)
to
L 94.4
L Run 20| 88
4 94.4 | (53)
to
97.8
- | Run 21 54
97.8 | (8)
L]OO _ to
(92.1) 101.5
- 1 Run 24 57
105.0 Bedding/foliation is at 10° to 20°. 101.5| (31)
| Argillite is "spotted" with a dark mineral to
b Tess than 0.05 inch (possibly biotite). 105.0
105.7-106.7 Quartz vein, highly fractured,
| fractures at 40° and 70°, vuggy, sulphide Run 23 gq
mineralization. Contacts are irregular at 105.0 (59)
W 0° to 10°. to
| 108.5-175.0 Joint spacing is close to 109.1
1 moderately close, joints are generaily planar,
smooth to rough iron oxide stained, few with
110 carbonate or quartz filling. 100
- 3 110.3-113.9 Quartz stringers, close spacing, |Run 24
(101.3 (41)
. stretched, irregular, discontinuous, tight. 109.1
112.5-114.7 Core loss of 1.7 ft. to
F b 112.5 | J
113.9-114.7 Quartz vein, highly fractured Run 2 86
L p but tight, irregular, fractures at 30°, vuggy, [ 112.5 | (29)
minor jron oxide staining, to
117.6
i ] 3 3 1 ?



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-1
SITE Devil Canyon (North Bank) SHEET WO, 5 OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGE“ REC
(F) RACK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETG. Of RN (ROD)
Argillite/ |[117.6-118.6 Quartz vein, highly fractured but | __
- . Graywacke [tight, 1.5 inch wide. Contacts at 0° to 10°. |Run 26 100
17.6 | (73)
to
L i 120.9
120.9 _

(111.3) ArgiTTite Medfum to dark gray, very fine grained, bedding|[Rum <7700

r 1 and poorly developed foliation are at 5° to 15%|129.g9 | (53)
very thinly laminated, sulphide mineralization. to
Fresh, hard, well indurated. Joint spacing is

B 1 close to moderately close, joints are generally|qjs5.4
planar, smooth to rough, very few with
carbonate or quartz filling, ]

L . 120.9-124.5 Quartz stringers, spacing is very [Run 28| 100
close to close, mostly at 50° to 90°, some at 125.4| (22)
0°, less than 0.1 in. wide. to

- . 120.9-129.0 Clay filling in joints. 129.0

130 129.0-134.0 Healed fractures, quartz stringers|Run 29| 100

¥ i irregular, discontinuous, tight, less than 0.1 | 7299

(119.7) in. wide. to (78)

i ) 134.0
133.2~134.0 Fracture zone, joint spacing very
close, joints at 0° to 20°, iron oxide

- 1 staining, trace clay and carbonate, slight
weathering on joints. Core loss 0.4 feet. Run 30| g2

134.01 (93)

L B to

139.2
139.5 Bedding/foliation, 20°.

L 120 A g Run 31| 8

(128.9) 139.2 | (92)
143.0 Sulphide minerals up to 0.5 inches 144tg

i ] becomina abundant. Progressive replacement :
with quartz.

B | 144.3-148.0 Core loss 0.2 feet.

[Run 32| o5

L | 1443 | (81)

to
i 148.5 Bedding/foliation, 10° 148.0

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-1
SITE Devil Canyon (North Bank) SHEET NO. § OF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGEL‘ REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. or (raD)
Argillite 149.0-157.9 Argillite interbedded with Run 34 100
F150 A medium gray, fine grained graywacke, beds 2 148 (100)
(138.1) inches to 2 feet wide, beds are highly folded, tg
possible sheared along bedding planes, healed,| 153.2
L - tight, hard.
L i Run 34| 100
153.2 |7
to
- 1 16.2 | |
Run 35| g3
R . X 156.2 | (g1
L ] 158.5-158.7 Quartz vein, discontinuous, to (81)
irregular, tight, 0.5 inch wide. 161.5
- 160 4
(147.3)
- E | Run 36| 100
161.5 | (100)
| N to
166.5
Run 37( gg
- . 166.5 | (96)
to
L 170 | 171.5
(156.5
B R Run 38| TU0
171{:5 (92)
- 1 1769
175.0-276.1 Joint spacing is generally
n | moderately close, joints are genera]]y planar,
rough to slick, very few with iron oxide ——]
staining or quartz filling. Run 39| 100
176.3
B ] (100)
to
181.4
| 180 |
(165.7




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , HEW YORK

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Sysitna Hydroelectric Project HOLE MO, BH-1
SITE Devil Canyon (North Bank) sHeeT w0 7 oF 4
| e mee s ox ca o e, LEST Gone, TG £T6! EEZE,JH s
Argillite 182.2-184.0 Bedding/foliation highly folded, ROTAD
B fractures are healed with quartz, tight, hard. |*U7 100
181.4 |(100)
| to
T 186.3
Run 4T] 19 o
L ] 186.3 [(100)
to
191.5
1. 190
(174.9)
'2%653; ArgiTTite/ | Interbedded argillite and graywacke, Argitiitelp ool 1go |
' Graywacke |is dark gray, very fine grained, very thin to 191.5 [(100)
thinly bedded, Graywacke is reddish gray, é
I fine to medium grained, Bedding and poorly 1068
developed foliation are at 0° to 30°.
Generally fresh, hard, well indurated, Joint
L 1 spacing is moderately close.
193.7-199.2 Quartz stringers and pods, closely|
spaced, folded, parallel to and crosscutting Run 43) 100
L 4 bedding/foliation, tight, less than 0.5 in. 196.5 ((100)
wide. to
| 200 | 201.%
(184.1
- B Run 44 100
201.5 | (94)
to
B B 204.9
Run 45| 96
. : 204.9
207.3-207.4 Quartz vein, folded, tight. to (72)
L _ 209.9
209.0-209.9 Fracture zone, open, very close
L spacing, fractures parallel bedding/foliation
210 at approximately 10°, slickensides, iron oxide
(193.3 staining, Core broken during drilling. Run 46( 100
209.9-215.8 Fracture, joint spacing is very | 209.9-[(84)
E close to close, average 2 inches at 0° and 70°( 214.9
to 90°, irregular, tight, healed with quartz.
] ] j b ) 3 ] }

DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JoB no.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE wo. BH-1
SITE Devil Canyon (North Bank) SHEET NO. 8 OF 24
EPT! .
i rock TrPe T e oo s e Tohe: | SR | 050,
Argillite/
o E Graywacke
i | 216.3-217.7 Lithic graywacke, subangular to 5#2 37 88
subrounded argillite and graywacke fragments, to (87)
up to 1 inch. 990. 0
| 220 220.0-221.5 Fracture zone, joint spacing very |
(202 5ﬂ close, at 0°. Core broken into fragments Run 48| 100
’ less than 1 inch, surfaces smooth and coated/ |220.0 | (65)
L filled with grayish green clay. Core loss of to
0.6 feet. 225.1
222,5-223.1 Quartz pods, parallel to and
B i crosscutting bedding, irregular, discontinuous.
L J Run 491100
) 225.1 |(100)
227.0 Bedding/foliation is at 10°. to
L ﬁ 230.0
L 530 230.2 Quartz vein at 50°, tight, 0.5 inch |
(211.7 wide. Run 50| 100
' 231.5-232.0 Quartz wein at 0°, 1 inch wide. 230.0 (100)
| i 232.7-235.3 Healed shear/fracture zone, joint t.
spacing is very close, beds offset, brecciated, 23500
healed with quartz, tight, hard, fractures :
L i irregular at approximately 70° to 90°.
235.0-240.1 Core loss of 0.9 feet.
Run 51 82
8 R 235.0 (82)
to
240.1
- 240 A — —— —
(220.9) 247.6-241.8 Fracture zone, joint spacing is Run 52) 100
| A very close, joints at 0° to 10°, clay coating. (88)
241°8-249.0 Quartz stringers, spacing is very| RUn 53 gg
close to close, some offset along bedding/ 247,87 (98)
L | foliation, healed, tight. 246.9
3 i 1 k 3 E 3

s



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
provect  Susitna Hydroelectric Project HOLE No. BH-1 PROJECT  Sysitna Hydroelectric Project HOLE NO. BH-1
SITE Devil Canyon (North Bank) SHEET No. 9 OF 24 SITE DeviT Canyon {Northi Bank) SHEET NO. 1( OF 24
BEPTI : LENGTH .,
T seooee | SSEEmOwCOLon e mmLoniie tome e | SRR | o | e e | OEIONCHOL e oo e e e | SRR |
' ArgrrTite/ ; Cation i R . Mafic Dike |Dark yellowish brown to dark green, fine Run €2
I | Grayuacke [246.0. Bedding/folfation is at 0% to 10°. - { (piabase?)” |grained feldspar laths,5% white, radiating 276.1 | (9)
75— zeolites up to 0,2 in., flow structure at 30°. to
Run 54| 98 Joint spacing is close, slickensides on most 280.3
- E 246.9 | (98) . 280 | joints. S1ightly weathered, hard. |
to (257.7) 276.1-277.0 Chilled zone, very fine grained. [Run 63| 100
251.5 276.1-296.0 Drilling water return 50%. 280.3 (67)
- 250 - 4 to
(230.1) 251.0-252.0 Joints at 10° and 30°, slickensideg. 276.1-310.8 Joint spacing is close to very 285.2
close, joints are generally planar, slick and
i 1 Run 55| 100 r 1 open, iron oxide staining on most joints, talc
253.5 Bedding /foliation is at 302 281.5 | (84) coating on few. B
L | 254.1-277.3 Joint spacing is close, chlorite/ 25509 100
talc coating. : i 1 Run 64|(g7)
i gun 65 (??)
- 256.0 - . ] ] L ] 86.6
, Graywacke  |Reddish gray, fine to medium grain sand in | Run 56/ 100 i
235.6) r—' argﬂ]acgoug matrix, bedding/developed foliation255.9 |(100) 291.5
o J ie at 0° to 10°. Generally fresh, hard, well to | 290 |
indurated. . 260.5 (266.9)
259.0-262.5 Bedding/foliation 1ntense1x folded} L
- 260 - Eregciated and healed with carbonate, tight, N | Run 66| 100
ard. : 5
239.3) 261.5-262.5 Fracture zone, joint spacing very l;‘égﬁz 100 291£ (93)
B . close, 0° to 40°, irregular to planar, 2605 | (50) i B 294.8-296.0 Chilled zone, very fine grained. | ,oc",
discontinuous, talc coating. —] .
Run 58 94
L d 262.5 (70) | 296.0 |
265.0-276.1 (Quartz stringers at 40° to 70%, to (272.5) Graywacke | Reddish gray, Tiné grained, massive. Run 67] 79
less than 0.1 inch wide, closely spaced. 265.5 Generally fresh, hard. 296.0 (28)
N : 265.8 Bedding/foliation is at 0° to 10°. Run 59| 98 L | 296.0-300.4 Shear/fracture zone, joint to
(94) spacing is very close, joints at 40° to 60° 298.9
265.6 and 20°, slickensides on many surfaces. talc/ —Run ¢al
- E to 300 | chlorite coating, random, irregular fractures. 268.9 | (100)
270.3 ((276.2 Core loss of 0.6 feet. I
297.0-298.9 Core broken by drilling. 303.0
F 270 A - i 301.0 Bedding is at 50°. :
(248.5 "Run 60 69 303.7'—304.3 Healed fracture zone, fracture
271.8 R S — I (54) spacing very close, quartz filling, tight, Run a5
(250.2)] Argi11ite |Dark gray, very fine grained, very thinly 210.3 F hard. . 303.0-| (85)
E laminated, massive. Fresh, hard, well 1n<§urate . to 305.0-308.5 Numerous healed joints and 305.0
274.2 Probable fracture zone, joint spacing 274.2 fractures, joints at 0° and 30°, fractures at ——— 57
1 very close, light green mineral coating. Core J 65° to 90°, talc/chlorite coating on many Run 70l g
( broken by drilling, core loss of 1.2 ft. “Run 61 100 ( surfaces. Core broken by drilling, core loss | Run 71 “gg
276.1-2763 Contact zone,brecciated argillite. (26) of 0.6 feet. 306.1- (69)
Fikg L o




ACRES AMERICAN INCORPORATED ~ CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
client  ALASKA POWER AUTHORTTY JOB MO, P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PrRosecT  Susitna Hydroelectric Project HOLE NO. BH-1 PROJECT Susitna Hydroelectric Project HOLE MO, BH-1
SITE Devil Canyon (North Bank) sHeeT wo. 11 oF 24 SITE Devil Canyon (North Bank) SHEET HO. 12 OF 24
TH . , g, , ) , , LENGTH .
e Rock TYPE D Aon. WATSR Lost 0N QAR Vi, LOST come. cemEniwe. e1e. | s | (oo, i rocK TYPE A AT g ol B R
310 Graywacke 310.8-598.2 Joint spaci Graywacke
| .B8-598., pacing generally close to | | Run 78| 98
(285.4); moderately close, generally planar, smocth, (Conglomerate) 339.8/ (92)
carbonate, chlorite and talc coating. R 77 to
| ] 3.0 | % i i 345.0
to | (9%) 345.0-381.5 Drilling water return less than 50 |
\_ “ 315.7 i ] percent. Run 79| 100
345.0( (100)
L to
1 Rum 73 100 | 3 1 349.7
315.7 | (99)
| ] to | 350 | |
320.0 (322.2) Run 80| 100
| 320 | i | gggj (89)
(294.6) Run 74| 100 355.0
320.0 [(92) :
- . 325% - 1
L 4 324,0-326.0 Healed breccia, fracture spacing L | 356.1-360.7 Graywacke conglomerate inter- Run 81 dgg)
is very close, quartz filling, tight, hard. calated with reddish gray, aphanitic igneous 355.0
- rock containing subrounded to subangular to
B 4 Run 75( 100 L ] felsic fragment up to 0.5 inches, hard, contactsqeq v
395.0 (68) at 50°, tight. :
to
N ] 325.7 = 1
329.7-334.7 Core loss of 0.4 feet. 360.7 run 821 100
(332.0)] Felsic Dike ight t i um ith reddish brown (100} —
13(33208)_ N L 1 (Rhvodacite) ls'%geaks? ggﬂ;%nt%?yhvgh?y silicic, occasional | Run 83 % g
. 5 Run 76 92 plagioclase and quartz phenocrysts, inclusions | 367.3-
33).2 ﬁﬂa?sh%”gianzﬂcgérrgcg‘ e grained 329.7 | (92) of argillite and graywacke, flow structures at 363i7(lg[_]l_
(304.9)] A Graywacke eddish, medium to dark gray, 9 to i i 50°. Fresh, very hard, tight contacts. Joint 100
(Conglomerate) | argillaceous matrix with 50 percent to 60 cpacing close, are planar, smooth to rough LM*@L@@%*
percent angular to subrounded rock fragments 334.7 P g ? ’ : Run 85| 100
L of sedimentary, volcanic and plutonic origin, L 322 4 | {100)
ﬁ fragments 0.01 ft. to 0.3 ft., no foliation, ] to
massive, very thin interbeds of argillite. — 369.3
Fresh, hard. Joint spacing moderately close, |Run 77| 98 | .
B 1 chlorite/talc and carbonate coating. 334.7 | (96) 1
to
! 339.3
370.2 7 Run 86| 100
{340.8) Graywacke FRock descripiion, as above. 369.3 | (77)
240 (Conglomerate) to
1(313.0) I 1 373.6
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DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
proJecT  Susitna Hydroelectric Project HOLE NO. RH-1
SITE Devil Canyon (North Bank) SHEET No. 13 of 24
. EN R
" Fook TYeE AT o e e ot Shawrne e | e | 266
Graywacke 373.4-373.5 Joint at 70° to 80°, clay filling | __

o 4 (Conglomerate)|and rock fragments. Run 87 100
373.6 |(100)

| | to
378.8
Run 88

| 380 378.8 | 36

(349.8) to (67)
) 381.5-401.5 Core broken by drilling, joint 381.5
spacing is moderately close, joints healed. Run.89 100

i i 381.5 [(100)
to

L ] 386.5

B . 386.5-391.4 Core loss of 0.3 feet.

Run 90 94

L i 386.5 | (86)
to
391.4

L 390

359.0)

L ] Run 97| 100
391.4 |(9%)
to

o 1 396.5
Run 92{ 100

| i 396.5 | (66)
to
401.5

L 400

(368.2) 401.0-405.7 Healed fractures at 30°, spacing

is very close to close, discontinuous, Run 93] 100

I ] carbonate filling. 401.5 | (100)
to

o ] 406.6

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT AL ASKA POWER AUTHORITY JOB KO.  P5700.05
PROJECT  Sysitna Hydroelectric Project HOLE NO. BH-1
SIE  Deyil Canyon (North Bank) sHeeT no. 14 or 24
S RooK TP o RPNl i ol B Y
Graywacke
- - (Conglomerate)
Run 94| 88
| | 408.1-424.1 Core loss of 1.5 feet. 406.6 | (88)
to
411.5
- 410 A
(377.4)
r 7 Run 95| 97
413.4-413.8 Core badly broken, angular 13)1'5 (47)
L _ fragments up to 0.15 ft. Joint at 15°, 415.3
slickensides, chlorite coating. ’
F 96
- b Run 96
415.3 | (62)
to
- 7 420.3
| 420 |
(386.6) Run 97| 84
| ) 420.3 | (78)
to
4241
Run 98| 98
424.1 | (98)
- N to
429.3
430
1 Run 99| 100
E395-8) 429.3 | (100)
to
L ] 434.3
Run 100 98
434.3- (88)
1 439.4
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ACRES AMERICAN iNCORPORATED - CONSULTING EMGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB No.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE Mo, BH-1
SITE Devil Canyon (North Bank) SHEET NO. 15 OF 24
ey ROGK TYPE e e oo v, e, | OR8 | (et
| Graywacke
4 (Conglomerate)
L 440 | Run 101 [ 100
405.0) 439.4 |(100)
to
L 1 44,4
i Run 102 100
- ] 4a8.4 |(100)
to
449.5
| a0 | Run 103 100
(414.2 (96)
449.5
L i to
454.7
L ] 454,7-514.8 Drilling water return 50%.
Run 104 100
n b 454.7 1{100)
to
459.8
L N
| 460 e
(423.4) Run 106 100
459.8 ((95)
l to
] 463.8
L i
Run 10p 100
463.8 | (100)
. _ 468,6-497.0 Fracture and joint spacing is to
very close to close averaging 2 in., fractures 468.6
and joints at 0° to 90° but mostly 30°,
L J discontinuous, irregular, tight but some broke
3 ? } ; 3 ] ) ]

DRILLING REPORTYT
CLIENT ALASKA POWER AUTHORITY Jog no.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-1
SITE Devil Canyon (North Bank) SHEEY ¥0. 16 OF 24
| oo | CHSRELONcoLOR Tomne el iontie o e | R |
by drilling. lalc/chiorite, quartz, carbonate pun 107 | 00
- 470 { Graywacke and white mica coating. Core loss of 1.0 ft. |468.6 [(100)
(432.6)| (Conglomerate) to
473.1
Run 108 ]|
- 1 473.1-| 87
475.3 | (81)
| | Run 109| 100
475.3 [(100)
to
| _ 480.4
| 480 |
441'8) Run 110 100
480.4 (100)
N 7 to
L 485.4
L B Run 111| 100
485.4 | (94)
to
i | 488.7
L un 112| 96
430 | 488.7 | (63)
(457.0 to
| 491.5
| | Run 113 92
491.5 | (79)
to
L i 496.7
I 1 497.0-500.0 Fracture and joint spacing
generally close with zones of very close EEP
| | discontinuous, tight. Talc, carbonate and RZ“ ];4 (;g())
minor quartz and white mica filling. tZGA
500 | 501.4
(460.3)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jo8 No. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE No. BH-1
SITE Devil Canyon (North Bank) SHEET No. 17 oF 24
OEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FD) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. | %)™ | (ROO)
Graywacke J
B J (Conglomerate) hun 115|100
501.4 |(100)
to
B 1 506.5
Run 116 |
506.5 | 100
L . to (100)
511.5
- 510 4
(469.5)
L B Run 117
100
511.5
to (94)
r ] 514.8
Run 118| 100
- 1 514.8 |(100)
to
| ) 519.9
’43207)‘ Run 119 og
' 519.9 | (98)
] to
I 525.1
Run 120 100
r 1 525.1 | (94)
to
530.4
530 | 530.4-539.0 Core loss of 0.5 feet.
(487.9) Run 121 4,
530.4. (87)
- E 534.0

YTV Y T I I T B
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
cLIENT  ALASKA POWER AUTHORITY 408 No. P5700.05
progect Susitna Hydroelectric Project HoLE No, BH-T
SITE Devil Canyon (North Bank) SHEET No. 18" oF 24
e B I B S AP AT p gco oll BC A Re
Graywacke
B 1 (Conglomerate) _—
Run 122 100
534.0 |(100)
B b to
539.0
Rupn 123 100
| 540 | |
497:1) ng.O (200)
544.3
i i 543.5 Joint at 35°, planar, slickensides on
talc.
Run 124 98
i | 544.3 | (96)
to
549.2
| 550 Run 125/ 100
[ 506. 3) 549.2 |(100)
to
- B 554.5
Run 126 98
L i 554.5 [ (92)
to
559.7
0 560 - Run 127] 100
(515.5) 559.7 [(100)
L 4 563.4 Quartz vein 0.1 feet wide. 224 g
564.3 Joint at 55°, planar, slickensides on :
chlorite/talc.




e

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE MNO. BH-T

SHEET No. 19 oF 24

P5700.05

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

SITE Devil Canyon (North Bank)
A T <= T s S L AL s
| | Graywacke Run 128 100
{Conglomerate) 564.8 | (96)
to
5 N 569.9
570 ] kun 129|100
524.7) (%)
569.9
o 1 to
575.1
| i 574,0-582.0 Lithic fragments increase to
cobble size, up to 6 inches.
. . kua 130/ 100
577.8-578.9 Joints at 40° to 50°, spacing i25'1 (85)
is very close, joints healed, chiorite/talc 579.9
B 7 coating, some slickensides. Core broken by .
drilling, angular pieces.
579.9-645.2 Drilling water return less than
. 580 502
533.9) o Run T3T| 1qq
579.9 | (100)
B ) to
584.9
L 4 Run 132 100
584.9 (100)
to
L 590.1
| 590 - |
(543.1) Run T33] 00
590.1 (96)
B 7] to
L 595.1
L ]
K] 3 s 3 k- %
: 3 ] i ] 3 5 !

DRILLING REPORT
cuent  ALASKA POWER AUTHORITY JOB NO.  P5700.05
proJecT Susitna Hydroelectric Project HOLE NO. BH-1
SITE Devil Canyon (North Bank) sheeT no. 20 oF 24
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE “TALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC o (ran)
| | Graywacke 598.2-602.2 Healed fracture zone joint spacing 2851$4 (gg)
Conglomerate) |very close, joints at 0° to 10° irregular, o
rough, carbonate healed, joints at 70° to 90° £99.5
| 600 irregular, rough, carbonate healed, talc/ b4~4247444#447
552.3) chlorite Filling. Most joints tight but some [Un '3% }98)
broken by drilling. 599.5
L 598,2-637.7 Joint spacing is generally close,|to
planar, smooth, tight, coated with talc/ 604.2
L chlorite and carbonate. .
Run 136 100
604.2 |(100)
B to
609.1
L 610 Run 137 93
561.5) — —
un 138 100
L 612.4-613.3 Quartz vein, highly fractured, 610.5 (100)
tight, irregular, inclusions of argillite. to '
I 614.9-620.5 Fracture zone, joint spacing is 614.8
very close, joints at 30°, healed with talc/ |
chlorite, tight but some broken by drilling. un 139] 100
L 615.0-630.0 Lithic fragments up to 0.7 feet. 614.8 | (96)
to
619.8
L 620
Run 140 100
(570.7) 619.8- | (84)
| 621.7 |
Run 141 98
623.8 Increasing amounts of very thin to thin| 621.7 (98)
L beds of argillite, to
626.8
! 3 3 1 3 3 1
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
cLient  ALASKA POWER AUTHORITY J08 No.  P5700.05
prOJECT Susitna Hydroelectric Project HOLE No. BH-1
SITE Devil Canyon (North Bank) SHEET NO. 2] OF 24
e Rock Tree R A ool I e
Graywacke Run 144 10U
- 630 - (Conglomerate) [630.0 Joint at 20°, 0.04 inch of calcareous 626.8 (100)
(579.9) clay. o
- E 632.0-634.0 Joint spacing is very close, Sal‘¥4, 50
at 30°, discontinuous, tight. 1 (100)
631.7

r 1 to

636.7
637.7-721.3 Joint spacing is close to moderatef
close, joints generally planar, smooth, coated | Run 144 100

r 1 with carbonate, chlorite and talc. 636.7
to (100)
641.4

640 | “

589.1)

L i Run 14% 100
ga1.4 |(100)
to

L 4 645.1

L 4 Run 146 T0O
645.1 |(82)
to

B 4 650.0

649.3-649.8 Core broken by drilling.

| 650

(598.3) Run 147 T00

(100)
650.0
r W to
655.2
655.2-660.9 No drilling water return.
Run 148 100

i i 655.2 | {87)
to

L J 660.4

660 |
[(607.5) | | ]

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK

DRILLING REPORT
cuent  ALASKA POWER AUTHORITY JOB NO.  P5700.05
proJEecT Susitna Hydroelectric Project HOLE NO. BH-1
SITE Devil Canyon (North Bank) SHEET No. 22 oF 24
| o er | DESEETION coLoR rextue o son e ruorine e, | PR | e
Graywacke
B 4 Run 149 90
(Conglomerate) 660.4 | (90)
to

| ] 665.6

i i Run 150 96
665.6 | (92)

L _ to
670.8

| 670 |

616.7)

I i Run 157 100
670.8 |(100)
to

L J 675.8

i i Qun 152| 89
675.0 (62)

I _ 678.9-683.8 Shear/fracture zone, fracture and | to

joint spacing very close, joints at 70°,planar 680.5
smooth, fractures irregular, rough. Carbonate

| 680 | and talc/chlorite coating on most surfaces,

625.9) slickensides on some joints.
678.9-690.0 Core loss of 0.2 feet. Run 153 85
L ] 630.5 | (24)
to
683.9

I i Run 154 85 |
683.9 (60)

L ] to
690.0

i i 689.8 Joint at 0°, planar, slickensides on

chlorite.
L 690 1 690.1-693.0 Fracture zone, joint spacing is
(635.1) very close, joints at 30° to 40°, planar, Run 155 T00
smooth, healed with carbonate and chlorite, 690.0-| (87)
- 4 some broken by drilling. 695.2




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
cuent  ALASKA POWER AUTHORITY 908 NO.  P5700.05 CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700,05
proyecT SUsitna Hydroelectric Project HOLE NO. BH-1 PROJECT  Susitna Hydroelectric Project HOLE NO. BH-1
SITE Devil Canyon (North Bank) SHEET No. 23 oF 24 SITE Devil Canyon (North Bank) SHEET N 24 oF 24
. . ,
o RocK TYPE ANt g ol A " Rack TYPE L T o T Ty | SRR | Ton
Graywacke
- (Conglomerate) - (Cor?;?gxzﬁgie) un 162 { 100
L L 727.1 Joint 0.1 inch wide with clay filling ang?25-%° (78)
| Rgg;gﬁ 98 + rock fragments. W)Run 162 95 |
b (98) 727.4 | (77)
| 700.5 | 730 to
W (672.0ﬂ 731.8
731.4-732.1 Fracture zone, joint spacing very
700 L B close, joints coated with carbonate and talc. TRan T6d 98
(644.4) TS — } Core Toss of 0.6 feet. ‘\ o
: Run 167 ¢g 733.0 Joint with clay filling. 731.8
N i 700.5 (98) L 4 to
to 737.1
L 705.6 L
1 i
737.6 Joint at 60°, 0.1 inch wide, carbonate
L Run 158 100 L 1 and clay filling. fun 165 93
W 707.0-708.3 Shear/fracture zone, joint spacing|705.6 | (100) to (80)
very close, joints at 30° to 50°, chlorite and |to 740 721 5
B 1 sulphide mineralization, slickensides on one 710.6 —(681 2)- .
Joint. ' B
L 710 | A 1 166 . |
653.6) | Run 16 100
Run 15 100 131.5 (100)
| | 710.6 | (100) - . - . 745.7
to 745,4-748,0 Fracture zone, joint spacing very :
5.7 close, joints at 50°, planar, smooth; healed
L ] L ] with carbonate, tight, some opened by drilling.|—
745.7-750.2 Core loss of 0.3 feet. Run 167 93
| 745.7 |(73)
L 4 L ] to
Run 16 98 750.2
715.7 (98)
- ] . - 750,21 —
’ L(690.6) END OF BORING
| 720
662.8) . . 1
. 721.3-750.2 Joint spacing close to very close,
L joints generally planar, smooth, tight, Run 161| 100
) coated with carbonate and talc. 721.0 | (91) i }
to
1 725.6 I i
] 3 3 3 3 3 3 b 3 ) 1 ] j 1




Acres American Incorporated - Consulting Engineers

Buffalo, New York
SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05
Project _Susitna Hydroelectric Project Hole No._ BH-1
Site Devil Canyon (North Bank) SheetNo, _ 1 of 3
D(EF:_T;' (E;?; P(iR)McE: 3&-]:” cone T‘/ECOVER' R"ZD yg":',ig;f’g ROCK  TYPE REMARKS
) 10-6 10-4 1g-2 20 40 60 80 20 40 60 80 015 20
o |14 [ [ 1T Overburden | TOP OF ROCK 11.8' |
| o0 | | Argillite
40 1 S
1368 || érg1111£e/ B
- 60 | | Braywack®  Fajartz stringers.
EEEE (}Fracture zone.
100 322 4}] Quartz vein.
120 Argillite [ Quartz stringers.
r140 —
1284
1160 1
180 f—H+-
| [AvarTriter T uartz stringers.
(200 11230 Graywacke | e g
T 1 Fracture zone,
220 {—— healed with quartz.
[5 Shear fracture,
240 1 - - healed.
1184 . Quartz stringers.
260 Graywacke
—— - rtz stringers.
| N RrqTiee | | 2 s
280 3 Mafic Dike
r300 Graywacke | Shear/fracture zone
I [~ Fracture zone,
320 healed.
o — Breccia, healed.
[340 77—

[

Acres American Incorporated - Consulting Engineers

Buffalo, New York

SUMMARY LOG
Client __ ALASKA POWER AUTHORITY Job No, P5700.05
Project _ Susitna Hydroelectric Project Hole No._ BH-1
Site Devil Canyon (Novrth Bank) SheetNo. _2 of 3
PERMEABILITY | CORE RECOVERY RQD NUMBER OF
D(E:TT:' (E;E‘]' (K) cm / sac. Yo % dolnts FER ROCK  TYPE REMARKS
10-6 i0-4 10-2 20 30 60 BO 20 40 60 80 5 10 15 20
360 4 - . Graywacke
Felsic Dike
380 Graywacke
(400 104 TFracture zone,
healed.
420 4—---
440
1000
460 -
480 +—
500 + 954 ——
1520 1—
540 |- Joint, slickensides
908
F560 +— - . Joint, slickensides
580
1600 -+ 662 [IFracture zone,
healed.
620 1 — 1 | |Fracture zone,
healed.
1640 -
826
1660
680 I"1Shear/fracture zone
— | Fracture zone,
700 1 720 healed.
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Acres American Incorporated - Consulting Engineers
Buffalo, New York
SUMMARY LOG
Client ALASKA POWER AUTHORITY Job No,__ P5700.05
Project __Susitna Hydroelectric Project Hole No._ BH-1
Site _ Devil Ganyon (North Bank) SheetNo. 3 of _3
NUMBER OF
D(EF‘:T:( (Elgs\j FIEKRJMCE"\As ‘ILO‘GT.V cone l:/iCDVERV R;DD JDIN]I,SFTPEH ROCK TYPE REMARKS
10-8 10-4 Il -2 20 40 60 80 20 40 €0 BC 10 15 20
Graywacke
bFracture zone.
IND OF BORING
750.2"
T hE
- 1 - 4 11 —+—
I ‘ f B O O N
— il T
I T _&
RN i N
mm Bl iiiang REunnunt
T T TR
- | f il
| ‘ |
S BN 1 ]
IEERARRREI 1
| e i
L |
L
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ’ ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT: ALASKA POWER AUTHORITY J0B No.:  P5700.05 CLIENT  ALASKA POWER AUTHORITY JOoB NO. P5700.05
PROJECT: Susitha Hydroelectric Project HOLE NO.: BH-2 PROJECT Susitna Hydroelectric Project HOLE NO. BH-2
SITE: Devil Canyon (North Bank) SHEET NO. | OF 2] SITE Devil Canyon (North Bank) SHEET NO. 2 OF 2]
CONTRACTOR: The Drilling Company DRILLING DATES- Sept. 10 To Sept. 15, 1980
LOGGED BY:. K.J. White, M,P. Bruen DATE: July 1981 DEPTH ROCK TYP DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, | LENGTH REG
(FT) E ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FTY" {rRQO}
DRILLING soIL Casing Advancer CASING DIAMETER: NW (3.0") T1.D.
METHOD : ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D. B { Argillite Run 7 (98
21.0 | (82)
LOCATION: LaTiTupe  N3,223,137 . ELEVATIONS: DATuM MSL, A.S.P.C., Zone 4 to
DEPARTURE E616,101 GROUND SURFACE 1213.4 | | 26.0
AziMuTH  0° ROCK SURFACE 1211.7
piP 60° BOTTOM OF HOLE 645.7
) WATER TABLE 1208.4 B i
NOTES: 1) Depths measured along hole. True depths in ( ). Run 8 100
2) A1l angles measured to the core axis. ggg— (57)
i i 28.4-32.2 Numerous healed fractures, very Run 971 94
OEPTH RoCK TYPE DESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN RZ?: closely spaced, healed with quartz, irregular 28.0 | (82)
(FT) ALTE RATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. LENGTH {RQD) B 30 1 and d'iSCOntinuous. COY‘e 1055 O.f: 8-3 feetb tO
. . . - 30.3, 30.9 Two healed shears, 30 and 50,
0.0 Overburden Dark bv‘ﬁwn, orgamc]sﬂt v';nb;ch traﬁe of I}ght (26.0) 1 in. wide, quartz healed breécia, tight. 33.0
P J %;?e'nf.is » Some ang%gro;omcﬁs' 0 samples | i 306.14—30.91 Joints c]gsi to mogﬁraf_:e'ly c]q;e]y
(1.7) | Graywacke ReddTsh dark gray, fine grained metasediment- s%) ?e., planar, r‘;ﬁg otsmgt‘)”,. ron oxide
ary rock. Bedding coincident with weakly Run 1 staining, some with quartz T31ling. Run 10| 100
i 4 developed foliation at 40°. Very thin to thin 2:0 | 90 r 1 33.0°| (90)
beds of dark gray argillite. Generally fresh go (75) to
to slightly weathered, hard, well indurated, -0
R | sulphide mineralization (5% of rock). ] u b 38.0
2.0-30.4 - Joints closely spaced, planar, Run 2 |50 (0)
rough to smooth, iron oxide staining, few with
! i quartz filling. Run 3 [64 (0) | B 1 38.0-67.0 Drilling water return 50%.
6.0-13.0 - Fracture zone, joints and fractures Run 4 Run 11 95
very closely spaced, irregular, discontinuous,| 8.1 63 38.0 | (88)
| 10 ] healed with quartz, tight. Core loss of 4.4 |[_to (0) - 40 to
(8.7) feet. 10.5 (34.6) 42.0
(;15 Argillite Dark gray, very fine grained metasedimentary |Run 5 - ]
B rock. Very thin to thin bedding coincident 10.5 64 Run 1z} 100
with weakly developed folfation at 35° to 65°.| (° (48) 42.0 ((100)
Zones of phyllitic sheen, poor cleavage, very 16.0 4 to
[ 1 thin beds of fine grained graywacke. ' I 46.9
Generally fresh, hard, well indurated,
sulphide mineralization. I 46.0
I T (39.8) | Argillite/ Argillite, dark gray, very fine grained meta-
Run 6 Graywacke sedimentary rock interbedded with thin to thick Run 131 100
16.0 1100 - i beds of graywacke, light to reddish gray, fine ZE 9| (9)
i ] t[) (29) to medium grained metasedimentary rock with t'
21.0 elongated sand grains in an argillaceous matriy. *°
20 ) F 50 1 Bedding coincidgnt with weakly developed 51.9
(17.3) 21.0/- Core loss of 0.1 feet. (43.3) foliation at 40°. Generally fresh, hard, well
¢ indurated.
APPROVED: w//%)///%/'l DATE: February 1, 1982 1




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jog No. P5700.05
PROJECT Susitna Hydroelectric Project HOLE No, BH-2
SITE Devil Canyon (North Bank) SHEET NO. 3 OF 21
DEPTH ROCK TYPE DESCRIFTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, ‘O-'ENSJ: REC
(FT} ALTERATION, WATER LOSS OR GAIN, CAYING, LOST GORE, CEMENTING, ETC, 1FT) (RQD}
Argillite/ Run 14| 100
Graywacke 51.9 [(100)
to
- h 56,0 End of intense iron oxide staining on 56.9
joint surfaces.
Run 15| 100
r 58.6-61.2 Fracture zone, OO, very closely 56.9 (94)
spaced fractures, healed with quartz, up to té
1 inch wide. 62.7
o | -
(52.0)}
\- T L
Run 16 90
| 1 63.65 Core loss of 0.5 feet. 6?62 (90)
64.4 Quartz vein, Tess than 0.1 inch wide,
stpetched, parallel to bedding/foliation at 67.0
L 1 40”7, crosscut by quartz vein at 907 which is
offset along foliation planes.
64.4-67.4 Quartz stringers, Tess than 0.24 " ]
L i inch, closely spaced, parallel to and cross- Run 17] 98
cutting foliation. 67.0 | (98)
68.95-69.05 Core loss of 0.1 foot. to
- 70 T 71.9
(60.6)
. - - y 9
Run 18| 100
71.9 [(100)
L 4 to
76.8
L 1 76.1-78.7 Felsic dike, Tight gray, aphanitic
to fine grained groundmass, 50% quartz and Run 19| 100
plagioclase phenocrysts, medium grained, less 76.8 | (84)
B ] than 5% mafics, granodiorite (?) composition, :
Contacts parallel to bedding/foliation at 60 to
tight. Chilled zone in dike up to 1 inch wide| 81.8
80 7 Baked zone in surrounding argillite up to 6 '
(69.3) inches wide.
78.7 Argillite/graywacke, as above, but com-
i h plexly folded and stretched, possibly Run 20| 100
L brecciated, healed, tight. 81.8 | (91)
to
+ 86.9

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB No. P5700.05
PROJECT Susitna Hydroelectric Project MOLE No. BH-2
SITE Devil Canyon (North Bank) SHEET NO. 4 OF 21
e B ot Yt v g oLl B L et
Argillite/ Run 20
- T Graywacke
87.3-87.9 Core Toss of 0.2 feet. Run 21 96
| 4 86.9 | (70)
to
| 90 89.4-90.9 Felsic dike, gs afove, subparailel 91.6
(77.9)] to bedding/foliation, 40°-707, somewhat
90.9 irveqilar, tight
(78.7) Graywacke Reddish, dark gray, fine to medium grained
SR metasedimentary vrock with an argillaceous Run 22| 100
matrix. Bedding coigéident with weakly devel- 91.6 (91)
oped foliation at 30~ to 40°. Generally fresh,| t.
B hard, well indurated. 0
W 90.9-138,6 Joints generally closely spaced, 96.9
planar, smooth to rough, carbonate and quartz
B b filling, very few with iron oxide staining.
L Run 23| 100
4 96.9 |(100)
to
- 100 A 101.7
(86.6)
B 1 Run 24| 97
101.7 (76)
b 104.9 Core Toss of 0.1 feet. to
i 105.0
A 105.7-107.9 Core 1 f 0.3 feet. Run 25| 90
L 0 ore Toss 0 e 105.0 (66)
I 10700
i Run 26| 100
(86)
110 109.5-112.0 Core loss of 1.5 feet due to core| Run 27| 40
(95.3) barrel mislateh during driliing. Core badly 109.5~ (14)
broken. 112.0
i W Run 28| 100
112.0 | (58)
0
i ] 114,6-119.4 Core Tloss of 0.2 feet. 115.6
Run 29 96
114.6- (96)
I 7 119.4
3 3 3 3 ! 1 1 E
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CLIENT  ALASKA POWER AUTHORITY JOB NO.P5700.05

HOLE NO. BH-?

SHEET NO. 5 OF 21

SITE Devil Canyon (North Bank)
DEPTH R0CK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENeTH REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (RQD]
Graywacke Run 29
| ) 119.4-119.8 Quartz veins, folded, stretched, | run 30 QEAAJ
120 brecciated, healed, tight. 119.4 | (53)
(203.9 120.5 Bedding/foliation, 50° to
| 121.7-123.2 Core badly broken, angular pieces| 193 2
I 1essothan 1 inch, some ¢lay coating on joints
at 0. — N
Run 31] 100
§ ] 123.2 { (59)
to
125.9
- E 125.9-132.0 Core loss of 2.5 ft. due to core run 32| 59
barrel mislatch during drilling. 125.9 (0)
L i to
132.0
L 130 4
(112.6
F 1 135.0-135.5 Quartz stringers, up to 0.5 inch
wide, irregular, discontinuous. Healed sheared Run 33} 100
contact between argillite and graywacke beds. 132.0 [ (73)
r 1 136.7-140.3 Core badly broken by drilling. to
Core loss of 0.5 feet. 135.0
137.8 Mafic dike, 30°, 0.5 inch wide, tight |Run 34| 95
- g contacts. 135.0-1 (85)
138.6-141.8 Shearéfractuse zone, joints very 137.0
closely spaced, 10° to 20" . Run 35| 88
- . 138.6-139.0 Joints generally close to very 137.0 1 (30)
c]ose1¥ spaced, planar, smooth to rqugh open to e
139.5 partially open, many with slickensides. 140.3
[(120.8] Mafic Dike Dark green, fine to medium grained, feldspar Run 361 100
(Diabase) laths form a fibrous texture, 5-10% white, 140.3 (74)
radiating zeolite crystals up to 0.02 inch, t.
B ] quartz replacement 8f crystals. Upper contact 14304
at approximately 507, irregular, tight, argil- .
Tite unaltered. Run- 371 100
r ] Joints closely spaced, slickensides, chlorite |143.4-| (65)
on most. 145.4
139.5-147.0 Chilled zone in dike: I'Run 38 100
i 1 139,5-139.8 Aphanitic. 145.4-1(100)
139.8-147.0 Very fine graiped. 147.5
141.3-144.0 Joints at 100 to 209,
[ i surfaces with chlorite and.slickensides.

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-2
SITE Devil Canyon (North Bank) SHEET NO. g OF 21
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. O(FF?EJN {(RQD)
150 Mafic Dike 147.5-155.0 Core loss of 0.7 feet. Run 39| 89
i 1 (Diabase) 147.5 | (89)
(129.9 to
= . 152.2-155.0 Shear/fsacture gone, joints very 152.0
closely spaced at 10° and 90°, friable, Run 40| 93
breccia and clay gouge, slickensides. Core 152.0 | (0)
- E badly broken. to
155.0
Run 41§ 100
I 1 156.4-172.9 Slickensides on many joint sur- 155.0 | (82)
faces, some on quartz and chlorite fillings. to
L ] 160.0
_(igg 6— 160.0-165.4 Core loss of 0.2 feet. Run 42| 96
= 160.0 | (80)
r 1 to
165.4
i ] Run 43] 100
165.4 | (100)
L . to
170.5
F 170 -
.2
(147 Run 44] 100
L _ 170.5 | (96)
to
} ] 174.6-183.1 Chilled zone: 175.6
174.6-178.5 Fine grained, less than 5%
zeolites,
L B 178.5-183.1 Very fine grained to aphani-
tic near contact. Run 45( 100
179.0-183.8 Fracfure zong, joints very closely 175.6 | (87)
i | spaced at 20°, 40" and 60°, chlorite, clay and 17§06
slickensides on many surfaces. Care broken R '4
into angular pieces below 181.0. un 46| 100
180 178.6-| (47)
"(155.9) 181.8
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HOLE NO. py._2

CLIENT JoB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NOBH-2
. SITE Devil Canyon (North Bank) SHEET NO. 7 OF 2]
DERTH . DESCRIPTION : COLOR, TEXTURE, FOLIATIQN, JOINTING, FRACTURING, FAULTING, SENGJ“ REC
(FT ROCK TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CQRE, CEMENTING, ETC. (F-?)N (RQD)
| Mafic Di§e
(Diabase Run 47| 100
183.1 181.8 | (73)
| (158.6] Graywacke Rock description, as above. o to
183.1 Contact at approximately 30, irregular, 185.9
tight, no shearing, no hornfels in graywacke. '
- b 186.3-192.2 Quartz stringers, very close to
closely spaced at 20B to 705, 0.04 to O.g inch Run 48] 100
wide, cresscutting bedding/foliation (50°), 185.9 |(100)
L . minor carbonate. to
187.7-187.8 Shear, 50°, breccia and clay in- | 190.8
L completely healed with carbonate and quartz,
190 { moderately soft and friable.
{164.5 —
L Run 49| 100
{ 192.2-193.5 Limy sandstone, light gray, fine | 190.8 |{100)
grained. Fresh, hard, well indurated. Gra- to
L dational contacts. 193.8 B
1 192.5 Bedding and poorly developed foliation [ pyn 50| 100
at 407, ) 193.8 | (100)
193.0-251.1 Joints generally close to moder- to
o ately closely spaced, planar smooth to rough,
W tight, quartz and carbonate filling, no 198.9
staining.
- Run 51( 100
- 1 198.9 | (100
(173.2 to (100)
4 203.2
L Run 52| 100
1 203.2 | (100)
\- to
k 206.5-212.2 Fracture zone, fractures very 208.4
closely spaced at 0" to 207, irregular, healed
| with quartz and carbonate, tight, hard.
Run 53| 100
L 210 A 208.4 | (100)
to
(181.9 'L311'7

SITE Devil Canyon (North Bank) SHEET NO. g OF 21
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REG
(FT) Rock TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. OTF%"‘ (RQD)
Graywacke 213.4-213.7 Core broken aleng healed joints. [ Run 54| 100
i 7 211.7 | (94)
to
- B 216.9
- J 218.1-218.3 Fractuse zone, healed, as above, Run 55| 100
but fractures at 90 . 216.9 | (95)
to
- 220 220.7
(190.5
L Run 56| 100
7 220.7 (96)
\_ to
] 226.0
] |
Run 57| 100
226.0 ((100)
B T to
231.2
- 230 A 230.0-231.0 Composition nearly quartzite, lesd
(199.2 than 20% fines in matrix. - ]
] 231.2 Joint, 30°, slickensides. Run 58| 100
B o 231.2 [(100)
233.0 Bedding/foliation at 40 . to
| 236.3
235.0-238.3 Interbedded argillite, very thin
L to thin beds, dark gray.
236.0-236.6) Shears, 59°, healed run 59| 100
uartz veins faulted
= B 237.8-238.3/ and folded comprising 236.3 [(100})
40% to 50% of rock, less than 0.5 to
in. wide, tight, hard, well indurated, 211.0
- 240 tight contacts. ’
(207.8 241,0-242.0 Fractupe zone, joints very close
o £ : Run 60 100
L ] spaced at 50" and 0, open and tight, 241.0 | (89)
slickensides, pyrite, chlorite. té
241.0-244.0 Interbedded argillite, very thin | o447
| i to thin beds, dark gray. '
3 3 3 3 i 1 3 1
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PROJECT Susitna Hydroelectric Project
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JOB NO. p5700

HOLE no. BH-2

.05

SITE Devil Canyon (North Bank) SHEET NO. 9 OF 2]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 'o-ENgLT,n REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC T (RQD)
Graywacke 245.8-246.0 Two joints, 60° with slickensides.| Run 61{ 100
I T 244.7 | (90)
to
L i 249.8
T 250 T
(216.5 Run 62| 100
| ) 249.8 | (100)
to
| | 255.0
i | Run 63] 98
255.0 | (94)
to
| 258.5 260.0
(223.9) Argillite/ Tnterbedded argillite and graywacke, metasedi-
I 260 - Graywacke mentary rock. Very thin beds (less tgan 1 18c
(225.2 wide) coincident with foliation at 40 to 507, | Run 64| 100
zones highly folded and stretched. Tight, 260.0-| (76)
- E hard. Sharp contact. 262.5
Joints closely to moderately closely spaced, Run 65 94
L i planar to irregular, slick to rough, tight to | 262.5 | (83)
open, carbonate, chlorite and clay filling. to
L R 267.3
Run 66| 100
i 1 267.3-| (82)
269.5
F 270 - Run 67| 100
(233.8 269.5 (73)
B ] to
274.7
| (5535 Arginlite As above, bedding/foliation, 40° to 50°.
: 275.2-276.0 Fracture zone, joints very closely Run 68 96
4 spaced at 09, 500 and 700, slickensides. 274.7-| (50)
277.5

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POKER AUTHORTTY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

HOLE NO. BH-2

J08 NO. P5700.05

SITE Devil Canyon (North Bank) SHEET NO.10 OF 21
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REC
(Fm) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING LOST CORE, CEMENTING, ETc. | °Fefi™ | (maD)
Argillite 277.4-279.8 Shear/fracture zope, jgints vepy
- ] closely to closely spaced at 0°, 20° and 507, Run 69] 100
carbonate, chlorite and talc on most surfacea, 277.5 (48)
clay and slickensides on joints at 0 and 20°. to
280 279.5-281.4 Bedding/foliation folded and 281.5
(242.5 stretched. Numerous quartz veins up to 2 in.
wide, mostly along folfation and joints, tight,
r T hard, Run 70| 100
281.5 | (95)
279.5-287.0 Shear/gractureozone, joints very
= R closely spaced at 0° and 10~ to 209, planar, to
smooth, tight, slickensides, talc coating, 287.0
pyrite partially to completely replaced by
L E quartz.
287.0
| (248.5) Argillite/ Rock gescripaion, as above. Bedding/foliation| Run 71| 100
Graywacke at 30" to 40", folded, stretched, offsets in 287.0 | (96)
bedding, argillite spotted with dark gray to
L 290 crystals 0.1 inches wide.
(251.1 0 o 292.0
: 291.1, 294.8 Two joints, 70" and 60
| | respectively, trace clay.
293.6-294.0 Fracture zone, fractures very Sgg 52 (%88)
B ] closely spaced, irregular and discontinuous, té
quartz healed, generally crosscutting
foliation, tight. 297.0
297.0-304.0 Pyrite cubes up to 0.5 inches, Run 73| 100
B . partially replaced by quartz. 297.0 | (87)
297.9 Quartz vein at 507, 0.5 inches wide, to
slightly folded, pgra]]e] to bedding/foliation|] 307.7
I 300 T 299.7 Joint at 507, clay fi1ling and sand
(259.8 size argillite fragments.
r 1 300.5-300.72 Shear, healed, folded and breciated Run 74| 100
302.0-302.1) fragments in quartz matrix, tight| 301.7 [(100)
hard. to
306.7
L _ 305.5-307.7 Fractures very closely spaced,
irregular, discontinuous, quartz filling, -
slickensides at 306.5. Run 75| 100
L ] 306.7-| (70)
310.4-311.5 Core broken into angular fragmentq 309.4
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HOLE mo BH-2

SITE Devil Canyon (North Bank) SHEET NO. 11 OF 21 SITE Devil Canyon (North Bank) SHEET NO. 12 OF 21
o RoeK TYPE e AmION. WATEh Logs O GAN. CAvI NG, LOST GORE. CEWENTING. ETC. | SERN | e, " Rock Trve e A by ol B (I IR
Argillite/ up to 1 inch wide. Jgint at 30°, slickensides Run 76l 67 Argillite/ fine grained medasedimentary rock thinly inter-] Run 85 100
310 Graywacke and talc; jpint at 407 planar, slickensides, (0 B b Graywacke bedded with graywacke, reddish, medium to dark [ 339.5-] (83)
(268.5 joint.at '10°, planar, smooth, with 0.1 inches 309.4- ) gray, fine to medium grained metasedimentary | 343.1
| 311.5 Oﬁ‘2 siity %me to coafse grained_sand. |35 _ | rock with elongated sand grains. Occasional Run 86] 100
(269.8) Argillite Rock description, as above, few interbeds of Run 77| 100 7 phyllitic sheen in argillite. Generally fresh, 343.1 |(100)
graywacke. 311.5 | (94) hards well indurated.
to 340.5-340.6 Quartz vein, folded, tight, hard, to
347.1
- b 316.7 B T inclusions of argillite. '
; . ’ 341.5-342.07 Quartz stringers, 0.25 inches
315.0-316.7 Fracture zone, irregular and dis- [ s e
| J continuous fractures, quartz filled, tight, | | 342.8-343.3) wide, h‘g.hW. folded and contorted, Run 87| 100
some gffset along foliation fracture cleavage
hard. at 400, tight, hard 347.1 | (100)
\_ glfg ;8 (gg) L 344.0 Graywacke beds becoming fine to coarse to
" 318.6-424.1 Joints generally closely to mod- t(.) 350 7 grained, some graded beds, beds generally 352.2
erately closely spaced, occasional zones very 119.7 {303.1 Tess than 6 inches wide. :
closely spaced, generally planar, slick to ) | :
I 320 A smooth, tight, chlorite and talc filling quarta.p 2ol 100 R L
(277.1 carbonate and trace clay/silt. 319.7 | (74) Run 88| 100
’ 352.2 | (100)
| ] . to L i
322.3-323.0 Breccia, 07, healed, tight, hard. | 3735 to
{ 325.0-325.5 Bedding, 0, crosscut by foliatio 357.1
] at 50°. Run 80| 100 - 1 '
325.5-326.6 Numerous quartz veins and strin- 323 5 | (100)
L gers, parallel to bedding/foliation, very tE) -
1 closely spaced, gontorted, chlorite coating. 326.9 - ﬁ Run 89] 98
328.5 Joint, 45”7, carbonate, less than 0.1 ' 357.1 (98)
inches of silty sand.
11 . Run 81| 100 to
- 1 328.5 Argillite, reddish gray. 326.9 | (91) 360 ] 359.5-362.0 _Fracture zone, joi
. . .5- . , joints very closely 361.9
328.5-329.8 Quartz'stmnge}.ﬂs, 60., closely to (311.8 spaced at 30°, tight.
spaced, up to 0.25 inches wide, tight. 330.1 361.4-364.7 Bedding/foliation at 50°. |
L 330 329.5-330.4 Quartz vein, 20%, 0.5 to 2.0 ] 5 - L
(285.8 inches wide, irregular, fracfured, tight. Run 82 92 Run 90 96
L 330.6-330.9 Quartz vein, 30°, 1.5 inches wid91 330.14 (56) 361.9 | (96)
4 fractured, tight, chlorite. 332.6 - 4 to
332.6-337.5 Core loss of 1.6 feet.
333.3-333.8 Shear/fracture zone, joints very Rgg 23 gg)j L 364.6 Core loss of 0.2 feet. 366.7
L 4 closely spaced at 20°, slickensides and silty 3 t(; ( 1
sand.coating. .
33485 . 332'6'%2-? Shear, quirti gggkd, tight, hard| 337.5 366.5-366.9 Quartz vein, 40%, irregular, Run 91| 96
- (289.94 Graywacke As- above, lower contact a ’ r “ parallel to and crosscutting bedding. 366.7 | (96)
to
| ] 372.0
L , Run 84 100 370
. BA o) (320.4
ggﬁtg;_%gaﬂ Numerous quartz stringers, . |
I 339.8] Argillite Brgillite, reddish, medium to dark gray, very L _ I
(294.3 graywac e Run 8
¥ E: ] q 3 ] bl 3 3
2 ! 3 ] 1 ] 2 k 1 ! : x J !
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CLIENT  ALASKA POWER AUTHORITY Jos no, P5700.05
prOJECT Susitna Hydroelectric Project HOLE No. BH-2
SITE Devil Canyon (North Bank) SHEET No. 13 oF 21
DEPTH ROCK TYPE CESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, (';E“gm REC
{FT} ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (ROD)
Argillite Run 92{ 95
N 1  Graywacke 374,0 Core loss of 0.2 feet. 372.0 | (73)
to
375.3 Joint, 40°, silty sand filling. 376.1
Run 93] 100
376.1 |(100)
B 1 to
381.1
- 380
(329.1
N R Run 94| 100
381.1 | (100)
to
B b 383.9-389.5 Bedding high]y f81ded and con- 386.2
torted, foliation at 40 to 60" parallel to :
and crosscutting bedding, offsets along
B 1 foliation.
Run 95 96
386.2 | (96)
. - to
391.4
- 390 A
(337.7
- B 391.4-407.1 Core loss of 0.4 feet. Run 96| 98
. 391.4 88
(ggg'g Graywacke Rock description, as above, few very thin to to (88)
L + thin argillite beds. 396.6
Joints closely to moderately closely spaced,
generally planar, slick to smooth, tight, few
r 7 chlorite and talc filled. o
394.5 Quartz stringer, 707, 0.1 inches wide, Run 971 98
crosscutting foliation but sTightly offset by 396.6 | (98)
r 7 fracture cleavage. o t6
394.7 Quartz pod, 107, 0.5 inches wide, 2 401.8
400 inches Tong, discontinuous. .
B . - . f 0.1 feet.
(346.4 400.7-406.0 Core loss o 1 fee
- h Run 98 92
403.0 Bedding/foliation, 60°. 40168 (89)
7 407.1

ACRES AMERICAN (NCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-2
SITE Devil Canyon (North Bank) SHEET NO.14 OF 2]
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, ég”g&'n REC
{FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) (RQD)
| | Graywacke o Run 98
406.2 Joint, 207, clay filling.
L J Run 99 | 100
407.1 (93)
to
L 410 A 411.6
(355.1) 410.7 Quartz pod with chlorite stringers,
1 inch wide.
- 8 Run 100| 100
411.6 | (100)
to
F414,0 +—
(358.5)| Argillite/ Rock description, as above. 416.9
Graywacke
- ] Joints generally moderately closely spaced,
zones very closely spaced, generally planar
to irregular, smooth to rough, tight to open, run 101l 100
B 1 quartz and carbonate filling, some chlorite 416.9 | (92)
staining, '
415.9-416.6 Felsic dike (aplite), light gray, to
I 420 7 highly irregular contacts, stringers penetra-
(363.7) ting graywacke up to 2 inches, tight, hard. 421.9
B : 420.8-421.2 Quartz stringers. 0.25 inches
wide, folded, irregular and discontinuous, R221182 (%88)
tight. t.
B 1 422.3-428.0 Quartz veins and stringers less 0
than 1 inch wide, moderately closely to closely 427.2
spaced, irregular, unfractured, tight, :
i 1 chlorite mineralization.
424.1-562.8 Joints generally moderately
B 1 closely spaced, planar to irregular, smooth Run 103| 100
to rough, tight to open, some carbonate
fi1ling, very few with quartz and clay filling{ 427.2 | (100)
[ 430 7 some chlorite staining.
(372.4) 424.4 Less talc and chlorite on joints below. to
426.6-431.9 Core loss of 0.4 feet. } 431.9
" ] 431.5 Quartz vein, 2 inches wide, as above.
Run 104 100
| ) 431.9 ] (94)
to
437.2
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HOLE NO. BH-2

SHEET wWo. 16 oF 21

SITE Devil Canyon (North Bank) SHEET NO. 15 OF 2]
| - ,
o wock TYPE e R Ul B I B
B { Argillite/ Run 105 96
Graywacke 437.2 | (96)
L as0 | 439.7-453.6 Quartz veins, 20° to 50°, parallel] t°
{381.1) to subparallel to bedding/foliation, 3 inches | 442.2
to 6 inches wide, closely spaced, very closely
L 1 fractured, 10% to 20% chlorite mineralization,
tight contacts. Run 106 100
442.2 | (100)
L. to
444 .9
L | Run 107 98
444.9 | (98)
L | to
450.0
- 450 7
(389.7) Run 108| 98
L. | 450.0 | (98)
to
455.3
i 1 Run 109{ 100
455.3 | (100)
- b to
460.1
L 460
(398.4) Run 110| 100
L | 460.1 | (100)
to
L 465.3
L _ Run 111| 100
465.3 | (100)
to
L i 470.3
i 3 3 i 3 3 3

SITE Devil Canyon {(North Bank)
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING LENGTH REC
DESCRIETION - : > . ! : : OF AUN
{FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT} (RQD)
Argillite/ Run 111
- 470 A Graywacke
E407.0) Run 112 100
1 472.5-473.0 Core badly broken by driiting. | #70:3 | (88)
475.0
- . 474.0 Quartz vein, 90°, 1 inch wide, frac-
tured, open joint with _chlorite.
474.5 Quartz vein, 407, 1 inch wide,
- . fractured, tight. Rzgs]éf (%83)
L | 477.3
| Run 114 100
477.3 [ (100)
- 480 A to
(415.7) 481.9
L 1 -
Run 115; 100
481.9 | (69)
- b 484.4-485.4 Core badly broken by drilling. to
485.4
- . Run 116| 100
485.4 (96)
_ to
I 490.3
- 490 A
(424.4) 490.3-494.7 Shear/fracture zone, joints very
closely to closely spaced at 308 to 608, very Rzgo];z %?g)
o R thin breccia, clay gouge and carbonate on 1925
joint surfaces. Run 118] 100 |
492.5 | (72)
r W to
495.4
| i Run 119| 100
495.4 (98)
to
S 1 499.8 Joint, 50°, clay coating. 499.4
I 500 s (s 0
(433.0) 500.5 Bedding/foliation, 50
3 i 3 3 3 1 2 1
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PROJECT Susitna Hydroelectric Project

AN R R A | I I B T
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT
CUENT  ALASKA PONER AUTHORITY 408 ¥0.P5700.05

HOLE NO. BH-2

SITE Devil Canyon {North Bank) SHEET NO. 17 OF 2]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, EENSJL‘ REC
(7T ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. e (RQD)
L J Argillite/ 502.2-502.4 Quartz vein, approximately 90°, Rzgglio (g?)
Graywacke unfractured, tight, 1rregu1a5 contact. té
503.0-503.1 Quartz vein, 60", broken by 504.7
L i drilling, tight contacts. o )
503.3-503,8 Quartz vein, approximately 0,
0.5 inches to 1 inch wide, folded, unfracturedJRun 121 100
1 tight, irregular. 504.7 | (100)
( 504.0-505.9 Quartz veins and stringers less to
than 1 inch wide, folded and offset along
» i foliation, unfractured, tight, hard, 509.1
507.2 Quartz pods, 0,5 inches to 1 inch wide,
as ahove. o —
- 510 T 510.2 Quartz vein, 707, 0.5 inches wide, Run 122] 100
(431.7) fractured, tight. 509.1 | (84)
to
514.0
i | 514.3-514.5 Core broken by drilling. Run 123| 100
514.0 | (96)
to
i ) 519.1
[ 520 | 519.5 Bedding/foliation, 60°. Run 124/ 100
(450.3) 519.1 | (100)
- . to
524.3
Run 125| 100
i 524.3 (92)
[ o
n ] 529.5
529.5 doint, 500, planar, smooth, c1ay0fi11ing.
- 530 - 530.3-531.2 Fracture zone, joints at 07,
: : - i’ Run 126 100
(459.0) jrregular, rough talc and carbonate coating. 529.5 | (85)
Core badly broken. - t6
531.2 Quartz vein, 50°, 0.5 inches to 1.5 534.7

inches wide, unfractured, tight.

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POMER AUTHCRITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

Joe No.P5700,05

HOLE NO. BH-2

SITE Devil Canyon (North Bank) SHEET NO.18 OF 2]
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(M ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. oF (RQD)
Argillite/ Run 126
B 1 Graywacke 534.7 Core loss of 0.3 feet.
535.6-543.5 Fractures closely spaced, Run 127 94
= g irregular, tight, quartz healed. 534.7 | (94)
to
| ) 538.3
Run 128| 81
L 540 J 538.3 | (81)
(467.7) to
i | | 542.0
Run 129 100
B | 542.0 | (98)
543.5-547.2 Shear/fracture zone, joint at to
10, jrregular, sandy silt/clay breccia, joint| 547.2
L i at 70”, planar, smooth talc coating. Core
badly broken.
| | ) . . Run 130 100
548.7 Joint with clay filling. 547.2 | (100)
550 1 to
(476.3) 552.0
Run 131| 94
562.0 | (94)
B b to
557.1
R ] Run 132 100
557.1-557.5 Core broken into angular frag- 557.1 (59)
ments, generally less than 0.5 inches. to
r 560 1 562.0
(485.0)
I ] 562.8-621.0 Fractures and joints very closely|Run 133] 100
to closely spaced, calcite and gquartz healed, 562.0 (88)
| i hard, tight. to
567.0




et

"CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

HOLE No BH-2

Jos nN0.P5700.05

BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY
PROJECT Susitna Hydroelectric Project

SITE Devyil Canyon (North Bank)

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

Jos No.P5700, 05

HOLE NO. BH-2

SHEET NO. 20 OF 2]

SITE Devil Canyon (North Bank) SHEET NO. 19 OF 21
‘o Rock TvPE A gl BRI B
Argillite/ 562.9-592.0 Bedding highly folded, stretched [Run 133
I~ ] Graywacke and brecciated along foliation, tight, hard.
i 4 Run 134| 100
567.0 (94)
L to
570
{ 493.6) 572.1
[ |
Run 135 100
L : 572.1-| (92)
) { 574.4-598.0 Fracture zone, joints and frac- t§ZA.6
tures very closely spaced, most quartz hea]ed6 Run 136| 100
L generg]]y tiggt, ch18rite coated, joints at 0
: b to 20" and 50° to 70°, fractures, irregular 574.6 | (98)
and discontinuous, Some core broken by to
L W drilling, 579.9
(58203) Run 137| 100
et 579.9 | (90)
| i to
; 582.9
| Run 138( 100
1 {20)
i 584.9-589.6 Core loss of 0.2 feet. Run 139 96
1 584.9 | (55)
to
-+ 1 589.6
- 590
(511.0) Run 140 100
589.6 | (68)
B 7 to
594.6
; ] i f 3 } 3 }

i O R i it R e
Argillite/ Run 141 100
B 1 Graywacke 594.6 | (96)
0
595.6
F 600 A Run 142|100
(519.6) 599.6-| (82)
L 601.2-621.0 Fracture zone, joints and frac- | 601.8 R
1 tures very closely spaced, joints at 10° to Run 143] 100
207, planar smooth6 some E91c and carbonate 601.8
L coating, and at 40° to 70", planar to 604.0 | (91)
b irregular, trace talc and carbonate, fractures
irreguiar and discontinuous, tight. Run 144( 100
| 604.0 | (88)
i to
| 609.2
- 610 Run 145" 100
(528‘3)1 609.2 | (76)
L i to
614.2
- -
Run 146| 89
L _ 614.2 | (81)
to
619.5
[
.20 1 Run 147| 100
(536.9) 619.5 | (89)
" A 621.0-656.2 Joints generally widely to very to
widely spaced, planar, smooth to rough, tight
J to open, carbonate and quartz filling. 624.8
Run 148] 94—
L i 624.8 | (89)
to
627.3 Shear, 60°, 1 inch wide, clay and 630.1
L ] breccia filling, friable. Core loss of 0.2 '
feet.
1 } 3 3 3 3 b i

af



CUENT AL ASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

JOB NO.P5700.05

HOLE NO. BH-2

SITE Devil Canyon (North Bank) SHEET NO. 21 OF 2]
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) RocK TrPE ALTERATION, WATER LOSS O GAIN, GAVING, LOST CORE, CEMENTING , ETC. Ory (RaD)
| Argillite/ Run 148
© 630 Graywacke 7
(545.6) Run 149] 100
630.1 [(100)
‘632 6 | to
(547:8) Quartz Diorite/| Light gray, quartz rich rock, porphyritic 635.3
- 1 Granodiorite texture with medium to coarse grained plagio-
Dike clase and quartz crystals in a fine grained
to aphanitic groundmass of plagioclase and
- 1 mafics. Overall less than 10% mafics. Run 150| 100
Generally very hard, fresh, well indurated. 635.3 ](100)
J to
( o 640.5
Joﬁntsowide1y to very widely spaced at 30
- 640 ﬁ and 60° to 707, planqr, smooth to rough, tight
(6554.3) to open, quartz filling. run 151 o8
B 4 640.5 | (92)
to
- b 645.8
I i 646.0-650.1 Quartz veins, closely spaced 1 Run 152 100
inch to 6 inches wide, comprise 50% of rock, 645.8 ((100)
| highly fractured, tight, minor chlorite, to
( occasional vugs and recrystallization.
650.8
J
- 650
(562.9) ]
Run 153 96
A i 650.8 | (96)
to
o 1 655.5
|
F655'5 END OF BORING
(567.7)




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

(o1}

ient

ALASKA POWER AUTHORITY

Job N

Project _ Susitna Hydroelectric Project

Hole No,_ BH-2

o, P5700.05

rgillite
ﬂ? - Graywacke |
280 £y Argiilite F Shear/fracture zong
F300 1+ 953 i
| L Shear/fracture zong
[—32&> =1 (
[ 2101 ArgTTTiEe | Shear/fracture zond
Graywacke

Site Devil Canyon (North Bank) SheetNo. _1__of 2
PERMEABILITY | CORE RECOVERY ROD NUMBER OF
e (Et_Er\; (K) om / sec. % % Jolnts_ PeR ROCK  TYPE REMARKS
10-6 10-4 10-2 20 40 60 BO 20 40 60 80 5 10 15 20
L L { Graywacke
Argillite

[ Argillite/
Graywacke

Graywacke

Mafic Dike

jdes.
(Diabase) [ Shear/fracture zong
Joints, slicken-
[ sides.
45 Fracture zone.
1 Graywacke [ Shear.

— Shears, healed.

[ Fracture zone.

= goints, slicken-

1 Fracture zone,
healed.

| Joint, slicken-
sides.

Shear zone.

g

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client __ ALASKA POWER AUTHORITY
Project _ Susitna Hydroelectric Project

Site Devil Canyon (North Bank

Job No. P5700.05

Hole No._ BH-2
SheetNo. _ 2 of _2

PERMEABILITY | CORE RECOVERY RGO NUMBER OF
o | ery | em e, % % WINGTER ROGK  TYPE REMARKS
10-8 16-4_jo-2 20 40 60 80 20 40 60 80 5 10 15
S Argillite/
3601 1] | Graywacke
380
r400-r 863 Graywacke
,420,rk Argillite/ [ Dike, felsic.
_ Graywacke
ﬂ Quartz veins,
440 numerous.
——1 823
F460
HA80—+—
Lsoot 78 EShear/fracture zone
1
F520-+——
540 Fracture zone,
737 healed.
560 T
580—+—
I Fracture zone.
600-{ 689
] Fracture zone.
620 [—
640 ]Quartz diorite dike
650 0T -
660 r T END OF BORING
% T . 655.5"
| T b
Nl 1

e




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK
DRILLING REPORT
CLIENT: ALASKA POWER AUTHORITY Jo8 NO.: P5700.05
PROJECT: Susitna Hydroelectric Project HOLE NO,: BH-3
SITE: Devil Canyon (South Bank) SHEET No. 1 oF 13
CONTRACTOR: Interstate Exp'lorat'ion Inc. DRILLING DATES: June 28 TO July 13, 1981
LOGGED BY: K.J. White, M.P. Bruen DATE: July 1981
DRILLING soIL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD: ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D.
LOCATION: LATITUDE  N3,222,146 ELEVATIONS: DATUM  MSL, A.S.P.C., Zone 4
DEPARTURE F615,883 GROUND SURFACE 1398.0
azimuTh - 058° ROCK SURFACE 1394.0
DiP 32° B80TTOM OF HOLE 1190.7
WATER TABLE
NoTES: 1) Depths measured along hole. True depths in ( ).
2) A1l angles measured to the core axis.
| e | SO coLorTmOuE oL T TN e T [ e | (2R,
0.0 Overburden No samples taken.
5 -
- -1
TOP OF ROCK
L 7.5 4 Argillite Medium to dark gray, very fine to fine grained [Run 1 }100(100
(4.0) metasedimentary rock. Very thin beds coin- Run 2
10 cident with weakly to moderately developed 8.0 93
F(5.3) 4 primary foliation. Zones of minor secondary to (0)
- foliation. Occasional very thin to medium beds 10.944j 44{
J of 1ight gray, fine grained graywacke. Minor Run 3
I zones of quartz veining.
J Joints close spaced, iron oxide stained. 1269 128)
I 7.5-11.4 - Joint spacing is close to very 14.7
close, iron oxide staining. Bedding and .
J primary foliation at 35° to 40° with weakly Run 4
i developed secondary foliation at 20°. 14.7 100
11.4-21.7 - Joints close to moderately close to  [(100)
J spaced, iron oxide staining. 117.8
( Run 5
17.8 100
20 | , to (67)
(10.6) , -/ 22.0
APPROVED: . L/4ét2/{>ﬁz Z:i;/-l»\, opate;  February 1, 1982

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-3
SITE Devil Canyon (South Bank) SHEET NO. 2 OF 13
DEPTH DESCRIPTION : COLOR, TEXTURE, FOUATION , JOINTING, FRAGTURING, FAULTING LENGTH REC
(FT) ROCK TYPE ALTERATION, WATE;l LOSS OR ‘GAIN, CAVI’NG, LOST ‘CORE, CEMEN‘TING N ETC) 07,,—?1)]“ (RQD)
Argillite 21.7-22.5 - Core broken by drilling, pieces Run 5
N 1 inch to 2 inches, iron oxide staining. [Ran 6 [ 100
J 22.5-27.8 - Joints close spaced, iron oxide 22.0- | (53)
staining is lessening. | 23.9 |
( Run 7
23.9 100
R to (38)
{ 27.8-28.1 - Core broken by drilling, pieces 27.9
average 1 inch, clay/silt coating. ] ]
28.1-51.7 -Joints close to moderately closely |Run 8
spaced, averaging 1 foot, minor iron oxide 27.9 | 100
30 | staim’ng. to (56)
( (15.9) 31.9
L N 1 =
Run 9
| ] 31.9 | 100
to (96)
37.0
N i Fﬁun 10
37.0 100
to (94)
- 40 ] 42.0
(21.2
43.8 - Joint at 50°, open, irregular, rough, |Run 11
iron oxide staining, clay/silt coating. 42.0 | 100
i 44.0 - Bedding/foliation, 60°, very faint to (94)
J secondary foliation at 10°. 47.0
J Run 12
( 47.0 | 100
to (83)
50 4 51.7
((26~5) 51.7-99.8 - Joints moderately close spaced,
iron oxide staining, minor chlorite coating.




" CLIENT

ALASKA POWER AUTHORITY

PROVECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO.

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

P5700.05
BH-3

SITE Devil Canyon (South Bank) SHEET NO. 3 OF 13
DEPTH FDESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, | LENGTH REC
(FT) ROGK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC O TN (ROD)
| Argillite Run 13
55.7 - Joint, 10°, possible slickensides. 51.7 | 100
to (98)
L B b6.5
L Run 14
T 56.5 100
B to (96)
| s0 | 61.6
(31.8) L L
L 1 Run 15
'63.3 ~ Joint, 90°, open, irregular, heavy 61.6 100
| tron oxide coating compared to surrounding 0 (96)
1 Jjoints. 66.1
L 1 ]
Run 16
I 1 66.1 100
to (100)
. 711
LTO b 70.2 - Joint, 25°, possibly open, irregular,
1(37.1) rough, heavy iron oxide staining. B
L 72.6 - Joint, 20°, possibly open, irregular, [Run 17
—‘, rough, heavy iron oxide staining. 71.1 100
Bt to | (30)
: 1 76.3
| |
.J Run 18
i 76.3 100
to (96)
80 80.4 - Joint, 30°, open, planar, smooth, iron 81.4
(42.4) | oxtde staining. Core broken.
L ] Run 19
81.4 100
L to (94)
86.5
3 L 3 ] 3 p 3 3

CLIENT

PROJECT Susitna Hydroelectric Project

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

P5700.05

HOLE NO. BH-3

SITE Devil Canyon (South Bank) SHEET NO. 4  OF 13
T
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF RN (RQD)
Argillite Run 19
| |
Run 20
I l 86.5 | 100
to ({100}
L 90 A 90.0 - Bedding/feliation highly folded, 55°. 91.6
(47.7) Weakly developed secondary foliation at 20°.
| 91.0-91.2 - Quartz pods, up to T inch wide, L—if
7 stretched, unfractured. Run 21
93,1-98.3 - Quartz stringers, close spacing, 916 | 100
L 4 crosscutting bedding/foliation, generally to (92)
0.1 inch wide. 6.8
L 94,3 - Joint, 60°, open, planar, smooth, iron
W oxide staining. L
L Run 221,
W 99.8-101.8 - Quartz vein, highly fractured, 9.8 | 100
L broken by drilling along healed fractures, to' (62)
100 heavy iron oxide staining, possible open joints 101.8
(53.0) at 20°. Contains inclusions of argillite up :
to 0.1 foot wide. Fractured at contacts.
B 99.8-112.0 - Joints closely spaced.
Run 23
| 3 104.5-105.5 - Quartz vein, highly fractured, 101.8 (| 100
no iron oxide staining. Fractures generally to (71)
tight. Drilling breaks at both contacts. 107.0
W L |
L _ . Run 24
109.3 - Shear, 25°, has approximately 0.5 inch 107.0 93
L breccia and gouge, slickensides. o (84)
10 4
112.6
L (58.3)
1 112.0-136.5 - Joints moderately close spaced.
113.0-128.7 - Sandy argillite and graywacke, Run 2;
bedding/foliation at 60°.
i 1 112.6 | 100
to (100)
117.4



BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB No. P5700.05
proJECT Susitna Hydroelectric Project HOLE NO. BH-3
SITE Devil Canyon (South Bank) SHEET NO. D  oF 13
. ‘ LENGTH
iy rook e ATER LosS O GAIN, CAVIRG, LoST coRE, cewenTive, 10, | O N | (fr)
| Argillite ,F;7;2i§_*444_,,
B u
117.4 | 100
. 120 to (96)
© (63.6) 122.4
- ] 122.4-389.5 - Generally no drilling water
return.
123.5-147.0 - Numerous gquartz pods and Run 27
B ] stringers, up to 1 inch wide, folded and 122.4 | 100
stretched, unfractured, spacing moderately to (100)
close to very close. 127 .4
L |
. Run 28
129.2 - Joint, 40°, open, irregular, rough,
130 heavy iron oxide staining. 157'4 182)
L i o
© (68.9) 132.4
Run 29
I i 132.4 | 100
to (90}
L 136.5-144.3 - Joint spacing is close to very | 137.4
closely spaced.
- . o ol 100 |
Run 30
) Go |
- 140 Run 31
(74.2) 141.3 - Quartz vein, 0.1 feet wide, fractured |139.1 [ 100
but tight. to (52)
142.7 - Quartz vein, 0.05 feet wide, fractured | 144.3
but tight at 15°, subparallel to bedding.
| Upper contact open, lower tight. |
{ 143.0 - Joint, 60°, possibly open, clay/silt Run 32
s . coating. 144.3 | 100
143.6 - Quartz vein, 60°, subparallel to t0 (90)
bedding/foliation, approximately 0.05 feet 149.4
- 1 wide.

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-3
SITE Devil Canyon (South Bank) SHEET NO. 6§ OF 13
T e | et e | RN | T
150 Argillite 143.9 - Quartz vein, 50°, approximately 0.05 =
179.5 feet wide, core loss. Argillite has a Run 33
-5) phyllitic appearance at the contact. 149.4 98
L 144,3-165.6 - Joints close to moderately close | to (81)
spaced. jf@;ﬁﬁ,
147.0 - Quartz vein, 20°, approximately 0.05  [Run 34
B feet wide. Open contacts with iron oxide 152.6 | 100
staining. to (94)
148,0 - Bedding/foliation, 40°. 157.4
i 149.6-150.1 - Graywacke, fine grained at top
to medium grained at bottom, graded bedding |
| at 30° and possibly inverted. Run 35
155.5 - Bedding/foliation, 40°, secondary 157.4 | 100
160 foliation at 0° to 10°. Phyllitic sheen, tol (96)
(84.8) poorly developed cleavage. 162.4
Run 36
162.4 90
165.6-174.2 - Joints close to very close to (78)
| spaced, tight to partfally open, approximately |167.4
25% iron oxide staining.
L Run 37
167.4-| 100
| 170 1701147(59)
(90.1)
Run 38
L 170.1 95
to (55)
174.3
L 174.1 - Joiqt, 30°, clay/silt coating,
possibly slickensides. un 39
174.2-189.6 - Joints closely spaced, 1ight to 174.3 | 100
heavy iron oxide staining. to (95)
178.7
- 180.0-183,0 - Quartz stringers, close to very
close spaced, generally parallel to bedding, N
less than 0.1 inch but up to 1 inch. Contacts
180 tight except open at 182.0.
(95.4)




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

.CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE No. BH-3
‘SITE Devil Canyon (South Bank) SHEET NO. 7  OF 13
o [ e e | oo e e e e e, | ey | e
Argillite Run 40
B 4 178.7- 96
L 183.5 (67)
{ 184.1 - Bedding/foliation, 30°. Run 41 o
183.5 90
4 to (72)
187.4
L 1 Run 42 |
) 189.6-257.0 - Joints close to moderately close 187.4 | 100
[,190 , spaced, 1ight't0 heavy iron oxide staining, to. (65)
'E100-7ﬁ tight to partially open. 192.6
. |
L 193.9-195.0 - Quartz stringers and pods, Run 43 w
1 crosscutting bedding, 0.1 inch to 1 inch wide,
unfractured. Approximately 10 percent of the [192.6 | 100
zone. to (71)
197.4
| L
L ﬁ Run 44
197.4 100
Leoo | to (98)
(106.0) 202.6
i .
L Run 45
ﬁ 202.6 | 100
L 205.0 - Bedding/foliation, 30°. to (84)
- 206.2 - Joint, 30°, parallel to bedding, silt/ 207.7
L clay coating.
, i Run 46
L 207.7 | 100
210 ] to (90)
L(111.3) 212.6
} } 3 3 ) ? 3 i

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-3
SITE Devil Canyon (South Bank) SMEET NO.8 OF 13
iy Rock Tree O e i, oo e e ore, | SN | (oee,
Argillit Run 47
g griiite 212.6 | 100
to (61)
J 215.7
Run 48 (?%)
L 1 Run 49 |
217.4 [ 100
L 220 to  1(100)
{116.6) 222.5
’ | |
Run 50
o 1 222.5 100
to (98)
B J 227.4
L ﬂ 228.0 - Bedding/foliation, 30°. RUN 51
227.4 100
L 230 to (75)
(121.9) 232.2
Run 52
L . 234.3-253.0 - Quartz stringers, close spaced, [232.2 | 100
parallel to and crosscutting bedding, 0.1 inch | to (94)
wide, unfractured. Contacts tight. 237.4
1
L CTETI
237.4 100
| 240 J to (94)
(127.2) 242.4
- i
Run 54
L | 242.4-| 96
247.4 | (78)
3 i} 3 ] ! i i

K



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY 408 NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-3
SITE Devil Canyon (South Bank) SHEET NO. 9 OF 13
S oK TvPE e 2 A o s bl A R
Argillite
-J Run 54
{ 247.0
(130.9)] Graywacke ~ [Light to medium gray, mostly fine to medium 1 1
4 grained metasedimentary rock with an Run 55
{ argillaceous matrix, occasional thin beds of 247.4 | 100
J dark gray argillite. Fresh, hard, and well to (92)
250 indurated. Joints close to very close spaced, |252.2
R132-5) iron oxide staining. J
[ [hun 56|
. 254.5 - Bedding/foliation, 25°. 252.2 1 100
’- to (60)
257.4
" 257.0-257.4 - Core broken by drilling, pieces
1 inch to 2 inches. Hf
i ) 257.0-275.2 - Joints close to very close spaced{Run 57
260 258.8-259.2 - Fracture zone, joints very close 257.4 9N
7137.8)] spaced, 60°, iron oxide staining, light coating| to (25)
’ of silty clay. 261.8
i 260.3-260.6 - Core broken by drilling, pieces —
B . -
1 inch to 2 inches. Run 58
263.3-264.7 - Fracture zone, joints very close
i o o 261.8 | 100
- spaced, 40° to 60°. to (38)
267.0
R 759 B
- 1 268.2-269.5 - Fracture zone, joints very close | "un
spaced at 50° to 70°. 267.0 85
270 | 279.3 | b |
a
(143.1) Run 60 23?)
1 272.9-274.1 - Joint, 10°, open, heavy jron _]
oxide staining. Run 61
: | 274.4-286.7 - Joints close to moderately close |271.2 | 100
spaced. to (44)
J 276.7

Y Oy 0T%Y Uy Tr TR Y )
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB No. P5700.05

PROJECT Susitna Hydroelectric Project
Devil Canyon (South Bank)

HOLE NO, BH-3

SITE sueer wo. 10 oF 13
e | e | momercoon e oy e e, | |
Graywacke
I B Run 62
280 276.7 100)
7 . to (88
(148.4) 281.7
B 1 282.9-283.5 - Fracture zone, joint spacing is
very close, joints at 10° to 20°. Run 63
- ﬂ 281.7 82
to (48)
286.7
ﬂfg]s'g) Argillite Rock description as above. IRun 64 0o |
. 286.7-288.4 - Core loss of 1.4 feet. Core Rum 65775
( broken by drilling, pieces less than 0.2 feet. [~ I
Run 66 Qﬂo)_l
290 | 288.4-303.6 - Probable fracture zone, joint  fe—ert—gq
B]53,7) spacing is close to very close, trace iron 239 7. (0)
oxide staining. 2918
1 289.4-289.7 - Core badly broken, pieces .
; " Run 69| &0
1/2 inch to 1 inch. 297 8- (0)
4 289.7-296.8 - Joints at 30°, 40°, and 60°, |293.8 | |
( fractures at 0° to 10° and 40° to 50°. ggg éo 50
294.6-296.6 - Core loss of 1.5 feet. o (0)
I ] 296.8-299.3 ~ Core loss of 1.4 feet. 296.8 |
Run 71
F - 296.8- (64)
299.3 36
3 300 ] Run 72| 100
(159.0) 301,0-302.0 - Core badly broken by - (0{_4
drilling, pieces 1 inch to 2 inches. 0
I | 9> P | Run ;i ]09
303.6-324.5 - Joints close spaced, trace Run ](gg)
iren oxide staining. — |
i T Run 75
303.6 160
to (65)
[ 7 306.9
| 308.2 - Bedding/foliation, 20°. J



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN {NCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHCRITY JoB NO.  P5700.05 CLIENT ALASKA POWER AUTHORITY Jos No. P5700.05
PROJECT Susitna Hydroelectric Project HOLE Mo, BH-3 pROJECT Susitna Hydroelectric Project HoLe no. BH-3
SITE Devil Canyon (South Bank) SHEET no. 11 oF 13 SITE Devil Canyon (South Bank) SHEET No. 172 OF13
DEFTH . LENGTH .
o e | smmenenem e meeme e | S5 Tl e | eSmmmenconmmemmenerme e | S| 2
| 310 | Argillite Run 76 Argitlite Run 89
(164.3) 306.9 | 98 " 1 341.1 | 91
311.1 - Quartz vein, irregular contact at 30°, | to (84) to (12)
| ] unfractured, 0.2 feet wide. 312.2 | 344,17 ) 344 .4
172.2-312.8 - Core badly broken by drilling, Run 77 (182.3)] Mafic Dike Dark green, fine grained igneous rock. Fresh L—ﬁL—T
pieces less than or egual to 0.1 feet. un and hard. Sheared contacts with breccia and Run 90
L ] i gouge. Joints close spaced, silty sand
312.2 61 coating. 344.4 | 100
L to (26) to (58)
, ; 376.8 ] 349.6
| Run 78 - - -
1 . ] 3505 3811 - Core Toss of 0.3 feet. Core  Jpy 57 Ji50(100|
316.8 | 45 350.9 : ————|pun 92 | #2 {0)
1 3 to 18 (185.9)1 Argillite Rock description as above.

1. 320 | ( A Run 93
(169.6) 321.7 351.1-352.8 - Core loss of 0.7 feet. Core 1.1 | 50
L L badly broken by drilling. to (12)
| Run 79(100(100 1 352.8-356.6 - Fracture zone, joints very close | 354.7
L m— spaced at 30°, 50°, 60°, and 80°, fractures at R 94)

un 10° to 20°, iron oxide staining, minor un
| . 324.5-334.7 - Joints very close to close L E carboﬁate Co;ting‘X1 ¢ 354.7 | 100
| i spaced, iron oxide staining. 322.6 98 i ) to (19}
L to (43) 357.8~362.2 - Joints closely spaced, iron 357.8
| 1 326.8 L ] oxide staining. -
237.9-328.7 - Core badly broken by drilling, fpo—] Run 95
3 Run 81
| ] pieces less than or equal to 0.1 feet. 326.8 68 L($6O i 357.8 | 100
329.9-331,9 - Core loss of 0.7 feet. Core to () 90.8 961.8-366.6 - Quartz stringers and pods, ver to (75)
230 badly broken. Hole grouted and redrilled. 329.9 close spaced, gara”ﬂ o gedding, Stregched{ 363.0
7 . S . folded, less than 0.5 inch wide, generall
(174.9) 331.8-334.7 - Core badly broken, pieces Run 83 (g? fractured but tight. > 9 ! _
average 1/2 inch to 1 inch. R 84.85] NJA L .
d 315 £5 ] 362.7-363.1 - Fracture zone, possibly sheared, | Run 96
to. (O) heavy iron oxide staining, silty clay coating s63.0 | 100
on joints, possibly gouge, pieces 0.25 to .
L ] 334,7-352,8 - Joints close spaced, iron T i— | ] 1 inch. oo en
oxide staining. 333.8 | 96 363.1-389.9 - Joints closely to moderately '
to (0) close spaced, very close in some zones, less L
C 336.6 S than 0.3 feet wide. rm o7l
Run 88 367.8-] 100
L E 336.6 | 100 | 370 | 370.0-370.3 - Fracture zone, joints very close | 370.5 | (44}
to (84) (196.7) spaced, fractures at 40° to 50°, silt/clay "Run 98|
340 341 coating on joints, possible slickensides. 370.3 { 100
[(180.2) B 1 371.0 - Quartz vein at 30°, unfractured, 0.75 to (80)
inch wide 374.4
i 3 ¥ 3 : j 3 ji 1 5 % 3 3 i i i



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-3
SITE Devil Canyon (South Bank) SHEET N0. 13 0OF 13
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, EENSJS REC
Fm) ROCK TYPE ALTERATION, WATER LSS OR GAIN, CAVING, LOST GORE, CEMENTING , ETC i (RQD)
i Argillite Run 98
Run 99
374.4 {100
r 1 to (88)
377.8
i ) Run 104 100
372.8 | (88)
| 380 | to
(201.4) 382.8

Run 107 100
8

| ] 382.8 | (94)

to
i 387.8

I | Run 102 100
387.8-| (52)

-390 389.9 —

(206.7) — Run 103] ()

1é%?'§) END OF BORING
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SUMMARY LOG

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client__ ALASKA POWER AUTHORITY ~ Job No. P5700.05

Project ___Susitna Hydroelectric Project Hole No,__ BH-3

site_____ Devil Canyon (North Bank) SheetNo. 1 of 2
ERM ECOVI NUMBER OF

a0ty Rl I A 0 REMARKS

i0-6 10-4 10-2 20 40_60 80 20 40 60_80 5 10 15 20

0 {1398 ] ‘ ' Qverburden | TOP QF ROCK 7.5’

Argillite

— Joint, open.

—Joint, slickensides
~ Joint, open.

]Joint, open.

Joint, open.
” P

[Argillite/

G ki
ﬂm—e] Quartz pods and

Argillite stringers.

1 Quartz stringers.

- Quartz stringers.

Graywacke

= Fracture zone.
F Fracture zone.

ArgiTlite [] Fracture zone.

Dike, mafic,
sheared contacts.

O A N
T
- |
|

—
|

o
SRS
T
|
]
|

L

—

[

e

|

Client __ ALASKA POWER AUTHORITY Job No. P5700.05
Project __Susitna Hydroelectric Project Hole No.__BH-3
Site Devil Canyon (North Bank) SheetNo, 2 of __ 2
PERMEABILITY | CORE RECOVERY RGD NUMBER OF
D(EFFTT)H [EFL?; (K} em/usc. % %o JO'",LSF‘._PER ROCK  TYPE REMARKS
i0-6 10-4 10-2 20 40 60 80 20 40 60 80 | 5 10 15 20
360 . Fracture zone.
r380 1—
E L END OF BORING
400 #USG H | 1 391.1"

el
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK
DRILLING REPORT
CLIENT: ALASKA POWER AUTHORITY Joe No.:  P5700.05
PROJECT; Susitna Hydroelectric Project HOLE NO.: BH-4
SITE: Devil Canyon (South Bank) SHEET NO. 1 OF 16
CONTRACTPR: The Drilling Company DRILLING DATES: August 14 T0 August 19, 1980
LOGGED BY. K,J. White, M.P, Bruen DATE: Jyly 1981
DRILLING SOIL. Casing Advancer CASING DIAMETER: NW (3.0") 1.D.
METHOD : ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D.
LOCATION : LATITUDE  N3,222,004 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
OEPARTURE E615,992 GROUND SURFACE 1352.6
AZIMUTH  195° ROCK SURFACE 1345.5
DIP 60° BOTTOM OF HOLE  919.0
WATER TABLE 1321.6
noTES: 1) Depths measured along hole. True depths in { ).

2) A1l angles measured to the core axis. AJ
| e | SSomEmon ooy oie merae e | ot |
0.0 Overburden No sampTes taken.

7.0 s TOP_OF ROCK ]
(6.1) 1 Argillite/ Argillite, medium to dark gray, fine grained,
( Graywacke interbedded with graywacke, medium to dark No
gray, fine to medium sand grains in an Core
0 argillaceous matrix, elongate grains parallel |Taken
[(8.7) to bedding/foliation. Very thin to thin
bedding coincident with weakly developed
J foliation at 20°, Fresh, hard, well indurated.
( Joints generally close to very close, .planar, |[Run 1
J smooth to rough, tight to open, quartz and 12.0 75
( carbonate filling, iron oxide staining. to (31)
| 12.0-15.2 - Core loss of 0.6 feet. ;5.22
( 12.0-35.1 - Joints generally close to very un
close, planar, smooth to rough, tight to open, 15.2 100
quartz and carbonate filling, iron oxide to (67)
( T staining. 18.8
20.0, 23.4, 29.8 - Joints, 20-30° with slicken-|run 3 [ 100
| 20 ] sides and iron oxide staining, parallel (50)
(17.3) . beddipg/foliation. —
7 7
APPROVED: ﬁW// (//7 DATE: February 1, 1982

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

GLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Devil Canyon {South Bank) SHEET NO. 2 OF 16
DEPTH RoCK TYPE DESCRIPTION : GOLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, (L)E"gm REG
{FT) ALTERAT|ON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) (RQOD)
Argillite/ 20.8 - Quartz vein, 50°, crosscutting bedding/ | pyn 4
B Graywacke foliation, 0.5 inches wide, stretched, tight. 0.4 10
23,0-29.0 - Quartz stringers, 0.1 inches wide, 26 (92)
N closely spaced, irregular, stretched, tight. 2c 4
1
I Run 5
25.4 100
- to (96)
30.5
30
[(26.0) RUTE
30.5 100
i to (49)
34.0
33.9 | S R
((29.4) Graywacke (ﬁedium to dark gray metasedimentary rock with |p . 7
medium to coarse grained sand in a fine
L grained argillaceous matrix, sand grains 34.0 100
elongate parallel to bedding/foiiation. to  1{100)
Texture massive to weakly developed foliation |39.0
( coincident with bedding at 20-30°.
35.1-103.1 - Joints generally closely spaced, S S
20 planar, smooth to rough, tight, carbonate, (ELn 8
((34 6) guartz, chlorite and talc filling, occasional
' iron oxide staining. 39.0 100
to (100)
( 440
L 44 .0-47.0 - No drilling water return. - _
45.2-46.4 - Fracture zone, 2 inches wide, Run 9
joints very closely spaced at 15-20°, open, a4.0 95
( sandy silt/clay coating, iron oxide staining. to {88)
47.0-58.1 - Drilling water return 50%. 48.0
: Fﬁun 10
50 50.3 - No iron oxide staining below. 48.0 98
((43.3) go (98)
53.1
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BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

prRoJECT Susitna Hydroelectric Project

ACRES AMERICAN [NCORPORATED - CONSULTING ENGINEERS

JOB NO,

HOLE No. BH-4

P5700.05

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JOB NO.

HOLE

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

nNO.  BH-4

P5700.05

SITE Devil Canyon (South Bank) SHEET NO. 3 oF 16
]
. £ REC
| ek e | e T | SR | )
Graywacke
B b Run 1T
53.1 100
. to (100)
W 58.2
Run 12
| 60 58.2 100
(52.0) to | (88)
61.5
| 1 Run 13
61.5 100
L . to [|(100)
T 65.7
L R
Run 14
L 65.7 | 100
_ to |(100)
70.2
L 70.
60.6 i
( ) Run 15
| B 70.2 | 100
. to (98)
L 75.0
ﬁl_%_
| 4 Run 16
75.0 92
| | to (92)
80.2
L 80 1
(69.3) Run 17] 100(86)
Run 18
" 4 80. 100
83.2 - Quartz veins, 40°, 0.5 inches wide, %og {100}
I tight, sulphide mineralization. 84.4
] ] ] i ! !

e

SITE Devil Canyon {(South Bank) sHEeT o, 1 oF 16
| e e | e e SERN | )
Graywacke 8§.5 - Quartz vein, 40°, 0.5 inches wide, Run 19
tignt. 84.4 | 100
to (100)
5 4 88.4-90.3 - Rock fragments 0.5 to 1 inch long, | 89.4
stretched, parallel bedding/foliation at 30°.
o P —
(77'9)—‘ Run 20
89.4 | 100
| | to  [(100)
L 93.8
Run 21
| 93.8 | 100
T to (100)
98.2
| Run 22
(égoﬁ)‘ 98.2 | 100
. to (100)
8 102.3-103.1 - Numerous quartz veins and 103.4
stringers, very closely spaced.
L 102.9 - Quartz vein, 50°, 0.75 inches wide, T
] open contact, trace of sulphur-like mineral. Run 23
| 104.5 - Joint, 25°, planar, rough, slicken- 103.4 | 100
sides, carbonate coating. to (100)
W 108.1
108.4 A -
(93.9) Argillite/ Very thinly bedded graywacke. as above, inter-
: Run 24
L 110 Graywacke bedded with argillite, dark gray, very fine
(95 3)W to fine grained, bedding coincident with 108.1 | 100
: weakly developed foliation at 5-10°, crosscut to (100)
L by microfolds, poor cleavage, phyllitic sheen | 113.3
% in places.
L J Joints moderately closely spaced at 20-30°,  fereeood——
planar, rough to smooth, ti?ht to open, some Run 25
114.9 ﬂ carbonate and trace silt filling. 113.3 | 100
(99.5) Argillite Rock description as above. o (100)
Joints generally moderately closely to widely | 117.7
1 i j 1 7 1 ji
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALQ , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4

SITE Devil Canyon (South Bank) SHEET NO. 5 OF 16
. LENGTH
| e | PSSR e mue e deoe e | RN |
Argillite spaced with zones very closely spaced, planar, |
N 7 few irregular, rough to smooth, tight to open,[Run 26 | 100
few slickensides, carbonate, quartz, talc, 117.7- | (100)
C 120 and chlorite coating. 120.0 )
[(103.9) .
o i 120.0 100
to (100)
125.0
| Run 28
( 125.0 100
to (100)
I 1 130.2
L130 |
(12.6)
Run 29
L 130.2 100
to (100)
135.5
/ 135.5-140.5 - Core loss of 0.3 feet.
I Run 30
135.5 94
L i to (88)
140.5
- 140 140.5-240.3 - Drill water return less than
(121.2) 50%. —
{ Run 31
( 140.5 | 100
to (100)
I _ 145.6
J Run 32 4
[ 145.6 100
to (100)
150.8

ACRES AMERICAN INCORPORATED - CO_NSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-4
SITE Devil Canyon (South Bank) SHEET NO. 6 oOF 16
gy Rock TYPE e e e Tove! | SEn | et
| 150 | Argillite Run 32
{129.9)
-
I B Run 33
150.8 100
to (100)
’- 1 155.9
157.0 - Joint, 20°, with slickensides. Run 34
- 1 155.9 100
to (100)
160.9
| 160 |
138.6
¢ ) 161.7 - Argillite becoming reddish, dark ]
| ] gray, massive to weakly developed foliation. Run 35
Fresh, hard to very hard, well indurated. un
160.9 98
B ] to (98)
165.9
= . I
Run 36
- b 165.9 98
169.5-170.4 - Quartz veins. to (96)
170.9
170 |
147.2
( ) 171.3-172.3 - Quartz veins and stringers, S
L | slickensides, sulphide mineralization, Run 37
poorly indurated. Core broken and ground
by drilling. 170.9 100
| | to (90)
176.1
) . , s . Aﬁ;n 38
178.5 - Joint, 35°, with slickensides. 176.3 100
I - 178.5-181.6 -~ Joint surfaces talc coated. to (77)
Core broken by drilling, fragments 0,05 to 179.6
0.1 feet.
| 180
(155.9)




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 Devil Canyon (South Bank) SHEET NO. 7 OF 16
i A e ehe | OERR | (166
Argillite Run 39
- 1 179.6 | 100
to (100)
@1.0
- . 184.2-188.5 - Joints, 15° and 30°, with —
slickensides. Run 40
- 1 184.0 | 100
to (100)
189.1
- i
L 190 |
(164.5) Run 41
189.1 100
L J to (94)
194.3
Run 42
| i 194.3 } 100
to (100)
L J 199.6
199.8-201.6 - Quartz vein, 10°, 0.5 inches
200 wide, fractured, possibly slickensides, talc
- . coating, contact partially open.
(173.2) 9 P P Run 43
199.6 100
L 4 to (100)
204.6
i ] |
Run 44
= e 206,8-207.4 - Quartz vein at 0°, 0.5 inches 204.6 100
wide, irregular, stretched, tight. to (100)
| ] 207.6-211.6 - Fractures very closely spaced, 209.6
irregular, discontinuous, some quartz filled.
L 210 | . : | o
(181.9) 211.5-213.2 - Quartz vein, 10°, crosscutting Run 45
foliation, 0.5 inches wide, 40% chlorite in
A . X : 209.6 94
] layers and pods, sulphide mineralization. to (75)
214.9 L B

s
b
=
Vazmed
ol
L
)

=

CLIENT

ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALD , HEW YORK
DRILLING REPORT

JOB NO.

HOLE WO

P5700.05
BH-4

SITE Devil Canyon (South Bank) SHEET NO. 8 oF 16
e Rock TveE | e e e e oo oS T Pt Tive, | SR | e,
Argillite 213.5-213.7 ~ Quartz veins, 0.5 inches wide, Run 45
- irregular, folded, tight.
214.2 - Quartz vein, 20°, parallel to bedding/ R
I 4 foliation, 0.5 inches wide. Run 46
214.9 - Core loss of 0.3 feet. 214.9 100
| 4 216.8-220.0 - Quartz veins, closely spaced, 2;8 2 (100)
less than 0.5 inches wide, tight, crosscutting )
bedding/foliation at 0-10° but offset along
~258 7] cleavage planes. 1
(190.5) 221.0-252.0 - Shear/fracture zone, healed, Run 47
L 30-40% folded and nonfolded quartz veins.
] Foided veins contorted and stretched in matrix |220.2 100
of argillite breccia. Nonfolded veins cross- to (96)
L cutting bedding/foliation, vuggy with chlorite |225.3
T and iron and lead suiphides. Generally tight.
L w Run 48
225.3 98
L to (98)
T 230.1
L 230 4 230.1-235.5 - Core Toss of 0.2 feet. L] |
(199.2)
L Run 49
| 233.8-328.3 - Joints generally closely spaced, 222‘] (gg>
planar, some curved and irregular, siick to 255 5
= B rough, tight, some open, carbonate, gquartz, .
L chlorite, and talc coating.
|
{ 236.2-240.9 - Fracture zone, very closely to Run 50
closely spaced joints at 0° to 10°, slick,
L talc and carbonate coating, possible siicken- 7235.5 100
p sides. to (83)
240.3
L 240 240.3-240.9 - Core loss of 0.1 feet. o
(207.8) Run 51
L 4 . . : 240.3 98
243.9, 245.8, 249.6 - Faint slickensides. to (98)
245.6
i i 1 1 i i j
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CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

HOLE NO.

P5700.05
BH-4

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

Joe

No.  PH

HOLE NO. BH

700.05
-4

SITE Devil Canyon (South Bank) SHEET N0. 9 OF 16
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(F) ROGK TYPE ALTERATION, WATER LOSS OR GAIN, GAV(NG, LOST CORE, CEMENTING, ETC. OF RN (RAD}
i | Aroillite  1o46.8-247.0 - qQuartz vein, 0.6 feet wide, sz | o]
fractured, vuggy with iron and Tead sulphides, [245 g (100)
J carbonate and chlorite at contacts. 547.8
i
I 248.8-249.1 - Quartz vein, 30°, fractured but |hay o (gg)
250 J tight, open joints at contacts with talc, 250. 3
R216 5 chlorite and possibly slickensides. I I
Run 54
252.0 - _— )
(218.2)| Argillite/ Interbedded argillite and graywacke, as above, [250.3 100
Graywacke Very thin to thin bedding. Joints generally to (100)
5 | closely spaced, planar, smooth, tight, quartz |255.2
carbonate, chlorite and talc filling.
254.0-258.1 - Quartz veins, closely spaced,
- b 0.5 to 1 inch wide, folded, tight. Run 55
257.3 - Core Toss of 0.1 feet. 255.2 98
r . 257.8 - Quartz vein, 20°, 1 inch wide, to (94)
fractured but tight, vuggy with sulphide 260.3
260 J mineralization. ]
[(225.2) Run 56| 100
260C.3-
J 262.3 - Quartz vein, 20°, 2 inches wide, vuggy | o242 ¢ (100)
( with sulphide mineralization, tight. _
263.8-264.4 - Quartz vein, fractured, tight to [pyn 57
1 partially open, vuggy with sulphide minerali-
( zation, lower contact open, 222.6 ?g)
R 264.7-308.5 - Argillite "spotted” with biotite oo s |
(?), microfolds crosscutting foliation at 50° !
267.0 — N
(231.2)] o
Argillite Rock description as above. Run 58
266.8-279.5 - Numerous quartz veins and 267.6 100
- 270 4 stringers. Veins closely to moderately closely| to (91)
(233.8) spaced at 30° to 40°, crosscutting bedding/ 272.3
foliation, 0.5 inches to 8 inches wide,
I 1 fractured but tight. Sulphide, chlorite and
carbonate mineralization present. Between Run 59
J 270.6 to 272.4 broken by drilling. Stringers
( Tess than 0.5 inches wide, parallel to bedding/[272.3 100
foliation, folded, stretched, tight. 2;? 3 (98)

SITE Devil Canyon (South Bank) SHEET NO. 10 OF 16
| ek | OSSN COLOR terune ousmoLionte T ST | SR | e
Argillite
* 278.1-280.8 - Joints, 70° and 0°, with Run 60
( slickensides. 277.3 100
| 280 to (92)
(242.5) 281.0
- B 282.3T287.8 - Quartz vein, frqctured but tight,|Run 61
chiorite and sulphide mineralization. 281.0 100
= 1 284.6-285.1 - Shear, 10°, 0.5 inches of I (96)
breccia, chlorite, talc and carbonate coating. :
F R 286.0 - Core loss of 0.4 feet. r~—————44/4ﬁ4j
Run 62
| 286.0 91
( to (87)
290.5
290 A
(257.1) TRun
290.5 100
- B 292.9-295.6 - Shear zone, 10°, parallel to to (33)
foliation, slick surfaces with talc coating, 293.5
breccia and gouge on some surfaces, fragment T
- b of breccia/gouge 2 inches wide at 295.5. Run 64
Breccia contains angular fragments in a clay 2935 84
matrix. Core loss of 0.7 feet at 293,5. '
L | to (55)
297.9
i ’ [Run 65 Tiﬁ
297.9 90
300 A to (90)
((259.8) 301.9-307.0 - Core loss of 0.7 feet. 301.9
Run 66
2 i 301.9 94
to (94)
307.0

307.6-309.6, 309.6-311.2 - Bedding planes, 10°,
with slickensides.

308.1-311.5 ~ Joints subparallel to core axis.

Run 67
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ACRES AMERICAN (NCORPORATED -~ CONSULTING ENGINEERS

BUFFALD , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.05
PROJECT Susitna Hydroelectric Project HOLE No, BH-4
SITE Devil Canyon (South Bank) SHEET No, 17 oF 16
. r LENGTH
" RoCKk TYPe G Wi Loss O GAuh. g, LSt coRe. cEwETe . £1e | OFmbN | (oo,
| 310 Argillite 310.0-318.0 - Quartz veins and stringers, up to Run 67
(268.5) 1 inch wide, folded, parallel to bedding/ 307.0 | 96
L foliation and crosscutting veins with open to (96)
4 fractures and sulphide and talc minera]ization.{;}Z.Z
L 312.2 - Core loss of 0.2 feet. Run 68
312.2 | 100
| to | (88)
317.0
- 1
I
L i Run 69
317.0 | 100
to (98)
L 320
(277.1) 322.0
Run 70
| _ 322.0 | 98
to (98)
L 327.2
L N U
R 328.3-385.6 - Joints generally closely to Run 71
moderately closely spaced, planar to irregular,
smooth to rough, tight to open, quartz and 327.2 | 100
L 330 carbonate filling, chlorite coating- to (100)
(285'8] 330.4-331.1 - Joint, 20°, open. 332.2
Run 72
L 4 332.2 98
to (98)
337.3
L ]
L i Run 73
339.3 - Core Toss of 0.2 feet. 337.3 96
to (96)
340 | 342.4
(294.,4)

CLIENT

pROJECT Susitna Hydroelectric Project

ALASKA POWER AUTHORITY

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NEW YORK
DRILLING REPORT
JOB NO. P5700.05
HoLE NO. BH-4

SHEET NO. 12 OF 16

]

SITE Devil Canyon (South Bank)
L e | e e e e | SRR |
| % Argillite Run 73
343.9-345,0 - Quartz vein, |
Run 74
i 342.4 96
to (91)
i | 347.0
347.0 - Core loss of 0.2 feet. TS
I W 347.0 100
. o s . . to (97)
L 349.8 - Jaint, 20°, with slickensides. 350.0
350 |
(303.1) Run 76
L 351.2 | Argillite/ Interbedded argillite and graywacke, as above:4j3ig'o (188)
(304.1) Graywacke Jofnts generally closely spaced, mostly planar,|scq ¢
smooth to rough, tight to partially open, T
L i quartz and carbonate filling, 2 joints with Run 77 -
chlorite coating. 353.5 87
L 353.5 - Core loss of 0.4 feet, to (77)
1 356.5
4 Run 78
i 356.5 93
to (93)
| 360 | 361.0
(311.8) | |
B 362.5_L Run 79
(313. 94 ——— —
Argillite Rock description as above. 361.0 100
L R Joints generally closely to moderately closely 322 3 (94)
spaced, planar to irregular, smooth to rough, )
L tight to open, quartz, carbonate and chlorite
W filling.
362.5-364.5 Run 80
L 370.7-376.3 D Quartz vein, very closely spaced .
; 366.3 100
1 fractures, generally tight, some open, vuggy,
’ : ’ to (100)
chlorite, carbonate, and iran and lead sulphide 371.0
370 mineralization, contacts at 10° to 20°, '
(320_4ﬂ parallel to and crosscutting bedding/foliation
at 10° and 20°, respectively.
- 1 371.0-379.4 - Core loss of 2.0 feet.
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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 Devil Canyon (South Bank) SHEET NO. 13 0F 16
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
[{3A] ROCK TvPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. Ofrﬁl)JN {RQD]
Argillite Run 81
371.0 | 100
to (84)
L i 376.3-387.0 - Foliation better developed at 376.5
o ] 5 1 |
10°-20°, phyllitic sheen, poor cleavage. Pﬁﬂr@ﬁr
376.5 90
r b to (79)
379.4-386.0 - Core barrel mislatched during 379.4
380 | gr;]};zi, core badly broken. Core loss of 1
(329.1) ' ’
Run 83
i h 379.4 97
to (97)
386.0
i i 385,6-437.8 - Joints generally closely to very
closely spaced, planar, mostly smooth, tight,
3 i carbonate, quartz, chlorite and talc filling.
387.1. Run 84
(335.2}| Graywacke Medium gray metasedimentary rock with fine to
d . 4 N : : 386.0 92
( medium grained sand in an argillaceous matrix, to (92)
with very thin argillite layers. 390.8
- 390 Joints closely to moderately closely spaced,
(337.7) planar, slick to rough, tight, chlorite and L
talc filling. Run 85
r b 390.8-396.0 - Core loss of 1.0 feet. 390.8 a8
393.9 - Bedding/foliation, 20°. to (88)
I i 396.0
J 396.3~396.8 - Quartz vein, 60°, very closely fgggg_-J
I spaced fractures, generally tight, upper
: Run 86
contact open, lower contact tight.
| 396.0 | 100
| 308.6 - — to | (88)
(345.2)] Argillite Rock description as above. 401.1
- 400 4
(346.4)
Run 87
401.1 98
to (98)
L i 406.1

- 1 . 1 ] y ,_] - ,_Mi J— ] — 1 -}
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALQ , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-4
SITE Devil Canyon (South Bank) SHEET NO. 14 OF 16
. LENGTH
T Roci TYPe D ATION, WATER Lob% O GALN. CAVING, LOST GomE. CEWENTING. TG, | SFTUN | (o0,
Argillite Run 87
B 406.5-410.4 - Graywacke interbedded with —
argillite, very thin to thin beds. Run 88
J 406.1 100
I to (986)
a1
410 |
((355.1 )
- R (Run 89
417.1 | 100
L _ to  |(100)
416.2
- i _ |
Run 90
| 416.2 | 100
( to  {(100)
420.0
420 | 4444,4,444#__J
(363.7)
Run 91
B B 420.0 | 100
to (100)
425.0
J Run 92
-
425.0 98
| to (98)
( 430.3
L 430
(372.4) S
Run 93
I ) 430.3 | 100
to (100)
i 435.1
I 435.2-435.6 - Quartz stringers, generally at
0°, less than 0.5 inches wide, parallel to and ————|
L i crosscutting bedding/foljation. I
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

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 Devil Canyon (South Bank) SHEET NO. 15 OF 16
DEF‘THT DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
T ROCK TYPE " ALTERATION, WATER LOSS OR GAIN, CAVING, LO5T CORE, CEMENTING , ETC OF RN (RAD)
Argiilite Run 94
N - 435.1 | 100
to (96)
L 440 440.1
(381.1) -
447.8
l(382.6)1— o Run 95
Argillite/ Interbedded argillite and graywacke. 440.1 100
Graywacke description as above. Thin bedding coincident | to (100)
L with foliation at 15°. Foljation better 445.1
W developed in argillite than in graywacke, AJ
L phyliitic sheen, poor cleavage. -
W Joints generally closely to very closely Run 96
spaced, at bedding contacts, joints very 445.1 100
L closely spaced in graywacke, without pene- to. (94)
b trating argillite. Joints generally planar, 450.2
slick to smoath, tight, chlorite, talc and )
| 450 ! carbonate filling. e 4
(389.7) Run 97
450.2 100
B b to (100)
453.8
B 1 L
. R 8
455.0-457.8 - Core broken during drilling un 9 1(22)
| along very closely to closely spaced joints -
7 at 20° to 40°, most surfaces coated with talc, |Run 991100(63)
chlorite, and carbonate. Run 100
. b 456.4 | 100
to (80}
460.5
L 460 L
(398.4) —
Run 101
1 460.5 | 100
L to (94)
465.7
|
‘(zgg'gi Argillite Rock description as above. Run 102
' 465.7 | 100
L ) to (100)
471.5

o)

ALASKA POWER AUTHORITY JOB NO. P5700.05
Susitna Hydroelectric Project HOLE NO. BH-4
Devil Canyocn (South Bank) SHEET NO. 16 OF 16
. N ) LENGTH
Rock TP O WATER Coon b S NG, Lobr come. cEuEnia, a1 | S | 220,
Argillite Run 102
471.0 - Bedding/foliation, 15°.
-
Run 103
471.5 100
to (100}
475.5
[
Run 104 AW
475.5 | 100
to (94)
480.5
Run 105 41
430.5 98
to (98)
485.5
485.9 - Core loss of 0.2 feet.
Run 106
485.5 96
to (96)
490.5
Run 107
490.5 | 100
to (96)
495.7
ATLA,_____
Run 108
495.7 100
to (100)
500.7
END OF BORING
i 3 ] i i i 1 1

Lz
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Acres American Incorporated - Consulting Engineers
Buffalo, New York
SUMMARY LOG
Ctient_  ALASKA POWER AUTHORTTY Job No._ P5700.05
Project _ Susitna Hydroelectric Project - Hole No.__ BH-4
Site___ Devil Canyon (South Bank) - SheetNo. _1 _of 2
oepve | e, | TREIBLTY Jome e 0o SR | e rwee Remanxs
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Client _ ALASKA POWER AUTHORITY Job No. _P5700.05
Project __Susitna Hydroelectric Project Hole No,_ BH-4
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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-5a
SITE: Devil Canyon {North Rank) SHEET No. 1 OF 20
CONTRACTOR: Interstate Exploration Inc. DRILLING DATES. June 4  T1o June 15, 1981
LOGGED BY: R,R. Henschel DATE: July 1981
DRILLING soiL — CASING DIAMETER: NW (3.0") TI.D.
METHOD : ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D.
LOCATION : LATITUDE ~ N3,222,961 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E616,646 GROUND SURFACE 974. 5
AZIMUTH  189° ROCK SURFACE  974.5
DIP 45° BOTTOM OF HoLE 551.7
WATER TAEBLE
NOTES: 1) Depths measured along hole. True depths in ( ).
2} A1l angles measured to the core axis.
DEPTH DESCRIPTION: COLOR , TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN
(FT} ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING , LOST CORE , CEMENTING, ETC. | LENGTH (Rao)
| s . . Run T
0.0 Argillite Dark gray to black, very fine grained meta- 0.0- 60
J sedimentary rock. Bedding generally coincident| 2'0 (25)
with weakly developed foliation at 20° to 25°, |—=———221
( Occasional very thin beds of Tight to medium Run 2 |92 (0)
) gray, fine grained graywacke. Occasional fresh Run 3
sulphide mineralization. Slightly phyllitic 3.9- | 100
{ locally. Generally fresh to slightly 55 (o1)
weathered, hard, brittle, well indurated. 2 d 7
s . un
Joints generally closely to moderately closely | 5.5- | 100
spaced, planar to irregular, rough to smooth, 8.0 (80)
[ | tight to partially open, iron oxide staining. |
0.0-1.5 - Core broken by drilling. Core 10ss [Rpyn 5
10 of 0.8 feet. 8.0 04
[(7.1) 7 0.0-42.6 - Joints and fractures very closely to (39)
to closely spaced, joints at 20-25° and 40° 11.5
i | crosscutting bedding/foliation and at 20-25° [run 6 | 100 |
parallel to bedding/feliation, planar to (75)
irregular, smooth to rough, tight to partially
5 ] open, heavy iron oxide staining and filling. Run 7 |91 (0)
8.2-10.4 - Core broken by drilling. Core loss (ﬁn 8
of 0.2 feet. 4,2- 79
F i 14,2-15.0 - Zone of very closely spaced joints 16 6 (38)
at 10°, 30°, 60-70°. Run 9 | 100
r 1 16.0-16.6 - Core broken by drilling. Core 4“5199)
loss of 0.2 feet. Run 10
20 18.2 100
C(12.1) ] t08 (94)
APPROVED: 12/4!17 /ﬁi/(,zéi}/ DATE:  February 1, 1982

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BK-5a
SITE Devil Canyon (North Bank) SHEET N0, 2 oF 20
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, LENGTH REG
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, GAVING, LOST CORE, CEMENTING , ETC. oF Ty (a0}
B | Argillite 22.8-30.3 - Fracture zone, joints very closely|Run 10
spaced, fragments hard and well indurated. |
Core broken by drilling. Some core loss.
i i Run 11
22.8 35
r ] to (0)
J 28.5
r [
[Run 12| 73
30 J 28.5- | (18)
| (21.2) ) 30.7
31.2-31.7 - Core loss due to mechanical
problems. Hole caving badly, 6.0 feet Run 13 |50 (40)
{ reamed to 31.7. Run 14 5
31.7-| (35)
33.7-35.7 - Fractures very closely spaced, 33.7
L i fragments hard and well indurated. Core -
broken by dri11] Run 15| 100
roken by drilling. #__J4£§0)
! ] Wn 16
35.2 90
to (64)
" ] 38.2
Run_17 [10G{T00.
Run 18| 100
| 40 | 40.8-42.6 - Fractures very closely spaced, (71}
(28.3) fragments hard and well indurated. Core Run 19
broken by drilling. Some core loss. 42-0 50
™ T 42.6-114.0 - Joints, close to moderately 4206 (0
close spaced, iron stained, generally tight. [Run 20
] 42.6-| 100
[ 44.6 | (90)
J Run 21 100(§2l
46.0 - Bedding becomes less distinct with Run 22
F general trend 0-5°, syndepositional 45.5-1 100
| deformation. 47.8 |(100)
Run 100
( 27,2- (70)
9.
50 |
( (35.4) Run 24
49.8 | 100
to [(100)
53.0




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JOB NO.

HOLE NO.

P5700.05

BH-b5a

SITE Devil Canyon (North Bank) SHEET NO. 3 OF 20
" rock TreE T ERAT oM. WATIS L0558 OR GAIN : EaViNG. LOST CORE, GEMENTING. ETC. 3§:§§ﬂ (ko)
Argillite
- B Run 25
53.0 100
L ] to | (96)
57.8
L] |
Run 26
L 60 57.8 | 92
(42.4) to | (92)
L i 62.7
L B Run 27
62.7 | 100
| i to (94)
67.9-70.8 - Joints, average 30° and 50°, iron 67.7
L oxide and silt fillings.
t Run 28
70 J 67.7 98
(49.5) to | (94)
72.5
L i
73.9-74.4 - Fracture zone, healed with Run 29
t carbonate, hard.
: 72.5 | 88
to (78)
75.7
F § 76.7-77.2 - Fracture zone, joints at 30° and |Ryn 30]100 (0)
40°, closely to very closely spaced, iron Run 31
L oxide staining. 76.3-]1 95
A 78.3 | (60)
Run 32
L 80 80.4-95.0 - Quartz stringers, 20°, crosscut gg‘i' 288)
(56.6) bedding, very thin. O EEEE—
Run 33
| i 82.0-85.3 - Bedding/foliation, 15°. 80.4 | 100
to |(100)
L L.§3'8
Run 34
1 H 1 ] 3 3

=2

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB No. P5700.05

HOLE NO. BH-ba

SITE Devil Canyon (North Bank) SHEET NO. 4 OF 2
| e e | e v | SEAN | 155,
Argillite 86.1-87.0 - Joints, two, 15-20°, parailel 83.8- ] 100
[~ bedding, slickensides, heavy iron oxide 86.7 | (72)
staining with calcareous clay. ?ﬁ;;ﬁi;g
i 87.3 - Joint, 20°, crosscutting bedding, 86.7 100
rough, faint sTickensides, iron oxide stained. 9505 (29)
L 9 90.0 - Joint, 30°, faint slickensides, tight. '
(3.6 _ CS i |
91.1-92.4 - Bedding/foliation, 20°. Joints
parallel to and crosscutting bedding, planar, |pun 36
I~ iron oxide and minor carbonate.
90.5 93
L to | (82)
95.0
L Run 37 |
95.0 97
L to (87)
98.
98.9-101.2 - Fracture zone, very closely S_EL_-_-—*AAJ
spaced joints at 0-20° and 50-80°, rough, Run 38
irregular, iron oxide staining. Core Toss
L 100 1.1 feet. 9.0 | 65
(70.7) to | (35)
102.0
Run 397 92|
| (0) |
L Run 401 92
__| (50)
104.5-{ 100
| 106.0 | (0)
. , . Run 42| 87
107.5 - Joint, 25°, crosscutting bedding, 1 (B3} |
iron oxide staining. Run 43 [100(50)
108.0- | 100
109.6 | (88) |
L 110
(77.8) Run 45
L 109.6 92
. 60
113.5 - Joint, 20°, parallels bedding, ]§2 ] (60}
slickensides, tight, thin iron oxide and :
H clay coating.
Run 46 f66‘/1
: ; o (87)
116.0 - Bedding/foliation, 10-15°, pooriy to
[ well developed. Composition approaching
graywacge
3 i ] ] 1 } 3

iy



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-b5a
SITE Devil Canyon (North Bank) SHEET NO0. B oF 20
Tnspm ROGK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, EENSJ” REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. (FmN (RQD)
Araillite 116.0-121.0 - Joint spacing close to
( T moderately close, partly open with iron oxide |Run 47
staining and carbonate. 115.9 | 100
L 120 ] 120.6 - Joint, 15°, tight. to (71)
(84.9) 121.0-132.2 - Joints, 16° and 26-30°, closely [ 12081
to moderately closely spaced, smooth, planar. |Run 48 | 100
122.2-122.5 - Quartz vein, 15-20°. 129-8- (59)
J 124.8 - Joint, 25°, parallels bedding, open, Run 49 1100 (0
,F carbonate coating. Run 50
N i 128.0-134.0 - Fracture zone, joints, closely 123.7 | 100
spaced at 30-35° and 70°, healed. to  |(100)
128.0
i | Run 51 [100(100]
130 4
T(90.2) Run 52
. 129.0 | 100
= 4 132.0-167.9 - Joint spacing varies from to [|(100)
close to wide, average moderately close. 134.0
134.0 - Composition becomes progressively
B i more argillaceous, with thin interbeds of E“—gg—‘qzr‘*‘
graywacke. un (49)
i 134.4-136.0 - Zone of intense syndepositional | ]
B ;
deformation. Run 54
- i 135.9( 100
to (94)
140.9
- 140
(99.0)J I
r Run 55
140.9( 100
1 to |(100)
{ 145.8
S E 146.1-146.8 - Vein, 10-15°, sulphide
mineralization. Run 56
145.8{ 100
N | to {(100)
149.3

3

ey
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r 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-5a
SITE Devil Canyon (North Bank) SHEET No. 6 oF 20
o Rock Trpe e iyt ool I L
150 Argillite 149.5 - QOint, 35“,_we11 developed slicken-
(106.1) sides, tight, chloritized. Run 57
149.3 100
B N to 100)
154.2
B 154.8-155.8 - Graywacke, fine grained,
I medium gray.
Run 58
) 155.6-155.9 - Fracture zone, very closely
ﬂ spaced joints at 40-50°, open, carbonate/ [154.2 | 97
Timonite staining. 1;3 0 (82)
- g 156.5 ’
156.7 J Joints, 50°, open, carbonate and
6 minor Timonite. Run 59
rmg N 159.4 - Joint, 25°, slickensides, carbonate [158.0 1100
’ and iron oxide. to (86)
163.0
B ] 166.1 - Joint, 20°, crosscuts bedding, well Run 60
J developed slickensides, zones of clay and 163.0 | 100
- breccia. to (68)
167.9-170.6 - Fractures, irregular, healed, 168.0
very closely spaced.
i ] 168.9 - Joint, 25°, well developed I
slickensides, tight, carbonate. Run 61
L 170 — — : st 1168.0 98
(120.2) Meta-argillite Rock description as above but with phyllitic 86)
sheen. to {
0.6-205.5 Tosel d 173.0
r B 170.6-205.5 - Joints, closely spaced.
]
Run 621100
( ] 173.0-~ {(100)
175.0 - Joint, 30°, slickensides, tight, 175.4
chloritized. — ]
L _ Run 63
177 175.4 | 100
(125,5 Argillite/ Rock description as above, interbedded with 1;3 9 (100)
r Graywacke 1ight to medium gray graywacke as stringers. 62
Bedding/foliation generally 0-10°. Localized ?;g ol o
180 | thin phyllitic bands. o (89)
[(127.3) 183.3
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE No. BH-5a PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a
SITE Devil Canyon (North Bank) SHEET No. 7/ oF 20 SITE Devil Canyon {North Bank) SHEET NO. 8 OF 20
DEPTH QESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 'EENg\m REC
(FT) RoCK TYPE ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE, CEMENTING, ETC oF RN (RaD) (FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. o (raD)
Araillite/ Run 64 i | Argtiiite Run 72 }28)
Graywacke }83-%2&0 - Core barrel mislatch. Core Toss| 215.0 - Joint, 0-10°, possible shear, silt/ |215.3
. . 1 sandy coating.
i 1 Run 65 - . Y ! Run 73 |
215.3 [ 100
183.3 (66) | to (93)
_ B to 23 218.3
. o 188.0 2T B
187.1-187.3 ~ Ouartz vein, 20°,
8 4 188.0-191.9 - Fracture zone, well healed LZZO | Run 74
fractures. 5.6 218.3 | 100
L Run 66 (155.6) to 100)
190 ] 190.2 188.0 100 \_ 222.8
(134.4) 190.4 5> Joints, 30-50°, irregular, partly to 77 1
open, slickensides.
| 193.3
] | 222.5-225.0 - Fractures, healed T
193.9 - Fracture, 50°, irreguiar, slickensides .5- .0 - Fractures, healed, very close
L J .- B spaced and irregular, healed, small quartz 222.8 | 100
i Run 67 - E vein. to (100)
193.3 100 227.8
L to (100)
1 L 196.3 | | L ] L
y\ H Run 68 100
L“]gg 3) Argillite Rock description as above, with thin inter- 100) Run 76
’ { beds of graywacke locally. Joints, tight. B — L2z30 | 227.8 1100
to (100)
62,6
200 J Run 69 ( ) 232.6
i 198.1 1 100 7
(141.4) to (88) L Run 77
| 1 203.0 1 232.6- | 100
235.1 J(100)
203.0- .0 - R R .
03.0-217.0 - Fractures, numerous, healed RUn 70 L |
L ] 203.2 - Joint, 20°, crosscuts bedding, 203.0 | 100 ﬁ Run 78
faint slickensides. to (63)
206.0 235.1 | 100
L 203.5-204.0 - Fracture and quartz i to (100)
i stringers, 15°, tight, irregular, highly i 1 239.5
chloritized. Run 71
L 205.5-251.7 - Intermittant wavy bands and 206.0 9% | 240 | 240.8 - Jaint, 30°, tight, chlorite coating. [p 55775,
W stringers of graywacke. Joints moderately to (96) (169.7) (89)
L close to widely spaced at 0-15°. 211.3
210 T L ] Run 80
241.3 {100
L(MB'S) L 244.,1-247.1 - Fracture zone, very thin joints, io (100)
] 30°, ve Yosely spaced, healed.
4 Run 72 Ty ¢ s P 244.4
3 w ] ] ) ) 1 E



spaced joints at 0-10°, 40° and 60°. Core

loss 0.2 feet.

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-5a
SITE Devil Canyon (North Bank) SHEET NO. 9 OF 20
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(Fm ROCK TYRE ALTERATION, WATER LOSS OR SAIN, CAVING, LOST CORE, CEMENTING , ETC. OF RUN (ROD)
i 1 Argitvite e 2 o
247.1-252.1 - Core Toss 0.4 feet. to (73)
247.4 |
Run 82
| 250 247.4 | 100
(176.7) 261.7-252.1 - Silty layer, 80°, with fresh to | (94)
] angular rock fragments. Surrounding core 252.4
I fresh. Appears to be river silt. | 1
251.7 - Fracture, 80-90°.
J 1.7 racture, 80-90 Run 83
§ 251.7-290.0 - Joints moderately closely
spaced with zones of very close spacing. 255'4 }gg)
J 252.1-252.4 - Joint, 30°, crosscuts apparent [256.7
( bedding/foliation. Filled by 1/8 inch clay/ [
| breccia. Run 84
( 252.4-253.9 ~ Fractures, irregular, 0-15°, 256.7 | 100
clay/breccia filling. to (75)
| 260 | 261.8
(183.8)
Run 85
- - 264.5-266.1 - Fracture zone of very closely 261.8 93
spaced joints at 5°. Chloritization present. to (80)
Core loss 0.3 feet. 266.4
i ] 265.4-267.4 - Fracture zone, very closely (“7
J spaced joints at 20° and 30-40°. Run 86 |,
F 266.5 - Joint, 25°, crosscuts bedding, well 266.4 | 100
developed slickensides at 60°, tight. to (85)
270 | 271.2
[(190. 9) -
Run 87
( 273.5 - Fracture, 25°, open. 271.2 92
| to (71)
274.8-276.0 - Fracture zone, very closely 276.4

37y %Y T Ty 1 Ty
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-5a

SITE Devil Canyon {North Bank) SHEET No. 10 OF 20
DEPTH DESCRIPTION ; COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, | CENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. e (RQD)
% Argillite Run 88
276.4 96
to (96)
| 280 281.6 J
(198-0)1 Run 89 | -
287.6 | 100
i 1 to (88)
284.2
285.6-288.0 - Quartz stringers, irregular. Run 90
284.2 38
I 1 to (93)
288.6
r 7 288.0-289.7 - Fracture zone, closely spaced, Run 91 (3%)
open to healed joints at 30°, faint slicken-
. J sides. Run 92
((290 ) 289.9- 72)
05.0 292.4 | (48
291.0-297.6 - Shear/fracture zone, joint very {444_J
4 closely spaced at 0° and 20-30°, slickensides
( well developed. Run 93
291.0-292,9 - Joint surfaces slick, 222-4 (1138)
1 highly chloritized. 0
( 21: y2;7 . ;;e 40° 2964
96.3-297.9 - Shear, . RO 94 [ To0
B T 296.2-297.6 - Fracture zone, jointed 20-40°, (0)
highly chloritized, slickensides. N .
| 297.7 | Graywacke Light to medium gray, fine grained graywacke |Run 95
(210.5) with thin interbeds of argillite.” Bedding/
foliation highly deformed by syndepositional [297.9 |100
| 300 | processes, generally at 15°. 352 . (92)
(212.1) 297.7-367.4 - Joints moderately closely )
spaced with zones of very closely to closely
r h spaced. Numerous weakly healed and rebroken. 1
J Generally at 20° and 40-50°. Faint slicken- [Rryn 96
ides.
- siees 302.9 | 98
to (86)
J 307.2
( Run 97
307.2 | 100
g to (90)
312,0




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
| CLFENT ALASKA POWER AUTHORTITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY 0B NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE No. BH-5a PROJECT Susitna Hydroelectric Project HOLE No. BH-5a
SITE Devil Canyon (North Bank) sHeeT o, 11 oF 20 SITE Devil Canyon (North Bank) SHEET no. 12 oF 20
Tl e | eI mmiomesamerane | SR L wecree | SSSEescULETUTIoneneTaE e | SR |
~g}g 2 Graywacke L Graywacke
219 Run 97 342.0-348.5 - Fracture/shear zone, very un 105
L L closely to closely spaced fractures, partially Run T0€
T 1 weakly healed. Joints at 20°, 25°, 30°, and 343.3 90
L Run 98 60°. Carbonate common. Possibly shearing. to' (48)
- 312.0 1100 L 342.0-343.5 - Highly fractured zone, 346.4
to (85) W numerous joints at 20-30°, weakly healed.
317.3 L Core loss 0.6 feet. Run 107 12(;
S 1 E’n—l‘os“M
317.0-317.7 - Fracture zone, very closely
L spaced joints parallel to bedding/foliation. e 347.7 | 100
] Run 99 | 350 J to (75)
317.3 93 (247.5) 350 ]
to (43) ]
| 320 320.5 - Joint, 20°, minor shear with 1/16 inch|320.3 i Run 109
(2’26.2’)} clay/breccia, highly chloritized. ) — h
L Mr\ 100 3?0.5 1?8)
322.0-323.6 - Fra R ! i . . 0
k quartzsz\]%o'intngicggrggg?ne healed with 320.3 {100 L 354,3 - Fracture, 10-15°, irregular, faint 354,7
’ to (78) slickensides, chloritized. - s
L 4 339 L Run 110
325.8-326.4 - Joint, 15°, minor shearing Run 101 W 354.7 94
J healed with carbonate, parallels bedding/ un L to (59)
- foliation. 323.9 | 100 { 356.1
to (89)
328.3 Run 111
F oo 5 358.1 | 100
run 10 361.2-361.5 - Joint, 20°, tight, faint to | (96)
L3s0 . 1 8 | slickensides, planar, chloritized. 363.1
(233.3) 328.3 (100
to (92)
| i 333.3 L
. . ] Run 112
333.2-333.4 - Joint, 25°, crosscuts bedding,
L healed with clay/breccia and carbonate. o 103 93 L 323.1 }gg)
1 13.7.333.8 - ) . 0
i?igg1§3§pfced52§?E{ﬁfaﬁ?‘gﬁeﬁg?ﬁgsYery (29 367.4-392.4 - Joint spacing wide to very wide. 368.1
L | chloritized. ) Run 104 L Thickly bedded at approximately 0-10°. I
334.7 100 T R "3
i 1 338.0 - Joint, 159, slickensides, tight, RN L 370 un
highly chloritized. : Run.lo (261.6) 358.] }(g)g)
310 340.6 - Joint, 20-30°, curved, minor shearing, 338.3-] 98 | 37(3)_]
[(240.4]] highly chloritized. 343.3 | (78) -
1 3 1 ] ] 3 k i i 3 3 } 3 i ] 2 3 ]
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YQRK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB No.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-5a
SITE Devil Canyon (North Bank) SHEET NO. 13 oF 20
L e | e e e | SR |55,
i { Graywacke Run 114
373.1 | 100
| | to  [(106)
378.1
1 Run 115
378.1- 1(00)
380.5 91
380
n ] -
(268.7) Run 116
380.5-| 100
T 382.5 {(100)
I Rin 117] 70
f (50)
i 1 Run 118
f J 386.2-387.1 - Fractures, very tight, healed. 3§g'5 }82)
388.2
i i Run 119| 100
390 - (73)
Run 120{ 100
(275.7) (67)
Run 121
-392.4 - ] _ 391.2- 1004T
(277'4) Argillite Dark gray to black, very f1ne_gra1ngd mgta- 393.4 | (82)
! sedimentary rock. Sulphide mineralization -
= E common. Joint spacing wide to very wide. Run 122
393.4 ( 100
to (94)
g 396.5
( 297.6-399.4 - Sandy argillite, very fine Run 123
sand grains in fine grained argillaceous
- - matrix. 396.5 | 100
to (100)
401.3
400
(282.8)
| [Run 724 100
i (87)
Graywacke Rock description as above. Joint spacing . Rzgzlgs 100
403.1 1 wide to very wide, Healed fractures at 20 104 61 (89)
280,2) and 40°, faint slickensides on chloritized

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-5a
SITE Devil Canyon {(North Bank) SHEET No. 14 oF 20
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JO(NTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF AN (RQD)
Graywacke syrfaces. Run 126
B b 404.6-1 100
407.4 | (96)
L | I
Run 127
410
I7 b 407.4 | 100
(289.9) to (92)
J 412.3
Run 128
i ] 412.3 | 100
to (89)
I ] 416.8
| 4 Run 129
416.8 | 100
-, 420 - a9 (o8
(296.9)
T Run 130] 94
(56)
Run 131
425.7
{301.07] Argillite | Rock description as above. 4%g'7 (gg)
425.7-456.6 - Joints moderately close to 428.4
- E widely spaced, average 30°. Low angle set,
15°, highly chloritized.
430 | Run 132
(304.0) 428.4 | 100
to (90)
L i 433.6
( ] Run 133
437.8 - Shears, minor, joints at 40°, highly 433.6 94
chloritized with very thin coating of clay/ to (88)
I 1 breccia, tight. 436.8




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-5a
SITE Devil Canyon {North Bank) SHEET NO. 15 QF 20
DEPTH 206K TYPE DESCRIPTION : COLOR, TFXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, BENSJ: REG
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (RGD}
Argillite Run T134] 100~
1 (81
LAA,AAWL,A“_W
L 440 440.A4-442,5 ~ Zone of very closely spaced Run 135
(311.1) joints at 30-35°, tight, chloritized. 438.4 97
443 .5-442 .5 - Shears, 20-25°, very closely 422 9 (69)
7 spaced, highly chloritized, slickensides, :
carbonate/gouge/breccia coating. ]
1 Run 136
Cimi N . R
g??égensggégt, 20°, healed, very tight, faint 4429 | 100
i : to {100)
446.9
T Run 137
' 446.9 98
L 450 to (90)
(318.2) 451.6-456.6 ~ Core barrel mislatch. 452.0
§ | -
Run 138
W 452.0 72
to (0)
457.0
T 456.6-527.4 - Joint spacing generally wide to
very wide with zones of very close to closely |
spaced. Occasional irregular, healed
1 fractures and guartz stringers. Run 139
‘ 457.0 | 100
L 460 to (96)
325.2) 461.9
ﬂ I I
Run 140
1 461.9 100
to (100)
466.9
Run 141) 100
1 (100)

il

ozl
ez
ol
=)
ossizad
e
]

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHCRITY JoB No, P5700.05
PROJECT Susitna Hydroelectric Project HOoLE no. BH-5a
SITE Devil Canyon (North Bank) sHeeT no. 16 ofF 20
DEFTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINTING , FRACTURING, FAULTING, LENGTH REC
(F1) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF RuN (RQD)
O Run 141
'(3%7293) ArgTitite 466.9 | 100
to (100)
471.9 |
L —
Run 142
L ] 471,9 | 100
475.5-475.9 - Ouartz vein, 5-10°, 1/2 inch to (100)
L wide. 476.9
1 476.8 - Joint, 50°, open, planar.
- E 478.6 - Joint, 60°, part open, rough. Run 143
476.9 100)
to 94
480 481.9
(333.6)
1 Run 144
L ] 481.9 100
to (100)
486.9
L b
— |
L . Run 14
L 486.9 }00)
to 96
490
(346.4ﬁ 491.9
| | 1
Run 144
| 491.9] 100
| to | (82)
L 497.0
4
L d Run 147
497.0 }00)
to 96
L 500 502.0
(353.5)
I I B R R )



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-5a
SITE Devil Canyon (North Bank) SHEET N0, 17 oF 20
n RocK TYPE s oo ot Ao Lo sove. S s | or'mn | 528,
- ] Argillite Run 147
Ran T48] 100
(93)
1 _—
( 505.2 - Joint, 20°, possible shear healed Fun 149
I weakly with carbonate. 503.4 | 100
{ to  [(100)
J 508.4
| J [
It 510 510.4 - Fracture, 60°, open, rough, irregular, Run 150
(360.6) 508.4 | 100
J to (100)
- 513.7
513.0 - Shear, 40°, highly chloritized, 1/16
inch clayey breccia, slickensides. -
i i kun 151 '
515.5—516.8 - Fracture, 0-20°, very irregular, 513.7 9%
B | highly chloritized. to. (85)
518.4
L ]
Run 152 71
520 I (29)
(367.6)| Run 153
J 519.8 | 100
522.7-527.4 - Shear/fracture zone, joints to (84)
F very closely spaced at 10° and 20°, generally | 523.6
irregular, slick, highly chloritized, well L
[ 7 developed slickensides, carbonate. Core loss Run 154
2.4 feet.
523.6 57
P k to (12)
527.4-538,1 - Fracture zone, closely to 528.5
moderately closely spaced joints and fractures
- b at 20-30° and 50°, highly chloritized with N
carbonate. Many are healed, rebroken by
drilling. Run 155
r 530
(374.7) 528.5| 100
’ to (94)
1 533.5

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALQ , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-54
SITE Devil Canyon (North Bank) SHEET NO. 18 OF 2@
ENGTH
i Rock Tve e Loee e b e o omsrae i | Gean | oot
Argillite —
( J Run 156
F 533.5 98
to (90)
J 538.5
3 538.1-540.9 - Shear/fracture zone, healed.
Joints, 0-5°, very closely spaced, weakly 444-’—~4474——J
healed with carbonate, tight, highly F”n 157
- 540 chloritized. 538.5-] 100
(381.8) . ) 3 540.7 (0)
540,9-597.7 - Joints, wide to very widely
| ) spaced, generally at 20°, healed with carbonatd
and rebroken by drilling, highly chloritized. [Run 168
Sego?dary set at 40-45°, moderately closely to 510.7 | 100
idely s d, tight. .
J W y space ig o (26)
( 545.7
Run 159
( 545.7 | 98
J to (86)
550 550.6
R388.9) = L
B ] Run 160
550.6 | 100
= i to (100)
555.7
Run 161
1 555.7 | 100
to (100)
560.9
560 A
ﬁ395.9) I B
] Run 162
( 560.9 | 98
to (88)
E 565.9
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BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JoB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE N0 BH-5a
SITE Devil Canyon {North Bank) SHEET NO. 19 oF 20
(i ROCK TroE T A Ui U o A A
| 1 Argillite -
] Run 163
I 565.9 | 100
g to (100)
570.4
. 570
(403.0)
Run 164
- 1 570.4 [ 100
to (92)
L ] 575.4
I ] Run 165
| 575.4 | 100
7 to (94)
580.7
L 580
[¢410.1) Run 168
L # 580.7- 100
‘ to (87)
L 583.7
| ) Run 161
L | 583.7 | 100
] to (94)
588.5
L J
L 590 Run 169
(417.7) 588.5| 100
| to (100)
L B 592.6
]
I ] Run 169
592.6 92
to (92)
L ] 597.9
b § 3 3 ! ] 1

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY Joa NO.  P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a

SITE Devil Canyon (North Bank) SHEET NoO. 20 oF 20

- 1
N LENGTH

i Rock TYPE T . WATER Lost O BAIN. GAVING, LOST conE, CemenTine  £76. | SE7N |20,
| 507.9 | Argillite END OF BORING Run 169[92(92) |
(4.22.7)
| 600 |
(424.2)
L]
L R
.
]
-
.
S

i ] ! ] ] ]
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Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers
Buffalo, New York Buffalo, New York
SUMMARY LOG SUMMARY LOG
Client ALASKA POWER AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No. P5700.05
Project __Susitna Hydroelectric Project Hole No._ BH-5a Project _Susitna Hydroelectric Project Hole No._ BH-ba
Site Devil Canyon (North Bank) . SheetNo. _1  of _2 Site_ Devil Canyon (North Bank) SheetNo. _2 of 2
PERMEABILITY | CORE RECOVERY RQD NUMBER OF PERMEABILITY [ CORE RECOVERY’ [ NUMBER OF
e |ty | e em /e, % % JOINTS PER ROCK  TYPE REMARKS ritioll el RTINS % " JoINTS PER ROCK  TYPE REMARKS
10-6 10-4 10-2 20 40 80 8O 20 40 €0 BO 5 10 15 20 10-6 10-4 102 20 40 60 80 20 40 60 80 A 1@ 15 20
- R I : Argillite L 360 L Graywacke
- 20. b N
|8 | | Fracture zone. 350
L a0 | ——. fg - |
940%-F F00-1 692 Argillite
;60 2 — Graywacke
- L 420
- 80 | — Argillite
440+ - Shear.
100+ 904 - 657
460 1T—
F120 +— - 1]
% | 480
140 —
—1 869 . . 500+ 621
R — [ Joints, slicken-
sides. 5 [~ Shear.
| D Phy1litic sheen. [ 5201 ] Shear/fracture zone
180 T—— Argillite/
] Graywacke 540 o Shear/fracture zone
200 834 Argillite — | 586
B Fracture zone, L 560
220 healed.
| 580+
F240-1—
798 600 1 55115 - END OF BORING
2604+— 597.9'
1280 J | |
— Shear/fracture zon
7 Shear/fracture zong N
3001 763 | Graywacke g
320 1.
B — Shear/fracture zong ] - —
340 ! | o
|| Shear/fracture zond ]
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK
DRILLING REPORT
CLIENT: ALASKA POWER AUTHORITY J0B NO.:  P5700.05
PROJECT: Susitna Hydroelectric Project HOLE No.:; BH-5b
SITE: Devil Canyon (North Bank) SHEET NO. 1 OF
CONTRAcTpR: Interstate Exploration Inc. priLLING DaTES: June 19 T0 June 26, 1981
LOGGED BY. K.J. White, M.P. Bruen DATE: July 1981
DRILLING soIL — CcASING DIAMETER: NW (3.0") T1.D.
METHOD : ROCK Diamond Core - Triple Tube  cORE DIAMETER: NG (1.75") 0.D.
LOCATION : LaTITUDE  N3,222, 964 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E616,638 GROUND SURFACE  976,6
AzIMUTH  277° ROCK SURFACE 976.6
DIP 45° BOTTOM OF HOLE  835.0
WATER TABLE
NOTES: 1) Depths measured along hole. True depths in ( ).
2) AlT angles measured to the core axis.
OEPTH DESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN %,
(FT) ROCK TYPE “TALTERATION , WATER LOSS OR GAIN, CAVING, LDST CORE, CEMENTING, ETC. LENGTH (RED)
0.0 Argillite Medium to dark gray, fine grained meta- Run 1
sedimentary rock. Very thin beds coincident 0.0- 92
- - with weak to moderately developed foliation. 2.5 (24)
Occasional very thin to thin beds of Tight
gray, fine grained graywacke. Fresh, hard, Run 2
s 4 and well indurated. Minor quartz veins and 2.5 87
stringers. Sulphide mineralization, pre- tc; (55)
dominantly pyrite, crystals up to 0.5 inch, 6.3
- 4 some being replaced by quartz. )
Joints close to moderately close spaced with Run 3 75
] iron oxide staining near surface, and chlorite (a1)
{ and carbonate at depth.
0.0-88.3 - Joints close spaced, iron oxide Run 4
(;O” e staining. 7.9 84
( 7.9-8.7 - Core broken by drilling, pieces less to (54)
J than or equal to 0.2 feet. 12.9
( 11.0 - Bedding foliation at 60°.
] 14.1-14.3 - Core broken by drilling. Run 51 &3,
( FRun 6
J 14.7 100
| to ) (57)
17.6
5 J Run_7 F
19.5-20.6 - Some core loss. Core badly broken 14.7- 1100
20 | by drilling, pieces up to 2 inches. %;148 (gg)
(14.1) , (0)
APPROVED: (Zﬁjﬁ/{jfh pate:  February 1, 1982

iron oxide staining, probably open.

.DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-5b
SITE Devil Canyon (North Bank) SHEET NO. 2 OF 7
DEPTH DESCRIPT!ON : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, 5§"ng REC
(FT) Rock TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST GORE, CEMENTING , ETC. Py (RQD)
Argi11it [Run_3 (397
4 Argillite
r s Run 10
4 21.5 100
i to (79)
26.3
F .
Run 11
26.3 93
- - to (76)
29.2
— .
- 30 Run 12
21.2
(21.2) 29.2 96
J to | (85)
( 34.0
| I
{ Run 13
34.0- | 100
_ 36.7 (15)
( 37.1 ~ Joint, 40°, faint slickensides. _ 1
| 37.3-39.3 - Core loss of 1.6 feet. Core Run e
( broken by drilling, pieces average 1 inch. 39'3' (13)
_
a0 | 40.3 - Bedding/foliation at 50°. Run 15 F
F(ZB'B) 41,7-42.0 - Core broken by drilling, pieces 39.3 9’4
J 0.5 inch to 1 inch. o (88)
I 44.2
I ] . o : : 1
45,9 - Joint, 50°, talc/chlorite coating. Run 16
L | 44.2 | 100
to (85)
48.1
= 48,0-49.7 - Numerous quartz stringers, average| | |
1 0.5 inch wide, folded and stretched, un- cun 17| 100
fractured. Comprise 30 to 40% of rock. | (100
- (gg o 51.1-51.3 - Quartz stringers, 0.3 inch to 1 [RUI 18|
' inch side, folded, unfractured. t(; (68)
52.5-52.8 - Joints very close spaced, heavy | 52.1 | |




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALQO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORTTY JoB No.  P5700.05
PROVECT Susitna Hydroelectric Project MOLE NOo. BH-5b | proJECT Susitna Hydroelectric Project HOLE No. BH-5b
SITE Devil Canyon (North Bank) SHEET NO. 3 OF 7 SITE Devil Canyon (North Bank) SHEET Wo. 4 oF 7
ey RoCK TP T RNt Syt B O iy RoCK TYPE B e e o oo e | RN | nct)
Argillite Run 19 Argillite 84.9-86.9 - Core loss of 0.8 feet. Core Run 30 76
- o broken by driliing, pieces 0.5 inch to 2 84.8- | (0)
52.1 96 inches. 86.9 .
i to (61) | Run 3]
1 U . 57.0 { . 88.3-90.7 - Shear/fracture zone, joints very 86.9- | 100
§7,2-57.7 - Core broken by drilling, pieces close spaced, joints at 25° to 70°, chlorite 89.3 (67)
L 1 inch to 2 inches. Run 20 and si1t coating, some have slickensides. Run 3
] 58.2-58.7 - Quartz stringers, 0.5 inch to ggg- }(5)2) ‘(%% 6 h 88.3-102.0 - Joints close to very close spaced,| 89.3 100
1 inch, folded, fractured but tight. . -6) chlorite coating. to (67)
| 60 ] 59.2-59.4 - Core broken by drilling, pieces Run 21 L h 92.3
(42.4) 1 inch to 2 inches. 59.4 9] Run 33
L b 612:(.)9 (74) \» 41 92.3 100
to (68)
Run 22 96.1
- 1 62.9 (97) - ] Run 34
to 76
. 100
L ‘ 66.5 - Joint, 40°, silt coating. 66.6 L 9501 (70
7 1
un 23] [ 091
| R . - : o, £ itt. 66.6 100 ] Run 35
: 68.0 - Joint, 50°, trace of siit . o (89) - 100 99.1- | 100
69.6-69.8 - Joints very close spaced. Joint 69.3 (70.7) 101.6 | (56)
L 70 at 40° has slickensides. Run 24 L ) L. Lﬁﬂp—j
| $114 ; 69.3-( 100 1 102.0 - Bedding/foliation at 30° to 40°. Run 36
(49.5) 71.5-72.2 - Core broken by drilling, pieces . . 101.6 97
1 inch to 2 inches, minor iron oxide staining.| 71-8 (96) 102,0-200.3 - Joints close to moderately close | ¢, (51)
i | 1 spaced, average 1 foot, trace of carbonate 105.1
Run 25 and chlorite coating.
71.8 98 -
| ] to (71} | | Run 37 [100(100
76.2 |Run 38 |100(100
] | | run 39| 199
76.2-| 100 109.7 - Shear, 30°, 0.1 inch of breccia, Run 40
L 77-9‘ (68) I slickensides, chlorite coating. 108.0 99
: | Run 27 (77 B)W to {99}
{ ‘ Ab! L - 112.0
80, 80.0 - Bedding/foliation at 10° to 20°. Run 28 d ]
(56.6) 79.3 95 Run 41
L. 4 82.5-83.8 - Core broken by drilling, pieces 813:00 (76) L ”tg'o (gg)
} 0.5 inch to Z inches. qunts at @0 t0.60 s . 1 115.5 - Bedding/foliation at 50°. 6.0
|_ 1 some- have chlorite coating and slickensides. Run 29[ 7100 116.0 - Joint. 50°. s1ickensid
o= 2 ] 1 ‘ —
I 83.0-83.3 - Core broken by drilling, pieces gzg‘ (50) - . oin siickensides
._average 1 inch :
3 3 3 3 % kil A B! 3
E i }

i
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE No. BH-5b
SITE Devil Canyon (North Bank) SHEET NO. 5 OF 7
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. ofﬂR‘,)UN (RQD)
Argillit un 42 94
; Jnrgntiite 116.0- | (88)
i( 119.3
120 | Run 43 |
[ (84.9)
119.3 100
[ k to (90}
123.7-124.1 - Core broken by drilling, pieces |124.2
0.5 inch to 1 inch.
S —
&ﬁn 44
L 4 126.7-127.6 - Numerous quartz stringers, less
than 0.5 inch wide, folded, unfractured. 124.2 96
Comprise approximately 25% of rock. to (90)
i 129.3
( A
130 4 130.0 - Bedding/foliation at 40° to 50°. Run 45
((91-9) 129.3 | 100
to (88)
i 134.3
f -
Run 46
[ i 134.3 100
to (96)
L 4 139.3
140 Run 47
{ (99.0) 139.3 | 100
| to (86)
( 143.7
J D
| J Run 48 | (83)
r Run 49
145.2 95
to (89)
I 1 149.3

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-5b
SITE Devil Canyon (North Bank) SHEET NO. 6  OF 7
S| oo e | OSSEHOLSLULIERIE M NG TS TS | SRR | e
150 Argillite
[ (106.1 Run 50
| 149.3 99
I to (96)
J 154.5
r 154.5 - Bedding foliation at 50°.
Run 51
- 1
154.5 | 100
to (90)
o 1 158.0-159.3 - Shear/fracture zone, joints very |159.3
close spaced. Shears at 30° and 50°, 0.1 inch
of breccia, clay, and chlorite, fractures at
169 ] 40°. Core badly broken, pieces average 1 inch, Run 52
((175-1 many have slickensides and clay coating. Core
J loss of 0.5 feet. 159.3 80
( 159.3 - Quartz vein at 40°, 0.5 inch wide, to (77)
unfractured, upper contact has slickensides, 164.3
lower contact is tight.
. 1 i
162.9-163.9 - Core loss of 0.8 feet. Core
J broken by drilling, pieces average 1 inch. Run 53
I 167.1-168.0 - Core loss of 0.6 feet. Core 164.3 94
broken by drilling, pieces 0.5 inch to 1 inch. | to (90)
- 4 169.3
R
L. 170 |
(120.2) Run 54
L 4 169.3 | 100
to (86)
174.1
1 174.0 - Bedding/foliation at 40°. |
( Run 55
| 176.6-177.3 - Shear/fracture zone, joint 174 .1 100
( spacing is very close. Joint at 40° has to (86)
J slickensides and chlorite coating. Other 179.3
joints at 30° and 50°. Core loss of 0.3 feet.
( 178.8 - Joint, 50°, silt/clay coating. No AAJ
evidence of shearing. 1700 |
3 180 180.1-181.5 - Core broken by drilling, pieces [Run 56 (80)
L.(127.3 0.1 feet to 0.2 feet.




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING EMNGINEERS

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

BUFFALO , NEW YORK
DRILLING REPORT

JOB NO.

P5700.05

HOLE NO. BH-5b

SITE Devil Canyon (North Bank) SHEET NO.7 OF 7
DERTH DESGRIPTION : GOLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC
(F1) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING » ETC. | Cirpy | (moD)
8 Argillite
Run 57
L h 182.3 100
to (94)
J 187.3
1187.0-188.7 - Shear/fracture zone, joints very
L close spaced. Joints at 20° and 50° have R E81 85 ]
E slickensides and chlorite coating. 187.3- (62)
188.7 - Breccia is less than 0.1 inch wide.[189.3
L 190 ] Run 59
(134.4) 189.3 100
to (100)
] 192.7
[ Run 60
L B 194.7-195.3 - Shear/fracture zone, joints very 192.7 92
: to (69)
close spaced, joints at 20° have slickensides, 1195.3
L most have a trace of silt coating. Core loss *
e of 0.2 feet. Run 61
195.3 100
to (96)
| ; ‘ 200.3
1 199.9 - Shear, 50°, slickensides, less than
0.1 inch of gouge.
| 200.3] |
(141.6 END OF BORING
L
: 4
i 3 ¥ 3 3 3 i
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Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No. __ P5700.05
Hole No.__ BH-5b

Site Devil Canyon (North Bank) o SheetNo, _ 1 of |
PERMEABILITY | CORE RECOVERY ROD NUMBER OF
ol crer |y em 7 ane. % % JOINTS PER ROCK  TYPE REMARKS
10-6 vo»“‘ 10-2 20 40 60 BO 20 40 60 _BO 5 10 15 0
01397 | : Argillite
20
L 40
_4 942 e
L 60 +
- Shear/fracture.
80
F Shear/fracture zone
100
F120
140 |
160 — Shear/fracture.
BELR — Shear/fracture.
4 838 I~ Shear/fracture.
200 END OF BORING
200.3'
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BUFFALO, NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

TOP_OF ROCK

CLIENT: ALASKA POWER AUTHORITY JoB No.:  P5700.05
PROJECT: Susitna Hydroelectric Project HOLE NO,: BH-7
SITE: Devil Canyon (South Bank) SHEET NO. 1 oF 16
cONTRACTOR: Interstate Exploration Inc. priLLing pDaTes. May 18 10 May 31, 1981
LOGGED BY. R_R. Henschel DATE: July 1981
DRILLING SOIL Casing Advancer CASING DIAMETER: NW (3.0") I.D.
METHOD : ROCK Diamond Core - Triple Tube  CORE DIAMETER: NQ (1.75") 0.D
LOCATION : LATITUDE  N3,221,701 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E616,133 GROUND SURFace 1351.0
AZIMUTH  009° ROCK SURFACE 1343.2
DIP 45° BOTTOM OF HOLE  998.7
WATER TABLE
NOTES: 1) Depths measured along hole. True depths in ( ).
2) A1l angles measured to the core axis.
DEPT : ; , FOLIATION, \ \ X L
iy RocK TYPE O R ARG, WATER Locs O AN, CAVING, LOST CoRE, CEMEwTNG, o, | Lewers | €€,
0 Overburden
L -5
L d
| i

11.0 JggiArgi111te/
7 Graywacke

20
F(14.1) 7

Medium to dark gray, very fine grained
argillite interbedded with Tight gray, fine
grained graywacke in very thin beds. Foliation
parallels argillite bedding at 70° with gray-
wacke bedding/foliation planar to highly
deformed. Well indurated, tending to break
along bedding. Generally fresh to slightly
weathered with iron oxide staining and
carbonate coating on joint surfaces. Numerous
jrregular fractures healed with carbonate.
Occasional quartz veinlets. Jointing very
closely to moderately closely spaced at 0-15°,
55-65°, and 70-80°.

”

Run 1
11.0 81
to (0)

14.8

Run 2
14.8 80
to (0)

19.2
[Run 3 [ 100
(17)

paTe: February 1, 1982

e JETTL

-y

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-7
SITE Devil Canyon (South Bank) SHEET NO. 2 OF 16
DEPTH HOGK TYPE OESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRAGTURING, FAULTING, SENeTH REC
(FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT] (RQD}
Argillite/ 11.0-12.7 - Rubble zone. 19.2-
B - Graywacke 12.7-27.1 - Fracture zone, very closely spaced AZE;ZMJ —
joints, 70-80°, paralleling bedding/foliation, |Run 4,5[62 (0)
i and 0-15°, TIron oxide staining. Core loss un 6 191170)
| 1.4 feet. 23.8- | 94
25.4 (25)
I | Run 8
J 25.4 100
r to (41}
29.3
i s |
-
(21.2) Run 9
= J 29.3 100
to (83)
34.3
| A Run 10
37.5-38.1 - Fracture zone, very closely spaced | 34.3 96
joints at 0-10° and 70-80°. to (76)
- B 39.3
a0 |
(28.3) Run 11
39.3 96
B 1 to (73)
44.9
J |
: Run 12
( 4.9 95
to (90)
( 1 49.3
50 - — - : B
(35.4) Argillite Rock description as above, with occasional Run 13
( . thin beds of graywacke. Hard, fresh. Closely
spaced joints. Numerous thin quartz veins. 49.3 | 100
] to (9%)
53.1




“SITE

CLIENT

‘PROJECT

ACRES "AMERICAN INCORPORATED - CONSULTING ENGINEERS

ALASKA POWER AUTHORITY
Susitna Hydroelectric Project

Devil Canyon {South Bank)

BUFFALO , NEW YORK
DRILLIING REPORT

JOB NO

HOLE NO. BH-7

SHEET NO. 3 OF 16

P5700.05

r DESCRIPTION : COLOR, TEXTURE, FOLIATION , JOINTING, FRACTURING, FAULTING, [

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

LENGTH
D(ErsrT»” Rock TYRE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. | Crprp" (ssgl
Argillite Run 14 60
| A
Run 15
i i 54.1 | 100
to (94)
L 59.0
| -59.0
(81.7) Quartz [ Light gray, fine to-medium grained dike Run 16
60 ﬁ Diorite material, very hard, sharp contacts. Joints
(42.4) moderately close to widely spaced at generally | 290 100
[ 10-20° and 70-80°. to (70)
I 63.0 nglggﬂ
r . Run 17
, 63.0 100
. to (97)
+ 1 67.7
L 1 Run 18 1100(73
. Run 19 {0d
. 83
L 70 ﬁ -
(49.5) Run 20
' 69.6 | 100
i i to (80)
73,3 | 74.9
HAL51.8) 2 CArginlite/ Rock description as above.
Graywacke B
L ; ] Run 21
‘ ‘ 74.9 | 100
L to | (45)
1 78.9
| 80 ] Run 22
|(56-8) 78.9 | 88
to (61)
5 1 83.5
83.5-86.4 - Core broken by drilling. Fragment§
0.25 to 2 inches with chlorite coating,
L ‘possible fracture zone. Run 23 [100{0Q)
j p 3 1 ] § 3

CLIENT ALASKA POWER AUTHORITY JOB NO.  P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-7
SITE Devil Canyon (South Bank) SHEET NO. 4 OF 16
DEPTH ROCK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 'aENg‘m REG
{FT) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT.) {RQD}
Argillite/ Run 24
Graywacke
87,0-104.8 - Shear/fracture zone at very 84.1 94
closely to closely spaced joints, highly to (0)
chloritized breccia and gouge, faint slicken- 89.1 {47
sides. _ ]
L a0 87.0-91.0 - Core loss 1.3 feet. Run 25
(63.6) 94.4-104.8 - Joints, 70-80° paralleling 89.1 8]
| bedding and 0-10°. Core loss 3.3 feet. to (42)
94.3
i L
L Run 26
94,3 64
to (0)
L 99.3
L;gon Run 27
(70. 99.3 54
| to (0)
104.1
Run 28
L 104.1 93
to (9)
108.7
- 108.3-122.4 - Shear/fracture zone, very
closely spaced joints. Extensive chloriti-
zation on rock fragments and joints. Run 291 77
L110 . 7ﬁ,&4
(77.8) 109.0-110.0 - Breccia/gouge.
L 110.0-113.0 - Jaint, 40° and 20°, very Run 30
closely spaced. 110.0 56
- - i to (0)
L 112.0-115.0 - Breccia/gouge. 1150
Run 31| 2%
{0)

ey
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BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-7
SITE Devil Canyon (South Bank) SHEET NO. 5 OF 16
| eonee | SSSEELvcoLon e oy ot e e, | SRR |
; Argillite/ Run 31 24
B - Graywacke 115.0 (0)
[ 119.1
1120 Run 32 |6 (0)
1(84.8) Run 33
120,2- 69
- i 122.4 (0)
Run 34
( 1 122.4 100
125.9-130.7 - Shear/fracture zone, very to (27)
closely to closely spaced joints at 0-10°, 126.1
B ] 50°, 80-90°, healed with carbonate, s——=r 1
Toritized Run 35
chloritized gouge. 126.1- 86
X | 125.9-126.1 - Breccia/gouge on joints at |128.2 | (0) |
80-90°, possible slickensides. Run 36 90
126.9-127.3 - Gouge on fracture at 30°, (0)
};?99)' 1/4 inch thick. Core loss 0.6 feet. AAQ*A—J*
130.1 ~ Foliation well developed, 30-35°. Run 37
- , Phy1litic texture locally. 130.1 89
133.0-133.4 - Fracture zone, very closely to (58)
spaced joints at 30-50° and 0-10°. 133.7
135.4 - Joint, 60-70°, slickensides. Run 38
133.7 100
) 7 to (99)
138.6
- |
140 Run 39
_(99.0)> 138.6 100
to (83)
i | 142.1
Run 40| 100
(89)
( 1 [Run 41| 75 (0)
Run 42 |100(100
L B Run 43{ 100
(47
Run 44
- J 146.8-| 100
149.6 | (100)
e

I R R R 1 I B
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YQRK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT  Susitna Hydroelectric Project HOLE NO. BH-7
SITE Devil Canyon {(South Bank) SHEET NO. 6 OF 16
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINTING, FRACTURING, FAULTING, ";ENGTH REC
) RocK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING,.LOST CORE, CEMENTING , ETC. frmiN trQD)
Graywacke Light gray, fine grained metasedimentary rock, —
150 4 thickly bedded, disseminated sulphide minerals.
{106.1) Run 45
L | 149.6 100
to (90)
154.5
L _ AJRun 46
157.2 _ _ 154.5 | 100
an.m Argillite/ Rock description as above. Foliation poorly to (95)
B 1 Graywacke to well developed, generally parallel to 159.6
bedding. Fresh, hard.
160 Joints closely to moderately closely spaced at
(113.0) 60-70°, 80°, and 0-10°. Carbonate filling Run 47
common. 159.6 | 100
- B to (95)
164.4
Run 48
164.4 100
to (91)
L | 169.4
170 A R
(120.2) Run 49
169.4 100
- + to (100)
174.4
Run 50
( i 174.4 | 100
to (100)
L i 179.5
] -
180 Run 51
[(127.3) un
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ACRES AMERICAN INCORPORATED - 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 CLIENT  ALASKA POWER AUTHORITY JOB NO. P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 PROJECT Susitna Hydroelectric Project HOLE NO. BH-7
SITE, Devil Canyon (South Bank) SHEET NO. 7 OF 16 SITE Devil Canyon (South Bank) SHEET No. 8 ofF 16

- Fock TvPe T WATEN LoSS O SA1R: Gavies LORT cORE, GEMENTI NG ETC. | SRR | e, e Rock TrPE B NPt Ao B B g

ArgiTlite/ Run 51 Argillite/ B

B 71 Graywacke " 1 Graywacke

v 179.5 97 Run 59

L to (93)

1 184.9 F 1 213.7 | 100
L_ii to (90)
L 218.9
) Run 52 L 8
I 184.3 | 100 -
‘ 8 188.2-188.9 - Broken zone, low angle healed @g 8 (89) L(%g 503 Run 60
fractures rebroken by drilling, . 518.9 100

L1go ] Run 53 | to (90)

(134.3) 188.8 | 100 W 224.9

L to (86)

T 193.7 o 1 I

L e Run 61

" “ o4 - b 2261.:6—%27.2 - Quartz vein, 60-70°, part open 2249 98

g Run contacts. to (92)

L 195.7 | %, i | 229.5

to (96
198.9 |
. ] | 230
(162.6) 231.0-231.5 - Quartz vein, 10-15°, Run 62
| 200 Run 55 | 83 229.5 | 100
(141.4) (6] 3 ) to (86)
' Run 56 233.7-237.8 234.6

| 0 245, 0-248. 0 & Bedding/foliation highly

‘ . 200.1 | 10 - 8 248.8-251.2 - distorted and irregular. L

to (74) Numerous quartz strincers. Hard, fresh. —

| 203.7 | Run 63

} Run 57 I ) 234.6 98
to {98)
\_ 203.7 100 239.6
i 1 to (88) 3 1
208.7
L : 240 ]
208.2 - Shear, 0-10°, less than 1 inch of - - .
W breccia/gouge. L (169.7) Run 64
Run 58 239.6 100
1210 . S to | (100)
£148.5) 208.7 | 100 244.5
to (93)
L 213.7 L
3 ) 3 3 3 } : 1 ) ] : 1




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-7
SITE Devil Canyon (South Bank) SHEET NO. 9 oOF 16
DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION,, JOINTING, FRACTURING, FAULTING, LENGTH REC
(Fm RoCK TYPE ALTERATION, WATER LOSS DR GAIN, CAVING, LOST CORE, CEMENTING,, ETC. OFMN | tromy
: Argillite/
- 1 Graywacke Run 65
244.5 100
1 to (92)
{ 249.3
| 250 | B
(176.8) Run 66
I J 249.3 98
to (84)
254.3
1 254.1-254,3 - Fracture zone, very closely ]
( spaced joints at 0-10°, 45-50°, and 80-90°. V"
Numerous thin contorted quartz stringers and {Run 67
L 1 veinlets, hard, tight. 9543 98
to (86)
L i 259.2
ﬁgg o] 260.0 - Foliation well developed, 40-50°, Run 68
. bedding 70-80°. 2592 100
B y to (94)
264.1
Run 69
- E 264.1 95
to (95)
267.9
( i Run 70 {- 100
(75)
270 |
(190.9) Run 71
269.5 100
o b to (82)
274.6
]
( I
Run 72 100
| (84)

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-7
SITE Devil Canyon (South Bank) SHEET NO. 10 OF 16
DEPTH ROGK TYPE DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTiNG, FRACTURING, FAULTING, EENan REC
{FT} ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (RQD)
| Argillite/ Run 72
Graywacke 274.6-
279.6 ]
280 4
(198.0) Runt 73
- 279.6 100
( to (98)
284.6
- |
- i Run 74
284.6 100
| to (96)
( 289.6
290 | [—
[{205.0)
Run 75
- 1 292.1-314.4 - Quartz stringers, closely to 289.6 100
moderately closely spaced, up to 3/8 inches to (98)
J thick. 294.6 J
5 i Run 76
. o . . X 294.6 100
297.1 - Joint, 80°, chlorite, slickensides. to (100)
= R 299.6
299.6 - Joint, 75°, faint slickensides.
(300 4 SN E—
212.1
( ) 301.0-332.6 - Predominantly graywacke Run 77
| ] composition, thick beds, joints closely 299.6 98
spaced generally at 70-80° and 5-15°. to (62)
304.6
( 304.6 100
to (89)
B 1 309.6




LLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT
ALASKA POWER AUTHORITY JOB NO
PROJECT ‘Susitna Hydroelectric Project HOLE NO.

P5700.05

BH-7

SITE Devil Canyon (South Bank) SHEET No. 11 oF 16
YL wocree | SESHESCHOR e oo e e mone e | SR |
310 Argillite/
z219 2)‘ Graywacke
' Run 79
309.6 100
i to (78)
314.6
- 1
| _ Run 80
314.6 100
L to (96)
1 319.6
320 B S—
(226.2) Run 81
L 319.6. | 100
to (92)
L 324.7
L 1
326.7-326.9 - Fracture zone, very closely Run 82
i spaced joints at 0-10°, 50-60°, and 80-90°,  |uos o | 1o
chloritized, '
to (80)
3 b 327.5-327.8 - Shear zone, 70-80°, several 329.6
J chloritized planes.
1.330 330.6-332.6 - Shear/fracture zone, very
(233.3) closely spaced joints at 0-10° and 70-Boc,  |RU3 53 .
highly chloritized, quartz and carbonate to (20)
L A coating. Core loss 0.4 feet.
1332.6 |
| Run B4
332.6 100
to (84)
L ] 337.7
A I
Run 85
337.7 100
| 340 to (91)
(240.4) 342.1
1 ) ] ) 3 3

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

| 370
(261.6)

358.2-372.8 - Predominantly graywacke, fine to
medium grained.

DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jog No.  P5700.06
PROJECT Susitna Hydroelectric Project HOLE NO. BH-7
SITE Devil Canyon (South Bank) SHEET NO. 12 OF 16
|
ol IR IR AN A U sty o s
] Argillite/ Run 85
I Graywacke —_t
343.0-344,9 - Shear/fracture zone, 80°, very
closely spaced fractures with same very thin Run 86
F ] breccia clay gouge coating, highly chloritized.
342.1 91
to (88)
| _ 347.8
| i s
Run 87
L350
(247_5)} 347.8 | 100
to  l(100)
T 352.9
L 4 Run 88 | 100
(100)
r 1 Run 89
354.9 | 100
- ,4-363.0 - Joint, 0-5°, slick, planar,

1 358.4-363.0 - Joint, 0-5°, sTick, pl fo (83)
highly chloritized, tight, offset by 3/16 359. L
inches.

|.360 | =

Run 90
359.9 | 100
to (59)
364.6
N
Run 91
364.6 | 100
to (86)
369.6
Run 92
369.6 [ 100
to (100)
374.6

=

st



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-7
SITE Devil Canyon (South Bank) SHEET NO. 13 oF 16
DEPTH DESCRIPTION : COLOR, TEXTURE, FOUATION , JOINTING, FRACTURING, FAULTING, LENGTH REC
<FT) ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING , ETC. OF RUN (R@D)
Argillite/
7374.6 7 Graywacke | |
264, .
(264.8) Graywacke Light to medium brownish gray metasedimentary Run 93
= 4 rock with subrounded to elongate quartz grains.
Bonded Tocally with dark gray argillaceous 374.6 100
beds. Hard to very hard. Foliation poorly to (98)
o - developed except in argillaceous layers, 379.6
generally at 50°. Bedding, 70-85°, average
80°. Minor thin irregular quartz stringers. | .
380 | Joints moderately closely to widely spaced
(268.7) 0-10° and 70-80°. Run 94
379.6 100
[ 1 to (100)
384.6
Run 95 | 100
o | | (62)
Run 96
L § 385.9 100
to (82)
3 390.5
90
(275.7) J‘ /‘J
ﬁﬂh a7 (
1 390.5 | 100
{ to (76)
| 393.3_J447
( Run 98
| 393.8 | 100
I to | (94)
398.8
( -
400 4 Run 99
l(282.8) 398.8 | 94
to (86)
- 403.8
I
J 404.0-407.7 - Foliation weakly developed at vﬁ——‘
i 50-60°. Run 100

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY Jog NO.  P5700.05
PROJECT Susitna Hydroelectric Project HOLE NO. BH-7
SITE Devil Canyon (South Bank) SHEET NO. 14 OF 16
T e | SRERLGSLESOCEGRAIRA Y | S
| i Graywacke kun 100
403.8 98
. to (98)
ﬂ 409.2
((‘2‘{]38.9)_ Run 101
409.2 98
] to (91)
( 414.5
d 414.0-414.5 - Fracture zone, very closely
( spaced joints and fractures at 10° and 20°. 1
i Run 102
( 214.5 | 100
to (92)
J 418.2-420.8 - Argillaceous zone with weakly 419.6
( developed foliation at 50°.
|
420
296.9) un 103
| 419.6 | 100
( to (88)
J 424.7
427.0 - Shear, 1.8 inch wide, tight,
I ] chloritized, sulphides. Run 104
: 424.7 | 100
427.5-427.6 :
( J 428‘6-428.8:} Quartz veins. 4;8 ] (76)
429.6-432.8 ~ Argillaceous zone with bedding
430 J gt.60-65°, phyllitic locally, closely spaced (‘*“‘——
l(304.0) joints. Run 105
J 433.4-446.6 - Quartz intrusions 70% of core. 429.6 | 100
r ‘Highly irregular contorted quartz stringers, to (98)
pods and veinlets destroying original structurd 434.6
J of rock. Zones range from 1 inch to 8 inches ‘
r thick.
Run 106
434.6~| 100
i 437.7 (57)




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700.05 CLIENT ALASKA POWER AUTHORITY JoB No.  P5700.05
pROJECT Susitna Hydroelectric Project HOLE NO. BH-7 PROJECT Susitna Hydroelectric Project HOLE NO. BH-7
SITE Devil Canyon (South Bank) SHEET NO. 15 oF 16 SITE Devil Canyon {South Bank) SHEET NO. 16 OF 16
" o e | o ot o v, o conk e, g oF RN T fras o T | . e cone e, B | ST [ =
| | Graywacke L | 470 Graywacke Run 114
L L(332.3ﬂ 467.6 | 100
to (84)
440 ] 472.6
(311.1) Run 107 I
437.7 | 100
L 1 to | (88) | i Run 115
444 .7 472.6 | 100
| L to  ((100)
b E 477.8
- 1 Run 108 L ] e
444.7 1 100 479.5-480.9 - Shear/fracture zone, 15-20°, very| 477.8 | 100
L to (90) L 480 closely spaced joints and fractures, some to (64)
) 4497 (339 43 breccia/gouge, chloritized, some carbonate. 480.3 |
450 ] 450,6-456.7 -~ Argillaceous zone, hard, - L Run 117
(318.2) brittle, weakly developed foliation at 40-45°.[ 444 | 430.3 1 100
L Joints generally 50° and 70-80°. L to (90)
1 449.7 | 100 1 1856
to (98)
454.8
|
L ] L I
W Run 118
L L 485.6 | 100
b Run 110 . 488.7-490.5 -~ Foliation highly contorted and to (71
457.9-460.7 - Quartz vein, massive, hard, 454.8 | 100 folded quartz stringers. 489.7
| ] sulphide mineralization. to | (73) | 490 | S R
459.7 (346.4)
L Run 119
(ggg 2) Run 117 | 489.7 | 100
AP 461.7-462.7 - Core loss 0.4 feet. 459.7- 80 to (96)
i 461.7 | (45) | 494.7
1 Run 172 60 | 1
463.0 - Shear zone, 65°, 1/4 inch wide L1 (o) L
L breccia/gouge, healed with carbonate, Run 12
T chloritized, intact but friable, slickensides.[Run 113 I b 494.7 | 100
462.7 | 100 to (100)
L to 98 .
1 Lo (98) L 4083 | 498.3
(352,3) END OF BORING
L i 500
Run 114 (353.5)
3 3 ¥ i f 3 3 ki 3 ] b i ] 3




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client__ ALASKA POWER AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No._ BH-7 Project _ Susitna Hydroelectric Project Hole No._ BH-7
Site Devil Canyon (South Bank) SheetNo. _ 1 _ of _2 Site Devil Canyon (South Bank) SheetNo, _2 of _2
NUMBER OF PERMEABILITY | CORE RECOVERY RQD NUMBER OF
D(E:TT;‘ (E:?; P(iR)Mf:slllch.v come ZZCDVERY H‘gon JO’N,ESFT?ER ROCK  TYPE REMARKS D(E;T;' (E:E‘; {K) em / sec. Yo i Yo JU'",ESF:ER ROCK  TYPE REMARKS
10-6 1p-4 10-2 20 40 B0 B8O 20 40 60 80 5 10 15 20 10-8 10-4 10-2 20 40 60 80 20 40 60 80 5 10 I5 20
0 |T35T HNREE [ [ [ | |overburden | TOP OF ROCK 11.0' 360 ) ' Argillite/
2 ] ArgiTTdte
P 20— . Grgywacke/ ] Fracture zone. Graywacke
B 380 Graywacke
L 40 L
50 131 Argillite | 400 +106: 1
i Quartz
- Diorite 420 —--
B0 | Argillite/ Shear.
Graywacke 440 uartz veins.
100-H28 :' Shear/fracture zone | 103 ¢ m
120 Bl 1 Shear/fracture zone 460 B - Shear.
i i1 Shear/fracture zone 480 1 [} Shear/fracture zone
FT40 et -
- 500 1998
1245 _— ‘ . END OF BORING
1601 T 498.3"
F180— bt
4200"125-5 - =
- Shear.
220
240 1 Quartz stringers. - )
—+117
260
230
ka00 +113 B ] Quartz stringers. 1
I-320 Lol
{ [T Shear/fracture zone 1
340 [ = Shear/fracture zong




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.0%5
Project _ Susitna Hydroelectric Project Hole No._ USBR DH-1
Site__ Devil Canyon {South Bank) SheetNo. _ 1 _of _1
"f:rT;' Fﬁ\j :iR)McEr-l‘\El-Lol:Y “one F:Zc e R'zeo rjgmlsogng ROCK  TYPE REMARKS
) ) 10-6 10-4 10-2 20 40 &G 80 20 40 60 80 5 i 15 20
0 1420 R Argillite || Zone permeated by
| i quartz stringers.
20 Tﬁ — —]
[ B P Fracture zone.
- 404
o 1385 T T T O Fracture zone.
I = FractureS, open.
| g0- L] - Quartz vein.

o ] B b Fracture zone.
110011349 i T ™ Fracture zone. J
b2+ - -+
L 1 | ] END OF BORING

‘ 118.2
S RN

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client___ ALASKA POWER AUTHORITY Job No._ P5700.05
Project __Susitna Hydroelectric Project Hole No._ USBR DH-5
Site __ Devil Canyon (South Bank) SheetNo. _ 1 of ]
PERMEABILF CORE RECOVERY RQD NUMBER OF
D(EF':')" (E';E‘; (K) cm/ ssc. % % JO'”,LSFT?ER ROCK TYPE REMARKS
10-8 10-4 i0-2 20_40 60 80 20 40 60 BO 115 20
0 1374 Overburden
S B |
- 20\_ S N N N U OO S N N SN SN S S — S S N S S
o] ]
——11324 - TOP_OF ROCK 55.5"
L 60 u u At Graywacke ]Fracture zone.
B8 | -
80 1— P -
',. ! END OF BORING
100 11274 N [: 86.2
B | I
B » L
T T




Client__ ALASKA POWER AUTHORITY

Acres American Incorporated - Consulting Engineers

Buffalo, New York
SUMMARY LOG

Job No. P5700.05

Client ALASKA POWER AUTHORITY

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No.___ P5700.05

Project  Susitna Hydroelectric Project

Hole No.___ USBR DH-7

Site___Devil Canyon

Sheet No. of 1

Project __Susitna Hydroelectric Project Hole No._ USBR DH-6
Site_ Devil Canyon (South Bank) SheetNo. ! of 1
PERMEABILITY CORE RECOVERY rqp | NUMBER OF
D(EPT_Tr fﬁ\; m Ye % JB'NLSFT.PER ROCK TYPE | REMARKS
10-§ 5.4 5 10 15 20
0 1370) _L [ 1 Overburden

e

i
_HU

j Graywacke .
L P Faint stickensides.

END OF BORING
107.3"

-
Aﬁ%/‘%»‘

T

.

-

T T
e

-

]

TOP_OF ROCK 87.5'

o e
Liz%? inl:(:r _JL — 4; TOP OF ROCK 33.9' |
] B ’*”’iS'SiTg Oggi‘ai*,¥ i Argillite

i o hHL# - CVL RENRENE END OF BORING
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Job No.__ P5700.05
Hole No.___USBR DH-8

Ctient ALASKA POWER AUTHORITY
Project __ Susitna Hydroelectric Project

Devil Canyon (South Bank

Site SheetNo. 1 of _1
PERMEABILITY | CORE RECOVERY RGD NUMBER OF
D(EF:.T;‘ (E';?; {K) cm/ sec. % % JD'NIBSFT.PER ROCK  TYPE REMARKS
10-6 ip-4 10-2 20 40 60 80 20 40 60 80 5 10 15 20
T L B
) 0 [1448 | T | | | | Graywacke
Argillite .
- Breccia zone,
healed.
- Fracture zone.
Graywacke
Numerous quartz
stringers and blebs

- Fracture zone.

END OF BORING
150.5'

[

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG
Client ALASKA POWER AUTHORITY. Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No.__ USBR DH-9
Site Devil Canyon (South Bank). SheetNo. _1 _of 1
eerw | e, | RRCISLTY e e R | e RewaRKs
10-6 -4 i9-2 20 40 60 BO | 20 40 60 80 19 15 z‘o
0 424 il Graywacke
j) T 1] [F Fracture zone.
40 1
——1389 Fracture zone.
o i
80 7: - i ~ Fracture zone.
B - . END OF BORING
100 11318 L 87.0'
R e
- INEEENERRNENN
| | - '_,_‘{ 4
LT




Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers

Buffalo, New York Buffalo, New York
SUMMARY LOG SUMMARY LOG
Client ALASKA POWFR AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No. P5700.05
Project _ Susitna Fydroelectric Project Hole No._ USBR DH-TO Project ___Susitna Hydroelectric Project Hole No._ USBR DH-T1
Gite__ Devil Canyon (South Bank) SheetNo. _ 1 _of _1 Site Devil Canyon (South Bank) SheetNo. _ 1 of _1
o P iyl Rl I (0 I— et vl Sl B i (.
12:6 1p-1 102 20 40 60 BO 20 40 60 BO 5 Ip 15 20 10-6 10-9_10-2 80 20_40 60 8O 015 20
01475 | ] Graywacke 0 |84 ' ||| ArgiTTite
i1 4 04— .
11— F———o1 — S—
— L 40 {7867 . END OF BORING

.27

\
\
|

ote: Borehole
- daylighted.

=

Fracture zone. 4{

.| : I —
END OF BORING E—
122.7°
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project __ Susitna Hydroelectric Project Hole No.__ USBR DH-1TA
Site Devil Canyon (South Bank) _ SheetNo. 1 of _1
PERMEABILITY | GORE RECOVERY ROD NUMBER OF
P s | oy em e, % % JOINTS_PER ROCK  TYPE REMARKS
10-8 i0-4 10-2 120 40 60 BO 20 40 60 B0 5 10 | 2"0
0| 894 L | argintite
%
[ 20 - a a
‘ | END OF BORING
- 4C {866 t 29.8"

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY "~ Job No. P5700.05
Project __ Susitna Hydroelectric Project - Hole No._ USBR DH-11B
site Devil Canyon (South Bank} SheetNo. _1__ of _1
D(EF?I'T:{ (EFLig F;EKR)MCENA?:I;IJY €one .:ZCOVERV R"ZD ’ngagnpgﬂr ROCK  TYPE REMARKS
10-8 10-4 10-2 | 20 40 60 80 | 20 40 60 80 5 10 15 20
01894 L e $174
e Argillite |- Fracture zone.
- 20 —
L 40 863 | END OF BORING
33.9'

Note: Borehole

daylighted

- . in the river




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client__ALASKA POWER AUTHORITY Job No. P5700.05

Project _Susitna Hydroelectric Project Hole No._ USBR DH-11C
site _____Devil Canyon (South Bank) SheetNo. 1 _of 1
PERMEABILITY | CORE RECOVI RGD NUMBER OF
D(E;T)H (E:_:E‘; (K) cm/ sec. % B % "D'ngs,,:ﬁ ROCK  TYPE REMARKS
10-6 l()"" 10-2 20 40 80 B8O 20 40 60 BO I 15 20
089 Argillite
I 20 %
L4of#—
—1 851
r 60 |- 1l Sandy interbeds.
N
80 -
100 180
_\{,7 ~ Fracture zone.
1204 — -
al B Graywacke
140 T— T T Fracture zone.
ﬁ —t 7677 T ]
3 END OF BORING
151.1"

s

]

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ____ALASKA POWER AUTHORITY Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No._ USBR DH-12

Site_ Devil Canyon (South Bank) SheetNo. _ 1 __of 1
PERMEABILITY | CORE RECOVERY RGD NUMBER QF
il Rl T VEYS % % JOINTS FER ROCK  TYPE REMARKS
ig-6 ‘ch -2 20 40 60 60 20 40 60 80 0 15 20
0 189 | | Argillite
20 o i |5 Graywacke
et
S o]
[as)
’“ 40— 4 -
—— 861 {* - B+ c
IR v
)_ 60 = Core Missing
—“ 4 ;
=
L 80 +— 2
— Graywacke
| END OF BORING
B 127.5!
1 —
-
-
| f
RENNAREEE
B {1
[
j i ! 1 ] 3 ! ]
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Acres American Incorporated - Consulting Engineers Acres American Incorporated - Consulting Engineers
Buffalo, New York Buffalo, New York
SUMMARY LOG SUMMARY LOG
Client__ ALASKA POWER AUTHORITY Job No. P5700. 05 Client __ ALASKA PQWER AUTHORITY Job No. P5700.05
Project _ Susitna Hydroelectric Project Hole No._ USBR DH-12A Project __Susitna Hydroelectric Project Hole No._ USBR DH-13
site Devil Canyon {South Bank) SheetNo. _1 of 1 Site Devil Canyon (North Bank) SheetNo. _1 __of _1
PERMEABILITY | GORE RE( \4 RGD NUMBER OF PERMEABILITY [ CORE REcovEnvr RQD NUMBER OF
Al e (K)Ml:m/uc. o %COVER % HOINTS PER ROCK  TYPE REMARKS il (EI;E\; (K} om /wc, % % JOIRTS PER ROCK  TYPE REMARKS
10-6 10-4 10-2 20 40 &0 aob 20 40 60 80 1015 2'0 7 T 19-6 10-4 10-2 |20 080 20 40 60 80 o 15 20
b : ] ‘ Argillite Numerous thin —- . Graywacke
L 204—— quartz veins. - 204—— Argillite |
i —‘— T 40— Graywacke
861 i 877 =
L 60 +— — 60—
N ‘ | | ]6raywacke
L 80 4— 80 {— 1
FPTTER L\” [ Breccia, healed.
1 i rgillite . ia, Ted.
100 Lass L oo d sa1 L o ﬁBrecma heale
I ‘ Test
Data,
120 +——— ——L 120 1
] 4 B N HH i 1
Core Missin | | g —
L“‘O T T | ¢ L 140+ 813 i : END OF BORING
1 T [ D OF BORING | i ‘ N 137.0
160 “783’ ”—"’ = T ‘ 149.7! T *"—‘*T** ™
il ] i RRARE B
T | : bt
[ I J'_‘ bé' LT . j
T‘#A_fi HEREREN T Sy NN NN
4 _), r ‘ r ¥) ; I 7
1 | §&
T S i - EEREEEE
i | LS @ — 1 [ |
A T & & — 1 T
£ & s
T & 55 — RES 1
— | ¢ L1 X
g S
TH f &) | f mE
IR i g Sul N L]
- i | L HEER




Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05 Client ___ ALASKA POWER AUTHORITY _ Job No.__ P5700.05
Project __ Susitna Hydroelectric Project - Hole No._ USBR DH-13A Project __ Susitna Hydroelectric Project Hole No.__ USBR DH-T4
site Devil Canyon (North Bank) SheetNo. 1 of % site_ Devil Canyon (North Bank) SheetNo. _1 _of 1
NUMBER OF PERMEABILITY | CORE RECOVERY RQD NUMBER OF
ooy fewey | TREILT | RS | e | ey e | R I N
10-8 10-4 j0-2 | 20 40 60 80 20 40 60 BO 510 15 2 10-8 -4 0-2 20 40 €080 20 40 60 80 0 15 20
| 0| £E4H 4 Graywacke 0% | Argillite |- Fracture zone.
L 20 {— No || _|Argillite 20 § B L
L— —f Test —1] Graywacke - o Flow T T T
) L - i
L*4 " } END OF BORING
Dike, felsic, minor 50.0
shearing at contact
END OF BORING Note: Borehole
0.7 daylighted in the
river.
1
L - ‘
0 T
Bl HENER
-
] ]
— #} +—
3 ] 3 3 1 i 1 } 3 ] ] ; i




Acres Ametrican Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No, P5700.05 B
Project __Susitna Hydroelectric Project Hole No._ USBR DH-T4A
Site Devil Canyon {North Bank) Sheet No, _1 _ of
o NUMBER OF
PRkl it Ti}‘)'ti.:/m.‘;lcw cone R"/ECOVERY S JOINTS_PER ROCK  TYPE REMARKS
10-8 -4 j0-2 20 40 60_80 20 40 60 80 5 10 15 20
01903 Argillite [ Fracture zone.
L 26 .
|
ol 1]
f—‘f 863 g—,—
60 4.
| Fracture zone,
[ l L ( quartz healed.
80— L
L Interbeds of
EO fﬁ?’j T graywacke.
120 7—— T L
120 | 921, EEENEEEE END OF BORING
= SeimaE=a
I T
—t— | EEEEREREEE
T FHTL T I ! }_}_‘

|
=
+
7
5n
R

i
1]
£t
I

l

|

Client___ ALASKA POWER AUTHORITY Job No. _ P5700.05
Project __Susitna Hydroelectric Project Hole No._ USBR DH-14B
Site il Can orth Bank Sheet No. _1 _of 1
PERMEABILITY CORE OVEI o NUMBER OF
D(EF:.T;' (E‘gs‘; 1K) cm/mc. ':/ic " R"z "O'NITSF-:ER ROCK  TYPE REMARKS
0-6 10-4 -2 20 40 6O 80 20 40 60_80 10 15 20
0 | 902 e | - Argillite
F20f 1
S I A - Fracture zone.
I 40 4
85¢ ||
(60— (] ] - Joint, silt coating
80 — T
ol L T
100+ 815 P 2 1 - Joint, slickensides
N . - | graywacke Fracture zone.
120 b Y B
[140 T o
— 772 i — END OF BORING
160 — :l_‘ 146.2'
] N 1]
| T %44, |
T
i T T
T
L o
- | [ ] [ | [
I EEREE F‘:‘F T ‘*ﬁ—ﬁ T
I I ]
Hiiinaanan
IR RN A
\——‘4 l—L»ngas_qa -
IR ENENE
| _i -
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Acres American Incorporated - Consulting Engineers

Buffalo, New York
SUMMARY LOG

Client ___ ALASKA POWER_AUTHORITY .
Project ___Susitna Hydroelectric Project

Job No. __ P5700.05
Hole No._  USBR DH-14C

Site__ Devil Canyon (North Bank) SheetNo. _ T of 1 __
PERMEABILITY | CORE RECOVERY RQD NUMBER OF
U(EF:Y;‘ (E:;?; (K) crm/ sec. %o %o JOW,ESFT?ER ROCK  TYPE REMARKS
19-8 10-4 10-2 20 49 80 80 20 40 0 80 5 1o 15 20
0 Graywacke
L Fracture zone.
FND OF BORING
82.2"

=
e
i

et

e

i

s

e}

it



APPENDIX D
WATANA WATER PRESSURE TESTING DETAILS




r/SURGE TANK
FLOWMETER PANEL FLEXIBLE HOSE
PRESSURE
GAUGE TO WATER
0-300psi SOURCE
PRESSURE
GAUGE
0-600 psi
Q.
(] I —
Y N\
\ FLEXIBLE —
2 HOSE - FLEXIBLE HOSE
. FILTER
FLOW - CONTROL G- PASS
VALVE
r AJEAE-
“i'\ AW DRILL
RODS WATER  SOURCE
q
| (T
INFLATION__—]
LINE
TEST INFLATABLE
SECTION 4 PACKERS
SCHEMATIC VIEW OF WATER PRESSURE
TEST ASSEMBLY AGAES




-

SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-1

Location Watana

Ground Surface Elevation _opgg 7 £t
Static Water Level 1993.3 ft

Dip of Hole 70°

Stickup 7.1 ft,

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) {(min) (gpm) (cm/sec)

22.6  32.6 13 5 0.22 1.65 x 107°

30.0  40.0 18-20 6 0.10 5.65 x 1070

0.0 50.0 30-31 8 0.12 4.75 x 107°

50.0  60.0 28 3 0.0 0.0

60.0  70.0 35-36 9 0.45 1.36 x 107°

70.0  80.0 39 2 1.05 3.01 x 107°

80.0  91.1 45-46 8 5.4 1.41 x 1074

9.0  101.1 48-50 6 9.03 2.25 x 107*
100.0  111.1 53 6 >10 >2.36 x 107
110.0  121.1 60-63 8 0.48 1.02 x 107°
120.0  131.1 62-64 6 0.43 9.06 x 107°
130.0  141.1 69-73 8 0.90 1.74 x 107°
140.0  151.1 72 8 1.5 2.87 x 107°
150.0  161.1 76 6 510 ~1.84 x 1074
160.0  171.1 81 6 >10 >1.75 x 1077
171.1  200.0 No Test
200.0  211.0 98-99 4 6.0 9.08 x 107°
210.0  221.0 105 10 7.1 1.02 x 107%
220.0  231.0 109-114 5 3.80 5.21 x 107°
230.0  241.0 112-115 6 1.41 1.90 x 107°
235.0  246.0 118-119 6 1.30 1.69 x 107°
250.0  261.0 120-122 6 1.35 1.73 x 107°
260.0  271.0 No Test
270.0  281.0 133-138 10 2.0 2.34 x 107°

* Packers did not completely seal.



BH-1 (continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (min) (gpm) {cm/sec)

279.0  290.0 140-142 6 1.25 1.42 x 107°
180.0  300.0 90 8 3 6.84 x 107°
200.0  300.0 100 8 2, 5.64 x 107°
220.0  300.0 110 8 2.15 5.91 x 107°
240.0  300.0 120 8 2.3 7.63 x 107°
260.0  300.0 130 8 2.2 9.43 x 107°
280.0  300.0 138 8 2.3 1.65 x 107°

NOTE: Section 180 ft to 300 ft depth, tests performed using single packer only.
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SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-2

Location Watana

Ground Surface Elevation 1838.8 feet

Static Water Level 1768.8 feet

Dip of Hole 559
Stickup 0 feet
Depth Tested Gauge Duration Flow Coefficient of
From To Pressure of Test Rate Permeability
(feet) (feet) (psi) (minutes) (gpm) (cm/sec)
23.9 40 20 20 32 1.44 x 107°
38.9 55 26 10 18 5.96 x 107°
53.9 70 30 20 .42 to 2.5 1.14 x 10'5to 6.8 x 10'5



T

SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number py_3

Location Watana

Ground Surface Elevation 2150.7 ft.
Static Water Level 2150.7 ft.

Dip of Hole 55°

Stickup 4.6 ft.

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (min) (gpm) {(cm/sec)

3 - 45 19-20 8 0.07 6.21 x 1076
40 51 23 5 0.17 1.30 x 107°
50 61 27 4 0.20 1.32 x 107°
60 71 31 4 0.02 1.16 x 10-6
70 81 35 5 3.10 1.60 x 10-4
* 80 91 39 2 2.90 1.35 x 10-4
90 101 43 5 0.06 2.54 x 1070
100 117 47-49 5 0.08 3.05 x 1070
%110 121 No Test
120 131 54 10 0.32 1.09 x 1072
130 141 58 9 0.29 9.23 x 10-6
140 151 64 9 0.03 9.53 x 1077
150 161 67 11 0.05 1.38 x 10-6
160 171 72 1 0.03 8.00 x 107/
170 181 76 10 0.08 1.92 x 10-6
180 191 80 16 0.07 1.63 x 10-6
190 201 84 12 0.04 8.87 x 10-7
200 211 88 12 0.04 8.65 x 10-7
210 221 92 10 0.06 1.21 x 1070
220 23] 9 8 0.06 1.16 x 1076
230 241 100 8 0.20 3.74 x 1070
240 251 104 10 0.48 8.63 10-6
250 261 108 10 0.17 2.95 x 1076

*Packers did not completely seal.




BH-3 (continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (min) (gpm) (cm/sec)
260 271 112 8 0.16 2.66 x 107°
270 281 117 12 0.25 4.01 x 1076
280 291 121 8 0.15 2.33 x 1076
290 301 125 8 0.17 2.54 x 1070
300 311 129 8 0.12 1.75 x 10-°
310 321 133 6 0.16 2.26 x 10-6
320 331 137 6 0.22 3.02 x 1076
330 341 141 6 0.22 2.93 x 107°
340 35 145 6 0.36 4,67 x 1076
350 367 149 6 0.46 5.81 x 107°
360 371 153 6 0.70 8.61 x 107°
370 381 158 8 0.82 9.78 x 107°
380 391 162 5 0.40 4,65 x 106
390 401 166 5 0.47 5.34 x 10-6
400 411 170 5 0.98 1.09 x 1070
410 421 150 4 1.02 1.28 x 107°
420 43 178 5 2.8 2.97 x 1070
430 441 162 5 1.0 1.16 x 107°
440 451 187 12 2.2 2.22 x 107
450 461 193 12 1.8 1.76 x 107°
460 471 195 6 2.2 2.13 x 107°
471 520 No Test
520 531 215 8 0.59 5.19 x 107°

*530 541 190-200 6 3.22 3.12 x 107°
*540 551 100 8 0.95 1.78 x 1072
*550) 567 180 10 0.59 6.18 x 107°
560 571 235 8 0.41 3.29% 107
570 581 240 8 0.22 1.73 x 107°
580 591 200-210 10 6.07 5.59 x 1072
590 601 200 10 6.87 6.49 x 107°
600 611 224 10 0.09 7.60 x 107°
610 620 200 10 0.41 3.87 x 107°

*Packers did not completely seal.
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BH-3 (continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) -~ (psi) (min) (gpm) (cm/sec)
620 631 220 10 0.15 1.29 x 107°

%630 641 210 6 1.53 1.38 x 107°
640 651 240-250 8 5.05 3.90 x 10°°
650 661 220-235 8 3.63 3.02 x 1072
660 671 200-245 10 0.47 3.90 x- 107°
670 681 200 10 0.61 5.76 x 107°
680 691 200 12 0.94 8.88 x 10°°
690 7071 220 10 0.23 1.98 x 107°
700 7N 225 8 0.24 2.02 x 107°
710 721 225 8 0.24 2.02 x 1070
720 731 230 8 0.23 1.89 x 107°
730 741 235 8 0.24 1.93 x 1070
780 751 240 6 0.25 1.97 x 10°°
750 761 240 8 0.25 1.97 x 10°°
760 771 245 6 0.24 1.85 x 107°
770 781 250 8 2,35 1.78 x 107°
780 781 250 6 2.50 1.89 x 107°
790 801 250 8 2.23 1.69 x 107°
800 811 250 6 1.42 1.07 x 1072
810 821 250 8 1.60 1.21 x 107°
820 831 240 6 4,17 3.29 x 107°
830 841 245 8 1.29 9.96 x 107°
840 851 250 8 0.61 4.62 x 107°
850 861 160-165 8 0.57 6.63 x 107°
860 871 160 8 0.89 1.05 x 107°
870 881 210 10 0.98 8.82 x 1070
880 891 235-245 8 2.80 2.21 x 107°
890 955 235-240 8 2.45 4.61 x 107°
900 955 240-245 8 2.45 5.31 x 107°
911 955 240-250 8 2.00 5.05 x 107°
922 955 240-250 8 2.03 6.51 x 107°
933 955 240-250 10 2.1 9.41 x 107°
044 955 235-250 8 2.30 1.85 x 1072

*Packers did not completely seal



3

SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number  BH-4
Location Watana

Ground Surface Elevation 2187.8 ft.
Static Water Level 1687.8'

Dip of Hole 58°

Stick-up 0.0 ft.

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (min) {gpm) {cm/sec)

40 51 22 8 0.06 2.96 x 107°
50 61 26 6 0.9 3.60 x 107°
60 71 30-40 10 0.02 6.73 x 1077
70 81 35 6 0.09 3.03 x 107°
80 91 40 6 0.1 3.40 x 1070
90 101 43 5 0.06 1.77 x 107°
100 m 47 5 0.10 2.78 x 1070
110 121 52 6 0.10 2.59 x 107°
120 131 56 6 0.05 1.23 x 10°°
130 141 60 5 0.23 5.37 x 107°
140 151 64 5 0.10 2.23 x 1070
150 161 69 5 0.05 1.05 x 107°
160 171 73 5 0.05 1.01 x 107°
170 181 77 5 0.06 1.16 x 107°
180 191 81 5 0.15 2.79 x 107°
190 201 86 5 0.16 2.83 x 1070
200 211 90 5 0.55 9.40 x 107°
210 221 94 5 0.65 1.07 x 1072
220 231 98 7 0.86 1.37 x 107°
230 241 102 5 4.5 6.94 x 107°
%040 to 260 No Test
260 271 115 7 1. 1.81 x 107°
270 281 119 5 1.7 2.31 x 107°
280 291 124 8 0.97 1.27 x 107

*Packers did not completely seal



BH-4 (continued)

Depth Tested Gauge Buration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (min) {gpm) (cm/sec)
290 301 128 6 1.6 2.04 x 107°
300 31 132 6 1.8 2.23 x 107°
310 321 136 6 1.2 1.45 x 107°
320 331 140 8 0.21 2.48 x 107°
330 341 145 6 0.80 9.16 x 107°
340 351 150 6 0.92 1.02 x 107°
350 361 153 6 0.14 1.53 x 1070
360 371 158 6 0.08 8.49 x 107
370 381 162 6 0.83 8.62 x 107°
380 391 165 6 0.68 6.95 x 10°°
390 401 170 6 0.77 7.66 x 1070
400 a1 175 6 0.32 3.10 x 107°
410 421 179 6 0.24 2.28 x 107°
420 431 183 7 0.18 1.68 x 107°
430 441 188 9 0.19 1.73 x 107°
440 451 192 6 0.18 1.61 x 107°
450 461 19 6 0.17 1.49 x 107°
460 471 200 6 0.2] 1.81 x 107°
470 481 204 6 0.48 4.06 x 107°
480 491 209 6 1.1 9.10 x 107°
490 501 213 6 0.81 6.58 x 10°°
500 511 217 4 0.70 5.59 x 107°
510 521 220 7 0.90 7.10 x 107°
520 53] 225 6 1.0 7.73 x 1070
530 541 230 6 0.52 3.94 x 107°
540 551 234 6 0.83 6.19 x 107
550 561 240 6 2.1 1.53 x 107°
560 571 245 6 0.80 5.72 x 107°
570 581 250 6 0.92 6.47 x 107°
580 591 250 6 0.55 3.87 x 1070
590 601 250 6 0.70 4.92 x 107°
600 611 250 6 0.75 5.27 x 107°



BH-4 (continued)

Depth Tested Gauge Duration of Coefficient of
From To Pressure Test Flow Rate Permeability
(feet) (feet) (psi) (min) {gpm) (cm/sec)
610 621 250 6 0.90 6.32 x 1070
620 631 250 6 0.73 5.13 x 107°
630 641 250 6 0.97 6.82 x 107°
640 651 250 6 1.1 7.73 x 1070
650 661 250 5 0.84 5.90 x 107°
660 671 250 5 1.4 9.86 x 107°
670 681 250 6 2.9 2.04 x 107
680 691 250 6 1.4 9.84 x 107°
690 701 250 6 0.97 6.82 x 107°
700 71 250 6 0.83 5.83 x 1070
710 720 250 6 1.0 7.03 x 1070
720 731 250 6 0.95 6.68 x 107°
730 741 250 6 0.73 5.13 x 107°
740 751 250 5 0.80 6.62 x 107°
750 761 250 5 1.5 1.05 x 107°
760 771 250 5 0.90 6.32 x 107°
770 781 250 5 0.92 6.47 x 1070
780 791 250 5 0.92 6.47 x 107°
790 801 250 5 1.1 7.73 x 107°
800 811 250 5 0.82 5.76 x 107°
810 821 250 5 0.84 5.90 x 107°
820 831 250 5 0.70 4.92 x 107°

%830 841 250 5 3.8 2.67 x 107°
%840 851 250 5 2.6 1.83 x 107°
850 861 250 6 1.1 7.73 x 107°
860 871 250 5 1.1 7.73 x 107°
870 881 250 5 1.5 1.05 x 107°
880 891 250 5 1.5 1.05 x 107°
890 901 250 5 1.0 7.03 x 1070
900 911 250 5 1.0 7.03 x 1078
910 921 250 5 1.0 7.03 x 1070
920 931 250 5 0.92 6.47 x 107°
*930 941 250 5 2.4 1.69 x 107°
940 951 250 6 1.0 7.03 x 1078

*Packers did not completely seal



SUMMARY OF WATER PRESSURE

TEST RESULTS

.98x10~

Borehole Number  BH-6

Location Watana

Ground Surface Elevation 1608.8 ft
Static Water Level 1461.8 ft.

Dip of Hole

Stickup 2.5 - 5.5 ft.

Depth Tested Gauge Duration Average Coefficient of
From To Stick-up Pressure of Test Flow Rate Permeabiiity
(feet) (feet) (feet) {psi) (min) (gpm) {cm/sec)
33.9 50 2.5 16 to 18 10 1 4.59 x 1074
48.9 65 5.5 22 to 24 10 10.8 3.27 x 107%
63.9 80 2.5 28 to 30 10 6.4 to 8.0 1.5x10°7 to 1
78.9 95 5.5 35 to 36 10 2.4 4.81 x 107°
43.9 10 2.5 41 to 44 10 2.2 3.80 x 107°

108.9 125 5.5 48 to 50 10 2.9 4.30 x 107>
123.9 140 2.5 54 to 58 10 4.4 5.84 x 107°
138.9 155 5.5 61 to 62 10 3.7 4.40 x 107
153.9 170 2.5 66 to 68 10 4.3 4.72 x 107°
168.9 185 5.5 76 to 78 10 4.0 3.95 x 107°
183.9 200 2.5 82 to 88 10 1.3 1.23 x 107°
198.9 215 5.5 92 to 98 15 1.7 1.49 x 107°
213.9 230 2.5 98 to 104 10 1.4 1.19 x 107°
228.9 245 5.5 108 15 1.75 1.42 x 107°
243.9 260 2.5 114 25 1.0 7.91 x 107°
258.9 275 5.5 125 25 1.2 8.88 x 107°
273.9 290 2.5 125 45 1.2 8.94 x 107°
288.9 305 5.5 130 145 51 3.90 x 107°
303.9 320 2.5 140 25 9 3.38 x 107>
318.9 335 5.5 140 10 4.25 x 107°




BH - 6 (continued)

Depth Tested

From To Stick-up
(feet)  (feet) (feet)
333.9 350 2.5
348.9 365 5.5
363.9 380 2.5
378.9 395 5.5
393.9 410 2.5
408.9 425 5.5
423.9 440 2.5
438.9 455 5.5
453.9 470 2.5
468.9 485 5.5
483.9 500 2.5
498.9 515 5.5
513.9 530 2.5
528.9 545 5.5
243.9 560 2.5
558.9 575 5.5
573.9 590 2.5
588.9 605 5.5
603.9 520 2.5
618.9 635 5.5
633.9 650 2.5

Gauge
Pressure

(psi)

200
200
204
202
204
202
202
200
200
202
200
202
204
195
205
200
195
200
205

203

198

Duration Average
of Test Flow Rate
(min) (gpm)
10 10 to 30
50 .31 to 14.
10 15 to 30
10 15 to 30
10 6.6

10 3.75
10 5.7

15 11 to 30
10 11 to 30
15 11 to 30
10 11 to 30
15 7.8

15 7.5

15 5.2

10 3.8

15 1.45
10 5.2

15 8.6

10 2.95
10 3.35
20 .55

™N Ly M~ o1 o OO W W N = o

N = =N W

Coefficient of

Permeability

(cm/sec)

.02x10°

.34x10
.65x10
.89x10
L91x10°
L47x107
.98x10"

.85x10"

5,
6
5
5
5
-5
-5
5,
.88x10" 5

.80x10 5to

5

.88x10" “to

12 x 10

.95 x 000

o]
107°
5

5
5

.82 x
.99 x 10
A1 x
.83 x
.57 x 1C

.55 x 10°
.76x107°
.96x10

-6

107
10°

“v

-5

5

.60x10”
.81x10 =
.58x10"

.58x107 "

5

4

.59x10™ -
.60x1074
.58x10"

.60x1072

4



SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-8

Location Watana

Ground Surface Elevation 1979.7 ft.
Static Water Level 1804.7

Dip of Hole 60°

Stickup 1.2 to 6.2 ft.

Depth Tested Gauge Duration Flow Coefficient of
From To Stick-up Pressure of Test Rate Permeability
(feet) (feet) (feet) (nsi) (min} {opm) (cm/sec)
31.9 48 1.2 20 13 55 1.81x107%
46.9 63 6.2 25 20 2.1 6.15x107°
61.9 78 1.2 31 5 .34 8.33x107°
76.9 93 6.2 38 10 4.0 7.80x107°
91.9 108 1.2 45 15 6.2 1.06x107%
106.9 123 6.2 51 20 3.2 4.67x107°
121.9 138 1.2 57 10 0.8 1.06x107°
136.9 153 6.2 64 5 3.2 3.74x107°
151.9 168 1.2 70 9 6.6 7.15x107°
166.9 183 6.2 77 10 3.0 2.92x107°
181.9 198 1.2 84 10 0.38  3.45x107°
196.9 213 6.2 90 10 1.2 1.01x107°
211.9 228 1.2 97 8 215 1.75x107°
206.9 243 6.2 104 8 3.7 2.87x107°
241.9 258 1.2 110 6 10.3 7.82x107°
256.9 273 6.2 116 5 7.5 5.45x107°
271.9 288 1.2 50 6 7.0 7.84x107°
286.9 305 6.2 50 7 3.85  4.24x107°
301.9 318 1.2 50 6 2.95  3.30x107°
316.9 333 6.2 142 5 7.8 5.00x10™°
331.9 348 1.2 149 5 7.3 4.58x107°




BH-8 (Continued)

Depth Tested Gauge Duration Flow Coefficient of
From To Stick-up Pressure of Test Rate Permeability
(feet) (feet) (feet) (psi) (min) (gpm) (cm/sec)
346.1 363 6.2 155 6 2.45  1.48x107°
361.9 378 1.2 162 5 2.75  1.63x107°
376.9 393 6.2 150 35 12.7 7.86x107°
391.9 428 1.2 110 40 10.9 8.27x107°
406.9 423 6.2 50 5 1.7 1.87x107°
421.9 438 1.2 188 6 4 2.14x107°
436.9 453 6.2 195 5 2.4 1.24x107°
451.9 468 1.2 200 8 .36 1.84x107°
466.9 483 6.2 200 6 54 2.74x1078
481.9 498 1.2 200 7 54 2.76x1070
496.9 513 6.2 200 7 .60 3.05x107°
511.9 528 1.2 200 5 55 2.81x107°
526.9 543 6.2 200 5 .96 4.87x107°
541.9 558 1.2 200 6 .85 4.35¢1070
556.9 573 6.2 200 6 2.76  3.86x107°
571.9 588 1.2 200 7 2.05  1.05x107°
586.9 603 6.2 200 6 .85  4.32x107°
601.9 618 1.2 200 7 2.8 1.43x107°
616.9 633 6.2 200 6 75 3.81x107°
631.9 648 1.2 200 6 .82 4.20x107°
646.9 663 6.2 225 8 1.60  7.46x107°
661.9 708 1.2 200 6 .80 4.00x1078
676.9 723 6.2 200 7 1.1 5.59x1070
691.9 738 1.2 200 6 1.08  5.53x107°
706.9 6.2 200 6 1.2 6.09x107°
721.9 1.2 200 12 1.0 5.12x107°

e
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SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-12
Location Watana
Ground Surface Elevation 1975.7 ft.

Static Water Level 1975.7 ft
Dip of Hole  36°

Stickup 7.1 ft,

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) {(min) {gpm) {cm/sec)

30,0  41.0 10 10 3.10 4.52 x 107

30.0  41.0 8-10 10 3.00 4.73 x 107"

40.0  51.0 14 10 6.35 7.08 x 10°%

5.0 61.0 15 6 2.91 3.07 x 107"

60.0  71.0 20 0.07 5.78 x 107°

70.0  81.0 22 10 0.036 2.73 x 107°

80.0  91.0 27 10 0.18 1.14 x 107°

90.0  101.0 30 0.45 2.59 x 107>
100.0  111.0 30 0.82 4.72 x 107
105.0  116.0 30 0.99 5.70 x 107°
110.0  121.0 35 10 0.30 1.50 x 1072
120.0  131.0 38-40 10 0.32 1.42 x 107°
130.0  141.0 42 10 0.53 2.24 x 107°
140.0  151.0 44 12 0.19 7.70 x 107°
150.0  161.0 48-49 12 0.60 2.22 x 107°
160.0  171.0 51 6 0.17 6.00 x 107°
170.0  181.0 54 6 0.05 1.67 x 107°
180.0  191.0 58 6 0.02 6.29 x 1077
190.0  201.0 60 6 0.10 3.02 x 107°
200.0  211.0 65-66 6 0.39 1.08 x 107°
210.0  221.0 70-71 10 1.67 4.30 x 107°
220.0  231.0 71 6 0.30 7.72 x 107°
230.0  241.0  No Test

* Packers did not completely seal



BH - 12 (continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (min) (gpm) (cm/sec)
235.0  246.0 73-74 6 0.21 5.27 x 10°°
260.0  251.0 77 6 0.18 4.29 x 107°
250.0  261.0 80-82 6 2.54 5.76 x 107°
260.0  271.0 84-85 11 0.70 1.52 x 107°
270.0  281.0 88-92 8 2.45 5.02 x 107>
275.0  286.0 86-90 11 2.12 4.40 x 107°
286.0 289.0 No Test =
289.0  300.0 91-92 11 2.02 4.07 x 10
299.0  310.0 92-98 10 1.00 1.94 x 107°
309.0  320.0 98-103 12 0.90 1.64 x 107°
310.0  321.0 98-99
310.0  321.0 98-99 10 0.89 1.67 x 107°
321.0 324.0 No Test
324.0  335.0 104-108 10 4.75 8.62 x 107°
329.0 350.0 NG Test
349.0  360.0 110 6 0.56 9.45 x 107°
359.0  370.0 114-116 8 1.05 1.70 x 107°
369.0  380.0 117-119 10 0.76 1.20 x 1072
380.0  391.0 120-122 10 0.79 1.21 x 1072
390.0  401.0 126-128 8 1.48 2.17 x 107°
400.0  411.0 128-132 10 1.77 2.54 x 107°
410.0  421.0 132-134 10 0.66 9.25 x 107°
420.0  431.0 134-136 8 0.84 1.16 x 107°
430.0  441.0 136-140 10 0.74 1.00 x 107>
330.0  451.0 140 10 0.89 1.19 x 107°
450.0  461.0 144 8 0.91 1.18 x 107°
460.0 700.0 Hole Caving, Redrilled and Tested From Bottom Up
700.0  711.0 222-226 10 0.75 6.30 x 107°
710.0  721.0 206-228 6 0.75 6.22 x 10°°
720.0  731.0 232-236 8 0.81 6.52 x 107°
730.0  741.0 230-234 6 0.80 6.49 x 107°
740.0  751.0 234 8 0.77 6.20 x 107°
750.0  761.0 238-244 8 1.59 1.24 x 107°

*Packers did

not completely seal.



BH - 12 (continued)

Depth Tested Gauge
From To Pressuyre
(feet) (feet) (psi)
760.0 771.0 240-246
770.0 781.0 242-250
780.0 791.0 250-256

Duration
of Test

(min)

10
14
10

Flow Rate
(gpm)
1.27
2.25
2.10

Coefficient of
Permeability
(cm/sec)

6
5
5

9.84 x 10~
1.72 x 10°
1.56 x 10



| APPENDIX E
DEVIL CANYON WATER PRESSURE TESTING DETAILS
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SUMMARY OF WATER PRESSURE

TEST RESULTS

Borehole Number BH-1

Location Devil Canyon

Ground Surface Elevation 1413.7 ft.
Static Water Level 1221.7 ft.

Dip of Hole 679

Stickup 3 to 8 ft.

Depth Tested Gauge Duration
From To Stickup Pressure of Test Flow Rate
(feet) (feet) (feet) (psi)  (min) (gpm)
38.9 55 8 20 11 .72
53.9 70 3 30 10 4.06
68.9 85 8 40 10 6.18
83.9 100 3 45 10 .78
98.9 115 8 55 10 5.17
113.9 130 3 60 46 .90 to 5.40
128.9 145 8 70 21 77
143.9 160 3 75 14 .83
158.9 175 8 85 11 1.05
173.9 190 3 90 10 .06
188.9 205 8 100 10 2.16
203.9 220 3 105 10 2.19
218.9 285 8 115 10 0.84
233.9 250 3 120 10 2.70
248.9 265 8 130 10 5.37
263.9 280 3 135 10 .25
278.9 295 8 145 10 3.63
292.9 310 3 150 10 2.05
308.9 325 8 160 10 1.24
323.9 390 3 165 10 .42
338.9 355 8 170 10 1.48
252.9 370 3 180 10 1.61
368.9 385 8 190 10 2.15
383.9 400 3 195 10 .26

Coefficient of

Permeability

{em/sec)
.34 X 107°
.03 x 107
18 x 1074
33 % 107°
23 % 107
.16 X 107°
.50 x 107°
.57 x 107°
.58 X 107°
18 x 1077
.68 X 107
63 X 1072
.89 x 107°
.87 X 107°
.50 X 107
.61 x 1070
22 X 107°
24 X 107°
11 x 1070
.38 x 107
.15 x 107°
.61 x 107°
10 X 107°
.32 % 107°

[ o« B e o B A B R e I R S I = R & 2 B R = N & 2 B Vo 6 o N 0 o B e T e B R b V)

to 6.95 X 10~
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BH-1 (Continued)

Depth Tested Gauge Buration Coefficient of
From To Stickup Pressure of Test Flow Rate Permeability
(feet) (feet) (feet) (psi) (min) (gpm) (cm/sec)
398.9 415 8 200 10 .40 1.97 X 107°
413.9 430 3 200 10 1.98 9.84 x 107°
428.9 445 8 200 10 .29 1.43 X 107°
443.9 460 3 200 10 1.15 5.72 x 107°
458.9 475 8 200 10 5.08 2.50 X 107
473.9 490 3 200 10 7.21 3.58 X 107°
488.9 505 8 200 10 2.34 1.15 X 107°
503.9 420 3 200 10 1.48 7.35 X 107°
518.9 535 8 200 10 4.2 2.07 X 107°
533.9 550 3 200 10 .39 1.94 x 107
548.9 565 8 200 10 4.51 2.22 X 107°
563.9 580 3 200 10 3.72 1.85 X 107°
578.9 595 8 200 10 3.9 1.92 X 107°
593.9 610 3 200 10 9.7 4.82 % 107°
608.9 625 8 150 13 2.58 1.54 X 107
622.9 639 3 130 18 1.20 7.91 % 107°
638.9 655 8 130 11 1.63 4.11 % 107
653.9 670 3 200 10 7.4 3.68 X 1072
668.9 685 8 130 11 1.03 6.72 X 107°
683.9 700 3 150 25 .45 2.71 x 107°
698.9 715 8 150 19 .69 4.12 % 107
713.9 730 3 150 13 23 1.39 X 107°
728.9 745 8 150 14 .78 4.66 X 107°
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SUMMARY OF WATER PRESSURE

TEST RESULTS

Borehole Number
Location

Dip of Hole 60°

Devil Canyon

BH-2

Depth Tested

From

(feet)

13.

28.

43.

58.

73.

88.
103.
118.
133.
148.
163.
178.
193.
208.
223.
238.
253.
268.
283.
298.
313.
328.
343.
358.
373.

Ground Surface Elevation 1213.4 ft.
Static Water Leve] 1208.4 ft.
Stickup 2 tg 7 ft.
Gauge Duration Coefficient of
To Stickup Pressure of Test Flow Rate Permeability
(feet) (feet) psi (min) (gpm) (cm/sec)
30 7 12 10 .72 5.92 x 107°
45 2 18 10 1.1 7.39 x 107°
60 7 22 10 4.0 2.08 x 1074
75 2 25 10 1.16 5.85 x 107°
90 7 35 10 15 5.27 x 107°
105 2 42 12 .67 2.10 x 107°
120 7 50 10 .31 7.94 x 107°
135 2 65 10 .25 6.09 x 1075
150 7 70 10 2.9 5.88 x 107°
165 2 82 10 1.27 2.46 x 107°
180 7 85 10 .35 5.67 x 107°
195 2 100 10 15 2.47 x 1070
210 7 105 10 .49 6.58 x 107°
225 2 110 10 .46 6.02 x 107°
240 7 115 10 .37 4.54 x 107°
255 2 125 10 .08 9.58 x 1077
270 7 130 10 .21 2.28 x 107°
285 2 100 32 .68 to 3.1  7.22x10 %t03.20x10
300 7 145 10 .99 1.33 x 107°
315 2 155 10 .21 2.01 x 107°
330 7 160 10 .25 2.21 x 107°
345 > 170 10 .36 3.12 x 10°°
360 7 175 10 .26 2.10 x 107°
375 2 185 10 .71 5.64 x 107°
390 7 190 10 .60 4.46 x 107°

W W W W W W W W W W W W W W W W W W W W W W W WY Y
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BH-2 (Continued)

Depth Tested

Gauge Duration Flow Coefficient of .
From To Stickup Pressure of Test Rate Permeability
(feet) (feet) (feet) (psi) (min) {gpm) (cm/sec)
388.9 405 2 190 10 .38 2.78 x 10—6
403.9 420 7 200 10 .62 4.27 x 10_6 -
418.9 435 2 200 10 .36 2.51 x 10_6
433.9 450 7 200 10 .61 4.20 x 10_6

=

A



SUMMARY OF WATER PRESSURE

TEST RESULTS

Borehole Number  BH-3

Location__ Devil Canyon

Ground Surface Elevation 1398.0 ft.
Static Water |eyel dry hole
Dip of Hole 32°

Stickup 7.1 ft.

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(Feet) (Feet; {(psi) (min) (gpm) {cm/sec)
20.0  31.0 18 10 1.35 9.5 x 107°
30.0  41.0 22 8 0.71 2.1 x 107°
40.0  51.0 12 8 0.36 2.7 x 107°
50.0  61.0  16-22 8 4.4 2.6 x 107°
60.0  71.0 22 8 0.72 3.4 x 107°
70.0  81.0  20-22 12 0.71 3.3 x 107°
80.0  91.0 25 10 0.98 3.9 x 107°
90.0  101.0  28-29 8 0.32 1.1 x 107
100.0  111.0 30 12 0.28 9.3 x 107°
110.0  121.0 30 2 11.0 3.5 x 107%
120.0  131.0 35 8 2.4 6.8 x 107°
130.0  141.0 38 8 1.1 2.9 x 107°
140.0  151.0  41-46 6 11.0 2.6 x 1074
150.0  161.0  45-46 6 3.4 7.7 x 107°
160.0  171.0 46 2 1.0 2.4 x 107
170.0  181.0 48 6 2.45 5.1 x 107°
180.0  191.0 52 10 5.6 1.1 x 1074
190.0  201.0 54 12 4.6 8.6 x 107°
200.0  211.0 60 20 2.2 3.8 x 107°
210.0  221.0 60 4 11.0 1.9 x 107°
220.0  231.0 64 10 0.80 1.3 x 107
230.0  241.0 65 20 2.3 3.6 x 107°
240.0  251.0  68-77 14 0.58 8.4 x 1070
250.0  261.1 72-74 4 11.0 1.6 x 107%



BH-3 (Continued)

Depth Tested Gauge
From To Pressure
(Feet) (Feet) (psi)
260.0 271.0 72-75
27G6.¢  281.1 77
280.0 291.1 79-80
290.0 301.1 83
300.0 311.1 86
310.0 321.1 88-90
320.0 331.1 80-91
330.0% 341.1 92-94
340.0* 351.1 96-97
350.0* 361.1 100
360.0 371.1 100-102
370.0* 381.1 105
380.0* 390.7 108

Duration Coefficient of

of Test Flow Rate Permeability

(min) (gpm) (cm/sec)
8 5.6 7.8 x 107°
6 11.0 1.5 x 10°%
6 5.3 6.8 x 107°
8 8.9 1.1 x 1074
8 5.7 6.8 x 107°
7 1.1 1.3 x 1072
8 8.7 1.0 x 1074
7 1.0 1.2 x 1077
6 1.0 1.2 x 1077
6 11.0 1.1 x 107
8 8.2 8.3 x 107°
8 1.0 1.1 x 1074
9 1.0 1.1 x 107

e



SUMMARY OF WATER PRESSURE
TEST RESULTS
Borehole Number BH-4

Location Devil Canyon

Ground Surface Elevation 1352.6 ft
Static Water Level 1321.6 ft

Dip of Hole 60°

Stickup 1 to 6 ft

Depth Tested Gauge Duration Coefficient of
From To Stickup  Pressure of Test Flow Rate Permeability
(feet) (feet) (feet) (psi) {min) {gpm) {cm/sec)

13.9 30 1 10 10 .046 3.48 X 10°°
28.9 45 6 15 10 252 1.15 X 107°
43.9 60 1 20 10 247 1.03 X 107°
58.9 75 6 24 10 .039 1.38 X 107
78.9 90 1 34 12 3.21 9.48 X 107°
88.9 105 UNABLE TO SEAT PACKERS

108.9 125 14 50 10 .26 5.29 X 10°°
118.9 135 6 55 10 3.75 7.46 X 107°
123.9 140 1 56 10 4.24 8.58 X 10>
138.9 155 UNABLE TO SEAT PACKERS

148.9 165 6 70 10 .052 8.54 X 1077
153.9 170 1 50 10 1.042 2.31 X 107>
163.9 180 1 80 10 622 9.37 X 107
178.9 195 6 85 10 .041 5.74 X 1077
193.9 210 | 95 10 .034 4.41 X 1077
208.9 225 6 100 10 .02 2.44 X 107
223.9 240 1 105 10 .029 3.45 X 1077
238.9 255 6 115 10 .048 5.18 X 107/
253.9 270 1 125 10 .034 3.46 X 1077
208.9 205 6 130 10 .036 3.48 X 107/
283.9 300 1 140 10 .028 2.57 X 1077
298.9 315 6 145 10 .105 9.22 x 1077
313.9 330 1 150 .10 .033 2.85 X 1077
328.9 345 6 160 12 423 3.40 X 107°



BH-4 (Continued)

Depth Tested Gauge Duration Coefficient of
From To Stickup  Pressure of Test Flow Rate Permeability
(feet) (feet) (feet) (psi) (min) {gpm) (cm/sec)
343.9 360 1 170 10 .208 1.60 X 10°°
358.9 375 6 175 10 .113 8.36 X 107/
373.9 390 1 185 10 .92 6.54 X 107°
388.9 405 6 190 9 .09 6.17 X 107/
403.9 420 1 200 10 .151 9.98 X 107/
418.9 435 6 200 10 121 7.92 X 1077
433.9 450 1 200 10 .119 7.87 x 107/
448.9 465 6 200 10 .099 6.48 X 107/
458.9 475 1 200 10 .103 6.81 X 107/
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SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-5a
Location Devil Canyon
Ground Surface Elevation 974.5 feet
Static Water Level 935.6 feet
Dip of Hole 45°
Stickup 4.0 feet
Depth Tested Gauge - Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (minutes) (gpm) (cm/sec)
63.0 74.0 30 6 0.89 3.5 x 107°
73.0 84.0 30 6 0.93 3.6 x 107°
83.0 94.0 33 6 0.71 2.6 x 107°
93.0  104.0 36 6 1.0 3.5 x 107°
103.0 114 40 8 2 8.2 x 107°
4.0 115.9 No Test
115.9  126.9 40 16 3.4 1.1 x 1074
126.9  135.6 No Test
135.6  146.6 55 8 0.76 2.0 x 107°
143.0%  154.0 55 4 9.4 2.4 x 1074
153.0  164.0 60 2 0.01 2.4 x 1077
163.0%  174.0 60 6 9.2 2.2 x 1074
173.0  184.0 65 10 5.1 1.2 x 107%
183.0  194.0 70 4 0.06 1.3 x 107°
193.0  204.0 70 4 0.09 1.9 x 107°
203.0  214.0 75 6 0.04 8.2 x 107/
213.0  224.0 80 4 0.10 1.9 x 1070
223.0  234.0 85 8 0.14 2.6 x 107°
233.0  244.0 85 8 0.16 2.9 x 107°
243.0  254.0 90 6 0.10 1.8 x 107°

*Packers did not completely seal



BH-5a (Continued)

_Depth Tested
From To
(feet) (feet)
253.0 264.0
263.0 274.0
273.0 284.0
283.0 294.0
293.0 304.0
303.0 314.0
313.0 324.0
323.0 334.0
333.0 344.0
343.0 354.0
353.0 364.0
363.0 374.0
373.0 384.0
383.0 394.0
393.0 404.0
403.0 414.0
413.0 424.0
423.0 434.0
433.0 444 .0
443.0 4540
453.0 464.0
463.0 474.0
473.0 484.0
484.0 503.0
503.0 514.0
513.0 524.0
523.0 534.0
533.0 544.0
543.0 554.0
553.0 564.0
.0 0
.0 0
.7 7

574.
584.
592.

Gauge Duration Coefficient of
Pressure of Test Flow Rate Permeability
(psi) (minutes) (gpm) (cm/sec)
95 6 0.14 2.4 x 1070
95 6 0.13 2.2 x 1070
100 6 0.58 9.3 x 107°
105 12 1.0 1.5 x 107°
" 110 12 1.1 1.6 x 107°
110 18 1.7 2.5 x 107
115 8 1.4 2.0 x 107
118-120 8 0.13 1.8 x 107°
124 8 0.07 9.4 x 1077
124 8 0.58 7.8 x 107°
132 8 0.21 2.7 x 107°
132 8 0.87 1.1 x 107°
134 8 0.40 5.0 x 107°
139 8 0.22 2.7 x 107°
144 8 0.45 5.3 x 107°
145 8 0.33 3.8 x 107°
148 8 0.30 3.4 x 1070
150 8 0.35 4.0 x 107°
155 8 1.7 1.9 x 1072
162 8 2.1 2.2 x 107°
164 7 0.29 3.0 x 107°
171 8 2.6 2.6 x 107°
170 6 5. 6.0 x 107°
No Test
180 10 0.82 7.9 x 107°
185 6 0.93 8.7 x 107°
190 8 3. 3.4 x 107°
190 6 3. 3.0 x 107°
195 6 5. 4.8 x 107°
200 4 0.38 3.3 x 107°
200 6 0.66 5.8 x 107°
205 8 0.47 4.0 x 107°
210 6 0.43 3.6 x 1070
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SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-5b

Location Devil Canyon
Ground Surface Elevation a976.6 ft
Static Water Level 946.2 ft
Dip of Hole 45°
Stickup 2.2 - 4.0 feet
Depth Tested Gauge
From To Stickup Pressure
(feet) (feet) (feet) (psi)
23.0 34.0 21
33.0 44.0 25
43.0 54.0 28
54.0 63.0 No Test
63.0 74.0 .0 32
68.3 79.3 2.2 30
79.3 116.0 No Test
116.0 127.0 2.2 46
126.0 137.0 2.2 52
136.0 147.0 2.2 55
146.0 157.0 2.2 58
156.0 167.0 2.2 60
166.0 177.0 2.2 65
176.0 187.0 2.2 70
186.0 197.0 2.2 70-72

Duration Flow Coefficient of
of Test Rate ermeability
(min) (gpm) {Em/sec

7 0.51 3.1 x 107°

6 1.4 6.9 x 107°

6 11.0 4.9 x 107

6 0.06 2.4 x 107°

8 0.33 1.4 x 107°

6 0.68 2.2 x 107°

6 0.10 2.9 x 107°

8 0.47 1.3 x 107°

6 0.71 1.9 x 107°

6 0.67 1.7 x 107

8 1.7 4.1 x 107°

6 0.64 1.5 x 107°

8 0.18 4.0 x 107



SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-7

Location Devil Canyon

Ground Surface Elevation 1351.0 ft
Static Water Level 1338.3 ft.
Dip of Hole 45°

Stickup As Noted

Depth Tested - Gauge Duration Coefficient of

From To Stickup Pressure of Test Flow Rate Permeability
(Feet) (Feet) (Feet) {psi) {min) (gpm) (cm/sec)
30.0  47.0 6.1 20 8 5.2 2.6 x 107°
35.9 52.0 1.1 20 6 0.19 1.0 x 107°
50.9  67.0 6.1 20 6 0.38 1.9 x 107°
65.9  82.0 1.1 25 6 3. 1.4 x 1074
80.9  97.0 6.1 30 14 3.6 1.3 x 107
95.9  112.0 1.1 35 1 3.0 1.0 x 1074
110.9  127.0 61. 20 8 1.9 5.6 x 107°
125.9  142.0 1.1 15 22 0.89 2.5 x 107°
138.9  155.0 7.0 18 20 0.04 1.1 x 107°
148.9  165.0 3.1 50 10 0.02 5.0 x 1077
163.9 180.0 3.1 55 10 0.03 6.9 x 107
178.9  195.0 8.1 60 10 0.03 6.1 x 1077
188.9  205.0 8.1 60 12 0.22 4.5 x 107°
205.0  233.0 No Test
233.9  253.1 3.1 80 9 0.38 6.2 x 10°°
248.1  265.0 8.1 80 10 0.26 4.1 x 107°
263.9  280.0 3.1 85 6 0.22 3.4 x 107°
278.9  295.0 8.1 90 7 0.11 1.6 x 107°
293.9  310.0 3.1 95 10 0.07 9.7 x 107°
308.9  325.0 8.1 102 10 1.1 1.4 x 1070
323.9  340.0 3.1 105 10 0.43 5.4 x 10°°
338.9  355.0 8.1 110 8 0.44 5.2 x 107°
353.9  370.0 3.1 15 10 0.6 7.1 x 1070




BH-7 (Continued)

Depth Tested

From To

\Teet) {feet)
368.9 385.0
383.9 400.0
398.9 415.0
413.9 430.0
428.9 445.0
443.9 460.0
458.9 475.0
473.9 490.0
478.2 494.3

1
1
1
1
.l
1
1
1
1

00 W 0 W 0 W 0 w o

Stickup
(feet)

Gauge
Pressure
(psi)

120
124
128
135
140
145
150
155
158

wo

Duration Coefficient of
of Test Flow Rate Permeability
(min) (gpm) (cm/sec)
10 0.78 8.5 x 107°
9 0.90 9.7 x 107°
10 0.58 6.0 x 107°
10 0.65 6.5 x 107°
10 0.56 5.3 x 107°
10 0.67 6.2 x 107°
10 0.63 5.6 x 107°
10 0.62 5.4 x 107°
12 0.70 5.9 x 107°



APPENDIX F
WATANA BORROW AREA INVESTIGATION
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ORGANIC MATERIAL

E CLAY
SILT

SAND

o350

0955  GRAVEL

P00,

St.o.... 1.4" SPLIT SPOON
Ss.....L4" SPLIT SPOON
S, ....25" SPLIT SPOON
Sh.....25" SPLIT SPDON
Sx.....20" SPLIT SPOON
Sz.....14" SPLIT SPOON

Sp.....25 SPLIT SPOON,
HS .. ... 14" SPLIT SPOON
Hl .....25" SPUT SPOON

EXPLANATION OF SELECTED SYMBOLS

STANGARD SYMBOLS

v

'-,) COBBLES & BOULDERS IGNEQUS ROCX SANDY SILT
- N

v
SILT GRADING TO
SANDY SILT

SANDY GRAVEL,
S SCATTERED COBBLES
2204 {ROCK FRAGMENTS)

NN

CONGLOMERATE

SANDSTONE

METAMORPHIC ROCK

iCE, MASSIVE a

g () 2
YRS

_ INTERLAYERED SAND
MUDSTONE ICE - SILT B SANDY GRAVEL
= . 7]
@ LIMESTONE g ORGANIC SILT 177 A SILTY CLAY w/TR. SAND
B 7

SAMPLER TYPE SYMBOLS

WITH 47 # HAMMER Ts....SHELBY TuBE

WITH 140 # HAMMER Tm. ... MODIFIED SHELAY TUBE

WITH 140 # HAMMER Pb., .., PITCHER BARREL

WITH 340# HAMMER Cs . ... CORE BARREL WITH SINGLE TUBE
WITH 140 # HAMMER Cd. ... CORE BARREL WITH DOUBLE TUBE
WITH 3404 HAMMER Bs . ... BULX SAMPLE

PUSHED A..... AUGER SAMPLE

DRIVEN WITH AIR HAMMER G.....GRAB SAMPLE

DRIVEN WITH AIR HAMMER

NOTE: SAMPLER TYPES ARE EITHER NOTED ABOVE THE BORING LOG OR ADJACENT TO IT AT THE RESPECTIVE

SAMPLE DEPTH,

TYPICAL BORING LOG

BORING NUMEER - 11\ 30-15 Etev, 2746 =— ELEVATION IN FEET

DATE D‘WLLED‘IO-ZI- 80

SAMPLER TYPEN

WATER TAELE\
9 *

All Semples Ss"SACI;IPLER TYPE

= ORGANIC MATERIAL \
Cansid Visiblelce O-7  JCE+ML I
ICE -SILT
Estimote 659%, Visibie lce
Ss ‘ @ 90,56.2% /STﬁADJ TC:HANGE

SANDY SILT
WO

APPROXIMATE STRATA CHANGE

_—— = — — — 12

S5y Lithte toNoVisible (ce 13-30"  V w—/CE, DESCRIPTION 8 CLASSIFICATION
Ss q':%{: 2) T2,571%,8595ct, 283 GP_  (CORPS OF ENGINEERS METHCD)
B UNIFIED OR FAA CLASSIFICATION
3054 TEMPERATURE, °F
2% DRY DENSITY
(o)
FROZEN GROUND 2555 WATER CONTENT
0% BLOWS/FOOT
cgg%" SAMPLE NUMBER
o]
é%g; SANDY GRAVEL
2 26"

Ca \3 95 SCHIST w— GENERALIZED SOIL OR ROCK DESCRIPTION
& SAMPLE LOCATION

30" 70— roTAL DEPTH

DRILLING SYMBOLS

WD:  While Drilling AB:  After Boring
WL: Water Level TD:  Total Depth
WS:  While Sampling

PREPARED BY:

Note: Water levels indicated on the boring logs are the levels measured in the
boring at the times indicated. In pervious unfrozen soils, the indicated elevations
are considered to represent actual ground water conditions, In impervious and

frozen soils, accurate determinations of ground water elevations cannot be obtained

within a limited period of observation and other evidence on ground water elevations
and conditions are required.

PREPARED FOR:

vR &M CONéULTANTS, INC.

EXPLANATION OF SELECTED SYMBOLS
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SOILS
CLASSIFICATION AND CONSISTENCY

CLASSIFICATION: Identification and classification of the soil is accomplished in
accordance with the Unified Socil Classification System. Normally, the grain size

distirbution determines classification of the soil. The socil is defined according to
major and minor constituents with the minor elements serving as modifiers of the
major elements. Minor soil constitutents may be added to the classification

breakdown in accordance with the particle size proportions listed below; (i.e.,
sandy silt with some gravel, trace clay).

no call - 0-3%  trace - 3-12% some - 13-30% sandy, silty, gravelly - >30%

Identification and classification of soil strata which have a significant cobble and
boulder content is based on the unified classification of the minus 3 inch fraction
augmented by a description (i.e., cobbles and boulders) of the plus 3 inch
fraction. Where a gradation curve, which includes the plus 3 inch fraction, exists
(samples from test trenches and pits) a modifier is used to describe independently
the percentage of each of the two plus 3 inch components. If there is no gradation
curve incorporating the plus 3-inch fraction (as in auger holes), the plus 3-inch
material is described as a single component (i.e., cobbles and boulders), and a
modifier is used to indicate the relative percentage of the plus 3-inch fraction based
on the field logs. The modifiers in each case are used as follows:

Scattered - 0-40% - Numerous - >40%

SOIL CONSISTENCY - CRITERIA: Soil consistency as defined below and determined
by normal field and laboratory methods applies only to non-frozen material. For
these materials, the influence of such factors as soil structure, i.e. fissure
systems, shrinkage cracks, slickensides, etc., must be taken into consideration in
making any correlation with the consistency wvalues listed below. In permafrost
zones, the consistency and strength of frozen soils may vary significantly and
unexplainably with ice content, thermal regime and soil type.

Cohesionless Soils Cohesive Soils
N* N*
(blows/ft) Relative Density (blows/ft) qu - (tsf)
Very Loose 0 -4 20% Very Soft 0 -2 0 - 0.25
Loose 4 - 10 20 to 40% Soft 2 -4 0.25 - 0.5
Medium Dense 10 - 30 40 to 60% Medium 4 - 8 0.5 - 1.0
Dense 30 - 50 60 to 80% Stiff 8 - 15 1.0 - 2.0
Very Dense >50 >80% Very Stiff 15 - 30 2.0 - 4.0
Hard >30 >4.0

Standard Penetration "N": Blows per foot of a 140-pound hammer falling
30 inches on a 2-inch OD split-spoon except where noted.

Often the split-spoon samplers do not reach the total intended sample depth. Where
this occurs the graphic log notes a refusal (Ref.) and give an indication of the
cause of the refusal. Tight soils are indicated by a blow count value followed by a
penetration length in inches. The presense of large rock fragments is indicated by
a cobble and boulder callout following the refusal callout. In certain instances a
blow count of 100+ may be listed to indicate tight soils where total sampler
penetration is possible with more than 100 blows per foot.

PREPARED BY: PREPARED FOR:

L

R&M CONSULTANTS, INC.
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EXPLANATION OF ICE SYMBOLS

Percentage of visible ice has been grouped for the purpose of designating the
amount of soil ice content. These groups have arbitrarily been set out
as follows:

0% No Visible Ice
1% - 10% Little Visible Ice
11% - 20% Occasional Visible lce
21 - 35% Some Visible Jce
>35% Considerable Visible Ice

The ice description system is based on that presented by K, A, Linell, and
C. W. Kaplar (1966), In this system, which is an extension of the Unified
Soil Classification System, the amount and physical clharacteristics of the
soil ice are accounted for. The following table is a briet summary of the
salient points of their classification system as modified Lo meet the needs
of this study.

ICE DESCRIPTIONS

GROUP SUBGROUP
ICE VISIBILITY & CONTENT -
SYMBOL| ) DESCRIPTION SYMBOL
Poorly bonded N
| or friabie ____l___
N ice not visible iNo excass | i Np
Well jice N n
—_—— e e b | S
bonded |Excess "N
ilce | Ybe
lndlvndunl ice
crystaols or Vi
| inclusions |
lce coatings v
on particies c
Y lce visibie, <50% Random or :
grrle egnu' eaclr |yce Vr
formations
Stratified or
distinctly oriented Ve
ice formations
- o Ilce with soil ICE +
\CE lce visible, >50% inclusions soil type
Individual layer >6" thick * | c¢ without ICE

soil inclusions

# in soMe cases wheré the soil is |ce poor a thin ice fayer may be catied out
by special notatieh on the log, i e 2" ice fens at 7!

PREPARED BY:

R&M CONSULTANTS, INC.

_PREPARED FOR:

EXPLANATION OF ICE SYMBOLS

It




F.1 BORROW SITE D
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AUGER HOLE LOGS



7-14-80 9
ORGANIC MATERIAL
W/TRACE SILT =
31 sl
Visible Ice, 0-4.5', Vr
Refusal , 31
Boulders 3.5'-6' 4' ¥
— o . W.D.™=
No Visible Ice, 4.5'-6'

Refusal,

Refusal, 6.7%, 3SM,
Little Visible Ice,

Refusal, 6.6%,

SCME GRAVEL
Gray-Brown,
Subrounded

Refusal

Boulder at 20',

TRACE ORGANIC MATERIAL,4.5'-6'
11.1%, SM,

F4

F2

6'-20

SM,F4

SILTY SAND W/TRACE TO

Subangular to

Refusal

20'T.D.

WATER TABLE NOT ENCOUNTERED

PREPARED BY:

B T T T T T T T S e R R R
g R RV 3 T

O I
5 T
®) GRAVELLY SAND W/SOME SILT

O %574, su, 2
Scatterea Cobbles O. 5‘-29'

F
i {(D 20, 1188, s, 74

7 @ Refusal

SILTY SAND W/TRACE TO
SOME GRAVEL
Gray

SM, F4

55 1@) v0, 11.39,

@72, 9.4%, sM, F4

Possibly Frozen Below 21°

® refusal

Boulder at 29', Refusal

29'T.D.

PREPARED FOR:

‘RaAM CONSULTANTS, NC.

BORROW AREA D
AUGER HOLES AH-D1 AND AH-D2

b

Scale 1"=4"




AH-D3 0! AH-D4
7-15-80 o A.BY7-17-80 0"
0.9 2 ORGANIC MATERIAL 5 ¥ = E=1 (1) ORGANIC MATERIAL
W.D= [§7 _ =
S e L o5 R ROANIC IATERIML o,
Sp k& v P Refusal
P FZrNS/ SANDY SILT W/SOME GRAVEL N2/ Refusal o ipER
; —— e — 1.5 Al N—— - —— — — 1.5"
33 sl - 10
@ 22 51 ?’3 @Refusal
e
O ss N o i @
Sl |5 12
69
73
© o 2 | On
s1 (D42
@
sl <:>95
SANDY SILTY GRAVEL
SANDY SILTY GRAVEL
Brown L cray
Scattered Cobbles, 11.5'-30.5"' 5 . ,
Boulder at 10.5°' ?:2; Scattered Cobbles, 8'-15
kéq Boulder at 15', Refusal
= 15' T.D.

Refusal

Visible Ice as layers
and Coatings, 2'-20,

Refusal

No Visible Ice, 20'-2

@ Refusal

Visible Ice Lenses,
23'-27', Vs

No Visible Ice,
27'-30.5'", N

?“i(:D Refusal

PREPARED BY:

Vec+Vs

3'", N

30.5'T.D.

PREPARED FOR:

R&M CONSULTANTS, INC.

BORRCK AREA D
AUGEP. HOLES AF-D3 AND AH-D4

Scale 1"=4'

Nl

-

F



o

1

1

Sh

Sh

Sh

Sh

Sh

PREPARED BY:

Elevation 2221.¢"

l . O-OI

E)ORGANIC MATERIAL

2)s8irTY SAND
Brown 3.0

SILTY SAND WITH SOME
GRAVEL

Brown

5.0'-7.5"' Scattered
Cobbles and Boulders 7 50

(4)27, sm

SAND WITH SOME SILT

Brown

9.0'-10.0" Boulder __,],O 0!

38, sSM

GRAVELLY SAND WITH SOME
SILT

Brown

—15.0!

SAND WITH SOME GRAVEL
AND SILT
Brown

22.0"=-25.0"' Scattered
Cobbles and Boulders

% 25,0
1 [8)Ref., 50/4.0"

SAND WITH SOME SILT

Brown . 27.00

Sh

Sh

il

51

. 2270

(94, 132, su

SAND WITH SOME SILT

Brown
25.0'-48.3" No Visible Ice,
Nbn

72, 16%, SM-SC

4 @D 78, 123, cL

SILTY SAND WITH SOME
TO TRACE CLAY

Gray

35.0'-40.0"' Scattered
Cobbles 40.0"

SANDY SILT WITH SOME TO
TRACE CLAY AND TRACE GRAVEL

Gray

s

3

N -

MW
) f

170, 55, sicse —

SAND WITH SOME GRAVEL AND
SILT, TRACE CLAY AND
SCATTERED COBBLES

Gray

13} Ref,, 50/3.0" 48_3'T.D

Thermal Probe Installed to 50.0'
Stand Pipe Piezometer Installed to
30.0'

R&M CO

|

NSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-D5

PREPARED FOR:

Scale: 1"=4'




0.0'Y
Tﬁ—
Tm

Sh

Sn

Sn

PREPARED

Elevation 2262.9"

AH-D6

8-22-81 , 0.0°"

e ORGANIC MATERIAL

~ (:>

2 —2.0"
@Ref.

NUMEROUS COBBLES AND
BOULDERS

o

(3)17, 10%, su T

SILTY SAND WITH TRACE GRAVEL

Gray
‘,20, 8%, SM 7.5
(5)24
\  ORGANIC MATERIAL 3.0

6y19, 12%, oM
©)
(:)21, 11%, SM

SAND WITH SOME TO
TRACE SILT
Gray

‘arzl

Nbn

22,0

SILTY SAND WITH SOME
TO TRACE GRAVEL AND
SCATTERED COBBLES

BY:

5.0'"-50.0"' No Visible Ice,

" — — e ¢ ——— . c— .

89, 9%, SM

SILTY SAND WITH SOME
TO TRACE GRAVEL AND
SCATTERED COBBLES

9
| [0 ret., s0/3"

19 Ref., 51/5.0"

{15) Ref., Cobble

50.0"

Thermal Probe Installed to 50.

T.D.
0r

Stand Pipe Piezometer Installed

to 50.0°

DREPARED FOR:

JR&M CO

o'

NSULTANTS, INC.

BORROW AREA D
. AUGER HOLE AH-DOG

Scale: 1"=4"

| I ERRY |

e

oy



T

T

PREPARED

Elevation 2242.9!
AH-D7
0.0'y 8-12-81 7 0.0"
T 77 75 KL ORGANIC MATERIAL )
. . 0.5"
' SILTY SAND WITH SOME
GRAVET,
A Brown
Tm INOIEE
Tm @11%
Sh @18, 12%, SM
Sh (5)24, 113, sM
15.0'
Sh 58, 10%, SM
SAND WITH SOME SILT
AND GRAVET,
Brown
sh (7Ref., 50/3.0", 6%
20.0'-25.0"' Scattered
Cobbles and Boulders
25.0°

Ref. ,40/7370™, 3%, SHM
SAND WITH SOME SILT AND
TRACE GRAVEL

Gray

27.0"

Sh

Sh

Sz

30.0'-31.5"

AND TRACE GRAVEL
Gray

{19 ret. 50/2.0", 9%

25.0'-48.3"
Ice, Nbn

Boulder

SAND WITH SOME SILT

No Visible

40.0"
Ref. ,50/3.0",9%,Si
SAND WITH SOME SILT
Gray
44 ,0'-48.0' Boulders
THXTALD Ref.,50/3.0 48.3"
T.D.

Thermal Probe Installed to 48.0'
Stand Pipe Piezometer Installed to

27.0°'.

PREPARED FOR:

R&M CO

N SULTANTS, INC.

- BORROW AREA D
AUGER HOLE AH-D7

Scale: 1"=4"'

K




5

sh

Sh

Sh

PREPARED BY:

Elevation 2276.1"

8-9-81 0.0°7

ORGANIC MATERIAL

0.5"

CLAYEY SILT WITH SOME
GRAVEL AND SAND, TRACHE
ORGANICS

Brown to Black

22

46 4

Ui

47, 1b%, SM- -

<:>Ref., Boulder

SAND WITH SOME GRAVEL
AND SILT
Gray

7.07-8.0"' Boulder
oL

“.@60, SM

1) Ref.,46/2.0",10%, SM-SP

7 , 143, SM-ML

SILTY SAND
Gray

Ice, Vx

SAND WITH SOME GRAVEL,
SILT AND SCATTERED COBBLES

Gray

25.0'

—_— 27.0"

0.5'-6.0"' Considerable Ice,Vx,Vs

Sz

6.0'-25.0" Occasional Visible sh

Sz

. 27.0"

25.0'30.0' Some Visible
Tce, Vx,Vs

() Ref., cobble

SAND WITH SOME GRAVEL,
TRACE SILT, CLAY AND
SCATTERED COBBLES

Gray

__35.0"

':@8—4, 13%, ML

SANDY SILT WITH SOME
TO TRACE CLAY AND
TRACE GRAVEL

Gray

Ref., Cobble
30.0'-45.0' Occasional
Visible Ice, Vx

» @Ref., 90/3.0", 9%

45.0'-50.3" No Visible
Ice, Nbn

6) Ref. ,50/4.0", 7% 50.3"

Jater Table Not Encountered. T.D.
Taarmal Probe Installed to 50.3°

DPREPARED FOR:

R&M CO

t=‘.f;

NSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-D8

i

Scgle. 1"=4

e



— )

-

S R |

s o

PR

Sh

Sh

Sh

Sh

Sz

Elevation 2319.1"

AH-D9
7-25-8L 0.0" —_ . — . —38.0"
1
UORGANIC MATERIAL 1.5
(D81 1y sanp wrte TRACE 10-0"
o E A o
GCRAVETL Sh 21% . ML
Brown
€)24, SM 4.5 {
(4)16, sM Va4
SILTY SAND, Brown g gr 7l cra
@23, SM - %’ Yy
Sh |~ @61, 25% . ML
1 (e SM 77 SILT WITH TRACE TO
27, sM 2 SOME SAND AND CLAY
SAND WITH SOME SILT
AND GRAVEL
Brown T 50.0°
Sh 55 33
SAND WITH SOME SILT
—-52.0"

: (:D Ref..

(8)Ref., 50/5.0"

(9 Rref., 68/5.0"

14.0'-74.0' No Visible
Ice, Nb

Ref., 50/5.0"

54/6.0"

912 ref., 50/4.0"

. . . 38.0"

Sh

SAND WITH SOME GRAVEL
AND TRACE SILT

JA10) ref., 100/2”

01 __58.0"
sh QA AL) ref., 80/6.0"
“ 4.7 saNDY SILT
Wi 54.0"
/
Sh L- Ref. (Bedrock)
WEATHERED BEDROCK
)
{
@ 74.0"
T.D.

Thermal Probe Installed to 72.0°
Stand Pipe Piezometer Installed
to 66.0!

Prepared for:

REM CONSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-D9

Scale. 1"-5

il




Elevation 2357.8'

0.0

éORGANIC MATERIAL 15
.o

SILTY SAND WITH TRACE
GRAVEL

Brown

Sh

PREPARED BY:

;@14

SILTY SAND WITH SOME
GRAVEL AND TRACE CLAY

Gray

7.5'-25.0" No Visible
Ice, Nf

0) Ref., 50/5.0"

25.0°

D 22

EDCLAYEY SILT WITH SOME
SAND AND GRAVEL

Gray

S A O I

.@35

__________ —27.0"
CLAYEY SILT WITH SOME
SAND AND GRAVEL

Gray

25.0'-50.0"' No Visible
Ice, Nb

33.0'-50.0"' Scattered
Cobbles and Boulders

‘4@ rer., 50/4.0"

50.0!

T.D.

Thermal Probe Installed to 50.0°
Stand Pipe Piezometer Installed to

©®REPARED FOR:

R&M CO

NSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-D1O

Scale- n:4!

T

Fo

e

o,

i

oy

iy



1

1

Elevation 2358.0"

AH-DI11

0.0'! 7-27-81

0.0"

ORGANIC MATERIAL 0.5¢
STILT WITH SOME ORGANICS
TRACE SAND AND GRAVEL
Dark Brown

3.0

v

(i)SILTY SAND WITH SOME
GRAVEL
Dark Brown

(512
(®)29

.®26

12.0'-20.0"' No Visible Ice,
Nf

—20.0"

PREPARED BY:

26
SILTY SAND WITH SOME GRAVEL
AWND TRACE CLAY

Gray

: —25.0"
Ref., 50/5.0"
SILTY SAND WITH SOME
GRAVEL AND CLAY
Gray L 27.0°

Sh

Sh

Sh

Sh

Sh

.@70

——— e . 270
SILTY SAND WITH SOME
GRAVEL AND CLAY
Gray

30.0!

40

CLAYEY SILT WITH SOME
SAND, " GRAVEL AND
SCATTERED COBBLES

Gray

20.0'-54.8' No Visible
Ice, Nb

@ Ref., Cobble

e

4
@3 ref., s0/5.0"

' @ Ref., Cobble

0,
2105 Ref.,50/2.0" 54.8°
T.D.

Thermal Probe Installed to 54.8°
Stand Pipe Piezometer Installed to

54.8"

©REPARED FOR:

R&M CO

NSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-~D11

I

Scale. 1"=4"'




Elevation 2337.9°" -
AH-D12
0.0y 7-30-81 0.0°' — . . _._38.0"
—_— |~ o~ -
gg i ORGANIC MATERIAL 1.5t GRAVELLY SAND WITH SOME P
Tm § % SLLTY SAND WITH SOME SILT, SCATTERED TO
) B, ORGANICS
Dark Brown NUMEROUS COBBLES AND
Tm 4.0 BOULDERS e
Sh 64
0.5'-4.5"' Some Visible Ice,
Sh = (&) 100 Vx,Vs .
sh | @ 100 Sz *
sh 1 B Ref., 34/4.0" e
SILTY SAND WITH SOME
GRAVEL AND TRACE CIAY
Gray .
4.5'-25.0"' No Visible Ice,
Nbn
7 15.0! s
Sh + (9 Ref., Cobble
Sh Ref., 30/2.0"
SILTY SAND WITH SOME -
GRAVEL, SCATTERED Y0 60.0"
COBBLES AND BOULDERS Thermal Probe Installed to 28.0' T.D.
Gray * Tricone Cuttings Filling Hole, po
25 o Unable to Sample Undisturbed
sh 100 -0 Material
GRAVELLY SAND WITH SOME Fems
SILT, SCATTERED TO
NUMEROUS COBBLES AND
BOULDERS o
Gray
Sz *
.
25.0'-30.0"' Some Visible
A Ice, VX
sz = El
38.0" Fn
Prepared for: o
BORROW AREA D
| AUGER HOLE aH-D12 .
REM CONSULTANTS, INC. ’
Scale: 1"=5"'




Elevation 2326.2"'

AH-D13

8-3-81 0.0
©,
\\ ORGANIC MATERIAL 0.6

2YSILTY SAND WITH TRACE
ORGANICS
Brown 3.0

oy
<1(3)79

SILTY SAND WITH SOME GRAVEL
Brown
®

.@58

CLAYEY SILT WITH SOME SAND
Gray

15.0'-18.0"
Cobbles

? "@90

SILTY SAND WITH SOME

Scattered

—20.0'

GRAVEL
Brown
- __25.0"
B - -
sn -7 (9)60
27.0

PREPARED BY:

27.0"

15.0'-38.0"

Sh

4100 s4

GRAVEL

Brown

Sh

38.0"
W.D.!!
h *38.0'-41.0"
sh i Aa2p*
11.0'-15.0" Scattered
Cobbles and Bouluers
15.0°
(Dao

43.0'-50.0"

@ Ref., 50/5.

No Visible
Ice, Nbn

SILTY SAND WITH TRACE

Oll

Flowing

Sands Encountered

No Visible

Ice, Nbn
50.0"
T.D.
* Unable to Sample
Thermal Probe Installed to 49.0°

Stand Pipe Piezometer
49 0,

Installed to

PREPARED FOR:

R&M CO

BORROW AREA

AUGER HOLE
NSULTANTS, INC.

D

AH-D13

Scale:

I

lu=4l




Elevation 2272.7"

0.0° AH-D14
A.BYY 8-27-81 0.0 N 38.0°
= Sh

Sh

Sh

\\ ORGANIC MATERIAL
0.5

g%
SILTY SAND WITH SCME
GRAVEL AND SCATTERED
COBBLES

Brown

3 16
@ 25
® 29

14.0°

of
GRAVELLY SAND WITH SOME
SILT AND SCATTERED

TO TRACE GRAVLL

SILTY SAUD VIV SO

COBBLES
Brown
sh (D Rref.  50/3.0"
14.0-22.0' No Visible 60.0"
Ice, Nb )

PREPARED BY:

5"

_33.0"

SILTY SAND WITH SOME
TO TRACE GRAVEL

.38.07

GRAVEL, SCATTERED

7k

SILTY SAND WITH SOME

COBBLES AND BOULDERS

75.0"

*25.0'-75.0"' Tricone Cuttings

and Caving Problems, Unable to

Sample Undisturbed Material.

T.D.

Thermal Probe Installed to 31.0'
Stand Pipe Piezometer Installed to

31.0'.

PREPARED FOR:

BORROW AREA D

feant

o

R&M CONSULTANTS, INC.

AUGER HOLE AH-D14

Scale: 1"=5'
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1

1
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LABORATORY TEST DATA



B | T 770 OT7TTTO7Y YTy T 1 | "} i | R | T |

PROJECT NO. 052504 R ¢ pATE _ October 17, 1980

CLIENT: Acres American, Inc. M CONSULTANTS, INC.

PROJECT NAME _Susitna Hydroelectrig PARTY NO. PAGE NO.

(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA
tag |8 . |H % Unified
No. |28 %S_-’ DEPTH 4" | 3% p2m (1" | 1" p/av|\1/2"3/8" #4 | #10 [ #40 |#200 | .02 |.005[.002 Moist.| LL PT Class.
8 &

ay-pl | 5] 6.0'- 7.5 100 | 99| 95 94| 90| 84| 69 | 42.3| 19.0/6.1(2.6] 11.1 | NV NP SM
aH-D1 |6 | 8.0'- 8.57 100 87 | 87| 83| 80| 76| 69| 54 | 28.3| 14.4 6.1 (3.3 6.7 SM*
AH-D1 7110.0'-10.3" 100 91 | 91 87 16 62 35.7] 18.218.214.9 6.6 SM*

]
AH-D2 |3 | 1.5'- 3.0" 100 8o | 80| 8 | 77| 73| 72| e7| e1r| 47 | 28.5| 12.0 3.212.9] 25.7 1 wv NP SM
R

AH-D2 |4 3.0'- 4.5 100 94| 92| 90| 891 86| 79| 62 | 35.0] 21.29 4.112.4| 11.4]13.9 N | osM ]
AH-D2 [ 5| 4.5'- 6.0 100 9@ 96 | 92| 87| 80| 59 | 30.7| 13.8 3.9|1.6] 11.2 | NV NP SM
AH-D2 | 8] 15.0'-16.5" 100| 99 | 97| 93| 87| 70 | 44.0] 22.5/8.9|4.0{ 11.3]15.5 2.2 SM
AH-D2 |9 | 20.0'-21.5" 100| 96 | 94| 93| 91| 85| 78| 61 | 38.6| 21.310.3 (4.2 9.4 |17.5 4.2 SM

= :
.

REMARKS:

* Estimated Value

** NV=Nop Viscous

NP=Non Plastic

NOTE: SIEVE ANALYSIS =

PERCENT PASSING

LAl aNatatWlalel




PROJECT NO. 052504 R ¢ bATE _ October 17, 1980
CLIENT: Acres American, Inc. M CONSULTANTS, INC.
PROJECT NAME _Susitna Hydroelectric PARTY NO PAGE NO
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA ' '
DESCRIPTION " " u Ln " u n ' % Unified
4 3 2 1% 1 3/4" 1 /2" [3/8Y"] #4 #10 | #40 #200 .02 |.005|.004d Moist. LL PI Class.,
DEADMAN W-80~282 100 99.5181.3 [69.650.8 42.1 55.9 33.2 | CL-CH
(Grab Sample)
DEADMAN W-80-300 100 95 |93 89 87| 86 80 76 58 26.9 9.2 3.011.3 6.6 NV ** NP ** SM
(Grab Sample)
‘ I
NOTE: SIEVE ANALYSIS = PERCENT PASSING

tEMARKS:

* Estimated Value

** NV=Non Viscous,

NP=Non Plastic

=y

Loncond

e




A R S D e A e e D e e e s s I DA S B B

PROJECT NO, .052506 R ¢ DATE __Septemher 1981
Client: Acres American M CONSULTANTS, INC.
PROJECT NAME Susitna Hydroelectric | PARTY NO
—  _PA 1
SUMMARY OF LABORATORY TEST DATA PAGE NO
LAB | 24 |2 |
=0 y " " n " " FINE WET DRY MOISTURE
[l Ne]
NO. §;: =2 DEPTH L2 1| 3/4" 172" | 3/8" 4 | 10 | 40 | 200 .02 |.005 | .002 | oo [LL [P enciry loensiTy conTENT| CLASS
v
B ps | 4 7.5'- 9.0’ - , 100| 87| 53|22.8 | SM
D5 | 5/ 10.0'-11.5' 100 70| 69| 67| 67/ 67| 52| 35115.9 i | SM
- 1
D5 | ¢ 15-0'-16.5 100 76| 76| 76| 69 51[23.2 - B =M
B p5 | 9 30.0'-31.5' 100| 84| 60[26.4 14 | Np 13 | oM
D5 | 10| 35.0'-36.0" 100 85 63 |44.6 17 6 16 SM-5C
6 >
D5 | 11 40.0'-41.5" 100] 98 96| 92| 87| 73|55.2 23 114 12 CL
D5 | 12| 45.0'-46.0" 100| 88| 88| 88 88| 74 48 25,3 _ 39 | 14 9 |SM-SC
I - _ ) B
D6 3,4/ 5.0'- 7.5' 100/ 91| 84 67 (40.5 15 | NP 10, 8| M
* r
| D6 p,7 8.0'-11.0' ~|1o0 80| 55)23.2 | 13 | NP 12,11 SM
D6 | 9]20.0'-21.5" 100| 80| 4011.7 I - |7l 2 12 | SW-SM
* %
D6 | 10/ 25.0'-26.5' | 83| 83| 80| 77| 75 71, 67| 51/32.5 15 | NP 9| sM
D6 | 11| 30.0'-31.0" o
D6 | 12| 35.0'-36.0" 100! 98| 94| 89| 83| 65]40.5 17 | NP 9| M
3 D6 | 13| 40.0'-40.5" 19
] L
o ]
_ | .
. . . : ANALYSIS = PERCENT PASSING
REMARKS : * Sample Combined for Sieve Analysis and Atterberg Limits NOTE: SIEVE ALYSIS = PE

** 100% Passing 2"
NP= Non-Plastic




PROJECT NO. 052506 DATE September 1981

Client: Acres Bmerican ¢ w CONSULTANTS, INC.

PROJECT NAME Susitna Hydroelectric PARTY NO.__ _ PAGE NO._2

SUMMARY OF LABORATORY TEST DATA

(0] Ll
ﬁﬁ? gg gg DEPTH (V2 B - V2~ S I - S . V- B 10 | 40 | 200]| .02 | .005 | .002 F;Sf L.L. PJ.Dgﬁ:;Y DSELY g;ﬁgﬁg CLASS
w
p7| 9 4.0'- 5.0° B 11
D7 3 5.0'- 6.0' 11
D7 |4,5 7.0'-10.0' |100| 97| o1| 88| 85| 79| 71 s1[31.2 12,11 St
D7| 6 15.0'-16.5' |{100| 90| 88| 86| 84| 80| 72| 52|26.6 10 | SM
p7| 7 20.0'-20.2"
D7 | 8 25.0'-25.7" 100| 94| 94| 94| 94| 77 51[23.3 2.62 2 sM
D7| 9 35.0'-35.2" 9
D7 | 10 40.0'-40.7' | l1o00 79 50/19.8 2.73 9 SM
B D8 | 5 4.5'- 6.0 100, 82| 82, 57 39/17.5 14 | NP 15 SM
pg | g 9.5'-1l.0° 100| 84| 67(41.8 14 | NP 14 |SM-ML
ps| 9 15.0'-16.5" 100 | 88| 73 47/17.7 SM
D8 | 10, 20.0'-21.0" 13
pg8 | 11 25,0'-25.7" |100 | 77| 77| 72| 72| 72| 55 33[11.2 8| 5 10 | SM-SP
i D8 | 13 35.0'-36.0" 100 | 97| 95| 91| 86 72|52.6 13 ML
D8 | 15/ 45.0'-45.2" 9
D8 | 1¢ 50.0'-50.2" 7
NOTE : SIEVE ANALYSIS = PERCENT PASSING
REMARKS : * Sample Combined for Sieve Analysis

Np= Non-Plastic




i "1 %Y "TY OTTTDOUTTYTOOTTTROTTREOTd 1 S | Y Y O TTTYD YT 1 1
PROJECT NO. _ 052506 R ¢ DATE ___ September 1981
Client: Acres American M CONSULTANTS, INC.
Susitna Hydroelectric — 3
PROJECT NAME PARTY NO. PAGE NO.
SUMMARY OF LABORATORY TEST DATA
© | o
LAB | 25 (2 W o " " " . | FINE WET DRY |MOISTURE s
No. | E= |32 DEPTH /et 1t 3za" 172" | 38" 4 | 10 | 40 |200| .02 |.005 002 | oo | LL|PLloeneity lpensTy [conTENT] CEASS
a |3
D9 | 2| 1 er_ 3 g0 100/ 91| 91| 91 | 91| 85| 71]/35.4 ] o ) sH
- L -
po | 3| 3.0'- 4.5 100 | 91| 87 | 71l41.4 B - r SM
S 2 ] ! s I B . -
Do | 4 4.5'- 6.0 100, 93Jr 75(41.6 S
B e R SM
D9 | 5 6.0'- 7.5¢ | 100] 97 | 93 91| 86| 79 | 55|20.9 ] S
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- Project No. _ 052504

‘ Dote 11-20-80
- R&M Consultant Inc.
\ LABORATORY COMPACTION CONTROL REPORT
I
! Job Name and Location Susitna (Watana Dam_Site)
Pm Architect or Engineer__AcCres American Inc.
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) A DescripTion of Soil: Well Graded 'Till'- GRAVELLY, SILTY SAND W/TRACE CLAY
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o Natural Water Content __6. o % NaturalDry Density__ PCF Specific Gravity
| , :
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; C Test Results:Maximum Dry Density 135.0 PCF  Optimum Water Content___ 6.0 %
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Natural Water Content __42-1% 9/, Natural Dry Density PCF Specific Gravity__ e
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C. Test Results:Maximum Dry Density 102.5 PCF  Optimum Water Content___22_.0%
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F.2 BORROW SITE E



PROJECT No. 052506 R DATE 6-15-81
M CONSULTANTS, INC.
PROJECT NAME _Susitna Hydroelectric p “] PARTY NO._________ PAGE NO
SUMMARY OF LABORATORY TEST DATA '

[ Lt

= 1

zg £2| ovePmd

S” | & brom 7 3 | 2n ikt (1t |3/4v[ 1/2'3/8Y| #4 [#1C  |#20 | #40 | #80 $100M#20d cLASS

E17 |1 | 0.5'- 1.0 | 100 | 98 94 89 | 79 | 76l67.7 sM-MH

E17 [ 2 [ 3.5'- 4.0 100 98 82 73 [41.4 sm

El7 | 3 ]10.0'-10.5" 76|75 170 |64 |56 |51 |46 |42 |35 | 27 19 13 [ 7 6] 4.3 GP-GM
E18 | 1 |0.25'-0.75' 100 (92 |89 |76 | 69 |61 | 55 (45 | 34 20 12 5 412.0| cP

E18 [ 2 | 2.5 100| 90 |88 |88 |84 | 84 [83 | 82|80 | 79 78 73 50 | 45{28.1 smM

El8 | 3 | 5.0'- 5.5 100 |98 |93 (81 | 69|57 | 50|37 | 29 7. 19 9 3 | 2 [1.1] cp

E18 | 4 |10.0'-10.5" 80| 65 |60 [ 56 |48 | 43 |39 | 36 |29 | 22 15 9 4 4 {2.4| cp

EI9 | 1 | 1.0'- 1.5" 100 98 76 |65 3.6 sM

El9 | 2 | 2.5'- 3.0 100 99 95 53 {44 p1.2( sM

E20 ) 1 | 1.5'-2.0'f | , 100 | 99 99 97 81 |76 b3.4|sM-ML

E20| 2 | 3.0'- 3.5'| 74| 62| 39|36 | 33|30 | 28|26 | 24|21 | 18 13 8 3 3 11.5| gp

E20| 3 7.5'- 8.5' 1001 91185 | 84 ]84 | 83|82 | 82|81 | 79 72 65 49 |45 Bl.4{ sM

E20| 4 |11.0'-11.5" 72| 58|56 | 50|46 | 43|39 [ 3834 | 29 23 18 11 |10 [6.4|sp-sM

E21| 1| 2.0'- 2.5 100 97 92 84 |82 Jfo.3| sp-sc

E21 | 2 | g.51= 7.0¢ 48] 31|30 | 27|24 | 224 20| 18f 15| 13 11 9 6 6 | 4.3| GP-GM

1
NOTE: SIEVE ANALYSIS = PERCENT PASSIN
REMARKS :
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) -15-81
PROJECT NO, 02206 R DATE 6-15
M___ CONSULTANTS, INC.
Susitna Hydroelectric
PROJECT NAME PARTY NO. PAGE NO
SUMMARY OF LABORATORY TEST DATA

(L) wy

£olag]  opeer '

Xz = H " n " " 1.t u AW " T

8 g +12" 7 3 2 1% 1 3/4"1/2" (3/8"#4 #10 #20 #40 [#80 B100K200| CLASS
E9 3 5! 95 81 |77 71 167 63 60 | 55 | 50 45 41 28 25 le.6| cM
E10a 1 51— 4,0 82 78 (71 63 |58 51 46| 37 |31 28 21 8 6 |2.5| Gp
E10A 2 .5'- 7,51 100 99 89 43 35 16.5] sM
E10B 1 .0'- 2.51 100} 91 |86 77 |66 54 48 | 36 28 18 11 4 3 12.1] GP_

Ell 1 .5 100 99 94 65 58 B7.7| sM

Ell 2 .0 83 731 70 | 66 60 [ 56 51 47| 39 33 38 22 13 11 { 7.8 GP~-GM
E12 1 .0'- 2,51 Azg 77 74 | 69 62 | 56 50 46| 37 29 21 [14.2 9 8] 5.9 GP-GM
E12 2 57- 3.5° L0oO0 94 91| 90 88 86 80 59 53 |38.4] gM

E12 3 .5'- 4.5 79 {79 75 174 73 721 71 70 66 58 40 35 (23.8  sM

El4 1 L0'- 2.0 100 97 85 61 20 141 5.31SP-SM
El4 2 .0'- 7.0 73 58] 56 | 52 48 | 45 41 381 31 25 18 11 5 4 2.9 sp

E1l5 1 .0'- 3,5'179 77 65| 50 | 45 37 | 32 26 231 17 13 9 5 2 2 5 e

Elo6 1 L.0'— 3.5 74 72 61| 61 | 59 53150 45 411 34 24 13 7 3 21 1. sp

NOTE: SIEVE ANALYSIS = PERCENT PASSIN

REMARKS




PROJECT NO.

PROJECT NAME

052506

Susitna Hydroelectric

R¢M

CONSULTANTS,

INC.

SUMMARY OF LABORATORY TEST DATA

6-15-81

DATE

PARTY NO

PAGE NO _ .

[O) Ley B

£912¢| oepm .

52|z 120 7" (3" | 2" |1 |1 |3/4'L/2v|3/8' 4 | #10 | #20 | #40 [80  BLOOH200|CLASS

'8
EL | 1| 2.5'- 3.0° |96 l92 |82 |72 |61 |56 | 47 |38 33 |27 18 15 | g (GP-cM
El 7.0'- 7.5" 77 |53 |51 |48 |43 [39 |34 [32 | 26 |21 17 10 4 3 p.5)| GF
E2 1| 2.5 3.0 84 (79 |79 [77 |73 |68 | 62 |58 | 51 |46 38 22 5 4 p.4| gsp
E2 | 2| 5.5'- 6.0° 64 |55 (54 |52 |45 40 | 35 |31 | 23 |17 12 7 2 l1|.8| cw
E3 | 1| 2.5'- 3.0 78 |54 |54 f49 | a1 |37 |32 |28 | 22|16 |11 7 3 21.3] cu
E3 2 110.5'-11.0" 75 |57 (56 |55 |49 |43 | 37 {33 | 26|19 11 6 3 2 .6 | GP-GW
B4 1| 3.0'-3.5¢ 58 [39 [38 {35 | 3027 | 24 |22 |18 |15 10 5 2 2.0 6P
E4 2 110.5'-11.0" 61 [42 [40 [39 | 3229 | 25 |22 | 18 |14 9 5 2 2ph.2| cp
E5 14 1.0'- 2.0 79 |45 |42 |39 |34 |30 | 25|22 {17 |13 | o9 5 2 2 1.0 | GW-GP
E6 1| 7.5'- g.0° 100 {99 | 90 |87 | 83 |81 | 75 |69 59 | 46 25 22 [13.3] sM
E8 1] 2.5'— 3.0° 74 |73 | 72 |69 | 59 |51 | 41 |35 | 24 |16 10 6 2 2(1.0 cw
ES 2| 6.5'- 7.0° 100 |99 | 95 189 | 83 |77 | 64 |46 24 10 2 2{_ .9 s7
E9 2.5 100 99 26 95 [90.5 ML
E9 4.5 | . °1 | 89|87 | 86 {85 | 83|81 | 78| 76 74 70 45 38 19.9 sm
NOTE: SIEVE ANALYSIS = PERCENT PASSIN
REMARKS :

¢ e = L= &= L. ¢ & . — . - L ., & . i




PROJECT NO. 052504 R $ DATE October 17, 1980
T T c.
CLIENT: Acres American, Inc. M CONSULTANTS, IN
PROJECT NAME _Susitna Hydroelectric PARTY NO. PAGE NO.
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA
LAB |2 _ |4 % Unified
\o | £ 8 %g DEPTH 4mn | 3n 2" | 15" 1" B/4Y(1/2%3/8" #4 | #10 | #40 | #200| .02 [.005 .00 Moist.| 1L PI Class,
g &
AH-E1l 3| 1.0'- 1.5 100 99 | 48.0 _19.6 M
AH-E1 |4 ]| 2.0'- 3.5 100 9 | 59.5 27 3 ML*
AH-E3 |6 | 4.5'- 6.0" 100 89| 89| 83 80| 76 721 @2 52 28 6.2 4.4 SP-SM
AH-E3 7 6.5'— 8.0" *% [ 100 | 90 76 62| 57 40| 31 16 3.7 0.7 GW
AH-E4 |6 | 5.0'- 6.5" 100l 99| 98| 92 66 | 22.2 17.6 SM
AH-LE7 3 2.0'- 3.0" 100 | 85 73 56| 49 391 31 12 2.1 2.3 cp
AH-E9 2 1.5'- 3.0 100 99 28.6 15.7 SM
AH-E9 |6 | 6.5'- 8.0°' 100 | 95| 87| 79 571 44 33 17.0 4.4 GM
_ NOTE: SIEVE ANALYSIS = PERCENT PASSING
REMARKS! *% 1-2" Rock Present ipn Sample

* Estimated Value
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— DRAWN BY:
\* . ~"'\ ) BORROW AREA E APPROVED BY:
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AUGER HOLE LOGS

1
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W.D =

AH-E1

7-1-80 L

(1) ORGANIC MATERIAL

—_——— e —— . 5
IIT é\TS/SONTE SAND
£ __ 1.0

() uILTY "SAND
41, 27.3%, ML, F4

— — — — ——— —— — —

Refusal
Refusal

Refusal
Boulder, 7.5'" - 10"

SANDY GRAVEL W/SOMZE SILT
Brown
scattered Cobbles, 4'- 25

100+
28

Refusal

Refusal

Boulder, 20.5' -

Refusal

PREPARED BY:

25'T.0.

RH-E2
7-18-80 o
Se © orcanic matERIAL
1.5
29
SILTY SAND GRADING TO
TO SAND W/SOME SILT
Brown
4.5!

Refusal
SANDY GRAVEL W/TRACE SILT

Humerous Cobbles

Refusal

Boulder at 10', Refusa}O,T'D_

PREPARED FOR:

R&M CONSULTANTS, INC.

BORROW AREA E
AUGER HOLES AH-E1 AND AH-E2

iy

Scale 1"=4




AH-E3 AH-E4
7-3-80 7-17-80
praye [N O'
Sp = (D ORGANIC MATERIAL Sp () ORGANIC MATERTAL .\
gam N, ________-5‘ ’,»-\\————-_——-,—-——-———-:--O_
o N TGERVET W SOME SEND T AND Sp (& SILT 1/SOME SaND
Zof N(IN\ TRACE SILT 5 Brown s
~— ——— T s1 g e L.
@ SILTY SAND SAND W/SOME_SILT
SENTI DD maen 1.5¢ s1 t. Qrange-Brown
100+ e A s — — o <G e, i /1|
S1 22 SANDY SILT ’
Browr
60, 4.4%, SP/SM, F20 - S o 45
T 7 L /.0%, I
Z Scattered’ cobbles, 4.5'-20"
¥ ! “',.-,:
100+, 0.7%, GW, NFS W7D =151 () Refusal
Scattered'Cobbles, it Soc
1.5 - 20
Si 100+
Refusal 65

SANDY GRAVEL W/TRACE TO
SOME SILT

Brown ., Subangular to
Subrounded

100+

34

20'T.D.

S1

©

SANDY GRAVEL W/TRACE SILT
Brown, Subanqular to Subrounded

Refusal

PREPARED FOR:

PREPARED BY:

>

RaM CO

M SULTANTS, INC.

BORRCY AREA E
AUGER HOLES AH-E3 AND AH-E4




1

AH-ES AH-E6
6-23-80 o 7-19-8C o
s1 k= 4 ORGANIC MATERIAL Sp ORGANIC MATERIAL £
o — e e e e e L
sl V7 8 SILT W/TRACE. SAND Sp ;
1 @ 3g AND ORGANIC MATERIAL si GNP /TRACE SILT
P& Red-Tan __ ___ _ - —_——————— 2.5
s1 tD Refusal )
T X 100+ s1 Refusal
Si b SANDY GRAVEL W/TRACE SILT
s 100+ Brown
Sl s GRAVEL W/TRACE TO SOME Scattered Cobbles, 2.5-6'
5% SILT, SOME SAND S1 Refusal
sl KT Brown, Subrounded to — e — — e e — e ——
3@ Suganmlzlar °
A 5 Refusa S1 32
S3 (e INTERLAYERED SANDY SILT
A.L Z,DF. Refusal 4 WBI':) ér]}lgngLTY SAND
9@ Scattered Cobbles and 5T
) Boulders, 2'-10" ___25_.___———— '
Si :ga Refusal 9
—aes 10'T.D. S1 Refusal
WATER TABLE NOT ENCOUNTERED SANDY GRAVEL
W/SOME SILT
Brown, Subangular to Subrounded
AAAA Scattered Cobbles, 9'-~26.5"
S1 Refusal
S1 81
S1 80
26.5'T.D.
PREPARED BY: PREPARED FOR:

NC.

BORROW AREA E

AUGEP. HOLES AH-E5 AND AH-E€

w
[st]

C

le T1=41

I




O|

s1

Scattered to Numerous
Cobkbles, 0-5.5°

Refusal

2.3%, GP, NFS
SANDY GRAVEL
W/TRACE SILT
Yellow~-Brown

Refusal
Boulder at 5.5', Refusal

Refusal

4o

PREPARED

WATER TABLE NOT ENCOUNTERED

BY :

= 5.5'T.D.

51

AH-ES8

7-21-80 o
(1) ORGANIC MATERIAL .
37
SAND W/SOME SILT
GRADING VO SAND
___W/TRACE GRAVEL 3
5| &) Loo+
S SANDY GRAVEL
¥l W/TRACE SILT
§§§g Yellow-Brown
g%[f@ Refusal
Ei’; Scattered Cobbles, 3'-6'
. Boulder at &', Refusal6‘T -

WATER TABLE NOT ENCCUNTERED

PREPARED FOR:

R&M CONSULTANTS, INC.

BORROW AREA E
AUGER HOLES AH-E7 AND AH-E8

Scale 1"=4

()




PREPARED BY:

n

ie!

AH-E9
7-20-80
— 0!
1) SAND W/SOME SILT
AND TRACE ORGANIC
MATERIAL
Yellow-Brown
@)21, 15.7%, sM, F2
-_——————— 0.
EX SANDY GRAVEL W/SOME
SILT

C)No Recovery

() 100

Scattered Cobbles,
2.5'-8"

2l D)4.4%, oM, F1
p Boulder at 8', Refusal

8'
WATER TABLE NOT ENCOUNTERED

T.D.

PREPARED FOR:

RaM CONSULTANTS, INC.

BORROVW AREA E
AUGER HCLE ARH-ES

Scaie ﬂ“=?‘




TEST PIT/TEST TRENCH LOGS
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TP-E1
4/19/81

0.0"

Tz ORGANIC MATERIAL
Tz Black

i.o’

SANDY GRAVEL WITH TRACE SILT
0.0'-3.0" No Visible Ice, Nbn

28°, GP-GM

. a
-2 ®
’.D“-n' ° .
R
25

19
e

B

o
Q-..QA-Q“‘
~ 20

'anf& v

SANDY GRAVEL WITH NUMEROUS
COBBLES AND SCATTERLD RBOULDERS

GP

10.0'T.D.

PREPARED BY:

PREPARED FOR:

R&M CONSULTANTS, INC.

BORROW AREA E
TEST PIT TP-EL

Scale: 1™=2"

i




Elevation 1436.6"'

Thin Organic Layer at Surface

0.0'-3.0'" No Visible Ice, Nbn

GRAVELLY SAND WITH SCATTERED
COBBLES

Graylsh Brown

3.0'-12.0' Little Visible Ice «

SANDY GRAVEL WITH NUMEROUS
COBBLES AND SCATTERED BOULDERS

Grayish Brown

0.0

NS ey _3.0

Vx

Groundwater Not Encountered.

PREPKRED BY

12.0'T.D.

PREPARED FOR:

R&M CONSULTANTS, INMC.

BORROW AREA E
TEST PIT TP-EZ2

Scale:

.

iv=

sl

izl

=



3

,!‘
I
€

TP-E3
4/17/81

Elevation:

ORGANIC MATERIAT

1464.2

0.0

0.5'

0.0'-13.0' Little Visible

Ice, VX

@O ocw

SANDY GRAVEL WITH NUMEROUS
COBBLES AND SCATTERED BOULDERS

Grayish Brown

@ cw-cp

13.0'7.D..
Groundwater Not Encountered.
PREPARED BY: PREPARED FOR:
. Ny BORROW AREA E ok
iy L~ AWA S TEST PIT TP-E3 |
R&M CONSULTANTS, INC. Scale: 1n=o1 : N




Elevation: 1454.9°
0.0°

ORGANIC MATERIAL 0.5

0.5'-13.0' No Visible Ice, Nbn

SANDY GRAVEL WITH NUMEROUS
COBBLES AND SCATTERED BOULDERS

Brownish Gray

@ 27°, cp

13.0'T.D.

Groundwater Not Encountered.

PREPARED BY: PREPARED FOR:

BORROW AREA =&
TEST PIT TP-E4

R&M CONSULTANTS, INC.

Scale:1"=.




i
H

Elevation:

1470.1"

ORGANIC MATERIAL

0.0

0.5°"

@ cw-cp

SANDY GRAVEI, WITH NUMEROUS

COBBLES AND SCATTERED
BOULDERS
Brownisii Gray

10.0'T.D.

Groundwater Not Encountered.

PREPARED BY:

PREPARED FOR:

R&M CONSULTANTS, INC.

BORROW AREA E
TEST PIT TP-E>5

Scale:1"=2"

I




Elevation: 1443.4'

0.0°'

ORGANIC MATERIAL

0.0'-2.5" Little Visible
Ice, Vx

SAND WITH SOME GRAVEL
AND SCATTERED COBBLES

Brown

0.5

’ 3 | sy

SAND WITH SOME GRAVEL
AND SILT AND SCATTERED
COBBLES AND BOULDERS

w
(]

9.0'T.D.

PREPARED BY:

PREPARED FOR:

=

R&M CONSULTANTS, INC.

BORROW AREA E
TEST PIT TP-E6

Scale:

1=,

3

zz;“’\
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TP-E7 Elevation: 1450.7'
4/15/81 0.0°"
ICE
2.0°7
2.0'-4.0" Considerable
Visible Ice, Vx+Vs+Vr
ORGANIC SILT
Black
4.
—4.0' T.D.
PREPARED BY: PREPARED FOR:

BORROW AREA E
TEST PIT TP-E7

R&M CONSULTANTS, INC. conle: 1=z




Elevation: 1450.2"

0.0
ORGANIC MATERIAL
0.5
0.0'~7.0" No Visible Ice, Nbn
B @ 27°, cw
s
SANDY GRAVEL WITH SCATTERED
COBEBLES AND BOULDERS
Brownish Gray
—_ - ____ 6.0
B o
< @ 28°, sp
GRAVELLY SAND WITH SCATTERED COBBLES
AND BOULDERS
Brown
R 12.0'T.D.

PREPARED BY:

PREPARED FOR:

Pl A

ﬁ&ﬁ CONSUU%NTS,WC.

BORROW AREA E
TEST PIT TP-ES8

Scale:]1"=2"

Y

g
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ey

L AR DA AIA o R TR

PREPARED BY:

s i e -

Elevation:

1476.7"'
0.0’

ORGANIC MATERIAL

0.5

SILT WITH TRACE TO SOME
CLAY AND TRACE SAND

Gray

' OmL

0.0'-3.5' No Visible Ice, Nb

3.5

AND SCATTERED COBBLES
Brownish Gray

Brownish Gray

SAND WTTIH S0OME GRAVEL AND SILT

SANDY GRAVEL WITH SOME SILT,
AND SCATTERED COBBLES AND  BOULDERS

11.5'T1.D.

Groundwater Not Encountered.

PREPARED

FOR:

R&M CO

lft:g.;:%

NSULTANTS, INC.

BORRCOW AREA E
TEST PIT TP-£9

Scale: 1'"=2"




Elevation: 1500.7'

o 0.0
ORGANIC MATERIAL 0.5
VOLCANIC ASH .

- 1,0

O;O'—?TBT No Visible Ice, Nbn

SANDY GRAVEL WITH SCATTERED
COBBLES

Brown

FREPARELD BY:

4.5"
SaND WITH SOME SILT
Brown
1@ s
7.0'-8.5' Occasional
Visible Ice, VX+Vs
8.0
SAND
Brown
. . _ 9.5¢
8.5'-13.5"' No Visible Ice
SAND AND GRAVEL WITH TRACE
TO SOMe SILT, SCATTERED
COBBLES AND BOULDERS
Brown
- 13.0'T.D.

Groundwater Not Encountered.

PREPARED FOR:

=S

NSULTANTS, INC.

BORROW AREA &
TEST PIT TP-E10A

Scale: 1"=2"

[
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PREPARED BY:

TP-E10B Elevation: 1493.,7"
4-22-81 0.0
ORGANIC MATERIAL 0.3

. VOLCANIC ASH Lt. Gray 0'5'

0.0'-9.5' Little Visible Ice,
Vx

T1@27°, cp

SANDY GRAVEL WITH SCATTERED
COBBLES AND BOULDERS

Med. to Dark Browa

9.5'T.D.

PREPARED

FOR:

'71::Jl$;

o=

R&M CONSULTANTS, INC.

BORROW AREA E
TEST PIT TP-E10B

Scale: 1"=2




Elevation: 1512.7"
0.0

-::i@sm

2.0" Organic Mat at Surface
0.0'-2.5' Little Visible Ice, Vx

SILTY SAND
Brown

2.5'-12.0"' No Visible Ice

@ cram

SANDY GRAVEL WITH TRACE SILT,
SCATTERED COBBLES AND BOULDERS

Brown

12.0'T.D.

12,0y

PREPARED BY:

PREPARED FOR:

R&M CONSULTANTS, INC.

BORROW AREA E
TEST PIT TP-£ll

Scale: 1"=2"

I
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—3

—1

3

—

1

!

Elevation: 1534.9':
0.0

2.0" Organic Mat at Surface
SANDY GRAVEL WITH TRACE SILT,
SCATTERED COBBLES AND BOULDERS

Dark Brown
0.0'-3.5' No Visible Tce, Nbn

'CDGP—GM

2.5"

2) SM
SILTY SAND WITH TRACE GRAVEL,
ORGANICS AND CLAY

k B
Dar YrOwWrn 3 5t

@ sm

SAND WITH SOME SILT, TRACE
GRAVEL AND SCATTERED COBBLES
AND BOULDERS

Brown

11.0'T.D.
Groundwater Not Encountered.
PREPARED BY: PREPARED FOR:
o N1 BORROW AREA E
' P N i TEST PIT TP-E12
R&M CONSULTANTS, INC.
Scale: 1"=2"




PREPARED BY:

TP-E14 Elevation: 1503.0"
4-26-81

0.0
2.0" Organic Mat at Surface

0.0'-3.0"' No Visible Ice, Nb
@ sp-smM

SAND WITH TRACE SILT
Brown

2.5" 1" Ash Layer

3.0

GRAVELLY SAND WITH TRACE SILT,
AND SCATTERED COBBLES AND
BOULDERS

Brown

®@sp

10.5'T.D.

Groundwater Not Encountered

PREPARED FOR:

=S

R&M CONSULTANTS, INC.

BORROW ARCKA E
TEST PIT TP-rl4

Scale; 1"=2'

s

PR,

A



oy

;;;3 :::ﬁ i;:%

PREPARED BY:

Elevation:

l1468.3"
0.0

0.0'-11.5" No Visible

@ 28°, cw

GRAVEL WITH SOME SAND,

SCATTERED COBBLES AND
BOULDERS

Brown

478

2.0" Organic Mat at Surface

Ice, NI

11.5'T.D.

Groundwater Not Encountered.

PREPARED FOR:

Poel

R&M CONSULTANTS, INC.

BORROW AREA E
TEST PIT TP-E1l5

Scale: 1"=2




PREPARED 8Y:

Elevation: 1463.8'
0.0

0.0'-5.5"

BOULDERS

Brown

1.0" Qrganic Mat at Surface

1.0" clayey Silt Beneath
Organic Mat

Little tc No

Visible Ice, Vx and Nbn
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(FIELD GEOLOGIST NOTES TRACE ORGANICS)
DRAWN BY: J M.
BORROW AREA E APPROVED BY: T.1I.
TEST PIT TP-E19 DATE: Dec. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches U.5.Standord Sieve Numbers Hydrometer

12 9 6 2 1l q 1/2 3/8 4 Q 40 80 100 200 270
100 TTT L AR T A 1 T 1 | 0
T
90 \ 10
80 20
o \\ 30
5 5
a L
z 60 0 =
Iy \\ =
“ A
® 50 50 &
c \ 2
L 8
. T A “
o 40 60 =
° \ 5
° ‘ o
a \ [
30 - 70 o
\
20 | o 80
10 20
OIOOO 500 100 50 0 5 | 05 Ql 0.05 0.0l 0.005 O.OOIIoo
GRAVEL SAND FINES
BOULDERS
COBBLES Coarse | Fine Coarse |  Medium Fine Silt Sizes Clay Sizes
SAMPLE NO. | ConTemT| pensiry LL Pl CLASS CLASSIFICATION & DESCRIPTION
TP-E19 #2 SM SAND WITH SOME SILT,

DRAWN BY: J.M.
BORROW AREA E APPROVED BY: T.I.
, 6 TEST PIT TP-19 DATE: Dec. 1981
R8M CONSULTANTS INC. PROJECT NO. 052506
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1 D D ¥ 1 BB I | S B Y Y 1T 1 I
U.S. Standard Sieve Openings in Inches U.§. Standard Sieve Numbers Hydrometer
12 9 & 3 2 1 13 2 3/8 20 40 80 100 00
100 T 1 T 42 - Y 2 > 1] PSR g o
90 10
N
80 20
70 30
= £
o @
% o
z 60 40 =
> z
§ 50 50 &
o 3
- 8]
s 40 60 «
~ Y
v 2
a [}
30 70 Q@
20 80
10 90
01000 500 100 50 [ ! 05 ol 0.05 0.0 0.005 200"
GRAVEL SAND FINES
BOULDERS COBBLES Coarse L Fine Coarse | Medium I Fine Silt Sizes jCIay Sizes
SAMPLE NO. | TOnrEnt | oehery LL PI CLASS a CLASSIFICATION 8 DESCRIPTION
TP-E20 #1 SM-ML SANDY SILT WITH TRACE CLAY
(FIELD GEOLOGIST NOTES TRACE ORGANICS)
T DRAWN BY: J.M.
. BORROW AREA E APPROVEDBY: T.I.
TEST PIT TP-E20 DATE: Dec. 1981
R8M CONSULTANTS INC. PROJECT NO. 052506




U.S. Standord Sieve Openings in Inches U.S. Standard Siave Numbars Hydrometer
12 9 6 3 2 1/2 | 34 1/23/8 a 10 20 40 80 100 200 270 0
100 T T T T T IR L 07 T T I T T [T
90 i —10
80 20
70 N 0.
5 \ )
— QD
2 60 L 40 =
a \ 2
*_g 50 N 50 3
o 3
- O
s 40 60 =
8 I~ @
® o
a Q
30 e 70 O
N\\
20 — 80
10 ' B 90
ey
ro-o— 1| |
0 100
1000 500 100 50 0 5 I 05 al 0.05 0.0 0.005 000!
GRAVEL SAND FINES
BOULDERS COBBLES Coarse Fine Coarse Medium Fine Silt Sizes Clay Sizes
SAMPLE NO. | WolSToRET™ DRY LL Pl CLASS CLASSIFICATION & DESCRIPTION
TP-E20 #2 SP GRAVELLY SAND WITH TRACE CLAY AND SCATTERED COBBLES AND BOULDERS
DRAWN BY: J.M

RBM CONSULTANTS INC.

BORROW AREA E

TEST PIT TP-E20

APPROVEDBY: T.T.

DATE: Dec. 1981

PROJECT NO. 052506
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b

[

i




U.S. Standard Sieve Openings in inches U.S.Standard Sieve Numbers Hydrometer
2 9 _6 3 2 1/2 1 34 1/23/8 4 10 20 40 80 100 200 270
100 lr T 3\ T T /1 T /I /1 v/ T T I T 1 I —0
N~
90 10
Ny
80 == 20
[
70 J 0
5 > g s
a @
= 60 40 =
= AN 2
N N
- A
@ 50 50 ‘é’
i 8
- '\ O
= 8
L4 -
o 30 b 70 &
20 —80
10 90
0|000 500 100 50 10 5 | 0.5 Qi 0.05 0.0l 0.005 QOOIIOO
GRAVEL SAND FINES
BOULDERS COBBLES Coarse Fine Coarsej Medium Fine Silt Sizes Clay Sizes
SAMPLE NO. | CONTEnT | oeNery | LL Pl lorass CLASSIFICATION & DESCRIPTION
TP-E20 #3 SM SILTY SAND WITH TRACE CLAY AND GRAVEL AND SCATTERED COBBLES
DRAWN BY: J.M.
BORROW AREA E APPROVED BY : T.I.
: e T ? 4 it £ TEST PIT TP-E20 DATE: pec. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches U.S. Standord Sieve Numbars Hydrametar
12 9 6 2 3/4  1/23/8 4q 10 20 40 80 100 200 270
100 T 7 ”/x i / /1 / T 7 T T T 0
S0 10
80 20
70 LN 30
b5 N =
) =2
2 N ®
2 &0 Q0 =
Fy -y
— .
@ 50 ‘\ 50 3
[ Na g
6 40 o~ 60 =
8 ™ o
@ T o
0 — 70 ©
20 I as 180
~
10 o 90
\\0
J
O»ooo 500 100 50 © 5 0.5 ot 0.05 0.0! 0 005 OOOIIOO
GRAVEL SAND FINES
BOULDERS COBBLES Coarse ] Fine Coarse Medium Fine Silt Sizes Clay Sizes
SAMPLE NO. | BonTEonne| pemsiry LL PI CLASS CLASSIFICATION & DESCRIPTION
TP-E20 #4 SP-SM GRAVELLY SAND WITH TRACE SILT SCATTER&ED COBBLES AND BOULDERS
; i BORROW AREA ORAWN BY. SRS
" ' he T Tp Pgo APPROVED BY:  T.T.
B DATE:  Dec. 1981
R8M CONSULTANTS INC. PROJECT NO. 052506
3 ] * 7 } ) 7 3 ; ) 7




N | 3 - ) 1 i | 3 1 B B | 3 | B R B
U.S. Standord Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
‘ i2 8 & 3 20/2 1 34 /238 4 20 40 80100 200 270
100 77 I T L I L ™) ‘P\ T | T T —0
90 N o
80 X 20
]
_ 1 30 _
S S
2 ]
3 60 0 =
2 2
§ 50 50 &
& g
-E (&)
§ —160 E
s o
a. [
70 @
20 — 80
10 —t 0
Obooo 500 i 100 50 5 | 0.8 Ql 0.05 0.01 0 .005 QOOllOO
GRAVEL SAND FINES
POLLDERS COBBLES Coarse I Fine Coarse Medium ] Fine Silt Sizes lCIay Sizes
SAMPLE NO. | tomr| peverry LL PI CTASS CLASSIFICATION & DESCRIPTION
| p-p21 41 SM-SJ  SANDY SILT WITH TRACE CLAY
RAWN BY:
BORROW AREA E & LM
TEST PIT TP-E2] APPROVEDBY: 7.1
DATE: Dec. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches U.S5. Standard Sieve Numbers Hydrometer
12 9 6 3 3, (] 4 0 40 80 100 2 27
100 2 9 6 ] 2 u/lz I| {4 x/'z 3'/ | J 2‘0 l 0K ?0 0 0
90 10
80 20
70 30
s =
=] [s ]
® (]
2 60 40 =
2 2
E 50 ~—80 §
T A | S
- ©
5 40 \\ ! 60
[N N 8
a Ne 5
30 70 o
20 S 80
|
F——
1 — ot | 90
'\
OIOOO 500 100 50 0 5 0.5 al 0.05 0.0¢ 0.005 o.omloo
GRAVEL SAND FINES
BOULDERS C
€ OBBLES Coarse | Fine Coarse Medium Fine Silt Sizes Clay Sizes
SAMPLE NO. COUNSTENCTE DEUNS.TY LL Pl CTLASS CLLASSIFICATION 8 DESCRIPTION
TP-E21 #2 GP-GM SANDY GRAVET, WITH TRACE STLT, NUMEROUS COBBLES AND SCATTERED. .
BOULDERS
}
roveeer DRAWN BY: J.M
SR S A LR
; N - ?gg?ogﬁlqg? Egl APPROVED BY : T.I.
—_ G % DATE: Dec. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506
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F.3 BORROW SITE H
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AUGER HOLE LOGS



e

-

o,

0.0 AH-H1 At 5127 5t
ALY 7-.16-81 Elevation 120/:3'
— e ORGANIC MATERIAT, WITH
Tl ¥ 7 (1) SOME SILT 1 5
Tl e % @12%, SM
N SAND WITH SOME GRAVEL AND ,
A SILT, TRACE ORGANTC MATERIAL 3.0
Shl 3310, 16%

SAND WITH SOME CLAY, TRACE
GRAVEL AND SILT

(1)9, 17, sc 6 0
13, 16%, oL
SANDY SILT WITH SOME CLAY AND GRAVEL

ray 7.5

Sh

Sh:OQ

Sh

e

R

g
62)13, 12%, CL-MIL

TCZ)24, 12%, CL-ML

SITT WITH SOME SAND AND
GRAVEL, TRACE CLAY

Gray

@94, 9%, GM-GP

° GRAVEL WITH SOME SAND, TRACE

o SILT

o Gray

.oo-,,l:@éﬂ, 9%, GM-GP

o
o 23.0!

HIGHLY WEATHERED ARGILLITE
Dark Gray

Sh
26.5'T.D.

PREPARED BY : PREPARED FOR:

JUCI N BORROW AREA H

S8~ AY . AUGER HOLE Af-lil
R&M CONSULTANTS. INC.

Scale: 1"=4"'
| ,




0.0 ) X
A B AH-H2 Elevation 1970.9°
v 7-19-81 0.0° e e — 25.0"
= Tm @ ORGANIC MATERIAL Sh )/_H@ Def. .~ 72/6.0", 6%,SM
Rlack 1.5¢ ’//o SITTY GRAVELLY SAND
Tm 23 g
@ EAND WITHODSGEMEOSILT AND St Brown 7
SROANTC MATERIAL /./L _______________ 28.0
Black to Brown T
Sh @ 9, 17%, SM 2"
n (D) 8, 204, sm shfl (@) ret., 55/ 4.0", 8%,su-sC
6.0 /
Sh @ 16, 7%, SM P SILTY SAND WITH SOME
. o GRAVEL, TRACE CLAY
B I Gra
sh - @ 19, 113, SM L Y
i <
Sh T@ 12, 11%, SM ;
L Sh Ll[@ Ref., 56/4.0", 8% ,SM-SC
3 SII/TY SAND WITH SOME GRAVEL Pt
4 Brown 55
5'-17.0' No Visible Ice, Nf [y
A 13.0° =
0] 13.0'-40.9" Samples i
;;97— Thawed When Recovered el
3% ° o _T(13) 96, 7%, SM-5C
o2 QTkEy 5, 100, o sl DI o8, 7, 309"
o l: SILTY SAND WITH SOME GRAVEL T D,
:L: Brown Thermal Probe Installed to 40.9°'
- 15.0:20.0" Scattered »
/" Cobbles
F4
sh @7 E@ Ref., 54/5.0", 93, SM
7TT/ 17.0'-40.9" No Visible
2 Ice, Nb
> )
/°__ ............... 25.0°
PREPARED BY: PREPARED FOR:
' :ﬂ} AN BORROW AREA H

R&M CONSULTANTS, IN

C.

AUGER HOLE AH-HZ

Scale: 1"=4"

omre



Ty

ey

3

1

0.0 AH-H3 Elevation 2079.6"

A.B.Y 7-18-81 D.0°"
= Tm |~~|{1) ORGANIC MATERIAL
~ o~ Black
:::F Surface Cobbles and Boulders
m |~ [2) 3.0°
Sh - 9 . 53% OL
- SILT wiTH SOME ORGANIC MATERIAL
&;y AND CLAY. Dark Brown 4.5¢
sh W[ [4) 7, 19%, sm-sc
;;?_ 4.5'-6.0"' Trace Organic Material
- sh W @ 15, 14%, SM-SC
24 SILTY SAND WITH SOME GRAVEL,
il TRACE CLAY
Pt Brown
Sh /_ . ii, sv-sc 9.0
sh W=7 21, 12%, sm
K-
g SILTY SAND WITH TRACE TO SOME
< GRAVEL
L Brown
o
T
};;/ 4.5'-22_.5" No Visible Ice, Nf
Sh :jl: 22, 9%, sM
s
P 18.0"
sh @~ Ref., 100/3", 123, CL
b/ >
- SILT WITH SOME SAND, GRAVEL AND
CLAY
b Gray
- 22.5'-29.5" No Visible Ice, Nbn
sh B~ . Ref., 100/3", 142, CL
O
67: -
-]
Sh _O. @ Ref ., 50/2" 29.0"
Thermal Probe Installed to 29.0°'

PREPARED BY: PREPARED FOR:

BORROW AREA H
AUGER HOLE AH-H3

R&M CONSULTANTS, INC.

Scale: 1"=4"




Sh
l6.5"

Sh

Sh

PREPARED BY:

AH-H4 Elevation 2064.5"
7-14-81 0.0°
~~| [X)orcanTC MATERIAL

pad Dark Brown 1.5
Ezs SANDY SILT WITH TRACE GRAVEL

5 SOME ORGANIC MATERIAL

”3$ Brown 3.0°
e r3)8, 16%, GC-GM

Rk SANDY GRAVEL WITH SOME SILT, TRACE CLAY AND,
*goe TRACE ORGANIC MATERIAL

=4 Brown-Gray

o.op

558 [:)L) 13%,GC-GM o
Lo (:)12, 152, SM-SC

e

Z%g ﬁ6>15, 11%, SM-SC

“0cll  SILTY SAND WITH SOME GRAVEL AND
iRy TRACE CLAY

R Brown

ot

Pt ]

7s I

fi;;; ____________________ 12.0"
Sia

f_i‘{7)18, 11%, SM

?f GRAVELLY SAND WITH SOME SILT

: Dark Gray
'.75, 11%, sM
22.0"
WEATHERED BEDROCK
9Yy120 25.5'T.D.

Therm

al Probe Installed to 25.0'

PREPARED FOR:

R&M CONSULTANTS, IN

C.

BORROW AREA H
AUGER HOLE AH-H4

Scale:

. HK

)

)



1

Tm
Sh

Sh
9.O'Sh
A A

Sh

AH-HS Elevation 2186.2"'
7-13-81 0.0
7%@ 1) STILTY ORGANTC MATERIAL
:;2{ Brown
S

3.0

4,23%
SILT WITH TRACE SAND, GRAVEL,

3

CLAY AND ORGANIC MATERIAL
Brown

15,16%, SM-SC

SILTY S$AND w/SOME GRAVEL

42,17% SM-SC

39,10%, SM-SC

2)
)
()
G{) AND TRACE CLAY
©
0D

13019%, SM-SC

“ale

L]
AN

14.0'-35.5"' Samples
Thawed Following Recovery

Ref., 50/2.0", 11% . CM
GRAVELLY SAND WITH SOME SILT,
SCATTERED COBBLES AND BOULDERS

Brown

REF., Cobble

14.0'-35.5" No Visible Tce, Nb

Sh

REF.

, Cobble

—.—.25.0"'

SANDY SILT WITH SOME
CLAY AND GRAVEL

Gray

Ref

Ref .

, 100+/12.Q"

., 100+/12 .0n"

PREPARED FOR:

R&EM

CQMSULTANTS. INC

BORROW AREA

H

AUGER HOLE AH-H5

Scale: 1"=

35,5
T.D.

4!




0.0
A.B.
A

Sh

Sh
Sh

Sh
Sh

Sh

Sh

Sh

Sh

Elevation 2181.0'

Al -Ho
7-12-81 0.0
1)2
ICE AND ORGANIC MATERIAL
2P 3.00

3.0'-6.0' No Visibhle Ice Nbn
O%G%NIC MATERIAL WITH SOME

Dark Brown
Ol

(:%RGANIC MATERIAL WITH SOME
SILT AND SAND 7.5

@23, 13%, SM
@11,12%, SM

7.5'-10.5"

SILTY SAND WITH SOME GRAVEL
Gray

6.0'-43.0" Samples Thawed
Following Recovery

of
6.0'-43.0"' No Visible

Ice, Nb

SILTY SAND WITH TRACE
CLAY AND GRAVEL
Gray

'.E@SB, 6%, SC

18.5'-43.0' Scattered

PREPARED BY:

Sh

Sh

Trace Organic Material

sh

Sh

i i 25 0
‘52, 11%, sC
SILTY SAND WITH TRACE
CLAY AND GRAVEL

Gray

11) 148, 10%

212 Ref., 50/2.0", 8%, SM-SC
' GRAVELLY SAND WITH SOME
SILT AND TRACE CLAY

Gray 38.0"

{:>Ref., 70/5.0", 8%, SM-SC

GRAVEL WITH SOME SAND
AND SILT, TRACE CLAY

Gray

43.0"
T.D.
Thermal Probe Installed to 43.0°

PREPARED FOR:

R&M CONSULTANTS, INC
| =

BORROW AREA

H

AUGER HOLE AH-H6

Scale: 1"=4'

U




r

Ty

]

0.0
A.B.Y

PREPARED BY:

Tm

Tm

Sh

Sh

Sh

Sh

Sh

Sh

Sh
Sh

Sh

Elevation 2188.4'

8

AH-H7
7-15-81 0.0
1O
-~ ORGANIC MATERIAL
L bark Brown
A as
i)
~o~ 1.5'-4.5" No Vigible Ice, Nbn 3.0!
3

SANDY ORGANIC MATERIAL, Dark Browz 5

9
SILT WITH SOME SAND, TRACE CLAY AND
ORGANIC MATERIAL. Dark Brown 6.0"'

5, 14%, ML-CL
SANDY SILT WITH TRACE GRAVEL AND CLAY

N Gray
(:) 15, 17%, ML-CL
9.0°

[17) 16, 163, cL

T SANDY SILT WITH SOME .CLAY AND

. TRACE GRAVEL

i Gray
- " -
] e e e e e ——— 13.0"
i
0.4
gjf (:) 32,
0 . _
- SAND WITH SOME CLAY, GRAVEL, AND SILT
N Gray
7 s 9.0'-25.7"' Samples Thawed When
Q- Recovered
0

9,

32, 13%, sC

9.0'-25.7" No Visible Ice, Nb
NS
7
- @:)exx 13%, sC 25 71
.0,
SoL[L1) Ref. , 100+/12.0"
w2 P 25.7'-27.5" Highly Weathered Bedrock
‘e, Gray Brown 275"
Géé WZATHERED BEDROCK
NN\
Ei“ (1) ref., 100+/12.0" 30.7'7 b

Thermal Probe Installed to 30.7!

PREPARED

FOR:

R&M CO

e

NSULTANTS. INC.

BORROW AREA H
AUGER HOLE AH-H7.

Scale:

l|l=4l




0.0

Sh

Sh

Sh

Sh

PREPARED

SILT WITH SOME CLAY AND

AH-HS Elevation 2023.5'
7-17-81 0.0
a4 ORGANIC MATERIAL WITH SOME

o SILT

LK (E) Black 1,51
Pz @ _ .

~ 2 3.0'-5.0' Scattered Cobbles
ot

ORGANIC MATERIAL

Brown

_5.0"
13
SILT WITH SOME CLAY, SAND
AND GRAVEL, Brown 6.5"

dig et 8*\1

'ﬁl‘}*‘i

4Y) 15, 143%
6.5'-35.0"' No Visible Ice ,Nbn

@23, 12%, SC
@26, 13%, SC

SAND WITH SOME SILT,
GRAVEL AND CLAY
Brown

@ 80, 7%, GC-GM

STLTY GRAVEL WITH SOME
SAND AND TRACE CLAY
Gray

BY :

__25.0"

——————————————— 25.0'
89, 6%, GC-GM
STLTY GRAVEL WITH SOME
SAND AND TRACE CLAY

Gray

"86

@Ref., 50/5.0" 35.0°
T.D.

Thermal Probe Installed to 35.0°

PREPARED FOR:

R&M CON

SULTANTS, INC.

BORROW AREA H
AUGER HOLE AH-HS8

Scale: 1"-4°

e



1

LABORATORY TEST DATA



YTV Y Ty S R | Y7 T 1 S TR T T 0 S B | 1
PROJECT NO. 052504 R ¢ DATE __ October 17, 1980
CLIENT: Acres American, Inc, M CONSULTANTS, INC.
PROJECT NAME _Susitna Hydrgelegtric C=-01
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA | PARTY No. PAGE NO. === .
% , nified
DESCRIPTION av |3 [ ov [1ye | 1 [Bravp2v|3/8" #4 | #10 |#40 [#200 | .02 |.005(.002AMoist.| DL PI Class.
BORROW | H | W=80-256 100 95| 88| 84| s81f 78| 71| 64 53 | 38.2124.3 |13.6|8.6] 10.9| 21.7 9.2 | cc-sc
(Grab Sample) ' GM~SM
BORROW | H | w-80-257 100 97| 92| 89| 84 81| 73| 66 54 | 36.019.6| 8.9/5.2 12.3| 17.1 2.5 | gM-sM
(Grab Sample)
NOTE: SIEVE ANALYSIS = PERCENT PASSING

REMARKS!




PROJECT NO. 052506 R ¢ OATE October 5, 1981
CLIENT: Acres American M CONSULTANTS, INC.
PROJECT NAME Susitna Hydroelectric PARTY NO. PAGE NO __1
SUMMARY OF LABORATORY TEST DATA
Z |4 | F FINE WET | DRY |MOISTURE
LAB Zs5las
No. | E=Z 32 DEPTH 3 | oon| 1| 1w 3744 o lazer| 4 | 10| 40 | 200 sp6 | | P' [oensiTy [oensiTy |conTenT| C-ASS
o 7))
H1 | 2/ 1.5'- 3.0' 100 | 92|89 | 85| 82| 74| 59| 46 | 24.8 13 SM
H1 3 3.0'- 4.0" 16
HL | 4 4.5'- 6.0 100 | 96| 96 | 94| 92 | 88| 79 | 60 |21.4 32 117 17 e
H1 | 5 6,0'- 7.5' 100 | 93] 90 | 86| 77 66 | 51.7 34 |21 16 CL
*
Hl |6,7 7.5'-10.5" 100 | 9894 | 88|85 | 82|74 | 64 |55,1 25 | 7 12,12 | CL-ML
* GM-GP
HI |8,9 15.0'-21.5' 100| 69 | 57|50 | 45| 41 | 34|28 | 20 |12.1 21 | np 9
*
H2 [2-4 1.5'- 6.0 100 | 95| 91 | 85| 69 48 22.9 NV | NP 23,17,20 SM
&)
H2 |5-7 6.0'-10.5' 100| 88 | 8382 | 78| 74 71611 50 |35.0 18 | NP 7,11,1] SM |
2 | 8| 15.0'-16.5" 100 190 | 85|80 | 76|65 | 51 |32.7 10 SM
*
H2 9,1 20.0'-25.5' 100193 | 84|78 | 73|62 | 48 [31.5% 17 | NP 9,6 sM
*
2 [1-13 30.0'-40.8" 100 | 95 | 89|87 | 82|71 | 61  39.7 18 | 5 8,8,7 |SM-SC
H3 3 3,0'- 4.5" 53
. *
H3 |4, 4.5'- 7.5' 100 | 94| 91 | 86|74 | 59 |42.0 18] 5 19,14 | sM-sC
H3 | 71 9_0'-10.5" 100 | 99|97 | 93182 | 63 |40.6 NV | NP 12 SM
g3 | 8| 15.0'-16.5" 100 | 93|88 | 83|67 | 51 |29.9 14 |np 9 sM
H3 | 9| 20.0'-20.3" 12
H3 | 10| 25.0'-25.2" 14
NOTE® SIEVE ANALYSIS = PERCENT PASSING
REMARKS : __* Samples Combined for Gradation and Atterbexg Limits

NV = Non-Viscous, NP = Non-Plastic

41

pEEr)



""" S R B I 3 I 1 1 R . | B D ] 1 3 1 ) i
PROJECT NO. 052506 R ¢ DATE ____October 1981
CLIENT: Acres American N‘ CONSULTANTS, INC.
PROJECT NAME _Susitna Hydroelectric PARTY NO._____ PAGE NO. 2
SUMMARY OF LABORATORY TEST DATA '
o l
LAB | 25 |25 . ol . W FINE WET DRY |MOISTURE
No. | EZ |32 DEPTH 3" | 2" 15" | 1" (3/4"| %" [3/8"| 4 | 10 | 40 | 200 sp6 | Y| P! [pENsiTY [DENSITY [cONTENT| CLASS
m %)
*
H4 13,4 3.0'- 6.0 100 82| 82| 73| 66| 61 55| 49 37 20.4 23 7 16,13 GM=-GC |
*
H4 5,6/ 6.0'- 9.0 100! 89| 87186 | 85|81 | 74( 67 | 55 |39.5 20| 4 15,11 SM-8C
R :
H4 7,8/ 15.0'-21.5"' 10 92| 90| 83 78| 74 64 | 55 41 27.2 22 | NP 11 sM
H5 | 3| 3.0'- 4,5 23
H5 | 4| 4.5'- 6.0" 100 95[/93 | 89|86 | 78| 72 | 62 |4l1.0 23| & 16 SM-SC
H5 5 6.0'— 7.5; 100 | 89 73 45.2 2 6 17 SM=SC
H5 6,7/ 7-5'-10.0' 100| 81| 76|76 | 76| 76 | 76| 61 | 49 (33 3 21 | 4 10,9 | SM-sC
H5 15.0'-15.7" 11
*
H6 |g,7 7.5'-10.5" 100{ 97193 | 91188 | 7869 | 53 [32.5 NV | NP 13,12 sSM
H6 | 9 20.0'-21.5' 6
He | 10| 25.0'-26.5" 100 | 95193 o0l 70 | g3 145 23 | 9 11 sC
H6 |11| 30.0'=31.0! 10
H6 |12] 35.0'-35.6" 100 82 | 73| 71 66 | 47 | 34 (19,2 21 | 6 8 SM-SC
He | 13| 40.0'-40.4! 8

NOTE: SIEVE ANALYSIS = PERCENT PASSING

REMARKS : _ * Samples Combined for Gradation and Atterberg Limits
NV = Non-Viscoug, NP = Non-Plastic :




PROJECT NO. __ 052506 R $ DATE October 1981
CLIENT: Acres American M CONSULTANTS, INC.
PROJECT NAME _Susitna Hydroelectric [ PARTY NO. PAGE NO
SUMMARY OF LABORATORY TEST DATA
w wl j l
LAB | 25|55 FINE WET DRY |MOISTURE
No. | &= |2= DEPTH 3Up2r| ARt 1M 374" %M \3/8"| 4 ) 10 | 40 | 200 spe | “b | P IpensiTY [ENSITY [conTENT| CHASS
@ %]
*
H7 |5, 6.0'- 9.0' 100 | 98| 94| 92| 88| 82 71 |51.5 17 | 4 14,17 | ML-CL
H7 | 7| 9.0'-10.5! 100| 98| 97| 93| 89 79 |58.7 29 | 14 16 CL
*
H7 510 20.0'-25.7'| 100| 92| 88 | 88| 87 86 84| 78| 71| 48 |27.4 33 |19 13,13 sC
us | 4 6.5'- 8.0 NV | NP 14
*
H8 5,4 8.0'-11.0' 100 | 97 92| 89 82 75 42.4 25 |11 12,13 sC
H8 | 7] 15.0'-16.5" 100| 83 | 79| 77| 72| 70{ 62| 56 50| 36.3 21 7 7 GC-GM _ |
A
H8 8,9 20.0'-26.5'| 100/ 75| 75 72| 69| 68| 66| 60 54| 45 ]32.9 21 | 7 6,6 GC-GM
BORROW H 100{ 95| 92 87| 79| 57| 51 44| 30.4H 23 | 6
Bulk Sample
| —
| |
NOTE :© SIEVE ANALYSIS = PERCENT PASSING

REMARKS : *

Samples Combined for Gradation and Atterberg Limits

NV

= Non-Viscous,

NP

= Non-Plastic

ute

Jreess



U S, Standard Sleve Openinga i Inches U. S, Standard Sieve Numbar s Hydrameter
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1000 500 100 50 0 5 | 0.5 Y 0.05 0.0l 0 008 2001
[ GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse Medium Fine Silt Sizes [Clay Sizes
SAMPLE NO. | N el R LL Pl | CLASSIFICATION 8 DESCRIPTION
DRAWN BY:
BORROW AREA H APPROVED BY:
COMPOSITE GRADATTON CURVE DATE:
PROJECT NO.
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U.S. Stondard Sieve Openings in_lnchos U.S. Standard Siave Numbers Hydrometer

100 H |' jg "e' ? 5 n{z : 3{4 |42 3/8 ,} 10 210 4I0 elo |?0 ‘?0 270 0

90 \\ —{10

80 — 20

70 P -
£ s
bt F ®
z 60 ] 40 F
D \\ E
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® 50 5 2
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[t
s % I el * 3
» 2

[}
I ™ 0 Q
™~

20 T~ T 80

IO = \() %

0|ooo 500 100 50 0 5 o i 0.8 o al 0.05 00l 0.005 ooon'oo

GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes |Ciay Sizes

EAMPLE NO. CONTENT DENS‘IiTY LL Pl CLASSIFICATION 8 DESCRIPTION
W-80-256 10.9% 21.7 0.2 | GC-SC | Poorly graded 'Till' with low Plasticity
(Grab Sample) STILTY GRAVEL AND SAND WITH TRACE CLAY

DRAWN BY: DL

RBM CONSULTANTS INC.

RORPOW AREA H

APPROVED BY :

DATE: December 19280

PROJECT NO. 052504




U.S. Stondard Sieve Openings in Inches U.S5. Stondard Sleve Numbers Hydromoeter

100 i2_9 & 3 12 | 3/4 |/r2 3/8 4 19 20 40 80 100 200 270 0
|
0 @\ 10
80 : 2 20
N
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2 60 - 0 2
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a - a
[ A
@ 50 50 ¢
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R 1L 5
- ]
o 40 60 o
Q ™ c
5 :
'8 [
30 70 @
20 \ 80
10
1] 90
0,000 500 100 50 © 5 ) 05 Y 0.05 ) 0.01 0.005 001
GRAVEL SAND FINES
ULDER
BOULDERS | COBBLES Coarse [ Fine Coarse Medium | Fine Silt Sizes __|clay sizes
SAMPLE NO. | RomrweEl vy | LL PI CLASSIFICATION 8 DESCRIPTION
W-80-257 12.3¢ 17.1 2.5 GM-SM | Poorly graded 'Till' with Non-Plastic Fines
 (Grab Sample) STLTY GRAVEL AND SAND WITH TRACE CLAY

DRAWN BY: 7.

BORPOW ATPEA H APPROVED BY : ]
A DATE: Decemter 1980

PROJECT NO. (525C4
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U.5. Standard Sieve Openings in Inches U.S5.Standard Sieve Numbers Hydrometar
2 9 6 3 2 2 3/4 2 3/8 4 10 20 4 80 100 200 270

100 ! T e 3 Vn £ T T o T T 0

30 \ - ‘ 10

80 ——20

70 . 20
£ - A s
d_) ]
2 60 40 =
> z
N TN x
g %0 N —1s0 §
£ BN &
= N 60 o
g % D ° %
e o
a. [

30 AN 0 &

NN

20 80

10 20

Y 1000 55& 100 50 0 ) ] 0.5 ol 0.05 0.0l 0005 000! 100

GRAVEL SAND FINES
EULDERS COBBLES Coarse | Fine Coarse { Medium Fine Silt Sizes Clay Sizes
SAMPLE NO. CONTENT DENSYTY LL Pl CLASSIFICATION 8 DESCRIPTION
AH-H1 #2 13 SH SAND WITH SOME GRAVEL AND SILT, TRACE ORGANIC MATERIAL
BORROW AREA H DRAWN BY:
AUGER HOLE AH-H1 APPROVED BY: MCH

%

DATE: Oct, 1981

R8M CONSULTANTS INC. PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches

U.S. Stondard Sieve Numbers

Hydrometer

100 |'2 9| 5[ 13 2 II‘Z\ : 3{4 I/I?. 3'/8 4q 10 2}0 4|0 BIO KI)O 2?0 270 0
0 10
L
80 \\,\ 20
70 0.
£ N 5
. ! —_
z N ]
= 60 e 0 =
= X\ z
— \ A
® 50 \ 50 3
- g
< \\ o
g N © %
2 \ 5
30 70 o
\
20 o 80
10 90
01000 500 100 50 ) 5 | 0.5 al 0.05 0.0l 0.005 oom‘oo
GRAVEL SAND FINES
BOULDERS | COBBLES Coarse [ Fine Coarse |  Medium [ Fine Silt Sizes Clay Sizes
SAMPLE NO. | NonTEaEl poreiry LL PI CLASSIFICATION 8 DESCRIPTION
AH-H1 #4 17 32 17 e SAND WITH SOME CLAY, TRACE GRAVEL AWD SILT
DRAWN BY:
BORROW AREA H -
AUGER HOLE AH<T1 APPROVED BY: MCH
a DATE: Qct.1981
RBM CONSULTANTS INC. PROJECT NO. 052506
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U.S. Standard Sleve Openings in Inches V.S, Standard Sieve Numbers Hydrometer
2 9 8 32 1/2 1 34 \/23/8 4 10 20 40 80 100 200 270 B
100 1 TT7T T T 0 T T T TT T Y
- —10
90 \\\
~
80 20
\k
70 ™ 30
= ™ - g
o ~J %‘
2 60 40 %
Fy S Fy
$ 50 — ° 50 a
h‘: ] =]
= - S
;o P
o — e
Q
) 70 &
20 e 80
10 —190
0 J_,, || J L ’7 —— 100
1000 500 100 50 0 5 I 05 al 0.05 00l 0.005 000!
B [ GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse Medium ] Fine Silt Sizes Clay Sizes
| SAMPLE NO. | CONTENT | oemewy, | LL Pl CLASSIFICATION & DESCRIPTION
AH-H1 #5 16 34 21 CL SANDY SILT WITH SOME CLA¥ AND GRAVEL
DRAWN BY:
BORROW AREA H APPROVED BY: MCH
‘‘‘‘‘ O el AUGER HOLE AH-H1 DATE: Oct. 1931
R&M CONSULTANTS INC. PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches

12 9 ]

U.S.Standard Sieve Numbers Hydrometer

3 2 /2 | 3/4 \/2 3/8 4 10 20 40 80 100 200 270
100 - T T { /1 4 T T T T T 0
90 b\ 10
Pronng
80 20
\
70 - 30
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z = g
5 ]
2z 60 40 =
> \..“ =
o A
~ [
- g
c
& 1] 8
Q@ 5
30 70 @
20 80
10 90
OIOOO 500 100 50 5 i 05 Qal 0.05 0.01 0.005 cTomloo
GRAVEL SAND FINES
BOULDERS COBBLES Coarse ] Fine Coarse Medium | Fine Silt Sizes Clay Sizes
SAMPLE NO. | TOSTORET  DRY LL Pl CLASSIFICATION 8 DESCRIPTION
AH-H1 #6,7! 12,12 25 7 CL=ML SILT WITH SOME SAND AND GRAVEL, TRACE CLAY
DRAWN BY:
BORROW AREA  H APPROVED BY: MCH
AUGER HOLE AH-H] DATE: oct. 1981
RE&M CONSULTANTS INC. PROJECT NO. 052506
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
12 9 6 3 /2 0\ 3/4 1/23/8 4 10 20 40 80 100 200 270 B
100 T T T T — T T T 1 T . 0
90 I | 0
60 \\ 20
N 70 30
) )
.5 6
2 60 40 =
> by
:_:6 50 — — —f——150 @
i i ] 8
- Q
g 40 I~ 60 =
- [
[ - B ] 2
o ] ¢
20 ~ — 70
]
20 80
[
"'h\.o
0 — 90
]
1 | J -
0000 500 100 50 0 ) | 0.5 al 005 0.0l 0.005 Qoon'oo
GRAVEL SAND FINES
BOUDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes Clay Sizes
SAMPLE NO. CONTENT DENSYTY LL PI CLASSIFICATION 8 DESCRIPTION
AH-H1 #8,9 9 21 uP GP-GM GRAVEL WITH SOME SAHD, TRACH STILT
i BORROW AREA H DRAWN By
i . A T APPROVED BY : _ MCi
: = e UGER HOLE AH-H1 DATE: _ Oct. 1981
RBM CONSULTANTS INC. PRQJECT NO. 052506
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i).5. Standard Sieve Gpeninygs in inches

U.5 Standard Siave Numbers

Hydronietay

40

- 10 8 Q 200 270
100 - 1] T T (i n i | -7 1 r r 10
[ - 4
50 ] — o
\\K ‘}—‘1* —
80 \ L 120
N
70 \ —30
= =
o — — o
= )
= 60 40 =
by N »
3 50 50 2
C [
i - - ST TR \é\ : -
-~ O
g 40 \\ 60 =
5 AN g
o
30 ¥ 70 ¢
| A _]
ﬁ-.
© | | %
o J l 1| 100
1000 800 100 50 5 | 05 Q! 0.08 0.0l Q 005 o0l
T GRAVEL SAND FINES
BOULDERS COBBLES Coarse J Fine Coarse Medium [ Fine Silt Sizes Clay Sizes
SAMPLE NO. | HOIcTURET ™ DRY LL Pl CLASSIFICATION 8 DESCRIPTION
| AH-H2 #2,3,4 |23,17,2 NV p SM SAND WITH SOME SILIT AND GRAVEL
BORROW AREA H DRAWN BY:
AUGER HOTE BH_10 APPROVED BY:  MCil
N R DATE:  Oct, 1931
PROJECT NO. 052506
) 1 E 1 ] ] ! [ 3 j 3 3 ! 3
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U.S Stondard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
2 9 & 3 2 1/2 34 1/2 3/8 4 10 20 40 80 100 200 270
100 T /I T 4 & { { x/ T T T T T r o
90 \ 110
80 - 20
bt 1— = ™ —
70 30
= \\ b
S SRR 12
g 60 \D\ a0 ;
‘>« \\ b
o 0
[ \\ .
. @
& 50 e 50
w L \\ 1 3
- O
o o
a. O
30 70 @
20 S = 80
{0 90
Owos —— 800 100 50 6 s | 0.5 al 005 0.01 0.005 000! 100
GRAVEL SAND FINES
BOULDERS COBBLES Coarse j Fine Coarse Medium Fine Sitt Sizes }Con Sizes
SAMPLE NO. | PORTENRE] pemrry LL Pl CLASSIFICATION 8 DESCRIPTION 7
AH-H2 #5,6,7 7,11,11 18 NP | SM STILTY SAND WITH SOME GRAVEL
DRAWN BY:

RAM CONSULTANTS INC.

BORROW AREA H
AUGER HOLE AH-H2

APPROVED BY: MCls

DATE: Oct. 1981

PROJECT NO 052506




U.S. Standasd Sieve Cpenings in inches

U.5.Standard Sieve Number s

Hydrometer

210

2 s 3/4 Z3/8 80 100 <00
100 T II Sl’ ? ? ? 1142 ! { l/l 3[/ ? Ui T T Ti T Y
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90 a 10
\‘\ J
80 A= 20
70 30
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o o
‘5 a
z 60 ] 4 =
> \\ x
2 ~J 2
2 50 - T S 50 &
i ™. 2
e N O
v 40 60«
I N 1 @
d‘: T g
20 70 ¢
204 4 80
10 ‘ 90
0 { L J ‘ J ] _J 100
000 500 100 50 0 5 | 0.5 Ql 0.05 0.0l 0 .00% 0Q0I
GRAVEL SAND FINES
BOULDERS COBBLES Coarse r Fine Coarse J Medium l Fine Silt Sizes lClay Sizes
SAMPLE NO. | Mo oREl Ry | LL Pl | CLASSIFICATION & DESCRIPTION
‘ 1
Al-H2 %8 10 sil STILTY SAND WITd SOME_GRAVEL
DRAWN BY:
BORROW AREA H APPROVED BY:  MCi
R&M CONSULTANTS INC. PROJECT NO. 052506
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RBM CONSULTANTS INC.
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U.8. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer

100 12 9 8 3 n/’2 ! 3{4 I/IZ 3/8 4 10 2}0 40 80 100 200 270 o

20 10
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* 60 . a0 =
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g 50 0 »
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- o O
v 40 —60 «
o

30 J 70 o

20 80

10 90

0\000 500 100 50 ) 5 1 0.5 - al 0.05 0.01 0.005 G001

GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium [ Fine Silt Sizes ~[Clay Sizes
Y 2
SAMPLE NO. | coNTENT | DENSITY LL Pl CLASSIFICATION & DESCRIPTION
AH-H2 #9,10| 9,6 17 NP sM SITLTY, GRAVELLY SAND
T T £ BORROW AREA H DRAWN BY:

APPROVED B8Y: MCH

AUGER HOLE AH-H2 DATE: Oct. 1931

PROJECT NO. 052506




U.8. Standard Sieve Openings in inghes U.8. Stendard Sieve Numbars Hydrometar
7 |4 & g 1142 i/2 3/ # [1¢] 4] 40 BO 0O 200 27y
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o e
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| i
0 1000 500 100 50 0 5 | 05 [+}] 0.08 Q.01 0 005 Q.001 100
GRAVEL SAND FINES
BOULDERS COBBLES Coarse ] Fine Coarse Medium I Fine Silt Sizes lCon Sizes
SAMPLE NO. | MoomEl ool LL Pl CLASSIFICATION 8 DESCRIPTION
AH-H2 #11,12,133,8,7 18 5 Su-sC SILTY SAWD WITH SOME GRAVEL, [RACH CLAY
DRAWN BY:
L BORROW AREA H APPROVEDBY: MCiI
% g S B AUGER HOLE AH-H2 DATE: Oct.1931
R&M CONSULTANTS INC. PROJECT NO. 052506
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U.5. Standard Sieve Openings in Inches /U.S.Standard Steve Numbers Hydrometer
12 9 & 3 2 1/2 | 34 1/23/8 4 10 20 40 B0 100 200 270
100 7177 L/ i I T * /s 1/ 1 T T T 1 T °
90 - 10
80 \\ 20
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70 \ 30 _
E N £
o o
] N ]
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z 2
. 1Sy
@ 50 P — 50 3
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r \ g
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o 40 60 «
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g 2
a. L))
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20 80
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0000 500 10 50 0 5 7 1 0.5 o1 o008 0.0l 0.005 300190
GRAVE L SAND FINES
BOULDERS COBBLES Course l Fine Coorse Medium _J Fine Silt Sizes TC!ay Sizes
SAMPLE NO. | content| oeneiry LL PI o CLASSIFICATION 8 DESCRIPTION
| ..AH-H3 #4,5 | 19,14 18 5 SM-SC SILTY SAND WITH SOME GRAVEL, TRACE CLAY
DRAWN BY:
BORROW AREA H . APPROVED BY : MCH
AUGER HOLE AH~H3 DATE: Qct. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506




U.S. Standard Sleve Opsningsin Inches

U.5. Stondard Sieve Number s

Hydromeater
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GRAVEL SAND FINES
<
[EOULDERS COBBLES Coarse J Fine Coarse Medium Fine Silt Sizes }CIay Sizes
SAMPLE NO. | Ronrenis| obniry LL Pl CLASSIFICATION & DESCRIPTION B -
AH-H3 #7 12 NY NP SM SILTY SAND WITH TRACE GRAVEL
DRAWN BY:
BORROW ARER H APPROVED BY: MCH
A & AUGER HOLE AH-H3 DATE: Oct. 1981
R8M CONSULTANTS INC. ; PROJECT NO. 052506
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U.S. Standard Sieve Openings in Inches U.S. Stondard Sisve Numbers Hydrometer
12 9 ] 3 2 11/2 \ 1/2 3/8 4 10 20 40 80 100 200 270 0
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80! GRAVEL SAND FINES
DERS COBBLES Coarse | Fine Coarse | Medium | Fine Silt Sizes lCIay Sizes
SAMPLE NO. | cONTENT DENSITY LL Pl CLASSIFICATION & OESCRIPTION
AH-H3 #8 9 ‘ 14 NP SM SILTY SAND WITH SOME GRAVEL

RBM CONSULTANTS INC.

DRAWN BY:

BORROW AREA H APPROVEDBY: MCH

AUGER HOLE AH-H3 DATE: oOct. 1981

PROJECT NO. 52506




U.S. Standard Sieve Openings in Inches U.8. Stondard Sieve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse [ Fine Coarse | Medium [ Fine Silf Sizes [Ciay Sizes
SAMPLE NO. | ROISTORET  DRY . LL PI CLASSIFICATION 8 DESCRIPTION
AH-H4 #3,4| 16,13 23 7 GC~GM SANDY GRAVEL WITH SOQME_SILT. AND TRACE CLAY
BORROW AREA DRAWN BY:
A R mR Hm’;‘ ) Hv 4 APPROVED BY: MCH
s - UGE LE RH-H DATE: Oct. 1981
RBM CONSULTANTS INC. PROJECT NO__0R2504
i 3 3 3 3 3 3 i ] i 1 3 [




] ”‘7‘} - ‘] e j ——— ——; »-m] pa— _‘) S 7,} «—? ,~,—~~’ ,,,» ] _ _4] PO, ,} ~ - _,} I } — 4} g — } [P )
U.S. Stondard Sisve Openings in Inches U.S. Standord Steve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse Medium [ Fine , Silt Sizes [Clay Sizes
SAMPLE NO. | cONTENT DE'NSYTY LL Pl N CLASSIFICATION 8 DESCRIPTION
-AH-H4 $5,6 15,11 20 4 SM-=SC SILTY SAND WITH SQME GRAVEIL  AND .TRACE.CILAY

" RBM CONSULTANTS INC.

BORROW AREA H DRAWN BY:

APPROVED BY: MCH

AUGER HOLE.AH-H4
DATE: Oct, 1981

PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches

U.S. Standard Siave Numbers

Hydromaeter
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes _[Clay Sizes
SAMPLE NO. CONTENT DENSYTY LL Pl CLASSIFICATION 8 DESCRIPTION
AH.—H,4“ #7,8 11 22 NP SM GRAVELLY SAND WITH SOME SILT
BORROW AREA H DF:::)V;N BY: _
AUGER HOLE AH-HA APPROVED BY: MCH
DATE:  Oct. 1981
RAM CONSULTANTS INC. PROJECT NO. 052506
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US. Stondord Sleve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
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' GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes _[Clay Sizes

SAMPLE NO. | COnNTENT DENS}‘TY LL Pl CLASSIFICATION 8 DESCRIPTION

AH-HS5 #4 16 23 5 SM=SC SILTY SAND WITH SOME GRAVEL AND TRACE CLAY

RBM CONSULTANTS INC.

DRAWN BY:

BORROW AREA H. APPROVED BY: MCH

‘AUGER HOLE AH-H5 DATE: Oct. 1981

PROJECT NO. 0525




U.S. Stondard Sleve Openings in Inches U.5.Standard Sieve Numbers Hydromater
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium [ Fine Silt Sizes —|clay Sizes
SAMPLE NO, CONTENT DENSITY LL Pl CLASSIFICATION & DESCRIPTION
AH-HS5 #5 17 22 6 SM-SC SILTY SAND WITH TRACE CLAY
DRAWN BY:
BORROW AREA H APPROVED BY: MCH
RBM CONSULTANTS INC. PROJECT NO. 052506
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U.S. Stondard Sieve Openings in Inches U. 8. Standard Sieve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse { Fine Coarse Medium | Fine Silt Sizes [Clay Sizes
SAMPLE NO. | CONTENT DENS\{TY LL Pi CLASSIFICATION & DESCRIPTION
AH-H5 #6,7 | 10,9 21 4 SM-SC SILTY SAND WITH SOME GRAVEL AND TRACE CLAY

RBM CONSULTANTS INC.

DRAWN BY:

BORROW AREA H APPROVED BY: MCH

AUGER HOLE AH~H5 DATE: Oct. 1981

PROJECT NO. 0525806




U.S. Standard Sieva Omlnqs in Inchas U.S. Standard Siave Numbers Hydrometaer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse [ Fire Coarse |  Medium | Fine Silt Sizes IClay sizes
SAMPLE NO. | SONTENT | DENSITY LL Pl CLASSIFICATION 8 DESCRIPTION
AH-H6 #6,7 13,12 NV NP SM EILTY SAND WITH SOME GRAVEL
DRAWN BY:
BORROW AREA H APPROVED BY: MCH
A AUGER HOLL AH-H® DATE: Oct. 1981
R&M CONSULTANTS INC. PROJECT NO. 052506
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U.S. Standord Sleve Openings in Inches U.S.Standard Steve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse [ Fine Coarse | Medium | Fine Silt Sizes [Clay Sizes
SAMPLE NO. | tovrene | peryy LL PI CLASSIFICATION 8 DESCRIPTION
AH-H6 #10 11 23 9 sC SILTY SAND WITH TRACE GRAVEL AND CLAY

RBM CONSULTANTS INC.

DRAWN BY:

HORROW AREA H
W AREA APPROVED BY:  MCH

AUGER ‘HOLE AH-H® ONE oot 1981

PROJECT NO. 052506




RBM CONSULTANTS INC.

BORROW AREA H
AUGER HOLE AR-H6

U.S. Standard Siave Openings in Inches U.S. Standard Sieve Number s Hydrometer
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‘ GRAVEL SAND FINES
BOU.DERS OBBLES Coarse [ Fine Coarse |  Medium | Fine Silt Sizes Clay Sizes

SAMPLE NO. CONTENT | DENSITY LL Pl CLASSIFICATION 8 DESCRIPTION

_AH-H6 #12 8 21 6 SM-SC GRAVELLY SAND WITH SOME SILT, TRACE CLAY
DRAWN BY:

APPROVED BY: MCH

DATE: oct, 1981

PROJECT NO__ 0952306
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U.S. Standard Steve Openings in Inches ~U.5.Standard Sisve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse | Medium [ Fine Silt Sizes [Clay Sizes

SAMPLE NO. | cONTENT DENSTTY LL Pl CLASSIFICATION & DESCRIPTION

TAH-H7 #5,6 | 14,17 17 4 ML-CL | SANDY SILT WITH TRACE GRAVEL AND CLAY

R8M CONSULTANTS INC. .

DRAWN BY:
APPROVED BY:  MCIi

BORROW AREA H

. B AH-Hi
AUGER HOLE AH-H? DATE: Oct. 1931

PROJECT NO. 052506 _




U.S. Standard Sleva Openings in inchas U.S. Standord Sieve Number s Hydrometar
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GRAVEL SAND FINES
BOULDERS COBBLES Coarse l Fine Coarse Medijum l Fine Silt Sizes ]Cloy Sizes
SAMPLE NO. | cONTENT DEDNlSIiTY LL PI CLASSIFICATION 8 DESCRIPTION
|___AH-H7 #7 16 29 14 CL SANDY SILT WITH SOME CLAY AND TRACE GRAVEL
. ‘ DRAWN BY:
BORROW AREA Hm APPROVED BY:  MCi
AUGER HOLE AH- DATE: __ Oct. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506




i S B I R B B | B | IR B A A TR B |
U.3. Standard Sieve Openings in Inches U. S, Standard Sieve Numbars Hydromaeter
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse [ Fine Coarse | Medum | Fine Silt Sizes [Clay Sizes
SAMPLE NO. | conTeENT DENS‘I(TY LL Pl CLASSIFICATION 8 DESCRIPTION
AH-H7 #9,10(13,13 33 19 sC SAND WITH SOME CLAY, GRAVEL, AND SILT
o DRAWN BY:
'igGEImROWHSREEh HHH . APPROVED BY: MCH
LE AH= DATE: _Oct. 1931
R8M CONSULTANTS INC. PROJECT NO__ 052506




U.S. Standard Sieve (penings ir. Inches U.8. Stondard Sieve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coorse | Fine Coorse |  Medium | Fine Silt Sizes _|Clay Sizes
SAMPLE NO. | moneone] ooy | LL Pi CLASSIFICATION 8 DESCRIPTION
AH-HB #5,6 12,13 25 11 sC SAND WITH SQME SILT, GRAVEL, AND_.QGLAY
) DRAWN BY:
BORRGW AREA H APPROVEDBY: MCH
AUGER HOLE -AH-HS8 DATE: QOct. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506
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U.8. Standard Sieve Openings in lnches U. 8. Standard Sieve Numbers ’ Hydrometer
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GRAVEL ) SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes Iciay Sizes
SAMPLE NO. CONTENT DENSTTY LL P CLASSIFICATION & DESCRIPTION
AH-H8 #7 7 21 | 7 GC=GM SILTY GRAVEL WITH SOME SAND. TRACE CLAY
DRAWN BY:
BORROW AREA H APPROVED BY: MCH
AUGER HOLE AH-HB DATE: oct. 1981
REBM CONSULTANTS INC. PROJECT NO. 052506




U.5. Btandard Sisve Qpsnings in Inches U. 8, Stgndgrg Sieve Nymbery Mydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes Clay Sizes
SAMPLE NO, | MOISToREl ORY | LL PI CLASSIFICATION 8 DESCRIPTION
AH-H8 #8,9 | ¢ ¢ 21 7 GC~-GM GRAVEL WITH SOME SAND, SILT, AND.TRACE CLAY
DRAWN BY:
BORROW AREA H APPROVEDBY: _ MCH
: AUGER HOLE AH-H8 DATE: Oct. 1981
RBM CONSULTANTS INC. PROJECT NO. 052506
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Project No. 052504

Date 11-20-80

R&M Consultant Inc.
LABORATORY COMPACTION CONTROL REPORT

Job Name and Location___Susitna {Watana Dam Site)

Architect or Engineer__Acres American Inc.

Contractor

A. Description of Soil:__ Poorly Graded '"Till', SILTY GRAVEL AND SAND W/TRACE CLAY

C Unified AASHO
Material Mark Classification __GC~8C Classification

Source of Material Borrow Area H Sample No. W-80-256

Natural Water Content __10-9 9, Natural Dry Density__________ PCF Specific Gravity
Liquid Limit___21.7 % Plastic Limit % Plasticity Index 9.2
B. Test Procedure Used T-180 Method "D" — BASHTO
C. Test Results:Maximum Dry Density 139.0 PCF  Optimum Water Content__6.2 9,
N\
Sieve Analysis ——- ]
1
Size % Passing A
2 . 100 - \\ ] |
1 95 B
1 88 L \ |
3/4v 84 140 : \ L
1/2" 81 { 1N
3/8" 78 i A
# 4 71 [ Z/ * N b\ %
1 = fo)
:: 48 gg S [ N | \T 5 E IL
L ¥
#200 38.2 © / I \Wil 1 I
. 02mm 24.3 8 35 / k2
.005 13.6 © a S
.002 8.6 W T T~ \
. 1 R
a [ d [
- [ i JF l {
! U i !
> T Y
5 | . ——
g 130 [— — \
> | \\
x [
‘ N
\
%
! ‘ i -
5 10 15

WATER CONTENT — PERCENT OF DRY WEIGHT
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REM CONSULTANTS, INC.
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AND SCATTERED COBBLES
Brown

5.5'T.D.

4.5'YQy

l”

10

SANDY GRAVEL WITH
SCATTERED COBBLES

Brown
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SANDY GRAVEL
Brown

GW
C)SANDY GRAVEL WITH SCATTERED
COBBLES

Brown

ORGANIC SANDY SILT WITH TRACE
CLAY

Black to Brown

ML-5M
SILTY SAND WITH
TRACE ORGANICS

Black to Brown

3.0

4_5'T.D.

5.0'T.D.

Prepared for:

R&EM CONSULTANTS, INC.

RIVER ALLUVIUM
TEST PITS
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Scale: 1"=2'




i @ ow

: @s?

TP-R8

SANDY GRAVEL
Brown

SAND WITH SOME GRAVEL
Brown

4.0

9-17-81

VOF‘% @ ow

GRAVEL WITH. SOME - SAND
AND SCATTERED COBBLES

Brown and Gray

2.5"

T.D.

T.D.

Prepared for:

R&EM CONSULTANTS, INC.
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| C)SM
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1.5' Scattered Cobbles

SAND WITH SOME SILT AND
TRACE ORGANICS

3.5' Boulder

Water Table Not Encountered.
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iC)SM
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e (@) sM-sP

Brown

00 DT 0 0

GRAVELLY SAND WITH SOME SILT
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Prepared for:

RIVER ALLUVIUM
TEST PITS
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REM CONSULTANTS, INC.
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TP-R11

DAL @ o

SANDY GRAVEL

e ) -
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:i}jij @ cp
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¢ RO 53
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Water Table Not Encountered.
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TP-R13

0.0
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Brown
@ GF 6 . O ] T . D .
Water Table Not Encountered
0.0"
@ aw
SANDY GRAVEL
4 Brown
GE
(:> 6.0'T.D,.
Water Table Not Encountered
Prepared for:

RIVER ALLUVIUM

* TEST PITS
TP_R13, R14 A“H[s
R&M CONSLULTANTS, INC.
] Sacle: 1"=2"




TP-R15
9-20-81
~ e o~~~ 0.0"
TIII=Z ORGANICS
::‘://:: ,/\.\ Dark Brown
G o)
SILTY SAND WITH
TRACE -ORGANTICS
Brown
G @sm. .
6.0' Cobbles
1 6.0'T.D.
Water Table Not Encountered
0.0
G @ su
SILTY SAND WITH TRACE ORGANICS
Gray
- 3.0
SANDY GRAVEL WITH TRACE SILT
Brown
G @ ew-cm
LA} 5.5'T.D.
Water Table Not Encountered
Prepared for:

REM CONSULTANTS, INC.

RIVER ALLUVIUM
TEST PITS
TP-R15, R16

Scale: 1"=2"' “[




TP-R17
9-20-81 0.0"
‘q'
Sg| |@o
| GRAVEL WITH SOME SAND AND
SCATTERED CORBRBLES
4.0!
@ Gp-aM
SANDY GRAVEL WITH TRACE SILT
\Brown
4.5'T.D.
TP-R18
0.0"
G 1@
280
SANDY GRAVEL
Browll
G IOk 5.0'T.D.
Water Table Not Encountered
Prepared for:
RIVER ALLUVIUM
TEST PITS
R&M CONSULTANTS, INC. TP~R17, R18 [
Scale: 1"=2'




TP-R19
9-21-81

SAND WITH SOME GRAVEL. TRACE
ORGANICS ANLC SCATTERED COBBLES

Brown
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Densly Packed Cobbles and Boulders at 4.0°
Water Table Not Encountered
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9-21-81
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GRAVEL AND ORGANICS
Brown

@ sm-sP

SANDY GRAVEL WITH TRACE SILT
AND SCATTERED COBBLES

Brown

@acw

5.0'T,.D.

Water Table Not Encountered,

‘ Prepared for:
RIVER ALLUVIUM
TEST PITS
TP-RLY9, R20
REM CONSULTANTS, INC.
Scale: 1"=2"

[



1

3

e
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Brown

@

4.5'T.D.

Water Table Not Encountered.
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SANDY GRAVEL WITH SOME
SILT AND SCATTERED COBBLES

Brown

. C)GW
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Brown

5.0'T.D.

Water Table Not Encountered.

REM CONSULTANTS, INC.

RIVER ALLUVIUM
TEST .PITS
TP-R21, R22

Prepared for:

Scale:
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LABORATORY TEST DATA



{EMARKS:!

1 | I RN R 3 1 3 1 B D B |
PROJECT NO. 052504 R $ ‘ DATE October 17, 1980
CLIENT: Acres American, Inc. M CONSULTANTS, INC.
PROJECT NAME _Susitna Hydrgelectric PARTY NO. PAGE NO
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA
‘ % Unified
. VAL B LU AL b A wo(3/4%h /2w (3/87 #4 4 . ; .0 ist.
DESCRIPTTON 2 1 /4y /8" # #1Q [#40 | #200 | .02 {.005|.002Moist LL PI Class.
STREAM v
ALLUVIUM W~80-302 1001 92|90 | 821 69| 58| 45| 38| 27| 23 14| 2.6 GP
(Crab Sample)
NOTE: SIEVE ANALYSIS = PERCENT PASSING




PROJECT NO. 052506 R ¢ paTg  October 29, 1981
CLIENT: Acres American, Inc. M CONSULTANTS, INC.
Susitna Hydroelectric 1 of 3
PROJECT NAME PARTY NO. PAGE NO £ 0T 9
SUMMARY OF LABORATORY TEST DATA _
[G) !
z S s
g% %‘S vorin
o & 43" | 4" 37| 2" J1x" 1 [3/411/2"]3/8' #4 | #10 | 420 | #40 | #80 Wiook200] .02 . 005 .002 CLASS
TP-RL 2 1 1.5'-2.0] 1oo |95 | 89| 78167 {59 {49 {43 | 31122 lia |13 6 2 GE
TP-R 4 3.0"'-3.5" 100 {99 | 87 | 79| 65 |56 | 45 |39 | 28|20 14 13 5 1.5 GP
7p-Rr1 5 3.5'-4.5' 100 |98 | 94 | 79| 67 |57 | 46 |39 | 20 |21 17 13 .5 GP
Tp-rd 1 0.0"'-1.0" 100 |77 | 64 | 54| 44 |39 | 33 |29 | 23|18 16 15 7 51 2.0 GP
TP-R4 2 4.5'=5.0' (100 94 |89 | 74 | 63| 50 (42 | 34 (30 [ 21 {14 11 11 6 512.0 GP
TP-R3 2 4.'5'—5.0' 100} 96 891 72 |60 47 140 | 29 {22 217 14 5 3]1.2 GP
TP-R4 2 4.0'-4.5" 100 | 97] 86 | 77| 65 |58 | 49 |43 | 31 |25 17 11 _210.7 GP
TP-R{ 1 0.5'-1.0" 100 90 | 791 69 {61 | 53 |47 | 36|23 12 8 5 412.2 GW
TP—RY 2 3.0'-3.5" [100| 95| 90l 80| 75| 66 |60 | 51 {44 | 32 |21 10 8 211.1 GW
TP-R§ 2 | 2.0'-3.0" 100{ 99|95 |92 |89 |72 |e6547.215.6 | 3.8 | 2.4 |ML-SM
TP-R] 1 0.5'=1.0" 100| 95 | 86| 71|62 | 52| 45| 32| 24 18 11 7 1| o. GW
TP-R] 2 3.5"'-4.0' 100 | o1{ 91|87 | 86| 84| 77 {75 72 47 311.0 SP
TP-R§ 1 0.5'-1.0" 100 92| 73| 67| 57 {51 | 44| 39 28] 19 15 11 5 al1.7 GW
; i : ; NOTE: SIEVE ANALYSIS = PERCENT PASSING
REMARKS * River Alluvium Test Pits, Watana Area.
N | N RN | y . I | 3y .} i | I | S I . | S | 3
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052506 ,
PROJECT NO. 0 R patg October 29, 1981
hﬂ CONSULTANTS, INC.
CLIENT: ACRES AMERICAN, INC.
PROJECT NAME Susitna Hydroelectric PARTY NO. page no 2 0f 3
SUMMARY OF LABORATORY TEST DATA
(L) 58]
J ..
% g %— S| pepTH
o | & 4" | 4" | 3" | 2" |1%" 1" [3/4'1/2"3/8' #4 | #10 | #20 | #40 J#g80  @loow29d L 02 005 002 lCLASS
TP-R9| 1 0.5'-1,0" 100 99 | 62 50 24.3 4.0 1.5 1.3 SM
TP-R1G 1 1.0'-1.5" 100 99 | 82 68 |30. M
TP-R1) 2 | 3.5'-4.0" ) 100 | 92|88 | 81 (76 |71 |68 |64 | 61 | 59 55 38 31 {14.9 2.0 .67 63 _{SM-SP
rp-R11 1 | 0.5'-1.0' 100 | 90|80 | 66|58 |48 |42 [33 |27 |24 | 19 7 | 6l2.4 GW
rp-r11 2 | 3.5'-4.0! 100 | 92|81 | 68|60 (49 |42 |30 | 22 J:19 14 5 4 [2.0 GP
TP-R17 1 0.5'-1.0" 100 92 | 77 65| 58 |49 | 43 {33 26 23 21 7 GP
TP~-R12 2 4.5'-5.0" 100 | 89179 ) 67] 59 |49 143 |32 | 25 20 14 5 3 JL.5 GW
TP-R13} 2 5.5'-6.0" 100 93185 | 741 65 {54 | 49 |38 31 ) 22 12 4 3 1.7 GP
TP-R14 1 0.5'=1.0' 100 | 95188 | 75| 66 |55 | 48 |36 | 28 22 20 | 7 5 1.7 cu
TP-R12 2 5.5"-6.0" 100 ] 93184 | 69| 61 |52 | 47 (36 | 27 19 13 5 4 11.4 GP
TP-R15 2 5.5'-6.0" 100 | o1 (82 |44.7 4.8 1.1 0.7 SM
TP-R1§ 0.5'-1.0' 100 89 |78 |36.% SM
TP-R16 4.5'-5.0" ‘ 100 ] 93§85 72| 64 |56 | 51 {41 | 31 24 20 13 |11 {6.0] 1.2 0.59 | 0.44 [cw-GM

REMARKS :

River Alluvium Test Pits, Watana Area.

NOTE: SIEVE ANALYSIS =

PERCENT PASSING



PROJECT NO. 952506 _
CLIENT: Acres American, Inc.

R¢M CONSULTANTS, INC.

DATE October 29>, 1981:

paGe No 3 of 3

Susitna Hydroelectric —]
PROJECT NAME PARTY NO.
SUMMARY OF LABORATORY TEST DATA
o W o
s R I ;
59 %—g DEPTH L
8 > 4;,n 4|| 3|| 2ﬂ 11/2" l" 3/4!11/2" 3/8' #4 #lO #20 40 #80 100#200 - 02 - OOS .002 CLASS
TP-R17 1 1.0'-1-5" 100 | 98 | 84 70 |58 50 | 41 36 |27 .21 16 11 4 .3 .|1.6 GW
TP-R1Y 2 4.0'-4,5" 100 | 91 82 |70 63 | 55 |50 41 34 | 28 21 13 1117.0 GP-GM
TP-~R18 2 4.5'-5.0' 100 | 291 84 |81 73 | 63 |56 4?2 33 24 14 5 4 12.8 GP
TP-R1P 2 3.5'-4.0" 100 96 | 92 88 | 85 (82 76 67 46 19 5 3 1{2.5 SW-SP
TP-R2p 1 | 0.5'-1.0 ~ Jioo9s |98 |97 | 97 [ 97 | o1 | a8 |30 {15.} SM-SP
TP-R2D 2 4.5'-5.0"' 100]| 93| 89 81|72 63 | 53 {48 38 32 25 17 9 7 13.6 GW
TP-R2P 1 1.0'-1.5" 100| 96| 84 76 | 67 61 | 55 |52 46 41 38 36 26 23 |12.F7 2.4 9] 0.6 | GP—-GM
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GRAVEL SAND FINES
BOULDERS COBBLES Coarse [ Fine Coarse Medium l Fine Silt Sizes IClay Sizes
SAMPLE NO. coNETENE TE DEENSYTY LL Pi CLASSIFICATION 8 DESCRIPTION
| TP-R1l4 #1 GW SANDY GRAVEL
DRAWN BY: DT,
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RBM CONSULTAN

S35

TS INC.

S84
&

RIVER ALLUVIUM
TEST PIT TP=R14

APPROVEDBY: T.T.

DATE: 11-6-81

PROJECT NO. 052506
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TEST PIT TP-R14
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BOULDERS | COBBLES Coarse [ Fine Coarse | Medium [ Fine Silf Sizes [Clay Sizes
SAMPLE NO. | RoreTeRe[™ DY LL Pl CLASSIFICATION 8 DESCRIPTION
 TP-R14 #2 GP SANDY GRAVEL
DRAWN BY: P.T.
RIVER ALLUVIUM APPROVED BY: T.I.

DATE:

11-6-81
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- k] Y Oy ) ) 1 I I B B I B S T SR i ¥
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GRAVE L SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse Medium | Fine Silt Sizes Clay Sizes
SAMPLE NO. CONTENT DENSYTY LL Pl CLASSIFICATION 8 DESCRIPTION
CTP-R1S  #2 SM SILTY SAND ;
(FIELD GEOLOGIST NOTES TRACE ORGANICS)
DRAWN BY: P.T.

R8M CONSULTANTS INC.

RIVER ALLUVIUM
TEST PIT TP-R15

APPROVEDBY: T.T,.

DATE: 11-6-81

PROJECT NO. 052504




U.S. Standard Sleve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS COBBLES Coarse ] Fine Coarse Medium Fine Silt Sizes _|Clay Sizes
SAMPLE NO. | HoRarEl oY LL Pl CLASSIFICATION & DESCRIPTION
TP-Ri6  #1 SM SILTY SAND

(FIELD GEOLOGIST NOTES TRACE ORGANICS)

DRAWN BY: P.T,
RIVER ALLUVIUM APPROVEDBY: T.TI.
g v L. S TEST PIT TP-R16 DATE: 11-6-81
RBM CONSULTANTS INC. PROJECT NO. 052506
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U.S. Standard Sieve Openings in Inches U.5. Standard Sieve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS COBBLES Coarse Fine Coarse Medium | Fine Silt Sizes Clay Sizes
SAMPLE NO. | Ho T oRET R LL Pl CLASSIFICATION 8 DESCRIPTION
TP-R16 #2 ‘GW-GM | SANDY GRAVEL WITH TRACE STILT
RIVER ALLUVIUM DRAWN BY: P.L.
- v ot {\A\ TEST PIT TD APPROVEDBY: T.7T,
T ;g(gs e Q%ég T TP-R16 DATE: 11-6-81

PROJECT NO. 052506




U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse Fine Coarse |  Medium | Fine Silt Sizes [clay sizes
SAMPLE NO. CONTENT DENSYTY LL Pl CLASSIFICATION 8 DESCRIPTION
TP=-R17 #1 GW GRAVEL WITH SOME SAND AND SCATTERED COBBLES
IVER ALLUVIUM DRAWN BY: P.T.
RIVER ALLUVIU APPROVEDBY:  T.I.
el ; ¥ % B TEST PIT TP-R17 DATE: 11—6—81,_ -
R8M CONSULTANTS INC. PROJECT NO. (052506
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U.S. Standard Sieve Openings in inches U.S. Standard Sieve Numbers
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GRAVEL SAND FINES
BOULDERS Coarse Fine Coarse Fine Silt Sizes Clay Sizes
SAMPLE NO. DEUNESYTY LL Pl CLASSIFICATION 8 DESCRIPTION
TP-R17 #2 SANDY GRAVEL WITH TRACE SILT
DRAWN BY:
RIVER ALLUVIUM APPROVED BY :
TEST PIT TP-R17 DATE: 11-6-8
PROJECT NO, 052506




U.S. Standard Sleve Openings in Inches L. S, Standard Sieve Numbers Hydrometer
3 3 4 10 40 80 100 200 270
100 lI2 ? e[, zl) ”/12 I| 3{4 I/|2 I/a 1 zlo : 0 1c 0
I
N
80 1 3 \ (0]
‘lD\
80 ““\ 20
. R {30 _
£ £
he] —
_ @
= 60 A\ 40 =
= =z
— AL
@ 50 50 @&
i L] M b1
= (]
s 40 60 «
[$)
2 M 8
o ~ 5
30 AN ; 70 o
N
20 N 80
10 90
onooo 500 100 50 0 5 | 0.5 Y 0.05 0.0l 0005 Qom'oo
GRAVEL SAND FINES
BOULDERS COBBLES Coarse [ Fine Coarse Medium 1 Fine Silt Sizes Clay Sizes
SAMPLE NO. | Content | oenary LL Pl CLASSIFICATION & DESCRIPTION
- TP—-R18 #2 Gp SANDY GRAVEL
DRAWN BY: D.T,
RIVER ALLUVTIIM APPROVEDBY: T.T.
TEST PTT TP-R18 DATE: 11-6-81
PROJECT NO. 052506
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbars Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse [ Fine Coarse Medium [ Fine Silt Sizes [Ciay Sizes
SAMPLE NO. CONTENT | ODENSITY LL Pt CLASSIFICATION 8 DESCRIPTION
TP-R19 #2 SW-SP SAND WITH SOME GRAVEL
DRAWN BY: P.T.
RIVER ALLUVIUM APPROVEDBY: T.T.
) TEST PIT TP-R19 DATE: 11-6-81
RBM CONSULTANTS INC. PROJECT NO. 052506




U.S. Stondord Sieve Openings in Inches U.S. Standard Sieve Numbars Hydrometer
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GRAVEL SAND FINES
BOULDERS | COBBLES Coarse | Fine Coarse |  Medium | Fine Silt Sizes [Clay Sizes
SAMPLE NO. | NORTEanEl PRy, LL PI CLASSIFICATION 8 DESCRIPTION
| TP-R2Q 41 SM-SP SAND WITH SOME SILT AND .TRACE GRAVEL .

(FIELD GEOLOGIST NOTES TRACE ORGANICS)

DRAWN B8Y: P.T.
; RIVER ALLUVTIIM APPROVEDBY: T.T.
% 5ST TP-R2
" : : : ».. TEST PIT 0 DATE: 11-¢-R1
RBM CONSULTANTS INC. PROJECT NO. 052506
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BOUDERS | COBBLES Coorse LFine Coarse Medium ] Fine Silt Sizes Clay Sizes
SAMPLE NO. co:NETECNTE DEDNESTTV LL Pl CLASSIFICATION & DESCRIPTION

TP-R20 #2

GW

SANDY craAvVET, WITH TRACE STILT AND SCATTERED COBBLES

R8M CONSU

&M’h:\é-/ e 4
LTANTS INC.

RIVER ALLUVIUM
TEST PIT TP-R20

DRAWN BY: P

T
APPROVEDBY: T.T,.

DATE: 11-6-81

PROJECTNO. 052506
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GRAVEL SAND FINES
BOULDERS | COB
OE BLES Coarse Fine Coarse Medium Fine Silt Sizes ICloy Sizes
SAMPLE NO, | WOISTORET " DRY LL PI CLASSIFICATION & DESCRIPTION
TP-R22 . #1 GP-GM| SANDY GRAVEL WITH SOME SILT AND SCATTERED COBBLES
DRAWN BY: JoM.
RIVER ALLUVIUM APPROVEDBY: T 1.

TEST PIT TP-R22

DATE: 12-81

PROJECT NO. 052506
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GRAVEL SAND FINES
BOULDERS | COBBLES Coorse Fine Coarse Medium | Fine Silt Sizes Clay Sizes
SAMPLE NO. | ponremEl ooy LL Pl CLASSIFICATION & DESCRIPTION
TP-R22 #2 GW GRAVEL WITH SOME SAND AND SCATTERED CORBLES
DRAWN BY: P.T.

TEST PIT TP-R22

APPROVEDBY:  T.T.

DATE: 11-6-81

PROJECT NO.
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