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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

•
Alteration zone.

REMARKS

Shear 
Shear.

Alteration zone.

Fracture zone.

Shear/alteration
zone.

Shear/alteration
zone.
Shear/alteration
zone.
Shear.

Shear/fracture zone

Fracture/alteration
zone.

Job No. P570~0~.0~5~__

Hoie N0.---.!lli..::.J.
Sheet No. _2_ of __3_

560

200

Client ALASKA POWER AUTHORITY
Project Susitna Hydroelectric Project
Site _ Watana_iSillJlliJJank)

620

660 -j I [ I III [ I

520

DEPTH
(FT.)

540

420

500

640 I I [ [ III I f-

480

580 I I [ +-I+H

600

380

360

400

440

680 +-- I I I [I [ 1-1-

460

•

REMARI($

Alteration zone.

Fracture zone.

Alteration zone.

Di ke, mafi c.

TOP OF ROCK 27.0'

Shear.

Shear.

Shear.

tl Shear zone.

Job No. P5700.05

Hole No.~

Sheet No. _1_ of _3_

ROCK TYPE

Andesite

Diorite

ROD

%
CORE: RE:CO'v'ERY

%

Client ALASKA POWER AUTHORITY
Project Susitna Hydroelectric Project
Site Watana (South Bank)

D(~~~ I ~~.~.

I I C+++-I--l- I I I 1 I I I I I I I I-+-[ [ I I I Overburden



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Watana (South Bank) _

Job No.~00.05

Hole No.__B~

Sheet No. _3_ of _3_

DEPTH
(FT. )

no

740

760

780

800

ROCK TYPE

rt-t-i-l-i Quartz
4-1-++-1 Di 0 rite

",

REMARKS

ear.

Shear.

Shear/alteration
zone.

Dike, felsic.
Shears.
Shear.

END OF BORING
798.9'

•
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. COE DH-l

Site Watana Sheet No. _1_ of _1_

PERMEABILITY CORE RECOVERY RaD NUMBER OF
DEPTH [LEV.

0.;) cm/uc. % % JOINTS PER
ROCK TYPE REMARKS(fT.) ( FT,) 10FT

IQ- 6 10- 4 IO~2 20 40 60 eo 20 40 GO eo 5 10 15 20

0 1459 Overburden

20

40 TOP OF ROCK 43.8'
f--- 1409

fill Quartz r Shear, breccia.
60 r-- Diorite

80 ~---

100 -1359 c-- ] Shear, fracture,
alteration zone.
Dike andesite.120 --
END OF BORING

122.8'
140 1319

c-c-
------ ~

--

~-

- --- I-

- - --- - --

-

- f-e- --

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

•

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.0_1__

Project Susitna Hydroelectric Project Hole No. COE DH-3

Site Watana Sheet No. __1 _ of _1_

PERMEABIL.ITY CORE RECOVERY RaD NUMBER Of
DEPTH ELEV.

'K) om /Ut, % % JOINTS PER
ROCK TYPE REMARKS

/FT,} ( FT.) lOfT,
10- 6 10-4 10,2 20 40 60 eo 20 40 60 80 5 10 15 20

-0- 1458 Overburden

20

40
- 408

60
TOP OF ROCK 77,6'

80 f--- Quartz
II Di orite

100 358
----

120

14tr
,,"

160- ------

------ --

180-- J 278 - END OF BORING
174.5'

- ---

- ---

- ~---

- ---

- -- --

-

•



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

REMARKS

END OF BORING
176.9'

Andesite porphyry(?

•

TOP OF ROCK 59.6'

Alteration zone.

Job No. P5700.05 __

Hole No. COE DH-S

Sheet No. _1_ of _1 _

ROCK TYPE

Overburden

Ouartz
Di orite!
Grano
diorite

l

NUMBER OF
JOINTS PER

10FT.
5 10 15 20

PERME:ABILITY I CORE RECOYERYI ROD
(K) em/Bec % %

10- 5 lOA 10-2 20 '10 60 80 20 40 60 so

Client-.AUlSKA POI-lER AUTHORITY

Project .....susitna Hydroelectric Project

Site_..JoIatana

20

40 I I I 1-+

o 11461

60 -l----+-+--l

~+++-+-+++-+

1411

80

D(~T~~ I ~;~_~.

120

100

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client-----.1\lJl.SKA POWER AUTHORITY Job No. ----.!'5l00.05 __

Project _Susitn~Hydroelectl'icProject __ Hole No. COE DH-4

Site Watana Sheet No. _1_ of __1_

PERMEABILITY CORE RECOVERY RQD NUM8ER OF

D(E~~~ ~~~.~ (K) cmh\lc. % % JOINI~SFTPER ROCK TYPE REMARKS

-,0_ 6 lOA 10- 2 20 40 60 80 20 40 60 eo 5 10 15 20

o 1461 Overburden

20 -
---

40 - -1 f-- I-f--f--

-- 1411 i-[ I tt-f--f--

~-~-q::it -J++-+--H·+-+-+-

t
+- Ouartz TOP OF ROCK 70.0'

80 - f- ~ Diorite
---- f- --

100 -~361 -1- -- JCore loss 4.3'.
-- -- -

120 f-- _

-- -- -h I -t -'1 EN01~; ~9RING

"0: -:-llliill·~ J-C .... .
- - -- Lt~+- 1---- ,i
~-iJ I -c---i ~

::::~:= j t~ -- ~.~ 1- _~__ I -

=c---~-1 ++ -------c--+'-+-+-+-1-+-+--+
--~'I

I----+-++I-+t 1--- - -j-- -

- - j t+-+--+-+---+.J-+-+-+-+--!

--I

•
~ "l l ~ " j ~

~ j ~
cd :J
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. COE DH-7

Site Watana Sheet No. _1_ of _1_

PERMEABILITY ICORE RECOVERY ROD NUMbER OF
DEPTH ELEV. (tel em/sec. % % JOINTS PER

ROCK TYPE REMARKS{FT.l (Ft.) IOFl.

10" 6 10- 4 10-2 20 40 60 80 Z04QWeo 510152Q

0 1716 uverDur en TOP OF ROCK 8.5'
Diorite!

28 Ouartz
Di orite

40
I--- 1673 - ~Shear!alteration

zone.
60 I--- b Zone of four

closely spaced
80 felsic dikes.

100 1630

120 ,

END OF 80RING

140 159& 122.2'

r- f--- -

--

- - --

m

REMARKS

[iJ

Alteration zone.

TOP OF ROCK 3.5'

Job No. P5700. 05

Ho Ie No. COE DH-6
Sheet No. _1_ of 1_

ROCK TYPE

NUMBER OF
,JOINTS PER

10FT.
5101520

Quartz
I I I I I +-J Diorite

Diorite!
rr-t+-t-t++-i Qu artz
!:l::--l-+-+-+- Di 0 rite

ROD
%

SUMMARY LOG

Client ALASKA POWER AUTHORITY
Project Susitna Hydroelectric Project

Site Watana

80

100 ~ F,oc'"" "OO,

120 l Fracture zone.

140

I END OF 80RING
149.6 '



Acres American Incorporated - Consulting Engineers
Buffalo, New York

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

Job No. P5700.D5

Hole No. CDE "'DH'---"'S__

Sheet No. __1_ of _1_

REMARKS

Fracture zone.

END OF BORING
284.2'

Fracture zone.

TOP OF ROCK 5.6'
Breccia, healed
with green igneous
rock.

Shear/fracture zone

Jlndesite dike.

Job No. P5700.05

Hole No. COE DH-9

Sheet No. _1_ of 1

ROCK TYPE

Di orite

Felsic Dike

NU"'SER OF
JOINTS PER

10FT.
5 10 15 20

Quartz
11-+-++++-1 Di a ri te

Client_JlLASKA POWER--'A-"'U"-T'-CHO"'R"'I..!.TY'---- _

Project _ Susitna Hydroelectric Project

Site W_atana

END OF BORING
150.0'

REMARKS

TOP OR ROCK 16.2'

Series of shear
zones, (3) 0.5"
each.

Breccia healed
quartz diorite in
andesite matrix.

Di orite

ROCK TYPE

Overburden

quartz
Di orite

NUMBER OF
JOINTS PER

10FT
5 10 15 20

ROD

%
COR E AECOVERY

%

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Watan."---___ _ . _

D(E:T~~ I ~;~,~.

• m

~ ~ ] .~
~', " J' ~

J )}
~

,
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Watana

Job No. ~00.05

Hole No. COE DH- JO
S heel No. __1~ of ,,_J_

Cllent ALASKA POWER AUTHORITY

Project Sus Hna Hydroel ectri c Proj ect

SiteWatana

Job No. _P5700.05

Hole No. COE DH-ll

Sheet No. _1 of _1_

Dike, andesite (?)

Fractu re zone.

END OF BORING
300.0'

REMARKS

TOP OF ROCK 22.7'

Shear!a lterati on
zone.
Shear!a lterat ion
zone.

-- Fracture zone.

Fracture zone.

ROCK TYPE

NUMeER ,OF
JOINTS PER

10FT.
5 10 15 20

RQD

%
CORE RECOVERY

%

80

40 I I I I I I I I I

II I I I I 1 Di orite

60

260

~~7r J ~~.~.

280 '

180

140

300

240

160

no

200

120

JOO

I "F U I I ++H I III I I: i I I I I I I I IOverburden

RE,M,AR KS

END OF BORING
203.5'

Fracture zone.

TOP OF ROCK 19.6'

Oiorite brecci a in
andesite.
Alteration zone.

Diorite breccia in
andes ite.

1

1
Oi orite brecci a in
andesite.

I Alteration zone.

FlOCK TYPE

NUMBEI'l OF
.jOINTS PER

.10FT.
'5 10 15 20

DEPTH ELEV. PE'RMEABIL;lTY ICORERECOYERYI AGO

1FT.) (FT.)
(K) ,~m/nc. % %

10- 6 ]0- 4 10-2

0 2033

20

40

60

80
-
100

120

140

160

,180

200

;;±3

liJ •



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

Client

Project

Site

ALASKA~OWER AUTHOR~IT~Y _

Susitna Hydroelectric Project
Watana

Jo b NO . .-f'.5lQQ· 05 _

Hoi e No.----.IQl;.Jl.H..::lL

Sheet No. _1_ of 1

CI i ent------"lLAS KA POWER AUTHORITY _

Project _--.SlLsi1Da Hydroe1ectri c Proj e_c,-"t~ _

Site Watana

Job No. P5700.05

Hole No. COE DH-21
Sheet No. _1__ of _2_

REMARKS

Alteration zone.

•
Alteration zone.

Alteration zone.

Alteration zone.

Alteration zone.

TOP OF ROCK 84.5'

ROCK TYPE

i--

NUMBER OF
JOINTS PEA

10 PT
5 10 15 20

,I I I I j--1Quartz
Di orite

AOD

%
PERMEABIL.ITY ICORE RECOVERY
(K) em/sllc. "/':1

10. 6 10.4 10-2

o 11478 +-l-+-H-l--l--+--\-+-l-l-t--I--J--j-I I I I I \ IOverburden

20 I 1 I 11-++++--+ +-+-H-++ I I I I I I I I

40
----+1436
60

co

~~~~ I ~~~\

340

12C

140
=!351-

~::J
;±~9
-
220

240

--11267
260

280

;;t~
-
320

100

•

REMARKS

ENO OF BORING
301.1'

291.3-295.5 Shear
zone, healed.

TOP OF ROCK 9.5'

Fracture zone,
minor shears.

177-184.3 Shear/
alteration zone.

Shear/alteration
zone.

ROCK TYPE

Ovel-burden

NUMBER OF
JOINTS PER

10 FT_
5 10 15 20

Oiorite/
t-++-+--+--1 Qua r t z

Diorite
Quartz

-+--t-+-+H Di 0 rite

I . I PERMEABILITY ICORE R'COVERY I AO D

~~~~ ~~~~' (Kj cmjelC. "I" %

0

20

,;i-~,!~I
1901 LL I )-

OJ
60 -I- ~-

-G I
- 0' ,

o --1---~;::,(T,I
<1!,
z

~1_8~
120

140
--+1801
160

180

200
--

220

240
-+170
26

28

30
-
32

" J
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

Job No. P5700. 05

Hole No. CaE DH-2l

Sheet No. _2_ of _2_

SUMMARY LOG

Client ALASKA P.OWER AUTHORITY

Project Slisitna Hydroelectric Pro'ject

Site Watana

ROCI< TYPE

Quartz
1-1-+1.-+1...jl.-+...jl Di 0 rite

I I I I Andesite

Ouartz
I I 1 1 1 1 I Oi orite

620

REMARKS

Alteration zone.

Alteration and
sheared zone.

END OF BORING
603.7'

•

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. CaE DH-23

Site Watana Sheet No. _1_ of _1_

PERM".'CITY ICORE RECOVERY ROO NUMBER OF'
DEPTH ELEV. (K) em/tlc. 0/0 %

,JOINTS PER
ROCK TYPE REMARKS(FT,) ( FT.) 10FT,

10- 6 10- 4 10-2 20 40 60 80 20 40 60 eo 5 10 15 20

0 195L Overburden TO~ Ie HI CK

r2 0 I
Diorite

T
+

'40 - r-- i
-- 1902 ): - pShear/fracture zone0

,nO r-- ;:;: ~Shear/fracture zone

~.. I---:'!. ... PShear/fracture zone.
!"""

faa e- Ll "

~Shear/fracture zonaOl

l85e ~lOa , Mz:

120 1832 END OF BORING
]]9.2'

c--- 1----

- --

.

•



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client AI ASKA POWER AIITHORITY

Project Susitna Hydroelectric Project _

Site_ Watana

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client __ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna~droe1ectricProject Hole No._Iill'___lli:L::2_8__

Site Watana Sheet No. _1__ of __1_

PERMEABILITY CORE AECOVERY ROO NUMBER OF
OEPTH ELE\!.

lKJ em/sec. % % JOINTS PEA
ROCK TYPE REMARKS

(FT ) ( FT,) 10FT.
10- 6 IDA 10-2 20 40 60 80 20 40 60 80 5 10 \5 20

0 19/ I I I Overburden _LOP OF ROCK 9.2'_

I,
Andes ite

20 -- Porphyry JShear/fracture zoneI ' rI---

40 -- - - _I I

I--- 1921 - r-
60-1--- - JShear/fracture zon~

- 1--

80 -----

~-I-- Shear/fracture zone.

400 871 I
'" Fracture zone.

-

'120 ...
Anop'itp

- END OF BORING
'140 931

1
125.2 '

- -- --

j
- - -- - ----

-j
I

--- - - -- ------

--- -It - ---

-- --- - ---- - f-I-

--

If

- - - ----- ---

- - --- I ---- --c-

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

--

- - -- -- -- -- -

--

--- -

- --

-
I

-

-

---

u

END OF BORING
139.9'

•

REMARKS

Irregular contact
with andes ite.

Job No. _J'5700.05

Hole No._ CaE DH-2_4__

Sheet No. _1_ of _1_

ROCK TYPE

verburden

t-

NUM8ER OF
JOINTS PER

10FT.

5 10 15 20

Quartz
11+ I I I I IDiorite

j

80

100 +1961

140 +1921 I I I I I I \

120

.~
I

I 'H+++IIffHf+++
-Itt] I

~ I IllUt

~

~ ~ 11 ,
~ j~

11
~ ~ 1l ~ j 1 iJ11 _.1 ,I ~j -.1 J d I
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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

PROJECT, Susitna Hydroelectric Project HOLE NO" BH- 1

SITE, Watana (North Bank) SHEET NO. 1 OF 10

CONTRACTOR, Interstate Exploration Inc. DRILLING OATES, August 10 TO August 14, 1981
LOGGED BY·. R.R. Henschel DATE, September 1981 LENGTH , REC

OF RUN
(FT.) (RQD)

-
Run 2

21.0 I 96
to (54)
26.0

Run 3

26.0 I 92
to (74)
31.0

JOB NO. P5700.05

HOLE NO. BH-l

. SHEET NO. 2 OF 10

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,J01NTING, FRACTURING, FAUl.TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVJNG, LOST CORE, CEMENTING, ETC.

quartz. Fresh to slightly weathered,
generally hard to very hard. Joints very
close to wide, fresh to slightly weathered
with iron oxide staining on surfaces.
Carbonate and sulphides common as coating on
joints and fractures.
18.7-41.1 - Slightly weathered with iron oxide
staining along joint surfaces. No penetrative
weathering. Joints closely spaced.
21.2-22.8 - Fracture zones, very close spaced
fractures and joints healed with carbonate
and iron oxide. Some open fractures very
close to close spaced at 0-10°, 20°, and 70°.

21.5-21.9 - Core broken by drilling,
slickensides on some fragments.

ROCK TYPE

Quartz Diorite

PROJECT Sus itna Hydroe1ectri c Project

SITE Watana (North Bank)

CLIENT ALAS KA POWER AUTHOR lTY

DEPTH
(FT.)

30
(28.2)

%
REe

(RQO)

CASING OIAMETER, NW (3.0") I.D.
CORE DIAMETER: NQ (1.75") 0.0.

A.S.P.C., Zone 4
2049.7
2032.1
1767.9

DE:~~~PRT~~~ ~~~~~~~T~;5~u~:':A~~I~~~V~N~~I~~I~~~~C.T~~~~~~:~~ T~~.. I LE~:H

N3,227,942
E743,085
030 0

70°

Casing Advancer
Diamond Core - Triple Tube

LATITUDE

DEPARTURE

AZIMUTH
DIP

SOIL
ROCK

iWCK TYPE

ELEVATIONS, DATUM MSL,
GROUND SURFACE

ROCK SURFACE
BOTTOM OF HOLE

WATER TABLE
Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

Overburden

DEPTH
(FT.,

DRILLING
METHOD:

LOCATION;

NOTES, 1)
2)

o

Run 4

31.0 I 94
to (88)
36.0

f---+I----

•.

100
(90)

92
(56)

Run 6

41.0
to
46.0

Run 5
36.0
to
41. 0

36.95-40.0 - Shear/fracture zone, joints and
fractures very close to closely spaced.
numerous healed fractures throughout.

37.1 - Possible shear, with 0.25 inch
layer of clay and -rock fragments at 40°.
37.4-38.3 - Core broken by drilling,
fragments 0.25 to 1.0 inch, average less
than 0.50 inch. Core loss of 0.6 feet
between 37.4 and 40.6.
38.8-39.4 - Shear, 10°, rough, plane
with slickensides, chlorite coated, tight.
Sulphide mineralization in surrounding
rock.
39.5-39.6 - Shear, 40°, very tight/healed. I " ----I

40
(37.6)

10
(9.4)

18.7
(17.6) I Ouartz Diorite
20

(13.8)

TOP OF ROCK
Medium gray to medium green-gray, medium
grained crystalline rock, non-foliated with
10-15~afics (biotite/hornblende), 10-15%

Run 1
18.7
21.0

100
(87)

50
(47.0)

39.4-40.0 - Some minor hydrothermal
alteration with feldspars altering to clay

41.1-46.5 - Joints close to moderately clos~y

spaced.
49.4-63.9 - Joints closely spaced.

Run 7
46.0
to
51. 0

I I

100
(86)

APPROVED: ~~~~ DATE; February 1, 1982

7



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 SUS itna Hydroel ectri c Proj ect

SITE Watana (North Bank)

HOLE NO. BH-l

SHEET NO. 3 OF 10

PROJECT Susitna Hydroel ectri c Proj ect

SITE Watana (North Bank)

HOLE NO. BH-l

SHEET NO. 4 OF 10

Run 10

Run 11

66.0 1100
to (gO)
71.2

Run 9

56.1 1100
to (92)
61. 0

Run 14

81. 1 I 100
to (94)
86.2

98
(86)

100
(100)

Run 20
107.0
to

III .2

Run 21
111 .2
to

116.3

LENGTH I REe
OF RUN

(FTl (ROD)

~un 15

86.2 I 100
to (88)
91.2

Run 16

91.2 I 90
to (62)
96.2

Run 17
96.2 76
to (68)

101.2

f--- --J
Run 18
101.2 100
to (44)

IlOU-
Run 19
103.9 I 100
to (97)

107.0

DESCRIFTI ON: COLOR, TEXTURE, FOLIATION, ,JOINTING, FRACTURING, FAULTl NG,
ALTERATION, WATER lOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

115.0-125.0 - Core medium to dark gray.
gray-green and light gray due tovariation in
mafic minerals.

93.1-96.5 - Fracture/alteration zone, light
gray, moderately hydrothermal altered. joints
very close to close spaced, moderately hard
to hard, friable locally.
91.2-181.0 - Drilling water return generally
less than 50%.
94.2-96.2 - Core loss 1.2 feet.
96.5-99.4 - Occasional healed fractures,
99.4-101.2 - Healed breccia, hard.

100.15- 101. 2 - Core loss 1. 05 feet. Some
clay at 100.15.

101.2-117.2 - Healed breccia. irregular
fragments of quartz diorite in a medium
green-gray, very fine grained quartz diorite
matrix, hard to very hard. Some quartz
healed fractures. Minor hydrothennal
alteration locally. numerous quartz stringers
and pods.

ROCK TYPE

Quartz Diorite I 86.3-96.5 - Healed breccia. quartz diorite
fragments in a fine grained quartz diorite
matrix with some minor hydrothermal alteration
along joints.

86.3-86.9 - Mineralized vein, less than
0.25 inch at 86.65. possible shear.
89.1-93.1 - Joints very close to close
spaced.

DEPTH

(FT.)

100
(94.0)

90
(84.6)

110
(103.4)

REG
(ROO)

100
(76)

LENGTH
OF RUN

1FT.)

Run 8

51.0
to
56.1

61. ~ [100to (80)
66.0 ,

--- ---

Run 13

76.2 1100
to (88)
81.1

Run 12

71.2 1100
to (94)
76.2

75.9-76.1 - Joints at 50° and 150
, respectivel>1

with clay coating, sulphide mineralization.
63.2-77.4 - Core is more highly broken
mostly by drilling, very close to closely
spaced throughout.

57.9-59.5 - Felsic dike, li9ht gray, no mafics,
very hard.

DESCRIPTIM : COLOR, TEXTURE, FOLIATION I JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS DR GAIN, CAVING, LOST CORE, CEMENTING, ETC

62.2-63.8 - Alteration zone, slightly to
moderately hydrothermally altered, core
slightly pitted, several healed fractures.
Sulphide mineralization on fracture surfaces.

62.45 - Fracture, 70 o _go o , friable on
surfaces, clayey.
62.75 - Possible shear. 40°_50°, less
than 0.12 inches wide, clay filling.

63.9-87.9 - Joints close to moderately clos~y

spaced.
68.9-87.9 - Joints close to moderately closely
spaced.
68.0-70.0 - Sulphides along most joints.

ROCK TYPE

Quartz Oi orite

DEPTH
(FT.)

70
(65.8)

60
(56.4)

80
(75.2)

; i; 1 ~
,

~ '! m ~
1'1

.) '1 1 !
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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 Sus itna Hydroe1ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO, BH-l

SHEET NO, 5 OF 10 SITE Watana (North Bank)

HOLE NO. BH-l

SHEET NO, 6 OF 10

Run 22

116.3
to

120.4-135.0 - Joints close to moderately close.h21.2

DEPTH

(FT.)

120
(112.8)

ROCI< TYPE

Quartz Diorite

DEseRIPrl ON: COLOR, TEXTURE, FOLIATION,JOI NTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REe
(ROO)

100
(100)

DEPTH

(FTJ

150
(141.0)

ROCK TYPE

Quartz Diorite

OESCRIPTI ON: COLOR, TEXTURE, FOLIATiON ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC.

150.7-158.4 - Numerous fractures, joints
closely spaced at 10°-20° to core axis, some
broken by drilling, planar. Healed with
carbonate and chlorite. Core loss 1.2 feet.

LENGTH REG
OF RUN

(FT.) (ROD)

---
---

Run 29

149.7
I

81
to (53)

155.9

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 Run 30
fragments in fine grained quartz diorite 159.7-174.2 - Shear/alteration zone, moderately 155.9 I

76
matrix.

Run 24 to completely hydrothermally altered with l~~ 0 (55)
126.1-127.3 - Alteration zone, slightly 160
bleached, hydrothermally altered and 126.1 100 (150.4)

localized shearing. .

130 i mineralized band, sulphide healed fractures, to (100) 159.7-165.4 - Alteration zone, severely

I tight, hard. 131.0 to completely altered, core friable,

(122.2) pitted, feldspars altered to clay. Very Run 31
l----- soft and plastic in upper 2.0 feet.

Slickensides observed on soft clay coated 161. 0
I

58

Run 25 remnant joint. Core loss 3.3 feet. to (0)
166.0

131.0 98 165.4-171.0 - Moderately hard to hard,
to (98) bleached white, slightly friable along

135.8-174.2 - Core becoming more fractured.

1

136
.
0 fractures and joints.

Joints generally very close to close spaced, Run 32
some drilling induced. Contains a few 171.0-174.2 - Completely hydrothermally
healed fractures. altered as above, friable, soft and 166.0

I
100

Run 26 clayey, plastic. to (66)

136.0 100 170 173.6-174.2 - Quartz vein. 171.0

to (80) (150.4)
141.0 174.0 - Partially healed shear or breccia ~----,

140 i I I
zone, 20° to core axis, 0.5 inch wide. Run 33

(131.6) 171.0
I

76

Run 27 I , I 174.2-222.0 - Fresh and hard, joints very to (30)

1 close to moderately close spaced. 176.0

141.0 100
to (100)

145.5-146.45 - Felsic dike, light gray, fine 145.5

f I

Run 34
grained, less than 5% mafic minerals, hard. 176.0 I 100

148.7-148.9 - Joints at 20° and 30°, Run 28 to (96)
respectively, clayey material containing some 145.5 100 181. a
rock fragments. Probably shear plane, no to (76) 180
slickensides. 149.7 (169.15



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NElli YORK

DRILLING REPOAT

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project HOLE NO. BH-l

SHEET NO. 7 OF 10

CLIENT ALASKA POWER AUTHORITY P5700.05

BH-1

SHEET NO. B OF 10

JOB NO.

HOLE NO.

Watana (North Bank)

PROJECT Susitna Hydroelectric Project

SITE

P5700.05JOB NO

Watana (North Bank)SITE

DEPTH
(FT.)

ROCK TYPE
oEseR I PTI ON: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTl NG,

Al.TERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REG
(RQD)

DEPTH
( FT.)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLlATION ,JOINTI NG, fRACTURING, FAULTI NG I

ALTERATION, WATER LOSS OR GAl N, CAVI NG, LOST CORE, CEMENTING, E:TC

LENGTH
Of RUN

(FT)

REG
(RQD)

Run 44
211.0 L100

to (76)
216.1
1---- ---

190
(178.5)

Quartz Di orite
Run 35

181.0
to

186.0

Run 36
186.0
to

191.0

Run 37

100
(100)

100
(100)

220
(206.7)

Quartz Diorite 211.0-270.2 - Ori11ing water return less than
50%.

222.0-224.8 - Alteration zone, moderately to
severely hydrothermally altered, feldspars
altered to clay. Texture intact. Very
friable.

Run 45

216.1
to

221.0

Run 46

221.0
to

226.0

100
(82)

100
(51)

IRun 44
211.0-1 100
216.1 (76)

Run 42
204.8 100
to (64)

208.4

IJ<ui1'IT
208.4 I 92
to (92)

211 .0

191.0
to

partially open 1196.0
and chlorite.

100
(94)

100
(78)

100
(100)

Run 49

236.0
to

240.9

231.0
to

236.0

Run 47

226.0
to

231.0

close to moderately closel··--~I----

Run 48

.--~ ---

Run 50

240.91 100
to (90)

246.0

223.5-224.8 - Alteration zone, moderately
hydrothermally altered, cut throughout by
irregular fractures and joints, primarily at
0°_10° and 40°. Carbonate healed but altered
by hydrothermal solution. Penetrative up to
0.06 inches around fractures. Weakened but
moderately hard.

224.8-243.0 - Joints
spaced.
226.0-226.5 - Quartz vein, 0.12 inches wide
at 20° to core axis, 0.75 inches wide
alteration zone above it, moderately hydro
thermally altered. Moderately hard.

226.3-227.3 - Quartz stringer, 0°_10°, 0.12
inches to 0.25 inches wide.
227.7-228.2 - Mafic dike, aphanitic, 20°,
0.5 inches wide, hard. Probably andesite.
232.8 - Shear, 25°, less than 0.06 inch wide,
hard. tight. Healed with carbonate.240

(225.5)

230
(216.1)

100
(70)

93
(73)

100
(92)

Run 38
196.0
to

199.0
Run 39
199.0
201.0

207.1-207.3 - Shear, 30°, contains 0.13 inch
wide brownish green calcareous clay with
some small rock fragments, surrounding
core hard.

207.6-208.3 - Shear, 10°, 0.06 inch wide,
yellow-brown carbonate filling with small
rock fragments. Surrounding core is hard.

195.6-196.6 - Joint at 0°_10°,
with thin coating of carbonate
and sand size rock fragments.
195.0-205.6 - Several closely spaced low
angle joints 0°_15°. Most are tight with
irregular surfaces, partially to completely
coated with chlorite and carbonate.

210
(197.3)

200
(187.9)

r} ~ ~
~, j n 1f l Si

) J I I "I
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-l

SHEET NO. 9 OF 10 SITE Watana (North Bank)

HOLE NO. BH- 1

SHEET NO. 10 OF 10

REe

[RQD)

I..ENGTI-I
OF RUN

(H)

Run 57
275.4 100
to (lOO)

280.4 --

Run 58
280.4 100
to (25)

285.6

--
Run 59
285.6 I 100
to (82)

289.0

Run 60

289.0 I 83
to (58)

295.0

DESCRIPTION; COLOR, TEXTURE, FOLIATiON ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

282.5-284.7 - Alteration zone, severely hydro
thermally altered. very soft and friable, all
feldspars altered to clay, texture partially
preserved.

282.5-283.4 - Contains a thin aphanitic
dike, 0.38 inches wide, 20°, sheared and
brecciated but intact.

284.8-287.2 - Aphanitic dike. quartz rich,
less than 5% mafics, very hard. Joints close
at 10° and 45°, most have carbonate coating.
Numerous healed, irregular fractures through
out.
290.2-292.0 - Fracture, 0°_5°, healed with
quartz, very tight, hard.

~Cl( TYPE

Quartz Diorite

DEPTH

(FTJ

290
(272.5)

280
(263.1)

Run 53

256.0 1100
to (94)

260.9

LENGTH I REe
OF RUN

(FT) [RQD)

--
eLlI V.VU 1111;/1" ~lIue, I Run 50

Run 51

246.0 1100
to (100)

251.0

Run 52

251.0 I 100
to (96)

256.0

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, l.OST CORE, CEMENTING. ETC

256.0-299.9 - Core is very hard with close to
moderately close spaced joints.

242.5 - Shear, 30°, less th" ~ ~r ~,,'- ~L

possibly broken by drilling. ~onl;d"IS .nll'
coating of calcareous clay material.
244.5-245.4 - Felsic dike, quartz rich, less
than 2% mafics, very hard. Upper and lower
contacts at 40°.
243.0-256.0 - Core is generally very hard.
Cut by numerous fractures at 5°_20°, most are
healed and tight, some broken by drilling.
Contains thin coating of carbonate and
chlorite. Fracture spacing close to
moderately close spaced.

ROCK TYPE

Quartz Diorite

DEPTH
(FT.)

260
(244.3)

250
(234.9)

270
(253.7)

267.4-269.2 - Joint, 5°, healed with
carbonate.

Run 54

260.91 100
to (100)

265.6

Run 55

265.61 100
to (80)

270.2

299.9
(281.8)
300

(281.9)
END OF BORING

R!~~ 100295. (82)to
298.8
- I1JU
Run 62 (100)

Run 5/

270.21 96
to (96)

275.4

r-- I I

Run 5
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG
ALASKA POWER AUTHORITYClient

Project Susitna Hydroelectric Pro~ _

Site Watana~1:I1 Bank)

Job No. __P5700.05

Hole No.~

Sheet No. _1_ of _1_

REMARKS

END OF BORING
299.9'

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

Dike, felsic.
Fracture zone.

Breccia, healed.
Fracture zone,
altered.

Dike, felsic.
Fracture, healed.
Shear, alteration
zone.

Shear/fracture zone

Shea r.

ROCK TYPE

AOD

%
CORE RECOVERY

%

28

26

24

~~T~~ I ~~~.~'

1----'-1--:--++++1-1 I I I I I I I I I I I I I I I~bU rden I TOP OF ROCK 18.7 I

Quartz
Di orite

•
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BU FFALO. NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLlE!'lT: ALASKA POWER AUTHORITY JOB !'lO" P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric ProjectPROJECT,

SITE:

Susitna Hydroelectric Project

Watana (North Bank)

HOLE !'lO,: BH-2

SHEET !'lO, 1 OF'13 SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO.2 OF 13

CONTRACTPR: The Drill ing Company
LOGGED BY" K. J. White, M. P. Bruen

Run 6

30.5 I 98
to (24)

35.5

LE.NGTH AEG
OF RUN

(FT) (ROD)

--
Run 3
19.8

I
100

to (58)
25.0

RU.n::!

Run 5
25.5

I
100

to (58)
30.5

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOiNTING, FRACTURING, FAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

15.8-16.9 - Core badly broken by drilling,
angular fragments 0.5 to 1.0 inches, carbonate
filling and iron oxide staining.
23.4-26.1 - Joints very close to closely
spaced.
25.7 - Joint, 30°, trace of clay.

26.1-30.9 - Joints closely spaced.

29.4 - Fracture, 50°, clay coating.

30.9-48.25 - Joints very close to closely
spaced.

ROCK TYPE

Andesite
Porphyry

DEPTH

(FTJ

I 30
"24.6)

%
'EO

(RQO)

A.S.P.C., Zone 4
1838.8
1830.6
1510.3
1768.8 (7-28-80)

CASI!'lG DIAMETER: NW (3.0") I.D.
CORE DIAMETER: NO (1.75") 0.0.

DRILLI!'lG DATES: JUly 14 TO July 27, 1980
DATE: July 1981

OEseRI PTION, COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING l FAULTING, I 'UN
ALTERATION. WATER LOSS OR GAIN, CAVING I LOST CORE, CEMENTING, ETC. LENGTH

Casin~ Advancer
Diamond Core - Triple Tube

N3,227,725
E742,040
043 0

55°

LATITUDE
DEPARTURE
AZIMUTH
DIP

SOIL
ROCK

ELEVATIONS, DATUM MSL,
GROUND SURFACE
ROCK SURFACE
BOTTOM OF HOLE
WATER TABLE

Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

ROCK TYPE

Overburden

DRILLI!'lG
t.lETHOD:

o

NOTES, 1)
2)

DEPTH

(f't)

LOCATION:

Run 7
35.5100
to (92)

40.5

96
(53)

Run 9
45.7 100
to (77)

50.5

Run 10
50.5-1 100
55.7 (8l)

Run 8

40.5
to

45.7

I- I

51.0 - Flow structure. 50°.

51.65-55.9 - Joints very close to moderately
close spaced.

50
(41.0)

H 40
1\32.8)

100
(57)

100
(46)

Run 1

10.0
to

15.0

February 1, 1982DATE:

TOP OF ROCK
IGreeniS\l9ray to medlum gray, hne gralnea-
groundmass with fine to medium grained white
plagioclase phenocrysts. Flow structures.
Contains inclusions of a gray-White, medium
grained diorite, a green, very fine grained
andesite, and possibly some argillite.
Inclusions are generally less than 0.75 inches
in diameter. Generally hard, fresh to slightly~----~-----+

weathered. Joints are iron stained, some R 2
carbonate filling. Disseminated sulphides un
throughout. 15.0

10.0-23.4 - Joints closely spaced. 1~~7
15.8-16.9 - Core badly broken by drilling,
angular fragments 0.5 to 1.0 inches, carbonate Run 2A 82 45
fillin~~~d iron oxide staining. Run 3

vl;lo4f~

Andes1te
Porphyry

APPROVED,

20
(16.4)

10
(8.2)

//



ACRES AM£RICAN 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

SITE Wa tana (North Ban k)

HOLE NO. BH- 2

SHEET NO.3 OF 13

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO. 4 OF 13

DEPTH

(IT)
FlOCK TVPE

DESCRI·PTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAV1NG, LOST CORE. CEMENTING I nc

LENGTH REe

O~F~YN (ROD)

DEPTH

IFTI
ROCK TYPE

Qf:SCAIPTI ON; COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, fAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
DF RUN

(H)

REG

(ROD)

I Run

Run 20

81.0 I 97
to (34)

84.5

3
(0)

18
(0)

75
(0)

77
(0)

67
(0)

<9
(0)

Run 23
90.2
92.0

Run 24
92.0
to

95.0
Run 25

Run 29

101.8
to

108.0

Run 31
109.6

to
115.2

Run 22
85.0 I 77
to

90.2 (51)

Run 321 fj
115.2- (0)
118.2

~-30hg-1
108.0-1 (oj
109.6

100

I-Run 261 (U--1

(0)

Run 27
97.8

to
100.1

IRuil28
100.1
101.8

109.6-118.2 Shear/alteration lone, bleached
chalky white breccia and 90uge, slightly to
severely altered hydrothermally throughout,
soft, friable, slickensides. Thin gray clay
layer at 20° to 50°.
Core loss 2.2 feet.

114.8-118.2 Slightly to moderately altered
hydrothermally, bleached. Joints at 20° to
40°, healed fractures and joints throu9hout.
Core loss 0.8 feet.

81.9-82.3 Rubble
83.1-85.0 Fracture lone, joints very closely
spaced at 30° to 60°, some are healed. Some
iron oxide stainin9 and carbonate fillin9·

88.0-109.6 Shear/fracture zone, joints close
to very close spaced at 20° to 80°, with iron
oxide staining, carbonate coatin9 and clay
gouge, sl ickensides. Core badly broken. Core
los s 11. 8 feet.

Andes ite
Porphyry

110
(90.1 )

100
(81.9)

90
(73.7)

55.7 1100
to (55)

60.8

Run 11

Run 12
60.8-1 76
63.7 (38)

Run 1(j

50.5 1100
to (81)

55.7

Run 13
63.7 I 88
to (28)

66.9

80.8-81.1 - Fracture zone, joints very closely
spaced at 40° to 70°, iron oxide staining.

53.05 - Joint, 30°, leis than 0.1 inch wide,
rough, irregular, clay coating.

55.7-60.8 - Core loss 0.7 feet.

Run 14
66.9- 95

69.7-70.5 - Fracture zone, joints very closely ~~~~UJ-~
spaced, 3D· and 60· orientation. Some Run 15
fractures healed, carbonate filling, some iron 68.9- 100
staining. 71.2 (65)

71.2-177.1 - Shear/fracture zone, joints very Run 16 100--0
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 1~7~5~.~5~ --4
spaced at 20· to 60·, fresh to slightly Run 18
weathered. Clay and carbonate filling, 75.5- 15
rounded to subangular pieces less than 0.2 7.5 (01
feet. Core loss 5.9 feet. Run 19

77.5 I 57
to (11)

81. 0

57.65-70.45 - Joints very close to closely
spaced.

64.3 - Joint, 3D·, irregular, smooth,
slickensides.

Andesite
Porphyry

80
(65.5)

70
(57.3)

60
(49. ij)

1 ;1 ] J 7 ~ ~

JI
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO. 5 OF 13

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO. 6 OF 13

DEPTH ROCK TYPE DESCRIPTION: COLOR, TExTURE, FOUATION,.JOINTING, FRACTURING, FAULTI NG, ~iN~~~ REC DEPTH ROCK HPE OESCRIPTION: COLOR, TEXTURE, FOUATlON,JOINTI NG, FRACTURING, FAULTI NG, LENGTH RlOe
(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 1Ft) (ROD) (FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTI NG, ETC °fF~~N (ROD)

118.2 AnaeSl Le Run 32 /3 '" .
1.196.8) Porphyry (0) 150 Ulonte Run 42 22

Andesite Very thin to thin layers of green, medium Run 33 (122.9) 148.0- (0)
and grained crystalline rock and greenish gray, 118.2 79 ~

120 10iorite aphanitic igneous rock. Slightly altered to (29) Run 43 1 48
(98.3) (Transitional hydrothermally, joints very close to closely 121.0 151.0 (0)

Zone) spaced, iron oxide stained, penetrative to to
0.5 inch, carbonate coated, hard. ~
122.5-123.7 Fracture zone, broken by drilling. ~u~ 34 87 Run 44 80
Core loss 0.7 feet. 2.0 (51) 153.7- (0)

to l-1~5",5-,-.7~__
125.71 b 125.7 Run 45 60

(103.0), . 155.7- (0)

Oiorite Green, medium 9rained, 20-30% mafics (biotite Run 35 78 ~~~'~61
and hornblende). Generally moderately hard, 125.7 (78) 158 2 1
fresh to slightly altered hydrothermally. to 160 to' 46
Joints very close to closely spaced, iron 28.4 131.1) 60 8 (15)
stained, some carbonate coating and sulfide Run 36 '.. . ~
mineralization. 28.4 92 63:5-170.5 JOlnts ~lo~ely spaced, Hon oXlde un I 75

(11gg.5)1 1125.7-128.4 Core loss 0.6 feet. to (46) talned, carbonate fllllng. 1~~:~- (0)

~134.2-135.3 Fracture zone, joints very Run 37

closely spaced at 20° and 60°. 131.0 I 89 I [1 I IRun
48

1 90
134.9-137.7 Healed breccia, 70% diorite to (0) 162.8
fragments up to 2 inches in diameter in a 34.8 to (43)
matrix of dark green fine grained diorite. 167.9
Hard, sharp contacts.

Run 38 IRun 49
134.8 94 167.9-1 100

to (70) 170 170 5 (88)
139.8 139.3) 170.5-172.3 Fracture/alteration zone, s~ightlY .

139.6-141.8 Fracture zone, joints very close to moderately altered hy~rot~erma~ly, JOlnts
to closely spaced at 200 to 30°. very closely spaced at 0 -10 ,.frlable, core

140 -l 1Core loss 0.7 ft: Run 39 badly broken. Feldspars altenng to.clay. IRun 50
(114.7)1 139.8 81 ore loss 0.8 ft. 170.51 94

143.1-163.5 Shear/fracture zone, joints very to (0) to
closely spaced at 0° to 60°, some slickensides. 41.\0 bll 17Q.8 (42)
Breccia and clay gouge, some carbonate, friable ~~~ 9 (52)
locally, pieces less than 0.1 feet. Core .

badly broken, core loss 10.3 feet. to j l j ~~§ ~ll 67
144.4-148.0 Triconed, no core recovered. ~~~·~l. 177:0 (0)

144.4 ncone Run 52
to 177.0 I 90

148.0 180 to (73)
Run 42 147.4) 181.0
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SH EET NO. 7 OF 13

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO. 8 OF 13

DEseRI PTI ON: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG I ~~N~~ I REC
ALTERATION, WATER LOSS OR GAIN 1 CAVI NG, LOST CORE, CEMENTI NG, ETC. (Fll (ROD)

DEPTI-I
(FT)

190
(155.6)

ROCK TYPE

Diorite 177.1-197.3 Diorite is generally hard to very
hard. Joints are moderately close spaced.
179.65-179.8 Ap1itic dike, gray-white, fine
grained, less than 10% mafics. Welded sharp
contacts, oriented at 40°.

186.5-187.1,191.2-191.7 Ap1itic dikes, gray
white, fine grained, less than 10% ITIafics.
Unfractured, welded contacts at 30° and 75°,
sharp.

191.0-196.4 Core loss 0.7 feet.

[RUil-S11 100
181.0- (100)
182.8

Run 54/ 100
182.8
to (100)

186.7

Run 55 100
186.7- (100)
189.0
Run 56
189.0-1 100
J.2l.Q--!- (1 00 )

DEPTH

( FTJ

220
(180.2)

ROCK TYPE

Diorite

[mRIPTI ON: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAUI..TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

208.6-209.2 Core badly broken, fragments
generally less than 1.0 in., clay on most
joints, pieces of breccia and gouge.
209.7-237.1 Joints generally very close to
close spaced, 15° to 80°, iron oxide stained,
some carbonate filling.
213.8-245.8 Generally hard and fresh. Joints
are iron stained, some calcite filling.
214.4-218.5 Core loss 0.3 feet.

223.2-223.6 Core loss 0.4 feet.

~~Ng3~ I REC

(FT) (RQO)

Run 6

Run 6

l
100

214.4
to (76)

218.5

Run 61

218.5\ 92
to

223.7 (77)

1---+---1

Run;,228.7 100
to (68)

~_.5

100

(85)

200
(163.8)

210
( 172.0)

195.2-209.3 Shear/alteration zone, slightly
altered hydrothermally, gouge material.
195.2-197.4 Breccia, white rock, iron oxide
staining, feldspars of diorite bordering this
zone are altering to clay minerals. Very soft,
friable. Core loss 0.4 feet.

204.6-209.2 Shear zone, joints very closely
spaced, moderately intense iron oxide on 20°
joints, minor chlorite with clay coating. Core
badly broken throughout, core loss 0.4 ft.
204.6 Joint at 80°, 0.25 inches wide, gray
clay
205.3-205.7 Breccia/gouge, core badly broken.
207.1-207.4 Core broken, clay on joints.
208.3-208.5 Irregular, dicontinuous vein of
carbonate with sulfide mineralization.

Run 57
191.0
to

196.4

Run 58
196.4

to
201.0

Run 59
201.0

to
203.8
Run 60
203.8

to
207.1
Run 61
207.1
209.3

Run 62
209.3
to

214.4

80
(59)

91
(37)

100

(32)

100
(15)

91
(0)

100
(49)

230
(188.4)

240
(196.6)

237.1-237.7 Fracture/alteration zone, bleached
slightly altered hydrothermally, increase in
sulfides near joints. Joints very close
spaced at 60°_70°.

241.3-262.0 Shear/alteration zone, moderately
to severely altered hydrothermally, highly
fractured. Breccia lone, several zones of
soft, friable rock, clay gouge, polished
surfaces with faint slickensides. Joints very
close to close spaced at 20° and 50°, iron
stained, with clay on most joints. Carbonate
veins and coating.

Run 6

223.7
to

228.7

Run 6
232.5
to

237.7

Run 6~

237.7
to

241.9

Run 6
241.9
to

247.2

100

(66)

100
(57)

87
(0)

~ ~ 1 '~ 1\, 8 ~ ? ~. 11 & .~



--l '--'~-I '-~.J r~---, ~~-J ~-'~'~l .- c"~~l
F

C

.'

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5 700.05

PROJECT Susitna Hydroelectric Project

SITE I~atana (North Bank)

HOLE NO. BH-2

SHEET NO. 9 OF 13

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO. 10 Of 13

DEPTH I DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT! NG, LENGTH REC DEPTH
ROCK TYPE OF RUN I ROCK nPE

(FT.J ALTERATION, WATER LOSS OR GAIN, CAVING, LOST COREl CEMENTING, ETC. (Ft) (RQD) (FT.)

Olorne 247.0-248.6 Brecclated and clay gouge, Run 69 77.
irreqular fractures and carbonate fillina. 227.6)1

245.8 Andesite t?) ILight to medlum green ,aphanitic to fine ground Diorite
(201.3) mass, fine and medium grained white phenocrysts

of feldspar, less than 10% mafics, primarily I I ~ 280has a porphyritic texture, Contains inclusions Run 70 100 (229.4)
of the gray-white diorite and a very fine 247.2

(0)
250 i Igrained 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
spaced, most carbonate caated, some iron oxide
staining. [Note: Resembles both andesite and
diorite in places due to variations in grain IRun 71 1 100si ze. ]

252.2
to (49)

257.4

Run 72

1

100
257.4 (28)
to

262.2

Run 73
262.2 1 100
to (41)

265.0

Run 74

265.0 I 100
to )

269.0 (50

Run 75
269.0-1 100
271.0 (l00)

96
(48)

LENGTH I REC
OF RUN (RQD)

(FT.)

Run 7
285.81 90
287.8 (0)

Run 7<
280.61 96
to

285.8 (61)

Run 7
276.1 I 89
to

280.6 (58)

Run 841100
306.1- (90)
310.2

Run 81
291.1
to

296.1

Run 83

301.1 1 100
to

306.1 (62)

Run 82

296.1 1
100

to
301.1 (80)

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

288.2-289.3 Healed shear, 15°-30°, healed
with dark green fine grained diorite. Run 80

287.8 100
290.7-293.1 Joints very close to closely I.!? (88)
spaced, oriented at 15° ta 70°. Iran staining ~~l-+- ~

and carbonate filling.

300.9-301.2 Fracture zone, joints very closely
spaced, oriented at 40° to 70°. Clay filling
and chlarite coating.
301.1-306.1 Core loss 0.4 ~t.
301.2-328.0 Joints close to moderately close
spaced, oriented at 0° to 70° chlorite and
carbonate filling. Hard and fresh.

285.8-287.8 Fracture zone, joints very close
to closely spaced, ariented at 20° to 60°,
carbonate present. Hard and fresh. Core loss
0.1 ft.

Gray-white to gray-green, medium grained rock,
20-30% mafics. Generally very hard and fresh.
Joints are closely spaced, some carbonate
filling, iron stained, and/or calcite filled.

300
(245.7)

290
(237.6)

100

(84)

Run 77

Run 76
271.0
to

276.1

277.7 Lower contact, oriented at 20°, sharp
contact of andesite and diorite, single joint
with thin clay seam. Rock is fresh and hard
on both sides.

270
(221.2)

260
(213.0)
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE vJatana (North Bonk)

HOLE NO. BH-2

SHEET NO. 11 OF 13

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-2

SHEET NO. 12 OF 13

DEPTH I ROCI< TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG, I LEN~0~ REC DEPTH

ROCK TYPE
DESCRIPTION: COLOR, TExTURE:, FOLIATION, JOINTI NG, FRACTURING, FAULTl NG,

(FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. O~~l (ROD) (FT.l ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTI NG, ETC.

I Run 84 iorite
0

310 j D' 't(253.9) lOrl e I Run 93
Run 85 I 100
310.2 92 341.4 (100)345.8-348.5 Alteration lone, slightly altered
to

(54 ) hydrothermally, joints have a thin clay to
315.4

coating/fillin~. Several healed fractures, 346.6

moderately hard.
-~----~-I

Run 94
Run 86 346.6 I 98
315.4 to (77)
to 100 350 351.0

320.4 (86) (286.7) -----i-----

320 1 E21.2-321.4 Shear, breccia and gouge, clay with I Run 95
(292.1) ome carbonate filling, iron oxide staining. 351.0 I 100

Run 87 to (88)
320.4 100 356.0

to
(52)

~25.1 Joint, 40°, slickensides. C25
.
3 -~

.J---.____

Run 96
94

Run 88 356.0 I
325.3- 100 to (95)

128.0-335.9 Joi""010" to "" 0'0"" ,p.o,d 328.0
(63) 361.0

360
enerally oriented at 30° to 50 0

, carbonate (294.9) 361.0-366.0 Core loss 0.8 ft.
ill ing. Run 89 362.0 Amount of mafics increase from 20-30% ~------+---

330 ~ 328.0 98 to 30-40%.

(270.3) to 362.5-363.5 Felsic Dike, light gray, hard,
IRun

97
1 90

332.4 (43) unfractured, tight contact, oriented at 10°, 361.0
0.5 in. wide. to (90)

I I I
366.0

Run 90
I

~35.9-372.0 Joints close to moderately close 13i~'4 1100 I I I Ipaced, carbonate and chlorite. Run 98
337.5 (75) 366.0 1

100

to (91)
370.6

Run 91 I
I

[ 370 j 1370.3-381.0 Carbonate in joints.
337.5 97 (303.1)

1991100to (81)
340 ~ I I 341.0 (87)

11278.5)

1- ~ 1 "q
~ ~ 1 -]1 '] -~ ~ ~ \'J 1 ~ ~
J :J 0 -\I j
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE \,atana (North Bank)

HOLE NO. BH- 2

SHEET NO. 13 OF 13

DEPTH

(FTJ
ROCK TIPE

DE:SCRIPTlON: COLOR, TEXTURE: , FOL1AT10N,JOINTING,FRACTURING. FAULTING,
ALTERATION, WATER LOSS OR GAIN , CAViNG, LOST CORE, CEMENTING I ETC

LENGTH
OF RUN

(FT.)

REG
(ROD)

96
(67)

Diorite 374.1-375.0 Iron oxide staining.

Run 9
370.6~00

to (87)
~8 ___

Run 10C
375.8
to

381.0

96
(59)

Run 10

381.0 I 96
to
386.2 (51)

Run 1:02

386.2 100

to (87)391.2

380
(311.3)

390
(319.5)

382.0-392.6 Shear/alteration zone, sl ightly tol I I
moderately altered. Joints are very close to
close spaced, filled with carbonate and iron
oxide staining, clay gouge, and sulfide
mineralization.
382.0 Joint, oriented at 70', 0.1 in. wide
black clay layer in a carbonate vein 0.5 in.
wide.
383.5 Shear, oriented at 40', 0.5 in. wide,
breccia, soft and friable. Carbonate filling
with iron oxide staining.
386.2-386.8 Shear zone, chalky white clay
gouge, iron oxide stained breccia. Soft,
friable.

392.6-401.0 Joints very close to close spaced,t----t-------
numerous healed joints throu9hout, hard. Run 103

I
391.2

to
396.3

Run 1041
393.3
398.8

96
(38)

400 J I IRun 1051.
TIlO

[uii.7J1----- ---+-- END OF BORING _ +------+l~
401.0 .

(328.5}
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SUMMARY LOG

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client AI ASKA POWER AliTHOR TTY Job No. __P5700.05__

Project Susitna Hydroelectric Project Hole No. BH-2

Site Watana (North Bank) Sheet No. _2_ of __2_

PER MEABIUTY CORE RECOVERY ROO NUMBER OF
DEPTH ELEV,

(K) em /IOC % % JOINTS PER
ROCK TYPE REMARKS

(FT. ) ( FTJ 10 FT.

10 6 10-4 10-2 20 40 60 80 20 40 60 eo 5 10 15 2.0

360
Diorite

380
'---- e--" ] Fracture/alteration

400 ~ 511 "
zone.

END OF BORING
401.0'

e------e---
1- -----

-----

e-- -- --t- - -- , ~-

I---- -

f--

C---_

I--- ---

e---e---- f- - " - ---

1
- f- - --

e--- --- - - f- ---

--'---- " -

---~-

~--

-- -' -

---e---- -

- -- "

~- ---, --

'r'- " -j"

--e-

"

l--

•

_IOP_O.LRllflLlQ.JJ~__

REMARKS

:::t Shear.

I::] Shear.

'J Shear/fracture zone

Fracture/alteration
zone.

,] Fracture zone.

11 Frac tu re zone.

dShear/alteration
zone.

ROCK TYPE

Client ALASKA POWER AUTHORITY

Project __Susitna Hydroel ectri c Proj ect

Site Watana (North Sank)

DEPTH IREV. I ,~,·n,~~ ........ I CORE ~1COVER'r' I ROD

(FT.) {FT.} (KJ cm/8IIc. %

0

20

40

60

80

i 00 ~-;57
120
-
140

----t1716
160

180

200

220

240
---+1634

260

2S0

:o~l593
320

340
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BUFFALO, NEW YORK

DRILLING REPORT

CLIENT: ALASKA POWER AUTHORITY JOB NO., P5700.05 CLIENT Al aska Power Authority JOB NO. P570l.05

PROJECT, Susitna Hydroel ectri c Proj ect HOLE NO., BH-3 PROJECT Susitna Hydroelectric Project HOL E NO. BH-3

SITE: Watana (North Bank) SHEET NO. 1 OF 31 SITE Watana (North Bank) SHEET NO. 2 OF 31

CONTRACT(jR: Interstate Exploration Inc.
LOGGED BY·. K.J. White, M.P. Bruen REO

(ROD)

LE:.NGTH
OF RUN

(FT.)

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

Overburden

RCCIo< TYPE
DEPTH

(FT.)

CASING DIAMETER: NW (3.0") J.D.
CORE DIAMETER, NO (1.75") 0.0.

A.S.P.C., Zone 4
2150.7
2124.7
1367.8

DRILLING DATES,. August 15 TO September 9, 1981
DATE, September 1981

Cas i ng Advancer
Diamond Core - Triple Tube

N3, 228, 197
E744,103
338 0

55 0

LATITUDE

DEPARTURE

AZIMUTH
DIP

SOIL
ROCK

ELEVATIONS: DATUM MSL,
GROUND SURFACE

ROCK SURFACE
BOTTOM OF HOLE

WATER TABLE

Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

DRILLING
METHOD,

LOCATION:

NOTES, 1)
2)

(/!£JlIR!i

DESCRIPTION, COLOR ,TEXTURE, FOLIATION, JOINTING, fRACTURING, FAULTING, I RUN
ALTERATION. WATER LOSS OR GAIN. CAVING I LOST CORE I CEMENTING, ETC. LENGTH

100
(44)

100
(40)

100
(98)

to

to

36.7

40.7

Run 6

Run 3 100

40.7 (37)
to

45.8

Kun 1D1T
(36)

Run 5 100
46.9 (97)

to
50.8

TOP OF ROCK
Medium gray-green, medium grained, less than 5~ Run I
quartz. Joints generally close to moderately I 31.7
closely spaced, iron oxide staining near sur
face, most joints carbonate coated. Fresh,
very hard to hard.
31.8-46.4 Joints close to very closely spaced.
Iron oxide staining on 30-40% of joints, trace~ I I
to coating of carbonate. Run 2
36.7 Felsic dike, light gray, fine to medium 36 7
grained, 10-20% quartz, less than 5% mafics, .
0.5 in. to 1.5 in. w~de. Tight contacts,
hard, oriented at 90 .

41.8-42.2 Core broken by drilling, pieces
0.5 in. to 2.0 in., iron oxide stained rock
fragments.
43.4-43.7 Core broken by drilling, iron
oxide staining gn fragments.
44.5 Joint, 30 , 0.25 inch of carbonate
fill ing.

Diorite

50
(41.0)

3T.7
(26.0)

30
(24.6)

40
(32.8)

%
REC

{RQol

February I, 1982DATE:

///

No samples taken.

ROCK TYPE

Overburden

DEPTH

(FT.)

APPROVED:

a

20
(16.4)

10
(8.2)
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PROJECT Susitna Hydroelectric Project

CLIENT Alaska Power Authority

PROJECT SUS itna Hydroel ectri c Proj ect

JOB NO. P570l. 05

HOLE NO. BH-3

CLIENT Alaska Power Authority JOB NO. P570l. 05

HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 3 OF 31 SITE Watana (North Bank) SHEET NO. 4 OF 31

(100)

LENGTH I REC
OF RUN

(FT) (RQD)

--
Run 12

;a~
85.9 (98)
to

90.8

--
Run 141 100
90.8 (84)
to

95.8

95.8
to

100.8

Run 161100
100.8 (100)

to
106.0

~jst-TOO-

DESCRIPTION: COLOR, TEXTURE, FOL.IATION ,JOI NTlNG, FRACTURING, FAuLTI NG,
ALTERATION, WATER l.OSS QR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

69.2 Inclusion of dark green, fine grained
diorite.
69.5-72.8 Occasional patches of red stain,
irregular and discontinuous.
79.6-79.8 Core broken by drilling, pieces
1.0 inch to 2.0 inches.
80.B-80.9 Red staining on the core.
81.3-82.3 Joints, 20°_30°, possibly open,
iron oxide staining and carbonate coating.
81.3-B7.0 Diorite breccia, healed, hard.
85.7-93.8 Joints/fractures, closely spaced,
up to 2.0 inches wide. healed with carbonate.

106.4-106.7 Red stain in core, covering
70% of zone.

94.1-95.1 Pods of felsic rock, light gray,
fine to medium grained, some have quartz
centers, up to 0.5 inches wide. Less than 5%
of rock.
96.6-98.5 Joints, very close to closely
spaced, healed with carbonate.

ROCK lYPE

Diorite

DEPTH

1FT}

90
(73.7)

100
(81.9)

REC
(RQD)

98

(79)

100
(94)

100
(98)

100
(80)

100
(92)

to

70.7

LENGTH
OF RUN

1FT.)

Run 10

70.7

Run 9
65.7

Run 8
60.7
to

65.7

DESCR\PTION : COLOR, TEXTURE., FOUATION I JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER L.ClSS OR GAIN, CAVI NG, LOST CORE, CEMENTING 1 Erc

46.0-46.4 Shears, two along joints at 40°, Run 6
approximately 0.1 foot and 0.05 feet wide, 50.8
breccia and gouge. to
46.4-111.2 Joints close to moderately closely 55.8~~
spaced, trace to coating of carbonate and Run 7
chlorite 55 8
46.B-48.4 Joints 20' to 30°, closely spaced, .
healed with carbonate. to
49.4-50.2 Numerous irregular fractures healed 60 7
with carbonate, very closely spaced. .
52.3 Felsic dike, 30°, unfractured, 0.25
inch wide. tight.
52.4-53.1 Fracture zone, irregular, discon
tinuous, healed with carbonate, very closely
spaced joints.
53.3-58.0 Healed diorite breccia, subrounded
fragments of diorite to 2 inch, healed with
dark green diorite.
57.5-57.9 Fracture zone, fractures less than
0.1 inch wide, very closely spaced, irregular
and discontinuous, healed with carbonate.
61.2, 64.3 Inclusion of dark green fine
grained diorite, 1.0 inch and 2.0 inches
respectivelY.
65.9-69.9 Fractures, irre9ular and discon
tinuous, filled with carbonate, less than
0.1 inch to 0.25 inch wide, 10% of rock.

ROCK TYPE

Diorite

DEPTH
(FT)

60
(49.1 )

70
(57.3)

Run 19

111.6-132.0 Diorite breccia, rounded to sub- I Run 18
angular rock fragments to 1.0 inch, 60-70% 110 7
of rock, in a dark green diorite matrix. Hard. .

to
115.9

80
(65.5)

67.7-75.9 Healed breccia, contains fragments
of diorite in the dark green, fine grained
diorite. Fragments, 70-80% of rock.

to
75.9

Run 11
75.9

to
BO.9

Run 12
80.9

to
85.9

9B
(68)

98
(B4)

110
(90.1 )

111.2-190.7 Joints moderately closely spaced,
with zones of closely, spaced joints.

Run 17
106.0

to

11 O. 7

100
(100)

100
(100)

1 ~ ~ " 1) ] ~ '1 • 1il ] 7!,
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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

PROJECT Sus itna Hydroel ectri c Proj ect

JOB NO. P5701. 05

HOLE NO. BH-3

CLIENT A1 as ka Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO. P5701. 05

HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 5 OF 31 SITE Watana (North Bank) SHEET NO. 6 OF 31

DEPTH

(FT.)
ROCK TYPE

DESCRIPTION: COLOR I TEXTURE, FOLIATION ,JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER L.OSS OR GAIN, CAVING, LOST COREl CEMENTING. ETC

LENGTH
OF RUN

(FT.)

REC
(ROD)

DEPTH

(FT,)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLlATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION. WATER LaSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC.

LENGTH
OF RUN

1FT.)

REC
(RQD)

Run 251 100
(100)

Run 261100
150.7 (100)

to

155.7

Run 271100
155.7 (100)

to
160.7

165.7

Run 301100
170.7 (94)

to

Run 31
175.7

to
180.7

Run 291100
165.7 (98)

to
170.7

Run 281100
160.7 (100)

to

175.7

1
100

(98)

153.0, 154.0 Felsic dikes, light gray and
light red-gray, 10° and 15°, respectively,
0.5 inch wide. Second dike is offset D.25
inch along a joint at 50°, healed with
carbonate, hard.

165.2 Alteration zone, hydrothermally
altered, 0.5 inch wide, feldspars breaking
down to clay. No definitive contacts.

Note: Zones of alteration within the healed
breccia up to 6.0 inch wide, generally less
than 1.0 foot to 2.0 feet apart moderately
hard. Up to 25% of feldspars altering to
clay.

177.0, 177.2 Shear, 20°; 0.25 inch wide,
healed with green igneous rock and carbonate.

153.9 Felsic dike, 1ight red-gray, fine
grained, at 10°. Truncated by shear at 30°,
healed with dark green iqneous material and
carbonate, with offset greater than 2.0 inches.
156.0 Carbonate vein, possibly a healed shear
at 25°, 0.25 inch thick. Carbonate is stained
red.
157.0 Alteration zone, moderately altered
hydrothermally, approximately 1.0 inch wide
at 25°.
157.3- 174.6 Healed breccia, angular fine
grained fragments to 0.25 inch in an igneous
groundmass, hard. Majority of fragments in
breccia are dark gray to green subangular,
fine grained, igneous rock.

Di orite

180
147.4)

150
(122.9)

160
(131.1)

170
(139.3)

98

(50)

100

(100)

100
(100)

100
(100)

100
(100)

to

Run 201100
120.7 (100)

to
125.7

Run 191 100
115. g (1 DO)

to
120.7

Run 25
145.8

to
150.7

130.7

Run 21
125.7

Run 24

140.7
to

145.8

Run 23

135.7

to

140.7

Run 22
130.7

to
135.7

127.0-133.6 Shear/alteration zone, bleached
to a light green, slightly altered hydro
thermally, hard.

127.7 Shear, 15°, slickensides on carbonate,
trace amounts of gouge.
128.9-135.7 Fracture zone, healed with car
bonate,close1y spaced up to 0.5 inch but
generally less than 0.1 inch.

140.2-143.4 Fracture zone, closely spaced,
irregular, and discontinuous joints healed
with carbonate fill ing 1ess than 0.1 inch
wide.

149.0-152.0 Alteration zone, slightly
altered hydrothermally, feldspars altering to
clay, hard.

135.7-138.3 Shear/alteration zone, slightly
to moderately altered hydrothermally, oriented f---I I
along healed shear to 10°. Feldspars breaking
down to clay, approximately 1.0 inch wide.
Moderately hard to soft. Core badly broken
by drill ing.
137.9-138.3 Silty-sand coating, possible
gouge.

116.7-126.7 Joints, close to moderately
closely spaced, healed with carbonate up to
0.25 inch wide, irregular and discontinuous.

146.0-149.0 Joints healed with carbonate.

Di orite

120
(98:3)

140
(114.7)

130
(106.5)
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DRILLING REPORT DRILLING REPORT

CLIENT Alaska Power Authority JOB NO. P570l.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. 7 OF 31 SITE Watana (North Bank) SHEET NO.8 OF 31

DEPTH

(fT)
ROC\( TYPE

DEseRI PTI ON; COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST COREl CEMENTING I ETC

LENGTH
OF RUN

(FTJ

REC
(ROD]

DEPTH

(FT.]
ROCl< TYPE

DESCRI prl ON; COLOR, TEXTURE, FOLIATION ,JOINTI NG, FRACTURING, FAULTl NG,
ALTERAT\ON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT.)

REC
(RQD)

Run 381 100
(100)

190
(155.6)

200
(163.8)

210
(172.0)

Diorite 178.9 Joint, 20°, possible iron oxide stain
ing. Alteration of feldspars on either side
to 0.5 inches.
180.7-190.7 Joints closely spaced, approxi
mately 50% are carbonate healed, with chlorite
coating.

184.4-184.7 Core is badly broken, pieces less
than 0.5 inches. Friable, possible fracture
zone or shear zone.
184.8 Fracture, 0°, carbonate filled, offset
approximately 0.5 inches.
186.3 Joints, two, 40° and 90°, with sandy
silt coatin9.
188.0-190.3 Shear/fracture zone along joint
at 0° to 10°, joints very closely spaced.
Approximately 0.1 to 0.25 inches of gouge,
no slickensides. Some are partially healed
with carbonate and chlorite.
190.3-191.6 Healed breccia, 50-60% rock frag
ments within a dark green diorite matrix,
hard.
190.7-228.6 Joints moderately close to widely
spaced, averaging 2-3 feet, most healed with
carbonate.
190.7-195.0 Irregular patches of red stain.

203.0-203.5 Diorite breccia, healed with
carbonate.

206.1-206.2 Healed breccia, 70°, hard.

Run 32
180.7

to
185.4

Run 33
185.4

to
190.7

Run 34
190.7

to
195.6

Run 35
195.6

to
200.7

Run 36
200.7

to
205.7

Run 37
205.7

to
210.7

100
(87)

98
(89)

100

(100)

100
(94)

100
(100)

100
(100)

220
(180.2)

230
(188.4)

240
I( 196.6)

Diorite 214.5-215.1 Numerous fractures, irregular and
discontinuous, healed with carbonate up to
0.25 inches wide.

218.3-219.4 Healed breccia, approximately
50-60% rock fragments to 2 inches in a fine
grained diorite matrix.

224.1-225.5 Fracture zone, fractures/joints
very closely spaced at 00 to 20° and 50° to
70°. Healed with carbonate, tight.

228.6-228.8 Core broken by drilling (7),
angular pieces, 0.25 to 0.5 inches, carbonate
coating.
228.6-315.7 Joints moderately closely spaced
(average 1.0 to 2.0 feet). Approximately
50% healed with carbonate.
230.5 Felsic dike, fractured but tight, at
20°, 0.5 inches wide.

233.3 Healed shear, 10°, 1.0 inch wide brecci~

zone, fragments of breccia are predominately
carbonate, matrix is dark green igneous
material. Re-shearing along this zone, silt
and clay costing.

236.4 Healed shear, 20 0
, 0.25 inches wide,

hard.
239.6 Joint, 20°, trace to 0.25 inches wide,
tight.

241.3 Shear, 10°, 0.5 inches wide, healed
with carbonate, ti9ht.

Run 381100
210.7 (100)

2l5?7

Run 391100
215.7 (100)

to
220.7

Run 401100
220.7 (100)

to
225.8

Run 411100
225.8 (100)

to

230.8

Run 421100
230.8 (100)

to
235.9

Run 431100
235.9 (96)

to
240.9

Run 441 100
240.9

to
245.9 1(100)

Jj '1 .~ ~ !l ~ j jj 1 ,
J .' jJ



-, ~".] 1 c·~l ·'1 ·~l
.... J

") ._] '-1 1 ·-1

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. P5701. 05 CLIENT Alaska Power Authority JOB NO. P5701 .05

PROJECT Susitna Hydroel ectri C Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-3

SHEET NO, 9 OF 31 SITE Watana (North Bank)

HOLE NO. BH-3

SHEET NO.1 0 OF 31

DEPTH I I DE,CRlPTION : GOLOR, TEXTURE. FOLIATION, 'OINTING, FRACTURING, FAULT! NG, L.ENGTH REC DEPTH DESCRIPTIQ!-! : COLOR, TEXTURE, FOLiATlON,JOINTlNG, FRACTURING, FAULTl NG, LENGTH I REC
ROCK TYPE OF RUN ROCK TYPE OF RUN

(FT) AL.TERATION, WATER L.OSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC. 1FT.) (ROD) (FT.] AL.TERATION, WATER L.OSS OR GAIN,CAVING. L.OST CORE, CEMENTING, ETC. 1FT) (ROO)

Diorite /241.8-242.2 Discoloration of feldspars, Run 44 Diorite Run 511 100
yellow stain.

275.7 (94)243.0-243.6 Carbonate vein, 0.3 inches wide, Run 45
tight. 245.9 100 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 521100

250 1 10.5 inches of carbonate filling.
280.7 (100)

(204.8) 247.5-250.4 Joints closely spaced.
248.0-248.6 Fracture zone, joints very closel Run 46 to
spaced, healed with carbonate, some broken 284.7-302.8 Alternation zone, slightly 285.7by drill ing. 250.9 100 altered hydrothermally. Within the alteration
248.8-248.9 Core broken by drilling, pieces to (100) zone are healed breccia zones up to 2.0 inches
0.5 to 1.0 inches. 255.9 wide, healed with dark green igneous rock and
254.6-255.1 Fracture zone, very closely carbonate, moderately closely spaced. Run 531100
spaced, joints irregular, discontinuous, healec Feldspars stained yellow-green, moderately 285.7 (100)
with ca rbonate. hard.

Run 47 100 to

255.9 (100) 290.7

to 290

260.9 (237 6)j Run 54/100
260 1 I ~ 290.7 (100)(213.0)

Run 48 98 to
260.9 (92) 295.7

to

265.6 I I I I I I Run 551100
295.7 (100)

Run 49 100 I I I to
265.6 (100)

300.7
to 300

270.7 (245.7)
Run 561100

270 i I 300.7 (100)(221.2)
272.1-272.3 Numerous fractures filled with Run 50 100 to
carbonate, approximately 10-20% of rock is 270.7 (92)

305.7carbonate, some is stained red. to
274.1 Shear, 20°, coating of clay gouge,

306.4-307.0 Healed diorite breccia, hard.sl ickensi des. 275.7
275.2 Healed breccia, 30°, approximately 1-5 307.0-307.7 Numerous joints, 20°, healed by IRun 571100
inches wide, healed with carbonate. carbonate, very closely spaced, tight. 305.7 (100)

Run 51 ~ to
(94) 310.7
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

CLIENT Alaska Power Authority

PROJECT Susitna Hydroe1ectri c Proj ect

SITE Watana (North Bank)

JOB NO. P5701. 05

HOLE NO. BH-3

SHEET NO. 11 OF 31 SITE Watana (North Bank)

JOB NO. P5701.05

HOLE NO. BH-3

SHEET NO. 12 OF 31

DEPTH

(FT.)
ROCK T'(PE

DEseRI PTI ON: COLOR, TEXTURE, FOLIATION, JOlNTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REG

tROD)

DEPTH

lITJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION,JOI NTlNG, FRACTURING, FAUL.TI NG,
ALTERATION, WATER LOSS OR GAIN I CAVING 1 L.OST CORE, CEMENTING, ETC.

LENGTH
OF RUN

1FT.)

REG
(ROD)

Run 64/100
340.7 (100)

to
345.8

Run 651100
345.8 (92)

to

Run 681100
360.7 (100)

to
365.7

Run 66\100
350.7 (100)

to
355.7

Run 691100
365.7 (100)

to
370.7

Run 70\100
370.7 (72)

to
375.7

Run 671100
355.7 (100)

to
360.7

343.2 Carbonate vein, 30°, 0.5 to 1.0 inches
wide, minor vu9s.

346.8-348.2 Joints (3), 10°, closely spaced,
slightly to moderately altered hydrothermally
affecting 20-30% of feldspars. Healed with
carbonate, rusty-orange stained, moderately
hard.

348.5-392.3 Joints moderately close to close- I 350.7
ly spaced, most healed by carbonate, chlorite
coating, average 1 to 2 feet.

348.5-356.4 Core broken by drilling, pieces
3 to 6 inches.

349.4 Joint, 40° silt/clay coating.
350.1 Joint, 40°, trace of si It/clay coatingi
353.0 Joint, 30°, slickensides on chlorite,
carbonate with trace of silt and clay.
Healed but broken by drilling.
356.1 Joint, 40°, coated with carbonate and
sandy-s il t.

356.6-356.75 Healed breccia, 70-80% diorite
fragments, in a dark green igneous matrix,
hard.
357.4-357.5 Pods of carbonate, up to 0.75
inches long, approximately 10% of rock.
358.2-363.5 Irregular patches of red staining
in core, 60-70%.
359.7-360.8 Joint, 10°, carbonate healed,
tight, slightly to moderately altered hydro
thermally affecting 10-20% of feldspars within
1.0 inch. Carbonate is rusty-orange stained,
possible clay coating on surface.

Di orite

370
1(303.1)

360
,(294.9)

350
(286.7)

Run 571 100
(100)

Run 581100
310.7 (100)

to

315.7

Run 591100
315.7 (100)

to

320.7

Run 611100
325.7 (100)

to
330.7

RUfl63I 100
335.7 (100)

to
340.7

Run 60\100
320.7 (100)

to

325.7

Run 621100
330.7 (100)

to
335.7

310.6-311.5 Numerous joints healed with
carbonate, oriented at 40°, irregular, dis
continuous fractures filled with carbonate,
generally less than 0.25 inches.

315.7-348.5 Joints moderately close to widely
spaced, many joints healed with carbonate, ~ I I
average width 2 to 3 feet.

319.9 Healed shear, oriented at 25°, 0.5
inches wide, hard.

321.7-325.4? Healed breccia, 70-80% diorite
329.1-329.7 ) fragments, hard.

331.4 Healed shear, 30°, 0.5 inches wide,
healed with dark 9reen igneous material,
carbonate is along contacts.
336.5-340.7 Joints, 10°, closely spaced,
slightly to moderately altered hydrothermally,
0.5 inches wide. Healed with carbonate,
yellow-orange stainin9 (iron oxide?), moder
ately hard. Alteration affects 20-30% of
feldspars.

Diorite

340
278.5)

310
(253.9)

320
(262.1)

330
(270.3)

] • J '1 ~ 1 Ji 1 ~ ~~ J J
,

~I J jj -.::1 ., I
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CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO. P5701 .05

HOLE NO. BH-3

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO, P5701. 05

HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO·13 OF 31 SITE Watana (North Bank) SHEET NO, 14 OF 31

DEPTII
(FT.)

ROCK TYPE
OESCRIPfi ON : COLOR, TEXTURE, FOLlATION ,JOINTING, FRACTURING, FAULTI NG I

AL.TERATION, WATER L.OSS OR GAIN, CAVING, "LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

1FT.)

REC
(ROD)

DEPTH
[FT.)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST COREl CEMENTING, ETC.

LENGTH
OF RUN

(FT.}

REC
(ROD)

-._-

100
(88)

Run 801 100

Run 77
Run 78
405.8

to

410.8

415.8 I (94)
to

420.9

Run 791100
410.8 (90)

to
415.8

Run 821100
425.8 (100)

to

430.7

431.6 Healed joint, 30°, 0.5 inches of
carbonate filling, slickensides, trace of clay.

406.3-408.7 Shear and fracture zone, joints
very closely spaced.

406.3 Joint, 80°, slickensides on chlorite.
407.3-407.7 Core broken by drilling, pieces
0.5 to 1.0 inches, minor slickensides.

409.1-409.5 Alteration zone, core bleached to
yellow-gray, slightly to moderately altered
hdyrothermally. Feldspars are stained and
altering to clay. Trend is parallel to healed
shear ~t 40°, crosscuts this zone.
414.4-424.4 Shear/alteration zone, core is
bleached to light yellow-green, slightly
altered hydrothermally, feldspars. stained, hardf-- l----j
to moderately hard.

415.0 Shear, 20°, slickensides on chlorite
and carbonate filling. Crosscuts 1.0 inch
wide zone of very closely spaced joints
healed with carbonate.
416.6 Possible shear, 30°, healed by
carbonate.

416.7-450 .. 5 Joints close to moderately Closel1:,~~
spaced, average 1.0 to 2.0 feet. Chlorite un
coating of carbonate. 420.9

419.7 Healed shear, 20°, up to 0.25 inch t
thick, healed with dark green igneous 0
material and carbonate. 425.8
424.2 Two joints very closely spaced, 20°,
slickensides on chlorite and carbonate.
Rusty-orange stain on carbonate.

426.7 Joint, healed, 20°, 'rusty-orange, less
than 0.1 inches of carbonate. Alteration of
feldspars to 0.25 inches on either side.
428.2 Healed joint, 30°, rusty-orange stain,
slickensides on carbonate and chlorite.

437.5 Joint, 10°, trace of Silty-sand,
~lightly altered to 0.5 inches on either side.

Di orite

410
(335.9)

420
(344.0)

430
(352.2)

(69)

Run 701 100
370.7 (72)

375~7

Run 711100
375.7 (80)

to
380.7

Run 721 100
380.7

to
385.9

Run 731 96
385. g (54)

to

390.7

Run 741 100
390.7 (58)

to
394.3

Run 76 108)
~BH- \
Ru n '-c::7-=f7 -=1C-=-0OC-

400.8 (74)
to

405.8

365.8-366.6 Fracture zone, joints and
fractures healed with carbonate very closely
spaced, joints at 20°. Fractures are i rregu
lar and discontinuous, tight.
366.8-367.1 Healed breccia, 60-70% diorite
fragments, in a dark green igneous matrix,
hard.
371.2-371.8 Red staining on core.
372.2 Joint, 10°, 0.1 inch coating of
carbonate, chlorite, clay.
374.3-388.7 Joints close to moderately
closely spaced, averaging 0.5 to 1.5 feet.
374.6 Joint, 0° to 10°, coated with carbonate
chlorite, and silt/clay, approximately 0.1
inches wide.
379.4-388.2 Alteration zone, slightly altered
hydrothermally, 30-40% of feldspars show
staining and beginning to alter to clay.
Close to very closely spaced joints, tight,
healed with carbonate, moderately hard.

379.5 Joint, 60°, filling of silt/clay,
approximately 0.25 inches thick.
379.9 Joint, 80°, coated with silt/clay.
384.5 Joint, 35°, with faint slickensides,
chlorite staining.
384.8-385.2 Shear, 70°, predominantly a
breccia with layers of gouge to 0.5 inches.
Breccia/gouge partially healed with
carbonate, soft.
386.2-386.4 Core broken by drilling, averag
1.0 inch, pieces coated with carbonate and c--------~~

chlorite. Run 75 100
386.4 Shear, 50° with 0.1 inch of breccia. 394.3 (46)
386.5-387.0 Shear, 0' to 10°, 0.1 inch of to
gouge. Slickensides on chlorite, slightly 399 3
to moderately altered hydrothermally, .
friable.

392.3-416.7 Joints, very close to closely
spaced, numerous zones of core broken by
drilling, averaging 0.5 to 1.0 feet.
394.7-396.3 Joints, healed with carbonate,
some broken by drilling.

Diorite

400
(327.7)

380
(311.3)

390
(319.5)
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PROJECT Susitna Hydroelectric Project

CLIENT A1as ka Power Authority

PROJECT SU si tna Hydroe1ect ri c

CLIENT

SITE

Al aska Power Authority

Watana (North Bank)

JOB NO. P5701 .05

HOLE NO. BH-3

SHEET NO. 15 OF 31 SITE Watana (North Bank)

JOB NO. P5701. 05

HOLE NO. BH-3

SHEET NO. 16 OF 31

DEPTH

(FT.l
ROCK TYPE

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JQINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC

LI::NGTH
OF RUN

(FT)

RE'C

(ROD)

DEPTH
(FT.l

RocK TYPE
oEseR Iprl ON : COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAU LTJ NG,

ALTERATlON~ WATER lOSS OR GA!N, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT.)

REC
(RQD)

Run ~

Run 911100
46e67 (100)
463.7
Run 921 100
463.7 (76)

to

468.3

Run 901100
455.6 (78)

to
460.7

86
(0)

(8)

96

100
(0)

100
(0)

100
(0)

100
(0)

100
(81 )

Run 94

to

478.7

Run 99
496.5

to
500.7

Run 93

468.3

to
473.7

Run 95

478.7
to

483.7

Run 96

483.7
to

488.7

Run 98
491. 5

to

496.5

473.7

I---+---------J
Run 97
488.7

to
491.5

I }{ffij

483.7-486.9 Shear zone, partially healed.
Breccia healed with carbonate.

469.5 Fragment with faint slickensides.
470.3 Joint, 0·, faint slickensides.
471.0 Shear, 10·, approximately 0.5 inches
of gouge and breccia. Core is badly
broken.

494.6-503.5 Shear zone, partially healed,
contact at 20·. Breccia and gouge healed
with carbonate.

474.1-530.0 Shear/alteration zone, core is
bleached to light yellow-green to light
yellow-gray, moderate hydrothermal alteration.
Approximately 50% of feldspars have altered
to clay. Numerous carbonate healed joints,
close to very closely spaced. Moderately
hard to soft, locally friable.

Di orite

500
(409.6)

470
(385.0)

490
(401.4 )

480
(393.2)

100
(100)

100

(100)

Run 85

Run 881100
445.6 (100)

to

450.6

Run 87

440.7
to

445.6

Run 86
438.0

to
440.7

Run 891100
450.6 (100)

to

455.6

439.9 Joint, 15°, healed with carbonate,
trace of silty-sand, broken by drillin9.

443.2 Joint, 20·, slickensides on chlorite.

447.0-447.2 Shears (2), 20· and 40·,
approximately 0.3 inches of chlorite breccia,
slickensides.
449.0-454.5 Healed diorite breccia, 80 to 90%
diorite fra9ments, in dark green, fine
grained diorite, hard.
450.5-458.3 Joints and fractures very closely
spaced, tight, less than 50% healed by
carbonate.

457.2 Joint, 20·, slickensides on carbonate
and chlorite.
457.8 Joint, 0·, healed with carbonate,
slickensides.

450.5-475.9 Joints, very close to closely
spaced, average 0.5 to 1.0 feet.

459.7-460.7 Core broken by drilling, pieces
0.5 to 1.0 inch. Most surfaces have chlorite
and carbonate stain, potential fracture zone.

461.5 Joint, O· to 10°, gray-green coating,
similar to clay.

463.5-464.1 Fracture zone, joints and frac
tures very closely spaced, fragments have
gray-green coating, broken by drilling.

467.4-475.9 Shear/fracture zone, joints very
closely spaced. Approximately 25% of the
core is badly broken by drilling.

Oiorite

440
(360.4)

450
(368.6)

460
(376.8)

~ 1 J 1 j~ '~ ~ 1 m '1j ,
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CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO, P5701. 05

HOLE NO, BH-3

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO. P5701, 05

HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 17 OF 31 SITE Watana (North Bank) SHEET NO. 18 OF 31
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CLIENT Al aska Power Authority

PROJECT Susitna Hydroelectric Project

CLIENT Alaska Power Authority

PROJECT Sus itna Hydroel ectric Proj ect

SITE Watana (North Bank)

JOB NO. P5701. 05

HOLE NO. BH-3

SHEET NO 19 OF 31 SITE Watana (North Bank)

JOB NO. P5701.05

HOLE NO. BH-3

SHEET NO. 20 OF 31

DEPTH

(FT.)
ROCK TYPE

DESCRIPTION: COLOR, TExTURE, FOLIATION, JOINTING, FRACTURING, FAUL.TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REG
(ROD)

DEPTH

(FTJ
ROCK TYPE

DEseRI PTI ON : COLO R, TExTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT,)

REG
( ROD)

100

(96)

100
(96)

100

(98)

100

(100)

100

(100)

un 123

605.7
to

610.8

un 121
595.4

to
600.5

un 122

600.5

to
605.7

Run 1251100
615.B (100)

to

620.8

Run 126

620.8

to

625.9

fun 124
610.8

to

615.8

622.4-633.0 Alteration zones, closely spaced,
approximately 0.5 feet wide. Feldspars
stained, hard.
622.4-754.0 Joints close to moderately closel
spaced, trace of carbonate, chlorite common.
Average 0.5 to 1.5 feet.

600.5-622.4 Joints close to very closely
spaced, numerous joints are healed with car
bonate. Tight and competent, some broken
during drilling, carbonate filling averages
0.1 to 0.25 inches. Moderately spaced healed
shears, tight.

Oiorite

610
499.7)

620
,(507.9)

600
(491.5)

100

(100)

100

(100)

100

(100)

100

(100)

un 117

575.1

to

570.7

to
585.2

580.1

Run 116

570.7
to

575.1

Run 118

580.1

pun 120\100
590.3 (100)

to
595.4

Fun 1191 100
585.2 (100)

to
590.3

560.9-561.0 Two shears, very closely spaced,,~u~n~~~~-----1
30°. Upper shear, 0.5 inches wide breccia Run 115
zone; lower shear, coating of carbonate. 565 7
563.6-565.7 Shear/fracture zone, joints .
very closely spaced, some joints have a to
silt/clay coating, gouger?).

600.4-605.3 Slightly to moderately altered
hydrothermally, most joints are carbonate
healed. Feldspars are discolored and
and beginning to alter to clay, moderately
hard.

597.2-600.5 Felsic dike (?), light gray,
fine to medium grained. Brittle, slightly
altered hydrothermally, highly fractured,
numerous drilling breaks.

565.7-600.5 Joints moderately close to wide,
chlorite coating, with trace to coating of
carbonate.

Di orite

590
483.3)

570
(466.9)

580
(475.1)

IRun 121 100
(96)

626.8 Carbonate vein, offset by joints at
offset approximately 0.25 inches.

600,IRun 127
625.9

to
630.7

100
(100)

1iI J " , 1 ] " ~
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CLIENT A1as ka Power Authority

PROJECT Susitna Hydroelectric Project

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

JOB NO. P5701. 05

HOLE NO. BH-3

SHEET NO. 21 OF 31 SITE Watana (North Bank)

JOB NO. P5701.05

HOLE NO. BH-3

SHEET NO. 22 OF 31

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG, L.ENGTH REC DEPTH OESCRIPTl ON : COLOR, TEXTURE, FOLIATION ,,JOINTING, FRACTURING, FAUL.TlNG I
L.ENGTH REC

ROCK TYPE OF RUN ROCK TYPE OF RUN
(FT.) AL.TERATION, WATER L.OSS OR GAIN, CAVING, Lo'ST CORE, CEMENTING, ETC. (FT) (ROD) (FT.) AL.TERATlON, WATER L.OSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT.) (RQD)

630 Diorite Run 127 Diorite Run 134 100

(516.1) 660.7 (100)
Run 128 100 to
630.7 (100) 665.7

to
635.7

'Run 1351 100
665.7 (98)

Run 129 100

1 I 1 to
~

635.7 (86) 670.7670

e~
to (548.8)

640.7 Run 1361 100

640 1 I .~ 670.7 (97)
(524.3)

\~
to

Run 130 100 673.8

640.7 (100) Run 1371 100

to 673.8 (92)
~g 645.7 to
~~ 677.0-681.1 Joints very close to closely 678.8
~, ~ -- spaced.

Run 131 100

fir- 645.7 (100) Run 138 TOO
678.8 (45)

i~
to 680 685~8

650.7
(557.0)

:1. Run 1391100
650 1

1 ~~ 680.8 (80)1(532.4)
Run 132 100 to
650.7 (100) 683.1 Irregular shaped inclusion of felsic 685.7

to materi a1.

655.6 IRun 1401100
685.7 (80)

657.0 Shear, 20 0
, up to 0.25 inches wide, r" lJ3 100 t 1

1688.8-689.4 Fracture zone, core broken by 1 to
healed primarily with carbonate, but also 655.6 (100) 690.7
some dark green diorite. to drilling, joints very closely spaced.
657.0-657.8 Joints, 10 0 -20 0

, very closely 690
spaced, 200

• Healed with carbonate, tight. 660.7 (565.2) J
1

IRun 1411100
660 ~ I (88)

540.6)
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CLIENT Alas ka Power Authority

PROJECT Susitna Hydroelectric Project

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

JOB NO. P5701. 05

HOLE NO. BH-3

SHEET NO. 23 OF 31 SITE Watana (North Bank)

JOB NO. P5701.05

HOLE NO. BH-3

SHEET NO. 24 OF 31

DEPTH
(FT.)

ROCI< TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAU LTI NG,

ALTERA.TION, WATER LOSS OR GAIN, CA.... ING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT)

REC
(RQO]

DEPTH

1m
ROCK TYPE

OEseRI PllON : COLOR, TEXTURE, FOL.IATION, JOINTING, FRACTURING, fAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING I ETC,

LENGTH
OF RUN

(FTj

REC
(ROD)

Run 1451100
710.7 (88)

very closel~Run 141
690.7

to
695.7

Run 1441100
705.7 (100)

to
710.7

Run 1431100
700.7 (78)

to

705.7

Run 1481100
724.8 (100)

to
730.0

Run 1491100
730.0 (100)

to
735.0

Run 1501100
735.0 (100)

to
740.2

Run 1511100
740.2 (100)

to

745.2

729.2 Joint, 10°, trace of sandy-silt.

737.6 Healed breccia, 70-80% diorite fragments
in a dark green diorite matrix. Hard, numerous
irregular, discontinuous fractures filled
with carbonate, up to 0.3 inches, comprise
10% of rock.

Di orite

730
(598.0)

740
(606.2)

100
(88)

100

(98)

to
700.7

Run 142
695.7

695.4-696.1 Fracture zone, joints
spaced at 60'.

697.7-698.4 Fractures very closely spaced,
discontinuous, healed with carbonate.
699.8 Felsic dike, medium gray, aphanitic,
highly fractured but tight, 0.3 inches wide.

702.0-707.7 Shear/alteration zone, bleached
to a medium yellow-green, generally slightly
altered hydrothermally. Hard to very hard.

702.7-703.5 Felsic dike, light green-gray,
fine grained, fractured but tight. At
703.0 dike has been offset along a joint
at 60°, approximately 1.0 inch.
704.2-705.7 Alteration is slight to
moderate, with feldspars altering to clay.
Rock is soft to moderately hard, friable
along shear. Shear is at 705.0 and 705.5,
approximately 0.25 inches of breccia and
gouge. Minor sulfide mineralization.
704.5-705.7 Core loss 0.2 feet.

710.3 Felsic dike, 50·, gray-green, fine
grained, unfractured, chill margins.
Approximately 1.5 inches wide.

Diorite

700
(573.4)

710
(5B1.6)

711.0 Felsic dike, 40·, gray-green, fine I to
grained to aphanitic, fractured, chill margins 1
tight. 7 5.6

Run 1521100
745.2 (98)

to
750.3

Run 1541 100
(96)

Run 1531100
750.3 (100)

to

755.4
754.0-773.9 Shear/fracture zone, joints very
closely spaced, most are tight, some carbonate
healed joints. Pieces of intact core f------+-----I
approximately 1.0 foot long, brittle.

745.7 Joint, 45°, slickensides on chlorite.

753.6 Shear, 10°. healed.

749.5 Joint, 80·, slickensides on chlorite.

750
(614.4)

100
(96)

100

(100)
Run 146
715.6

to
719.7

Run 147
719.7

to

724.8

717.2 Felsic dike, 20°, gray green, fine
grained to aphanitic, slightly fractured,
chill margins, 2.0 inches wide.
718.3 Joint, 10°, trace of sandy-silt.
719.0 Joint, 10°, slickensides on chlorite,
coating of carbonate and chlorite gouge.

720
1(589.8)

'\ ~, ~ ~ 1l ~ "1 ,':
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CLIENT A1as ka Power Authority JOB NO. P5701.05 CLIENT Alaska Power Authority JOB NO. P571O. 05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 PROJECT Sus itna Hydroe1 ectri c Proj ect HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 25 OF 31 SITE Watana (North Bank) SHEET NO. 26 OF 31

DEPTH
(FTJ

ROCK TYPE
OESCRJPTI ON : COLOR, TEXTURE, FOLlATION, JOINTING, FRACTURING, FAULT! NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, ,LOST CORE, CEMENTING, ETC
LENGTH I REO
OF RUN (RQDl

(FT)

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REO
(RQD)

Run 1551100
760.5 (98)

to
765.5

sl ckens des on ch10r te'IRun 154
sl ckens des on ch10r teo 755.4
sl ckens des on ch10r te to

760
(622.6)

Di orite 757.0 Joint, 30°,
757.2 Joint, 60°,
757.7 Joint, 30°,
and carbonate.
758.6 Joint, 30°, slickensides on chlorite
and ca rbonate.
759.3 Joint, 30°, slickensides, trace of
gouge.
764.3-769.3 Most joints becoming healed
with carbonate, less than 0.1 inch thick.
768.0 Shear, 30°, 1.0 inches of breccia,
slickensides on chlorite, talc (?).

760.5

100
(96)

790 J Diorite
(647.1)

IRun 1601 100
(100)

IRun 1611 100
790.8 (100)

to
793.5

fun 1621100
793.5 (76)

to
798.5

Run 1581100
775.5 (98)

to
780.6

Run 1561100
765.5 (96)

to
770.5

Run 1571 98
770.5 (70)

to

775.5

1------+----
Run 159 100

780.6 (100)

to
785.7 100

(100)

100

(100)

to

un 163 100
798.5-
800.7 (100)

810.7

[Run 1661100
810.7 (100)

to
815.7

[Run 1651100
805.7 (100)

Fun 167
815.7

to
820.7

817.5 Felsic dike, 15°, light gray, fine
grained to aphanitic, 1.0 inch wide, margins
are fine grained quartz and feldspar, with
0.5 inch zone of quartz.

800.5-800.7 Alteration zone, slightly
altered hydrothermally, slightly bleached.
Between a set of joints very closely
spaced, at 20°, carbonate healed. Approxi - run 164
mately 10% of feldspars are altered to 800 7
clay. .

801.1-840.8 Joints are closely spaced, aver- to
age 0.5 to 1.0 feet. Chlorite filling, trace 5 7
of carbonate. 80 .
801.3 Felsic dike, light gray, fine grained,
0.5 inches wide, offset by a healed shear.
805.7-807.0 Joints, very closely spaced,
tight, healed with carbonate.

806.7 Joint, 20°, slickensides on chlorite.

812.5 Felsic dike or healed breccia, light
gray, fine grained to aphanitic ground mass
with diorite fragments. Ti ght contacts, 0.5
inches wide, 10°, hard.

800
1(655.3)

82D
111;71.7\

810
(663.5)

100
(lDO)

Run 16D
785.7

to
790.8

773.9 Joint, 35°, slickensides on chlorite.

773.9-801.1 Fracture zone, joints are close
to very closely spaced, some healed with
carbonate, tight, pieces average generally
to 1.0 foot, but are brittle.

770
(630.7)

780
(638.9)
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CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO. P5701.05

HOLE NO. BH-3

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO. P5701.05

HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 27 OF 31 SITE Watana (North Bank) SHEET NO. 28 OF 31

DEPTH

1FT.)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC

LENGTH REC

O~~~N (RQDl

DEPTH

(FT.l
ROCK TYPE

~E5CRIPTION : COLOR I TEXTURE, FOLiATION,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT)

REC

[RODI

Run 1771100
860.7 (100)

to
865.7

Run 1741 100
(100)

Run lfOTlOO
858.7-1(100)
860.7

Run 1791100
870.8 (98)

to
875.7

Run 1811100
880.7 (94)

to
885.8

Run 1781100
865.7 (100)

to
870.8

Run 1801100
875.7 (100)

to

880.7

,Run 1751100
855.0 (100)

to
858.7

861.3-862.0 Several inclusions of dark green,
fine grained diorite, up to 0.75 inches in
diameter.

871.7,872.0 Inclusions of dark green, fine
grained diorite, 1.0 and 2.0 inches,
respectively.
873.1-955.7 Diorite changes to a light
gray-green. Increase in quartz, possibly up
to 10%.

878.6 Felsic dike (?), 60°, light gray, fine
grained, 2.0 inches wide, irregular contacts,
hard.
879.3-882.5 Healed breccia zone.
880.3 Shear along joint, at 15°, approximate-
ly 0.1 inch of clay/silt, carbonate; f---+-----1
gouge (?).
881.6 Shear along joint, at 20°, 0.5 inches
wide breccia gouge zone. Partially healed
with carbonate.

Di orite

870
(712.7)

860
(704.5)

880
(720.9)

to

Run 1681 98
820.7 (96)

to
835.2

to
825.5

Run 169~;-
825.5 I (90)

to
830.5

845.2

Run 1711100
835.2 (100)

to
840.2

Run 1741100
850.2- (100)
855.0

Run 1731100
845.2 (100)

to
850.2

I---~--/Run 170 100
830.5 (100)

821.4 Joint, 50°, coating of sandy-silt/clay,
gouge (?).

828.9-844.8 Diorite becomes light to medium
green, possibly due to changing composition
of feldspars, may be an increase in quartz
content.

831.3 Felsic dike, 90°, light gray, medium
grained, 1.0 inch wide.
831.3-833.6 Gradational change in texture
from medium grained to fine grained. Sharp
contact with the underlying medium grained
diorite, unfractured.

840.8-882.3 Joints close to moderately close_IRun 1721100
ly spaced (average 1.0 feet), chlorite, trace 840.2 (100)
to occasional filling of carbonate.

847.8, 848.0 Inclusions of dark green, fine
grained diorite, 1.0 inch in diameter.

Di orite

830
(679.9)

840
(688.1)

850
(696.3)

j A 1 J n
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CLIENT Alaska Power Authority JOB NO. P5701. 05 CLIENT Alaska Power Authority JOB NO. P571O. 05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 PROJECT Susitna Hydroelectric Project HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 29 OF 31 SITE Watana (North Bank) SHEET NO. 30 OF 31

DEPTH

(FT.)
ROCK TYPE

DESCFHPTI ON: COLO R, TEXTURE, FOLIATlON,JOt NTlNG, FRACTURING, FAuLTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, L9ST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REC
(ROD)

DEPTH
(FT.l ROCK TYPE

DI;SCRIPTI ON: COLOR, TEXTURE, FOL.IATION,JOI NTI NG , FRACTURING, FAUL.T! NG,
AL.TERATION. WATER LOSS OR GAIN, CAVI NG. LOST CORE, CEMENTI NG, ETC.

L.ENGTH
OF RUN

(FT.)

REC
(RODj

905.1-906.0 Core broken by drilling or pos-
sible fracture zone. Pieces average 1.0 inch. IRun 187

Run 1831 (100
100)

Run 1891 100
(98)

to

905.7

to
925.8

Run 191 1100
925.8 (92)

to
930.8

IRun 1891100
915.7 (98)

to
920.7

IRun 1901100
920.7 (100)

IRun 1g311 00
935.9 (100)

to
940.7

IRun 1941100
940.7 (100)

to
945.8

IRun 1921100
930.8 (100)

to

935.9

946.1 Shear, 25°, up to 0.5 inches of
breccia gouge.

Run 1951100
945.8 (100)

to
950.7

923.5-925.1 Fracture zone, joints very close
ly spaced. Most are tight but have been
broken by drilling.

926.6-928.2 Shear/alteration zone, core
bleached to light yellow-green, slightly al
tered hydrothermally, hard to moderately hard.
Upp~r contact is gradational, lower is sharp
along a 60° carbonate healed joint.

927.2 Shear on joint at 35°, approximately
0.5 inches of breccia gouge,· slickensides.

928.3-928.7 Irregular fractures healed with
carbonate, up to 0.3 inches, less than 5% of
rock.
929.5-955.7 Fracture zone, joints very close
ly spaced, most are tight, approximately 25%
heal ed with carbonate. Minor sulfide mineral- I I I
ization, unbroken pieces range from 0.5 to
3.0 feet.

933.2-946.5 Shear/alteration zone, bleached
to light yellow-green, slightly altered
hydrothermally. Feldspars are stained,
hard to moderately hard.
934.9 Shear, 40°, coating of clay gouge,
coincident with a healed shear.
943.6 Shear, 30°, up to 0.5 inches of
brecci a gouge.

Diorite

930
1(761.8)

920
(753.6)

940
(770.0)

100
(92)905.7

to
910.7

Run 1881100
910.7 (100)

to
915.7

Run 1821100
885.8 (94)

to

890.7

Run 1861100
900.7 (80)

IRun 1851100
896.6 (90)

to
900.7

IRun 1841100
892.0 (74)

to
896.6

IKun Itll

908.0-929.5 Joints are moderately close to
close, averaging 1.0 to 1.5 feet.

898.8-899.1 Core broken by drilling, pieces
are 1.0 to 2.0 inches, fresh, angular.

912.6-913.1 Fracture zone, joints very closel
spaced at 10°.

882.3-888.1 Core broken by drilling, pieces
generally less than 3.0 inches. Possible
fracture zone (?).

888.1-908.0 Joints closely spaced, with
local zones of very closely spaced joints.
Trace to occasional filling of carbonate.

894.5-897.4 Shear/fracture zone .(?), joints
and fractures close to very closely spaced.

894.5-895.7 Core badly broken by drillin9,
pieces 1.0 to 2.0 inches. Two joints at
10° have slickensides, pieces are angular,
fresh to slight chlorite staining.

903.0 Joint, 10°, healed, carbonate filling
to 0.5 inches.
903.8-904.2 Core broken by drilling, pieces
0.5 to 1.0 inch.

Diorite

910
(745.4)

890
(729.0)

900
(737.2)



ACRES AMERiCAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLIENT Alaska Power Authority

PROJECT Susitna Hydroelectric Project

JOB NO. P570l. 05

HOLE NO. BH-3

SITE Watana (North Bank) SHEET NO. 31 OF 31

DEPTH

(FT.)

950
(778.2)

ROCK TYPE

Diorite

OEseRI prl ON: COLOR, TEXTURE, FOLIATION I JOINTING, FRACTURING, FAULTI NG,
ALTERATION, wATER LOSS DR GAIN, CAVING, LOST CORE, CEMENTING, ETC

948.0-948.9 Alteration zone, slightly
altered hydrothemlally, approximately
10-25% of feldspars are altering to clay.
Hard to moderately hard.

LENGTH REC
OF RUN

(fT.) (ROD)

Run 195 100
(100)

IRun I Y61IITO
950.7 (100)

to

955.7

I. 955.7J I END OF BORING
~782.9)

~ ~ l 1 ~ .~ 1 J ] 1 ~ ~ ~r
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorpora ted ' ConsultingEngi neers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

REMARKS

•

Joint, slickensides

Shear/fracture zone

Shear/alteration
zone.

Shear/alteration
zone.
Shear/fracture
zone.

Shear/alteration
zone.

Shear/alteration
zone.

Job No. P5700.05

Hole No.,---.:B'-'.H:....':=..3 _
Sheet No. _2 of _3

ROCK TYPE

Client ALASKA POWER AUTHORITY
Project Susitna Hydroelectric Project
Site Watana (North Bank)

Alteration zone.

Alteration zone.

Alteration zone.

m

REMARKS

Alteration zone.

Breccia, healed.

Shea rs, hea led.

Shear.

TOP OF ROCK 31.7'

Breccia, healed.
Shear, alteration
zone.

Shear.
Fracture zone,
healed.
Fracture zone.

Job No. P5700.05

Hole No ..__B""H_,.:...3 _
Sheet No. _1 of _3_

ROCK TYPE

ROO
%

ALASKA POWER AUTHORITY

PERMEABILITY ICORE RECOVERY
(K) em/l.e. %

10- f> ,lOA 10-2

Project Sus itna Hydroe1 ectri c Proj ect
Site __ Watana (North Bank)

Client

012151

20 I I I I I I I I I I I I I I I I I I I I I I I

16

20

220+- I11III I I I I

18~+++t+~

~E:T~~ I ~~~.~.



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

REMARKS

Zone of joints with
s1i c kens ides.

Shear/alteration
zone.

IShear/fracture zone.

Job No. P5700.05
Hoie No. -'oB..,H_-3 ___

Sheet No. 3 of _3_

ALASKA POWER A~U~TH~O=R~IT~Y~ ___Client

Project Susitna Hydroelectric Project _
Site Watana (North Bank~

1536

D(~T~ I ~~~_~.

720 I • I

'160

740 -+ • I I i-H-

Fracture zone.

900 ,.... _" 1;;,·,'~l'l~"=~'~',':I,','!!=iii@ Jo I':"''''!*''''II Shear.

920

~Ilitjj~ f1 Shear/fracture/
~O - - . -' -~~''''"''I~~!!~±;~i! . alteration zone.

~l==tttTTmT+TTt+R=t-ll+++-1 I
END OF BORING

955.7'
980

780

•
~ " )1 ; -~

1l r~ ~J
.,
J -,
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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:

SITE:

Susitna Hydroelectric Project

Watana (North Bank)

HOLE NO.: BH-4

SHEET NO. 1 OF 31

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 2 OF 31

LOCATION: LATITUDE N3,228,42l ELEVATIONS: DATUM MSL, A.S.P.C .• Zone 4
DEPARTURE E743.471 GROUND SURFACE 2187.8
AZIMUTH 060° ROCK SURFACE 2177.3
DIP 58° BOTTOM OF HOLE 1382.5

WATER TABLE
NOTES: 1) Depths measured alon9 hole. True depths in ( ).

2) All angles measured to the core axis.

20
(17.0)1 I /-
APPROVED. L/1I:~~~~~

CONTRACT(lR: Interstate Exploration Inc.
LOGGED BY·, K.J. White, M.P. Bruen REC

[ROD)

100
(33)

100
(35)

100
(70)

100
(49)

100
(78)

LENGTH
OF RUN

(FT)

Run 11

Run 6
30.8
to

35.7

Run 10
45.8
to

50.8

Run 7 100
(0)

Run 8
37.1 89
to (0)

40.7

Run 9

40.7
1

100
to (33)

45.8

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTI.NG. FRACTURING, FAULTI NG I

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

12.4-21.0 - Joints closely to moderately
closely spaced, trace of iron oxide staining, Run 3
most joints have a trace of carbonate filling. 21.0
15.8 - Joint, 60°, 0.1 inches of silt/clay, to
poss i bl e shear. . 25.2

21.0-70.6 - Joints closely to very closely RUTI'r
spaced, iron oxide staining. 25.2-

21.8-22.5 - Shear/fracture zone, joints very ~
closely spaced, slightly weathered. Run 5

22.3 - Breccia/gouge, 0.25 inches thick 27.1
on joint at 50°. to

24.1-24.3 - Fracture zone, broken core, yellowt-30_,_8-j1--_--I
calcareous silt coating.

30.2-34.5 - Color changes to a light gray
green. Contains fragments of argillite to
0.5 inches, comprising approximately 5-10%.

32.5-41.0 - Fracture zone, joints very closely
spaced, pieces are 1.0 to 2.0 inches.

34.0 - Joint, 80° with a silty-sand
coating.
37.4 - Joint. 40° with a silty-clay
coating.

38.5-39.6 - "Granitic" rock, medium grained,
20-30% quartz, mafics less than 1.0%. Light
yellow-gray rock, slightly to moderately
altered/weathered, badly broken. Joint
coated with calcareous clay. Contacts are
fractured, not exposed.

39.6-41.0 - Slightly to moderately weathered.
43.4-44.6 - Fracture zone, very closely
spaced joints. silty/sand coating.

48.9-49.6 - Probable fracture zone, pieces
average 1.0 inch.

50.1 - Joint, 40°, sulfide mineralization.

ROCK TYPE

Andesite
Porphyry

DEPTH

{FTJ

50
(42.4)

40
(33.9)

1.

30
(25.4)

0/0
REC

(RQD)

Run 1

12.4
1

100
to (92)

16.1

Run 2
16.1 I100
to (96)

21.0

CASING DIAMETER. NW (3.0") J.D.
CORE DIAt,lETER; NW (1.75") 0.0.

DATE; February 1, 1982

DRILLING DATES,. Sept. llTO Sept. 23. 1981
DATE; September 1981

TOP OF ROCK

DESCRIPTION, COLOR ,TEXTURE, FOLIATION, ,JOINTING, FRACTURING, FAULTING, I RUN
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC, LENGTH

Overburden and cobbles.

Medium gray to medium 9reen-gray, aphanitic
groundmass with white. fine to medium grained
plagioclase phenocrysts (20-30%), up to 0.25
inches. Flow structures visible in some
sections. Fresh to slightly weathered, hard
to very hard. Occasional pods and stringers
of carbonate, less than 0.5 inches, joints
moderately closely spaced, generally iron
stained and carbonate coated.

6.5-12.4 - Very weathered fractured bedrock.

Casing Advancer
Diamond Core - Triple Tube

SOIL
ROCK

Andesite
Porphyry

ROCK TYPE.

Overburden

OEPTH
{FT.)

DRILLING
t,lETHOD:

0.0

12.4
(10.5)

10
(8.5)



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

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 3 OF 31

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO BH-4

SHEET NO. 4 OF 31

DEPTH

(FT.)
ROCK TYPE

DESCRIPTlQ.!'j : COLOR, TExTURE, fOLIATION, JOI NTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC.

LENGTH
OF RUN

(FT)

REC
(ROD)

DEPTH

(FT)
ROCK TYPE

DESCRIPTION COLOR, TEXTURE I FOLIATION, JOI NTING, FRACTURING, FAULTI NG I

ALTERATION, WATER LOSS OR GAl N, CAYI NG, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT)

REC
( ROD)

f----.l--------1

IR~: ~ 3
11

0)57.5- 24

Run 14

59.2 1100
to (40)

64.3

Run 11
50.8 98
to (60)

Run 12
55.6- 100
57.5 (0)

86
(41)

100
(67)

85
(49)

95
(23)

100
(58)

100
(53)

96
(53)

Run 26

Run 21
94.7
to

99.6

Run 22

99.6
to

104.5

Run 19

84.5
to

89.6

Run 23

104.5
to

108.2-109.8 - Slightly to mOderately weathered,,109.5
joints very closely spaced.

109.8-112.5 - Fracture zone, joints very IRun 241 92
closely spaced, silt and clay coating. l---------J--iQ.L1

102.9-105.2 - Fracture zone, joints very
closely spaced, pieces 1.0 to 2.0 inches, iron
oxide stained. Core loss 0.9 feet.

84.5-112.0 - Rock changes to light green-gray
with lithic fragments. Some flow structure at
70c

, fragments of argillite, diorite, and
andesite up to 1.0 inch but generally less
than 0.5 inches.
88.7-90.1 - Shear/fracture zone, joints very
closely spaced, at 10 0 and 60 0

•

88.9-89.1 - Breccia/gouge fragments. Run 20

92.0-102.6 - Joints close to moderately closely 89.6
spaced, open at 100 to 200

, irregular and to
rough. Heavy iron oxide staining and 94.7
organics (?).

Andesite
Porphyry

110
(93.3)

.'112.0+- ~Run 25
(95.0) Diorite Medium gray-green, medium grained, 20-30% 110.8

mafics, quartz less than 5%, trace of sulfides. to
Fresh, hard to very hard, joints closely to 115.1
very closely spaced.

I 90
<776.3)

_100
(84.8)

98
(8)

100
(72)

100
(60)

100
(64)

un T9

Run 17
74.3
to

79.5

Run 18

79.5
to

84.5

Run 16

69.3
to

74.3

Run 15

64.3
to

69.3

53.8-57.9 - Fracture zone, very closely spaced
joints, heavy iron oxide stainin9, carbonate.

70.6-84.2 - Joints closely to moderately
closely spaced, iron oxide staining, carbonate
coating.

62.5-70.6 - Fracture zone, very closely spaced
joints, at 10 0 and 600

, heavy iron oxide
staining, some carbonate coating.

78.1-78.5 - Fracture zone, joints very closely
spaced, at 300

• Slightly to moderately
weathered, friable in places, silty/sand
coating on most joint surfaces.

80.5-81.3 - Fracture zone, very closely spaced
joints, iron oxide staining, carbonate.

80.9 - Joint, 80
, possible sliCkensides.

84.2-112.0 - Joints closely spaced, iron oxide
staining and carbonate coating.

Andes ite
Porphyry

60
(50.9)

70
(59.4)

80
(67.8)

.,
J ~ !

,
)) .j
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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

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 5 OF 31

PROJECT Sus itna Hydroe1 ectri c Proj ecr

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 6 OF 31

DEPTH
(FTI

ROCK TYPE
DESCRIPTION: COLOR, TExTURE, FOLIATlON,JOINTI NG, FRACTURING, fAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REC
(ROO)

DEPTH

(FT)
ROCK TYPE

OESCRIPTION : COLOR I TEXTURE, fOLiATION,JOINTiNG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAYI NG, LO.ST CORE, CEMENTI NG, ETC.

LENGTH
OF RUN

(FT)

REe
(RQD)

77
(0)

94
(32)

100
(36)

88
(21 )

100
(79)

100
(92)

100
(98)

Run 38
175.0
to

180.0

Run 37

170.0
to

175.0

Run 35
160.1
to

165.2

Run 36
165.2
to

170.0

Run 32

Run 33
150.6
to

155.8

Run 34
155.8
to

160.1

~

163.3 - Joint, 30°, with clay coating.

153.2-153.6 - Healed shear, 20°, joints very
closely spaced, healed with dark green fine
grained diorite.

154.7-160.1 - Shear/fracture zone, joints very
closely spaced at 20°-60°. Slightly altered I I I
hydrothermally, iron oxide staining and
carbonate coating.

157.7 - Gouge, 0.1 inches wide.

165.2-205.8 - Joints close to very closely
spaced, iron oxide staining, carbonate and
chlorite coating.
165.2-175.4 - Fracture/alteration zone,
slightly to moderately weathered/altered
hydrothermally, joints very closely spaced.
Hard to moderately hard, iron oxide staining
below 171.5.

165.2-165.7 - Clay on most joints.

169.0-169.5 - Shear/alteration lone,
severely to completely altered hydro
thermally, soft and friable.

160.1-165.2 - No iron oxide staining.

Diorite

180
(] 52.6

170
(144.2

160
(135.7)

150
(127.2 f

84
(0)

96
(51)

100
(98)

100
(94)

100
(89)

100
(86)

85
(49)

Run 31

140.5
to

145.5

Run 32
145.5
to

150.6

Run 30
135.3

to
140.5

Run 29

130.1
to

135.3

Run 28
124.8
to

130.1

un 26
115.1
to

119.8

I

Run 27
11 9.8
to

124.8

139.0 - Joint, 10° with calcareous clay
coating, some moderate hydrothermal alteration
1.0 inch on either side. Feldspars altering
to clay.

143.8 - Joint, 30°, moderately altered hydro
thermally, 0.25 inches on either side of
joint.

137.9 - Joint, 40°, carbonate/calcite.

112.0 - Sharp contact with very thin stringers
of andesite penetrating the diorite. Joint at
contact, 70°, with a trace of silt coating.
Penetrative iron staining for 0.5 feet,
slightly weathered.
112.0-126.1 - Joints close to very closely
spaced, with iron oxide staining.
113.8-115.1 - Fracture zone, joints very
closely spaced at 30° and 50°.

116.0 - Fracture, 10°, tight, healed with
calcite. 0.25 inches wide, discontinuous,
contains small fragments of diorite.
118.2-126.1 - Shear/fracture zone, joints very
closely spaced, slightly to moderately
weathered. Core loss 1.3 feet.

122.9-124.8 - Shear, gouge and breccia,
friable.

126.1-160.1 - Joints close to moderately
closely spaced, generally 1.0 to 2.0 feet.
Iron oxide staining, carbonate and chlorite
present.
134.0 - Inclusion of dark green, fine grained
diorite, 1.0 inch.

Di orite

140
(118.7)

130
(11 O. 2)

120
(101.8)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALAS KA POWER AUTHORITY JOB NO P5700.05 CLIENT ALAS KA POl,ER AUTHOR ITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 PROJECT Sus itna Hydroel ectri c Proj ect HOLE NO. BH-4

SITE Watana (North Bank) SHEET NO. 7 OF 31 SITE Watana (North Bank) SHEET NO. 8 OF 31

DEPTH

(FTJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FCLIATION,,JOI NTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(Ft)

AEC
( RQD)

DEPTH

(FTJ
ROCK TYPE

DESCRiPTION: COLOR, TEXTURE, FOUAT10N,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN I CAVING, LOST CORE, CEMENTI NG, ETC.

LENGTH
OF RUN

(fT.)

AEC
(ROD)

190
(16] .1)

Diorite 181.8-184.2 - Fracture zone, joints are very
closely spaced, at 10° and 40°_60°.

187.2 - Joint, 70°, with slickensides at 80°.

188.5 - Joint, 50°, with slickensides at 0°.

189.3 - End of iron oxide staining, trace
amounts below this depth, carbonate coating on
joints.

Run 39

180.0
to

185.0

Run 40
185.0
to

190.1

Run 41

190.1
to

195.0

100
(22 )

100
(90)

100
(88)

220
(186.6)

Di orite Run 46
210.7
to

215.7

Run 47

215.7
to

220.8

Run 48

220.8
to

225.8

100
(100)

100
(100)

100
(100)

100
(90)

100
(94)

100
(100)

100
(100)

Run 52

240.8
to

245.8

Run 50
230.8
to

235.8

Run 51

235.8
to

240.8

Run 49
225.8
to

230.8

zone, joints
Chlorite and

0.1 inches thick, I I ~

234.8-236.4 - Shear/fracture
very closely spaced, at 20°,
carbonate coating, less than
s1i ckens ides.

240
(203.5)

230
(1 95. 0)

88
(RR)

100
(88)

100
(65)

100
(48)

100
(100)

Run 45
205.8
to

210.7

Run 46

Run 42
195.0
to

200.0

Run 43
200.0
to

204.0

I Iat 10°. ~un 44
0.1 204.0-

?n~ R

195.5 - Joint, 15°, with clay filling 0.1
inches wide.

199.7-200.1 - Core is broken, sandy clay
coating.

204.4-205.4 - Shear along three joints,
Slickensides on chlorite and carbonate,
inches wide.
205.8-375.6 - Joints are moderately close to
widely spaced, with a few zones of closely
spaced. Trace of carbonate.

209.3-210.7 - Joints closely spaced.
229.8-231.8 - Joints closely spaced.

200
(169.6)

210
(178.1)

1,j ~ "';\ ~ ~ ~ ~ 'i l\ .~ J 1 0 1
] 1 J 'I ~j'

:j
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO.1 0 'lF31

100
(100)

Run 61

285.8 I 100
to (100)

290.7

Run 62

290.7 [100
to (100)

295.8

LENGTH I REC
OF RUN

(FT) (ROO)

---
Run 59

275.8 1100
to (100)

280.8

Run 60
280.8 I 100

to (100)
285.8

~~U6
to

310.8

Run 63
295.8 I 100
to (84)

298.9

Run 65

300.8 1100
to (100)

305.8

Run 64
298.9- 100
300.8 95

DESCRJPTJ ON; COLOR, TEXTURE, FOLIATION,JOI NTING, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS ORGAIN, CAVING, LQST CORE, CEMENTING, ETC

279.8 - Carbonate vein, 30°-40°, 0.1 inches
wide.

289.4 - Healed shear, 10°, 0.1 inches wide,
healed with carbonate, tight, hard.
289.5 - Joint, 10° with slickensides on
carbonate and chlorite coating.
291.0 - Healed shear, 10°, less than 0.1
inches thick, carbon~tp. filled, tight, hard.

306.0-307.9 '(
314.2-314.6 ) Red intergranular stain on the
diorite.

ROCK TYPE

ALASKA POWER AUTHORITY

Di orite

CLIENT

DEPTH

(FTJ

290
(245.9

280
(237.4)

300
(254.4)

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DR IL LIN G REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4

SITE Watana (North Bank) SHEET NO. 9 OF 31

DEPTH DESCRIPTION: COLOR, TEXTURE. FOLIATION ,JOI NT1NG, FRACTURING, FAULT] NG, LENGTH REC
ROCK TYPE OF RUN

(FT.) ALTERATION, WATER LOSS OR GAIN I CAVI NO, LOST CORE. CEMENTING I ETC. 1FT) (ROO)

Diorite Run 52

247.1 - Felsic vein, 90°, light gray, less Run 53than 0.25 inches wide, tight, hard.
245.8 100
to (100)

250 251.0
(212.0)

Run 54

251.0 100
to (100)

255.7

Run 55

255.7 100
to (100)

260 260.8

(220.5) --

Run 56
260.8 100
to (100)

265.8

Run 57
265.8 100
to (100)

270.8
270

(229.0)

Run 58

270.8 100
to (100)

275.8

Run 59



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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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 PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 11 OF 31 SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 12 OF 31

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION 1 JOINTING, FRACTURING, FAULTI NG, ~~N~G~ REe

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) (RQD)

DEPTH
(FTJ

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION,JOI NTING, FRACTURING, FAULTI NG, ~~N~G~ REC

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (nj (RQO)

Run 79
370.5-1 100
375.6 (100)

370.0-370.5 - Core broken by drilling.

Run 78
367.7 - Heal ed fracture, 0.1 inches wide, I 4
regular, discontinuous, healed with carbonate. 3~~.

370.5

310
(262.9)

320
(271.4)

330
(279.8)

340
(288.3)

Diorite

316.2 - Healed breccia, 20 0
, 0.1 feet wide,

healed with dark green, fine grained igneous
material, hard.

320.3-320.6 - Core broken by drilling, fresh,
angular pieces, 1.0 to 2.0 inches.

322.0-322.3 - Inclusion of fine grained, dark
green diorite.

324.4-325.0 - Fractures healed with carbonate,
irregular shape, discontinuous, up to 0.5
inches wide.
326.7-330.4 - Joint, 00 _10 0

, chlorite and
carbonate coated, faint slickensides.

331.2-332.2 - Fracture zone, joints very
closely spaced at 00 _30 0

, some surfaces
altered hydrotherma lly.

Run 66

Run 67

310.8
to

315.8

Run 68

315.8
to

320.8

Run 69

320.8
to

325.8

Run 70
325.8
to

330.8

Run 71

330.8
to

335.8

Run 72

335.8
to

340.8

100
(100)

100
(96)

100
(100)

100
(100)

100
(100)

100
(100)

350
(296.8)

360
(305.3)

370
(313.8)

Diorite

343.7-343.8 - Fracture zone, up to 0.1 inches
wide, irre9ular, discontinuous, healed by
calcite/carbonate, tight, hard.

344.0 - Healed shear, 30 0
, healed by dark

green, fine grained igneous material, tight,
hard.

355.8 - Fracture, filled with carbonate, dis
continuous, 0.25 inches wide.

356.5-357.7 - Fractures, 00 _10 0
, healed with

carbonate less than 0.1 inches thick.

361. 0 ?
366.0J Healed shears, 15 0

, less than or
equal to 0.25 inches wide. Healed with dark
green, fine grained diorite, hard.

Run 73

~
40.8
to
45.7

Run 74

b45.7
to

350.7

Run 75
350.7
to

355.6

Run 76

355.6
to

360.2

Run 77

360.2
to

365.4

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

J 1 j , 1 ~f ) ~
~J
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

JOB NO. P5700.05

LENGTH I REC
OF RUN

(FT) (RQO)

--
--

Run 86
405.5

1
100

to (100)
410.4

Run 88

415.7 I 100
to (100)

420.7

--
Run 89

420.7 I 100
to (100)

425.7

--

Run 90

425.7 I 100
to (100)

430.9

Run 91

430.91 100
to (100)

435.8

Run 92

Run 87

410.4 I 98
to (98)

415.7

HOLE NO. BH-4

SHEET NO. 14 OF 31

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTI NG, ETC

416.5-416.8 - Healed breccia, 50 0
, diorite

inclusions up to 2.0 inches in dark green,
fine grained diorite.
417.7-418.6 - Healed breccia, diorite frag
ments up to 2.0, inches and comprise 70-80% of
the rock. Healed with a dark green, fine
grained diorite, hard, tight.
419.3-419.8 - Fracture lone, joints very
closely spaced at 60°, carbonate filling,
tight healed joints.
420.8 - Felsic vein, 15 0

, less than 0.25
inches wide, tight.
423.9-510.4 - Joints close to moderately
closely spaced, average 1.0 foot. Trace to
coating of carbonate and chlorite.

426.0 - Joint, 10° with faint slickensides on
chlorite. Felsic vein, 15°, light gray, fine
grained, chilled contact, tight, hard.

429.2 - Joint, 60 0 with faint slickensides.
429.5 - Joint, 10°, with slickensides on
chlorite.
429.8 - Joint, 55°, with slickensides on
chlorite at 400

•

405.2 - Healed breccia along a joint at 100


200
, approximately 1.0 inches wide. Healed

with dark green, fine grained diorite.

ROCI( TYPE

Di orite

DEPTH

(FT.)

430
(364.6

420
(356.2)

410 ,
(347.7)

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUfFALO. NEW YORK

DRILLING REPORT

CLIENT ALASKA PO,IER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4

SITE Watana (North Bank) SHEET NO. 13 OF 31

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG, LENGTH REC
ROCI( TYPE OF RUN

{FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) [RQD)

Oiorite 373.0-373.2 - Felsic dike, white-yellow to Run 79
gray, 10-20% quart~ 1.0 to 2.0 inches wide. 370.5 100
Contacts are hard, tight, and irregular. to (100)

375.6
375.6-423.9 - Joints are moderately closely
spaced, average 2.0 feet, generally trace of Run 80
carbonate and/or chlorite. 375.6 100
378.5 - Joint, 20°, trace of silt/clay. to (100)

380.6

380
(322.2)

Run 81
380.6 100
to (100)

385.6

Run 82
385.6 100
to (100)

390.7

d3%~7

392.4-393.2 - Healed breccia along several Run 83
joints at 0° and 15 0

• Healed with dark green, 390.7 100fine grained diorite, tight, hard. to (94)

395.4-395.7 - Carbonate vein, 100
, up to 0.25 395.5

inches wi de.
Run 84
395.5 100
to (100)

400.6

400
(339.2)

Run 85

400.6 100
c to (98)

405.5
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO, P5700. 05 CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroel ectric Project

SITE Watana (North Bank)

HOLE NO. B'H-4

SHEET NO. 15 OF 31 SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 16 OF 31

DEPTH·
(FT.) ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,..JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, wATER LO~5 OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC.

LENCTH I REC
OF RUN (RQO)

(Ft)

DEPTH
(FTJ

ROCK TYP(
OESCRIPTI ON : COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAU LTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC

LENGTH
OF RUN

(FT.)

REC

(ROD)

100
(98)

93
(93 )

100
(94)

100
(100)

100
(100)

100
(100)

100
(100)

Run 102

485.7
to

490.6

Run 103

490.6
to

495.6

Run 100

475.8
to

480.8

465.4 - Shear along joint at 40°, slickensides,IRun 98
0.1 inches thick gouge.

465.6 - Felsic dike, light gray, fine grained,
possibly granodiorite, approximately 2.0 inchesiun 99
wide at 40°, tight contacts. Part of dike is 4708
crosscut by the above shear. to'

475.8

489.2 - Healed shear, 30°, 0.75 inches wide,
healed with dark green, fine grained diorite.

490.1 - Healed shear as above, 40°, 1.0 inch
wide.

Run 104

~
495.6 100

497.3-499.0 - Inclusion or dike of fine to (100)
grained, dark green diorite, sharp contacts at ~49~8~.~0=+- -j

40°, tight, hard. Run 105
498.0
to

500.8

Run 101

483.3 - Joint, 10°, possible faint slicken- 1480.8
sides on chlorite. to

485.7

Oi orite

500
(424.0)!

490
(415.5)

480
(407.0)

470
(39B.6)

100
(98)

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

Run 98
465.9
to

470.8

Run 97

460.8
to

465.9

Run 96

455.8
to

460.8

Run 95
450.8
to

455.8

Run 92

435.8
to

440.8

Run 93
440.8
to

445.8

Run 94

445.8
to

450.8

462.0-463.5 - Alteration zone, slightly
altered hydrothermally, diorite bleached to
light gray-green, hard.
464.0 - Joint, 20°, faint slickensides on
chlorite. Crosscut joint at 30°, faint
slickensides on chlorite.

458.2-458.6 - Fracture zone, joints very
closely spaced at 30°, healed with carbonate.

430.7 - Joint, 10°, 0.25 inches thick, healed
with carbonate, tight. Crosscutting joint,
10°, coated with talc/chlorite and carbonate,
possible slickensides.

430.9-439.2 - Joints/fractures 0°_10° and 30°-1--- I I
50°, very closely spaced, irregular and
discontinuous. Healed by carbonate and
sulfides, generally moderately hard with some
zones of friable rock, tight.
444.5 - Healed shear, 30°, 0.25 to 0.5 inches
wide. Healed with dark green, fine grained
diorite.

445.0-448.0 - Andesite dike, 50°, medium
gray-green, aphanitic rock with approximately
10% phenocrysts of carbonate up to 0.1 inches,
parallel to flow structures. Fresh, hard,
unfractured, contacts tight.

450.2-455.2 - Felsic dikes, four, 20°_30°,
fine grained, composition is probably close
to a granodiorite. Moderately closely spaced,
1.0 to 2.0 inches wide, hard, tight contacts.

Oiorite

440
(373.1)

450
(381.6)

460
(390.1)

1 ~ ~ ~ '~ ~ 1 ] 1 fi ;~ .~

'" j!
., I ,j j



---1 '-"--'1 ~') --1 ~--"J -~-~1 1 ---J ,.-----1 ,c____-', --1 1

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO t NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.05

PROJECT SUS itna Hydroel ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO, BH-4

SHEET NO, 17 OF 31 SITE Watana (North Bank)

HOLE NO, BH-4

SHEET NO. 18 OF 31

DEPTH

{FTJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLlATION ,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT.l

REG
(ROD)

DEPTH
(FT.)

ROCK TYPE
~: COLOR, TEXTURE, F'OLIATION,JOINTING, FRACTURING, FAULTING,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(FT.)

REC
(ROD)

100
(65)

100
(100)

100
(100)

Run 112
530.7
to

535.8

Run 113
535.8
to

540.7

Run 114
540.7
to

545.9

537.1 - Shear along joint, 20 0
, 0.5 inches of

breccia and gouge, slickensides on chlorite.

537.7 - Joint, 30 0
, slickensides on chlorite.

538.3-538.9 - Numerous healed fractures,
irregular, discontinuous. Healed with
calcite/carbonate, up to 0.25 inches wide.

539.1-541.2 - Felsic lenses and dikes, light
gray, fine to medium grained. Felsic material
comprises 50% of rock, tight contacts, hard.

543.7-548.9 - Alteration zone, bleached
yellowish-white, hydrothermally altered. No
mafics, feldspars altering to clay, moderately I-- I I
hard to soft. ROD = 0%.

Di orite

_ 540 _
(457.4)

100
(1 DO)

100
(100)

100
(100)

un 108
510.7
to

515.8

I<un 107

505.8
to

510.7

502.6-503.0 - Felsic dike, light gray, fine run 106
grained, probably granodiorite. Upper contact 5008
fractured, lower contact tight at 70 0

• Hard, to'
unfractured. 505.8

510.4-627.8 - Joints moderately close to
widely spaced, trace of chlorite and carbonate I I ----1
coating.

Diorite

510
(432.5)

un 112
530.7-1 100
535.8 (100)

un 111

525.61 100
to (100)

530.7

fun 11 0

520.5 1100
to (96)

525.6

520
(441.0)

530
(449.4

523.5-525.1 - Zones of joints very closely
spaced, at 200 _30 0

, healed with carbonate.
524.3 - Healed shear, 30 0

, 1.0 inch wide,
healed with dark green, fine grained
diorite.

526.5-527.6 - Textural and mineralogical
changes. Medium to fine grained, less than
15% mafics. Hard, sharp, tight contacts.

un 109
515.8
to

520.5

100
(100)

I

550
(466.4)

560
(474.9)

553.0-553.5 - Felsic dikes, three, 80 0 -900
,

closely spaced, less than 0.5 inches, hard,
tight.

559.7 - Healed shear, 30 0
, 1.5 inches wide.

Healed with dark green, fine grained diorite,
hard.
560.5-561.2 - Red staining on core.

Run 115
545.9
to

550.8

Run 116

550.8
to

555.8

Run 117

555.8
to

560.8

Run 118

560.8
to

565.8

100
(43)

100
(100)

100
(100)

100
(100)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT Susi tna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 19 OF 31 SITE Watana (North Bank)

HOLE NO BH-4

SHEET NO. 20 OF 31

DEf'TH
(FT)

ROCK TYPE
DESCRIPTION; COLOR, TEXTURE, FOLIATION ,..JOINTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN I CAYI NG, LOST CORE, CEMENTI NG, ETC

LENGTH
OF RUN

(Fl)

REC

( ROD)

DEPTH

(FT.)
ROCK TYPE

DEseRI prl o~ : COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAYI NG, LOST CORE, CEMENTI NG I ETC.

LENGTH
OF RUN

(FT)

ReG
\RQOJ

Run 118

100
(100)

100
(100)

Run 126

600.7
to

605.7

1--.--1-------1

597.0 - Felsic dike, 80', light orange, 0.5
inches wide. Truncated by healed shear at 40' 'IRun 125
597.9 - Inclusion of dark 9reen, fine grained 595.8
diorite, diameter of 1.0 inch. to

600.7

Di orite

600
(508.8)

100
(50)

100
(100)

Run 120
570.9
to

575.9

fun 119

565.8
to

570.9

567.7 - Felsic dike, 90 0
, li9ht gray, medium

to coarse grained, unfractured, 0.1 feet wide,
tight contacts, hard.
569.3 - Joint, 00 _20., carbonate healed, sligh~

hydrothermal alteration up to 1.0 inch.

571.7-574.9 - Alteration zone, bleached to
yellow-white, moderately to severely altered
hydrothermally. Feldspars altered to clay, no
mafi cs, moderately hard to soft, 1oca lly
friable. RQD = 0%.

Di orite

570
(483.4)

Run 123

585.81 100
to (100)

590.8

Run 12

590.81 100
to (100)

595.8

Run 12~

Run 129

615.71 100
to (59)

620.8

100
(88)

100
(15)

100
(80)

100
(100)

Run 127

605.7
to

610.7

Run 121
610.7
to

615.7

Run 130

620.8
to

625.9

Run 131
625.9
to

630.9

627.8-710.2 - Joints close to moderately
closely spaced, chlorite coated with trace to
coatin9 of carbonate.

610.9-618.3 - Shear/alteration zone, bleached
to a light yellow-9ray, slightly to moderately I I
altered hydrothermally with zones of severe
alteration. Feldspars altered to clay,
moderately hard to soft, biotite crystals
close to altered zone.

612.1-618.3 - Shear, 0', 0.5 inches wide,
partially healed with carbonate and
chlorite. Alteration is more intense on
one side than the other.

620.1-622.2 - Shear, 10', partially healed by
carbonate, up to 0.5 inches wide.

620
(525.8)

610
(517.3)

100
(100)

100
(100)

Run 121

575.9
to

580.8

Run 122

580.8
to

585.8

588.5 - Healed shear, 30·, healed with
carbonate less than 0.1 inches wide. Healed
with dark green diorite, tight.

588.8-588.9 - Fracture zone, fractures very
closely spaced, healed with carbonate, dis
continuous, irregular, hard.
591.0 - Healed shear, 30', 0.25 inches wide,
healed with dark green diorite and carbonate,
tight.

578.0-578.8 - Healed shears, closely spaced,
healed by dark green, fine grained igneous
material, hard.

578.5 - Possible offset of felsic dike,
1.0 inch wide. Offset up to 0.5 inches.

590
(500.3 )

580
'(491.8)

] u 1 , " ~ 3 ~ M ~ ~
~ 1- '~

';1 J ~J
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 21 OF 31 SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 22 OF 31

DEPTH

(FT.l
ROCK TYPE

DESCRIPTION; COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTl NG,
ALTERATION, WATER LDSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC,

LENGTH
OF RUN

(FT.)

REG
(ROD)

DEPTH

{FTJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, !-OST CORE, CEMENTING, ETC.

LENGTH REC
OF RUN (ROD]

(FT.)

Run 141

,.

Run 139

665.71 100
to (96)

670.7

Run 140

670.71 100
to (98)

675.7

Run 138

660.7 1100
to (66)

665.7

669.7-670.7 - Joints, 10 0
, 0.5 inches wide,

healed with carbonate. Irregular fractures,
discontinuous, healed with carbonate.

671.4-672.3 - Red stain on core.
672.8 - Joint, 30 0

, 0.25 inches wide, healed
with carbonate.
673.6-678.6 - Shear, 00 _10 0

, partially healed
by carbonate and chlorite. Slickensides, thin
coating of gouge less than 0.1 inches.

666.8 - Diorite breccia, 0.5 inches wide,
healed with carbonate, irregular, tight.

Oi orite

670
(568.2)

100
(88)

100
(70)

100
(30)

100
(45)

Run 131

Run 132

630.9
to

635.9

Run 133

635.9
to

640.8

Run 134
640.8
to

645.8

642.4 - Joint, 100
, slickensides on chlorite.

629.3 - Shear, 100
, 0.25 to 0.5 inches wide,

partially healed by carbonate.

635.9-637.5 - Fracture zone, joints and
fractures very closely spaced, up to 0.1 inche
wide. Healed with carbonate, discontinuous, I I I
irregular.

632.5 - Joint, 10 0
, partially healed by

carbonate. Slickensides on chlorite.

644.1-644.8 - Fracture zone, joints very
closely spaced, at 600

•

Diorite

640
(542.7)

630 ,
(534.2)

Run 137

655.81 100
to (100)

660.7

100
(67)

100
(100)

100
(100)

675.7
to

680.8

Run 14

680.8
to

685.7

I-- -+I-----j
Run 143
685.7
to

690.8

691.7-691.9 - Felsic dike, 30 0
, light green-

gray, medium grained. Up to 10% quartz, 5-10% Run 14 -
mafics. Tight, welded contacts, fractured and 690.8 100
healed with carbonate, hard. 695.8 (100)

690 _
(585.1)

680
(576.6)

100
(70)

100
(85)

Run 136

650.8
to

655.8

Run 135
645.8
to

650.8
648.0-648.7 - Healed breccia, fragments of
diorite comprise 70-80%, healed by dark green
diorite. Hard, joint at 200 at upper contact,
healed with carbonate, approximately 0.25
inches wide.
649.4-649.8 - Joints, 50 0 -70 0

, very closely
spaced, tight.

660
(559.7

650
(551.2)
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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 PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 23 OF 31 SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 24 OF 31

DEPTH

(FT.l
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN I CAVING, LOST CORE, CE:MENTI NG, ETC.

LENGTH
OF RUN

(fT.)

AEe

(RQO)

DEPTH

(FT)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, fOLIATION ,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETG.

LENGTH
OF RUN

(FT)

REG

(RQO]

Run 150

720.81 98
to (56)

725.8 Run 15

755.9-768.8 - Joints are close to moderately
closely spaced.

100
(16)

100
(60)

100
(35)

Run 155

745.8
to

750.8

Run 154
740.8

to
745.8

Run 151

725.81 100
to (15)

730.8

Run 152

730.81 100
to (30)

735.8

Run 156

750.8
to

755.9

Run 153

735.81 100
to (30)

740.8

Run 150198(56)

1 1---

749.4-755.0 - Fracture zone, joints and
fractures very closely spaced, mostly tight,
randomly oriented. Joints at 00 _10 0

, and
60 0

, less than half are healed with carbonate. I 1 ----l

752.8-755.0 - Core broken along the 60 0

joint set.

726.1-730.9 - Shear/fracture zone, joints very
close to closely spaced, oriented at 30 0 and
100

• Numerous irregular fractures, some
carbonate healed. Slickensides.

732.5 - Joint, 10 0
, with slickensides on

chlorite.

742.3-743.2 - Fracture zone, joints very
closely spaced at 70 0

•

734.6-738.0 - Shear/fracture zone, numerous
joints very closely spaced, at 30 0

• Some
healed with carbonate, up to 0.25 inches
thick, tight.

736.4 - Joint, 200
, slickensides on

chlorite.
738.3-739.5 - Joints, 70 0

, closely spaced.

Oi orite

750
(636.0

740
(627.5)

730
(619.0)

100
(36)

100
(90)

100
(90)

100
(100)

100
(100 )

100
(100)

Run 149
715.8

to
720.8

Run 147

705.7
to

710.8

Run 145

695.8
to

700.8

Run 148
710.8
to

715.8

Run 144
690.8
to

695.8

Run 146

700.8
to

705.7

723.3 - Joint, 20 0
, trace of silty sand.

720.1-721.1 - Fracture zone, joints very
closely spaced, at 40 0 _70°.

698.7-700.4 - Shear, 100
, partially healed

with carbonate, chlorite. Faint slickensides.

701.4-703.1 - Numerous healed fractures,
closely to very closely spaced, up to 0.25
inches thick. Healed with carbonate,
irregular, discontinuous.

710.2-710.8 - Fracture zone, joints and
fractures very closely spaced, angular pieces
0.5 to 1.0 inch, most surfaces stained.

710.2-755.9 - Joints closely spaced with zones
of very closely spaced. Generally a coating
of chlorite and a trace to coating of
carbonat~.

712.0-713.5 - Fracture zone, joints very
closely spaced, at 20° and 60°. Joints at
20 0 are hea}ed with carbonate.

692.8-693.3 - Pods of felsic material similar
to above dike. Irregular shapes up to 1.0
inch, hard.
693.9 - Inclusion of dark green, fine grained
diorite, 2.0 inches long.

Diorite

720
(610.6)

700
(593.6)

710
(602.1)

'If 4 J; 1 11 ) n
J J , j.l i
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

D R I L LI N G R E PO R T

CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 25 OF 31 SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 26 OF 31

DEPTH

(FTJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, fOLIATION, ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER L.OSS OR GAIN, CAVING1 LOST CORE, CEMENTING I ETC.

LENGTH
OF -RUN

(FT.)

REC

{ROD)
DEPTH

{FTJ
ROCK TYPE

DESCRIPTION: COLOR. TEXTURE, FOLIATlON,JOINTlNG, FRACTURING, FAULTI NG I

ALTERATION. WATER LOSS OR G41N, CAVING, l:.OST CORE, CEMENTING. ETC

LENGTH
OF RUN

(FT)

REC

[RQD]

Run 159

768.B-77l.2 - Fracture zone, joints very 17~~.B 1
100 I ~ 800

closely spaced, at 0°_10°, some are healed (65) {679.l
by carbonate. 770.9

768.8-786.2 - Joints close to very closely
spaced.

Run 1601
770.9 100
to (16)

775.9

--
IRun 161

I775.91 100 ~ 810
to (58) (686.9

780.9
780.0 - Joint, 15°, slickensides on chlorite,
trace of yellow sandy silt.

!Run 162
783.7 - Joint, 15°, trace of silt or clay. 780.9 I 100

to (50)
785.9

786.2-850.5 - Joints close to moderately Run 163closely spaced, average 0.5 to 1.0 foot.
Chlorite coatin9, trace to coating of 785.91 100
carbonate. to (90) I ~ 820790.9 (695.4

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

Run 1631 100
(90)

Run 165

795.81 100
to (75)

800.7

100
(88)

100
(32)

100
(41 )

805.6
to

810.7

Run 169

815.8
to

820.8

Run 164

790.9 I 100
to (59)

795.8

Run 166

800.7 I 100
to (69)

805.6

Run 168
810.7

to
815.8

797.1 - Inclusion of fine grained diorite,
diameter 1.0 inch.
797.8-798.1 - Fracture zone, joints very
closely spaced at 70°. Carbonate, chlorite
coating, possibly some talc.

803.0- Healed shear, lOa, healed with fine
grained felsic material, tight. Offset of
0.5 inches along inclusion of fine grained
diorite.
804.1-805.3 - Fracture zone, joints/fractures
very closely spaced, at 0°_10°, and 40°, IRun 167
most healed with carbonate, broken by drilling.

805.2-806.2 - Healed shear, 10°, 1.0 inch wide
fragments of diorite, healed by dark green
diorite, tight, hard.
811.9-820.5 - Textural changes in diorite,
light gray-green, medium to coarse grained,
less than 10% mafics.
812.0-815.8 - Shear/fracture zone, joints very
closely spaced at 10° and 60°. 8roken by
drilling, pieces 0.5 to 2.0 inches, coated
with silt or clay. Most joints are tight,
minor sulfide mineralization.

813.5 - Breccia, 1.0 inch wide, partially
healed with carbonate.

Diorite790
(669.9

Run 158

760.91 100
to (80)

765.8

Run 157

755.91 100
to (94)

760.9

758.5-759.8 - Healed shear, lOa, healed with
dark 9reen diorite and carbonate, tight.

Oiorite

780
(661.4)

770
(623.0)

760
(644.5)
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHOR ITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. 8H-4

SHEET NO. 27 OF 31 SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 28 OF 31

DEf'TH

(FT)
ROCK T'l'PE

DESCRIPTI~ : COLOR, TEXTURE, FOLIATION ,.JOINTING, FRACTURING, FAULTI NG.
ALTERATiON I WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC.

LENGTH
OF RUN

(FT.)

REe
( ~QDJ

DEPTH

(FT.)
ROCK TYPE

OESCRIPTION COLOR, TEXTURE, FOLIATION I JOINTING, FRACTURING, FAUL.TI NG t

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(FT.)

RE,C
[RQO)

100
(92)

100
(80)

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

Run 182
880.6

to
885.6

Run 179
865.5

to
870.6

Run 181
875.6

to
880.6

Run 178
860.5

to
865.5

Run 177
855.6
to

860.5

Run 180
870.6

to
875.6

IRun 176
850.5
to

855.6

f----+---

870.3-871.0 - Fracture zone, joints very
closely spaced at 60°.

858.1-869.9 - Diorite changes to light green
gray, 10-20% mafics.
859.6-866.6 - Fracture zone, joints and
fractures very closely spaced, oriented at
30° and 70°. Mostly tight, less than 25%
healed with carbonate.

873.0-875.2 - Shear/alteration zone, core
bleached to a light yellow-green, slightly to
moderately altered hydrothermally. Hard to
medium hard, joints/fractures very closely
spaced, tight, generally healed with carbonater-----~-i

875.0 - Shear, 60°, healed with carbonate,
breccia, 0.1 feet.

877.5 - Inclusion of dark green, fine grained
diorite, 1.5 inches in diameter.

878.8 - Joint, 30°, trace of clay.

Di orite

880
(746.2)

860
(729.3)

870
(737.8)

100
(85)

100
(40)

100
(60)

100
(80)

100
(94)

100
(100)

Run 17E
850.5\ 100
to (100)

R'i'i Ii

Run 1751
845.7

to
850.5

Run 174
840.8
to

845.7

Run 171
825.8

to
830.8

Run 170
820.8

to
825.8

Run 172
830.8
to

835.8

828.8 - Joint, 80°, faint slickensides on
chlorite.

825.3-825.9 - Core is broken by drilling,
minor sulfide mineralization on broken
surfaces.

834.5-835.8 - Fracture zone, joints/fractures
very closely spaced, at 0°_10° and 40°-60°,
irregular, healed to partially healed by
carbonate. Joint/shear, 0°, offset O. 1 inches.~--+------~

837.8 _ Joint, 50°, possible slickensides. IRun 173
835.8
to

840.8

850.5-896.0 - Joints moderately closely
spaced, chlorite coating, trace to coating of
carbonate.

Di orite

830
(703.8

840
(712.3

850
(720.8

11 .~ 1- ~ 1 Th
3 .~

"i \1 :1, cJ
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 29 OF 31

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 30 OF 31

DEPTH

(FT)
ROCK TYPE

OESCRIPTI ON: COLOR I TEXTURE, FOLIATlON,JOINTlNG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

LENGTH I REC
OF RUN (RQD)

(FT.)

DEPTH

(FT.l
ROCK TYPE

DESCRIPTION: COLOR I TEXTURE, FOLlATION,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, Lo.ST CORE, CEMENTING. ETC

LENGTH
OF RUN

(FT)

REC

(RQD)

96
(96)

100
(98)

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

Run 1951
944.4
to

949.6

Run 192
930.3
to

935.4

Run 190
920.6
to

925.7

Run 1931
935.4
to

939.3

Run 189
915.6
to

920.6

Run 191
925.7
to

930.3

Run 194
939.3
to

944.4

939.3-939.4 - Fragments, two, of andesite
porphyry, probably fell in hole during bit
change.

913.5-939.0 - Healed shear zone, numerous
shears very closely spaced, healed by dark
green diorite, hard, competent. Felsic dikes
within shear are light gray, fine grained, up
to 1.0 inch wide, offset along healed shear
planes up to 1.0 inch. Approximately 50-75%
of zone is healed shears, approximately 5% of
the shear zone is felsic dikes.

Di orite

940
(797.1)

920
(780.2)

930
(788.6)

100
(98)

100
(45)

100
(100)

100
(100)

100
(100)

100
(100)

100
(100)

Run 18

Run 185

895.6
to

900.6

Run 187
905.6
to

910.6

Run 184

890.6
to

895.6

Run 186
900.6
to

905.6

healed fractures/joints~R~ullin--u8~2~ 1
10% of rock. Joints,
i rregul ar and Run 183

885.6
to

890.6

902.4 -Inclusion of dark green, fine grained
diorite.
903.0-903,2 - Inclusion or dike of dark green
diorite, sharp contact at 45°.
904.5 - Joint, 80°, clay and carbonate coating Run 188

909.1 - Felsic dike, 50°, light gray, medium 910.6
grained, 0.5 inches wide, unfractured, tight to
contact. 915.6

909.5-910.5 - Healed shear, 0°_10°, healed
with dark green, fine grained diorite.

883.5-884.5 - Numerous
healed with carbonate,
20°_30°, fractures are
discontinuous.

890.6-895.7 - Shear/alteration zone, core is
bleached to a light yellow-green, generally
slightly altered hydrothermally. Generally
hard except for the following zones:

891.7 - Healed shear, 50°, crosscut by a
joint with clay fillings less than 0.1
inches wide.
893.0-895.1 - Moderately altered hydro-
thermally, moderately hard to soft,
locally friable.
893.1 - Shear, 15°, 1.0 to 2.0 inches of
breccia, partially healed by carbonate.
893.3-893.4 - Broken fragments of breccia.

893.8-894.1 - Fragments of altered dioritel I I
and breccia, pieces less than 1.0 inch.

895.1 - Shear, 30°, 1.0 inch wide, breccia
and gouge healed with carbonate.

896.0-949.6 - Joints moderately close to wide,
chlorite coating, trace to coating of
carbonate.
898.9-899.8 - Joints, 30° and 70°, very
closely spaced, healed with carbonate to 0.1
inches.

Di orite

910
(771 .7)

900
(763.2)

890
(754.7)
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-4

SHEET NO. 31 OF 31

DEPTH
(FT.)

ROCK TYPE
OESeRI PTI ON: COLOR, TEXTURE, FOLIATlON, JOINTING, FRACTURING, FAULTI NG,

ALTERATION, wATE:R LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RllN

tFT)

REO
(RQD)

_949~Oiorite I END OF BORING-- IRun 1951 I
11 805 . 3 )

~
, 1 '\ '~

., ~

! :r 1 jl
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Watana (North Bank)

Job No. P5700.05

Hole No.,~-"B",H~-4"-- _

Sheet No. ~l_ of . ~3_

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Watana (North Bank)

Job No. P5700.05

Hole No.~-"B",H~-4-,-- _

Sheet No.. _2_ of __3 _

REMARKS

•

Joints, slicken
sides.
Fracture zone.
Oike, mafic.

Shear.
Alteration zone.

Alteration zone.

Shear.

Shear/alteration
zone.
Shear.

ROCK TYPE

Oiorite

REMARKS

•

Fracture/alteration
zone.

Shear/fracture.

Fracture zone.

Fracture zone.

Fracture zone.

TOP OF ROCK 12.4'

Shear/fracture.

Shear/fracture zonp

Shear/fracture.

Fracture zone.

Shear/fracture zone

- Joint, slickensides
on chlorite.

ROCK TYPE

ROO

%
PERMEABILITY ICORE RECOVERY
(K) em/ue, %

10- 6 lOA 10-2

60 I _

20 I I I I I I 1 I

2061

40 I ~ 1III I 1

80 +-----.J++++,

260

~E:T~~ I ~~~.

320

300

-160

140 I I11III1 I ++t-1

120

280

100+2103.11 1 II'

340



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG
Client_ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site_------'Latana (North B_ar1i<l _

Job No. P5700.05

Hole No.,_-=BccH_--'..4 _

Sheet No. _3_ of _3_

D(~~~ I ~~~,~.
-

-720

740

760

780

~~
820

840

-860

880

900 -

920

940

960

ROCK TYPE

61-+++--1 Di 0 rite

REMARKS

Shear/fracture zone

Fracture zone.

Shear/fracture zone

Fractu re zone.

Shear/alteration
zone.

END OF BORING
949.6'

•
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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

PROJECT, Susitna Hydroelectric Project HOLE NO., BH-6

SITE: Watana (North Bank) SHEET NO. 1 OF 24

CONTRACT\lR, The Drilling Company ORILLING OATES', June 26 TO July 9, 1981
LOGGEO BY, K.J. White, M.P. Bruen DATE, July 1981 REC

(ROD)

83
(0)

97
(0)

100
(60)

100
(63)

LENGTH
OF RUN

(FT.)

Run 6
26.8
to

30.3

JOB NO. P5700.05

HOLE NO. BH-6

SHEET NO. 2 OF 24

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN , CAVING, LO~T COREl CEMENTING, ETC

26.8-30.0 - Core loss 0.5 feet.
29.7-30.3 - Fracture zone, joints and fractureshR ~--JL--

very closely spaced, joints at 0°_10° and 3~n3
30'-40', slightly weathered. t~

~? g

DioritelJoints are very close to moderately close, with Run 4
iron oxide staining. 19.6
17.1-26.8 - Fracture zone, joints and fractures'2~o8
very closely spaced, moderately to severely R ~ 5 I I
weathered with penetrative iron oxide staining. 2~ 8
Core loss 0.7 feet. t~

26.0-64.3 - Fresh to slightly weathered, with 26.8
more intense weatheri,no on joints, iron oxide 1---+----1
staining. Joints closely to moderately closely
spaced.

ROCK TYPE

Watana (North Bank)

Quartz

DEPTH

(FTJ

SITE

PROJECT Susitna Hydroelectric Project

CLIENT ALASKA PO\JER AUTHORITY

30
(26.0)

%
REC

(RQO)

CASING DIAMETER, NW (3.0") I. D.
CORE DIAMETER: NQ (1.75") 0.0.

A.S.P.C., Zone 4
1608.8
1601. 9
967.6
1461.8 (12-06-80)

OE:~~:AT~~I~~~~~~;~T~:S~U::{~;I~~~~N~~I~~~;~~~,T~~~~~~:~~T~: I LE~~~H

Sandy gravel with cobbles and boulders.

Casing Advancer
Diamond Core - Triple Tube

N3,226,922
E744,256
225°
60'

LATITUDE

DEPARTURE

AZIMUTH
DIP

SOIL
ROCK

ROCK TYPE

Overburden

ELEVATIONS, DATUM MSL,
GROUND SURFACE

ROCK SURFACE
BOTTOM OF HOLE

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

DEPTH

(FT.)

0.0

DRILLING
METHOD,

LOCATION,

NOTES,

Run 8

32.8 1100
to (78)

36.8

80 1o~
TOP OF ROCK

Run 9

(6.9) Oiorite Gray-green. fine to medium grained crystalline Run 1 36.8
1

100
rock, 30-40% mafics (biotite and hornblende), 8.0- 74 to (59)

10 up to 10% quartz. Slightly weathered, hard, to (52) 40 40.5-45.0 - Core loss 0.2 feet. 40.5
(8.7) fresh. Joints moderately closely spaced with 10.7 (34.6)

iron oxide staining. Run 2
Run 10

8.0-10.7 - Core loss 0.7 feet. Red staining 10.7 88
40.5

1

100

in core parallel to some joints, penetrative to (60)
to (90)

to 0.5 inches. 15.0
44.7

45.6-46.5 - Core broken by drilling.

Run 3
Run 11

15.0 100
44.7

1 91
to (57)

17.5 to (35) 48.4-48.9 - Fracture zone, joints very closely 49.1
(15.2) Quartz Diorite Green-gray to light gray, fine to medium 19.6 spaced 0°_10°, 30', and 50°-60°.

grained rock. Mafics 20-30% (biotite and
Run ~I Fl20 hornblende), 10-15% quartz, generally hard to 50

(17.3) very harp.;)resh. Gradati ona1 contact. Run 4
(~~ (43.3)

Run 13 89
APPROVED, p#/W;{ DATE, February 1, 1982

Run 14
!
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLIENT ALAS KA PO,IER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 3 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 4 OF 24

DEPTH I DESCRIPTION' COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG, I 6~N~J~ REC DEPTH DEseRI PTI ON; COLOR, TEXTURE I FOLIATION, JOINTING, FRACTURING, FAULTI NG, LENGTH I REC
ROCK TYPE ROCK TYPE OF RUN

(FT.l ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT.) (RQDJ {FT.l ALTERATION, WATER LOSS OR GAl N, CAVI NG, LOST CORE, CEMENTING, ETC. (FT.) ( ~QD)

Ouartz Diorite I IRun 14 Qua rtz Di or ite Run 24
51.4- 100
55.5 (82) 84.2

I
100

to (89)
Run 15 89.3

55.5 100
89.3-94.6 - Core loss 0.3 feet.

to (26) 90 Run 25
59.3 (77.9)

I 9489.3

60 i I IRun 16 to (70)

(52.0) 94.6
59.3 100
to (77)

63.2
---

Run 26
64.3-105.8 - Joints are moderately close to Run 17

63.2 97 94.6 I 97
closely spaced, at 10° to 60°, iron stained, to (33) to (79)
some carbonate filled. 66.5 98.5

98.5-98.8 - Core loss 0.3 feet.
66.5-67.3 - Core loss 0.8 feet. Core broken

Run 18
RITf\2T

by drillin9. Pnn Iq 98.5- 83
Run 20 100 100.3 (78)

67.7 100 (86.6) 101.9-102.3 - Core loss 0.4 feet. Run 28 100(75)

70 i
171.3-73.1 - Shear/fracture zone, joints very

7~Od (59) 102.7-106.3 - Penetrative iron oxide stainin9 Run 29 7l( 54)
(60.6) on joints up to 0.5 inches.

-Run 30 100_illl
closely spaced, at 30 0 _60 0

• Sli9htly to Run 21
moderately weathered, very thin clay gouge, 70.4 96 Run 31
iron oxide staining. to (41) 105.45 - Joint, 45 0

, clay coating 0.1 inch.
103.1

I
94

75.3 105.8-106.3 - Fracture zone, joints very to (61)
closely spaced at 10 0 and 70 0

, iron oxide 108.2
staining, clay coating on surfaces for 0.2

Run 22

tllC

feet.

75.3 100 106.3-136.8 - Joints moderately closely Run 32
to (77) spaced, generally fresh, minor iron oxide

108.2 10080.3 staining.
(95.3) to (94)

111 .7

80 l I ~3
112.7-122.1 - Core loss 0.4 feet.

(69.3)

80.3 100
to (77)

84.2

-~ "i ~ll ~ ~ 1 ~ ] ~ ;l ,
1 l

I :1 J
,

~ "
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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 PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 5 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 6 OF 24

DEPTH

(FT)
ROCK TYPE

DESCRIPTION; COLOR I TEXTURE, FOLIATION. JOINTING, FRACTURING. FAUL.TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC.

L.ENGTH
OF RUN

(FT.)

REC
(RQD)

DEPTH

(FT.)
ROCK TYPE

DBCRIPTI ON: COLOR, TEXTURE, FOL.IATION ,JOINTING, FRACTURING, FAUL.TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING. ETC.

L.ENGTH
OF RUN

(FT.)

REG
(ROO)

Run 4gI100(59)

Run 421100
(82)

Run 44

155.6 1100
to (72)

160.6

Run 45

160.6 1100
to (71)

165.7

100
(47)

94
(19)

Run 48

175.2 1 91
to (10)

179.8

Run 43

150.6 1100
to (46)

155.6

Run 47
170.0
to

175.2

Run 46
165.7
to

170.0

154.2-155.1 - Fracture zone, joints very
closely spaced,.at 20° to 50°, iron and
carbonate staining.

155.1-168.2 - Joints very closely to closely
spaced, carbonate coated, iron oxide staining.

168.2-186.8 - Shear/alteration zone, core
bleached to light gray, severely altered hydro
thermally. Soft, friable with numerous re
healed fractures. Joints are close to
moderately close. Contains chalky white
diorite with feldspars breaking down into clay
minerals, carbonate present.

176.3-177.2 - Shear zone, joints at 20°
60°, soft and friable.
178.2-179.8 - Shear zone, joints at 20°_
60°, 0.4 feet of clay, soft and friable.

162.4-163.3 - Fracture/alteration zone, altered
hydrothermally, numerous healed fractures.
Joints and fractures are very closely spaced,
10° to.60°, some iron oxide staining and
carbonate filling.
165.6-175.2 - Core loss 0.3 feet.

Quartz Diorite

180
(155. g)1

170
(147.2)

160
(138.6)

150
(129.9)

100
(66)

100
(82)

76
(100)

100
(83)

100
(89)

100
(82)

100
(91 )

100
(84)

Run 42

145.6
to

150.6

Run 41
140.6
to

145.6

Run 40
136.2
to

140.6

Run 39

131. 1
to

136.2

Run 35
116.2
to

121.1

Run 36
121.1
to

126.2

Run 37

Run 38
127.6

atl to
to 131.1

136.8-155.1 - Alteration along joints pene
trating slightly, average 0.06 inches up up
to 0.1 feet. Joints are closely spaced, at
20° to 50°, with iron oxide staining and
carbonate filling.

129.6-130.6 - Felsic dike, light gray, fine
grained quartz phenocrysts, less than 5%
mafics. Fresh, unfractured, tight contacts,
20°. Iron oxide stained joints, penetrative
0.5 inches.
131.0-131.1 - Felsic dike as above, 20°, un
fractured, tight.
131.8-132.5 - Joints, 40°, with iron oxide
staining.

122.5-123.6 - Penetrative iron oxide stainin9
on joints to 0.5 inches.

Quartz Di orite

130
(112.6)

140
(121. 2)

120
(103.9)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH- 6

SHEET NO. 7 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 8 OF 24

210.0-215.0 - Core loss 0.3 feet.

210.0-245.0 - Inclusions of fine grained mafic
rock, joints very close to widely spaced, up I Run 55
to 2.0 inches.

186.8-221.1 - Joints closely spaced, most !Run 50carbonate coated.
184.9 1100
to (82)

190.0

Run 51

190.0 I 98
to (86)

195.1

~-
Run 52

195.1
1

100
to (82)

200.2

Run 53

200.2 1100
to (45)

205.1

DESCRIPTION: COLOR, TExT\JRE, FOLIATiON, JOINTING, FRACTURING, FAULT) NO, I ~~N~~~ I REG
ALTERAT!ON, WATER LOSS DR GAIN,CAVING, L.OST CORE, CEMENTING, ETC (FT.) (RQD)

221.1 - Joints moderately close to widely IRun 57spaced, most carbonate coated, occasional
220.0 1100trace of iron oxide staining. to (96)
225.2

Run 58

225.2 1100
to (85)

230.4

Run 59

230.4 1100
to (84)

235.4

Run 60

235.4 1100
to (100)

240.3

Run 61

240.3 I 96
to (90)

245.5

Run 56

215.0 I 96
to (72)

220.0

Run 55

~mt I(~l)215.4-215.7 - Highly fractured and moderately
weathered.

ROCK TYPE

Quartz Diorite

DEFJ'rH

(fT.)

240
(207.8)

220
(190.5)

230
(199.2)

Run 54

205.1 I 98
to (95)

210.0

LE:NGTH I REC
OF RUN

( ROD)(FT)

-
Run 49
179.8

1
100

to (59)
184.9

DESCRIPT Jo~ :COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE, CEMENTING, ETC

8elow 208.0, texture fine to medium grained.

ROCK TYPE

Quartz Oiorite

DEPTH
(n.l

190
(164.5)

210
(181. 9)

200
(173.2)

!j ~ ~ ;1 ~ • ~
U 11

~_iJ 1 ;J 'I
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 9 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 10 OF 24

Run 681 100
(92)

Run 63

249.7 1100
to (79)

255.0

Run 67

270.2 1100
to (56)

275.4

Run 66

265.1 I 100
to (82)

270.2

i 00
100)

100
(92)

Run 69

Run 68
275.4
to

280.3

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOIN:rING, FRACTURING, FAULTI NG, ~~N~~~ REG
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 1FT.) (ROD)

Run 70
281.6 1100
to (100)

284.6-290.6 - Core loss 0.2 feet. 1284.6

Run 71
284.6- 100
286.6 100)

Run 72
286.6 100
to (100)

290.5
--

Run 73

290.5 1100
to (92)

295.7

Run 74

295.7 1100
to (86)

300.7

Run 75

300.7 1100
to (100)

305.0

Run 76

305.0 I 99
to (98)

310.2

273.4-273.5 - Breccia and clay gouge, 600
,

soft and friable, carbonate filling.
273.8-315.0 - Joints moderately closely spaced
with minor carbonate coating.

ROCK TYPE

Quartz Diorite

DEPTH

( FTJ

300
(259.8)

290
(251.1)

280
(242.5)

100
(86)

100
(100)

Run 65

260.1
to

265.1

LENGTH I REe
OF RUN

(RQD)(FT.)

--
Run 62
245.5

1

100
to (93)

249.7

Run 64
255.0

to
260.1

lli.QB!fI!illf: COLOR, TEXTURE, FOLlATION,JOINTING, FRACTURING, FAULTING,
ALTERATION, WATER LOSS OR GAIN, cAVI NG, LOST CORE, CEMENTING 1 ETC.

272.6-273.8 - Shear/alteration zone, slightly
altered hydrothermally, friable, with a
breccia-gouge 0.1 feet thick, closely spaced
joints.

266.5-280.6 - Irregular discontinuous patches
of red staining.

255.2-256.8 - Shear/alteration zone, slightly
to moderately altered hydrothermally along
joints, small light gray breccia and gouge
zone. Numerous rehealed joints, chalky-white
diorite, feldspars beginning to decompose.

256.0-256.6 - Shear, 30 0
, joints very

closely spaced, clay, carbonate, and
breccia filling.

ROCK TYPE

Quartz Diorite

DEPTH

(FTJ

270
(233.8)

260
(225.2)

250
(216.5)



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 ALAS KA POWER AUTHOR ITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 11 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 12 OF 24

DEPTH

1FT.) ROCK TYPE
DESCRIPTiON: COLOR, TEXTURE, FOLIATION,JOINTING,FRACTUAING, FAULTING,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(fT.)

R!':C

p'QDj

DEPTH

(FT.)
ROCK TYPE

DESCRIPTION: COLOR; TExTURE, FOLlATION ,JOI NT1NG, FRACTURING, FAULTI NG I

ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC.

LENGTH
OF RUN

(H)

REe

(ROD)

310
(268.5)

Quartz Diorite Run 76l~

Run 77

310.2 I 99
to (83)

315.4

Quartz Di orite 339.0-345.0 - Alteration zone, bleached light
gray, slightly altered hydrothermally, feld
spars beginning to alter to clay. Joi·nts very
close to closely spaced at 30°, generally
healed and tight with carbonate filling and
iron oxide staining, hard to moderately hard.

343.0 - Core loss 0.2 feet.

345.0 - Joints close to moderately closely
spaced.

Run 83 100
(100)

Run 84

342.9 I 98
to (92)

348.8

Run 88

363.1 1100
to (75)

368.2

Run 89

368.2 1100
to (98)

373.2

Run 87

358.9 1100
to (40)

363.1

Run 86

353.8 1100
to (70)

358.9

100
(100)

Run 85
348.8
to

353.8

357.9-358.6 - Fracture zone, joints very
closely spaced at 10°_20°, 30°, and 50°.

360.1 - Joint, 50°, highly altered hydro
thermally, carbonate filling.

360.1-361.4 - Fracture/alteration zone,
slightly altered hydrothermally, joints very
closely spaced (scalloped). Moderately hard
to soft, friable.

368.2-373.2 - Core loss 0.2 feet.

370
(320.4)

360
(311.8)

350
(303.1 )

Run 78

315.4 I 99
to (88)

320.6

Run 79

320.6 1100
to (100)

325.6

--
Run 80

325.6 1 72
to (48)

330.2

Run 81
330.2 I 20
l~g 7 (0)

Run 82

332.7 I 96
to (65)

337.9

Run 83
337.9 1100
to (100)

342.9

318.8-319.7 - Shear/alteration zone, bleached
light gray, slightly to moderately altered
hydrothermally. Friable, feldspars altering
to clay, iron oxide staining on joints and
fractures.

319.2 - Shear, 30 D
, 0.13 inch breccia and

gouge, carbonate filling.

320.6-325.6 - Core loss 0.2 feet.
321.2-321.9 - Fracture zone, 00 _20., joints
very closely spaced, iron oxide staining and
carbonate filling.
322.5-325.6 - Fracture/alteration zone,
slightly to moderately altered hydrothermally,
healed joints very close to closely spaced.
Carbonate and clay filling in joints from
altered feldspars, moderately hard.

323.8 - Joint, 30°, slickensides, clay and
carbonate ,filling, minor iron oxide staining.

324.4 - Carbonate vein, 40·, 0.5 inches wide,
offset 0.5 inches along healed shear at 10°,
tight.
328.2-332.7 - Fracture zone, joints very
closely spaced, soft and friable. Core loss
3.3 feet.

320
(277.1)

330
(285.8)

340
(294.4)

] ~ J
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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 PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH·6

SHEET NO. 13 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 14 OF 24

DEPTH

tFl)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLlATION, JOiNTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING I LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

1FT.)

REC

(ROO)
DEPTH

(FTJ
ROCK TYPE

DESCRIPTION: COLOR I TEXTURE, FOLlATION ,JOINTING, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS OR GAIN, CAVING. LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(FT)

REC
(ROD)

Quartz Diorite
374.1-374.7 - Fracture zone, 20-30°, joints
very closely spaced, carbonate filling and
some iron oxide stainin9.

377.2 - Joint, 40°, surface severely altered
hydrothermally to 0.13 inches.

Run 90

373.2 I 96
to (77)

378.4

410
(355.1 )

Quartz Di orite Run 97l ~)

Run 98

406.2 1100
to (98)

410.9

Run 93
388.6 1 100
to hOO)

393.3

Run 101!

420.8 I 99
to (94)

426.0

380
(329.1)

390
(337.7

380.2-382.2 - Shear/alteration zone, slightly
to moderately altered hydrothermally, joints
close to very closely spaced. Numerous re
healed fractures, feldspars decomposin9 to
clay, soft and.friab1e.

381.5-382.2 - Shear zone, 40-50°, joints
very closely spaced, clay gouge, breccia.

383.3-388.3 - Core loss 0.1 feet.
382.2-477.5 - Joints closely to moderately
closely spaced.

Run 91

378.4
to

383.7

Run 92

383.7
to

388.6

100
(72)

100
(98)

420
(363.7)

412.0 - Inclusions of fine grained diorite,
0.2 feet in diameter, sharp contacts,
irregular shape.

421.8 - Inclusion of fine grained diorite,
0.2 feet in diameter.

Run gg

410.9
to

416.0

Run 10

416.0
to

420.8

100
(100)

100
(100)

400
(346.4

397.8-398.1 - Fracture zone, joints very
closely spaced, at 60° to 80°, minor
carbonate coating.
399.5-400.9 - Red staining, irregular and
discontinuous.

402.0 - Felsic dike, granodiorite composition,
0.1 feet thi ck.

Run 94
393.3
to

398.3

Run 95
398.3
400.6

Run 96
400.6

to
403.4
Run 97

100
(86)

100
(76)

100
(95)

100
(98)

430
(372.4)

Run 10

426.0 1100
to (97)

430.5

Run 103

430.5 1100
to (100)

435.6

Run 1041 100
(98)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW VORl<

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 CL.IENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT SUS itna Hydroe 1ectri c Project PROJECT Sus i tna Hydroe1ectri c Proj ect

SITE Watana (North Bank)

HOL.E NO. BH-6

SHEET NO. 15 OF 24 SITE Watana (North Bank)

HOL.E NO. BH- 6

SHEET NO. 16 OF 24

DEPTH

(fT,)
RQG K TYPE

DESCRJPTI ON: COLOR, TEXTURE, FOl.lATION ,JOI NTJNG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAl N, CAVI NG, LOST CORE, CEMENTI NG, ETC

LENGTH
OF RUN

(FT)

REe

(ROO)

DEPTH

(FTJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOiNTING, FRACTURING, fAULTI NG I

ALTERATION, WATER LOSS OR GAl N I CAVING, LOST CORE, CEMENTI NG \ ETC.

LENGTH
OF RUN

(FT)

REO
(ROD)

Run 1121 95183)

Run 1101 43(01-

Run 108
455.~-1 88
_4~~i~

Run 109

458.21 100
to (78)

463.2

95
(83)

un ITllf<J5T1j

Run 112
468.4
to

473.3

Run 116
485.3 61
to (0)

490.5

Run 117

490.51 99
to (95)

495.5-Run 118

495.51 9B
to (77)

500.5

Run 115

480.3 I 94
to (65)

485.3

Run 113

473.31 100
to (92)

477 .B

Run 114
477.81 92
to (72)

480.3

485.3-490.5 - Core barrel mislatched during
drilling. Core loss 2.0 feet.

4Bl.9-482.6 - Fracture zone, joints very
closely spaced at 40°-60°.

472.7-473.3 - Core badly broken by drilling.

477.5-477.9 - Fracture zone, joints very
closely spaced, at 60°-BO°, chlorite coating.

Quartz Diorite

500
(433.0)

490
(424.4)

480
(415.7)

470
(407.0)100

(98)

Run 111

463.91 100
to (88)

46B.4

Run 106

445.61 100
to (90)

450.6

Run 107

450.6/ 96
to (79)

455.8

Run 105

440.41 100
to (94)

445.6

RUI1T04
435.6
to

440.4

454.6-455.1 - Fracture zone, joints very
closely spaced, at 20°_30° and 40°_70°,
carbonate coating.

Ouartz Diorite

460
(398.4)

440
(381.1)

450
(389.7)

.~ ':~ .~ 1 ] ] j ~
,

~ .~ ~ 'j "To) 1l
j 'J .\
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 17 OF 24 SITE Watana (North Bank)

HOLE NO. BH- 6

SHEET NO. 18 OF 24

DEPTH I I OESCR,PTION, COLOR, TEXTURE, FOLlAT'ON,JO'NTlNG, FRACTUR'NG, FAULT' NG, LENGTH REC DEPTH OEseRI PTION : COLOR, TEXTURE, FOLIATION ,..101 NTING, FRACTURING, FAULTI NG, LENGTH REC
ROCK TYPE OF RUN ROCK TYPE Of RUN

(FT.) ALTERATION, WATER LOss OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT.) (ROO] (FT.) ALTERATION, WATER LOSS OR GAIN, CAVING,"LOST COREl CEMENTING, fTC. 1FT) (ROD)

Quartz Diorite I IRun 119
Quartz Di orite 530.5-533.0 - Shear/alteration zone, 532.0- 100

moderately to severely altered hydrothermally, 534.5 (52)

500.5 95
moderately hard. Feldspars altered to clay.

to (91 ) 530.5-531.8 - F,.,to". 'oi,t; y", "0;e,I'" 128
505.7 - Healed shear, 40°, 0.5 inches wide, 505.6 spaced, carbonate fillin9· 534.5 I 100
healed with dark green, fine grained diorite,

IRun 120

531.8-532.8 - Approximately 1.0 foot of to (90)
tight, hard. light gray clay gouge and breccia. 539.5

505.6 100 533.5-547.5 - Core loss 1.2 feet.

to 100) 540
510.6 (461.11j 541.3-541.7 - Fracture zones, joints very Run 129

510 j I I
closely spaced, at 50° and 40°, carbonate 539.5 I 100

(441. 7 filling and iron oxide staining. to (73)
544.6

Run 121

510.6 99

I ~ ~ I
IRun 130to (92)

544.6 I 79515.6 to (55)
547.5

516.2-516.8 - Core badly broken by drilling.

j
---
Run 131

517.7 - Carbonate vein, 0.25 inches wide, Run 122 547.51 100
to (76)irregular and discontinuous. 515.6 98 550 550.4

519.3 - Two joints very closely spaced, at to (66) (476.3)
40°, healed with carbonate. 520.7

j
Run 132

520 ~ I(450.3 550.4 I 94
to (79)

Run 12 555.4
520.7 100
to (67)

525.6 'Run 133

555.4 I 100
Run 124 I to (83)
525.6 100 559.6-561.1 - Numerous healed joints, 60°, 560.7
to (74) carbonate filled.

560
529.5-529.9 - Fracture zone, joints very 530.4 (485.0) 560.8-561.5 - Shear, breccia healed with
closely spaced at 40°, 0.5 inches spacing, carbonate, chlorite, and quartz. Run 134

530 ~ I carbonate filling and chlorite staining. 560.71 100
(459.0)

Run 125 (~~ to (100)
565.7

un 127 100(52)
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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 SUS itna Hydroe1ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 19 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 20 OF 24

DEPTH

(FT)
FlOCK TYPE

OESCR!fI.!..Q.!'.! : COLOR, TEXTURE, FOLIATION, JOI NTI NG, FRACTURING, FAIJ l.TI NG I 6~N~J~ REC
ALTERATION, WATER LOSS OR IJAIN,CAVING, LOST CORE, CEMENTING, ETC. (FT) (RQDJ

DEPTH

(FT)
ROC\( TYPE

DESCRIPTION: COLOR, TEXTURE, ~OLlATION,JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

L~N!3TH REe

O~F~~N (RQD)

99
(82)

570
(493.6)

580
(502.3)

590
(511.0)

Quartz Diorite 1564.6-576.7 - Shear/alteration zone, light
gray, slightly to moderately altered hydro
thermally. Joints close to very closely
spaced, generally 20°_80°, numerous healed
fractures. Feldspars decomposing to clay,
carbonate filling and iron oxide staining.
Soft, friable in places. Core loss O.B feet.

569.0 - Shear, 60°, very thin clay gouge.

571.9-572.7 - Breccia and clay 90uge,
white to light gray, 200 and 500

, soft,
friable.

579.5-580.7 - Fracture/alteration zone,
sli9htly altered hydrothermally, joints very
closely spaced, numerous healed fractures.

581.1-604.3 - Joints closely spaced, some
carbonate filling and iron oxide stainin9.

583.4-583.7 - Core broken by drilling.

590.8-592.8 - Core barrel mislatched during
drilling. Core loss 0.6 feet.

~n 1341100(lOC

Run 135

565.71 90
to (7)

570.7

Run 136

570.7 I 94
to (83)

575.9

Run 137

575.91 98
to (61)

580.7

Run 138

580.71 100
to (64)

585.8

Run 139

585.81 100
to (51)

590.8

Run 140
590.8t 70
592.8 ~

Run 141

592.8
to

597.8

600
(519.6)

610
(528.3)

620
(536.9)

Quartz Diorite

602.1-602.6 - Core broken by drilling.

607.7-607.9 - Core broken by drilling.

611.3-612.4 - Felsic dike. light gray, fine
grained, fresh, 6.0 inches thick. Lower and
upper contacts at 10°, ti9ht.

626.1-627.2 - Felsic dike as above, light
gray, fine grained, 20-30% quartz, 5-10%
mafics, interfingering or containing clasts
of the quartz diorite. Unfractured, contacts
tight and melted, upper at 70°, lower at 40°.

Run 141199(82)

IRun 142

597.8 [ 100
to (42)

602.6

Run 143

602.61 100
to (61)

608.3

Run 144

608.31 100
to (89)

611 .8

Run 145

611.81 78
to (64)

615.4

Run 146

615.41 100
to (96)

620.3

Run 147

620.3\100
to (94)

625.2

Run 148

625.2\ 92
to (79)

630.2

'! ~ ~ 1l ~ ~ ~ ~ 1 ~ .. S 11 1 ~,i. ·1J J d J 3 j
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHOR ITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroel ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 21 OF 24 SITE Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 22 OF 24

DEPTI1
{FT.)

RDel< TYPE
DESCRiPTION: COLOR I TEXTURE, FOUATION,JOINTI NG, FRACTURING, FAuLTI NG,

ALTERATION, WATER L.OSS OR GAl NI CAVING, L.OST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(F1~)

REC
(RaO)

DEPTH
(IT)

ROCK TYPE
OESCRIPTI ON; COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING I LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(FT.)

REC
(RQD)

Run 153

648.7-649.7 - High concentration of biotite. 1645.61 99 I R 680649.7 to (88) (588.9)
(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
Generally hard and fresh, some feldspars
sta i ned brown. Upper contact is gradational 650.5 I 98
over 0.1 feet, feldspars slightly altered, to (88)
ti ght • 655.8

656.0-670.0 - Numerous healed joints, calcite
filling. IRun 155

655.81 96 I ~ 690to (50) (597.6)
660.6

I I I

660
(571.6)1 I IRIinT5fi

Run 150

631.81 100
to (80)

636.7

100
(74)

Run 156
660.6
to

665.7

Run 157

665.71 97
to (90)

670.8

~-

Run 158

670.81 100
674.4-674.7 - Core broken by drilling. 1 to (58)

676.0

Run 159

676.0 I 97
to (93)

680.6

----
Run 160

680.61 98
to (90)

685.4

--
Run 161
685.4- 76
687.9 (72)

Run 162

687.9 100
to (91)

692.5

un

Granodiorite

670
(580.2)100

(100)

Run 148

IRun 151
636.7
to

640.5

IRun 152

640.5 1 98
to (85)

645.6

92

IRun 1491~r
(72)

Core loss 0.4 feet.Quartz Diorite

640
(554.3)

630
(545.6)
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroel ectric Project

SITE

720
(623.5)

Wa tana (North Bank)

722.0-727.1 - Core loss 0.1 feet.

HOLE NO BH-6

SHEET NO 23 OF 24

Run 168

717.1 11 OU
to (92)

722.2

Run 169
722.21 99
to (69)

727.3

SITE

750
(649.5)

Watana (North Bank)

HOLE NO. BH-6

SHEET NO. 24 OF 24

l 4 1 ] 1I ~ ] u -p
J J 'J
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Cli ent ~HSK~, POWER AUTHOR ITY

Project Susitna Hydroelectric Project

Site Watana (North Bank)

DEPTH
(FT.)

20 I I I I I I I I

40

60

80

100

120

140

160

180

200

220

240

260

280-

300

320

340

Job No. P5700.05

Hole No._~B~H_-6~ _

Sheet No. ._1_ of _3_

REMARKS

TOP OF ROCK 8.0'

Fracture zone.

Shear/fracture zone

Fracture.

Alteration zone.

Shear/alteration
zone.

Shear.

Shear.

Fracture zone.

Alteration zone.

•

Client __ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Proiect

Site Watana (North Bank)

DEPTH
1FT.)

360

380

400

420

440

460

480

500

520

540

560

580

600

620

640

660

680 I I I I I I I-H

700

Job No. P5700.05

Hole No.-----.!lli.=.6.

Sheet No. ---.2- of---3.-

REMARKS

Shear.

Shear, healed.

Shear/alteration
zone.

Shear/alteration
zone.

Dike, felsic.

Dike, felsic.

•



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client----!iLASKA PO'/IEIl, AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. BH-6

Site Watana (North Bank) Sheet No. _3_ of __3_

PERMEABILITY CORE RECOVERY ROO NUMBER OF
DEPTH ElEV.

(K) em/nco % % JOI NTS PER
ROCK TYPE REMARKS

(FT.) ( fT.) 10FT.
10- 6 10"4 10-2 20 40 60 eo .20 40 60 80 5 10 15 20

720 - - II-

740 968 f-
END OF BORING

I 740.4'

_0

- --

_0

I
.-'-- ---

J
-

-_._- 0-

- f- --

-- ---

-- ---

_"0-1-'_- --e--
- f-----

- --- -

--

-- _. -- ._-

.f---I

•
.,
J
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DRILLING REPORT

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. 1 OF 24

CONTRACTpR, The Dri 11 i ng Company DRILLING DATES'. July 29 TO August 9. 1980
LOGGED BY,. K.J. White, M.P. Bruen DATE: July 1980

LATITUDE N3,225,586 ELEVATIONS, DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E744,482 GROUND SURFACE 1979.7
AZIMUTH 0600

ROCK SURFACE 1972.8
DIP 60 0

BOTTOM OF HOLE 1328.1
WATER TABLE 1963.7

Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

Run 2
18.0 90

18.3-34.1 - Slightly to moderately weathered. to (20)
Joints very close to close spaced. Core loss 23.8 -1
1.2 feet.

HOLE NO. BH-8

SHEET NO. 2 OF 24

REC
{RQD}

92
(58)

P5700.05

LENGTH
OF RUN

(FT.)

Run 3

23.8
to

28.8

JOB NO.

OESCRI?TI ON : COLOR, TEXTURE, FOL.IATION ,JOINTING, FRACTURING, FAUL.TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

Watana (South Bank)

ROCK TYPE

Andesi te
Porphyry

DEPTH

1FT.)

SITE

PROJECT Susitna Hydroelectri c Project

CLIENT ALASKA POWER AUTHORITY

CASING DIAMETER, NW (3.0") I. D.
CORE DIAMETER: NO (1. 75") O. D.

Casin9 Advancer
Diamond Core - Triple Tube

SOIL
ROCK

LOCATION,

DRILLING
METHOD,

NOTES, 1)
2)

98
(77)

100
(0)

73
(26)

79
(56)

100
(35)

Run 6

Run 5

Run 8
45.6
to

49.6

Run 7
43.9
45.6

Run 4

38.8
to

43.9

33.8
to

38.8

28.8
to

33.8
33.8-38.8 - Core loss 1.1 feet.
34.1-49.6 Fresh to slightly weathered. Joints
very close to close spaced with nonpenetrative
iron oxide staining.

44.3-49.6 - Fracture zone, joints very close
spaced.

46.0-47.1 - Subrounded to subangular
inclusions of argillite. quartz, diorite. and
volcanics up to 2 inches, andesite matrix.
47.1-49.6 - Moderately to severely weathered.
Silty to sandy clay with 20-30% subangular to
subrounded. coarse sand. Core loss 1.1 feet.
Drilling water return 50%.

40
(34.6)

30
(26.0)

49.6

(43. 0)n--~" ---150 Diorite to Light gray to greenish gray, fine to medium Run 9 72
(43.3) Quartz Diorite grained. nonfoliated crystalline rock. 50-80% 49.6- (0)

feldspar, 20-40% mafics (biotite and horn- 52.5
blende), 0-15% quartz and trace carbonate.

64
(0)

%
REC

(RQO)

90
(20)

RUN

L.ENGTH

No
Core

Run 1

13.8
to

18.0

1illn2
18.0
to

23.8

DATE, February 1, 1982

DESCRIPTION: COLOR .TEXTURE, FOL.IATION, ,JOINTING, FRACTURING. FAULTING,

~N,WATER LOSS OR GAIN I CAVING I LOST CORE, CEMENTING, ETC.

I /

ROCK TYPE

&Iiv?!{CfIv

Overburden0.0

OEPTH
(FT)

APPROVED,

10
(8.7)

20
(17.3)

(~:~) ~desite Light gray to greenish gray, aphanitic ground- I I I
Porphyry mass with white, feldspar phenocrysts to 0.1

inch and 5-10% angular inclusions of argillite
to 0.5 inch. Slightly weathered and hard.
Flow structures visible.
Joints very close to close spaced with planar
to irregular, rough surfaces. Penetrative
iron oxide staining up to 0.5 inch, minor
carbonate filling.
8.0-13.8 - No core taken.

13.8-18.3 - Moderately weathered. Joints very
close spaced with traces of sand and silt.
Core loss 1.5 feet.
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHOR ITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 3 OF 24 SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 4 OF 24

DEPTH

(FT.)

60
(52.0)

70
(60.6)

80
(69.3)

ROCK TYPE

Di orite to
Quartz Diorite

DESCRIPTION: COLOR, TEXTURE, FOLIATiON ,JOINTING, FRACTURING, FAULTI NG ,
ALTERATION, WATER Loss OR GAIN, CAYI NG, LOST CORE, CEMENTI NG I ETC.

Fresh and very hard to hard.
Joints close spaced. planar to rough.
Carbonate coating on most surfaces.
49.6-53.4 - Fracture/alteration zone, hydro
thermally altered. joints very closely spaced.
50.1-52.9 - Two alteration zones, severely
hydrothermally altered. 1 inch wide, 30·,
soft and friable.

53.4-61.4 - Joints closely spaced, iron oxide
stained.
60.3-61.4 - Healed shear, diorite breccia in
dark gray, fine grained diorite matrix. Hard
and tight. Carbonate stringers.
61.4 - Contact resheared, 30·, 0.1 inch clay
gouge.
61.4-64.5 - Alteration zone, moderately hydro
thermally altered. Joints very close to close
spaced.
62.2,62.9,64.4 - Severely hydrothermally
altered zones, 1.0-2.0inches wide, at 50-70·.
soft and friable.
64.5-75.0 - Joints very close to close,
surfaces fresh.
65.0-66.0 - Three healed shears up to 1 inch
wide, at 50·. Healed with dark green, fine
grained diorite. Hard and tight.
75.0-78.8 - Fracture zone, joints very close
to close spaced, open at 10-30·, 90·, and D·.
Some treated with carbonate, minor iron oxide
staining and chlorite.
78.8-91.6 - Joints close spaced. Iron oxide
staining, some carbonate filling. Slickensides
on some surfaces.
82.0-85.4 - Fracture zone, joints very close
spaced at 80-90·, 50-60°, and 20-30·. Minor
iron oxide staining, carbonate and chlorite.

83.5 - Slickensides on carbonate staining.

LENGTH
OF RUN

(FT.)

Run 10
52.5
to

56.5

Run 11
56.5
to

59.5
Run 12

59.5
to

63.6

Run 13

63.6
to

68.0

Run 14

68.0
to

73.0

Run 15

73.0
to

77 .7

Run 16
77.7
to

80.7
Run 17
80.7

to
84.0

Run 18

REC

(RQO)

91
(11 )

100
(Ii?)

85
(67)

100
(69)

100
(87)

100
(48)

100
(25)

97
(55)

DEPTH

IFTJ

90
(77.9)

100
(86.6)

110
(95.3)

ROCK TYPE

Diorite to
Quartz Diorite

DESCRIPTION; COLOR I TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG ,

ALTERATION, WATER LOSS OR GAIN, CAlliNG, LOST CORE, CEMENTING, ETc.

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 9reen,
fine grained diorite. Tight, hard.

116.1-121.1 - Core loss 0.3 feet.

LENGTH
OF RUN

(FT.)

Run 18

84.0
to
89.3

~n19
89.3
91.6

Run 20

91. 6
to
96.6

Run 21

96.6
to

.101.0

Run 22

101.0
to

106.2

Run 23

106.2
to

111.0

Run 24

111.0
to

116.1

Run 2~

REC

(RQu)

98
(63)

100
(0)

88
( 57)

100
( 91)

100
(83)

100
(94)

100
(92)

1 ~ :1 ~ ~ ~ ] 11 ~ l "1
'0 "-i i 3 J
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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 Sus itna Hydroel ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 5 Of 24 SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 6 Of 24

DEPTH I DESCRIPTION: COLOR I TfXTURE, FOLIATION, JOINTING, FRACTURING, FAULT!NG, LENGTH REC DEPTH DESCRIPTION: COLOR, TEXTURE, FOliATION, JOINTI NG , FRACTURING, FAULT! NG, 1 6~N~J~ I REC
ROCK TyPE OF RUN ROCK TYPE

{FT} ALTERATION, WATER LOSS OR GAIN 1 CAVING, LoST CORE, CEMENTING. ETC. (F"r) (RQD) (FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC (FT.l (RQO)

Diorite to Di orite to 148.9-149.3 - Diorite dike, dark green, fine
Quartz Di orite Run 25 150 Quartz Diorite grained. Tight irregular contacts at 30·, I Run 32

116.1 95 (129.9) hard. 148.0 1100
to (80) to (96)

120 ~ , /121.1 152.6-167.5 - Core loss 0.7 feet. 152.6
(103.9)

Run 26 Run 33

121.1 100 152.6 1100
to (76) to (89)

126.1 157.7

Run 34
Run 27

160 157.7 I 96
126.1 100 (138.6) to (85)
to (98) 162.7

130 ~ I I~(112.6)
Run 35

Run 28
162.7 I 90

131.1 100 to (79)
to (88) 167.5

135.6

Run 36
Run 29

170 167.51 99
135.6 100 (147.2 171.5-173.0 - Shear/alteration zone, hydro- to (86)

to (82) thermally altered, bleached white, medium hard 171.9
140.8-142.9 - Core loss 0.5 feet.

1
140 .8140 1 1141.0-190.0 - Joints closely spaced, planar,

to soft and friable, joints very close, some
(121. 2 I Run 30

tight and healed with chlorite. Clay g~uge Run 37
rough. Carbonate or chlorite filling. less than 3 inches. Angular fragments 0.5-1.0

140.8- 79 inches. Resheared healed shea~ core loss 0.7 171.9 I 85143.9 (26)
1--. feet. to (39)

176.5-182.7 - .Red staining intergranular. 176.5

145.0-147.1 - Shear/fracture zone, joints very Run 31 Irregular, discontinuous.

close, 40-90·. Chlorite filling. 142.9
100.) I

Run 381
146.0-146.3 - Slickensides on chlorite surface. to (70) 176.51 90
Joints tight. Fresh and hard. 148.0 180.7-181.0 - Possible fracture zone, core to (80)rlaC

broken into fragments less than 1 inch, some 181.0
Run 32 (155.9 fragments of healed breccia core loss 0.5 feet
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 7 OF 24 SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. B OF 24

DEPTH

(fT)
ROCK TYPE

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

LENGTH
OF RUN

(FTJ

REC

(RQD)

DEPTH

(FTJ
ROCK TYPE

OESCRIPT\O~ : COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAuLTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
Of AUN

(FTl

REC

(ROO!

Run 40

'" ;-1 r'8189.2 (73)

Run 41

189.2 I 100
to (98)

194.2

190
(164.5)

Oi orite to
Quartz Oiorite

189.2-189.4 - Possible fracture zone, sli9htly
to moderately hydrothermally altered, fragments
less than 1 inch, some healed breccia. Core
loss 0.4 feet.
190.0-230.0 - Joints moderately close spaced,
plane, rough, carbonate coated.

Run 39

181.0
to

185.9

100
(97)

220
(190.5)

Di orite to
Qua rtz Di orite

221.2-222.2 - Fracture/alteration zone, hydro
thermally altered, bleached white, joints very
close at 30-40°. Iron oxide staining,
slightly altered, hard.
224.1-228.1 - Red staining, irregular, dis
continuous.
225.4-230.6 - Core loss 0.2 feet.

, Run 46
21~'9-1 }OO
~~68)

Run 47

215.1 1100
to (88)

219.3
RiJrlI+!j
219.3- 100
221.2 100
Run 49

221.21 100
to (83)

225.4

200
(173.2

210
(181.9

199.0-201.8 - Red staining, discontinuous.
200.5 - Healed shear, 40°, 1 inch wide,
healed with dark green diorite. Tight, hard,
competent.

206.8-207.9 - Fracture/alteration zone,
hydrothermally altered, joints very close at
30°, healed with carbonate, iron oxide
staining, patches of rock bleached white,
tight, hard.
210.9 - Healed shear. 0.5 inch wide, carbonate
filling at contact, tight, hard, healed with
dark green diorite.
211.0-215.1 - Core loss 0.6 feet.

Run 42

194.2 I 100
to (98)

199.2

I ~~~43
~W~

Run 44

201.0/100
to (100)

206.4

~.
Run 45

206.41 87
to (76)

211 .0

Run 46

230
(199.2

240
(207.8

230.0-290.0 - Joints moderately close, plane,
rough, carbonate coated.
230.6-231.8 - Joint, tight, red staining
penetrating 0.5 inches on each side.

238.7, 239.2, 246.2 - Healed shears, 20-70°,
less than 1 inch wide, healed with dark green,
fine grained diorite, tight, hard.

Run 50

225.41 96
to (71)

230.6

~
Run 51

230.61 96
to (94)

235.6

Run 52

235.61 98
to (89)

240.9

Run 53

240.91 100
to (91)

245.6

J !I 1 9 ~ 1) 1 1 1 '1
Ii
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroel ectri c Proj ect

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 9 OF 24

PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 10 OF 24

DEPTH

(FTJ ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLlATION ,.101 NTING, FRACTURING, FAuLTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTI NG. ETC.

LENGTH I REC
OF RUN (ROD)

(FT)

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION I .101 NTI NG, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING. L.OST CORE, CEMENTING. ETC

LENGTH
OF RUN

(FT/

REC
(RQD)

Run 64

291.0 1100
to (75)

296.1

Run 65

296.1 1100
to (89)

300.8

Run 66

3008:1 ;"
3n3.~ (95)

Run 67

303.7 100
to (76)

308.8

306.5-308.5 - Core broken during drilling,
fresh angular pieces.

300.8-302.5 - Healed shear zone, 50-70°, very
close shears healed with dark green quartz
diorite, tight, hard. competent.

294.6-295.9 - Core badly broken during
drilling.

Quartz Diorite IJoints moderately close to close, planar, IRun 60
to Granodiorite smooth to rough, mostly carbonate coated.

275.3 1100
to (100)

280 ~ 1280.7-781.0 - Dik,!po"j b1, ',,'oj'oo of ~O'3
(242.5) granodiorite, fine grained groundmass of

orthoclase feldspar and quartz, medium grained Run 61
plagioclase feldspar phenocrysts, tight 280.3 I 98
contacts, hard. to (98)

284.4

Run 62

284.4 I 94
287.8-291.0 - Core barrel mislatch during ~o (85)
drilling. Core loss 1.0 feet. 287.8

Run 63

290 ~
1290.0-330.0 ~ Joints moderatel.'( close, planar, I ~~i'~-I (~~)

(251.1 rough, few wlth carbonate coatlng. .

300
(259.8

100
(77)

Run 58

270.1
to

275.3

265.1 1100
to (62)

270.1

Run 54

245.6 1 98
to (81)

251.0

Run 55

251.0 1100
to (57)

255.2
--

Run 56

255.21 100
to (76)

260.1

Run 57

260.1 I 98
to (70)

265.1

261.6-262.2 - Healed shear, 10-20°, healed
with dark green diorite, tight.

246.8-247.2 - Alteration zone, slightly to
moderately altered hydrothermally, feldspars
altering to clay, mafics completely altered,
bleached white. Joints at 50° with iron oxide
and carbonate, hard to moderately hard.

250.0-251.8 - Possible shear/alteration zone,
bleached light gray, slightly to moderately
hydrothermally altered, hard to moderately
hard. Joints very close at 50°, most tight
but some opened by drilling, carbonate filling
and iron oxide staining. Some clay on joints
from altered feldspars.
251.8-324.5 - Joints close to moderately close
except where noted.
254.8-258.8 - Red staining, irregular,
discontinuous.

Oiorite to
Quartz Diorite

270
(233.8
27l.5L-
(235.l~ Quartz Oiorite Light gray, medium grained, non-foliated, 1Run 59

to Gradodiorit crystalline with 15-30% mafics (biotite and
hornblende), 10-15% quartz, up to 10% pink
feldspar. Gradations to granodiorite.
Contains inclusions of fine grained diorite,
trace of pyrite and carbonate. Generally very i---- I I
hard to hard, fresh and competent.

260
(225.2)1

250
(216.5)
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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 PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO, BH-8

SHEET NO, 11 OF 24 SITE Watana (South Bank)

HOLE NO, BH-8

SHEET NO. 12 OF 24

DEPTH

(FT.l
ROCK nPE

OESC;RIPTI ON; COLOR, TEXTURE, FOLIATiON, JOI NTI NG, FRACTURING, FAuLTI NG, ~~N~~~ I REC
ALTERATION, WATER LOss OR GAIN, CAVING, LOSTCOAE, CEMENTING, ETC (FT) (RQO)

DEPTH
(FT.)

ROCK T'!'PE
O!::SCRIPTION : COLOR I TEXTURE. roLiATION ,JOINTI NG, FRACTURING, FAULTI NG,

ALTERATION, WATI':R LOSS OR GAIN, CAVING, LOST CORE, CEMENTI NG, ETC.

Ll::NGTH
OF RUN

(FT)

REC
(RQD)

310 ~ Quartz Diorite
(268.5)' to Granodiorite

Run 68

308.8 \100
to (93)

313.2

Diorite/
Di orite
Porphyry

phenocrysts, fresh, hard.
Joints coated with chlorite and carbonate.

Run 75
340.1-1 ,~~,

~3~~

Run 76

Run 70

318.31 94
to (84)

321.5

Run 77
348.4 1100
to (68)

351.8

346.3-351.9 - Joints close to moderately close, 3~~.2
carbonate coating and filling. 348.4
Rock description, as above.

320
(277.1)

324.6-333.1 - Felsic, possible aplite dikes,
light pinkish gray, 3 and 2 inches wide at
30° and 20°, respectively. Unfractured, hard.

Run 69

313.2
to

318.2

Run 71

321.5
to

326.9

100
(98)

100
(94)

347.2
(300.7)

350
(303.1)

Quartz Diorite

351.9-437.5 - Joints close to very close,
planar, smooth to rough, carbonate coated,
zones of iron oxide staining.

Run 78

351.8
to

356.8

Run 79

100
(100)

100
(100)

100
(62)

100
(90)

-gs
(69)

Rlin!l3

3~~. 5 I l(~q)
375.8

Run 80
360.9
to

364.2

356.8
to

360.9

-m.fi1lIT

360.9-361.1 - Diorite porphyry inclusion.

366.3
(317.2~ Diorit~Dar,k.gre~n sh g~ay. fine grained.crystalline Run 82

Porph;;y Imatrlx Wlt medlum to coarse gralned
p,lagioclas phenocrysts, 40-50% mafics, fresh, 365.51 100
hard, to (82)
369.5 - Felsic dike, light gray, 1.5 inches 370.5
wide, 30°, fractured alon9 trend, tight
contacts.

370
(320.4

360
(311.8)

100
(90)

97
(97)

100
(96)

335.8
to

340.1

Run 73

Run 74

Run 72

326.9
to

330.8

330.8
to

335.8

330.0-346.3 - Joints close to very close,
planar, smooth to rough. Carbonate coated
with zones of iron oxide staining.

Diorite/D~kgreenish gray, fine grained crystalline
Porphyry I rock with medium grained plagioclase

340
(294.4

339.3
(293.8

330
(285.8

J 'Ii "\ ] ~
.~

~ ~ } l 1 ~
J ;i j "
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 13 OF 24 SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 14 OF 24

377.0 I rl Run 84
(326.5) Quartz Diorite Rock description, as above.

378.3 - Felsic dike, possibly aplite, light 375.8
gray, unfractured, 0.5 inches wide, 40 0

, tight. to
380.7

38D
(329.1)

Run 9D

4D3.5 I 91
to (26)

4D9.0

Run 91

4D9.D I 93
to (49)

413.1

DEPTH

(FT.l
~OCK TYPE

Oi orite
Porphyry

DESCRIPTION: COLOR I TEXTURE, FOLlATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAY lNG, LOST CORE, CEMENTING. ETC.

LENGTH I REC
OF RUN

(FT.) (ROD)

J<UrlllT
370.5

1
100

to (91 )
375.8

10D
(86)

I

DEPTH
(FT.)

410
(355.1)

ROCK TYPE

Quartz Di orite

OESCRIPTION: COLOR, TEXTURE, FOLIATION,JOINTlNG, FRACTURING, FAULTING,
ALTERATION, WATER LOSS DR GAIN, CAVI NO, LOST CORE, CEMENTING, ETC

405.3-41D.9 - Fracture/alteration zone,
yellowish gray, slightly hydrothermally
altered, generally moderately hard but
occasionally soft. Carbonate and iron oxide
staining.
407.1 - Moderately to severely altered,
possible shear, 2.0 inches wide. Broken
rock fragments less than D.5 inch.

LENGTH
OF RUN

(FT.)

REC
(ROD)

Run 85

380.7 I 89
to (56)

384.3

385.1-387.0 - Shear/alteration zone slightly
to moderately altered hydrothermally, soft
and friable. Iron oxide staining and carbonate
filling on joints. Silty sand gouge. Core
loss 0.4 feet.
385.1-400.5 - Iron oxide staining on most
joints.

39D
(337.7)

40D
(346.4)1

403.5-413.1 - Core loss D.8 feet.

Run 86

384.3 I 98
to (36)

389.3

Run 87

389.3 1 98
to (67)

393.7
---

Run 88

393.71 100
to (lDD)

398.0

Run 89

398.0 I 100
to (93)

403.5

Run 90

42D
(363.7

430
(372 .4

418.3-418.5 - Healed shear, quartz diorite
breccia in fine grained quartz diorite
groundmass, tight.
420.0-429.0 - Iron oxide staining on most
joints.

433.7-437.5 - Shear/fracture zone, joints
very close, 20 0 _50 0

, some healed with
carbonate.

433.7-434.81
436.1-437.5) Soft and friable rock,
slickensides, chlorite, clay gouge to
2.0 inches. Core loss 1.1 feet.

Run 92

413.1 110D
to (73)

418.3

Run 93

418.3 10D
to (79)

422.5

Run 94

422.5 100
to (100)

427.6

Run 95

427.61 100
to (57)

432.2

--
Run 96
432.2- 69
434.8 (38)

Run 97
89434.8-

437.5 (24)
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 15 OF 24 SITE Watana (South 8ank)

HOLE NO. 8H-8

SHEET NO. 16 OF 24

DEPTH

(FT.)

440
(381.1 )

450
(389.7

ROCK TYPE

Quartz Diorite

oEseR I PTlO~: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FA\.! LTI NG,
ALTERATION, WATER LOSS OR GAIN, CAY lNG, \..OST CORE, CEMENTI NG, ETC

437.5-453.3 - Joints very close to close
spaced, healed with carbonate, iron oxide
stained.

443.1-446.2 - Shear/alteration zone, rock
bleached white, 40-90 0

, moderately weathered.
Joints and fractures close, rough, planar.
0.8 feet clay gouge.

448.4-453.4. - Core loss 0.6 feet.

453.3-610.0 - Joints moderately close to
close, planar, smooth to rough, some carbonate
coated.

LENGTH
OF RUN

(FT)

I I
Run 98

437.5
to

442.2

Run 99
442.2

to
447.2

Fun 100
447.2

to
452.2

Run 101
452.2
to

457.4

Run 102

REC
(ROO)

98
(66)

94
(54)

88
(88)

100
(100)

DEPTH
(FT)

470
(407.0)

480
(415.7)

490
(424.4),

RO~K TYPE

Quartz Di orite

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG I

ALTERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING, ETC

477.8-478.0 - Alteration zone, rock bleached
white, moderately hydrothermally altered,
soft and friable along joints at 50 0

•

LENGTH
OF RUN

(FT.)

un 105
468.4

499.4

Run 106

471.4
to

476.6

Run 107
476.6

to
481.8

un 108
1181.5
483.0

Run 109
483.0

to
486.8

Run 110
486.8

to
491.6

REG
(RQD)

100
(100)

100
(100)

100
(75)

d881

92
(82)

100
(100)

460
(398.4

457.41 100
to (100)

462.2
Run 111

Run 103
462.2
to

466.6

Run 1041
466.6
468.4

100
(100)

100
(89) 500

(433.0

494.2-496.8 - Alteration zone, rock bleached
white, hydrothermally altered, soft and
friable. Core loss 0.5 feet. Feldspars
weatherin9 to clay, slightly to moderately
altered.

499.4-502.7 - Felsic dike, light gray, fine to
medium grained, less than 10% mafics, hard.

491.6
to

496.6

Run 112

496.6
to

501.7

90
(48)

100
(96)

'\ 4 ] ~ q J )) 'j , 3 j ~
, ) ~ ]j
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT Sus itna Hydrael ectri c Project

100
(100)

Run 120

537.91 98
to (86)

542.9

Run 121

542.91 100
to (100)

548.1

L.ENGTH I REC
OF RUN

(Ft) (ROD)

-
Run 119

532.6 I 96
to (64)

537.9

Run 12
562.81 96
567.8 (0)

Run 125

558.0 I 98
to (0)

562.8

Run 122
548.1
to

552.8

RiJilTlJ I 00
~~U- (0)

Run 124

554.2 100
to (0)

558.0

I I ..J

HOLE NO. BH-9

SHEET NO. 18 OF 24

DESCRIPT~; COLOR, TEXTURE, FOL.IATION,JOINTING, FRACTURING, FAULTING,
AL.TERATION. WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC

553.0-569.9 - Fractured/alteration zone,
bleached white-gray, slightly to moderately
hydrothermally altered, joints very close to
close at 30-60 0

, healed with carbonate, iron
oxide stained. Moderately hard to soft,
friable in places. Feldspars altering to
clay. Core loss 0.2 feet.

535.0-536.3 - Occasional friable zones with
clay up to 0.1 feet. Core loss 0.5 feet.

ROCK TYPE

Watana (South Bank)

Quartz Diorite

SITE

DEPTH

tFrJ

550
(476.3)

540
(467.7)

560
(485.0)

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-8

SITE Watana (South Bank) SHEET NO. 170F 24

DEPTH DESCRIPTION: COLOR, TEXTURE, FOL.IATIDN,JOINTING, FRACTURING, FAUL.TI NG, L.ENGTH REe
ROCK TYPE OF RUN

{FLl AL.TERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FrJ (ROD)

Quartz Diorite

Run 113
501.7 96
to (87)

507.0

508.4-520.7 - Alteration zone, bleached white- Run 114
gray, slightly to moderately hydrothermally 507.0 88altered, numerous healed joints. Feldspars to (28)

510 altering to clay, moderately hard but friable 512.0
(441. 7) in places, joints close at 30-70 0

•

Run 115

512.0 94
to (0)

517 .4

Run 116

517.4 100
520 to (34)

(450.3) 522.4

Run 117
522.4 100
to (98)

527.5

Run 118

527.5 96
530 to (92)

(459.0) 531.5-540.9 - Alteration zone, bleached white- 532.6
gray, slightly to moderately hydrothermally
altered, moderately hard to soft. Feldspars
alterina to clav.
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CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroel ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 19 OF 24 SITE Watana (South Bank)

HOLE NO. BH-8

SHEET NO. 20 OF 24

DEPTH
(FT.)

ROCK TYPE
OESCRIPTJ ON : COLOR, rlexTURE, FOLIATION ,JOI NT1NG, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC

LENGTH
OF RUN

(FT.l

REG
( ROD)

DEPTH
(FT,)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JO!NTING, FRACTURING, FAULT! NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETc.

LENGTH
OF RUN

(FT)

FlEe
(RQD)

100
(74)

Run 136
610.6- 100
614.0 (47)

Run 137
614.0 96
to (50)

619.2

Run 134
602.6- 97
605.6 (77)

Run 135
605.6 100
to (92)

610.6610.8-635.2 - Joints close to very close,
many healed with carbonate.

593.3 - Shear, 30 0
, 2 inches wide, brecc~nd~l

goug~, mode~ate1y ~O!t, SUlphide minera1ization Run 133
and lron oXlde stalnlng.

597.6
to

602.6

Quartz Diorite

610
(528.3)

600
(519.6)

96
(0)

94
(39)

92
(87)

100
(98)

Run 130

5B2.1 1100
to (100)

587.2

Run 129

577.0
to

582.1

l(lJi1T2o
562.8
to

567.8

,Run 127

567.8
to

573.2

581.6-582.5 - Alteration zone, bleached white,
slightly altered hydrothermally, hard.

573.0 - Texture of quartz diorite changes.
Quartz and white feldspar are fine grained and
intergrown, green feldspar (20-30%) is medium
grained.

Run 128
573.2
to

577.6-586.6 - Joints close to moderately close,~~~
carbonate coating and iron staining.

569.0-578.8 - Healed shears, closely spaced,
less than 0.1 feet wide, healed with dark
9reen, aphanitic quartz diorite, ti9ht. Core
loss 0.6 feet.

Quartz Diorite

570
(493.6)

580
(502.3)

IRun 140

590
(511.0)

589.0-592.5 - Shear/alteration zone, bleached
white-gray, sli9ht1y altered hydrothermally,
healed and resheared. Numerous, very close
shears healed with possible quartz/andesite,
randomly oriented from 0-90 0

, hard.

589.0-589.32
592.1-592.55 Zones of reshearing,
breccia, and gouge, moderately soft and
friable.

Run 131

587.21 100
to (71)

592.3

Run 132

592.31 98
to (81)

597.6

620
(536.9)

626.2-627.7 - Core broken by drilling, rock
fragments 1-2 inches, possible fracture zone.

Run 13
619.2 100
to (56)

622.6

Run 13

622.6 100
to (54)

627.8

~ 3 !j ~ ~ 1 ~ 1 ~Jl --~
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630 J Quartz Diorite 1628.2-629.8 - Core badly broken, rock fragment
(545.6) I 1.0-2.0 inches. ~~~~~

ACRES AMERICAN INCORPORATEO - CONSULTING ENGINEERS
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DRILLING REPORT

fun 141
630.4 1100
to (69)

635.6

635.2-700.0 - Joints moderately close, planar,
smooth, most carbonate coated. I I I

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8

SITE Watana (South Bank) SHEET NO. 22 OF 24

DEPTH DESeRI PTION : COLOR, TEXTURE, FOLIATION ,..lOI NTI NG, FRACTURING, FAULTI NG, LENGTH REC
ROCK TYPE OF RUN

(FT,} ALTERATION, WATER LOSS OR GAIN, CAVING,"LOST CORE, CEMENTING, ETC. 1FT.) (RaD)

Qua rtz Di orite Run 147
660.7 100
to (100)

665.8

Run 148

665.8 100
to (96)

671.1
670

(580.2)
671.1-676.4 - Core loss 0.3 feet.

Run 149

671.1 94
to (85)

676.4

Run 15C

676.4 100
to (100)

680 681.6
(588.9)

682,3-690.8 - Red stainin~, irregular and
discontinuous, intergranu ar. Run 151

681.6 100
to (98)

686.9

Run 15

686.9 100
690 to (92)

(597.6) 692.2

692.2-695.0 - Core barrel mislatched durin9
drilling. Core loss 0.2 feet.

Run 153

REC
(ROD)

LENGTH
OF RUN

(FT.I

Run 144

645.1 /100
to (94)

650.4

Run 145

650.41 100
to (lOO)

655.4

IRun 146

655.4 I 98
to (91)

660.7

IRun 142

635.61 91
to (87)

640.9

IRun 143

640.91 100
to (95)

645.1

JOB NO, P5700.05

HOLE NO, BH-8

SHEET NO, 21 OF 24

CESCRIPfl ON : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTJ NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

646.7-650.1 - Shear/alteration zone, rock
bleached white-gray, slightly hydrothermally
altered, soft and friable. Breccia and clay
zone 0.7 feet wide, joints close at 40-75°,
carbonate coating.

ROCK TYPE

Watana (South Bank)

DEPTH

(FT.)

SITE

PROJECT Susitna Hydroel ectri c Proj ect

CLIENT ALASKA POWER AUTHORITY

660
(571.6)

650
(562.9)

640
(554.3)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALAS KA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JOB NO. P5700. as

REC
(RQD)

LENGTH
OF RUN

(FT)

Run 160

726.6\100
to (87)

731.2

Run 1591 96
(77)

Run 162

736.21 100
to (88)

741.2

Run 164

746.21 100
to (73)

751.3

Run 161

731.21 100
to (96) .

736.2

Run 163

741.21 92
to (92)

746.2

[RUn 1651 d~~)_

HOLE NO. BH-8

SHEET NO. 24 OF 24

END OF BORING

DEseRI PTION : COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAU LTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

731.9-747.1 - Numerous rehea1ed joints.

ROCK TYPE

Watana (South Bank)

Quartz Di orite

SITE

DEPTH

(FT.)

730
1(632.2)

752.4 J---
(651.6) --

750
(649.5)

740
(640.9)

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-8

SITE Watana (South Bank) SHEET NO. 23 OF 24

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION, ,JOINTING, FRACTURING, FAULTI NG,
LENGTH REO

(FT.)
ROCK TYPE ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC

OF RUN
(RQD)(FT.)

Quartz Diorite
Run 153
692.2- 86
695.0 (71)

f------

Run 154

695.0 100
to (74)

700.0

700 700.0-752.4 - Joints closely spaced, planar.
(606.2) smooth to rou9h. carbonate coated.

Run 155
700.0 100
to (86)

705.1

Run 156
705.1 98
to (83)

710.4

710
614.9)

Run 157

71 0.4 100
Run 158 redrilled. to (100)

715.0

Run 158
715.0 83
to (60)

721.3

720
623.5) 721.6-724.3 - Joints close. carbonate coating.

Core loss 0.2 feet.
Run 159
721.3 96

to (77)
726.6

~
.~ ~ 1 1 ~ ~ .~ ~ ~ ~,~1
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Diorite/

REMARKS

Dike, felsic.

Dike, felsic.

•

Alteration zone.

Fracture/ alterati on
zone.

Alteration zone.

Fracture zone.

Shear.

Shear zone.

Shear zone.

Shear/alteration
zone.

Job No. P5700.05

Hole No .._--,BecH,---ooS _

Sheet No. _2_ of __3_

Di orite
Porphyry

ROCI< TYPE

Quartz
Di orite

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Watana (South Bank)

700

680

640 I 11II1 I I I I

560

400

620 I .,. I H-+-

600

540 I .1 II I I

500

3S0

4S0 I 11III I I 1 I I

660

360

460 I 11III I I 1 I I

DEPTH
(FT.)

5S0

520

440

420

REMARKS

TOP OF ROCK S.O'

Fracture zone.

•

Fracture.

Shear zone.

Shear, hea 1ed.

Shear, healed.

Shear/fracture zone

Dike, granodiorite.

Shear.

Shear, healed.

Job No. P5700.05

Hole No._~B~H-~S,,----- _

Sheet No.~ of~

ROCI< TYPE

I nin ..... i+o/ ~Fracture zone.
Shear.

Client ALASKA POWER AUTHORITY

Project Sus itna Hydroel ectri c Project

Site Watana (South Bank)

40

60

lSO

340

i60

140



Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUIHORITY Job No. P5700 05

Project Susitna Hydroelectric Project Hole No. BH-8

Site Watana (South Bank) Sheet No. _3_ of __3_

PERIi4E:ABILITY CORE RECOVERY ROO NUMBER OF
DEPTH ELEV.

(K) em/lit % % JOINTS PER
ROCK TYPE REMARKS1FT.) {FT.) 10FT

10- 6 loA 10"2 20 40 60 eo 2.0 40 GO SO :i "0 15 20

Quartz
f------- -- Diorite
720 1-

740 f-------

r--- 1330
760 END OF BORING
f-- f- - -- 752.4'

f------- -f-f- --

f--
f-l~

f-- --

f--- --

r--- --f-

t--

f---

f-- f----

1----f- -- - -- f-f-

t-----~

-----

f-- ---- , I-f- _._~

I---~-- - - f- -

1--- 1--- - --f--

f- --- -

I--- -- - 1-. -- - -

~. -

._--

liJ

] 1 ~ ) 1 :] 11 ~ j J ~;J ~,
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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

PROJECT, Susitna Hydroelectric Project HOLE NO.: BH-12

SITE: Watana (South Bank) SHEET NO. 1 OF 26

CONTRACTPR, Interstate Exploration Inc. DRILLING DATES: July 18 TO August 5, 1981
LOGGED BY,. K.J. White, R.R. Henschel DATE: September 1981

PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO, BH-12

SHEET NO, 2 OF 26

ALASKA POWER AUTHORITY

REC

(RQD)

P5700.05

LENGTH
OF RUN

tnl

JOB NO,

DESCRIPTION: COLOR, TEXTURE, FOL.IATlON, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING,.1..0ST CORE, CEMENTING, ETC

Overburden

ROCK TYPE

CLIENT

DEPTH

(FTJ

CASING DIAMETER: NW (3.0") L D.
CORE DIAMETER: NQ (1.75") O. D.

Casing Advancer
Diamond Core - Triple Tube

SOIL
ROCK

DRILLING
METHOD,

88
(8l)

100
(57)

100
(82)

o (0)Run 5

Run 3
29.8
to

34.7

Run 6
37.4
39.8

Run 7

39.8 I 98
to (93)

44.8

37.8 - Heavy iron oxide staining.

Li ght bl ui sh-gray to green ish-gray, ge nera 11 y Run 2
aphanitic to fine grained, contains numerous 27.0 100
angular fragments of argillite ranging from to (55)
0.13 to 1.0 inch (average 0.25 to 0.38 inches)~2~9~.~8--t --1
2-5% of rock. Generally hard.
Joint spacing varies from very close to closely
spaced in altered zones, to widely spaced in
hard zones. Heavily stained with iron oxides,
slightly to moderately weathered and open.
Penetrative weathering up to 0.25 inches.
27.0-31.8 - Moderately weathered along joints,~
penetrative to 0.5 inches, slightly friable. I ;~~7~ I lnn I

36:.12

Andesite

30
(17 .6)

40
(23.5)

27.0
(15.9)

o
(0)

%
REC

(RQol

RUN

LENGTH

Run 1
0.0
2.0

DESCRIPTION: COLOR ,TEXTURE, FOl.IATION, JOINTING, FRACTURING, FAULTING1

ALTERATION ~ WATER LOSS OR GAIN, CAVING. LOST CORE. l%MENTING, ETC.

Overburden of cobbles, boulders of grano
diorite.

N3,225,624
E744,515
220°
36°

LATITUDE

DEPARTURE

AZIMUTH
DIP

ROCK TYPE

ELEVATIONS, DATUM MSL, A.S.P.C., Zone 4
GROUND SURFACE 1975.7
ROCK SURFACE 1959.8
BOTTOM OF HOLE 1505.9
WATER TABLE

Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

Overburden

LOCATION,

DEPTH
(FT.)

NOTES, 1)
2)

o

10
(5.9)

/
20

(11 .8)

APPROVED, vI~J1lG(~ DATE, February I, 1982

50
(29.4)

49.8-51.7 - Fracture zone, very closely spaced
fractures, intersecting joints at 50° and
0-20°. Slightly to moderately weathered with
penetrative iron oxide staining to 0.75 inches
51.7-52.1 - Yellow-brown sandy/clay layer,
0.25 feet thick, small fragments of highly
weathered andesite. Sharp contacts at 50°.

Run 8

44.8
to

49.8

Run 9
49.8
51. 9

Run 10

100
(94)

100
(0)

97 (46
/



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 ALAS KA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 3 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 4 OF 26

100
(60)

96
(84)

100
(82)

100
(80)

Run 23
93.5
to

98.5

LENGTH I REC
OF RUN

(FT) (ROD)

--
Run 20

84.6 /100
to . (9)

89.6

98.5
to

103.5

Run 21
89.6 97

to (59)

Run 22 0 (0)

OESCRIPTI ON : COLOR, TEXTI,.lRE, FOLIATION ,JOINTING, FRACTURING, FAULTI NO,
ALTERATION, WATER LOSS OR GAIN, CAYI NO, LOST CORE, CEMENTI NG. ETC

Run 25

103.5 I 100
to (36)

108.5

0.25 inches.
86.6-87.6 - Open fractures, 0-100

, up to
0.5 inches wide, filled with highly
weathered rock fragments, locally healed
with calcite.

Run 27
114.0

to
119.0

108.5-108.7 - Gradational contact.

93.3-108.5 - Joints generally close to
moderately closely spaced, tight to partially
open. Fresh to moderately weathered with
moderate iron oxide staining. Minor clay
coating.

97.2-98.1 - Fracture zone, very closely spaced
joints, slightly weathered, iron oxide stained,
open. Moderately hard.
99.5-99.8 - Felsic dike, medium gray, very finelRun 24
grained, very hard.

ROCK TYPE

Andesite

DEPTH

(IT)

(~~~9)i 8------------------1 Run 26
110 Oiorite Light to medium gray, medium grained

(64.7) crystalline rock. Hard to very hard, fresh to 108.5
slightly weathered along joints with minor to
iron oxide staining. 114.0

100
(58.8)

90
(52.9)

REC
( ROD)

94
(34)

97
(63)

LENGTH
OF RUN

(FT)

75.1
to

79.6

Run 19
79.6
to

84.6

Run 14
67.2-1100
69.5

Run 15
69.5- 84

100
(78)

Run 10
51.9 I 97
to (46)

57.3

Run 11
57.3- 100
59.4 (19)

Run 12
59.4 100
to (42)
~

Run 13

62.0 1100
to (46)

67.2

I I

OEseRI prl ON: COLOR, TEXTURE, FOLIATiON ,..JOINTING, FRACTURING, FAULT! NO,
ALTERATION, WATER LOSS OF! GAIN, CAVING, LOST CORE, CEMENTING, ETC

76.5-77.2 - Shear, 15 0 _20 0
, thin clayey breccial Run 18

coating.

70.0-73.0 - Shear/fracture zone, joints very
close to closely spaced at 40 0 -60 0

, open,
moderately weathered. Friable locally, iron
oxide stained, some sandy clay.

83.6-93.3 - Shear/alteration zone, slightly
bleached hydrothermally. Numerous fractures
at 30°-40°. Heavy iron oxide staining,
moderately hard to friable locally.

85.1-86.6 - Shears, sandy clay gouge to

54.1-54.4 - Shear. 20 0
, 0.25 inches wide. Clay

layer intruded by quartz, friable.
55.4 - Shear, 35 0

, 0.25 inches wide. Clay
layer containing breccia, soft, friable.

56.1 - Shear, 20°, 0.25 inches of sandy clay
breccia.

ROCK TYPE

Andesite

DEPTH

(FT)

80
(47.0)

60
(35.3)

70
(41.2)

'1 11 j '!1
~

N ~ ~. j )

~ ') '\1
(I ~

I
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JOB NO. P5700.05

HOLE NO. BH-12

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JOB NO. P5700.05

HOLE NO. BH-12

SITE Watana (South Bank) SHEET NO. 5 OF 26 SITE Watana (South Bank) SHEET NO. 6 OF 26

DEPTH

(FT.)
ROCK TYPE

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

LENGTH
OF RUN

(FT)

REO
(RClD)

DEPTH

(FT)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE l FOLIATION ,JOINTI NG, FRACTURING, FAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT)

REC
(ROD)

120
(70.6)

Diorite 118.7-124.7 - Felsic dike, medium blue-gray,
very fine grained. Porphyritic locally,
phenocrysts to 0.13 inches diameter, hard.

Run 271 100
(60)

Run 28

119.0 1100
to (74)

124.0

150
(88.2)

Diorite

152.5 - Dike, 20"-30", dark gray, very fine
grained, 0.5 inches wide, hard.

Run 33 POO(83)

Run 34

149.7 1 100
to (66)

154.9

130
(76.4)

140
(82.3)

Run 29
126.1 - Shear, 50", silty clay gouge less than 1 124 .0 1 100
1.0 inch. to (43)
127.0 - Shear, 15°,0.1 inch gouge. 129.1

Run 30

129.1 1 98
to (42)

134.5
133.8-134.5 - Fracture zone, fractures very
closely spaced, 50·, with carbonate coating.

Run 31

134.51 100
to (96)

139.5

Run 32

139.51 96
to (88)

144.6

160
(94.1)

170
\ 99.9)

Run 35

154.9 1 100
to (67)

159.7
159.7-162.4 - Andesite dike, medium green
gray, very fine grained. Numerous very thin
quartz stringers at 45°_60°. Very sharp Run 36 100
contacts. (37)

162.4 - Carbonate filling at contact, less R 37
than 0.06 inches thick, hard and brittle. un

161.2 I 94
to (69)

166.0

Run 38

166.0 1 97
to (86)

169.9
--
Run 39

169.9 I 100
to (100)

174.9

Run 33

144061100
to (83)

149.7 180
(105.8)

179.2-179.33
180.5-180.6 Felsic dikes, light tan, very
fine graine , hard.

Run 40

174.9 1100
to (100)

179.9

Run 411100(78)



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

SITE Watana (South Bank)

HOLE NO BH-12

SHEET NO. 7 OF 26

PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 8 OF 26

DEPTH

(FT.)
ROCI( TYPE

DESCRIPTION: COLOR, TEXTURE I fOLIATION, JOINTI Nt;, FRACTURING, FAULT] NG,
ALTERATION, WATER LOSS OR GAl No, CAVI NG, LOST CORE, CEMENTI NG I ETC.

LENGTH
OF RUN

(FT.)

REG

(ROO)

DEPTH

(FT.)
ROCK TYPE:

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

LENGTH
OF RUN

(FT)

REG
(RQD)

100
( 51)

100
(69)

100
(69)

98
(84)

100
(73)

Run 51

Run 50
224.9
to

229.8

Run 47

Run 48

214.9
to

219.8

Run 49
219.8
to

224.9

229.8
fractures I to
layer, 0.25 235.0

232.9-234.2 - Shear/fracture zone,
very closely spaced. Clay/breccia
inches wide, friable.
234.2-235.0 - Alteration zone, bleached white,
altered hydrothermally, hard. I I -4

212.6-213.4 - Shear/alteration zone, moderat~

to completely altered hydrothermally, very
closely fractured but still intact. Original
structure and texture of diorite preserved.

214.3-214.4 - Two clay seams 40° and 70°, 0.13
inches wide.

. Diorite

230
(135.2)

220
(129.4)

100
(71)

100
(78)

100
(48)

100
(85)

100
(44)

Run 45
199.9
to

204.9

Run 44
195.1
to

199.9

Run 43
189.9
to

195.1

Run 41
179.9
to

185.0

Run 42

185.0
to

189.9

193.5 - Joint, 30°, slickensides.

180.6-183.6 - Alteration zone, bleached,
sl ightly altered hydrothermally.

197.2-197.8 - Shear zone, 50·, slightly
friable, clay/breccia layer, 0.38 inches
wide, stiff, slightly plastic.

197.7-197.8 - Brecciated zone, 0.25 inches
wide, clay seam at 50°.

Oi orite

200
(ll7.6i

190
(111.7)

210
(123.5)

207.4-208.3 - Felsic dike, light gray, very
fine grained.

Run 46

204.9 I 98
to (90)

209.8

Run 47
209.8 I 100
to (51)

214.9

240
(141. 1

Run 52

235.0 I 100
to (75)

240.1

Run 53

240.1 I 100
to (61)

245.3

;; )l ~ j ~ ] ~ l ) '1, :,
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 9 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 10 OF 26

DEPTH

(FT.)
ROCK TYPE

DESCRIPTION: COLOR 1 TEXTURE, FOUAT10N ,JOI NT1NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

1FT.'

REC

(RQO)
DEPTH

(FT.]
ROCK T'r'PE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING; LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT.)

REC

(ROD)

Run 59

270.2 I 100
273.7-276.1 - Shear/alteration zone, slightly I to (65)
altered hydrothennally. Fractures very 275.3
closely spaced, friable, carbonate coating.

Run bOI100 (QT
Run 61

Run 56

255.5 1100
to (94)

260.2

Run 57

260.2 I 100
to (66)

265.3

97
(25)

100
(69)

Run 62

279.8
to

284.5

Run 61
276.2
to

279.8

273.8 - Shear, 30·-35·, less than 0.13
inches. Soft, plastic, sandy clay.

274.2-276.4 - Core badly broken by
drilling, pieces slightly friable.

276.2-280.6 - Joints very close to closely
spaced.

Run 63

284.5 1 100
to (70)

289.7

Run 64
289.7

I
100

to (98)
294.2

Run 65
294.2- 100
296.5 (76)

Run 66
296.5 82
to (77)

299.8

Run 67

299.8
I

100
to (79)

304.5

Run 68

304.5 I 100
308.6-309.4 - Fracture zone, joints very I to (80)
closely spaced at 20·, 50·, and 80·. 309.4

Diorite

290
(170.5)

280
(164.6)

300
(176.4)

100
(73)

98
(65)

100
(80)

Run 58
265.3
to

270.2

Run 55

250.2
to

255.5

Run 54

245.3
to

250.2

251.8 - Joint, 60·, clay and rock fragments.

Diorite

270
(158.8)

260
(152.9)

250
(147.0)



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 PROJECT Sus itna Hydroe1ectri c Proj ect

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 11 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 12 OF 26

310 J Diorite
(182.3)

Run 75

I I
Run 74

335.1 1100
to (47)

340.0

93
(39)

Run 79

358.9 1 98
to (47)

364.2

Run 80

364.2 1100
to (65)

369.3

Run 81
369.3\100

to (94)
374.6

Run 78
353.2
to

358.9

LENGTH I REC
OF RUN

IFl) (ROO)

Run 75
340.0 I 94
to (35)

343.6

Run 76

343.6 1100
to (85)

348.3

Run 77

348.3 1100
to (69)

353.2

366.9-367.6 - Fracture zone, joints very
closely spaced.

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

343.0-343.8 - Fracture zone, joints very
closely spaced.

355.8-362.6 - Alteration zone, bleached white,
slightly to severely altered hydrothermally.
Joints very close to closely spaced, moderatel
hard to very friable. Sharp contact at top,
gradational at bottom.

355.9-356.9}358.0-358.9 Severely altered zones.

362.1-362.6 - Several joints at 40° with
minor clay and rock fragments, less than
0.06 inches thick.

ROCK TYPE

Di orite

DEPTH
(FT.l

360
(211 .7

370
(217.6

350
(205.8

REo
(RQD)

LE"NGTH
OF RUN

1FT)

Run 70

315.6 I 100
to (83)

320.4

Run 69

309.4 I 97
to (73)

315.6

Run 73

330.0 1100
to (45)

335.1

Run 72

325.0 1100
to (58)

330.0

Run 71

320.41 100
to (65)

325.0

DESCRIPTION: COLOR, TEXTURE:, FQUATION,JOINTING, FRACTURING, FAULTING,
ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENTING, ETC.

335.6-336.8 - Core broken by drilling.

324.7-325.0 - Fracture zone, joints very
closely spaced.

332.7-332.9 - Fracture zone, joints very
closely spaced.

ROCK TYPE
DEPTH

(FTJ

d~8.0

330
(194.0)

320
(188.2)

1 l II .~ j ~ 'It ~ 1 1 J ~

-) .'J
'J
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

JOB NO. P5700.05

HOLE NO. BH-12

SHEET NO. 13 OF 26

CLIENT ALAS KA POWER AUTHORITY

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12

SITE Watana (South Bank) SHEET NO. 14 OF 26

DEPTH OESCRIPTI ON : COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG I
LENGTH REC

ROCK TYPE OF RUN
(FT.) ALTERATION, WATER LOSS OR GAIN, CAVING,. LOST CORE, CEMENTING. ETC 1FT.} (ROD)

Di orite Run 90
404.2 100
to (100)

409.1

410 Run 91
(241.0)

409.1 100
to (100)

414.2

Run 92
414.2 100
to (92)

419.2

420 Run 93
(247.0)

419.2 100
to (100)

424.4

Run 94

424.4 100
to (92)

429.4

430
(252.8) Run 95

429.4 100
to (58)

434.7

Run 96
434.7 100

14~g 7
(86)

REe
(RQD)

LENGTH
OF RUN

(FT.)

Run 83 100(88

Run 84
380.4 100
to (87)

385.0

Run 85

385.0 1100
to (88)

389.8

Run 81 I 100
(94)

Run 82

374.6 1100
to (100)

379.6

Run 86

389.8 1 98
to (96)

395.0

f=-
Run 87
395.0 I 100
to (42)

398.3

Run 88
398.3 100

to (0)
401.4
~un-8~9-+--~

401.4 29
to (0)

404.2
IRun 9011001100

DESCRIPTION: COLOR, TE"XTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC.

389.3-389.8 - Fracture zone, fractures very
closely spaced.

387.8-387.9 - Fracture zone, fractures very
closely spaced.

383.1-383.4 - Fracture zone, fractures very
closely spaced.

396.1-404.2 - Fracture zone, fractures and
joints very closely spaced, partly drillin9
induced.

397.0-397.3 - Quartz vein.

ROCK TYPE

Watana (South Bank)

Oiorite

SITE

PROJECT Susitna Hydroel ectric Project

DEPTH

(,FT)

400
(235.2

390
(229.3)'

380
(223.4)
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DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 15 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 16 OF 26

DEPTH

(fT.]
ROCK TYPe:

DESCRIPTION: COLOR I TEXTURE, FOLIATION ,JOiNTING, FRACTURING, FAULTI NG,
ALTERATION, wATER LOSS OR GAIN, CAVI NG 1 LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT)

"EC
(ROD]

DEPTH

(FT.l
ROCK TYPE

DESCRIPTION COLOR, TEXTURE, FOLlATION, JOINTING, FRACTURING. FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(FT.l

"EC
(ROD)

96
(19)

100
(8)

100
(52)

100
(18)

100
(81)

100
(63 )

100
(100)

Run 10<

Run 10E

494.3
to

499.5

Run 10

489.2
to

494.3

Run 10E

484.1
to

4&9.2

Run 105
478.8

to
484.1

Run 103
469.5
to

474.6

Run 104
474.6
to

478.8

476.7 - Joints, 60°-65°, sandy clay filling,
slight chlorite coating.
477.9-482.0 - Shear/alteration zone, slightly
to moderately altered hydrothermally. Breccia ,
and gouge material. Soft to moderately hard, ~--+------
friable.

480.8-480.9 - Possible healed shear, 1.0
inch of dark gray, very fine grained
material.

483.2-483.7 - Joint, 15°_20., quartz/carbonate
coating with slickensides.
483.5 - Joint, 60°, sandy clay filling,
slickensides.
484.6 - Shear/alteration zone, slightly to
moderately altered hydrothermally, soft to
moderately hard. Shears, 60°_70°, clay/sand
breccia.
486.1-490.6 - Moderately hard, joints very
close to closely spaced.
487.9-488.6 - Shear zone, 55°_70°, with
approximately 0.5 inch spacing. Numerous very
thin shears with clay gouge.
490.6-519.3 - Shear/alteration zone, slightly
to moderately altered hydrothermally.
Numerous very thin shear planes, brecciated
but healed with calcareous sandy clay.
Moderately hard to soft, friable. Joints
moderately closely spaced, chlorite coating.
50% of joints healed with carbonate.
Irregular patches of red staining.

473.9-474.0 - Shear, 40°, less than 0.1 inches
of breccia. Offset by 0.25 inches, healed.
Moderately hard.

470.3 - Shear, 85°, 0.5 inches wide, sandy
clay filling, chlorite coating, slickensides.

Diorite

490
(288.1)

500
(294.0)

480
(282.2)

470
(276.4)

96
(31)

100
(26)

100
(24)

100
(86)

100
(62)

100
(71)

100
(43)

Run 96
434.7
to

439.7

Run 97
439.7
to

444.8

Run 101
459.5

to
464.5

439.3-439.7 - Fracture zone, joints very
closely spaced at 40°.

Run 100

457.7-463.2 - Shear/fracture zone, joints verYI4i~·6
closely spaced, carbonate filling, chlorite/ 459 5
talc coating, slickensides. .

463.2-465.2 - Alteration zone, bleached,
slightly altered hydrothermally, hard.

464.5-465.2 - Shear zone, very thin shears~+---~
at 60°-70°, calcareous clay filling, Run 102
brecciated but intact. 464.5

to
469.5

449.8-454.8 - Shear/alteration zone, rock
bleached, slightly to severely altered hydro-
thermally. IRun 99

449.8-451.8 - Green-gray, granular texture 449 5
moderately hard. Possible shear planes to'
present. 454.6
451.8-454.8 - Bleached zone, quartz rich,
very few mafics, very hard.

444.8-448.2 - Fracture zone, joints and
fractures very closely spaced at 20°, 40°, and ~-+-----l
50°, partly open to tight, coated with yellow- Run 98
brown clayey material. 444.8

to
449.5

Oi orite

440
(258.7)

460
(220.5)

450
(264.6)

l 11 ~
, ." l ~ j 1 ~ 11 3 "'ll.

'j
-.\ 5i :' f~
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

D R IL II N G REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 17 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 18 OF 26

DEPTH
(FT.)

510
(299.9)

ROCK TYPE

Diorite

DESCRIPTION: COLOR, TEXTURE, fOLIATION ,.101 NTING, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

498.6-499.1 - Fracture/alteration zone,
yellow-green color, very closely spaced
joints at 60° healed with carbonate.
Feldspars stained but hard.
500.5 - Alteration zone. 2.0 inches wide,
carbonate healed joint at 80°. Hard.
507.2-507.6 - Fracture zone, joints very
closely spaced at 40°_70°, silt/clay
coating.
509.1 - Joint, 30°, silt/clay coating.
511.2-512.8 - Joints, healed with
carbonate.
512.8-513.5 - Shear/fracture zone, very
closely spaced joints. Shear, 60°-70°,
0.5 inches breccia, partially healed with
carbonate.

511.2-571.6 - Joints, closely spaced with
zones of very closely spaced, chlorite coating
carbonate healed, tight, up to 2 feet long.

LENGTH
OF RUN

(FT.)

Run 109
499.5
to

503.7

Run 11 0
503.7
to

509.0

Run 111
509.0
to

514.1

Run 112

514.1
to

519.1

REC
(ROD)

100
(100)

100
(91)

100
(67)

100
(100)

DEPTH

(FTJ

540
(317.5)

550
(323.4)

ROCK TYPE

Diorite

DEseRI PilON: COLOR, TExTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING~_LOST CORE. CEMENTING, ETC.

532.8 - Alteration zone, slightly altered
hydrothermally, 1.0 inch wide.

533.8 - Shear, 60°, 0.5 inches of breccia/
gouge.
536.7 - Shear, 0°_10°, up to 0.3 inches
breccia/gouge.
538.1 - Shear, 25°, less than 0.1 inch of
gouge.

542.3-545.9 - Felsic dike, light gray, fine
grained, 10% mafics, 5-15% quartz, 5% green
feldspar phenocrysts. Very closely spaced
joints, tight. Upper contact 50°, fractured,
sheared, slickensides. Lower contact 30°,
probably sheared, trace clay/silt.
545.9-549.2 - Fracture zone, very closely
spaced joints, tight.

548.4 - Joint, 60°, clay coating.

549.2 - Joint, 80°, clay coating.

LENGTH
OF RUN

1FT.)

Run 116
533.4
to

538.4

Run 117
538.4
to

543.4

Run 118

Run 119
544.5
to

549.7

Run 120

REG
(ROD)

100
(72)

100
(52)

91
In'

100
(62)

549.7
to

554.7

Run 121

554.7
to

559.7

520
(305.8)

530
(311. 6)

520.5-528.6 - Joints, 40°, closely spaced,
healed with rusty orange carbonate. Slightly
altered hydrothermally to 1.0 inch either side
10-20% of feldspars altering to clay. Hard,
tight.

530.9-538.8 - Fracture/shear zone, very closel\
spaced joints at 20° and 70°. Most joints
healed and tight.

531.1 - Shear, 20°, 0.1 inches breccia/
gouge.
531.6 - Shear, 10°, 0.5 inches breccia,
faint slickensides.

Run 113

519.1
to

523.2

Run 1141
523.2
to

528.5

Run 1E

528.5
to

533.4

100
(100)

94
(72)

100
(48)

560
(329.3)

553.3 - Alteration zone, slightly altered
hydrothermally, 10% of feldspars altering to
clay, hard.
553.7-556.7 - Felsic dike (?), light gray,
fine grained to aphanitic with fine to medium
grained phenocrysts, 5-15% mafics, 5-15%
feldspar. Tight joints very closely spaced.
Upper contact, 40°, gradational 2.0 inches,
tight. Lower, 50°, sheared with 0.5 inches of
breccia partially healed with carbonate.
557.0 - Joint, 30°, silt/clay coating, 0.25
inches of alteration, 10% of feldspars alterfugRun 122
to clay. 559.7
565.7 - Joint, 60°, yellow orange carbonate/ to
silt coating. 564.9

98
(54)

100
(92)

100
(62)
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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 PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 19 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 20 OF 26

DEPTH

(FT)
ROCK T'(PE

DESCRIPTlON COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG, ~~N~J~ REC
ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE, CEMENTING, ETC (FT) (ROD)

DEPTH

(FT)
ROCK TYPE

~CRIPTION : COLO R, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG, 6~N2~~ I REC
ALTERATION, WATER LOSS OR GAIN, CAVI Nu, LOST CORE, CEMENTING, ETC, (FT.) (RQD)

100
(87)

100
(45)

100
(98)

100
(38)

100
(54)

100
(92)

100
(100)

Run 137

625.0
to

628.6
13R1

Run 133

604.9
to

609.8

Run 136

620.1
to

625.0

Run 134

609.8
to

615.0

Run 131
596.0
to

599.8

Run 132

599.8
to

604.9

Run 135

615.0
to

620.1

621.4 - Shear, 600, 0.1-1.0 inches gouge.

626.6 - Shear zone. 1.0 inch breccia/
gouge.
626.8 - Shear, 40·, carbonate, gouge.

619.0 - Shear, 25 0
, clay/gouge coating.

616.2 - Shear, 40-70·, l.O·to 2.0 inches
brecci a/gouge.

613.2-613.5 - Shear, 80 0
, breccia/gouge.

614.3 - Shear, 30·, 0.5 inches breccia/
gouge.

610.0-613.6 - Moderately altered, 20-30%
of feldspars altered to clay.

596.0-596.7 - Breccia, healed.

598.2 - Joint, 800
, talc coating.

Quartz
Diorite

620
(364.6)

610
(358.7)

600
(352.8)

I I

rr1T?41 1nnr

Run 13

589.81 100
to (75)

596.0

Run 12

1585.0 100
to (88)

589.8

Run 123

564.91 100
to (61)

570.0

Run 125

570.31 71
to (45)

575.9

Run 1311100(92)

566.0-566.2 - Alteration zone, 10% feldspars
altering to clay.

567.6 - Alteration zone, 1 inch thick, slight
hydrothermal alteration, 10% feldspars
altering to clay.

Oi orite

571.0-586.1 - Shear/fracture zone, joints very
closely spaced, many carbonate healed.

571.4 - Zone of light gray-green, fine
grained material 0.5 inches wide, sharp
contacts at 70 0

• Offset by 0.2 inches
wide carbonate filled shear at 400

• Either
575.9 silty clay layer or altered felsic dike.

~338.6)~ 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 overall. 578.0 (0)
Run 127 61

578.0-579.8 - Core loss 0.8 feet. 578.0- (22)
578.6 - Shear, 25 0

, 2.0 inches of breccia i:;QQ
partially healed with carbonate and 0.1 ~
inch of gouge. Run 12

582.0 - Shear 500 1.0 inch breccia/gouge. 579.8 96
, , to (44)

582.0-586.1 - Alteration zone, bleached to 585.0
yellow-orange hydrothermally, hard to moder-
ately hard. Joints, 100 and 70 0 -80 0 with clay~ I
coating. I
586.1-605.9 - Joints, closely spaced, healed
with carbonate, tight.
588.0-656.5 - Alteration zone, slightly to
moderately altered. Feldspars bleached to
yellow-gray. Very close to closely spaced
joints. Minor sulphide' mineralization. Hard.

590.2 - Shear, 20 0
, clay/silt coating,

faint slickensides.
595.8 - Shear, 20·, 0.1-0.3 inches of
gouge.

596.0-596·77
597.8-598.5) Alteration zones, moderately
altered hydrothermally, 50% of feldspars
altering to clay.

570
(335.2 )

580
(341.0)

590r346 . 9)

'1 ~ , ] 1 l 1; ] '1l
'} -R 1 ;'j
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO t NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO, P5700,05 CLIENT ALAS KA POWER AUTHORITY JOB NO, P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 21 OF 26 SITE Watana (South Bank)

HOLE NO, BH-12

SHEET NO. 22 OF 26

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION: COLO R, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTl NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

1FT:)

REe

(RQD)

DEPTH

(FTJ
ROCK TYPE

DESCAIPTI ON; COLOR, TEXTURE, FOLIATlON,JOINTING, FRACTURING, FAULT] NG,

ALTERATION, WATER LOSS OR GAIN, CAVING._ LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

tFT.)

REe

(RQO)

656.8 t-
(386.2) Granodiorite

654.5-655.7 - Shear, 80", breccia/gouge.

651.6:656.5 - Moderately altered, fe1dsparsiRun 143
a1terlng to clay.

649.81 100
to (88)

655.0

100
(77)

100
(88)

100
(94)

100
(69)

100
(92)

100
(100)

100
(100)

Run 145
659.8
to

665.0

Run 151

688.2
to

693.4

Run 148
673.0
to

678.2

Run 1501
683.2
to

688.2

Run 147
669.8
to

673.0

Run 146
665.0
to

669.8

683.4-688.3 - Alteration zone, altered hydro
thermally with very thin to thin zones of
bleached and altered rock with sulphide
alteration.
684.2 - Joints, 20", clay coated, possibly
sheared.
687.1-688.1 - Shears, 40.70 0

, very closely
spaced, 0.5-1.0 inch breccia/gouge.

along healed joints.
656.8-681.4 - Joints, close to moderately
closely spaced, most healed with carbonate.

660.3-662.0 I
662.9-663.5) Alteration zones, 10-20% of
feldspars altering to clay, moderately hard,

674.0 - Joint, 35 0
, penetrative alteration of

0.5 inches.
674.1 - Within 1.0 inch zone, color has
changed from pink (fresh rock) to light gray
with less than 5% mafics and altered feldspars
giving appearance of two rock types in texture
and composition. I " I

677 .4-678. 5?
681.2-681.4,) Alteration zone, moderate hydro
thermal alteration of feldspars to c1av.

Rock description as above.
681.4-695.6 - Joints, close to very closely
spaced, many healed with carbonate.

Granodiorite

Quartz
Diorite

670
(394.0)

690
(405.7)

680
(400.7)

681. 4.
(400.7)

100
(65)

100
(80)

100
(45)

100
(100)

639.8
to

645.0

Run 1441
655.0 100
to (92)

659.8

Run 140
634.7
to

639.8

Run 142
645.0
to

649.8

Run 138/106(73

clay coating.
clay coating.
0.3 inches of gouge.

0.5 to 1.0 inches wide"Run 141

633.5 - Shear, 700
, 0.1 inches of gouge,

633.9-639.5 - Moderately altered, feldspars
breaking down to clay.
634.0 - Shear, 60 0

, 2.0 inches breccia/
gouge.
634.2 - Shear, 150

,

635.2 - Shear, 60",

635.7 - Shear, 50",
637.4 - Shear, 40",
breccia and gouge.
638.1 - Shear, 50 0

, clay coating.
639.1 - Shear (?), 30", clay coating.

643.2 - Shear (?), 60", clay coating.
643.6 - Shear, 30", 0.5 inches wide, 0.1
inches of gouge along a healed shear of
dark gray igneous material and carbonate.

644.0 - Shear, 50", clay coating, offsets
a very thin vein of dark gray igneous
material, 0.1 inches wide.

631.3 - Shear, 45 0
, coating of clay gouge. IRun 139

629.7
to

634.7

Light pink-gray, fine to medium grained cry
stalline rock. Mafics 20-30%, primarily horn
blende/biotite, 5-15% quartz, and pink, green,
and white feldspars. Hard, generally fresh to~~
slightly hydrothermally altered. Alteration Run 14 100rlnn)

Quartz
Diorite

660
388.1}

650
(382.2)

640
(376.3)

630
(370.4)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT SUS itna Hydroe1ect ri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO BH- 12

SHEET NO. 23 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 24 OF 26

DEPTH

(FT,)

700
(411 .6)

ROCK nPE

Quartz
Diorite

DESCRIPTION: COLOR, TEXTURE, FOLIATiON I JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC.

687.1-689.0 - Alteration zone, moderate hydro
thermal alteration of feldspars to clay.
692.1-692.3 - Shear, 60·, clay coating.
693.5-695.3 - Shear/alteration zone. Very
closely spaced shears (3) at 60-90· with 0.5
inches of gouge.
695.6-706.5 - Joints close to moderately
closely spaced.
700.5 - Alteration zone, 1.0-2.0 inches pene
trative alteration. 25% feldspars altered to
rusty-orange clay.

LENGTH
OF RUN

(FT)

Run 152
693.4
to

698.4

Run 153

698.4
to

703.6

REC
(RQD)

100
(48)

96
(96)

DEPTH

(FT,)

730
429.2)

ROCK TYPE

Quartz
Diorite

OEseR I FTiON ; COLOR, TEXTURE, FOLIATION,JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER lOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LE:NGTH
OF RUN

(FTi

Run 158
724.4

to
729.6

Run 159
729.6
to

734.8

REC

(RQol

100
(100)

100
(100)

Run 1641 100
(94)

710
(417.5)

720
(423.4)

703.4-704.8 - Alteration zone, moderately
altered.

703.7 - Shear, 40·, 0.1 inches clay and
ta lc (7).
704.1 - Vein, 70·, 0.5 inches wide, light
gray, aphanitic,vuggy.

706.5-711.7 - Joints close to very closely
spaced, healed, tight.

711.7-738.3 - Joints close to moderately
closely spaced, most are healed with
carbonate, tight.
712.3-712.5? Alteration zones, moderately
713.1-713.4j altered hydrothermally.
714.3 - Shear, 25°, 0.1 inches of clay gouge.

Run 154
703.6
to

708.8

Run 15~

708.8
to

713.9

Run 156

713.9
to

719.2

Run 15'

719.2
to

724.4

100
(98)

100
(97)

100
(100)

100
(100)

740
(435.1)

750
(441.0)

735.1-751.5 - Alteration zone, moderately
altered hydrothermally, numerous shears.

735.1 - Shear, 60·, 0.5 to 1.0 inch of
breccia/gouge, slickensides.

736.3-736.6 - Shear, 25·, breccia with minor
gouge.
738.3-790.2 - Joints closely to very closely
spaced, most joints are tight, carbonate
healed, clay coating on many.
740.3 - Shear, 40·, clay coating.

742.6 - Shear, 80·, 1.0 inch of breccia/gouge.

743.9 - Shear, 30.-409 , 1.5 inches wide
breccia/gouge.
744.5-744.8 - Core broken by drilling, pieces
average 1.0 inch. Clay coating, possible
shear.
746.8-747.0 - Shear, 60·, 0.3 inches of gouge,
2.0 inches of breccia, slickensides.
749.3 - Shear, 35·, clay coated.
750.2 - Two shears, very closely spaced at 10·"
breccia/gouge in a 1.0 inch wide zone,
slickensides.

Run 160
734.8
to

739.8

Run 161
739.8
to

744.8

Run 162
744.8
to

749.8

Run 163,
749.8
to

754.9

100
(100)

100
(64)

100
(80)

100
(90)

~ ~
'it it!
) "
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 25 OF 26 SITE Watana (South Bank)

HOLE NO. BH-12

SHEET NO. 26 OF 26

REC
(ROD)

LENGTH
OF RUN

(FT.)

Run 172

79.0.1 I 98
to~ (96)

795.1

Run 173
795.11 100

to (82)
798.9

~

END OF 80RING

DESCRIPTION: COLOR, TEXTURE, fOLIATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAYI NG, LOST CORE, CEMENTING I ETC

797.3-798.9 - Fracture zone, joints very
closely spaced. Slight to moderate hydro
thermal alteration.

790.2-797.3 - Joints close to moderately
closely spaced.

ROCK TYPE

Quartz
Diorite

DEPTH

(FT.)

790
(464.5)

798.9
(469.8)
_ 800
(470.4)

REC
(ROD)

18~)

96
(96)

100
(94)

100
(100)

100
(100)

LENGTH
OF RUN

(FT.)

Run 165

759.9
to

764.9

Run 164
754.9
to

759.9

DESCRIPTION; COLOR, TEXTURE, FOLlATlON, JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.ROCK TYPE

Felsic Dike

Quartz
Diorite

DEPTH

(IT)

763.6
~449. 0) Light gray yellow, aphanitic to medium grained

5-10% dark gray green phenocrysts, 5-10% rustyt-- ~-----4
orange feldspar phenocrysts. Moderately hard. Run 166
763.6-764.1 - Healed shear, 30 0

, resheared 764.9
with 0.3 inches of gouge. 7~~.5

768 5 768.0 - Shear, 30 0
, irregular, breccia/gouge. un

(451 :9) Quartz Rock description as above. 7~~.5
770 Diorite 768.5 _ Shear, 800 along lower contact, 2.0 p7""6""'....,,8'+ -I

(452.8) inches wide breccia and gouge. Run 168
770.4 - Shear, 40°, clay coating with possible 769.8
talc. to

775.0

760
(446.9)

775.9 - Shear, 5D o
, 0.1 inches of gouge,

s1ic kens ides.
Run 169

775.0 1100
to (75)

780.1

780
(458.6)

781.3-781.6 - Shear, 40 0
, shear planes very

closely spaced, breccia, minor gouge,
moderately altered hydrothermally.
786.9-787.5 - Alteration zone, moderately
altered.

787.2 - Shear, 60 0
, 0.5 inches of breccia/

gouge.
788.3-788.9 - Alteration zone, moderately
altered hydrothermally.

788.3-788.4 - Two shears, very closely
c:n:=l,..~r1 :::1+ 7(\0 loce: +hrin () 1 in,-.hprI=: nnllnp

Run 170

780.1 1100
to (74)

785.1

Run 171

785.1 I 98
to (72)

790.1
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APPENDIX C
DEVIL CANYON DIAMOND CORE DRILLING LOGS
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT, ALASKA POWER AUTHORITY JOB NO.: P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT Susitna Hydroelectric ProjectPROJECT,

SITE:

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO.: BH- 1

SHEET NO. 1 OF 24 SITE Devil Canyon (North Bank)

HOL E NO. BH-l

SHEET NO. 2 OF 24

CONTRACTOR: The Dri 11 i ng Company
LOGGED BY, K,,1. White, M.P. Bruen REe

(RQD)

85

92

(30)

86
(80)

(78)

Run 5
31. 3

to
35.0

LENGTH
OF RUN

(FT)

j{un 4

26.2
to

31.3

Run 3
20.8
to

26.2

bedding/foliation at 0°_30°, less than 1 inch
wi de, folded, stretched, 1ess fractured than
veins, contacts generally tight.
11.8-80.1 Joint spacing generally close,
generally planar and smooth, iron oxide stained
minor quartz and carbonate coating.
11.8-14.9 Core loss of 0.6 ft. Core broken
by drilling, clay on some joints. '
17.0-20.0 No drilling water return.
17.4-17.9 Core broken by drilling, clay on
some joints.
20.8-35.0 Core loss of 1.8 feet.

DESCRIPTION: COLOR, TEXTURE, FOLIAT'ON,JOINTI.~G,FRACTURING, FAUL.T! NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, ,LOST COREl CEMENTING, ETC

33.0-33.7 Core broken by drilling zone of
quartz stringers 0.5 in. thick.

ROCK TYPE

Argi 11 ite

DEPTH

tFTJ

30
(27.6)

%
REC

(RQol

CASING DIAMETER, NW (3.0") 1. D.
CORE DIAMETER, NO (1.75") 0.0.

DRILLING DATES,. August 23 TO August 31, 1980
DATE, July 1981

Sandy gravel with layer of silt and scattered
cobbles. Not sampled.

~: COLOR ,TE:XTURE, F"OL.IATION. ,JOINTING, FRACTURING, FAULTING, I RUN
ALTERATION. WATER LOSS OR GAIN, CAVING, LOST COR£, CEMENTING, ETC. LENGTH

N3,223,408
E615,930
225°
67°

Cas i ng Advancer
Diamond Core - Triple Tube

SOIL
ROCK

LATITUDE

DEPARTURE

AZIMUTH
DIP

ELEVATIONS, DATUM MSL, A.S.P.C., Zone 4
GROUND SURFACE 1413.7
ROCK SURFACE 1402.8
BOTTOM OF HOLE 723. 1
WATER TABLE 1221.7 (11-21-80)

Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

ROCK T'l'PE

Overburden

DEPTH

(fT.)

LOCATION:

DRILLING
METHOD:

NOTES, 1)
2)

0.0

36.7 Bedding/foliation is at 20°. Rock does
not tend to break along bedding/foliation.

Run 6
35.0

to
40.0

100
(80)

(52)

Run 8, 100
(90)45.0

to
49.0

40.0
to

45.0

lWn giloo
49.0 (45)

to
53.2

f-Ril-n71 100

Interbedded argillite and graywacke. ArgTll1tE
as above, with very thin beds of graywacke,
light to medium gray, 20 percent to 30 percent
fine to medium sand in argillaceous matrix,
grains elongate parallel to bedding/foliation
generally at 20°, foliation is poorly
developed. Fresh, hard and well indurated.
Joint spacing is generally close, generally
planar and rough, iron oxide stained, some
carbonate and quartz filling.

52.8-53.5 Clay on joint surface at 20°.

Arg iTl ite/
Graywacke

40
(36.8)1

50
(46.0)

42.5
(39.1)Run 1

11.8 I 85
to (23)

15.8

Run 2

15.8 1100
to (86)

20.8

DATE: Februa ry I, 1982/~/LY!I
J~·v"7/ /( . /l----APPROVED,

20
(18.4)

10
(12)

(~6:~~ Argillite IMedium to dark gray, fine grained, nonfoliated' I I
to weakly developed foliation parallel to
bedding, 20°. Fresh to slightly weathered,
hard, well indurated. Joints generally close
spaced with iron oxide staining. Zones of
quartz veins and stringers, minor sulfide
mineralization.
11.8-30.8 - Numerous quartz veins and
stringers, highly folded bedding. Quartz
veins (12.7-13.7,20.8-22.2, 27.1-27.5) are
highly fractured but tight, vuggy, cross
cutting !SH.f~jation, contacts are irregular and
rough. /N<irtz stringers are parallel to

r
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

SHEET NO. 3 OF 24 SHEET NO. 4 OF 24

P5700.05

BH-l

JOB NO.

HOLE NO.

ALASKA POWER AUTHORITY

Susitna Hydroelectric Project

Devil Canyon (North Bank)SITE

CLIENT

PROJECT

P5700.05

BH-lHOLE NO.

JOB NO.

Devil Canyon (North Bank)SITE

I I Argill He/ I
Graywacke

Run 19[ 82
90.0 (39)

to
94.4

LENGTH REC
OF RUN

( ROO)(FT)

-_..
Run 18 83
84.0 (57)

to
90.0

DESCRIPTION; COLO R, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULT! NG,

ALTERATION, WATER LOSS OR GAIN, CAVING. LOST CORE, CEMENTING, ETC

88.8-101.8 Quartz veins highly fractured but
tight, discontinuous, vuggy. Contacts are
irregular. Comprise 70 percent of rock.

ROCK TYPE:
DEPTH

(FT.)

90
(82.8)

REC
(RQD)

98

(71 )

100

(85)

LE:NGTI-l
OF RUN

1FT)

Run 1C
53.2
to

58.3

Run 11
58.3

63!%

OESCRIPTION : COLOR, TEXTURE, FOLIATION ,Jor NTI NG, FRACTURING, FAULTI NG,

ALTERATION, WA.TER LOSS OR GAIN, CAVING, LOST CORE, CEMENT1NG, ETC.

54.3-61.2 Quartz stringers, spacing is very
close to close, less than 0.1 in. wide, healed
joints at 600 to 90 0 are quartz filled.

Argill ite/
Graywacke

ROCK TYPE
DEPTH

(FT.]

60
(55.2)

62.2 Bedding/foliation is at 20°.
63.5-67.7 Fracture zone, joint and fracture
spacing is very close at 15° to 30 0 and 50° ___
to 70 0

, planar, smooth to rough. Quartz veins.Run 12 30
Bedding/foliaton is highly folded and stretched O~
Core loss of 1.5 feet. 82

(34)

68.8-69.2 quartz vein at 20° to 90°, highly
fractured but tight, irregular, vuggy.

100
(92.1)

Run 20\ 88
94.4 (53)

to
97.8

R~~97.8 (8)
to

101.5

100
(41)

86
(29)

98
(59)

57
(31 )

Run Z
105.0

to
109.1

Run 2
101.5

to
105.0

Run 25
112.5

to
117.6

Run 24
109.1

to
112.5

105.0 Bedding/foliation is at 10° to 200
•

Argillite is "spotted" with a dark mineral
less than 0.05 inch (possibly biotite).
105.7-106.7 Quartz vein, highly fractured,
fractures at 40° and 70 0

, vuggy, sulphide
mineralization. Contacts are irregular at
00 to 10°.
108.5-175.0 Joint spacing is close to
moderately close, joints are generally planar,
smooth to rough iron oxide stained, few with
carbonate or quartz filling.
110.3-113.9 Quartz stringers, close spacing,
stretched, irregular, discontinuous, tight.
112.5-114.7 Core loss of 1.7 ft.

113.9-114.7 Quartz vein, highly fractured
but tight, irregular, fractures at 30°, vuggy,
minor iron oxide staining.

110
(101.3

82

(48)

94
(69)

100
(76 )

Run 17
80.7

to
84.0

Run 16
77.2

to
80.7

Run 14
68.9

to
72.3

77.2-105.0 No drilling water return.

80.1-108.5 Fracture zone, joint and "hairline'"
fracture spacing is very close, 0° to 20° and
60° to 90°, irregular and discontinuous,
carbonate and iron oxide staining on most
joints, silt on joints from 92.6 to 103.3,
slickensides at 93.0 and 105.0 on joints at
00 to 15° and 80~

70.7-72.0,72.3-72.6 Quartz veins, highly
fractured but tight, vuggy, sulphide
mineralization.
72.6-77.0 Quartz stringers, parallel to
bedding/foliation at 0°, less than 0.5 in. Widr-:-~8I
Contacts are tight. I R~~ ~5

72.3 (90)
to

77 .2

80
(73.6)

70
(64,4)

~ ~ j fj ~
.-.... 1;

.,
, ]

.'\ 1
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P57oo.o5 CLIENT ALASKA POWER AUTHORITY JOB NO. P57oo.o5

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-l

SHEET NO. 5 OF 24 SITE Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO. 6 OF 24

REe
(RQD)

93
(81)

100
(100)

100
(73)

LENGTH
OF RUN

(FT)

~~;t~1 (~~~)
153.2

Run 37
1 96

166.5 (96)
to

171.5

Run 36
161.5

to
166.5

Run 34
153. Z

to
1156 .2 I

Run 35
156.2

to
161.5

OESCAIPTI ON : COLOR, TEXTURE, FOUATlON,JOINTI NG, FRACTURING, FAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, ,LOST CORE, CEMENTING, ETC.

149.o-157.9 Argillite interbedded wlth
medium gray, fine grained graywacke, beds 2
inches to 2 feet wide, beds are htghly folded,
possible sheared along bedding planes, healed,
ti9ht, hard.

158.5-158.7 Quartz vein, discontinuous,
irregular, tight, 0.5 inch wide.

ROCK TYPE

Argi 11 ite

DEPTH

(FT.J

170
(156.5

160
(147.3)

150
(138.1 )

REe
(RQO)

100
(73)

92
(93)

LENGTH
OF RUN

(FT.)

Run 30
134.0

to
139.2

Run 26
117.6

to
120.9

DESCRIPTION: COLOR, TEXTURE, FOLiATION,JOJNTING,fRACTUAING, FAULTlNG ,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

133.2-134.0 Fracture zone, joint spacin9 very
close, joints at 00 to 200, iron oxide
staining, trace clay and carbonate, slight
weathering on joints. Core loss 0.4 feet.

ROCK TYPE

Argillite/ 1117.6-118.6 Quartz vein, highly fractured but
Graywacke tight, 1.5 inch wide. Contacts at 00 to 100.

DEPTH

lfT.l

130
(119.7)

120.9
(1l1.3)1-1-"A"'rgncln lrTIT1"'te;;--lIMedium to dark gray, very fine grained, bedding un UnDO

and poorly developed foliation are at 50 to 15~ 120.9 (53)
very thinly laminated, sulphide mineralization. to
Fresh, hard, well indurated. Joint spacing is
close to moderately close, joints a~e generally 125.4
planar, smooth to rough, very few wlth
carbonate or quartz filling.
120.9-124.5 Quartz stringers, spacing is very jRUn 281100
close to close, mostly at 50 c to 900, some at 125.4 (22)
00, less than 0.1 in. wide. to
120.9-129.0 Clay filling in joints. 129.0

129.0-134.0 Healed fractures" quartz stringers Run 291100
~rregular, discontinuous, tight, less than 0.1 129.0 (78)
In. wlde. to

134.0

140
(128.9)

139.5 Bedding/foliation, 200.

143.0 Sulphide minerals up to 0.5 inches
becominq abundant. Progressive replacement
with quartz.
144.3-148.0 Core loss 0.2 feet.

148.5 Bedding/foliation, lo~

Run 31
139.2

to
144.3

Run 32

144.3
to

148.0

98
(92)

95
(81)

180
(165.7

Run 3811UU
171.5 (92)
176!2

175.0-276.1 Joint spacin9 is generally
moderately close, joints are generally planar,
rough to sl ick, very few with iron oxide I 1
staining or quartz fillin9· Run 39 100

176.3 (100)
to

181.4
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING AIEPORT

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-l

SHEET NO. 7 OF 24 SITE Devil Canyon (North Bank)

HOLE ~lO. BH-l

SHEET NO. 8 OF 24

REC
(ROD)

LENGTH
OF RUN

(FT.!

'Run 47~
214.9 I (87)

to
220.0

DESCRIPTION: COLOR, TEX,TURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

216.3-217.7 Lithic graywacke, subangular to
subrounded argillite and graywacke fragments,
up to 1 inch.

ROCK TYPE
DEPTH

(FT)

I I Argill ite/ I I
Graywacke

REG
(RQD)

LENGTH
OF RUN

{FT)

181.4
to

186.3

QESCRIPTION COLOR l TEXTURE, FOLlATION I JOINTING, FRACTURING, FAuLTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

182.2-184.0 Bedding/foliation highly folded, ~-W~I
fractures are healed with quartz, tight, hard. I"un 1.100

(100)

ROCK TYPE

Argill ite

DEPTH

(FT)

Run 41 100
186.3 (100)

I
r220

to (202.5)
191.5

Run 421100
191.5 (100)

196~a Run 491100
225.1 (100)

to
230.0

Run 501100
230.0 (100)

to
235.0

Run 51 82
235.0 (82)

to
240.1

241.6-241.8 Fracture zone, joint spacing is Run 52 100
very close, joints at 0° to 10°, clay coating. . (88)
241.8-249.0 Quartz stringers, spacing is very Run 53 98
close to close, some offset along bedding/ 241.8- (98)
foliation, healed, tight. 246.9

230.2 Quartz vein at 50°, tight, 0.5 inch
wide.
231.5-232.0 Quartz ~ein at 0°, 1 inch wide.
232.7-235.3 Healed shear/fracture zone, joint
spacing is very close, beds offset, brecciated,
healed with quartz, ti9ht, hard, fractures
irregular at approximately 70° to 90°.
235.0-240.1 Core loss of 0.9 feet.

227.0 Bedding/foliation is at 10°.

220.0-221.5 Fracture zone, joint spacing very
close, at 0°. Core broken into fragments ko-Ru-n~4=8+--1 00
less than 1 inch, surfaces smooth and coated/ 220.0 (65)
filled with grayish green clay. Core loss of to
0.6 feet. 225.1
222.5-223.1 Quartz pods, parallel to and
crosscutting bedding, irregular, discontinuous.

230
(211 .7

240
(220.9)

Run 431100
196.5 (100)

to

201.5

Run 441 100
201.5 (94)

to
204.9

Run 45 "9b

204.9 (72)
to

209.9dyRun 46 100
209.9-(84)
214.9

207.3-207.4 Quartz vein, folded, tight.

209.0-209.9 Fracture zone, open, very close
spacing, fractures parallel bedding/foliation
at approximately 10°, slickensides, iron oxidE
staining, Core broken during drilling.
209.9-215.8 Fracture, joint spacin9 is very
close to close, average 2 inches at 0° and 70°
to 90°, irregular, tight, healed with quartz.

Interbedded argillite and graywacke, Argillite
is dark gray, very fine grained, very thin to
thinly bedded, Graywacke is reddish gray,
fine to medium grained, Bedding and poorlY
developed foliation are at 0° to 30°.
Generally fresh, hard, well indurated, Joint
spacing is moderately close.
193.7-199.2 Quartz stringers and pods, closely~ I ~
spaced, folded, parallel to and crosscutting
bedding/foliation, tight, less than 0.5 in.
wide.

Argillite/
Graywacke

210
(193.3

200
(184.1

190
(174.9)
191.5
(176.3

~ ill TI
, ~ ~

~ 1 1 'J ~
j ,! j j
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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. P57DO.05 CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO. 9 OF 24 SITE Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO. 10 OF 24

DEPTH

(FT.)
ROCK TYPE

DESCRiPTION: COLOR, TElI:TUAE, FOLIATION.JOINTlNG,FRACTURlNG, FAULTING,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT.)

REe

(ROD)
DEPTH

(FT.)
ROCK TYPE

OESCRIPT~ : COLOR, TEXTURE, FOLIATION ,JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOSTCORE t CEMENTING, ETC.

LENGTH
OF RUN

(FT.)

REe
(RQO)

98
(43)

IUU
(100)

100
(93)

100
(67)

Run 66
291.5

to
296.0

100
Run 641(57)
Run 651 94
286.6 (71)

to
291.5

Run 63
280.3

to
285.2

-9 tlb
[un 6 (85)303.0-

~~ ---sT
Run 7 .0+-
Run 71 98
306.1- (69)
311 .0

I
Run 62
276.1

to
280.3

294.8-296.0 Chilled zone, very fine grained.

Dark yellowish brown to dark green, fine
grained feldspar laths, 5% white, radiating
zeolites up to 0.2 in., flow structure at 3D'.
Joint spacing is close, slickensides on most
joints. Slightly weathered, hard.
276.1-277.0 Chilled zone, very fine grained.
276.1-296.0 Drilling water return 50%.

276.1-310.8 Joint spacing is close to very
close, joints are generally planar, slick and
open, iron oxide stainin9 on most joints, talc
coating on few.

Mafic Dike
(Diabase?)

280
(257.71)

300
(276.2

290
(266.9)

296.0 i h(272.5) Graywacke I R'-e'd"d~is~h-g-r"-ay-C,"""'f"inc-e"'-g-r-al~·n-e'd',-m-a-'s""sTi-ve. Run~
Generally fresh, hard. 296.0 I(28) I
296.0-300.4 Shear/fracture zone, joint to
spacing is very close, joints at 40° to 60° 298.9
and 20°, slickensides on many surfaces, talc/ -R--68
chlorite coating, random, irregular fractures. 2~~ 9
Core loss of 0.6 feet. I .
297.0-298.9 Core broken by drilling. 303t g
301.0 Bedding is at 50°. .
303.7-304.3 Healed fracture zone, fracture
spacing very close, quartz filling, tight,
hard.
305.0-308.5 Numerous healed joints and
fractures, joints at 00 and 30°, fractures at
650 to 90°, talc/chlorite coating on many
surfaces. Core broken by drilling, core loss
of 0.6 feet.

]fun 6q 69
270.31 (54)

to
274.2

Run 591 98
265.6 (94)

to
270.3

Run 581 94
262.5 (70)

to
265.5

Run 57
260.6-1 I DO
262.5 (50)

Run 551 100
251.5 (84)

to
255.9

Run 541 98
246.9 (98)

to
251.5

265.0-276.1 Quartz stringers at 40° to 70°,
less than O. I inch wide, closely spaced.
265.8 Bedding/foliation is at 0° to 10°.

253.5 Bedding /foliation is at 30~

254.1-277.3 Joint spacing is close, chlorite/
talc coating.

251.0-252.0 Joints at 10° and 30°, slickenside
I I I

Dark gray, very fine grained, very thinly
laminated, massive. Fresh, hard, well indurate
274.2 Probable fracture zone, joint spacing
very close, light green mineral coating. Core
broken by dri II ing, core loss of 1.2 ft. I Run 61 100 I
276.1-276-3 Contact zonejbrecciated argillite. (26)

fffglillte/
Graywacke 1246.0 Bedding/foliation is at 0° to 10°.

256.01rl 1235.6) Graywacke Reddish gray, fine to medium 9rain sand in Run 56 100
argillaceous matrix, bedding/developed foliatio 255.9 (100)
is at 0° to 10°. Generally fresh, hard, well to
indurated. 260.5
259.0-262.5 Bedding/foliation intensely folded
brecciated and healed with carbonate, tight,
hard.
261.5-262.5 Fracture zone, joint spacing very
close, 0° to 40°, irregular to planar,
discontinuous, talc coating.

260
239.3)

276.1
(254.21 lit i

250
(230.1)

270
(248.5
271.8 .J-~--c::-c

~250.2)1 Argillite



JOB NO, P5700. 05

ACRES MIIERIC/.\N INCORPOR~.TED - CONSULTliIlG ENGINEERS
BUFfllLO • NEW YORK

DRILlHHJi !'iEPIH:IIT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-l

SHEET NO, 11 OF 24

PROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. 8H- 1

SHEET MO. 12 OF 24

Run 72 94
311.0 (94)

to
315.7

REG
(ROD)

98
(92)

100
(100)

100
(89)

LENGTH
OF RUN

{FT.l

Run 80
349.7
to
355.0

Run 78
339.8
to
345.0

Drill ing water return 1ess than 50~_-----I--------j
Run 79
345.0
to
349.7

OEseRI "11 Q!j : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, fAULTI NG,
ALTERATION, WATER LOSS OR GAl N, CAVI NG, LOST CORE, CEMENT'ING, ETC.

345.0-381. 5
percent.

ROCK TYPE
DEPTH

{FTJ

350
(322.2)

I - I I==::c:-;-~I~~~~::~~::':=~--1~I-- I Graywacke
(Conglomerate)

REG
(RQD)

100
(95)

100
(92 )

LENGTH
OF RUN

(FT)

Run 74
320.0
325?0

RUi173

315.7
to

320.0

DI':SCRIPTION : COLOR, TEXTU:-'f, FOLIATiON, JOINTING, FRACTURING, FAULT] NG,
ALTERATION, WATER LOSS OR GAl N, cAVI NG, LOST CORE, CEMENTI NG 1 ETC

310.8-598.2 Joint spacing generally close to
moderately close, generally planar, smooth,
carbonate, chlorite and talc coating.

ROCK TYPE

Graywacke

DEPTH

(FT.)

310
(285.4

320
(294.6)

-~-Run 77 98
334.7 (96)

to
339.3

. [Uil81 I rmT356.1-360.7 Graywacke conglomerate lnter- 100
calated with reddish gray, aphanitic igneous j355.0 ( )
rock containing subrounded to subangular to
felsic fragment up to 0.5 inches, hard, contac s360 1
at 50·, tight. .

360.7 J .. I Run 82 100
(332.0)1 Felslc Dlke ILight to medium qray with reddish brown "M'

(Rhvodacite) streaks, aphanltTc, hlgnly silicic, occasional Run 83 100
plagioclase and quartz phenocrysts, inclusions 361.3- (100)
of argillite and graywacke, flow structures at f--3C-63__._4-+_~,=- __
50°. Fresh, very hard, tight contacts. Joint R 84 100
spacing close, are planar, smooth to rough. un i~

Run 85 100
364.4 (100)
to
369.3

330
(303.8)
331.2

11304.9)

340
(313.0)

Graywacke
(Conglomerate)

324.0-326.0 Healed breccia, fracture spacing
is very close, quartz filling, tight, hard.

329.7-334.7 Core loss of 0.4 feet.

331.2 Sharp contact~. _
Reddish, medium to dark gray, fine grained
argillaceous matrix with 50 percent to 60
percent angular to subrounded rock fragments
of sedimentary, volcanic and plutonic origin,
fragments 0.01 ft. to 0.3 ft.) no foliation,
massive, very thin interbeds of argillite.
Fresh, hard. Joint spacing moderately close,
chlorite/talc and carbonate coating.

Run 75
325.0

to
329.7

Run 76
329.7

to

334.7

100
(68)

92
(92)

3702 i-----------=::--r I Run 86340:8) I Ir~~~~ywacke OC descnptlOn, as above. 369.3
(Conglomerate) to

373.6

100
(77)

] ~ j ~ ~ ~
..~

~ .'~ "'I ] 11 j
:~ " :J :~
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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

SITE

Sus i tna Hydroe1ectri c Proj ect .

Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO. 13 OF 24

PROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO. 14 OF 24

Graywacke 1373.4-373.5 Joint at 70° to 80°, clay filling
(Conglomerate) and rock fragments.

Run 90I 94
386.5 (86)
to
391.4

DESCRIPTI ON ~ COLOR, TEXTURE, FOllATION,JOINTING, FRACTURING, FAULTI NG,
ALTERATION. WATER LOSS OR GAIN, CAVING" LOST CORE, CEMENTING, ETC.

413.4-413.8 Core badly broken, angular
fragments up to 0.15 ft. Joint at 15°,
slickensides, chlorite coating.

LENGTH REe
OF RUN

(RQD)1FT)

Run 94 88
406.6 (88)
to
411.5

Run 95 97
411. 5 (47)
to
415.3

Run 96 96
415.3 (62)

to
420.3

Run 971 84
420.3 (76)
to
424.1

---'

Run98 98
424.1 (98)
to
429.3

Core loss of 1.5 feet.408.1-424.1

ROCK TYPE

Graywacke
(Conglomerate)

DEPTH

(FTJ

420
(386.6)1

410
(377 .4)

REC
(RQD)

96
(67)

100
(100)

100
(100)

100
( 94)

Run 9"1
391.4
to
396.5

LE:NGTH
OF RUN

(FT)

Run 89
381.5
to
386.5

Run 88
378.8
to
381.5

Run 87
373.6
to
378.8

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

386.5-391.4 Core loss of 0.3 feet.

381.5-401.5 Core broken by drilling, joint
spacing is moderately close, joints healed.

ROCK TYPE
D!::Pil-l

(FTJ

390
359.0)

380
(349.8

Run 931 100
401.5 (100)
to
406.6

400
(368.2) 401.0-405.7 Healed fractures at 30°, spacing

is very close to close, discontinuous,
carbonate filling.

Run 92
396.5
to
401.5

100
(66) 430 i I I Run 991 100(395.8) 429.3 (100)

to
434.3

Run 100 98
434.3- (88)
439.4



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT
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ACRES AMERICAN INCORPORATED - COIllSULTiNG ENGINEERS
BUffALO, NEW VORK

DRilliNG REPCH1V

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 NO. BH- 1

SITE Devil Canyon (North Bank) SHEET NO. 15 OF 24 SITE Devil Canyon (North Bank) SHEET NO. 16 OF 24

DEPTH

(FT.)
ROCK TYPE

DE:SCRIPTION ; COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULT! NG,

ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTING. ETC

LENGTH
OF RUN

(FT.)

REG
(RQD)

DEPTH

(FT.)
ROCK TYPE

DESCRIPTION: COLOR, TEX-rURE, FOLIATION, JOINTING, FRACTURING. FAULTI NG,
ALTERATION, WATER LOSS DR GAIN, CAVI NG, LOST CORE, CEMENTI NG, ETC.

LENGTH
OF RUN

(FT)

REG
(RQD)

440
405.0)

Graywacke
(Conglomerate)

un 101 1 roo
439.4 (100)
to
44.4

470 1 Graywacke
(432.6)1 (Conglomerate)

by drirTTng. TaTe/chlorite, quartz, carbonate
and white mica coatin9. Core loss of 1 .0 ft.

un 107
468.6
to
473.1

un llffi
473.1
475.3

IW
(100)

87
(81 )

Run 101\ 100
444.4 1(100)
to
449.5

450
(414.2

Run 10
449.5
to
454.7

100
(96)

480
441.8)

un 109
475.3
to
480.4

Run 11 0
480.4
to
485.4

100
(100)

100
(100)

460
(423.4)

454.7-514.8 Drilling water return 50%.

468.6-497.0 Fracture and joint spacing is
very close to close averaging 2 in., fractures
and joints at 0° to 90° but mostly 30°,
discontinuous, irregular, tight but some broke

Run lot 100
454.7 (100)
to
459.8

f-- --+-----1
Run 10 100
459.8 (95)
to
463.8

Run lOp 100
463.8 1(100)
to
468.6

490
(451.0

500
:(460.3)

497.0-500.0 Fracture and joint spacing
general1y close with zones of very clos~
discontinuous, tight. Talc, carbonate and
minor quartz and white mica fi11in9·

Run 1111 100
485.4 (94)
to
488.7

b--n-~488.7 (63)
to
491.5

~491.5 (79)
to
496.7

~14rlOO
496.7 ci (96)
to
501.4

~
, , 1 ~

'I 0 ~
11 ~

.,. > 'I ~ ~\
\ 1 J

':i :I ] :1 ) J
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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. 17 OF24

DEPTH OESCAIF'TI ON: COLOR, TEXTURE, fOLIATION l"OINTING, FRACTURING, FAULTI NG, LENGTH REC
ROCK TYPE OF RUN

(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC. (FT) (RQO)

~raywacKe

(Conglomerate) un 115 100
501.4 (100)
to
506.5

un 116
100506.5

to (100)
511.5

510
(469.5)

un 117

511 .5 100
to (94)
514.8
un 118 100
514.8 (100)
to
519.9

520 Run 119 98478.7)
519.9 (98)
to
525.1

un 120
100

525.1 (94)
to
530.4

530 530.4-539.0 Core loss of 0.5 feet.
487.9) Run 121 86

530.4- (87)
534.0

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-l

SITE Devil Canyon (North Bank) SHEET NO. 18 OF 24

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG, LENGTH REC
ROCK TYPE DF RUN

IFTI ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC. (FT.) (ROO)

Graywacke
(Conglomerate)

Run 122 100
534.0 (100)
to
539.0

Run 123 100
540 539.0 ('00)

497; 1) to
544.3

543.5 Joint at 35°, planar, slickensides on
talc.

'...
Run 124 98
544.3 (96)
to
549.2

550 Run 125 100
(506.3) 549.2 (100)

to
554.5

Run 126 98
554.5 (92)
to
559.7

560 Run 127 100
(515.5) 559.7 (100)

Quartz vein 0.1 feet wide.
to

563.4 564.8
564.3 Joint at 55°, planar, slickensides on
chlorite/talc.



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO 1 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- 1 PROJECT Susitna Hydroelectric Project HOLE NO. BH-l

SITE Devil'Canyon (North Bank) SHEET NO. 19 OF 24 SITE Devil Canyon (North Bank) SKEET NO. 20 OF 24

DEPTH
(FT.)

570
524.7)

ROCK TYPE

Graywac ke
.( Cong 1omerate)

DESCRIPTION: COLOR, TEXTURE, rOLlATION ,JOI NTING, FRACTURING, FAUl.TI NG I

ALTERATION, WATER LOSS OR GAl N, CAVI NG, LOST CORE, CEMENTI NG, ETC.

574.0-582.0 Lithic fragments increase to
cobble size, up to 6 inches.

LENGT!"
OF RUN

1FT.)

un 128
564.8
to
569.9

un 129

569.9
to
575.1

REC

(ROO)

100
(96)

100
(96)

DEPTH

[FTJ

600
552.3)

ROCK TYPE

Graywacke
Conglomerate)

mCRIPTION COLO R, TEXTURE, FOLIATION ,JOINT1NG, FRACTURING, FAU LTI NG,
ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE, CEMENTING, ETC

598.2-602.2 Healed fracture zone joint spacing
very close, joints at O· to 10· irregular,
rough, carbonate healed, joints at 70° to 90·
irregular, rough, carbonate healed, talc/
chlorite filling. Most joints tight but some
broken by drilling.
598.2-637.7 Joint spacing is generally close,
planar, smooth, ti9ht, coated with talc/
chlorite and carbonate.

LENGTH REG
OF RUN

{FT.} (ROD)

un 134 98
595.1 (89)
to
599.5

~o
599.5 (79)
to
604.2

un 1361100
604.2 (100)
to
609.1

run 1301100
575.1 (85)
to
579.9

~"" 13'I 100
579.9 (100)
to
584.9

~ 137
93

un 138 100

610.5 (100)

to
614.8

l"~1391'00
614.8 (96)
to
619.8

580
I( 533.9)

590
(543.1)

577.8-578.9 Joints at 40° to 50°, spacing
is very close, joints healed, chlorite/talc
coating, some slickensides. Core broken .by
drilling, angular pieces.
579.9-645.2 Drilling water return less than
50%.

Run 132
584.9
to
590.1

Run T33

590.1
to
595.1

100
(100)

100
(96)

610
561.5)

620
(570.7)

612.4-613.3 Quartz vein, highly fractured,
tight, irregular, inclusions of argillite.

614.9-620.5 Fracture zone, joint spacing is
very close, joints at 30°, healed with talc/
chlorite, tight but some broken by drilling.
615.0-630.0 Lithic fragments up to 0.7 feet.

623.8 Increasing amounts of very thin to thin
beds of argillite.

Run 140
619.8
621.7
Run 141

621.7
to
626.8

ImJ
(84)

98
(98)

l! -~

~ ~ f:j ~ ~ ] 1 ~ ] ~
.~ 1l jl

~
}J. ,:1 ~I J ;1 j!

I ..J !'
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO t NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05

PROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. BH-l

SHEET NO. 21 OF 24

PROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. BH· 1

SHEET NO. 22 OF 24

Graywacke
630 i (Conglomerate)

(579.9)

96
(92)

100
(100)

un l~ g-g--
675.0 (62)
to
680.5

un 153 85
80.5 (24)
0

683.9

un ~I 85
683.9 (60)
to
690.0

un l5-51 100
690.0- (87)
695.2

Run 15
670.8
to
675.8

Run 15
665.6
to
670.8

LENGTH REC
OF RUN

1FT) (ROD)

Run 14 90
660.4 (90)
to
665.6

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC

689.8 Joint at 00
, planar, slickensides on

chlorite.
690.1-693.0 Fracture zone, joint spacing is
very close, joints at 30 0 to 40 0

, planar,
smooth, healed with carbonate and chlorite,
some broken by drilling.

678.9-683.8 Shear/fracture zone, fracture and
joint spacing very close, joints at 70°,planar
smooth, fractures irregular, rough. Carbonate
and talc/chlorite coating on most surfaces,
slickensides on some joints.
678.9-690.0 Core 105s of 0.2 feet.

ROCK T'l'PE

Graywacke
(Conglomerate)

DEPTH

(Fl)

680
625.9)

670
616.7)

690
(635.1)

TOU
(100)

100
(100)

LENIHH REC
OF RUN

(FT) (RQD]

Run 14 (100)626.8
to
631.7
Run 14~ 100
631. 7 (100)
to
636.7

Run 1481 100
655.2 (87)
to
660.4

Run ;,( 100
641.4 (100)
to
645.1

Run 146 00
645.1 (82)
to
650.0

Run 147

650.0
to
655.2

DESCRIPTION: COLOR, TEXTURE, FOLIATION I JOINTI NG, fRACTURING, fAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

655.2-660.9 No drilling water return.

649.3-649.8 Core broken by drilling.

637.7-721.3 Joint spacing is close to mOderatemclose, joints generally planar, smooth, coated Run 14J I
with carbonate, chlorite and talc. 636.7

~

641.4

630.0 Joint at 20°, 0.04 inch of calcareous
clay.

632.0-634.0 Joint spacing is very close,
at 30°, discontinuous, tight.

ROCK T'l'PE
DEPTH

(FT.)

640
589.1 )

660
(607.5)

650
(598.3)



JOB NO.

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ALASKA POWER AUTHORITY P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO 23 OF 24

PROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. BH- 1

SHEET NO. 24 OF 24

DEPTH
(FT.)

ROCK TYPE
DESCRIPTiON: COLOR, TEXTURE, FOLIATION ,JOINTI NG, FRACTURING, FAuLTI NG,

ALTERATION, WATE:A LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(FT.)

REC

( ROD)

DEPTH
(FT.)

ROCK TYPE
OESeR I PTIQN : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI 11IO,

ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

{FT.l

REO

(RQol

100
(78)

700

(644.4)

Graywacke
(Conglomerate)

Run 15
695.2
to
700.5

Run 15
700.5
to
705.6

98
(98)

98
(98)

730
(672.0)

Graywacke
(Conglomerate)

un 162

727.1 Joint 0.1 inch wide with clay filling an ;~i'~-
rock fragments. Run'16 95'-----+

727.4 (77)
to
731.8

731.4-732.1 Fracture zone, joint spacing very
close, joints coated with carbonate and talc. ~~694 ---
Core loss of 0.6 feet. un
733.0 Joint with clay filling. 731.8 (77)

to
737.1

707.0-708.3 Shear/fracture zone, joint spacing
very close, joints at 30° to 500

, chlorite and
sulphide mineralization, slickensides on one
joint.

Run 15
705.6
to
71 O. 6

100
(100)

740
(681.2)

737.6 Joint at 600
, 0.1 inch wide, carbonate

and clay filling. un 165
737.1
to
741.5

93
(80)

t---~-
Run 15 100
710.6 (100)
to
715.7

Run 16
1100

741.5 (100)
to
745.7

, ooened bv dri 11 i no .1---
Run 16193
745.7 (73)
to
750.2

END OF 80RING

745.4-748.0 Fracture zone, joint spacing very
close, joints at 50 0

, planar, smooth; healed
with carbonate, tight, sam, ,
745.7-750.2 Core loss of 0.3 feet.

750.2i- I I I
(690.6) I

98
(98)

Run 16
715.7
to
721.0

710
653.6)

100
(91 )

to very close,[--- I I
tight, ~un 161

721.0
to
725.5

721.3-750.2 Joint spacing close
joints generally planar, smooth,
coated with carbonate and talc.

720
662.8)

~ ~
), -~ l :1 ~ ~ J ~ ~

tJ ,j :I ~j
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Acres American I ncorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

REMARKS

Fracture zone,
healed.

liil

Joint, slickensides

Joint, slickensides

Shear/fracture zone
Fractu re zone,
healed.

Fracture zone,
healed.

J Fracture zone,
heal ed.

Job No. P5700.05

Hole No._-"B"'H"--l'-- _
Sheet No. _2_ of~

ROCK TYPE

Felsic Dike
Graywacke

Graywacke

ALASKA POWER AUTHORITY
Susitna Hydroelectric Project

Devil Canvon (North Bank)

Client

Project

Site

DEPTH
(FT.)

520

380

420

560

500

480

360

400

640

440

460

600

620

580

,540 I • I I I 11-1

REMARl<S

•

Quartz stringers.

Quartz stringers.

TOP OF ROCK 11.8'

IFracture zone.
l Quartz vein.

Fracture zone,
healed with quartz.

~ Shear fracture,
healed.
Quartz stringers.

l Quartz stringers.

J Shear/fracture zone,
- Fracture zone,

healed.
- Breccia, healed.

Job No. __P5700.05

Hole No. BH-"_l~ _
Sheet No. _1_ of _3_

ArglTTlfe7- ~I Quartz stringers.
Graywacke

ROCK TYPE

Overburden
I I I I Argillite

ROD

%
CORE RECOVERY

%

Client ALASKA POWERJ:A",U-"TH""O'l'R~IT,-Y,-- _

Project Susitna Hydroe1ectri c Proj ect
Site__"~il Canvon (North Bank)

DEPTH I ELEV.
(FT.) (FT.)

a
20

40

60

88

100

120

140

160

180
-

200

220

240

260

280

300

320

340



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client~1 ASKA POWER AIITHORITY Job No. _ P57QlLJ1!L.__

Project Susitna Hydroelectric Project ..__ Hole No._B_.H'---'l _

Site Devil Canvon (North Bank) Sheet No. _3_ of _3__

PERMEABILITY CORE RECOVERY RaD NUMBER OF

D{~T~~ ~~~\ (K) cm/,e~ % % JOINI6S
FT

PER ROCK TYPE REMARKS

1-_1---, '0. 6 lOA 10- 2 204060 eo 204060 eo 5 ":;'O;"';';"'--'i"O'+~__=_-1- -1
'Graywacke

1-----. .- f-

720 f-- ')~\1~¥:l

740 -- lP- -f-
e--- 723 b Fracture zone.

760 WII j- f- END7~6. ~9RING

~f-::- •-- ~j _._---f----

_'=-~._~ ~f- --f-~ i _

-1 I

e-- I I I '-I-

i
-+-- I_t--~

-_. -- j f I f---- 1.- - --- I

'-- I' _._.- 1---~
- . il ._-_. I 1- _.- . --
c-- rr -

l' -
=-j [' L--- _ 1-·-
-- -- I --- -_.-

---, ---

--- -+-+,-+--1-++1 +-H--+-+ t-f--f-+-+-+-+++-+-l
----+--++-+-++H--l-+-i--i-+--1--f--++-+--1-+-t-f--f .-1
---I -

---1- .-1-+-+-1-++-+ -f-+-+-H -f-j -1--+-+-+-+-+-+-+-1
_- +--1-1 +-+-+-+-+-H--+--f
--.- ----

-- -

_.- -.-

f----+--+H++-++t-i -+-+-+-+--t--+.

iU

2 ., ~ l 'I J
, ". ~'H
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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 J08 NO.: P5700.05

PROJECT: Susitna Hydroelectric Project HOLE NO.: BH-2

SITE: Devil Canyon (North Bank) SHEET NO. 1 OF 21

CONTRACrpR: The Drilling Company DRILLING DATES" Sept. 10 TO Sept. 15, 1980
LOGGED 8L K.J. white, M.P. Bruen DATE: July 1981 REG

(RQO]

98
(82)

100
(90)

LENGTH
OF RUN

(FT)

Run 7
21. 0
to

26.0

Run 8 10026.0-
28.0 (57)

Run 9 94
28.0 (82)
to

33.0

Run 10
33.0
to

38.0

SHEET NO, 2 OF 21

HOLE NO. BH-2

J08 NO. P5700. 05

DESCRIPTION; COLOR, TEXTURE, FOUATIQN,JOINTI NG, FRACTURING, FAULTI NG I

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

28.4-32.2 Numerous healed fractures, very
closely spaced, healed with quartz, irregular
and discontinuous. Core loss of 8.3 feet.
30.3, 30.9 Two healed shears, 30 and 50 0

,

1 in. wide, quartz healed breccia, tight,
30.4-90.9 Joints close to moderately closely
spaced, planar, rough to smooth, iron oxide
staining, some with quartz filling.

3B.0-67.0 Orilling water return 50%.

ROCK TYPE

Oevil Canyon (North Bank)

Argi 11 ite

Argi 11 itel
Graywacke

SITE

PROJECT Susitna Hydroelectric Project

CLIENT ALASKA POVIER AUTHORITY

DEPTH
(FT.)

30
(26.0)

40
(34.6)

50
(43.3)

46 .0 -1 -------+
(39.8)

%
REC

(RQO)

64
(48)

100
(89)

Run 6

16.0
to

21. 0

Run 5
10.5
to

16.0

CASING DIAMETER: NW (3.0") I. D.
CORE DIAMETER: NQ (1.75") 0.0.

21.0/- Core loss of 0.1 feet.

Oark brown, organic silt with trace of light
gray ash, some angular cobbles. No samples
taken. TOP OF ROCK

Oark gray, very fine grained metasedimentary
rock. Very thin to thin bedding coincident
with weakly developed foliation at 35 0 to 65 0

•

Zones of phyllitic sheen, poor cleavage, very
thin beds of fine qrained graywacke.
Ge~erally fresh, h~rd, well indurated,
sulphide mineralization.

Reddish dark graY~lne ~rained metasediment-
ary rock. Bedding coincldent with weakly IRun 1
developed foliation at 40 0

• Very thin to thin 2.0 gO
beds of dark gray argillite. Generally fresh ~o I (75)
to slightly weathered, hard, well indurated, .0
sulphide mineralization (5% of rock).
2.0-30.4 - Joints closely spaced, planar, Run 2 50 (0)
rough to smooth, iron oxide staining, few with 4 ( )
quartz filling. Run 3 6 0
6.0-13.0 - Fracture zone, joints and fractures Run 4
very closely spaced, irregular, discontinuous, 8.1 63
healed with quartz, tight. Core loss of 4.4 Il~O~ (0)
feet.

DE:~~~PR~~~~~~~~=RT~~S~u;:,~~~I~~V~N~~I~~'~;{a:C.Tci~~~~~:~~T~~~ I LE~~~H

Casing Advancer
Diamond Core - Triple Tube

N3,223,137.
E616, 101
00

60 0

LATITUDE
DEPARTURE
AZIMUTH
DIP

SOIL
ROCK

ROCK TYPE

ELEVATIONS: DATUM MSL, A. S. P. C., Zone 4
GROUND SURFACE 1213.4
ROCK SURFACE 1211 . 7
80TTOM OF HOLE 645.z
WATER TA8LE 1208.4

Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

Overburden

Argill ite

Graywacke

OEPTH

(FT)

NOTES: 1)
2)

DRILLING
METHOD:

LOCATION:

20
(17.3)

10
(8.7)
11.2

(9.7)

0.0

2.0
(1.7)

APPROVED:. c' !,{}!!Cf/I. DATE: February 1, 1982



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALASKA POI,ER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric ProjectPROJECT

SITE

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO. BH-2

SHEET No.3 OF 21 SITE Devil Canyon (North Bank)

HOLE NO. BH-2

SHEET NO. 4 OF 21

DEPTH

(fT.)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FQLlATION) JOINTI NG, FRACTURING, FAUl.TI NO,
ALTERATION, WATER LOSS OR" GAIN, CAVI NG, LOST CORE, CEMENTI NG, ETC

LENGTH
OF RUN

(F"l\

REC

(RQD)

DE.:f'TH
(FT.l

ROCK TYPE
DESCRIPTION: COLOR, TEX~URE, FOLIATiON, JOINTI NG, FRACTURING, FAULTI NG >

ALTERATION I WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT)

REC

(RQD)

Run 141100
51. 9 (loa)
to

56.0 End of intense iron oxide staining on I 56.9 I I
joint surfaces. I--------l-----

Run 161 90
62.2 (90)

to

67.0

Run 17 98
67.0 (98)

to
71. 9

Run 18 100
71. 9 (loa)
to

76.8

Run 19 100
76.8 (84)

to
81.8

Run 20 100
81.8 (91)
to

86.9

Run 241 97
101. 7 (76)

104.9 Core loss of 0.1 feet. I to
105.0

105.7-107.9 Core loss of 0.3 feet. I Run 251 90
105.0 (66)

IOt?9

Run 26 100
56

109.5-112.0 Core loss of 1.5 feet due to core I Run 27 40
barrel mislatch during drilling. Core badly 109.5- (14)
broken. 112.0

Run 231100
96.9 (l00)

to
101. 7

96
(96)

100
(58)

Run 29
1114.6

119. fl

Run 20

Run 211 96
86.9 (70)

to

91. 6

Run 221100
91.6 (91)
to

96.9

Run 28
112.0

114?6

87.3-87.9 Core loss of 0.2 feet.

Argi 11 ite/
Graywacke

114.6-119.4 Core loss of 0.2 feet.

100
(86.6)

110
(95.3)

90 89.4-90.9 Felsic dike, as aBove, subparallel
(77.9) to bedding/fQliation, 40 -70 , somewhat

(~£.~) Graywacke Reddish, dark gray, fine to medium grained I
. metasedimentary rock with an argillaceous

matrix. Bedding coi2cidentowith weakly devel
oped foliation at 30 to 40. Generally fresh,
hard, well indurated.
90.9-138.6 Joints generally closely spaced,
planar, smooth to rough, carbonate and quartz
filling, very few with iron oxide staining.

100
(94)

Run 15

56.9
to

62.2

58.6-61.2 Fracture zone, 00
, very closely

spaced fractures, healed with quartz, up to
1 inch wide.

76,1-78.7 Felsic dike, light gray, aphanitic
to fi ne gra i ned groundmas s, 50% qua rtz and
plagioclase phenocrysts, medium grained, less
than 5% mafics, granodiorite (?) compositionoContacts parallel to bedding/foliation at 60
tight. Chilled zone in dike up to 1 inch wide.
Baked zone in surrounding argillite up to 6
inches wide.
78.7 Argill ite/graywacke, as above, but com
plexly folded and stretched, possibly
brecciated, healed, tight.

63.65 Core loss of 0.5 feet.
64.4 Quartz vein, less than 0.1 inch wide,
st/letched, parallel to bedding/fol~ation at
40 , crosscut by quartz vein at 90 which is
offset along foliation planes.
64.4-67.4 Quartz stringers, less than 0.24
inch, closely spaced, parallel to and cross
cutting foliation.
68.95-69.05 Core loss of 0.1 foot.

Argillite/
Graywacke

60
(52.0)

70
(60.6)

8.0
(69.3)

'1 1 Ji
m ll:\ ] ~ ~ ~

, i\
}
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I 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-2 PROJECT Susitna Hydroelectric Project HOLE NO. BH-2

SITE Devil Canyon (North Bank) SHEET NO. 5 OF 21 SITE Devil Canyon (North Bank) SHEET NO. 6 OF 21

Run 311100
123.2 (59)

to
125.9

DEPTH

(FT)

120
{103.9

130
(112.6

ROCK TYPE

Graywacke

DESCRIPTION: COLOR, TEXTURE, fOLIATiON, JOINTING l FRACTURING, fAU LTI NG,
ALTERATiON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTlNG. ETC.

119.4-119.8 Quartz veins, folded, stretched,
brecciated, healed, tight. 0

120.5 Bedding/foliation, 50
121.7-123.2 Core badly broken, angular pieces
less than 1 inch, some clay coating on joints
at 0°.

125.9-132.0 Core loss of 2.5 ft. due to core
barrel mislatch during drilling.

LENGTH
OF RUN

1FT)

Run 29

Run 30
119.4

to
123.2

Run 32
125.9

to
132.0

REe

(ROD]

92
(53)

59
(0)

DEPTH I O~CRIPTI ON: COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTI NG, LENGTH REC
ROCK TYPE OF RUN

(FT.l ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTlNG, ETC. (FTl (RQD)

150 1Mafic Dike 147.5-155.0 Core loss of 0.7 feet. Run 39 89
{129.9 (Diabase) 147.5 (89)

to

152.2-155.0 Shear/fsacture 3one, joints very 1Sl,.Q

closely spaced at 10 and 90 , friable, Run 401 93
breccia and clay gouge, slickensides. Core 152.0 (0)
badly broken. to

155.0

Run 411 100
156.4-172.9 Slickensides on many joint sur- 155.0 (82)
faces, some on quartz and chlorite fillings. to

160.0

160 j 160.0-165.4 Core loss of 0.2 feet.
Run 42] 96(13:3.6 160.0 (80)

to
165.4

Run 431100
165.4 (100)

to
170.5

--
Run 441100
170.5 (96)

to
175.6

Run 45 100
175.6 (87)

to
178.6
Run 46 1 100
178.6- (47)
181.8

174.6-183.1 Chilled zone:
174.6-178.5 Fine grained, less than 5%

zeo 1ites.
178.5-183.1 Very fine grained to aphani-

tic near contact.
179.0-183.8 oFracbure zonO' joints very closel
spaced at 20 ,40 and 60 , chlorite, clay and
slickensides on many surfaces. Core broken
into angular pieces below 181.0.

170
(147.2

180
(l55.9

100
(73)

100
(74)

95
(85)

88
(30)

Run 33
132.0

to
135.0
Run 34
135.0
137.0
Run 35
137.0

tq to
140.3

135.0-135.5 Quartz stringers, up to 0.5 inch
wide, irregular, discontinuous. Healed sheared
contact between argillite and graywacke beds.
136.7-140.3 Core badly broken by drilling.
Core loss of 0.5 feet.
137.8 Mafic dike, 300

, 0.5 inch wide, tight
contacts.
138.6-141.8 Shear6fractuse zone, joints very
closely spaced, 10 to 20 .
138.6-139.0 Joints generally close to very
clos~ly spaced, planar, smooth to cQugh open
partlally open, many wlth sllckensldes.

Dark green, fine to medium grained, feldspar Run 36'
1aths form a fi brous texture, 5-10% white, 140 3
radiating zeolite crystals up to 0.02 inch, t~

quartz replacement 8f crystals. Upper contact 143 4
at approximately 50 , irregular, tight, argil- .
lite unaltered. Kun s/ 100
Joints closely spaced, slickensides, chlorite 143.4- (65)
on most. 145.4
139.5-147.0 Chilled zone in dike: Run 38 100

139.5-139.8 Aphanitic. 145.4- (100)
139.8-147.0 Very fine grained. 147.5

141.3-144.0 Joints at 100 to 200,
surfaces with chlorite and slickensides.

139.5
{120.81 Mafic Dike

(Diabase)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALASKA POvlER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE No.BH-2

SHEET NO. 7 OF 21 SITE Devil Canyon (North Bank)

HOLE NO. BH-2

SHEET NO. 8 OF 21

DE:F'Tll
(FT.1

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATIQN,JOI NTI MG, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAY lNG, LOST CQRE, CEMENTI NG, ETC.

LENGTH I REC
OF RUN (RQD)

(FT.)

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION; COLOR, TEXTURE, FOLIATION 1 JOINTI NG, FRACTURING, FAULTI NG,

ALTERATION. WATER LOsS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT)

REC
(RQD)

Run 541 100
211.7 (94)

to
216.9

Run 551100
216.9 (95)

to
220.7

Run 561100
220.7 (96)

to

226.0

Run 571100
226.0 (100)

to

231. 2

I-----~---jRun 58 100
231.2 (l00)

to
236.3

213.4-213.7 Core broken along healed joints.

218.1-218.3 Fractu&e zone, healed, as above,
but fractures at 90 .

230.0-231.0 Composition nearly quartzite, les
than 20% fines in matrix.
231.2 Joint, 30°, slickensides.

233.0 Bedding/foliation at 400
.

Graywacke

220
(190.5

230
(199.2

100
(100)

Run 49\100
190.8 (l00)

to
193.8

Run 511 100
198.9 (100)

to
203.2

Run 501100
193.8 (100)

to

198.9

192.2~193.5 Limy sandstone, light 9ray, fine
grained. Fresh, hard, well indurated. Gra
dational contacts.
192.5 Bedding and poorly developed foliation
at 400

193.0-251.1 Joints generally close to moder
ately closely spaced, planar smooth to rough,
tight, quartz and carbonate filling, no
staining.

Mafic Dike
(Diabase) Run 471100

183.1J I 181.8 (73)
(158.6J Graywacke Rock description, as above. to

183.1 Contact at approximately 300
, irregular, 185 9

tight, no shearing, no hornfels in graywacke. .

186.3-192.2 Quartz otringe&s, very close to ~R---4-8~-----i
clnsely spaced at 20 to 70 , 0.04 to O.~ inch un
wide, crosscutting bedding/foliation (50 ), 185.9
minor carbonate. to
187.7-187.8 Shear, 500

, breccia and clay in- 190.8
completely healed with carbonate and quartz,
moderately soft and friable.190

(164.5

200
(173.2

210
(181.9

Run 521100
203.2 (l00)

to
206.5-212.2 Fracture zone~ fractures very 1208.4
closely spaced at 00 to 20 • irregular, healed
with quartz and carbonate, tight, hard.

Run 531 100
208.4 (l00)

to
211. 7

240
(207.8

235.0-238.3 Interbedded argillite, very thin
to thin beds, dark gray.

236.0-236.6~ Shears, 50°, healed
quartz veins faulted

237.8-238.3 and folded comprising
40% to 50% of rock, less than 0.5
in. wide, tight, hard, well indurated,
tight contacts.

241.0-242.0 Fractu&e zone, joints very close
spaced at 500 and 0 , open and tight,
slickensides, pyrite, chlorite.
241.0-244.0 Interbedded argillite, very thin
to thin beds, dark gray.

Run 591100
236.3 (100)

to
241.0

Run 601100
241.0 (89)

to
244.7

~ m ~ 'l 'l 1i 1.~ ~ 1 ~ J ~ ~ "d j .1 ~J
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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 ALAS KA POWER AUTHOR ITY

PROJECT Susitna Hydroelectric Project

CLIENT ALASKA pm~ER AUTHORITY

PROJECT Susitna Hydroelectric Project

SHEET No.10 OF 21

HOLE NO. BH-2

JOB NO. P5700.05

Devil Canyon (North Bank)SITE

JOB NO. P5700.05

HOLE NO. BH-2

SHEET NO. 9 OF 21Devil Canyon (North Bank)SITE

DEPTH

(FT.)
ROCK TYPE

OESCRIPTI ON : GOLOR, TEXTURE, FOLIATION I JOINTING, FRACTURING, fAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTING I ETC

LENGTH
OF RUN

1Ft)

REC
[RQD)

DEPTH
(FT.J ROCK TYPE

OESCAIPTI ON : COLOR, TEXTURE, FOLiATlON,JOINTING, FRACTURING, FAULT! NG,
ALTERATION. WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT)

REC
(RQD)

Run 691 100
277 . 5 (48)

to
281. 5

Run 701100
281.5 (95)

to
287.0

250
(216.5

Graywacke 245.8-246.0 Two joints, 600- with slickensides.1 Run 61
244.7

to
249.8

Run 62
249.8

to
255.0

100
(90)

100
(l00)

280
(242.5

Argill ite 277.4-279.8 Shear/fracture zose, j8ints vesy
closely to closely spaced at 0 , 20 and 50 ,
carbonate, chlorite and talc on most surfaceo'clay and slickensides on joints at 00 and 20 .
279.5-281.4 Bedding/foliation folded and
stretched. Numerous quartz veins up to 2 in.
wide, mostly along foliation and joints, tight,~ I I
hard.

279.5-287.0 Shear/6ractureozone, joints very
closely spaced at 0 and 10 to 200, planar,
smooth, tight, slickensides, talc coating,
pyrite partially to completely replaced by
quartz.

Run 711100
287.0 (96)

to
292.0

Run 721 100
292.0 (100)

to

297.0

Run 731 100
297.0 (87)

to
301. 7

Rock 8escrip~ion, as above. Bedding/foliation
at 30 to 40 , folded, stretched, offsets in
bedding, argillite spotted with dark gray
crystals 0.1 inches wide.

291.1, 294.8 Two joints, 700 and 600

respectively, trace clay.

297.0-304.0 Pyrite cubes up to 0.5 inches,
partially replaced by qusrtz.
297.9 Quartz vein at 50 , 0.5 inches wide,
slightly folded, PSrallel to bedding/foliation.
299.7 Joint at 50 , clay filling and sand
size argillite fragments.

293.6-294.0 Fracture zone, fractures very
closely spaced, irregular and discontinuous,
quartz healed, generally crosscutting
foliation, tight.

287.0 I I I I I
(248.5] Argillite/

Graywacke

290
(251.1

300
(259.8

Run 651 94
262.5 (83)

to
267.3

lW11ll6l 100
267.3-1 (82)
269.5

Joints closely to moderately closely spaced,
planar to irregular, slick to rough, tight to
open, carbonate, chlorite and clay filling.

Interbedded argillite and graywacke, metasedi
mentary rock. Very thin beds (less than 1 isc~----+-----~
wide) coincident with foliation at 400 to 50 , 100
zones highly folded and stretched. Tight, (7ft)
hard. Sharp contact.

Argillite/
Graywacke

2,8.51 Ro"

63

1 98(223.9 ( 255.0 (94)

260 to
(225.2 ( 260.0

270
(233.8

Run 671100
269.5 (73)

to
274.7

300.5-300.7? Shear, healed, folded and breciatel Run 741100
302.0-302.1) fragments in quartz matrix, tight 301.7 (100)

hard. to
306.7

273.9
(237.2 J Argillite As above, bedding/foliation, 400 to 500

.
275.2-276.0 Fracture zone, joints very closel
spaced at 00 , 500 and 700 , slickensides.

Run 68
274.7
277.5

96
(50)

305.5-307.7 Fractures very closely spaced,
irregular, discontinuous, quartz filling,
slickensides at 306.5. ~u~n 751100

306.7- (70)
310.4-311.5 Core broken into angular fragment 309.4
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DRILLING REPORT

CLIENT ALASKA POIIER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 PROJECT Susitna Hydroelectric Project HOLE NO. BH-2

SITE Devil Canyon (North Bank) SHEET NO. 11 OF 21 SITE Devil Canyon (North Bank) SHEET NO. 12 OF 21

DEPTH

{FTJ
ROCK TYPE

DESCRIPTION COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(Fr.)

REC

(ROD!

DEPTH

(FT)
ROCK TYPE

DESCRI PTION : COLOR, TEXTURE, FOLIATION, ,,101 NTI NG, FRACTURING, FAULTI NG,
ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC

LENGTH
OF RUN

{FT)

REe
(ROD)

Argillite/ up to 1 in~h .wide. Jgint at 30°, .slick~nsides Run 76 67
310 '1 Graywacke and talCj Jglnt at 40 planar, sllckensldes, 309 4- (0)

(268.5 jQint at lQ , planar, smooth, with 0.1 inches 311'5
311.5 of sllt flne to oarse ralned sand. , . ---I

(269.. Argillite Rock description, as above, few interbeds of Run 77 100
graywacke. 311.5 (94)

to

316.7
315.0-316.7 Fracture zone, irregular and dis
continuous fractures, quartz filled, tight,
hard.

Run 8 100
337.5
339.5 (70)

96

(96)

96
(96)

98
(98)

Run 85\ 100
339.5- (83)
343.1

to
361. 9

Run 90

361. 9
to

366.7

Run 91
366.7

to
372.0

Run 861100
343.1 (100)

to
347.1

Run 89
357.1

Run 881100
352.2 (l00)

to

357.1

Run 871100
347.1 (100)

to
352.2

359.5-362.0 Fracture zone, joints very closel
spaced at 30°, tight.
361.4-364.7 Bedding/foliation at 500

.

366.5-366.9 Quartz vein, 400, irregular,
parallel to and crosscutting bedding.

364.6 Core loss of 0.2 feet.

fine grained medasedimentary rock thinly inter
bedded with graywacke, reddish, medium to dark
gray, fine to medium grained metasedimentary
rock with elongated sand grains. Occasional
phyllitic sheen in argillite. Generally fresh,
har~well indurated.
340.5-340.6 Quartz vein, folded, tight, hard,
inclusions of argillite.
341.5-342.07 Quartz stringers, 0.25 inches
342.8-343.3) wide, highly folded and contorted,
some gffset along foliation fracture cleavage
at 40 , tight, hard.
344.0 Graywacke beds becoming fine to coarse
grained, some 9raded beds, beds generally
less than 6 inches wide.

Arg ill ite/
Graywacke

370
(320.4

360
(311.8

350
(303.1

Run 821 92
330.1- (56)
332.6

Run 83[ 67
332.6 (53)

to
337.5

Run 81\ 100
326.9 (91)

to
330.1

Run 781 87
316.7 (37)

to
319.7

'Run 791100
319.7 (74)

to
323.5

318.6-424.1 Joints generally closely to mod
erately closely spaced, occasional zones very
closely spaced, generally planar, slick to
smooth, tight, chlorite and talc filling quart
carbonate and trace clay/silt.

322.3-323.0 Breccia, 00, healed, tight, hard.
325.00325.5 Bedding, 0°, crosscut by foliatio.I ~L-----__f

at 50 . Run 80 100
325.5-326.6 Numerous quartz veins and strin- 323 5 (100)
gers, parallel to bedding/foliation, very t'
clnsely spaced, 50ntorted, chlorite coating. 32609
328.5 Joint, 45 , carbonate, less than 0.1 .
inches of silty sand.
328.5 Argillite, reddish gray. 0
328.5-329.8 Quartz stringers, 60 , closely
spaced, up to 0.25 inches wige, tight ..
329.5"330.4 Quartz vein, 20 , 0.5 to 2.0
inches wide, irre9ular, frac6ured, tight.
330.6-330.9 Quartz vein, 30 , 1.5 inches wide
fractured, tight, chlorite.
332.6-337.5 Core loss of 1.6 feet.
333.3-333.8 Shear/f5acture zone, joints very
closely spaced at 20 , slickensides and silty
""od cQating. .
334.6-jj4.~ Shear, quartz healed, tlght, hard
As above, lower contact at 30"'.

320
(277 .1

330
(285.8

334.8
(289.9'

339.ffi ArQillite/
(?QIl <~ Gra vwa cke Run 8"

1\ ~ ] ~ ~ ~ \ ~ i 'I 1 ~
j ;r ~ .' "
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-2

SHEET NO. 13 OF 21 SITE Devil Canyon (North Bank)

HOLE NO. BH-2

SHEET NO. 14 OF 21

DEPTH

(FT,)
FiOCK TYPE

OESCRIPTI ON : COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAuLTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

IFf)

REC
[ROD}

DEPTH

(FT)
FiOCK TYPE

DESCRI PTI ON : COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING" LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT)

REC
[RQD)

416.9

Run 1011 100
416.9 (92)

to

421. 9

Run 1001 100
411.6 (lOO)

to

---

100
(93)

Run 98

1-----
Run 99
407.1

to
411. 6

406.2 Joint, 20 0
, clay filling.

Rock description, as above.

410.7 Quartz pod with chlorite stringers,
1 inch wide.

Joints generally moderately closely spaced,
zones very closely spaced, generally planar
to irregular, smooth to rough, tight to open,
quartz and carbonate filling, some chlorite
staining.
415.9-416.6 Felsic dike (aplite), light gray,
highly irregular contacts, stringers penetra
ting graywacke up to 2 inches, tight, hard.

Graywacke

410
(355.1)

414.0 t- I
(358.5) I Argillite/

Graywacke

420
(363.7)

Run 951 96
386.2 (96)

to
391.4

Run 931100
376.1 (l00)

to

381.1

Run 941100
381.1 (l00)

to
386.2

Run 921 95
372.0 (73)

to
376.1

374.0 Core loss of 0.2 feet.

375.3 Joint, 40°, silty sand fillin9.

383.9-389.5 Beddin9 highly fslded and con
torted, foliation at 40 to 60 parallel to
and crosscuttin9 bedding, offsets along
foliation.

Ar9ill ite
Graywacke

380
(329.1

427.2

to
431. 9

427.2 I (l00)

Run 1031 100

Run 1021 100
421. 9 (l00)

to

Run 1041100
431. 9 (94)

to
437.2

424.1-562.8 Joints generally moderately
closely spaced, planar to irregular, smooth
to rough, tight to open, some carbonate
filling, very few with quartz and clay filling
some chlorite staining.
424.4 Less talc and chlorite on joints below.
426.6-431.9 Core loss of 0.4 feet. .
431.5 Quartz vein, 2 inches wide, as above.

420.8-421.2 Quartz stringers. 0.25 inches
wide, folded, irregular and discontinuous,
tight.
422.3-428.0 Quartz veins and stringers less
than 1 inch wide, moderately closely to closel
spaced, irregular, unfractured, tight,
chlorite mineralization.

430
(372.4)

98
(88)

98
(98)

Run 97
396.6

to
401.8

Run g81 92
401.8 (89)

to
407.1

403.0 Bedding/foliation, 60°.

400
(346.4

390
(337.7

391.4-407.1 Core loss of 0.4 feet. Run 96

(~~~.~j Graywacke Rock description, as above, few very thin to 39~~4
. thin argillite beds. 396.6

Joints closely to moderately closely spaced,
generally planar, slick to smooth, tight, few
chlorite and talc filled.
394.5 Quartz stringer, 70°, 0.1 inches wide,
crosscutting foliation but slightly offset by
fracture cleavage.
394.7 Quartz pod, 10°, 0.5 inches wide, 2
inches long, discontinuous.
400.7-406.0 Core loss of 0.1 feet.
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT SUS itna Hydroe1ectri c Proj ect

ClIENT ALASKA POI,ER AUTHORITY

PROJECT Susitna Hydroelectric Project

SITE Oevil Canyon (North Bank)

JOB No.P5700.05

HOLE NO. BH-2

SHEET NO 15 OF 21 SITE Devil Canyon (North Bank)

JOB NO. P5700.05

HOLE NO. BH-2

SHEET NO. 16 OF 21

DEPTH

(FTJ
ROCK TYPE

DESCRIPTION: COLOR, TEnuRE, fOLIATION ,JOI NTI NG, FRACTURING, FAULTI NG,
AL.TERATION, WATER LOSS OR GAIN, CAVING, LOST COAE, CEMENTING 1 ETC

LENGTH
OF RUN

(FT.)

REC
( RQD)

DEPTH

(FJ.)
ROCK TYPE

DEseRI PTiON : COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAULTI NG,
AL.TER ATI ON, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENT! NG, ETC.

LENGTH
OF RUN

(FT.)

REC
(ROD)

Run 1071 98
444.9 (98)

to
450.0

Run 1141100
477.3 (l00)

to
481. 9

Run 111

Run 1131 100
475.0- (l00)
477 .3

Run 1121100
470.3 (85)

to
475.0

472.5-473.0 Core badly broken by drilling.

474.0 Quartz vein, 90°, 1 inch wide, frac
tured, open joint with chlorite.
474.5 Quartz vein, 40°, 1 inch wide,
fractured, tight.

Argi 11 ite/
Graywacke470

(407.0)

480
(415.7)

96

(96)

to
442.2

Runl05

437.2

439.7-453.6 Quartz veins, 20° to 50°, parallel
to subparallel to bedding/foliation, 3 inches
to 6 inches wide, closely spaced, very closely
fractured. 10% to 20% chlorite mineralization, ~~c-.~--1
tight contacts. !Run 106 100

442.2 (l00)
to

444.9

Argi 11 ite/
Graywacke

440
(381.1 )

Run 1151 100
481.9 (69)

to
485.4

Run 1161100
485.4 (96)

to
490.3

450
(389.7)

460
(398.4)

Run 1081 98
450.0 (98)

to
455.3

Run 1091100
455.3 (l00)

to
460.1

Run 1101100
460.1 (l00)

to
465.3

Run 1111 100
465.3 (100)

to
470.3

490
(424.4)

500
(433.0)

484.4-485.4 Core badly broken by drilling.

490.3-494.7 Shear/fracture zonO' join&s very
closely to closely spaced at 30 to 60 , very
thin breccia, clay gouge and carbonate on
joint surfaces.

499.8 Joint, 50°, clay coating.

500.5 Bedding/foliation, 50°.

Run 117
490.3
492.5

Run 118
492.5

to
495.4

Run 119
495.4

to
499.4

100
(18)

100
(72)

100
(9B)

) l )j 1; ] ~ ] ~
,

~ 1 .~ ~.r 'I
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO.P5700.05 CLIENT ALASKA PO~IER AUTHORITY JOB NO. P5 700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 PROJECT Susitna Hydroelectric Project HOLE NO. BH-2

SITE Devil Canyon (North Bank) SHEET NO. 17 OF 21 SITE Devil Canyon (North Bank) SHEET NO. 18 OF 21

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION ,,JOI NTING, FRACTURING, FAULTI NG, 6~N~J~ I RE:C

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTlNG, ETC. In) (RQD)

DEPTH

(F"T)
ROCK TYPE

DESCRIPTION; COLO R, TEXTURE, FOLlAT10N,JOI NTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVI NG,.LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT.)

REC
(Rool

Run 126

Run 1271 94
534.7 (94)

to
538.3

Run 1281 81
538.3 (81)

to
542.0

Run 1291100
542.0 (98)

to
547.2

Run 1301100
547.2 (100)

to
552.0

548.7 Joint with clay filling.

534.7 Core loss of 0.3 feet.

535.6-543.5 Fractures closely spaced,
irregular, tight, quartz healed.

54d.5-547.2 Shear/fracture zone, joint at
10 , ~rregular, sandy silt/clay breccia, joint
at 70 , planar, smooth talc coating. Core
badly broken.

Argillite/
Graywacke

540
(467.7)

550
(476.3)

98
(91)

100
(100)

to

509.1

to
514.0

Run 120
499.4

to
504.7

Run 1221 100
509.1 (84)

Run 1231100
514.0 (96)

to
519.1

514.3-514.5 Core broken by drilling.

502.2-502.4 Quartz vein, approximately 90°,
unfractured, tight, irregulas contact.
503.0-503.1 Quartz vein, 60 , broken by
drilling, tight contacts. °
503.3-503.8 Quartz vein, approximately 0 ,
0.5 inches to 1 inch wide, folded, unfracturedJRun 121
tight, irregular. 1504.7
504.0-505.9 Quartz veins and stringers less
than 1 inch wide, folded and offset along
foliation, unfractured, tight, hard.
507.2 Quartz pods, 0.5 inches to 1 inch wide,
as above. I I --I
510.2 Quartz vein, 70°, 0.5 inches wide,
fractured, tight.

Argi 11 ite/
Graywacke

510
(441. 7)

520
(450.3)

519.5 Bedding/foliation, 60°. Run 1241100
519.1 (lOO)

to
524.3

Run 1311 94
552.0 (94)

to
557.1

Run 1261 100
529.5 (85)

to
534.7

530
(459.0)

Run 1251100
524.3 (92)

to

529.5

529.5 Joint, 50°, planar, smooth, clayofillin1· I I
530.3-531.2 Fracture zone, joints at 0 ,
irregular, rough,talc and carbonate coating.
Core badly broken.
531.2 Quartz vein, 50°, 0.5 inches to 1.5
inches wide, unfractured, tight.

560
(485.0)

557.1-557.5 Core broken into angular frag
ments, generally less than 0.5 inches.

562.8-621.0 Fractures and joints very closely
to closely spaced, calcite and quartz healed,
hard, tight.

Run 1321100
557.1 (59)

to
562.0

Run 1331 100
562.0 (88)
to

567.0
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLIENT ALASKA POflER AUTHORITY

PROJECT SUS itna Hydroelectric Project

JOB NoP5700.05

HOLE NO BH- 2

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JOB No,P5700.05

HOLE NO, BH-2

SiTE Devil Canyon (North Bank) SHEET NO, 19 OF 21 SITE Devil Canyon (North Bank) SHEET NO. 20 OF 21

Run 1371 100
579.9 (90)

to
582.9

Run 138 100
(20)

584.9-589.6 Co re loss of 0.2 feet. IRun 139 96
584.9 (55)

to

589.6 t 620(536.9)

Run 140 100

589.6 (68)
to

594.6

Run 1341100
567.0 (94)

to

572 .1

562.9-592.0 Bedding highly folded, stretched IRun 133
and brecciated along foliation. tight, hard.

DEPTH
(FT,)

570
(493;6)

580
(.502.3)

590
(511.0)

-

ROCK TYPE

Argill ite/
Graywacke

DESCR!.E.I.!.Q.t! : COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG,
ALTERATION,WATEA,LOSS OR GAl N, CAVI NG I LOST CORE, CEMENTI NG. ETC

574.4-598.0 Fracture zone, joints and frac
tures very closely spaced, most quartz healedogenerslly ti98t, chlsrite coated, joints at 0
to 20 and 50 to 70 , fractures,irre9ular
and discontinuous. Some core broken by
drill in9.

LtNGTH
OF RUN

(FT.)

~un 135
572 .1
574.6

Run 136

574.6
to

579.9

REe

(ROD)

100
(92)

100

(98)

DEPTH

(FT)

600
(519.6)

610
(528.3)

ROGK TYPE

Arg ill ite/
Graywacke

~CR\PTI ON : COLOR, TE:<TURE, FOLIATION ,JOI NTING, FRACrURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

601.2-621.0 Fracture zone, joints and trac
tU5es very closely spaced, joints at 10 to
20 , planar smootho some talc and carbonate
coating, and at 40 to 70u

, planar to
irregular, trace talc and carbonate, fractures
irregular and discontinuous, tight.

621.0-656.2 Joints generally widely to very
widely spaced, planar, smooth to rough, tight
to open, carbonate and quartz filling.

627.3 Shear, 600
, 1 inch wide, clay and

breccia filling, friable. Core loss of 0.2
feet.

LENGTH REe
OF RUN

(ROO)(FT)

Run 141 100
594.6 (96 )

59g~6
RuilT42 100

599.6- (82)
601.8

Run 143 100
601 .8
604.0 (91)
-- --

Run 144 100
604.0 (88)

to
609.2

Run 1451' 100
609.2 (76)

to

614.2

Run 1461 89
614.2 (81)

to

619.5

Run 1471100
619.5 (89)

to
624.8

Run f48j 94
624.8 (89)

to

630.1

l A "- } 'Th " ~ ] • ~ ] ~ ~ ~
,,:\ .2 j g S ;~ f J
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DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT SUS itna Hydroe1ectri c Proj ect

JOB NO. P5700. 05

HOLE NO. BH-2

SITE Devil Canyon (North Bank) SHEET NO. 21 OF 21

DEPTH
(FT)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION ,J01NTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC.

LENGTH
OF RUN

1FT.)

REC

(RQDj

630
(545.6)

632.6
(547.8)

Ar9ill ite/
Graywacke

Quartz Di orite
Granodiorite
Dike

Li9ht gray, quartz rich rock, porphyritic
texture with medium to coarse grained plagio
clase and quartz crystals in a fine grained
to aphanitic groundmass of plagioclase and
mafics. Overall less than 10% mafics.
Generally very hard, fresh, well indurated.

Run 148

IRun 1491100
630.1 (l00)

to
635.3

-r::Run 150 100
635.3 (l00)

to

640
(554.3)

- 650
(562.9)

655.5
(567.7)

Joints widely to very widely spaced at 30°
' 640.5

and 60° to 70°, planar, smooth to rough, tight
to open, quartz filling.

IRun 1511 98
640.5 (92)

to
645.8

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, tooccasional vugs and recrystallization.

650.8

Run 153 96
650.8 (96)

to
655.5

L
END OF BORING
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SUMMARY LOG SUMMARY LOG

REMARKS

END OF BORING
655.5'

•

Fracture zone.

Fracture zone,
healed.

Fracture zone.

Dike, felsic.

quartz veins,
numerous.

quartz diorite dike

Shear/fracture zone

Job No. P5700.05

Ho Ie No.----'B"-H'---=.2 _
Sheet No. _2_ of _2__

ROCK TYPE

Argi 11 ite/
Graywacke

Graywacke

Argi 11 i tel
I--+-+---H Graywacke

ALASKA POWER AUTHORIT~Y __
Susitna Hydroelectric Project
Devil Canyon (North Bank)

Client

Project

Site

58

•
Shear/fracture zan

REMARKS

Shear/fracture zan

Shear/fracture zan

Fracture zone,
healed.
Joint, slicken
sldes.
Shear zone.

Fracture zone.

- Shears, healed.

Job No. P5700.05

Hole No. BH.,---,,2~ _

Sheet No. _1_ of _2_

ROCK TYPE

Joints, slicken
sldes.
Shear/fracture zone
Joints, slicken
sides.

~ p Fracture zone.
Shear.

8

Client ALASKA POWER AUTHORITY
Project Susitna Hydroelectric Pro~j~e=ct"--_,,

Site_~Lc.an.'lQn,lHorthBilllkL _

280

300

220

240

200

l2G-

140

160

180

100

-260
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I 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. 1 OF 13

CONTRACTOR, Interstate Exploration Inc. DRILLING DATES,. June 28 TO July 13, 1981
LOGGED BY, K.J. White, M.P. Bruen DATE, July 1981

Run 12

47.0 I 100
to (83)
51. 7

LENGTH I REC
OF RUN

(FT.) (RQDl

Run 5

RUilrrITli
22. 0- (53)
2~

Run 7

23.9 1100
to (38)
27.9

Run 8

27.9 1100
to (56)
31. 9

Run 9
31.9 100
to (96)
37.0

Run 10
37.0 100
to (94)
42.0

-:T:--Run 11
42.0 100
to (94)
47.0

JOB NO. P5700. 05

SHEET NO. 2 OF 13

HOLE NO. BH-3

51.7-99.8 - Joints moderately close spaced,
iron oxide staining, minor chlorite coating.

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOI NTING, fRACTURING, FAUL.TI NG,
AL.TERATION, WATER L.OSS OR GAIN, CAVING, LOST CORE, CEMENTING. He

43.8 - Joint at 50°, open, irregular, rough,
iron oxide staining, clay/silt coating.

44.0 - Bedding/foliation, 60°, very faint
secondary foliation at 10°.

27.8-28.1 - Core broken by drilling, pieces
average 1 inch, clay/silt coating.
28.1-51.7 -Joints close to moderately closely
spaced, averaging 1 foot, minor iron oxide
staining.

21.7-22.5 - Core broken by drilling, pieces
1 inch to 2 inches, iron oxide staining.
22.5-27.8 - Joints close spaced, iron oxide
staining is lessening.

ROCK TYPE

Argi 11 ite

DEPTH

(FT.)

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

40
(21.2

30
(15.9)

50
(26.5)

%
REC

(RQO)

Run 1 100 100
Run 2
8.0 93
to (0)

10.9

Run 3
10.9

1
100

to (50)
14.7

Run 4

14.7
1

100
to (100)

17.8
Run 5
17.8

1
100

to (67)
22.0

February 1, 1982

CASING OIAMETER, NW (3.0") 1. O.
CORE DIAMETER, NQ (1.75") 0.0.

DATE:

I

/~ /

DESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTUA:ING. FAULTING, I RUN
AL.TERATION, WATER LOSS OR GAIN. CAVING, LOST CORE, CEMENTING, ETC. L.ENGTH

No sampl es taKen.

TOP OF ROCK
Medium to dark gray, very fine to fine grained
metasedimentary rock. Very thin beds coin
cident with weakly to moderately developed
primary foliation. Zones of minor secondary
foliation. Occasional very thin to medium beds
of light gray, fine grained graywacke. Minor
zones of quartz veining.
Joints close spaced, iron oxide stained.
7.5-11.4 - Joint spacing is close to very
close, iron oxide staining. Beddin9 and
primary foliation at 35° to 40° with weakly
developed secondary foliation at 20°.
11.4-21.7 - Joints close to moderately close
spaced, iron oxide staining.

N3,222,146
E615,883
058°
32°

Cas i ng Advancer
Diamond Core - Triple Tube

LATITUDE

DEPARTURE

AZIMUTH
DIP

SOIL
ROCK

ROCK TYPE

'h~)/Clp' 2--

Overburaen

ELEVATIONS, DATUM MSt, A.S.P.C., Zone 4
GROUND SURFACE 1398.0
ROCK SURFACE 1394.0
BOTTOM OF HOLE 11 90.7
WATER TABLE

1) Depths measured along hole. True depths in ( ).
2) All an91es measured to the core axis.

OEPTH
(FT)

DRILLING
METHOD:

APPROVED:

LOCATION:

NOTES,

0.0

20
(10.6)

7.5 t- Argill ite
(4.0)
10

(5.3 )
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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 SusJtna Hydroe1ectri c Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET NO 3 OF 13 SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET No.4 OF 13

-I-~

Run 22

Run 19
~------l- --

Run 20

Run 23

101.8 1100
to (71)

107.0

DEPTH

( FTJ

60
(31. 8)

to
(37.1)

ROCK TYPE

Argill ite

DESCRIPTION: COLOR, TExTURE, FOLIATION, JOINTING, FRACTURING, FAU LTJ NG,

I
LENGTH REe
OF RUN ROCK Tt?E

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT.) (ROD)

.--

Run 13 Argillite
55.7 - Joint, 100

, possible slickensides. I 51.7 100
to (98)
56.5

---
Run 14
56.5 100 I r 90
to (96) (47.7)
61. 6

L_
Run 15

·63.3 - Joint, 90', open, irregular, heavy j 61.6 I 100iTon oxide coating compared to surrounding to (96)joints. 66.1

--
Run 16

66.1 1100 I 1100
to (100) (53.0)
71.1

70.2 - Joint, 25', possibly open, irregular,
rough, heavy iron oxide staining.

72.6 - Joint, 20', possibly open, irre9ular, [Run 17
rough, heavy iron oxide staining.

71.1 I 100
to (90)
76.3

DESCRJPTI ON; COLOR I TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

90.0 - Bedding/foliation highly folded, 55'.
Weakly developed secondary foliation at 20'.

91.0-91.2 - Quartz pods, up to 1 inch wide,
stretched, unfractured.
93.1-98.3 - Quartz stringers, close spacing,
crosscutting bedding/foliation, generally
0.1 inch wide.
94.3 - Joint, 60', open, planar, smooth, iron
oxide staining.

99.8-101.8 - Quartz vein, highly fractured,
broken by drilling along healed fractures,
heavy iron oxide staining, possible open joints
at 20'. Contains inclusions of argillite up
to 0.1 foot wide. Fractured at contacts.
99.8-112.0 - Joints closely spaced.

104.5-105.5 - Quartz vein, highly fractured,
no iron oxide staining. Fractures generally
tight. Drilling breaks at both contacts.

LENGTH
OF RUN

(FT)

86.5
to
91. 6

Run 21

91. 6
to
96.8

96.8
to

101.8

REe

(ROD)

100
(100)

100
(92)

100
(62)

93
(84)

100
(100)

Run 24

107.0
to

112.6

Run 25
112.6
to

117.4

109.3 - Shear, 25', has approximately 0.5 inch
breccia and gouge, slickensides.

112.0-136.5 - Joints moderately close spaced.

113.0-128.7 - Sandy argillite and graywacke,
bedding/foliation at 60'.

lID
(58.3)

100
(94)

100
(96)

Run 19

81.4
to
86.5

f------If-----

Run 18

76.3
to
81. 480.4 - Joint, 30°, open, planar, smooth, iron

oxid€ stilining. Core broken.
80

(42.4)

~ 'l lJ 1
-:;,. j ') .~ ,. '1

I
.,\ J
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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 PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET NO. 5 OF 13 SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET No.6 OF 13

DEPTH

(FT.)
ROCK TYPE

DESCAIPTI ON : COLOR, TEXTURE, FOUATION, JOINTING) FRACTURING, FAULT! NO,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENT!NG I ETC

LENGTH
OF RUN

(FT.)

REC
(RQD)

DEPTH

(FT)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOl.lATION ,JOINTING, FRACTURING, FAULTING I

Al.TERATlON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEt.lENTING, ETC.

l.ENGTH
OF RUN

(FT.)

REC
(RQD)

Run 301 )~~\
-~

Run 29

132.4 1100
to (90)

137.4

180.0-183.0 - Quartz stringers, close to very
close spaced, generally parallel to bedding, ~ I I
less than 0.1 inch but up to 1 inch. Contacts
tight except open at 182.0.

r------I (i:~--jRun 36
162.4 90

165.6-174.2 - Joints close to very close I to (78)
spaced, tight to partially open, approximately 167.4
25% iron oxide staining.

98
(81)

100
(95 )

100
(94)

100
(96)

Run 39

174.3
to

178.7

Run 37

167;: I~oo~l (59)

Run 38
170.1 95
to (55)

174.3

Run 35
157.4

to
15Z.4

Run 33
149.4
to

152.6
Run 34
152.6

to
157.4

174.1 - Joint, 30°, clay/silt coating,
possibly slickensides.
174.2-189.6 - Joints closely spaced, light to
heavy iron oxide staining.

143.9 - Quartz vein, 50°, approximately 0.05
feet wide, core loss. Argillite has a
phyllitic appearance at the contact.
144.3-165.6 - Joints close to moderately close
spaced.
147.0 - Quartz vein, 20°, approximately 0.05
feet wide. Open contacts with iron oxide
staining.
148.0 - Bedding/foliation, 40°.
149.6-150.1 - Graywacke, fine grained at top
to medium grained at bottom, graded bedding
at 30° and possibly inverted.
155.5 - Bedding/foliation, 40°, secondary
foliation at 0° to 100. Phyllitic sheen,
poorly developed cleavage.

Argillite

180
(95,4)

170
(90.1)

160
(84.8)

150
(79.5)

100
(90)

100
(52 )

100
(94)

100
(96)

100
(100)

Run 31

139.1
to

144.3

Run 32
144.3
to

149.4

Run 27
122.4
to

127.4

Run 28
127.4
to

132.4

Run 26

117 .4
to

122.4

141.3 - Quartz vein, 0.1 feet wide, fractured
but tight.
142.7 - Quartz vein, 0.05 feet wide, fractured
but tight at 15°, subparallel to bedding.
Upper contact open, lower tight.
143.0 - Joint. 60°, possibly open, clay/silt
coating.
143.6 - Quartz vein, 60°, subparallel to
bedding/foliation, approximately 0.05 feet
wide.

136.5-144.3 - Joint spacing is close to very
closely spaced.

129.2 - Joint, 40°, open, irregular, rough,
heavy iron oxide staining.

122.4-389.5 - Generally no drilling water
return.
123.5-147.0 - Numerous quartz pods and
stringers, up to 1 inch wide, folded and
stretched, unfractured, spacing moderately
close to very close.

Argi 11 ite

1

120
{63.6}

130
(68.9)

140
(74.2)
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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 PROJECT Susitna Hydroelectric Project

'Sl'1:E Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET No.7 OF 13 SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET NO.8 OF 13

DEPTH
(F1J

ROCK TYPE
OES'CRIPTfON : COLOR> TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAUL.TI NG,

ALTERATION,' WATER L.OSS OR GAIN> CAlli NG, LOST CORE, CEMENTING, nc.
LENGTH
OF RUN

(FT)

REC
(ROD)

DEPTH

IFTJ
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOUATION,.JOINTiNG, FRACTURING, FAUL.TI NG,
AL.TERATION, WATER Loss OR GAIN, CAlli NG, L.OST CORE, CEMENTING, E:TC,

LENGTH
OF RUN

(FT)

REC
(ROD)

Run 40
178.7-1 96
183.5 (67)

Run 47
212.61 100
to (61)

215.7

Argi 11 He

184.1 - Bedding/foliation, 30°. I "Run 41

183.5
to

187.4

90
(72)

Argi 11 He

Run 48

Run 49

82
(76)

Run 46

207.7 1100
to (90)

212.6

1------+---

Run 54
242.4-\ 96
247.4 (78)

Run 52

232.2 1100
to (94)

237.4

100
(98)

100
(75)

100
(100)

Run 50
222.5

to
227 .4

217.4
to

222.5

~ ---+1'-
Run 51
227.4
to

232.2

f---~--Run 53
237.4 100
to (94)

242.4

234.3-253.0 - Quartz stringers, close spaced,
parallel to and crosscuttin9 bedding, 0.1 inch
wide, unfractured. Contacts tight.

228.0 - Bedding/foliation, 30°.

240
(127.2)

220
(116.6)

230
(121. g)

100
(84)

100
(98)

100
(71 )

100
(65)

Run 44
197.4
to

202.6

Run 45
202.6
to

207.7

Run 42
187.4
to

192.6

,-- --

Run 43

192.6
to

'197.4

189.6-257.0 - Joints close to moderately close
spaced, light to heavy iron oxide staining,
tight to partially open.

193.9-195.0 - Quartz stringers and pods,
crosscutting bedding, 0.1 inch to 1 inch wide,
unfractured. Approximately 10 percent of the
zone.

205.0 - Beddin9/foliation, 30°.

206.2 - Joint, 30°, parallel to bedding, silt/
clay coa t i ng .

210
(111.3)1

200
(106.0)

~190
(100.7)

:) J 1. , '1, i }\

~ ) J ~ i ] ";j!; d J J " .::
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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 PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South 8ank)

HOLE NO. BH-3

SHEET NO. 9 OF 13 SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET NO. 10 OF 13

100
(65)

REC
(RQD)

LENGTH
OF RUN

tn)

64
(36)

Run 721 T~
(0)

Run 62

276.7 I 100
to (88)

281. 7

1--
Run 75
303.6
to

306.9

301.0-302.0 - Core badly broken by
drilling, pieces 1 inch to 2 inches.

DESeRI?TI ON: COLOR, TEXTURE, FOLlATION, JOINTING, FRACTURING, FAULT! NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

308.2 - Bedding/foliation, 20°.

303.6-324.5 - Joints close spaced, trace
iron oxide staining.

281.7 I 82
to (48)

286.7

282.9-283.5 - Fracture zone, joint spacing is
very close, j oi nts at 10 0 to 20°. 1 Run 63

I "'" 'Rock description as above. :]un 64 --0--

286.7-288.4 - Core loss of 1.4 feet. Core un. 5
broken by drilling, pieces less than 0.2 feet. Run 66' gO (0)
288.4-303.6 - Probable fracture zone, joint -R-68~-
sp~cing i~ :lose to very close, trace iron 2~~.7- (0)
oXlde stalnlng. 291 8. ---+

289.4-289.7 - Core badly broken, pieces R 69 80
1/2 inch to 1 inch. 2~~.8- (0)
289.7-296.8 - Joints at 30°,400, and 600, 293.8 ---
fractures at 00 to 100 and 40° to 500. Run 70

293.8 50
294.6-296.6 - Core loss of 1.5 feet. to (0)
296.8-299.3 - Core loss of 1.4 feet. 296.8

Run 71
296.8
299.3

268.2-269.5 - Fracture zone, joints very close Run 59 I ~ 300
spaced at 50 0 to 700. 267.0 85 (159.0)

270 ~ I
to (11)

270.3
(1 d3. I) Run 60 100

272.9-274.1 - Joint, lOa, open, heavy iron
(31)

~--

oxide staining. Run 61

274.4-286.7 - Joints close to moderately close 271.9 1100
spaced. to (44)

276.7

DEPTH I DESeR'?TI ON: COLOR, TEXTURE, FOUATION ,JOINTING, FRACTURING, FAULT! NG, LENGTH REC
ROCI< TYPE OF RUN ROCK TYPE:

tn.} ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTING I ETC. 1FT.) (RDDI

Argillite Graywacke
Run 54

247.0~
(130.9) Graywac ke Light to medium 9ray, mostly fine to medium -

1 n280
9co i ,,' ,",to,,"""'''' co,, .i th eo t:jargillaceous matrix, occasional thin beds of 247.4 100 (148.4)

250 1 dark gray argillite. Fresh, hard, and we]] to (92)Iindurated. Joints close to very close spaced, 252.2
(132.5) iron oxide staining.

Run 56

254.5 - Bedding/foliation, 25 0. 1252 .2 100
to (60)

I
~ 286.7 I257.4 (151. 9)

Argliine

I
257.0-257.4 - Core broken by drilling, pieces
1 inch to 2 inches.

I n290
257.0-275.2 - Joints close to very close spaced Run 57 (153.7)

1258.8-259.2 - Fracture zone, joints very close 257.4 91
260 ~ spaced. 60 0

, iron oxide staining, light coating to (25 )
1(137.8) of silty clay. 1261.8

260.3-260.6 - Core broken by drilling, pieces
1 inch to 2 inches. IRun 58
263.3-264.~ - Fra;ture zone, joints very close 261.8 1 100
spaced, 40 to 60 . to (38)

267.0
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CLlE," ALASKA POWER AUTHORITY JOB NO. P5700. 05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroe1ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Uevil Canyon (South Bank)

HOL E NO. BH- 3

SHEET NO. 11 OF 13 SITE Devil Canyon (South Bank)

HOLE NO. BH-3

SHEET NO 12 OF 13

LENGTH I REC
OF RUN (RODj

IFT\

344.4 1100
to (58)

349.6

DESCI1It-'TI UN; COLOR 1 TExTURE, fOLIATION, JOI NTJNG, fRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOS'T CORE, CEMENTING, ETCROCK TYPE

Argi 11 ite

DEPTH
(n)

Run 89
341.1 91
to (12)

3<',4.1~ f 344.4
(182.3) I ~Iafic Dike Dark green, fine grained igneous rock. Fresh ------I

and hard. Sheared contacts wi th brecci a and Run 90
gouge. Joints close spaced, silty sand
coating.

~~N~J~ I (:~~)
(FT.) I

Run 77

Run 76
306.9 I 98
to (84)

312.2

312.2 I 61
to (26)

316.8

~: COLOR, TEXTURE, fOLIATION,JOINTING,FRACTURING, FAULTING,
ALTE~~Tl0N, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

311.1 - Quartz vein, irreoular contact at 30°,
unfractured, 0.2 feet wide.
312.2-312.8 - Core badly broken by drilling,
pieces less than or equal to 0.1 feet.

ROCK nPE

Argill i te

DEPTH
1FT)

310
(164.3)

Run 78

Run 7911 OO( 100
Run 80 '

32?6 , 98
to (43)

326.8

316.8 I 45
to (18)

321. 7

-

100
(57)

100
(80)

100
(44)

100
( 75)

Run 96

363.0
to

367.8

357.8
to

363.0

~n~

367.8
370.0-370.3 - Fracture zone, joints VRrv close I 370.5
spaced, fractures at 40' to 50 0

, silt/clay ~Ru~n~9~8+-----~
coating on joints, possible slickensides. 370.3
371.0 - Quartz vein at 30 0

, unfractured, 0.75 to
inrh wirlp 374.4

Run 95

361.8-366.6 - Quartz stringers and pods, very
close spaced, parallel to bedding, stretched,
folded, less than 0.5 inch wide, generally
fractured but tight.
362.2-363.1 - Fracture zone, possibly sheared,
heavy iron oxide staining, silty clay coating
on joints, possibly gouge, pieces 0.25 to
1 inch.
363.1-389.9 - Joints closely to moderately
close spaced, very close in some zones, less
than 0.3 feet wide.

370
(196.1)

360
(190.8)

350.5-351.1 - Core loss of 0.3 feet. Core Run 91 100(100
350.9 ~ badly broken. IRlln q? 42 (011

(185.9)1 Argillite Rock description as above. Run 93
351.1-352.8 - Core loss of 0.7 feet. Core 351.1 50
badly broken by drilling. to (12)
352.8-356.6 - Fracture zone, joints very close 354.7
spaced at 30 0

, 500
, 60 0

, and 80 c
, fractures at ~-----f------

100 to 20 0
, iron oxide staining, minor Run 94

carbonate coating. 354.7 100
. . ~ (1~

357.8-362.2 - JOlnts closely spaced, lron 357.8
oxide staining.

N/A

96
(0)

53
(0)

68
(11 )

00
(0\

100
(84)

84,85

Run 88
336.6
to

341.1

331.9
to

333.8
Run 87
333.8

to
336.6

Run 81
326.8
to

329.9

Run 83

237.9-328.7 - Core badly broken by drilling,
pieces less than or equal to 0.1 feet.
32:9.9-331.9 - Core loss of 0.7 feet. Core
badly broken. Hole grouted and rerJrilled.

331.8-334.7 - Core badly broken, pieces
average 1/2 inch to 1 inch.

334.7-352.8 - Joints close spaced, iron
oxide staining.

324.5-334.7 - Joints very close to close
spaced, iro'n oxide staining.

340
(180.2)

320
(169.6)

330
(174.9)

l '1 , 1; "- q 'I 0. 11 '\ \ j ~
-:;0,

i ;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-3

SITE Devil Canyon (South Bank) SHEET NO. 13 OF 13

DEPTH

(FTJ
ROCK TYPE

Ar9i 11 ite

DESCRIPTION: COLOR, TEXTURE, rOLIATION,JOINTING, FRACTURING, FAUL.TI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST GORE, CEMENTING, ETC

LENGTH 1 REC
OF RUN

(RQD)(FT.)

-
Run 98

Run 99
374.4

1

100
to (88)

377 .8

380
(201.4)

Run 1O~ 100
372.8 I (88)
to

382.8

Run 1011100
382.8 (94)
to

387.8

un 102 100
387.8- (52)
389.9

!R"n 103 (Cll-I
390

(206.7)
391. 1 I I .~~207 .3) END OF BORING f I
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

CI ient ALAS KA POWER AUTHOR lTY Job No. ---.1'5700~

Project Susitna Hydroelectric Project Hole No. BH-3

Site Devil Canyon (North B~ Sheet No. .-1_ of __2_

DEPTH

~"'-
(FT) ~~~ (Kl ern/,ee % % JOIN;6SF/ER

ROCK TYPE REMARKS

10 6 \0-4 10-2 20 40 60 eo 20 40 60 00 5 15 20

360 Fracture lone.

380

400 '1186
END OF BORING

391. 1 '
I--- f~+~ .

"

f--

.--f--

f-

f--- _._-

~=f-- f-.-

r--f-~--

f-..- f--

I---f---

1---f---

I--- "--

I---"

I---f---

1---

liJ

and

zone.
lone.

•

open.

REMARKS

Fracture lone.

Dike, mafic,
eared contacts.

'Quartz stringers.

_lQ!'.QEROI:LZ.•5._'_

-Joint, open.

slickensides
open.

open.

Job No. P5700.05

Hole No._.e.B'-CH--'3'-- _

Sheet No. _1_ of _2_

ROCK TYPE

LOGSUMMARY

Client ALASKA POWER AUTHOR",IT.'..Y~ ~.

Project ~.M..1iY.droe1ectri c~P~r~o~j",ec",t,-- _

Site Devil Canyon (North Banll

60

40

340

80

320

200

220

240

180

160

120

140

100
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

o R I LLI N G R E PORT

CLIENT: ALASKA POWER AUTHORITY JOB NO., P5700.05

PROJECT, Susitna Hydroelectric Project HOLE NO., BH-4

SITE, Devil Canyon (South Bank) SHEET NO. 1 OF 16

CONTRACrpR, The Drilling Company DRILLING DATES,. August 14 TO August 19, 19S0
LOGGED BL K.J. White, M.P. Bruen DATE, July 1981

APPROVED, vlfi57J! LW7

LATITUDE N3,222.004 ELEVATIONS, OATUM MSL, A.S.P.C., Zone 4
OEPARTURE E6l5,992 GROUND SURFACE 1352.6
AZIMUTH 195° ROCK SURFACE 1345.5
DIP 60° BOTTOM OF HOLE 919.0

WATER TABLE 1321 .6
Depths measured along hole. True depths in ( ).
All angles measured to the core axis.

TOP OF ROCK

REC

(RQD)

100
(92)

98
(98)

95
(88)

LENGTH
OF RUN

(FT.)

Run 4

20.4
to

25.4

Run 9
44.0
to

4S.0

Run 5
25.4 I100
to (96)

30.5

ffu~

30.5 I 100
to (49)

34.0
-

Run 7
34.0

1
100

to .(100)
39.0

Run 8

39.0
1

100
to (100)

44.0

f---+----1
Run 10
48.0
to

53.1

HOLE NO. BH-4

SHEET NO. 2 OF 16

JOB NO P570D.05

OESCRIPTI o~ : COLOR, TEXTURE, FOLIATION,JOI NTING, fRACTURING, FAUL.TI NG,
ALTERATION! WATER LOSS OR GAIN, CAVING! LosT CORE, CEMENrtNG, ETC

20.S - Quartz vein. 50°, crosscutting bedding/
foliation. 0.5 inches wide, stretched, tight.

23.0-29.0 - Quartz stringers, 0.1 inches wide,
closely spaced. irregular, stretched, tight.

50.3 - No iron oxide staining below.

Medium to d(lrk gray metasedimentary rock with
medium to coarse grained sand in a fine
grained argillaceous matrix, sand grains
elongate parallel to bedding/foliation.
Texture massive to weakly developed foliation
coincident with bedding at 20-30°.
35.1-103.1 • Joints generally closely spaced,
planar, smooth to rough, tight, carbonate,
quartz, chlorite and talc filling, occasional
iron oxide staining.

44.0.47.0 - No drilling water return.

45.2-46.4 - Fracture zone, 2 inches wide,
joints very closely spaced at 15-20°, open,
sandy silt/clay coating, iron oxide staining.

47.0-58.1 - Drilling water return 50%.

ROcK TYPE

Argi 11 ite/
Graywacke

Graywacke

PROJECT Sus itna Hydroe1ect ri C Proj ect

SITE Devil Canyon (South Sank)

CLIENT ALASKA POWER AUTHORITY

DEPTH

{FT.)

33.9
(29.4)

40
(34.6)

3D
(26.0)

50
(43.3)

0/0
REC

(RQol

CASING DIAMETER: NW (3.0") 1.0.
CORE DIAMETER, NQ (1,75") 0.0.

February I, 19S2

No
Core
Taken

lorv, WlC'll IIIUUI Ol.I;;U.~

Run 1
12,0 I 75
to (31 )

l5.L
Run 2

'~lOCto (67)
18.8
- -

Run 3 100
(50)

DATE:

No samples taken.

OESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAUL.TING, I RUN
ALTERATION,WATER LOSS oR GAIN,CAVING, LOST CORE, CEMENTING, ETC, LENGTH

Argillite, medium to dark gray, fine grained,
interbedded with graywacke, medium to dark
gray, fine to medium sand grains in an
argillaceous matrix, elongate grains parallel
to bedding/foliation. Very thin to thin
bedding coincident with weakly developed
foliation at 20°. Fresh, h"'" .._" ,-"-.._+-"
Joints generally close to very close, .planar,
smooth to rough, tight to open, quartz and
carbonate filling, iron oxide staining.
12.0-15.2 - Core loss of 0.6 feet.
12.0-35.1 - Joints generally close to very
close, planar, smooth to rough, tight to open,
quartz and carbonate filling, iron oxide
staining.
20.0, 23.4, 29.8 - Joints, 20-30° with slicken
sides a~d iron oxide staining, parallel
beddiJ1'9/fo1i ati on.

Casin9 Advancer
Diamond Core - Triple Tube

SOIL
ROCK

ROCl< TYPE

Argi 11 i tel
Graywacke

Overburden

LOCATION,

DEPTH
(FT.)

NOTES, 1)
2)

DRILLING
METHOD,

0.0

20
(17.3)

10
(8.7)

7.0
(6.1 )



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REP(HlT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4

SITE Devil Canyon (South Bank) SHEET NO. ~ OF 16

108.4

(g3.91j9,gil1i'o/ V,", 1hi"', 'odd,d "'I",k" " ,b.,e, '9"'=1 R 24
110 Graywacke bedded with argillite, dark gray, very fine un

(95 3) to fine grained, bedding coincident with 108.1
. weakly developed foliation at 5-10°, crosscut to

by microfolds, poor cleavage, phyllitic sheen 113.3
in places.
Joints moderately closely spaced at 20-30°,
planar, rough to smooth, tight to open, some IRun 25i F nate and trace silt filling.

g~:~) Ar9illite Rock description as above. 1~~.3
Joints generally moderately closely to widely 117.7

1----+---

Run 21
93.8 , 100
to (100)
98.2

100
(100)

100
(100)

100
(100)

100
(100)

Run 23

103.4
to

108.1

LENGTH I REC
OF RUN

(FT) (RQD)

---
Run 19

84.4 I 100
to (100)
89.4

Run 22

98.2
to

103.4

I-
Run 20
89.4 100
to (100)
93.8

Q..ESCRIPTI ON : COLOR l TEXTURE, FOLIATION, JOI NTlNG, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS DR GAIN, CAVING, LOST CORE, CEMENTING, ETC

102.3-103.1 - Numerous quartz veins and
stringers, very closely spaced.
102.9 - Quartz vein, SOc, 0.75 inches wide,
open contact, trace of sulphur-like mineral.
104.5 - Joint, 25°, planar, rough, slicken
sides, carbonate coating.

88.4-90.3 - Rock fragments 0.5 to 1 inch long,
stretched, parallel bedding/foliation at 30°.

86.5 - Quartz vein, 40°, 0.5 inches wide,
tight.

ROCK TYPE

Graywacke

DEPTH

(FiJ

gO
(77 .9)

100
(86.6)

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-4

SITE Devil Canyon (South Bank) SHEET NO. 3 OF 16

DEPTH DESCRIPTION: COLOR, TEXTURE:, FOLIATION, JOINTING, FRACTURING, FAULTI NG, LENGTH R~,C

ROCK TYPE OF RUN
(FTJ AL.TERATION, WATER Loss OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT.) ( ROD)

Graywacke
Run 11

53.1 100
to (100)

58.2

f-------
Run 12

60 58.2 100
(52.0) to (88)

61.5
Run 13

61.5 100
to (100)

65.7

Run 14
65.7 100
to (100)

70.2

70 --
(60.6)

Run 15

70.2 1DO
to (98)

75.0

Run 16

75.0 92
to (92)

80.2

80
(69.3) Run 17 1OO( 86

Run 18
80.9 100

83.2 - Quartz veins, 40°, 0.5 inches wide, to (100)
tight, sulphide mineralization. 8~.4

'" ~ 1 ] 'I ] 'I ~ q 1 ;~ l
J i .'
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-4

SHEET NO. 5 OF 16 SITE Devil Canyon (South Bank)

HOLE NO BH-4

SHEET NO. 6 OF 16

spaced with zones very closely spaced, planar, ~--~~--C~~
few irregular, rough to smooth, tight to open, Run 26 lao
few slickensides, carbonate, quartz, talc, 117.7- (100)
and chlorite coating. ~1_2_0._0 ~ ~

DEPTH
(FT.)

120
(103.9)

130
(112.6)

140
(121.2)

ROCK TYPE

Argillite

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,.)01 NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING. LOST CORE, CEMENTING I ETC

135.5-140.5 - Core loss of 0.3 feet.

140.5-240.3 - Drill water return less than
~%.

LENGTH
OF RUN

(FT.)

Run 27
120.0
to

125.0

Run 28

125.0
to

130.2

Run 29
130.2
to

135.5

I I
Run 30

135.5
to

140.5

Run 31

140.5
to

145.6

Run jZ
145.6
to

150.8

ROC
(RQD)

100
(100)

100
(100)

100
(100)

94
(88)

100
(100)

100
(100)

DEPTH

iFTJ

150
(129.9)

160
(138.6)

170
(147.2)

180
(155.9)

ROCK TYPE

Argillite

DESCRIPTION: COLO R, TEXTURE, FOLIATION ,JOI NT1NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING ,. ETC

157.0 - Joint, 20°. with slickensides.

161.7 - Argillite becoming reddish. dark
gray, massive to weakly developed foliation.
Fresh, hard to very hard, well indurated.

169.5-170.4 - Quartz veins.

171.3-172.3 - Quartz veins and stringers,
slickensides, sulphide mineralization,
poorly indurated. Core broken and ground
by drilling.

178.5 - Joint, 35°, with slickensides.

178.5-181.6 - Joint surfaces talc coated.
Core broken by drilling, fragments 0.05 to
0.1 feet.

LENGTH
OF RUN

(FT.)

Run 32

Run 33
150.8
to

155.9

Run 34

155.9
to

160.9

Run 35
160.9

to
165.9

Run 36
165.9
to

170.9

Run 37

170.9
to

176.1

Run 38
176.1

to
'179.6

REC

(ROD)

100
(100)

100
(100)

98
(98)

98
(96)

100
(90)

100
(77)
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULnNG ENG"~EEflS

BUFFIILO , flEW YOFi~

ORllUI;1Ci REPOI1lT

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-4

SHEET NO. 7 OF 16 SITE Devil Canyon (South 8ank)

.iDLE NO. 8H-4

SHEET NO. 8 OF 16

I- I -i

LENGTH I REC
OF "UN

(ROO!(FT)

Run 39
179.~ 100
to (100)

184.01- -
Run 40

184.0
1

100
to (100)

189.1

Run 45

209.6 I 94
to (75)

214.9

Run 49

230.1 I 96
to (85)

235.5

l--
I Run 50

100235.5 I
to (83)

240.3

--
Run 51

240.3 I 98
to (98)

245.6

DEPTH

I FTl

190
(164.5)

200
(173.2)

210
(181.9)

ROCK TYPE

Argill ite

D[SCRI prl ON COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG 1

ALTERATION, WATER LOSS DR GAIN, CAVING, LOST CORE, CEMENTING, ETC

184.2-188.5 - Joints, 15 0 and 300
, with

slickensides.

199.8-201.6 - Quartz vein, 100
, 0.5 inches

wide, fractured, possibly slickensides, talc
coating, contact partially open.

206.8-207.4 - Quartz vein at 00
, 0.5 inches

wide, irregular, stretched, tight.
207.6-211.6 - Fractures very closely spaced,
irregular, discontinuous, some quartz filled.

211.5-213.2 - Quartz vein, 100
, crosscutting

foliation, 0.5 inches wide, 40% chlorite in
layers and pods, sulphide mineralization.

Run 41
189.1
to

194.3

----

Run 42

194.3
to

199.6

Run 43
199.6
to

204.6

Run 44

204.6
to

209.6

100
(94)

100
(100)

100
(100)

100
(100)

DEPTH

(F1,)

220
(190.5)

230
(199.2)

240
(207.8)

ROCK T'r'PE

!lrgi 11 ite

r DESC:IPTION COLO R, T~'XTURE, FOLIATION 1 JOINTING I FRACTURING, FAULTI NG,
-ALTERATION, WATER LOSS OF! GAl N, CAYI NG, LOST COREl CEMENTING, ETC

213.5-213.7 - Quartz veins, 0.5 inches wide,
irregular, folded, tight.

214.2 - Quartz vein, 20°, parallel to bedding/
foliation, 0,5 inches wide.

214.9 - Core loss of 0.3 feet.
216.8-220.0 - Quartz veins, closely spaced,
less than 0.5 inches wide, tight, crosscutting
bedding/foliation at 0-10° but offset along
cleavage planes.
221.0-252.0 - Shear/fracture zone, healed,
30-40% folded and nonfolded quartz veins.
Folded veins contorted and stretched in matrix
of argillite breccia, Nonfolded veins cross
cutting bedd'ing/foliation, vuggy with chlorite
and iron and lead sulphides. Generally tight.

230.1-235.5 - Core loss of 0,2 feet.

233.8-328.3 - Joints generally closely spaced,
planar, some curved and irregular, slick to
rough, tight, some open, carbonate, quartz,
chlorite, and talc coating.

236.2-240.9 - Fracture zone, very closely to
closely spaced joints at 0° to 10 0

, slick,
talc and carbonate coating, possible slicken
sides.

240.3-240.9 - Core loss of 0.1 feet.

243.9, 245.8, 249.6 - Faint slickensides.

LENGTH
OF RUN

(FT)

Run 45

Run 46
214.9
to

220.2

Run 47

220.2
to

225.3

Run 48

225.3
to

230.1

REC
(ROD)

100
(100)

100
(96)

98
(98)

?! ] ~

~ ] ~ ~ ~ J 11 3 :~ d , j j:1
':i il J 1 _~i
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700,05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700,05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-4

SHEET NO, 9 OF 16 SITE Devil Canyon (South Bank)

HOLE NO, BH-4

SHEET NO, 10 OF 16

DEPTH

(IT.)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING I ETC

LENGTH
OF RUN

{fT.l

REC
(ROO)

DEPTH

(FT.)
ROCK TYPE

OESCRIPTI ON : COLOR, TEXTURE, fOLIATION ,JOI NTING, FRACTURINI;O, FAULTI NG,

ALTERATION, wATER LOSS OR GAIN, CAYI NG, l.OST CORE, CEMENTING I ETC

LENGTH
OF RUN

(FT.)

REC
(ROD)

91
(87)

94
(94)

90
(90)

84
(55)

100
(33)

100
(96)

100
(92)

Run 64
293.5
to

297.9

Run 62
286.0
to

290.5

Run 60

277 .3
to

281.0

Run 65
297.9
to

301.9

Run 61
281.0
to

286.0

IKun b.J
290.5
to

293.5

1----T-----1
Run 66

301.9
to

307.0

282.3-287,8 - Quartz vein, fractured but tight,
chlorite and sulphide mineralization.

284,6-285.1 - Shear, 100, 0.5 inches of
breccia, chlorite, talc and carbonate coating.

286.0 - Core loss of 0.4 feet.

307.6-309.6, 309.6-311.2 - Bedding planes, 10°,
with slickensides. 1-----+---1

IRun 671
308.1-311.5 - Joints subparallel to core axis.

278,1-280.8 - Joints, 70° and 00, with
sl i ckensides.

292.9-295.6 - Shear zone, 100, parallel to
foliation, slick surfaces with talc coating,
breccia and gouge on some surfaces, fragment
of breccia/gouge 2 inches wide at 295.5.
8reccia contains angular fragments in a clay
matrix. Core loss of 0.7 feet at 293,5.

301 .9-307.0 - Core los s of 0.7 feet.

Argill ite

300
(259.8)

290
(251. 1)

280
(242.5)

92
(72)

100
(98)

100
(91 )

98
(94)

96
(52)

100
(100)

100
(100)

100
(100)

Run 57

Run 59
272,3
to

277 ,3

Run 58
267.6
to

272.3

Run 55
255.2
to

260.3

Run 52
245.6
247.8

Run 56
260.3
262.6

Rlm 53
247,8
250.3

262.6
to

biotite 1267,6
at 50~

246,8-247,0 - Quartz vein, 0.6 feet wide,
fractured, vuggy with iron and lead sulphides,
carbonate and chlorite at contacts.

Rock description as above.

266.8-279.5 - Numerous quartz veins and
stringers. Veins closely to moderately closely
spaced at 30° to 40°, crosscutting bedding/
foliation, 0.5 inches to 8 inches wide,
fractured but tight. Sulphide, chlorite and
carbonate mineralization present. 8etween
270.6 to 272,4 broken by drilling. Stringers
less than 0,5 inches wide, parallel to bedding/
foliation, folded, stretched, tight.

248,8-249,1 - Quartz vein, 30°, fractured but
tight, open joints at contacts with talc,
chlorite and possibly slickensides.

262.3 - Quartz vein, 20°, 2 inches wide, vu99Y
with sulphide mineralization, tight.
263.8-264.4 - Quartz vein, fractured, tight to
partially open, vuggy with sulphide minerali
zation, lower contact open.

264.7-308.5 - Ar9illite "spotted" with
(7), microfolds crosscuttin9 foliation

Arg ill ite

Argillite

270
(233.8)

267.u
(231.2'

Run 54
252.0 1--- _~

(218.2)1 Argillite/ Interbedded argillite and graywacke, as above. 250.3
Graywacke Very thin to thin bedding. Joints generally to

closely spaced, planar, smooth, tight, quartz 255.2
carbonate, chlorite and talc filling.

254.0-258.1 - Quartz veins, closely spaced,
0.5 to 1 inch wide, folded, tight,

257.3 - Core loss of 0.1 feet,
257,8 - Quartz vein, 20°, 1 inch wide,
fractured but tight, vuggy with sulphide
mineralization.

250
(216.5)

260
(225. z)



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

SITE Devi 1 Canyon (South Bank)

HOLE NO. BH-4

SHEET NO. 11 OF 16

PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South 8ank)

HOLE NO. BH-4

SHEET NO. 120F 16

DEPTH

(fT.)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG,
~ERATION.WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING I ETC

LENGTH
OF RUN

(FrJ

<Eo
(ROD)

DEPTH

(Fl)
ROCK TYPE

OEseR I PTION ; COLOR, TEXTURE, FOLIATION 1 JOINTI NG, FRACTURING, FAULTI f\lG >

ALTERATION, WATER LOSS OR GAIN, CAVI NG, LOST CORE, CEMENTI NG I E:TC

LENGTH
OF RUN

(FT)

REG
(RQD)

96
( 91)

100
(97)

100
(94 )

93
(93)

87
(77)

100
(100)

100
(100)

Run 77
353.5
to

356.5

Run 78

356.5
to

361.0

Run 74
342.4
to

347.0

Run 73

~un 751
347.0
to

350.0

f---
R

366.3
to

371.0

1------+---

343.9-345.0 - Quartz vein.

349.8 - Joint, 20°, with slickensides.

347.0 - Core loss of 0.2 feet.

Argi 11 ite

360
(311 .8)

362.5~ k :jRun 79(313.9)j- -----
Argillite Rock description as above. 361.0

Joints generally closely to moderately closely 3~~ 3
spaced, planar to irregular, smooth to rough, .
tight to open, quartz, carbonate and chlorite
fillin9·
362.5-364.5 ~
370. 7-376.3 ~ Quartz vein, very closely spaced
fractures, generally tight, some open, vuggy,
chlorite, carbonate, and iron and lead sulphide
mineralization, contacts at 10° to 20°,
parallel to and crosscutting bedding/foliation
at 10° and 20', respectively. I I
371.0-379.4 - Core loss of 2.0 feet.

370
(320.4)

350

(303.1)~ ~ JRun 76
351.2 Argillite/ . Interbedded argillite and graywacke, as above. 3~2'0

(304.1) Graywacke Joints genera11y closely spaced, mostly planar, 353 5
smooth to rough, ti9ht to partially open, .
quartz and carbonate filling, 2 joints with
chlorite coating.
353.5 - Core loss of 0.4 feet.

96
(96)

98
(98)

98
(98)

100
(98)

100
(88)

96
(96)

100
(100)

Run 73
337.3

to
342.4

Run 71
327 .2
to

332.2

Run 72

332.2
to

337.3

Run 70

322.0
to

327 .2

Run 69
317.0
to

322.0

339.3 - Core loss of 0.2 feet.

328.3-385.6 - Joints generally closely to
moderately closely spaced, planar to irregular,
smooth to rough, tight to open, quartz and
carbonate fillin9. chlorite coatin9'
330.4-331.1 - Joint, 20°, open.

310.0-318.0 - Quartz veins and stringers, up to Run 67
1 inch wide, folded, parallel to bedding/ 307.0
foliation and crosscutting veins with open to
fractures and sulphide and talc minera1ization·r3~1~2~.2=--~ ___
312.2 - Core loss of 0.2 feet. Run 68

312.2
to

317.0

Argi 11 ite

340
(294.4)

330
(285.8)

320
(277.1 )

310
(268.5)

!l .~

~ fJ j 1! ] ~ -1 ~ l 3 ~J ~ ';1 .:J j J
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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 ALAS KA POWER AUTHORITY JOB NO. P5 700.05 CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hvdroe1ectric Project

SITE Devi 1 Canyon (South Bank)

HOLE NO. BH-4

SHEET NO. 13 OF 16

PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-4

SHEET NO. 14 OF 16

OEPTH

(FT.)
ROCK T1'PE:

DESCRJPTION; COLOR, TEXTURE, FOl\ATION,JOINTING,FRACTURING. FAULTING,
ALTERATION, WATER l.OSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT::)

REC

(ROD)
DEPTH

(FT)
ROCK T'l'PE

DEseRt PTION : COLOR, TEXTURE, fOLIATION,JOINTI NG, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT)

REC
[RQO)

Run 87
401.1
to

406.1

100
(96)

98
(98)

100
( 100)

100
(100)

100
(100)

100
(100)

Run 93

430.3
to

435.1

Run 91
420.0
to

425.0

Run 92
425.0
to

430.3

Run 89
411. 1

to
416.2

Run 88

406.1
to

411.1

Run 87

1-----+----1
Run 90
416.2

to
420.0

435.2-435.6 - Quartz stringers, generally at
0°, less than 0.5 inches wide, parallel to and ~ I I
crosscutting bedding/foliation.

406.5-410.4 - Graywacke interbedded with
argillite, very thin to thin beds.

Argi 11 ite

430
(372.4)

420
(363.7)

410
(355.1)

98
(98)

100
(84)

100
(88)

97
(97)

88
(88)

92
(92)

90
(79)

Run 83

Run 82
376.5
to

379.4

Run 81

371.0
to

376.5

Run 85
390.8
to

396.0

379.4
to

386.0

385.6-437.8 - Joints generally closely to very
closely spaced, planar, mostly smooth, tight,
carbonate, quartz, chlorite and talc filling.

376.3-387.0 - Foliation better developed at
10°_20°, phyllitic sheen, poor cleavage.

379.4-386.0 - Core barrel mislatched during
drilling, core badly broken. Core loss of
0.2 feet.

396.3-396.8 - Quartz vein, 60°, very closely
spaced fractures, generally tight, upper
contact open, lower contact tight.

Arg illite

Run 86

396.0
398. 6~ +----- ~ to

(345.2) Argillite IRock description as above. 401.1
400 -

(346.4)

390
(337.7)

380
(329.1)

387.1+-- I :.lRun
84(335.2)1 Graywacke Medium gray metasedimentary rock with fine to 386 0

medium grained sand in an argillaceous matrix, to'
with very thin argillite layers. 390.8
Joints closely to moderately closely spaced,
planar, slick to rough, tight, chlorite and
talc filling.
390.8-396.0 - Core loss of 1.0 feet.
393.9 - Bedding/foliation, 20°.



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFfALO 1 NEW YORK BUffALO, NEW YORK

DRILLING REPORT DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. PS700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. PS700.0S

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 PROJECT Susitna Hydroelectric Project HOLE NO. BH-4

SITE Devil Canyon (South Bank) SHEET NO. lS OF 16 SITE Devil Canyon (South Bank) SHEET NO. 16 OF 16

DEPTH I DESCRIPTION COLOR, T"TURE, FOLIATiON ,JOINTING, FRACT"R"G. FAULTING, I 6~N~~~ REC DEPTH OES~RIPTI ON : COLOR, TE:XTURE, FOLIATiON, JOINTI NG, FRACTURING, FAU LTI NG l LENGTH I REC
ROCK TYPE ROCK TYPE OF HUN

(FT.l ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE:, CE:MENTING. ETC, I (FT) (ROD] {FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) (ROD)

Argi 11 He
I

IRun 94 Arg i 11 He Run 102-. 43S.1 100 470
to (96) (407.0) 471.0 - Bedding/foliation, lS".

440
440.1

(381. 1)
-, Run 103

441.8 Run 95 471'S1100
(382.6 ,- to (100)

Argill He/ Interbedded argillite and graywacke. Rock 440.1 100 47S.S
Graywacke description as above. Thin bedding coincident to (100) ----1----

with foliation at lS". foliation better 445.1
developed in argillite than in graywacke, Run 104

phyl1itic sheen, poor cleavage. 475.5 I 100

Joints generally closely to very closely Run 96 to (94)

spaced, at bedding contacts, joints very
480.5

445.1 100closely spaced in graywacke, without pene- to (94) 480trating argillite. Joints generally planar,
slick to smooth, tight, chlorite, talc and 450.2 (415.7) ------1---

450 ~
Icarbonate filling. Run 105

(389.7) IRun 97 480.5 I 98
4S0,2 100 to (98)

to (100) 485.5

4S3.8 48S.9 - Core loss of 0.2 feet.

455.0-457.8 - C", ",k'4 do,i4g d,i'li4, [;;; g,
100 Run 106

along very closely to closely spaced joints
(44)

485.51 96
at 20" to 40', most surfaces coated with talc, Run 99 100(63) to (96)
chlorite, and carbonate. Run 100 490.S

456.4 100 490
to (80) (424.4)

460 ~ I
/460.5

j
Run 107

(398.4) 490.51 100

Run 101 to (96)
495.7

460.5 100
to (94)

46S.7
Run 108

46S 8t A "11' t I-ROCk description as above.

~g~ r, 1
1 49s.71 100

(403:4) rgl 1 e I to (100)

465.7 100 SOO.7

to (100) 500.7 I471. S (433.6,i END OF BORING

~ ~ ~ ] ] ] ~ j 1 ] -:>l K J ~ 'i ~
}

~ ~~
J j ,:j " -1
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

Job No. P5700.05

Hole No. BH-4

Sheet No. _1_ of _._2_

•

REMARKS

END OF BORING
500.7'

Quartz veins.

Job No. P5700.05

Hole No._B"'H"'-24 _

Sheet No. _2_ of ~2~~

ROCK TYPE

Argill ite

Graywacke

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Devil Canyon (South Bank)

440 -J-----a.+-I-l-l-.I-

50

963&-J.-1-f-+-!-

420 +- /11II I I I I I

460 I 11I1 I I I I I

380

360+--11IIII I i I '. '

400 +1007-11+-+-I-l-+-I-

~E:T:~ I f;~.~·REMARKS

Fracture zone.

ill

Fracture zone.

Quartz veins.

Quartz veins.

Joints, slicken
sides.

Quartz veins.

ROel< TYPE

Argi 11 ite

Graywacke

~ Argillite

ALASKA POWER AUTHORIT~Y ~ ___

Susitna Hydroelectric Project

Devil Canyon (south Bank)

Client

Project

Site

o
2a+-----11III++-1

40

D{E:r~~ I ~~.~.

100

120

140

160

180

20

220

240

---+113
26

28

;;t1~9
32
-
34
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT, ALASKA POWER AUTHORITY JOB NO.: P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric ProjectPROJECT:

SITE:

Susitna Hydroelectric Project

Devil Canyon (North Bank)

HOLE NO.: BH- 5a

SHEET NO. 1 OF 20 SITE Devil Canyon (North Bank)

HOLE NO. BH- 5a

SHEET NO. 2 OF 20

CONTRACrpR: Interstate Exploration Inc. DRILLING DATES,. June 4 TO June 15, 1981
LOGGED BL R. R. Henschel DATE: July 1981 REC

(RQD)

LENGTH
Of RUN

(FT)

Run 11

22.8 I 35
to (0)

28.5

DESeRI?TI ON : COLOR, TEXTURE, fOLIATION ,JOINTING, FRACTURING, fAuLTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETG

22.8-30.3 - Fracture zone, joints very closelylRun 10
spaced, fragments hard and well indurated.
Core broken by drilling. Some core loss.

ROCK TYPE

Argi 11 ite

DEPTH
[IT.)

CASING DIAMETER, N>I (3.0") J.D.
CORE DIAMETER, NQ (1.75") 0.0.

A.S.P.C., Zone 4
974.5
974.5
551.7

Diamond Core - Triple Tube

LATITUDE N3, 222,961
DEPARTURE E616,646
AZIMUTH 189'
DIP 45'

SOIL
ROCK

ELEVATIONS, DATUM MSL,
GROUND SURFACE

ROCK SURFACE
BOTTOM OF HOLE

WATER TABLE

1) Depths measured along hole. True depths in ( ).
2) All angles measured to the core axis.

DRILLING
METHOD:

LOCATION:

NOTES,

Dark gray to black, very fine ~rained meta
sedimentary rock. Bedding generally coincident
with weakly developed foliation at 20' to 25°.
Occasional very thin beds of light to medium
gray, fine grained ~raywacke. Occasional fresh'
sulphide mineralization. Slightly phyllitic
locally. Generally fresh to sliqhtly
weathered, hard, brittle, well indurated.
Joints generally closely to moderately closely
spaced, planar to irregular, rough to smooth,
tight to partially open, iron oxide staining.
0.0-1.5 - Core broken by drilling. Core loss
of 0.8 feet.
0.0-42.6 - Joints and fractures very closely
to closely spaced, joints at 20-25' and 40'
crosscutting bedding/foliation and at 20-25°
parallel to bedding/foliation, planar to
irregular, smooth to rough, tight to partially
open, heavy iron oxide staining and filling.
8.2-10.4 - Core broken by drilling. Core loss
of 0.2 feet.
14.2-15.0 - Zone of very closely spaced joints
at 100, 30°, 60-70°.
16.0-16.6 - Core broken by drilling. Core
loss of 0.2 feet.

/. 1.;1,
v/vI~/Jl1C{/h..

.QESCRI PTION, COLOR .TEXTURE, FOLIATiON, JOINTING. FRACTURING, FAULTING,
ALTERATION, WATER LOSS OR GAIN I CAVING, LOST CORE, CEMENTING, ETC.

RUN 0/0 Run 121 73
LENGTH

REC 28.5- (18)(ROO) 30
(21.2) 30.7

Run 1 31.2-31.7 - Core loss due to mechanical --

0.0- 60 problems. Hole caving badly, 6.0 feet Run 13 50 (40)
2.0 (25) reamed to 31. 7. Run 14 75

Run 2 92 (0) 33.7-35.7 - Fractures very closely spaced,
31.7- (35)
33.7

Run 3
-- fragments hard and well indurated. Core

I:ij 100
3.2- 100 broken by drilling. (30)
5.5 (91) Run 16

Run 4 35.2 90
5.5- 100 to (64)
8.0 (80) 38.2

RUn
Run 5 IRun 18

40 40.8-42.6 - Fractures very closely spaced,
8.0 94 (28.3) fragments hard and well indurated. Core Run 19
to (39) broken by drilling. Some core loss. 40.0 I 50

11 .5 to (0)
Run 6 100 42.6-114.0 - Joints, close to moderately 42.6

(75) close spaced, iron stained, generally tight. Run 20
-- 42.6- 100

R.un 7 91 (0) 44.6
Run 8 Run 21 100(39)
14.2- 79 46.0 - Bedding becomes less distinct with Run 22
16.6 (38) general trend 0_5', syndepositional 45.5-
Run 9 100 deformation. 47.8

(100) lfLin
--- 47.8-

Run 10I 49.818.2 100 50 ---

I to (94) (35.4) Run 24
?? R 49.8 1100

to (100)
53.0February 1; 1982DATE:

ROCK TYPE

Arg illite

DEPTH
(FT.)

APPROVED:

0.0

20
(14.1)

10
(7.1)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK BUFFA LO I NEW YORK

DR IL LI NG 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. 3 OF 20 SITE Devil Canyon (North Bank) SHEET NO. 4 OF 20

Run 27
62.7

1

100
to (94)

67.9-70.8 - Joints, average 30' and 50 0
, iron' 67.7

oxide and silt fillings.
~ 100

Run 28 (70.7)

67.7 98
to (94)

72.5

73.9-74.4 - Fracture zone, healed with IRun 29carbonate, hard.
72.5 88
to (78)

75.7
76.7-77.2 - Fracture zone, joints at 300 and 0 0
40', closely to very closely spaced, iron
oxide staining.

ill 0
Run 32 (77 .8)

80.4-95.0 - Quartz stringers, 20°, crosscut 78.3- 100
80.4 (90)

bedding., very thin.
Run 33

82.0-85.3 - Bedding/foliation, 15°. 80.4 1100
to (100)

83.8
---

Run 34

Run 26

57.8 I 92
to (92)

62.7

Run 25

53.0 1100
to (96)

57.8

DEPTH
(FT)

60 .
(42.4)

70
(49.5)

80
(56.6)

ROel< TYPE

Argillite

DESCRIPTI eN : COLOR, TEXTURE, FOLIAT10N,JOINTING, FRACTURING, FAULTI NG,

ALTERATION, WATER LOSS OR GAIN, CAViNG, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

(FT.)

REe

(ROD)

DEPTH
(FT)

(~~.6)

ROCK TYPE

Argi 11 He

DESCRIPTiON: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FALJLTI NG,
ALTERATION, WATER 1.055 OR GAIN, CAvl NG, LOST CORE, CEMENTI NG 1 ETC.

86.1-87.0 - Joints, two, 15-20°, parallel
bedding, slickensides, heavy iron oxide
staining with calcareOllS clay.

87.3 - Joint, 20°, crosscutting bedding,
rough, faint slickensides, iron oxide stained.
90.0 - Joint, 30°, faint slickensides, tight.
91.1-92.4 - Bedding/foliation, 200

• Joints
parallel to and crosscutting bedding, planar,
iron oxide and minor carbonate.

98.9-101.2 - Fracture zone, very closely
spaced joints at 0-20 0 and 50-80°, rough,
irregular, iron oxide staining. Core loss
1 .1 feet.

107.5 - Joint, 25°, crosscutting bedding,
iron oxide staining.

113.5 - Joint, 20°, parallels bedding,
slickensides, tight, thin iron oxide and
clay coating.

116.0 - Bedding/foliation, 10-150
, poorly to

well developed. Composition approaching

LENG1H R'::C
OF RUN

(FT) (ROD)

83.8- 100
86.7 (72)

Run 35
86.7 100
to (29)

90.5
._-

Run 36

90.5 I 93
to (82)

95.0

Run 37
95.0 I 97
to (87)

98.0
-

Run 38

98.0 65
to (35)

102.0

Run 39

Run 40

104.5-
106.0
Run 42
I--

Run 43
108.0-
109.6

Run 45
109.6 92
to (60)

114.1

Run 46 100
(87)

J ] ~ ~ J <! ~
, 11

,
"A l "1 j!! j1 ~j J J j j
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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 PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 5 OF 20 SITE Devil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 6 OF 20

DEPTH

(FTJ
ROCK TYPE

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

LENGTH
OF RUN

(FT.l

REC

(RODI
DEPTH

(FT.)
ROCK TYPE

DESCRfPTI ON : COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, tOST CORE, CEMENTING. ETC

LENGTH I REC
OF RUN {RQD}

(FT)

100
100)

97
(82)

Run 62 100
173.0- (100)
175.4

Run 60

163.0 1100
to (68)

168.0

Run 59

158.0 1100
to (86)

163.0

Run 58
154.2
to

158.0

Run 57

149.3
to

154.2

175.0 - Joint, 30°, slickensides, tight,
chloritized.

154.8-155.8 - Graywacke, fine grained,
medi um gray.

155.6-155.9 - Fracture zone, very closely
spaced joints at 40-50°, open, carbonate/
limonite stainin9.

156.5 C
156.7 j Joints, 50 0

, open, carbonate and
minor 1imonite.
159.4 - Joint, 25°, slickensides, carbonate
and iron oxide.

166.1 - Joint, 20 0
, crosscuts bedding, well

developed slickensides, zones of clay and
breccia.
167.9-170.6 - Fractures, irr~gular, healed,
very closely spaced.

168.9 - Joint, 25°, well developed
slickensides, tight, carbonate.

149.5 - Joint, 35°, well developed slicken
sides, tight, chloritized.

Argi 11 ite

-

160
(113.1)

Run 63
177.2 175.4 100
(125.5 Argillite/ Rock description as above, interbedded Witq to. (100)

Graywacke light to medium gray graywacke as stringers.
Bedding/foliation generally 0-10°. Localized Run 64
thin phyllitic bands. 178.0 96

to (89)
183.3

i Run 61

(~72~.2 Meta-argi11 ite!-Rock description as above but with PhY11itiCI168.0 I 98
sheen. to (86)

173.0
170.6-205.5 - Joints, closely spaced.

180
{127.3)

150
(106.1)

Run 55

140.91 100
to (100)

145.8

Run 50

123.71 100
to (100)

128.0

Run 52

129.01 100
to (100)

134.0

Run 54

135.91 100
to (94)

140.9

Run 56
145.81 100
to (100)

149.3

Run 511100(100

Run 47

115.91 100
to (71)

120.8

Run 49 pOD (0)

Run 48 1100
120.8- (59)
123.0

Run 53 I 100
(47)

146.1-146.8 - Vein, 10-15°, sulphide
mineralization.

132.0-167.9 - Joint spacing varies from
close to wide, average moderately close.
134.0 - Composition becomes progressively
more argillaceous, with thin interbeds of
graywacke.
134.4-136.0 - Zone of intense syndepositional
deformation.

124.8 - Joint, 25', parallels bedding, open,
carbonate coating.

128.0-134.0 - Fracture zone, joints, closely
spaced at 30-35° and 70 0

, healed.

116.0-121.0 - Joint spacin9 close to
moderately close, partly open with iron oxide
staining and carbonate.
120.6 - Joint, 15 0

, tight.
121.0-132.2 - Joints, 15° and 25-30°, closely
to moderately closely spaced, smooth, planar.
122.2-122.5 - Quartz vein, 15-20°.

Arqi 11 ite

140
(99.0)

130
(90.4)

120
(84.9)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALAS KA POW ER AUTHOR lTY JOB NO, P5700,05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJ,ECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devi'] Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 7 OF 20 SITE Devil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 8 OF 20

193.9 - Fracture, 50 0
,_ irregular, slickensides'l--~_----l

100
,(100)

100
(100)

100
(100)

Run 77
232.6- 100
235.1 (100)

Run 78

235.1 100
to (100)

239.5

LENGTH REC
OF RUN

(FT.) (RQD)

Run 72 100
211.3- (80)
215.3

Run 73
215.3

1

100
to (93)

218.3

Run 74

218.3
to

222.8

Run 75

222.8
to

227.8

Run 76

227.8
to

232.6

Run 79 100
89

Run 80
241.3 100
to (100)

244.4

DESCRIPTION: COLOR, TEXTURE, FOUATION,JOINTING, FRACTURING, FAULTING,
ALTERATION, WATER LOSS OR GAIN, CAYI NG, LOST CORE, CEMENTING, ETC.

240.8 - Joint, 30 0
, tight, chlorite coating.

244.1-247.1 - Fracture zone, very thin joints,
30 0

, very closely spaced, healed.

222.5-225.0 - Fractures, healed, very closely
spaced and irregular, healed, small quartz
vein.

215.0 - Joint, 0-10°, possible shear, silt!
sandy coating.

ROCK TYPE

Argi 11 ite

DEPTH
(FT.)

220
(155.6)

240
(169.7)

230

(162.6)

REe

(RaO)

100
(77)

100
(63)

96
(96)

100
(88)

66
(23)

100
(100)

100
(100)

LENGTH
OF RUN

(FT.]

Run 72

Run 64

Run 71
206.0
to

211.3

Run 66

188.0
to

193.3

Run 67
193.3
to

196.3

Run 70
203.0
to

206.0

Run 69
198.1

to
203.0

OESCRIPTION : COLOR \ TExTURE, FOLIATION ,JOINTING, FRACTURING, FAuLTI NG,
AL.TERATION, WATER LOSS OR GAIN,CAVING , LOST CORE, CEMENTING, ETC

183.3-188.0 - Core barrel mislatch. Core loss ~----I-----t

1.3 feet. Run 65

183.3
to

188.0

203.0-217.0 - Fractures, numerous, healed.

203.2 - Joint, 20°, crosscuts bedding,
faint slickensides.

203.5-204.0 - Fracture and quartz
stringers, 15 0

, tight, irregular, highly
chloritized.

205.5-251. 7 - Intermi ttant wavy bands and
stringers of graywacke. Joints moderately
close to widely spaced at 0-15 0

•

190·21
190.4) Joints, 30-500

, irregular, partly
open, slickensides.

187.1-187.3 - Ouartz vein, 200
•

18&.0-191.9 - Fracture zone, well healed
fractures.

ROCK T'T'PE

Ar9i 11 ite!
Graywacke

DEPTH
(FT.1

210

(l48.5)

200
(141.4)

197 l-A 'll't IR k d .. b . h" IRun 68(139.3)1 ,rgl 1 eoc eSCrlptlon as a ove, wlth t ln lnter-
beds of graywacke locally. Joints, tight.

190
(134.4)

, ~ 4 ~ '1 j 1] 1 -'1 j ~ ] ~-;1 j ~



1 '·~~1
~~ ..] ~~] ·,'''····1 c.,.c e-, c'----·l ---~ ._'--~)

-c'~] '-"j -~-~l '··'1 -"'--1 -··-1 J

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. SH-5a PROJECT Susitna Hydroelectric Project HOLE NO. SH-5a

SITE Devil Canyon (North Sank) SHEET NO. 9 OF 20 SITE Devil Canyon (North Bank) SHEET NO. 10 OF 20

DEPTH
(FT.)

ROCK TYPE
DESCRIPTION: COLOR, TExTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,

AL.TERATION, WATER LosS OR GAIN, CAVING, LOST CORE, CEMENTING, nco
L~NGTH

OF RUN
(FI)

REC
(ROD)

DEPTH

(fTJ
ROCK TYPE

Q.ESCRIPTION : COLOR, TEXTURE, FOUAT10N,JOINTI NG, FRACTURING, fAUL.TI NG,
ALTE:RATION. WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH
OF RUN

1FT.)

REe
(RQD)

Run 941 100
(0)

IRiJn 91 I 72
(31)

98
(93)

100
(88)

Run 97
307.2 1100
to (90)

312.0

Run 93

292.4 1 86
to (10)

296.4

Run 92
289.9
292.4

Run 95

297. g 1100
to (92)

302.9

Run 96

302.9 I 98
to (86)

307.2

Run 90
284.2
to

288.6

Run 88

276.4 I 96
to (96)

281.6

72
(48)

~-+--

IRun 89 I ~~

281.6
to

284.2

285.6-288.0 - Quartz stringers, irregular.

291.0-297.6 - Shear/fracture zone, joint very
closely spaced at 0° and 20-30°, slickensides
well developed.

291.0-292.9 - Joint surfaces slick,
highly chloritized.

296.3-297.9 - Shear, 40°.
296.2-297.6 - Fracture zone, jointed 20-40°,
highly chloritized, slickensides.
Light to medium gray, fine grained graywacke
with thin interbeds of argillite. Bedding/
foliation highly deformed by syndepositional
processes, generally at 15°.

297.7-367.4 - Joints moderately closely
spaced with zones of very closely to closely
spaced. Numerous weakly healed and rebroken.
Generally at 20° and 40-50°. Faint slicken
sides.

288.0-289.7 - Fracture zone, closely spaced,
open to healed joints at 30°, faint slicken
sides.

Ar9i 11 ite

Graywacke

290
(205.0)

280
(19B.0)

297.7
(210.5)

300
(212.1~

Run 83

252.4 1100
to (65)

256.7

Run 84

256.7 1100
to (75)

261.8

Run 82

247.4 1100
to (94)

252.4

Run 81
244.~93
to (73)

247.4

Run 85

261.8 I 93
to (80)

266.4

f---I (~JRun 87
271.2 92
to (71 )

276.4

I--

Run 86
266.4 100
to (85)

271.2

247.1-252.1 - Core loss 0.4 feet.

273.5 - Fracture, 25°, open.

274.8-276.0 - Fracture zone, very closely
spaced joints at 0-10°,40° and 60°. Core
loss 0.2 feet.

251.7-252.1 - Silty layer, 80°, with fresh
angular rock fragments. Surrounding core
fresh. Appears to be river silt.

251.7 - Fracture. 80-90°.
251.7-290.0 - Joints moderately closely
spaced with zones of very close spacing.

252.1-252.4 - Joint, 30°, crosscuts apparent
bedding/foliation. Filled by 1/8 inch clay/
breccia.
252.4-253.9 - Fractures, irregular, 0-15°,
clay/breccia filling.

264.5-266.1 - Fracture zone of very closely
spaced joints at 5°. Chloritization present.
Core loss 0.3 feet.

265.4-267.4 - Fracture zone, very closely
spaced joints at 20° and 30-40°.
266.5 - Joint, 25°, crosscuts bedding, well
developed slickensides at 60°, tight.

Argi 11 ite

270
(190.9)

260
(183.8)

250
(176.7)



'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 AUTHOR ITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Oevi 1 Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 11 Of 20 SITE Oevil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 12 Of 20

DEI='TH
(n".)

ROCK TYPE
DESeRI?TI ON : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
~N, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC.

LENGTH
OF RUN

(FT.)

REC
(ROD)

DEPTH

(FTJ
ROCK TYPE

DESCRIPTION: COLOR I TEXTURE, FOLiATION, JOI NTI NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC.

LENGTH
OF RUN

(fT.)

REG
(RQD)

Run 10
shearing,133B.3-

343.3

100
(98)

100
(98)

100
(75)

90
(48)

3H .7
to

~i;t'l i;

Run 113
368.1
to

373.1

Run 112
363.1
to

368.1

~---

Run 109

350.51 100
to (79)

354.7
f---
Run 110

354.7 I 94
to (59)

358.1

Run 111

358.1 1100
to (96)

363.1

367.4-392.4 - Joint spacing wide to very wide.
Thickly bedded at approximately 0_100.

361.2-361.5 - Joint, 200
, tight, faint

slickensides, planar, chloritized.

354.3 - Fracture, 10-150, irregular, faint
slickensides, chloritized.

342.0-348.5 - Fracture/shear zone, very un 105
close ly to close ly spaced fractures, parti ally 106'---1
weakly healed. Joints at 200

, 25 0
, 300

, and un
60 0

• Carbonate common. Possibly shearing. 3i~·3

342.0-343.5 - Highly fractured zone, 346.4
numerous joints at 20-300, weakly healed. 1--~f--,,-~-1

Core loss 0.6 feet. Run 107 i~~\

RunfOB

Graywacke

370
(261. 6)

360
(254.5)

350
(247.5)

98
(78)

100
(89)

93
(43)

Run 10
334.7
to

338.3

Run 10<

328.3 1100
to (92)

333.3

Run 101

323.9 1100
to (89)

328.3

Run 97

Run 98

312.0 1100
to (85)

317.3

Run 1G31 93
------+-fl-~

Run 99
317.3

to
inch~~ _

Run loj
320.3 100
to (78)

323.9
f--

338.0 - Joint, 150, slickensides, tight,
highly chloritized.
340.6 - Joint, 20-300

, curved, minor
hi ghlych 1oritized.

333.2-333.4 - Joint, 25 0
, crosscuts bedding,

healed with clay/breccia and carbonate.
333.3-333.8 - Shear/fracture zone, very
clo.sely spaced joints, slickensides.
chloritized.

320.5 - Joint, 200, minor shear with 1/16
Clay/breccia, highly chloritized.

322.0-323.6 - Fracture zone, healed with
quartz, joints at 50-60 0

•

325.8-326.4 - Joint, 150, minor shearing
healed with carbonate, parallels bedding/
foliation.

317.0-317.7 - Fracture zone, very closely
spaced joints parallel to bedding/foliation.

34D
(240.4)

330
(233.3)

310 J Graywacke
(219.2)

320
(226.2)

1\ 'I ] ! 1) ~ ~ 3 l l i ] ~ l .~

J 21
,J i 0J
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ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

OEseR I PTION : COLOR, TEXTURE, FOLIATION,J(l1 NTI NG, FRACTURING, FAUlTI NG, 6~N~~~ I REe
ALTERATION, WATER LOSS OR GAIN, CAVING, ",-OST COREl CEMENTING, ETC. (FT) (ROD)

CLIENT ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

Run 133
433.61 94
to (88)

436.8 I

Run 132

428.41 100
to (90)

433.6

Run 128

412.31 100
to (89)

416.8

Run 127

407.4 I 100
to (92)

412.3

Run 129

416.81 100
to (94)

421. 9

Run 1301 94
(56)

IRun 126
404.6-1 100
407.4 (96)

[--I--I
Run 131

423.71 98
to (87)

428.4

JOB NO. P5700.05

HOLE NO. BH-5a

SHEET NO. 14 OF 20

437.8 - Shears, minor, joints at 40°, hi9hly
chloritized with very thin coating of clay/
breccia, tight.

Rock description as above.
425.7-456.6 - Joints moderately close to
widely spaced, average 30°. Low angle set,
15°, hi9hly chloritized.

surfaces.

ROCK TYPE

Ar9i 11 ite

Devil Canyon (North Bank)

Graywacke

SITE

DEPTH

(FT.)

425.7
~301. 0)

430
(304.0)

420
(296.9)

410
(289.9)

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.05

PROJECT Susitna Hydroelectric Project HOLE NQ BH-5a

SITE Devil Canyon (North Bank) SHEET NO. 13 OF 20

DEPTH DESCRIPTION: COLO R, TEXTURE, fOLIATION I JOINTING, FRACTURING; FAULTI NG, LENGTH REe
ROCK TYPE OF RUN

(FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (ROO)

Graywacke Run 114
373.1 100
to (106)

378.1

Run 115
378.1- 100

380 380.5 (91 )

(268.7) Run 116
380.5- 100
382.5 (lOa)

Rim 117 (~gl

Run 118

386.2-387.1 - Fractures, very tight, healed.
383.5 100
to (94)

388.2

Run 119 100

390
(73)

Run 120 100
275.7) (67)

Run 121

392.4 391.2- 100

(277.4 ) Argillite Dark gray to black, very fine grained meta- 393.4 (82)
sedimentary rock. Sulphide mineralization
common. Joint spacing wide to very wide. Run 122

393.4 100
to (94)

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 12 100
(87)

~aywacke Rock description as above. Joint spacing Run 12

403. l~) wide to very wide. Healed fractures at 20° ~gn- }~gl
280.2 and 40°, faint slickensides on chloritized



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK BUFFALO I NEW YORK

DRILLING REPORT DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT SUS itna Hydroe1ectri c Proj ect HOLE NO. BH-5a PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a

SITE Devil Canyon (North Bank) SHEET NO. 15 OF 20 SITE Devil Canyon (North Bank) SHEET NO. 16 OF 20

DEPTH I DESCRIPTION: COLOR, TFxTUR!:., FOLIATION ,JOINTI NG, FRACTURINC, fAu I-TI NG, DEPTH DESCRJPTI ON; GOLOR, TExTURE, FOL.IATION, JOINTING, fRACTURING, FAULTI NG, Ll::NGTH I REe
ROCK TYPE ROCK TYPE OF RUN

(FT.l AL.TERATION, WA:r£R LOSS OR GAIN, CAYI NG, LOST CORE, CEMENTI NG, ETc. (FT.) AL.TERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING, ETC. (FT.) (ROD)

Argill ite
470 Arg ill He

Run 141
(322.3) 466.9 I 100

to (100)

440 i 1440.4-442.5 - Zone of very closely spaced Run 135 471.9

(311.1) joints at 30-35·, tight, chloritized. 438.4 97 Run 142
441.5-442.5 - Shears, 20-25°, very closely to (69)

442.9 471.91 100
spaced, highly chloritized, slickensides, 475.5-475.9 - Ouartz vein, 5-10·, 1/2 inch to (100)
carbonate/gouge/breccia coating. wide. 476.9

Run 136 476.8 - Joint, 50·, open, planar.
445.0 - Joint, 20·, healed, very tight, faint

1
442 .9 100sl i ckens ides. to (100) 478.6 - Joint, 60·, part open, rough. Run 143
446.9 476.9 I 100

480
to (94)

IRun 137 I rt333.6)
481.9

446.9 98
450 i

1451.6-456.6 - Core barrel mislatch.
I to

(90)
(318.2) 452.0 I I I I IRun 144

481.91 100
to (100)

Run 138 I I I I I 486.9

452.0 72
to (0)

457.0

f, 490 j
Run 14E

456.6-5.27.4 - Joint spacing generally wide to

tun 139

very wide with zones of very close to closely 486.91 100
spaced. Occasional irregular, healed to (96)
fractures and quartz stringers. (346.4) 491.9

457.0 100
460 i I I to (96)

325.2) 461.9 I I I IRun 146

491.91 100
to (82)

'Run 140 r I I I 497.0

461.9 100
to (100)

466.9 I I I IRun 14

497. aI 100
Run 1411 100 I ~ 500 ~ I I to (96)

(100) (353.5)
502.0

J 1 1 ~ ] -~
~ ~

"1\
ry 1 3, J
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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 SUS itna Hydroe1ectri c Proj ect PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 17 OF 20 SITE Devil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 18 OF 20

DEPTH I I DESCRIPTION' COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT' NG, LENGTH REe DEPTH I~: COLOR, TEXTURE, FOLIATION,,JOINTING, FRACTURING, FAULTI NG, L.ENGTH REC
ROCK TYPE OF RUN ROCK TYPE OF RUN

[FT.) ALTERATION, WATER L.OSS OR GAIN, CAVING, 1..05T CORE, CEMENTING, ETC (FT) (ROD) (FT.) ALTERATION. WATER LOSS OR GAIN, CAVING, 1..0$T CORE, CEMENTING, ETC. IF'T:) (ROO)

Argi 11 ite I Run 147 Argill ite
Run 148 _~

93) Run 156

533.51 98
505.2 - Joint, 20°, possible shear healed run 149 to (90)
weakly with carbonate. 503.4 100 538.5

538.1-540.9 - Shear/fracture zone, healed.to (100) Joints, 0_5°, very closely spaced, weakly
508.4 healed with carbonate, tight, highly run 157

540 chloritized. 538.5-1 100
(381.8) 540.7 (0)

540.9-597.7 - Joints, wide to very widely

510 1 I . run 150 I spaced, generally at 20°, healed with carbonat
510.4 - Fracture, 60°, open, rough, lrregular.

f

and rebroken by drilling, highly chloritized. Run 158(360.6) 508.4 100 Secondary set at 40-45°, moderately closely to
to (100) widely spaced, tight. 540.7 I 100

513.7 to (46)
513.0 - Shear, 40°, highly chloritized, 1/16 545.7
inch clayey breccia, slickensides. ---

Run 151
515.5-516.B - Fracture, 0-20 0

, very irregular,
513.7/ 96

I ~ j
Run l59highly chloritized. to (85)

518.4 545.7 I 98
to (86)

550 550.6
Run IbZ II

f388 91

1

29)
520 1 I Run 153 IRun 160(367.6)

550.61 100519.8 100
to (100)522.7-527.4 - Shear/fracture zone, joints to (84)

very closely spaced at 10° and 20 e
, generally 523.6 I 555.7

irregular, slick, highly chloritized, well

~un 154developed slickensides, carbonate. Core loss
2.4 feet.

I

Run 161523.6 57
to (12) 555.7 I 100

527.4-536.1 - '"ct"" ""', c";"y t, [,;28" to (100)
moderately closely spaced joints and fractures 560.9
at 20-300 and 50 0

, highly chloritized with 560
carbonate. Many are healed, rebroken by 1395 .91

j IR:;-+-~drilling. Run 15 Run 162
530 1 I 528.5 100(374.7) (94) 560.91 98to to (88)533.5 565.9
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DRILLING REPORT

CLIENT ALAS KA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

,PROJECT 'Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Oevil .Canyon (North Bank)

HOLE NO BH-5a

SHEET NO. 19 OF 20 SITE Devil Canyon (North Bank)

HOLE NO. BH-5a

SHEET NO. 20 OF 20

DEPTH
(IT)

ROCK TY"E
DESC;RI?!I ON: COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURING, FAULT! NG,

Al.TERATfON, WATER LOSS OR GAIN, CAVlNG, ,LOST CORE, CEMENTING, ETC

LENGTH REC

O~F~~N (RQD)
DEPTH

(FT)
ROCK TYPE

OESCRJPTI ON : COLOR, TEXTURE. FOLIATION ,JOI NT1NG, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGTH I REG
OF RUN (RQD)

(q)

Argi 11 ite
Run 163

565.9
to

570.4

100
(100)

597.9
(4.22.7)

600
(424.2)

Arqi 11 ite END OF BORING !Run 169192(92)

570
(403.0)

580
(410.. 1)

590
(417.1)

Run 164

570.41 100
to (92)

575.4

Run 1651
575.4 100
to (94)

580.7

Run 16E

580.7-1 100
to (87)

583.7

Run 16

583.71 100
to (94)

588.5

Run 16

588.51 100
to (100)

592.6

Run 169

592.61 92
to (92)

597.9

1 ~ ~ B ~ ~ ~ ~
.~ j ~ V J,
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

Job No. _P5700.05

Hole No.~

Sheet No. _l~ of _2_

REMARKS

END OF BORING
597.9'

•

Shear/fracture zone,

Shear.
Shear/fracture zone

Shear.

Job No. P5700. 05

Hole No._ BH-5a

Sheet No. _2_ of _2~_

Argi 11 ite

ROCK TYPE

Graywac ke

ALASKA POWER AUTHORITY

Project _ Susitna Hydroelectric Proj_"e'oc,,-t__~

Site Oevi 1 C~",o"-r-"tl!h--!Bb!.Ja,-,n,-,,kcl) ~

Client

600

500

480

460

420 I • I I -1--1(-

00

440

380

DEPTH
(FT.)

360 I .11 I I 1

REMARKS

Fracture zone,
healed.

•

Fracture zone.

- Shear/fracture zan

Shear/fracture zan

- Shear/fracture zan
Shear/fracture zan

ROCI< TYPE

Graywacke

Joints, slicken
sides.

/- I i Phy11 iti c sheen.

Client ALASKA POWER AUTHORITY

Project Sus itna Hydroel ectri c Proj ect

Site Devil Canyon (North Ba~

40

60

340 I III 1I I I I

140

160
-
180

200

220
-
240--+ 798
260

28
-

300
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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-5b

SITE: Devil Canyon (North Bank) SHEET NO. 1 OF 7

CONT RACTlJR; Interstate Exploration Inc. DRILLING DATES'. June 19 TO June 26, 1981
LOGGED BY'. K.J. White, M.P. Bruen DATE: July 1981

LATITUDE N3,222,964 ELEVATIONS. DATUM MSL, A.S.P.C., Zone 4
DEPARTURE I616,63B GROUND SURFACE 976.6
AZII,lUTH 277° ROCK SURFACE 976.6
DIP 45° BOTTOM OF HOLE 835.0

WATER TABLE
Depths measured along hole. True depths in ( ),
All angles measured to the core axis.

19

REC
(ROD)

LENGTH
Of RUN

(FTJ

39.3 I 94
to (88)

44.2

29.2 I 96
to (85)

34.0

21.5 I 100
to (79)

26.3

Run 13
34.0-1 100
36.7 (15)

Run 15

Run 16

44.2 100
to (85)

48.1

Run 17 100
-- 10Q)
Run 18
49.3 96
to (68)

52.1

Run 14
36.7-1 54
39.3 (13)

Run 11
26.~ 93to (76)
29.2
r-~ --
Run 12

rR-un 9

Run 10

JOB NO. P5700.05

SHEET NO. 2 OF 7

HOLE NO. BH-5b

DESCRIPTION: COLOR, n:XTURE, FOLIATION ,JOINTI NG , FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

48.0-49.7 - Numerous quartz stringers, average
0.5 inch wide, folded and stretched, un
fractured. Comprise 30 to 40% of rock.
51.1-51.3 - Quartz stringers, 0.3 inch to 1
inch side, folded, unfractured.
52.5-52.8 - Joints very close spaced, heavy
iron oxide staining, probably open.

37.1 - Joint, 40°, faint slickensides.
37.3-39.3 - Core loss of 1.6 feet. Core
broken by drilling, pieces average 1 inch.

45.9 - Joint, 50°, talc/chlorite coating.

40.3 - Bedding/foliation at 50°.
41.7-42.0 - Core broken by drilling, pieces
0.5 inch to 1 inch.

ROCK TYPE

Devil Canyon (North Bank)

Argi 11 ite

SITE

PROJECT Susitna Hydroelectric Project

CLIENT ALASKA POWER AUTHORITY

DEPTH
(FT.)

30
(21. 2)

50
(35.4)

40
(28.3)

83
(0)

%
REC

(RQO)

75
(41)

100
(57)

92
(24)

83
(11)

84
(54)

87
(55)

100
(28)

RUN
LENGTH

Run 2
2.5
to
6.3

Run 3

Run 1
0.0
2.5

Run 8

Run 5

Run 4
7.9
to

12.9

Run 6
14.7
to

~6. --1----1
Run 7
14.7
19.4

CASING D1AI,lETER: NW (3,0") I. D.
CORE DIAI,lETER, NQ (1.75") 0.0.

February 1, 1982

Core badly broken
inches.

DESCRIPTION: COLOR ,TE:XTURE, FOLIATION, JOINTING, FRACTURING, f'AULTING I

~N I WATER LOSS DR GAIN I CAVING, LOST CORE, CEWENTING. ETC.

Medium to dark gray, fine grained meta
sedimentary rock. Very thi n beds coinci dent
with weak to moderately developed foliation.
Occasional very thin to thin beds of light
gray, fine grained graywacke. Fresh, hard,
and well indurated. Minor quartz veins and
stringers. Sulphide mineralization, pre
dominantly pyrite, crystals up to 0.5 inch,
some being replaced by quartz.
Joints close to moderately close spaced with
iron oxide staining near surface, and chlorite I I ----+
and carbonate at depth.
0.0-88.3 - Joints close spaced, iron oxide
staining.

7.9-8.7 - Core broken ~y drilling, pieces less
than or equal to 0.2 feet.

11.0 - Bedding foliation at 60°.
14.1-14.3 - Core broken by drilling.

Diamond Core, Triple Tube
SOIL
ROCK

Roel< TYPE

Argi11 ite

DEPTH
(FT)

LOCATION:

DRILLING
I,lETHOD,

NOTES, ~l

0.0

APPROVED, jvtb71{li~ DATE:

10
(7.1)

19.5-20.6 - Some core loss.
20 J Iby dri lling, pieces up to 2

(14.1) I /l
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CLIENT ALASKA POI,ER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHOR TTY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (North Bank)

HOLE NO. BH-5b

SHEET NO. 3 OF 7 SITE Devil Canyon (North Bank)

HOLE NO. BH- 5b

SHEET No.4 OF 7

I r---

DEPTH
(IT)

ROCK TYPE
DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTI NG, FRACTURING, FAULTI NG I

ALTERATION, WATER LOSS OR GAl N, CAVING I LOST CORE, CEMENTI NG, ETC

LI::NGTH
OF RUN

(FT)

REC
(ROD)

DEPTH
(FT)

ROCI< T'!'PE
DESCRIPTiON: COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAuLTl NG,

ALTERATION, WATER LOSS OR GAl N, CAVING, LOST caRE, CEMENTING, ETC

LENGTH
OF RUN

(FT)

REC
(RQD)

Run 33

92.3 I 100
to (68)

96.1

84.9-86.9 - Core loss of 0.8 feet. Core Run 30 76
broken by drillin9, pieces 0.5 inch to 2 84.8- (0)
inches. Qh Q

Run 31
88.3-90.7 - Shear/fracture zone, joints very 86.9- 100
close spaced, joints at 25 0 to 70 0

, chlorite 89.3 (67)
and silt coatin9, some have slickensides. Run 32
88.3-102.0 - Joints close to very close spaced, 89.3 100
chlorite coatin9. to (67)

92.3

Run 37 100(100
Run 38 100 100

Run 39 100

Run 40

108.0 99
to (99)

112. a

Run 41

112. a I 95
to (83)

116.0

60
(42.4)

70
(49.5)

80
(56.6)

Argi 11 ite

57.2-57.7 - Core broken by drillin9, pieces
1 inch to 2 inches.

58.2_58.7 - Quartz stringers, 0.5 inch to
1 inch, folded, fractured but tight.

59.2-59.4 - Core broken by drilling, pieces
1 inch to 2 inches.

66.5 - Joint, 40·, silt coating.

68.0 - Joint, 50·, trace of silt.
69.6~69.8 - Joints very close spaced. Joint
at 40 0 has slickensides.
71.5-72.2 - Core broken by drilling, pieces
1 inch to 2 inches, minor iron oxide staining.

80.0 - Bedding/foliation at 10 0 to 20 0
•

82. 5e83. 8 - Core broken by dri 11 i n9, pieces
0.5 inch to 2 inches. Jot nts at 20 0 to 60°,
some have chlorite coating and slickensides.
83.0-83.3 - Cor~ broken by drilling, pieces

IIQ.V'::InO 1 in,..h

Run 19
52.1 I 96
to (61)

57. a
RUi120
57. 0- 100
59.4 (54)

Run 21
59.4 91
to (74)

62.9

Run 22

62.9 I 97
to (76)

66.6

Run 23
66.6 I 100
to (89)

69.3
Run 24
69.3- 100
71.B (96)

Run 25
71.8 98
to (71)

76.2

76.2- 100
77 .9 (68)

Run 27 71

Run 28
79.3 95

to (76)
83.0

Rui179T 100
83.0-1 (50)
Q~ Q

90
(63.6)

100
(70.7)

110
(77 .8)

Argill i te

102.0 - Beddin9/foliation at 30 0 to 40 0
,

102.0-200.3 - Joints close to moderately close
spaced, average 1 foot, trace of carbonate
and chlorite coatin9'

109.7 - Shear, 30 0
, 0.1 inch of breccia,

slickensides, chlorite coating.

115.5 - Beddin9/foliation at 500
•

116.0 - Joint, 50·, slickensides.

Run 34
96.1
to

99.1
Run 35

99.1
101. 6

Run 36
101.6
to

105.1

100
(70)

100
(56)

97
(51)

'4 J 1) n
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO. NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT ALAS KA POWER AUTHOR ITY JOB NO. P5700.05

PROJECT Susitna Hydroelectric Project PROJECT Sus i tna Hydroe1ect ri c Proj ect

SITE Devil Canyon (North Bank)

HOLE NO. BH-5b

SHEET NO. 5 OF 7 SITE Oevil Canyon (North Bank)

HOLE NO. BH- 5b

SHEET NO. 6 OF 7

DEPTH

(FT)
ROCK TYPE

DESCRIPTION: COLOR, TE}/TURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER lOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(fT.)

REe
(ROD)

DEPTj1

(FT.l
ROCK TYPE

DESCRIPTION; COLOR, T~)(TURE, FOUATION,JOINTING, FRACTURING, FAULTiNG,
ALTERATION, WATER LoSS OR GAIN, CAVING, .LOST CORE, CEMENTING I ETC.

LENGTH
OF RUN

(FT.)

REe

(RQD)

120
(84.9)

Argi 11 ite ~un 421 94
116.0- (88)
119.3

IRun 4J

11 g. 3 I 100
to (90)

123.7-124.1 - Core broken by drilling, pieces 1124.2
0.5 inch to 1 inch.

150 ~ Argill ite
(106·1)1

154.5 - Bedding/foliation at 50°.

Run 50

149.3 I 99
to (96)

154.5

Run 51

130
(91. 9)

126.7-127.6 - Numerous quartz stringers, less
than 0.5 inch wide, folded, unfractured.
Comprise approximately 25% of rock.

130.0 - Bedding/foliation at 40° to 50°.

Run 44

124.2
to

129.3

Run 45
129.3
to

134.3

96
(90)

100
(88)

160
{113.1

158.0-159.3 - Shear/fracture zone, joints very
close spaced. Shears at 30° and 50°, 0.1 inch
of breccia, clay, and chlorite, fractures at
400

• Core badly broken, pieces average 1 inch,
many have slickensides and clay coating. Core
loss of 0.5 feet.
159.3 - Quartz vein at 40 0

, 0.5 inch wide,
unfractured, upper contact has slickensides,
lower contact is tight.

162.9-163.9 - Core loss of 0.8 feet. Core
broken by drilling, pieces average 1 inch.

154.5
to

159.3

Run 52

159.3
to

164.3

Run 53

100
(90)

80
(77)

Run 46
134.3
to

139.3

100
(96)

170
(120.2

167.1-168.0 - Core loss of 0.6 feet. Core
broken by drilling, pieces 0.5 inch to 1 inch.

164.3 I 94
to (90)

169.3

Run 54

Run 47

139.3 1100
to (86)

143.7

169.3 1100
to (86)

174.1
140

(99.0)

Run 48

Run 49
145.2
to

149.3

90
(83)

95
(89)

180
{127 .3

174.0 - Bedding/foliation at 40°.

176.6-177.3 - Shear/fracture zone, joint
spacing is very close. Joint at 40° has
slickensides and chlorite coating. Other
joints at 30° and 50°. Core loss of 0.3 feet.
178.8 - Joint, 500

, silt/clay coating. No
evidence of shearing.
180.1-181.5 - Core broken by drilling, pieces

10.1 feet to 0.2 feet.

Run 55
174.1
to

179.3

Run 56

100
(86)

100
(80)
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DRILLING REPORT

PROJECT Susitna Hydroelectric Project

CLIENT

SITE

ALASKA POWER AUTHORITY

Devil Canyon (North Bank)

JOR NO. P5700. 05

HOLE NO. BH-5b

SHEET NO.7 OF 7

DEPTH

(FT.)

190
(134.4

ROCK TYPE

Argi 11 ite

DESGRIPTI ON; GOI..DR, TEXTURE, FOUATION, JOlNiING, FRACTURING, FAULTI N~,
ALTERATION, WATER LOSS OR GAIN, CAVI NG, LosT CORE, CEMENTING, ETC.

187.0-188.7 - Shear/fracture zone, joints very
close spaced. Joints at 20 0 and 50' have
slickensides and chlorite coating.

188.7 - Breccia is less than 0.1 inch wide.

194.7-195.3 - Shear/fracture zone, joints very
close spaced, joints at 20° have slickensides,
most have a trace of silt coating. Core loss
of 0.2 feet.

199.9 - Shear, 50 0
, slickensides, less than

0.1 inch of gouge.

LENGTH REC

O~F~~N (ROD)

Run 57

182.3 I 100
to (94)

187.3

Run 581 85
187.3- (62)
189.3
Run 59

189.3 1100
to (100)

192.7

Run 60
192.7 I 92
to (69)

195.3
Run 61
195.3 I 100
to (96)

200.3

200.31 I I I I
(141.6 END OF BORING

~ " ~ ~ ~. ~ 11 'I ~ "i 11
d J )

j
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Acres American I ncorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Job No. P5700. 05

Hole No.~_b__

Sheet No. _1_ of 1

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project
Site Oevi 1 Canyon (N,~O-,--rt-"-,h,---=,B-",an,,,k,-,) _

DEPTH
(FT.I

a

20 +--l±±-++++

40

60 +-----+-H-+-+++_

80

100

120

140

160

180

200

I I I~l

ROCK TYPE

Argill ite

REMARKS

,- Shear/fracture.

Shear/fracture zone

- Shear/fracture.

- Shear/fracture.

Shear/fracture.
END OF BORING

200.3'

•
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DRILLING REPORT

LOCATION: LATITUDE N3,22l,70l ELEVATIONS; DATUM MSL, A.S.P.C., Zone 4
DEPARTURE E6l6,133 GROUND SURFACE 1351.0
AZIMUTH 009 0 ROCK SURFACE 1343.2
DIP 450 BOTTOM OF HOLE 998.7

WATER TABLE
NOTES: 1) Depths measured along hole. True depths in ( ).

2) All an91es measured tD the core axis.

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

CONTRACTpR: Interstate Exploration Inc. DRILLING DATES,. May 18 TO May 31, 1981
LOGGED BY·. R.R. Henschel DATE; July 1981

CASING DIAMETER: NW (3. 0") I. D.
CORE DIAMETER; NQ (1.75") 0.0.

CLIENT ALASKA POWER AUTHORITY

100
( 41)

LENGTH I REC
OF RUN

(FT/ (ROD)

19.2-
22.2

Run 9

29.3 1100
to (83)

34.3

Run 8

25.4
to

29.3

HOLE NO. BH-7

SHEET NO. 2 OF 16

JOB NO. P5700.05

OESCRIPTI ON: COLOR, TEl<TURE, FOLIATION,,,IOINTI NG, FRACTURING, FAULTl NG,
ALTERATION, WATER LOSS OR GAIN, CAVI NG, .LOST CORE, CEMENTING, ETC.

11.0-12.7 - Rubble zone.
12.7-27.1 - Fracture zone, very closely spaced
joints, 70-80 0, paralleling bedding/foliation,
and 0-150. Iron oxide staining. Core loss
1.4 feet.

Devil Canyon (South Bank)

Argi 11 ite/
Graywacke

ROCK TYPE

SITE

PROJECT Sus itna Hydroel ectri c Proj ect

DEPTH
(FT.)

30
(21.2)

%
REC

(RQO)

OESeRI PTlON: COLOR ,TEXTURE, FoLIATiON. JOINTING, FRACTURING, FAULliNG, I RU"
ALTERATION. WATER LOSS OR GAIN, CAVINg, LOST COR~, CEMENTING, ETC. LENGTH

Casing Advancer
Diamond Core - Triple Tube

SOIL
ROCK

ROCK TYPE

Overburden

DRILLING
METHOD:

a

DEPTH
(H)

37.5-38.1 - Fracture zone, very closely spaced
joints at 0_100 and 70-800.

Run 10

34.3
to

39.3

96
(76)

100
(%)

95
(90)

96
(73)

Run 13
49.3
to

53.1

Run 11

39.3
to

44.9

Run 12

44.9
to

49.3

Rock description as above, with occasional
thin beds of graywacke. Hard, fresh. Closely
spaced joints. Numerous thin quartz veins.

Argi 11 ite50
(35.4)

40
(28.3)

Run 1

11.0 I 81
to (0)

14.8

Run 2

14.8 I 80
to (0)

19.2
-'J -,----- . l--c--

Run 3 I 100
(17)

DATE; February 1, 1982)A;7JILlZ

f-----~ TOP OF ROCK ----+---\-----1
Argillite/ Medium to dark gray, very fine grained
Graywacke argillite interbedded with light gray, fine

grained graywacke in ver.y thin beds. Foliation
parallels argillite bedding at 70 0 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
irregular fractures healed with carbonate.
Occasional quartz veinlets. Jointin9 very
closely to moderately closP1v <nerprl et 0_1"0.
55-65°, and 70-800.

/'
APPROVED;

20
(14.1)

10
(7.1)

11. a
(7.7)

/
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CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 CLIENT ALASKA PO.fER AUTHORITY JOB NO. P5700. 05

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 PROJECT Susitna Hydroelectric Project HOLE NO. BH-7

I ..SfTE Devil Canyon (South Bank) SHEET NO. 3 OF 16 SITE Devil Canyon (South Bank) SHEET NO. 4 OF 16

DEPTH

(FT.)
ROCf( TYPE

DESCRIPTION :. COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTI NG ,
ALTERATlON, WATER lOSS OR GAIN 1 cAVI NG, '...OST CORE, CEMENTING, ETC.

LENGTH
OF RUN

(FT)

REO
(RQD)

DEFTH

(FT]
ROCK TYPE

DESCRIPTION; COLOR, TEXTURE, fOLIATION,JOINTING,FRACTURING, fAULTING,
ALTERATION, wATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC

L.ENGTH
OF RUN

(FT.)

REO
(RQD)

59.0
(41.Z)
'60
(42.4)

Arq illite

Quar.tz
Oi orite

Light gray, fine to medium grained dike
material, very hard, sharp contacts. Joints
moderately close to widely spaced at generally
10-200 and 70-80 0

•

Run 14

IRun 15
54.1
to

59.0

Run 16

59.0
to

63.0

60
(0)

100
(94)

100
(70)

90
(63.6)

Arg i 11 ite/
Graywacke

87.0-104.8 - Shear/fracture zone at very
closely to closely spaced joints, highly
chloritized breccia and 90uge, faint slicken
sides.

87.0-91 .0 .. Core loss 1. 3 feet.

94.4-104.8 - Joints, 70-80 0 paralleling
bedding and 0-10 0

• Core loss 3.3 feet.

IRun 24
84.1
to

89.1

IRun 25
89.1

to
94.3

94
(0)

81
(42)

e---G~) IRun 17
63.0 100
to (9Z)

67.7

Run 26

94.3
to

99.3

64
(0)

56
(0)

93
( 9)

7T
(0)

Run 30

11 O. a
to

115.0

lWn "'29

Run 2B

104.1
to

108.7

Run 27

99.3 I 54
to (0)

104.1

108.3-122.4 - Shear/fracture zone, very
closely spaced joints. Extensive chloriti
zation on rock fragments and joints.

109.0-110.0 - Breccia/gouge.

110.0-113.0 - Joint, 400 and 20 0
, very

closely spaced.

112.0-115.0 - Breccia/gouge.

110
(77 .8)

.100
(70. Z)

85
(61 )

100
(45)

100
(80)

Run 21

74.9
to

78.9

Run 22

78.9
to

83.5

80
(56:6)

70.
(49.5) Run 20

69.6
to

,13.3 h'.~ -l74.9
~51.8).,' Argill ite/ Rock descri pti on as above.

Graywacke

'1

83.5-86.4 - Core broken by dri 11 i ng. Fragment
0.2,5 to 2 inches with chlorite coating, fn.~~
:possible fracture zone. ~

Run 31 24
(0)

'1 J 1
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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-7 PROJECT Susitna Hydroelectric Project HOLE NO. BH-7

SITE Devil Canyon (South Bank) SHEET NO, 5 OF 16 SITE Devil Canyon (South Bank) SHEET NO. 6 OF 16

DEPTH

lFTJ
ROCK TYPE

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG, ~~N~JH I REC
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC. (FT.) N (RQn)

DEPTH

[1--'-.)
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOI NTING, FRACTURJNG, FAULTI NG I

ALTERATION, WATER LOSS OR GAIN, CAVING"LOST CORE, CEMENTING, ETC.

LENGTH
DF RUN

1FT.)

REC
(RQO)

'1 120
, (84.8)

Argill ite/
Graywacke

Run 31 I 24
115.0 (0)
119.1
Run 32 6 (0)
Run 33
120.2- 69
122.4 (0)

150
(106.1)

Graywacke Li~ht gray, fine grained metasedimentary rock, ~+-----~
thickly bedded, disseminated sulphide minera1s.1

Run 45

149.6 1100
to (90)

154.5

Run 46
154.5 I 100
to (95)

159.6

--
Run 47
159.6 1 100
to (95)

164.4

f---+--~

174.4 1100
to (100)

179.5

130
(91. 9)

140
(99.0)

125.9-130.7 - Shear/fracture zone, very
closely to closely spaced joints at 0-100,
500

, 80-90 0
, healed with carbonate,

ch10ritized gouge.
125.9-126.1 - Breccia/gouge on joints at
80-90°, possible slickensides.
126.9-127.3 - Gouqe on fracture at 30°,
1/4 inch thick. tore loss 0.6 feet.

130.1 - Foliation well developed, 30-350
•

Phy11itic texture locally.
133.0-133.4 - Fracture zone, very closely
spaced joints at 30-50° and 0-10°.

135.4 - Joint, 60-70°, slickensides.

Run 34

122.4 1100
to (27)

126.1
Run 35
126.1- 86
128.2 (0)
Run 36 90

(0)

Run "37
130.1 89
to (58)

133.7

Run 38

133.7 I 100
to (99)

138.6

Run 39
138.6 100
to (83)

142.1

Run 40 100
(89)

Run 41 75JQl
Run 42 1OO( 100
Run 43 100

47
Run 44
146.8- 100
149.6 (100)

157.2
(111.1)

160
(113.0)

170
(120.2)

180
f-r 127 . 3 )

Arqi11ite/
Graywacke

Rock description as above. Fo1 i ation poorly
to well developed, generally parallel to
bedding. Fresh, hard.
Joints closely to moderately closely spaced at
60-70°, 80°, and 0-10 0

• Carbonate filling
common.

Run 48
164.4
to

169.4

Run 49

169.4
to

174.4

Run 50

Run 51

100
(91)

100
(100)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO, NEW YORK

DR.ILLlNG REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO I NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA PO,fER AUTHORITY JOB NO. P5700.05

P.ROJECT Sus i tna Hydroel ectri c Proj e.ct P.ROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. 8H-7

SHEET NO. 7 OF 16 SITE Oevi1 Canyon (South Bank)

HOLE NO. 8H-7

SHEET NO, 8 OF 16

DEPTH

(FT.) RQCK TYPE
OESCRIPTI ON: COLOR, TEXTURE., FOlfATION, JOINTING, FRACTURING, FAU LTI NG,

ALTERATION, WATER LOSS OR GAIN, CAy.r NG', LOST CORE, CEMI':NTI NG l ETC.

LENGTH
OF RUN

(FT.)

AEC
(ROD]

DEPTH

tfT.)
ROCI< TYPE

DESCRIPTION: COLOR, TEXT,UR"E, FOLIATION, JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC

LENGn
OF RUN

{FT.)

REC
(RQO)

Argi n ite/
Graywacke

Run 51

179.5
to

184.9

97
(93)

Argi 11 He/
Graywacke

I I

IRun 59

213.7 1100
I

to (90)
218.9

190
(134.3)

188.2-188.9 - 8roken zone, low angle healed
fractures rebroken by drilling.

Run 52

184.9 1100
to (89)

188.8

Run 53

188.8 1100
to (86)

193.7

220
(155.54

Run 60

218.9 1100
to (90)

224.9

Run 57

203.7 \100
to (88)

208.7

200
(141.4)

Run 54

193.7
to

198.9

Run 55

Run 56

200.1
to

203.7

96
(96)

83
(67)

100
(74)

230
(162.6)

226.6-227.2 - Ouartz vein, 60-70°, part open
contacts.

231.0-231.5 - Quartz vein, 10-15°.

233.7-237.8?
245.0-248.0 J Bedding/foliation highly
248.8-251.2 distorted and irreqular.
Numeroos quartz strin~ers. Hard': fresh.

Run 61

224.9
to

229.5

Run 62

229.5
to

234.6

Run 63

234.6
to

239.6

98
(92)

100
(86)

98
(98)

2.:10
(148.5)

208.2 - Shear, 0-10°, less than 1 inch of
brecci a/gouge.

Run 58

208.7 1100
to (93)

213.7

240
(169.7) Run 64

239.6 1100
to (100)

244.5

1'1 l .. l J n '1 B
~ , ~ ~, oj
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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

SITE Devil Canyon (South Bank)

HOLE NO. BH-7

SHEET NO. 9 OF 16

PROJECT Susitna Hydroelectric Project

SITE Devil Canyon (South Bank)

HOLE NO. BH-7

SHEET NO. 10 OF 16

DEPTH I DEseRI PTI ON: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG, LENCiTH REC DEPTH DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOI NTlNG, FRACTURING, FAULTI NG, LENGTH I REC
ROCK TYPE OF RUN ROCK TYPE OF RUN

(FTJ ALTERATION, WATER lOSS OR GAIN, CAVING, LOST COREl CEMENTING, ETC (FT.) (RQD) (FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING. ETC 1FT,) (ROD)

Argill itel
Run 65 Argill itel Run 72

Graywacke Graywacke 274.6-
244.5 100 279.6
to (92) 280249.3

t
'98Ol

j
Run 73

250 i I IRun 66 I
279.6 100

(176.8) to (98)
284.6

249.3 98
to (84)

254.3

254.1-254.3 - Fracture zone, very closely

1
Run 74

spaced joints at 0-10 0
, 45-50 0

, and 80-90 0
• 284.6 I 100Numerous thin contorted quartz stringers and b~ 67 to (96)veinlets, hard, tight. 254.3 9~l I 289.6

to (86)
259.2 ["O205.0)

1
Run 75

260 1 1260.0 - Foliation well developed, 40-500
, IRun 68

I ~
292.1-314.4 - Quartz stringers, closely to 289.6 I 100

(183.8) bedding 70-80 0
• 259.2 100 moderately closely spaced, up to 3/8 inches to (98)

to (94) thick. 294.6

264.1
I I I I

Run 76

Run 69

~
I297.1 - Joint, 80 0

, chlorite, slickensides. 1
294

.
6 1100

to (100)
264.1 95 299.6
to (95) 299.6 - Joint, 75 0

, faint slickensides.
267.9

300
Run 70 100

(21'-' lj Run 77(75) 301.0-332.6 - Predominantly graywacke

270 1
I IRUn 71

composition, thick beds, joints closely 299.6
1

98
(190.9) spaced generally at 70-80 0 and 5-15 0

• to (62)

269.5 100 304.6

to (82)
274.6 I I I r---

Run 78

Run 72 I 100
I I I I 1

304
.
6

I
100

(84) to (89)
309.6



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUfFALO I HEW YORK BUFFALO I HEW YORK

DRILLING REPORT DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05

PROJECT SUS itna Hydroel ectri c Proj ect HOLE NO. BH-7 PROJECT Susitna Hydroelectric Project HOLE NO. BH-7

SITE Devil Canyon (South Bank) SHEET NO. 11 OF 16 SITE Devil Canyon (South Bank) SHEET NO. 12 OF 16

343.0-344.9 - Shear/fracture zone, 80°, very
closely spaced fractures with some very thin !Run 86
breccia clay gouge coati n9, highly chloritized. 342.1 , 91

to (88)
347.8

Run 91

364.6 1100
to (86)

369.6

Run 92
369.6 1100
to (100)

374.6

Run 87

347.8 100
to (100)

352.9

Run 88 100
(100)

Run 89

354.9 100
to (83)

359.9

Run 90

359.9 1100
to (59)

364.6

DEF'TH

I
DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOI,NTI NG, FRACTURING, FAULTI NG, LENGTH REe

ROCI( TYPE OF RUN
(FTJ ALTERATION, WATER LOSS OR GAl N, CAVI NG, LOST CORE, CEMENTI NG , ETC. (FT.) (flQO)

310 l Argi 11 ite/
(219.2) Graywacke

IRun 79

309.6 , 100
to (78)

314.6

---

Run 80

314.6 I 100
to (96)

I
319.6

I j
320

(226.2fl I IRun 81

319.6
I

100
to (92)

324.7

326.7-326.9 - Fracture zone, very closely Run 82
spaced joints at 0-10°, 50-60°, and 80-90°, 324.7

I
100

chloritized. to (80)
327.5-327.8 - Shear zone, 70-80°, several 329.6
chloritized planes.

330 l I 330.6-332.6 - Shear/fracture zone, very
IRun 83(233.3) closely spaced joints at 0-10° and 70-80°, 329.6 87highly chloritized, quartz and carbonate to (20)

coating. Core loss 0.4 feet. 332.6

Run 84
332.6 100
to (84)

337.7

Run 85
337.7 I 100

340 rt I I to (91 )
(240.4) 342.1

DEPTH

1FT)

350
(247.5)

360
(254.5)

370
(261.6)

ROCI( TYPE

Argi 11 ite/
Graywacke

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

358.4-363.0 - Joint, 0_5°, slick, planar,
hi9hly chloritized, tight, offset by 3/16
inches.
358.2-372.8 - Predominantly graywacke, fine to
medium 9rained.

LtNGTH
OF RUN

(FT)

Run 85

REC
(RQD)

'\ 1 '1 } .'~ 11 ] ffl t
'ci :J :J
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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 Hydroel ectri c Proj ect HOLE NO. BH-7 PROJECT Susitna Hydroelectric Project HOLE NO BH-7

SITE Devil Canyon (South Bank) SHEET NO_ 13 OF 16 SITE Devil Canyon (South Bank) SHEET NO_ 14 OF 16

DEPTH

(FT.)
ROCI( TYPE

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

LENGTH
OF RUN

1FT.)

REG
(RQCl)

DEPTH

(FTJ
ROC/< TYPE

DESCRIPTION: COLOR, TExTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING,LOST CORE, CEMENTING I ETC

IF::NGTH
OF RUN

(FT.)

REG
[ROD)

IRun 100
403.8 98
to (98)

409.2
---

Run 101

409.2 I 98
to (91)

414.5,
IRun 102
414.5 100
to (92)

419.6

un 103
419.6 100
to (88)

424.7

IRun 104

424.71 100
to (76)

429.6

\----+---
IRun 105

414.0-414.5 - Fracture zone, very closely
spaced joints and fractures at 100 and 20°.

418.2-420.8 - Argillaceous zone with weakly
developed foliation at 50°.

427.0 - Shear, 1.8 inch wide, tight,
chloritized, sulphides.

427.5-427.6 L Q .
428.6-428.8 J uartz velns.

429.6-432.8 - Argillaceous zone with bedding
at 60-65°, phyllitic locally, closely spaced
joints.

4~3.4-4~6.6 - Quartz intrusions 70% o! core. ~ 429.6 I 100
'Hlghly lrregular contorted quartz strlngers, t (98)
pods and veinlets destroying original structur 43~ 6
of rock. Zones range from 1 inch to 8 inches .
thick.

Graywacke

410
(289.9)

430
(304. 0)

100
(94)

100
(98)

100
(100)

--\-----

Run 95 100
62)

Run 96
385.9 100 I R

420
to (82) (296.9)

390.5
-~

Run 97
390.5

1

100
to (76)

393.8

Run 98
393.8
to

398.8

Run 94
379.6
to

384.6

l---, I,JRun 99

398.8 94
to (86)

403.8

Light to medium brownish gray metasedimentary R n 93
rock with subrounded to elongate quartz grains. u
Bonded locally with dark gray argillaceous 374.6
beds. Hard to very hard. Foliation poorly to
developed except in argillaceous layers, 379.6
generally at 50°. Bedding, 70-850, average
80°. Minor thin irregular quartz stringers.
Joints moderately closely to widely spaced
a-laC and 70-80°.

400
(282.8)

390
(275.7)

380
(268.7)

Argi 11 i tel
374.6-1 Graywacke I -+--+---t
(264.8)~

Graywacke

404.0-407.7 - Foliation weakly developed at
50-60°. Run 10

IRun 106
434.6-1 100
437.7 (57)



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 1l0LE NO. BH-7 PROJECT Susitna Hydroelectric Project ~OLE NO. BH-7

SITE Oevil Canyon (South Bank) SHEET NO. 15 OF 16 SITE Devil Canyon (South Bank) SHEET NO. 16 OF 16

DEPTH
(FT.1

ROCK TYPE
DESCRIPTION; COLOR, TEXTURE, FOLIATION,JOiNTING, FRACTURING, FAULTING,

A.LTERAlION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC

LENGTH
OF RUN

IFTI

REC
{RQDl

DEPTH

t FT.\
ROCK TYPE

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JO/NT1NG, FRACTURING, FAU LTI NG,
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CeMENTING 1 ETC

LENGTH
OF RUN

(FT,)

REC
(RQD)

440
(311.1)

Graywacke

Run 107

437.7 1100
to (88)

444.7

470
(332.3)

Graywacke Run 114

467.61 100
to (84)

472.6

Run 115

472.61 100
to (100)

477 .8

Run 108

444.71 100
to (90)

I I480449.7 (339.4)

450 i I 450.6-456.7 - Argi 11 aceous zone, hard, 1- I ---
(318.2) brittle, weakly developed foliation at 40-45°. Run 109

Joints generally 50° and 70-80 0
•

449.7 1100
to (98)

454.8

~-

Run 11 0
457.9-460.7 - Quartz vein, massive, hard, 454.8 100SUlphide mineralization. to (73)

I
I490459.7 (346.4)

I 461.7-462.7 - Core loss 0.4 feet.
460 ~ R:m 111

(325.2) 459.7- 80
461.7 (45)

Run 0
463.0 - Shear zone, 6So, 1/4 inch wide

(0\

breccia/gouge, healed with carbonate,
chloritized, intact but friable, slickensi des.\Run 113

462.71 100
to (98)

I r 498.3467.6
(352.3)1
500

Run 1141 I I (353.5 \

Run 116
479.5-480.9 - .Shear/fracture zone, 15-20°, VerYl477.8 100
closely spaced joints and fractures, some to (64)
breccia/gouge, chloritized, some carbonate. .~48~0~.~3~ ___

Run 117

480.3/100
to (90)

485.6

Run 1181

485.6 100
488.7-490.5 - Foliation highly contorted and to (71)
folded quartz stringers. 489.7

1
Run 11 'l

489.7 100
to (96)

494.7

Run 12
494.7 100
to (100)

498.3
I

END OF BORING

] 11 lj ::J .~ ~ ~ S t1 ,
jg j
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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

Project~sjJna Hydroel ectri c Proj ect

Site Devil Canyon (South Bank)

Job No. P5700.05

Hole No .. _~B,,-H,,---,-7 _

Sheet No. _1_ of _2_

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Devil Canyon (South Bank)

Job No. P5700.05

Hole No. BH-~7 __

Sheet No. __2_ of _2_

~~~~ I ~~~\
CORE RECOVERY

%
ROD

% ROCK TYPE REMARKS

TOP OF ROCK 11.0'

Fracture zone.

Shear/fracture zone

Shear/fracture zone

Shear/fracture zone,

Shear.

Quartz stringers.

Quartz stringers.

Shear/fracture zonel

Shear/fracture zan

[iii]

DEPTH
( FT. 1

360

380

400

420

440

460-

480

500

ROCK TYPE

Argi 11 ite/
" I Graywacke

Graywacke

REMARKS

Shear.

Quartz veins.

Shear.

Shear/fracture zone

END OF BORING
498.3'

•
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Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York
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Acres American Incorporated - Consulting Engi neers
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) Sheet No. _1_ of __1_

PERMEABILITY CORE RECOVERY RQD NUMBER OF
DEPTH ELEV.

(Kl em/uc. % % JOINTS PER
ROCK TYPE REMARKS(FT.) [ FT.) 10FT

10_6 10- 4 iO-2 20 40 60 80 20 40 £0 BO 5 10 15 20

U 1374 Overburden

20

40
f--- 1324 --lOP OF ROCK 55.5'--

60 .. Graywacke ] Fracture zone .
f-----:.-=180

END OF BORING

100 4274 86.2'

f--- f---
i-

I---1----- I-

f--- ---

f----- -

I-I- .

f----- 1---_.- --

c---

c--- -'

m[i]

REMARKS

Zone permeated by
quartz stringers.

Fracture zone.

Fracture zone.

Fractures, open.
Quartz vein.

Fracture zone.
Fracture zone.

END OF BORING
118.2'

Job No. P5700.05

Hole No. USBR DH-l

Sheet No. ,_1_ of _1_

ROCK TYPE

NUMBER OF
,JOINTS PER

10FT.

5 ,'0 15 20

Lli I I I I I I Argillite

SUMMARY LOG

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site DeviLJ:Q1lJIQ!LJSouth Bank)

20

40

60

80'

DEPTH
(fT.)

120

100

I-I'+++++-++++-++++-+-+-1
I--+---++++++.f.-



Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client_ALASKA PQWER~THORlTY Job No. ~700. 05 __

Project~~droelectri c Proje~______ Hole No. USBR OH-6

Site__ Dev i 1 CaJ:l.lQlL1South Bank~_ Sheet No. _1_ of---.l_

DEPTF [LEV,
PERMEABIUTY CORE RECOVERY ROD NUMBER OF

ll<J em/nt. % % JOINTS PER
REMARKS(FT. ) (FT.) 10FT. ROCK TYPE

10-6 '0 <1 10-2 20 40 60 80 20 40 60 so 5 10 15 20

a 1370 I Overburden
----- -'-

20 '- -f--- f- f-

-- --

40 --- e- -- f----- 1--- -l- f---
I

-- 320
~_' _ ~L-_

f---f- f---

60 -

-- -- -f-I--f---

80 -- j ---L- TOP OF ROCK 87.5' --

No Test ..... ! Graywacke
p Faint slickensides.100 1270 - ~t.a-,-

f-f---I--
-.

-- -- - END OF BORING, . . . I,
120 1250 r-il j 1--- tr- - f--- e- - 107.3'
--- Ii- - -- ----

'- -- ll-ft l j -t .~
- --+-f-

- --

.11' r' -- - i-f--

-- ~' ---

- ..- --

j I til Jlt.,-- -1-- I--

-- \ Ilj~ j- ,- -- - I-- f---- +f---L-

f----- I-- _ ---f- -- - f-f--

1-----

~JjJ -~ ---i-- -f--- -f---

I-- --L-_ -- -- - f---f---

1-- - -- -- f f--- c__

r- ---

f, I - -- IT -

------ + - -- -

_. ---- ------ -----j

-- ---" ----j-

--~
-- ---- ---I

-- ,
-, --

I "=
- -~ f---~ -

---- --- - - - -- --

- --.
,

--~

- -+-+-
---- ---" - '-f--- - ----c

•

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No . P5700.05.----,-----

Project Susitna Hydroelectric Proiect ---- Hole NO.__USBR DH~

Site _------.!l.e'Lil Canyon Sheet No. ..--L of--.L-

PERMEABILITY CORE RECOVERY ROD NUMBER OF
DEPTH ELEY.

(K) em/ue. % % JOINTS PER
ROCK TYPE REMARKS(FT. ) \ FT,) 10FT

10- 6 10- <1 10-2 20 40 60 eo 20 40 60 80 5 10 15 20

0 3/b Overburden

20
I--- ---- f-- TOP OF ROCK 33.9'

40

~--
L_ '-- Argi 11 ite

f--- Missing Core I--

60-
END OF BORING- t --I-- c.-I--

59.5'
._-I- - --

1---

I--

f-----

[--I- I-I-

n
-f--- - - - - -

1--- --

it
f- -

f----- t f-------

f-

ij-- I-- .... +-f- - --

r- f-f--- f----- -1--- _1_,-
--[-- f---- - ---

I--i- ----

I--f---- f-~

1
---- f-f--- f-----

1--1----- II
~~t

-- --I---1----

j 1-
- -

1--. l- . l-

I-----

1---.-[--- - I-I-

i----
,

I-f--- -f--- -t I-I--f---

-

i- -

~i

1
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Acres American Incorporated - Consulting Engineers
Buffalo, New York

Client ALASKA POWER AUTHORITY

Project Susitna Hydroel ectri c Pro j ect

Site Devil Canyon (South..B,"'allnk"')I-- _

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client __ALASKA POWER AUTHORITY Job No. P5700 05

Project Susitna Hydroelectric Project Hole No. USBR DH-9

Site Devi_l Canyon (South Bank) Sheet No. _1_ of ~_1_

ELEV,I PER"EABILITY CORE RECOVERY RQD NUMBER Of
DEPTH JOINTS PER
(FT.) (FT.) (I(J cmhec. % % 10FT ROel< TYPE REMARKS

10.6 lOA 10-2 20 40 60 60 20 40 60 80 5' 10 15 20

0 1424 Graywacke

20 P Fracture zone.

40
-- 1389 p Fracture zone.

60 '----

f--- ,---- -
80 r--- • Fracture zone,

END OF BORING
100 1318 87,0'

,-----'

f-----1---- - -

f---f--

-

'---- L-_

•

REMARKS

END OF BORING
150.5 '

Fracture zone.

Breccia zone,
healed.

Numerous quartz
stringers and blebs

Job No. P5700.05

Hole No. USBR OH-8

Sheet No. ...l- of~

ROCK TyPE

•

NUMBER Of
JOINTS PER

10FT.
5 10 15 20

,I I I I I I Arg ill ite

~ Fracture zone.

'T I I I I I I +--I Graywacke

SUMMARY LOG

o
20

60

40

80

160

DEPTH
(FT.)

140

100

120



Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG

Client AI ASKA POWER AUTHORITY

Project Sus i tna f'ydroe1ectri c Proj ect

Site Devil Canyon (South Bank) _

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project _______ Hole No. USBR DH-1'1

Site Devil Conyon (South Bank) Sheet No. _1__ of _1__

1''''''''_NUMBER OF
DEPTH

~;~.~. (K) tmlsK % %
JOI NTS PER

ROCK TYPE REMARKS{FT.l 10FT.
10- 6 10- 4 10_2 20 40 60 00 20 40 60 so 5 10 I~ ZO

0 "II Argillite

20
~ ......

40 867 END OF BORING
-- f--f-- 31.2'

---

--- -

-- ~~

~- -
~ote: Borehole

- day1 ig hted.
---- --

~ 1-

-- -- -f-- f- f--f--

~ ---- ,----f-- f--f-

-- ----' __ C, __

~- -, '--~ -r-+-'
-- ---'

~ -+--
c- -- ~-

- -- -

C-----' --- --t-

- -- - - -- -f-- f--f--f-

1
'--- - -- --,- - - -

-
1

f-f-f-

'- f--

- ,-~

•

REMARKS

•

END OF BORING
122.7'

Fracture zone.

Job No. J051Q~

Hole No.__USBR DH- 10

Sheet No. __1_ of _1_

ROCK TYPE

I I I I I Graywacke

NUMBER OF
JOI NTS PER

lOfT.
5 10 15 20

D 11425

20

~E~T~ I f;~.~·

40

- t1386
60
-

80

~1;~:120 1315- i H
140 It

~HttlttlJI

~ ~



"C~"] ""=-1 ,c~l "] "] 1 -"-j ""'-'] , "'1 1 --1 ,'- --J

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. USBR DH- 11 A
Site __~ Canyon (South Bank) Sheet No. _1_ of _1__

1"""'."J••
NUMBER Of

OEPTH
~~~.~. (K) cmflClc. % 'Yo"

.JOINTS PER
ROCK TYPE REMARKS(FT.) 10FT.

~:jf ~.,"..... S 10 15 20

0 Argi 11 ite

20
f---.

END OF BORING
40 866 29.8 '

I---f--

I--- -

c--

,-~

tI--- --

-

~ ---- -c--c--
c--I-

--

f---

----

- --

•

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. USBR DH- 11 B

Site Devil Canyon (South Bank) Sheet No. _1_ of _1_

~;; I~"'7:;~"_
NUMBER OF

DEPTH JOINTS PER
ROCk: TYPE FlEMARKS(FT. ) 10FT.

10 6 OA 10-2 20 40 60 BO 20 40 60 eo 5 10 15 20

0
~ ':-

Ar9i 11 ite rFracture zone.
20-

40- 863 END OF BORING
33.9'

c----

Note: Borehole
I--- -- dayl ighted

in the river
-

f----c---- -'
I--- -- -

-

•



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA PO'lER AUTHORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. USBR DH-12

Site -.nevil Canyon (Sollth Bank) Sheet No. ----L of~

DEPTH
PERMEABILITY CORE RECOVERY ROO N.UM6EFl OF

ELEV.
(I() em/aee. % % .101 NT5 PER

ROCI( REMARKS
(FT.) ( FT.) 10FT.' TYPE

10.6 10.4 lO_l 20 40 60 60 20 40 60 80 5101520

0 896 Argi 11 ite

20 '"
' Graywacke

+'

'"CO>

40 ---
+'

- B61 " I.
Q)

I I I I I I I
60 u

-- --- :E---
Core Missing

" I

80 '--_ If>

"- - -~+ :- Graywacke
100 825 ,- -

I--
,11.120 1---

I--- - 1------- f--+- END OF BORING
140 797 ,-j-I- 127 oS'

1-----1--- c- ~-j.- f--I-f-

I-- -- I- f-- -- - I--

--f- - j-,- -r-I--

- - f-f-- r-I--I-

--+-
--+-f--

---

-f-I-- -

f------~---

- - I-- .-f---

-

--

--

•

REMARKS

•

Sandy interbeds.

END OF BORING
151.1 '

Fracture zone.

Job No. P5700.05

Hole No. USBR DH- 1'1 C

Sheet No. _1 _ of _1 _

ROC I( TYPE

LOG

~---I---I---I--- Ar gill i te

r-l I~_ - Fracture zone.

r~l-J--LJ Graywacke I

SUMMARY

ALASKA POWER AUTHO.~R~IT~Y .Client

Project. Susitna Hydroelectric Project

Site ~il Canyon---"(S~D~u,-"t,-,h~B",a,,,n...,k'.L) _

20

40

60

BO

DEPTH
(fT.)

120

160

100

140

1-1- ~J

') 1



'1 -~-'"---'I
.c ___) '---1 e_'c_] 1 .'.,'- 'J -'J .. ,') "~---J oJ ] --1 -) ~J

Acres American I ncorpora ted - Consulting Engi neers
Buffalo, New York

Acres American I ncorpora ted - Consulting Eng; neers
Buffalo, New York

SUMMARY LOG

Client AI ASKA PQWE~THORITY Job No. P5700.05

Project Susitna Hydroelectric Project Hole No. USBR DH-13

Site Devil Canyon (North Bank) Sheet No. _1_ of _1_

ELEV,' "RMEABILITY CORE RECO\lEfilY ROD NUMBER OF
DEPTH JOINTS PER
tFT.I (FT.) (K) em/llc, % % 10FT. ROCK TYPL=: REMARKS

10- 6 10_ 4 10,2 20 40 60 eo 20 40 60 80 5 10 15 20

U ~I~
- Graywacke

20 Argi 11 ite

40 - Graywacke
c---- 877

I ICore MiSsi~960 - i
L...-..

~--Neg~'g~bl
80

~=
...

I I I J""~- PBreccia, healed.

100 841 No -
pBreccia, healed.

Test II
120

__ D a, ....~
~--

.!ir ~

8L140 END OF BORING
137.0'

~- ----

m
f--

I--- "-f-- _c

f-- -

~ -

I--- _c_

,- - ..

r---

'-I-c

-

-

•

Numerous thin
quartz veins.

•

REMARKS

END OF BORING
149.7'

Job No. P5700.05

Hole No. USBR DH-12A

Sheet No. -.-l- of ..-L

.'lOCK TYPE

NUMBER OF
JOINTS PER

10FT

5 10 15 20

+-++-++-+-+--1 Arg i 11 i te

SUMMARY LOG

ALASKA POWER AUTHOR~IT~Y ___

Susitna Hydroelectric Project

Devil Canyon (South Bank)

Client

Project

Site

40

Graywacke

Arg illite

120

14D

160



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. P5700.05

Project SusitnQ Hydroelectric Project----- Hole No._~R DH-13A

Site Oevil Canyon (North B~_____ Sheet No. _1_ of _1_

DEPTH ELEY PERMEABILITY ICORE RECOVERY ROD NUMBER OF

IK) crr!~ec. "/0 % JOlNTS PER
ROCK TYPE REMARKS(FT.) ( FT.) Ion

10- 6 iOA 10-2 40 60 80 20 40 60 BO 5 10 15 20

0 91<' I I 1_ "'" Graywacke
1IlI- Argillite

20 f---- -+ No I

- l Test '- GraywackeData p
40 '-
-- 88<'

60 --

-I"If--- ~ - ---
nDike, felsic, minor

shearing at contact
80 864

I
END OF BORING

-~~.- 80.7 '
c-- -- - 1-- f-- - ~---

1- ---

-- ---- f--~ f-- - j--r--f--

f---- --- f-- - ~f-c--I-c--

c--- - f--c-- -1+-
1------ _c_

r- --'-- f-+-
1--- --- --- - -

~- -- - --- I+-~

f---- -- I- ~'- - I-r-

-

f--- -

--f-- - f--- -f--

- f-- ---

--I-- -

f-- - .--

--I---

--I-- ,- --

f--- - I--1-1-

I

I i--

liiJ

Acres American Incorporated - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

Client ALASKA POWER AUTHORITY Job No. _ P5700.05

Project Susitna Hydroelectric Project Hole No. USBR DH-14

Site Devi~n (North BallkL...- Sheet No. _1_ of __1_

I PERMEABILITY COA E RECOVERY RQD NUMBER OF
DEPTH E..EV. % .;OINTS PER
(FT. ) 1FT.) (I() em/ue. % 10FT ROCK TYPE REMARKS

10.6 10·-1 10-2 :<0 40 lOU tlO 20 40 60 80 5 10 15 20

0

'"!!II Arg illite I- Fracture zone.

20
- No Flovi TL..- I- 1---- --

40
-868 fIIi'lIIIlIIIII

I-f- --l-I--

I----

60 ~- i--
END OF BORING

50.0'
L..- -- -- - i--f--- r-I--f--

-- f-- -

I---- - Note: Borehole
- - '----- -- -- f--

daylighted in the
river.

--- --- I--f--

---- ---
- --- --- 1--1-- I--f---- ~

-- -- - ~-f--- f--I-- -

- .-

I
- 1--1--

-- ----- r
- --- - ---- -,-f- -I--I-- -

- -- -
j

--- J- -- I--- -- f-f-- f--- --f---,---r-

--- - --~ ---
I

--- -I- 1---

---- - '-- --- f+-

- - - --- --'--I--

- -- --- -f--I-- I--f--

------- - ---

-- ---
- --

-- - ------ - I--f---

------j --~-
-

- .....,~-

•
~ '1



-'-1 '-1 .---1 -----] ~--~·-1 --~l ') ---I ---~--1 ''J -] ---1 ·---·-~1 J

Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

Acres American Incorporated - Consulting Engineers
Buffalo, New York

SUMMARY LOG SUMMARY LOG

REMARI<S

Fracture zone.

- Joint, silt coating

Job No. P5700.05

Hole No. USBR DH-14B

Sheet No. _1~ of _1_

ROCI( TYPE

eND OF BORING
146.2 '

I.IUMBER OF
JOiNTS PER

10FT.
5101520

1IIIIIl----l------l---++--l Arg i 11 it e

. - Joint, slickensides

~6Fracture zone.

Client ALASKA POWER AUTHORIT-'-Y _

Project Sus itna Hydroe1ectri c Proj ect

Site -----.DeviL.CiillY.oJl.J1Lort hJl..iillk.l

60

20

BO

40

o

DEPTH
(FT.)

160

100

140

120

Fracture zone.

END OF BORING
130.4'

REMARKS

Interbeds of
graywacke.

Fracture zone,
quartz healed.

JobNo.~~_

Hole No. USBR DH-14A

Sheet No. _1_ of _1_

ROCK TYPE

~ I I I I I Argillite

Client ALASKA POWER AUTHORITY

Project Susitna Hydroelectric Project

Site Devil Cil.!l.YQiLjNort'!.'h---!B""a",n",kL) _

o

2"

40

60

80

100

120

140 +921

DEPTH
(fT.)

• •



Acres American Incorpora ted - Consulting Engi neers
Buffalo, New York

SUMMARY LOG

CI ient __ ALASKILEilllEJLlIUTHORITY Job No. __£--'5700. OS __

Project -----.S.llsitlliLHydroe1 ectri c Proj ect_______ Hole No._JilllB_DH-14C

Site Oevil....ill.Yon (North Bank) ---- -
Sheet No. _1_ of _1__

OEPTH ElEV. "R"EABILITY ICOR' R'COV'RY ROD NUMBER OF

(K) ern/Bet. % % JOINTS PER
(FT. ) ( fT.) 10FT. ROCK "'YPE REMARKS

1:)- 6 10- 4 10_7 ~O "!O 60 60 20 40 bO 80 '5 10 15 20

U YU,J I Graywac ke

20 ---

-- --
I-

Fracture zone.
40 --

- 862 !!!-60 f----- - ---

-- I- -- !-

80
tNO OF 80RING

100 821 I- --
82.2'

-

--- ----

--- -"-- - --1--1-

-- -- - - - f---

- f------- -+- -~ r-- -- - f-- I-

-- ---- c-_ ~-

--- f-

I

- -
---- - f--

-- I-

-- - --

- t J __ - L.

--~- i- f-- - -C-L. 1---1-1-

--- -- f-- ~ f--

f--- - - --

I---- --- --- -- -

----

-- -- - - -- -~ -- -

, I I
-- -

-

I -.

•
1 1
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APPENDIX D
WATANA WATER PRESSURE TESTING DETAILS



J --1 -1 ---j --1 ,"_oJ ] ~-~-1 ~--l 1 1 -) 1 c--l --J ] 0· 0'J

SURGE TANK

FLOWMETER PANEL FLEXIBLE HOSE

TO WATER
SOURCE

WATER SOURCE

FLEXIBLE HOSE

BY- PASS
VALVE

FILTER<:::;LOW - CONTROL
VALVES

FLEXIBLE
HOSE

PRESSURE
GAUGE
0- 300 psi

AW DRILL
RODS

INFLATiON
LINE

INFLATABLE
PACKERS

SCHEMATIC VIEW OF WATER PRESSURE
TEST ASSEMBLY iii]
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BH-l (continued)

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

279.0 290.0 140-142 6 1. 25 1.42 x 10- 5

300.0 8 3.0 4 -6180.0 90 6.8 x 10

200.0 300.0 100 8 2.3 5.64 x 10-6

220.0 300.0 110 8 2.15 -65.91 x 10

240.0 300.0 120 8 2.3 -67.63 x 10

260.0 300.0 8 2.2 -6130 9.43 x 10

138 8 2.3 -5280.0 300.0 1. 65 x 10

NOTE: Section 180 ft to 300 ft depth, tests performed using single packer only.



....

SUMMARY OF WATER PRESSURE
TEST RESULTS

Borehole Number BH-2------------

1838.8 feet

1768.8 feet
550

Location Watana
Ground Surface Elevation--------
Static Water Level

---~..=....:.-=---:.-=-=--=-----

Dip of Hole --------------
Sti ckup O--:f-=e..;;..e..;;..t _

I""'" Depth Tested Gauge Duration Flow Coefficient off

From To Pressure of Test Rate Permeabil ity
(feet) (feet) (psi) (minutes) (gpm) (em/sec)

r

23.9 40 20 20 .32 1.44 x 10-5

38.9 55 26 10 . 18 5.96 x 10-6

53.9 70 30 20 .42 to 2.5 1. 14 x -5 10-510 to 6.8 x
,....
I

r

r

,....



I""'"
!

SUMMARY OF WATER PRESSURE
TEST RESULTS

""" Borehole Number BH-3I

Location Watana

1-
Ground Surface Elevation 2150.7 ft.
Static Water Level 2150.7 ft.
Dip of Hole 55°.....

[

Stickup 4.6 ft.

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

34 45 19-20 8 0.07 6.21 x 10-6

I 40 51 23 5 O. 17 1.30 x 10-5
[

1.32 x 10-550 61 27 4 0.20

..... 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
i"""

90 101 43 2.54 x 10-65 0.06
100 111 47-49 5 0.08 3.05 x 10-6

*110 121 No Test

120 131 54 10 0.32 1.09 x 10-5

- 130 141 58 9 0.29 9.23 x 10-6I'

140 151 64 9 0.03 9.53 x 10-7

150 161 67 11 0.05 1.38 x 10-6

160 171 72 11 0.03 -78.00 x 10
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
r"'" 200 211 88 12 0.04 8.65 x 10-7

210 221 92 10 0.06 1.21 x 10-6

r- 220 231 96 8 0.06 1. 16 x 10-6
,

230 241 100 8 0.20 3.74 x 10-6

..... 240 251 104 10 0.48 8.63 10-6
I

2.95 x 10-6250 261 108 10 0.17

~ *Packers did not completely seal.



p""i

BH-3 (continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (ps i ) (min) (gpm) (em/sec)

260 271 112 8 0.16 2.66 x 10-6

270 281 117 12 0.25 4.01 x 10-6

280 291 121 8 0.15 2.33 x 10-6

290 301 125 8 0.17 2.54 x 10-6
6300 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 10-6

330 341 141 6 0.22 2.93 x 10-6

340 351 145 6 0.36 4.67 x 10-6 f'~·"l

350 361 149 6 0.46 5.81 x 10-6

360 371 153 6 0.70 8.61 x 10-6

370 381 158 8 0.82 9.78 x 10-6

380 391 162 5 0.40 4.65 x 10-6
~'

390 401 166 5 0.47 5.34 x 10-6

400 411 170 5 0.98 1.09 x 10-5

410 421 150 4 1.02 1.28 x 10-5

420 431 178 5 2.8 2.97 x 10-5

430 441 162 5 1.0 1.16 x 10-5

440 451 187 12 2.2 2.22 x 10-5

450 461 193 12 1.8 1.76xl0-5
,~'

460 471 195 6 2.2 2. 13 x 10-5

471 520 No Test

520 531 215 8 0.59 5.19xl0-6

*530 541 190-200 6 3.22 -53.12xl0
*540 551 100 8 0.95 1.78 x 10-5

*550 561 180 10 0.59 6.18 x 10-6

560 571 235 8 0.41 3.29 x 10-6 "~l

570 581 240 8 0.22 1.73xl0-6

580 591 200-210 10 6.07 -55.59 x 10 p"",

*590 601 200 10 6.87 6.49 x 10-5

600 611 224 10 0.09 7.60 x 10-5

610 620 200 10 0.41 -63.87 x 10

*Packers did not completely seal. ,=,,0'"·1



,-
BH-3 (continued)

~

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability

r"" (feet) (feet) (psi) (min) (gpm) (em/sec)

620 631 220 10 0.15 1.29 x 10-6

*630 641 210 6 1.53 -5
(""I 1.38 x 10

640 651 240-250 8 5.05 3.90 x 10-5

*650 661 220-235 8 3.63 3.02 x 10-5

660 671 200-245 10 0.47 -63.90 x- 10
670 681 200 10 0.61 -65.76 x 10

I""" 680 691 200 12 0.94 8.88 x 10-6

690 701 220 10 0.23 -61.98 x 10
r-- 700 711 225 8 0.24 -62.02 x 10

710 721 225 8 0.24 2.02 x 10-6

720 731 230 8 0.23 -6
r"" 1.89 x 10

730 741 235 8 0.24 1.93 x 10-6

740 751 240 6 0.25 -61.97 x 10,....,
-6750 761 240 8 0.25 1.97 x 10

760 7Tl 245 6 0.24 -61.85 x 10
r'" 770 781 250 8 2.35 -51. 78 x 10

780 781 250 6 2.50 -51.89 x 10
790 801 250 8 2.23 -5I""" 1.69 x 10
800 811 250 6 1.42 -51.07 x 10

821 250 8 1. 60 -5
I""'" 810 1.21 x 10

820 831 240 6 4.17 3.29 x 10-5

830 841 245 8 1. 29 9.96 x 10-6
r- -6840 851 250 8 0.61 4.62 x 10

850 861 160-165 8 0.57 -66.63 x 10
r- 160 8 0.89 -5860 871 1.05 x 10

881 210 10 0.98 -6870 8.82 x 10

235-245 8 2.80 -5..... 880 891 2.21 x 10,
! 235-240 8 2.45 -6890 955 4.61 x 10

'2.45 -6
,-, 900 955 240-245 8 5.31 x 10

911 955 240-250 8 2.00 5.05 x 10-6

922 955 240-250 8 2.03 6.51 x 10-6

10 2.11 -6933 955 240-250 9.41 x 10

235-250 8 2.30 -5944 955 1.85 x 10

*Packers did not completely seal

,...
I





~

BH-4 (continued)

fi!"l;'PI

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeab-j 1i ty
(feet) (feet) (psi) (min) (gpm) (em/sec)

290 301 128 6 1.6 2.04 x 10-5

300 311 132 6 1.8 2.23 x 10-5

310 321 136 6 1.2 1.45 x 10-5

320 331 140 8 0.21 -6 f!~"

2.48 x 10
330 341 145 6 0.80 9.16 x 10-6

340 351 150 6 0.92 1.02 x 10-5
I'F"'"

350 361 153 6 0.14 -61.53 x 10
360 371 158 6 0.08 8.49 x 10-7

370 381 162 6 0.83 8.62 x 10-6

380 391 165 6 0.68 -66.95 x 10
390 401 170 6 0.77 -67.66 x 10
400 411 175 6 0.32 -63.10xl0
410 421 179 6 0.24 -62.28 x 10
420 431 183 7 0.18 -61.68 x 10
430 441 188 9 0.19 -61.73 x 10
440 451 192 6 O. 18 -61.61 x 10
450 461 196 6 0.17 -61.49 x 10
460 471 200 6 0.21 1.81 x 10-6

470 481 204 6 0.48 -64.06 x 10
480 491 209 6 1.1 9.10xl0-6

490 501 213 6 0.81 6.58 x 10-6

500 511 217 4 0.70 -65.59 x 10
510 521 220 7 0.90 -67.10 x 10
520 531 225 6 1.0 7.73 x 10-6

530 541 230 6 0.52 3.94 x 10-6

540 551 234 6 0.83 -66.19 x 10 ~"-I

550 561 240 6 2.1 -51.53 x 10
560 571 245 6 0.80 5.72 x 10-6

6.47 x 10-6
~-

570 581 250 6 0.92
580 591 250 6 0.55 -63.87 x 10

-6 """""590 601 250 6 0.70 4.92 x 10
600 611 250 6 0.75 5.27 x 10-6

F<':;~'





i"'"" SUMMARY OF WATER PRESSURE

TEST RESULTS
,.... Borehole Number BH-6

Location Watana

- Ground Surface Elevation 1608.8 ft

Static Water Level 1461.8ft.

Dip of Hole 60°
r-.

Stickup 2.5 - 5.5 ft.

-I Depth Tested Gauge Duration Average Coefficient of
From To Stick-up Pressure of Test Flow Rate Permeability

r"" (feet) (feet) (feet) (psi) (min) (gpm) (em/sec)

33.9 50 2.5 16 to 18 10 11 -4
~

4.59 x 10
48.9 65 5.5 22 to 24 10 10.8 3.27 x 10-4

63.9 80 2.5 28 to 30 10 6.4 to 8.0 -4 -41.5xl0 to 1.98xlO,-.
78.9 95 5.5 35 to 36 10 2.4 -54.81 x 10
43.9 110 2.5 41 to 44 10 2.2 -53.80 x 10

,.."
108.9 125 5.5 48 to 50 10 2.9 -5

\ 4.30 x 10

123.9 140 2.5 54 to 58 10 4.4 -55.84 x 10

138.9 ]55 5.5 61 to 62 10 3.7 -54.40 x 10

153.9 170 2.5 66 to 68 10 4.3 -54.72 x 10

168.9 185 5.5 76 to 78 10 4.0 -5
r 3.95 x 10

-5183.9 200 2.5 82 to 88 10 1.3 1.23 x 10

198.9 215 5.5 92 to 98 15 1.7 -51.49 ·x 10

213.9 230 2.5 98 to 104 10 1.4 -51.19xl0

228.9 245 5.5 108 15 1. 75 -51.42 x 10
r"" 243.9 260 2.5 114 25 1.0 7.91 x 10-6

258.9 125 25 1.2 -6275 5.5 8.88 x 10

273.9 290 2.5 125 45 1.2 -68.94 x 10

130 145 .51 -6288.9 305 5.5 3.90 x 10

320 2.5 140 4.9 -5303.9 25 3.38 x 10

335 5.5 140 10 6.2 -5318.9 4.25 x 10

r
I

,.....
!



BH - 6 (continued)

1"'7'1

_D.Elli1h-Le_s.~ Gauge Duration Average Coefficient ofFrom To Stick-up Pressure of Test Flow Rate Permeabi 1i ty(feet) (feet) (feet) (ps i) (min_)_ (gpm) (em/sec)

333.9 350 2.5 200 10 10 to 30 -5 -5.34xl0 to 1.60xl0
348.9 365 5.5 200 50 .31 to 14.7 -6 -51.65xl0 to 7.81xl0~"

363.9 380 2.5 204 10 15 to 30 -5 -7.89x10 to 1.58x10
378.9 395 5.5 202 10 15 to 30 7.91x10- 5to 1.58xl0-4

-5
~I

393.9 410 2.5 204 10 6.6 3.47x10
408.9 425 5.5 202 10 3.75 -51. 98x1 0

3.02xl0-5 /'";;~-!

423.9 440 2.5 202 10 5.7
438.9 455 5.5 200 15 11 to 30 5.85xl0-5to 1.59xl0-·
453.9 470 2.5 200 10 11 to 30 5.88x10-5to 1.60x10-A,

-5 -468.9 485 5.5 202 15 11 to 30 5.80xl0 to 1.58xl0

11 -5 -4483.9 500 2.5 200 10 to 30 5.88.1'10 to 1.60xl0 "n

-5498.9 515 5.5 202 15 7.8 4.12 x 10
513.9 530 2.5 204 15 7.5 ... 95 '; ,,-5

-.l. x I U

-5
)r.:-~...,."

528.9 545 5.5 195 15 5.2 2.82 x 10
-5243.9 560 2.5 205 10 3.8 1.99 x 10

558.9 575 5.5 200 15 1.45 7.71 x 10-6

-5573.9 590 2.5 195 10 5.2 2.83 x 10
_h

588.9 605 5.5 200 15 8.6 4.57 :.< 10 oJ

-5603.9 520 2.5 205 10 2.95 1.55 x 10

203 10 3.35 -5618.9 635 5.5 1.76x10
2.5 198 20 .55 -6633.9 650 2.96xl0

!'N--- ~





BH-8 (Continued)

Depth Tested Gauge Duration F10l;1 Coefficient ofFrom To Stick-up Pressure of Test Rate Permeabi 1ity
(feet) (feet) (feet) (psi) (min) (gpm) (em/sec)

6 2.45 -5346.1 363 6.2 155 1.48x10
-5 .£"7.<:-J361. 9 378 1.2 162 5 2.75 1.63x10

12.7 -5376.9 393 6.2 150 35 7.86x10

10.9 -5391.9 428 1.2 110 40 8.27x10

1.7 -5406.9 423 6.2 50 5 1.87x10
6 .4 -6421. 9 438 1.2 188 2.14x10

2.4 -6436.9 453 6.2 195 5 1.24x10
451.9 468 1.2 200 8 .36 1.84x10-6

"r,

466.9 483 6.2 200 6 .54 2.74x10- 6

481.9 498 1.2 200 7 .54 -62.76x10
3.05x10-6 f'l'-T<496.9 513 6.2 200 7 .60

511 .9 528 1.2 200 5 .55 2.81x10- 6

526.9 543 6.2 200 5 .96 -6 %,"7'"4.87x10
541.9 558 1.2 200 6 .85 4.35xJQ-6
556.9 573 6.2 200 6 2.76 3.86x10-6

pl'''''-

571. 9 588 1.2 200 7 2.05 1.05x10-5

586.9 603 6.2 200 6 .85 -64.32x10
601.9 618 1.2 200 7 2.8 1.43x10-5

616.9 633 6.2 200 6 .75 3.81x10- 6

631. 9 648 1.2 200 6 .82 4.20x10- 6

646.9 663 6.2 225 8 1.60 7.46x10- 6

661. 9 708 1.2 200 6 .80 -64.09x10
676.9 723 6.2 200 7 1.1 5.59x10-6

691. 9 738 1.2 200 6 1.08 5.53x10-6
fJ'''!:~'1

706.9 6.2 200 6 1.2 6.09x10-6

721. 9 1.2 200 12 1.0 -65.12x10



""" 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 0

Stickup 7. 1 ft.

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Fl ow Rate Permeability
(feet) (feet) (psi) (mi n) (gpm) (em/sec)

30.0 41. 0 10 10 3.10 4.52 x 10-4
,...

41.0 4.73 x 10-430.0 8-10 10 3.00

40.0 51. 0 14 10 6.35 7.08 x 10-4

50.0 61.0 15 6 2.91 3.07 x 10-4

60.0 71. 0 20 8 0.07 5.78 x 10-6
_.

70.0 81. 0 22 10 0.036 2.73 x 10-6,
80.0 91.0 27 10 0.18 1.14 x 10-5

1-
90.0 101. 0 30 8 0.45 2.59 x 10-5

* 100.0 111. 0 30 3 0.82 4.72 x 10-5

* 105.0 116.0 30 4 0.99 5.70 x 10-5
r-

121. 0 10-5
j 110.0 35 10 0.30 1.50 x,
j

10-5120.0 131. 0 38-40 10 0.32 1.42 x
f"""1 130.0 141. 0 42 10 0.53 2.24 x 10-5

140.0 151. 0 44 12 0.19 7.70 x 10-6

~ 150.0 161. 0 48-49 12 0.60 2.22 x 10-5

160.0 171. 0 51 6 0.17 6.00 x 10-6

r 170.0 181. 0 54 6 0.05 1.67 x 10-6

180.0 191. 0 58 6 0.02 6.29 x 10- 7

190.0 201.0 60 6 0.10 3.02 x 10-6

200.0 211.0 65-66 6 0.39 1.08 x 10-5

210.0 221. 0 70-71 10 1.67 4.30 x 10-5

220.0 231. 0 71 6 0.30 7.72 x 10-6

* 230.0 241. 0 No Test
r-

* Packers did not completely seal-I



{~'"

BH - 12 (continued)

Depth Tested Gauge Duration Coeffi ci ent of
From To Pressure of Test Flow Rate Permeability
(feet) ( feet) ( ps i) (min) (gpm) (em/sec) r-'~O\

235.0 246.0 73-74 6 0.21 5.27 x 10- 6

240.0 251.0 77 6 0.18 4.29 x 10-6

250.0 261.0 80-82 6 2.54 5.76 x 10- 5

* 260.0 271. 0 84-85 11 0.70 1. 52 x 10-5
r~,'-I

270.0 281.0 88-92 8 2.45 5.02 x 10- 5

275.0 286.0 86-90 11 2.12 4.40 x 10- 5

* 286.0 289.0 No Test
289.0 300.0 91-92 11 2.02 4.07 x 10-5

-5 P'~\

299.0 310.0 92-98 10 1. 00 1. 94 x 10

309.0 320.0 98-103 12 0.90 -51.64 x 10

* 310.0 321.0 98-99

310.0 321.0 98-99 10 0.89 1. 67 x 10- 5

* 321.0 324.0 No Test
,\'1"""4

324.0 335.0 104-108 10 4.75 8.62 x 10- 5

329.0 350.0 No Test
p'"

349.0 360.0 110 6 0.56 9.45 x 10-6

359.0 370.0 114-116 8 1. 05 1.70 x 10- 5

369.0 380.0 117-119 10 0.76 1. 20 x 10-5

380.0 391. 0 120-122 10 0.79 1. 21 x 10- 5

390.0 401.0 126-128 8 1.48 2.17 x 10- 5 """-;:';·-1

400.0 411.0 128-132 10 1.77 2.54 x 1O~5

410.0 421. 0 132~ 134 10 0.66 9.25 x 10- 6
1'-""-"'-"

420.0 431.0 134-136 8 0.84 1.16 x 10- 5

430.0 441.0 136~140 10 0.74 1.00 x 10- 5

440.0 451.0 140 10 0.89 1.19 x 10- 5

450.0 461.0 144 8 0.91 1.18 x 10- 5
~?-

460.0 700.0 Hole Cavinq, Redri 11 ed and Tested From Bottom Up
700.0 711. 0 222~226 10 0.75 -66.30 x 10
710.0 721. 0 226-228 6 0.75 -6 F'"''6.22 x 10
720.0 731. 0 232-236 8 0.81 -66.52 x 10
730.0 741.0 230-234 6 0.80 -66.49 x 10
740.0 751. 0 234 8 0.77

~6
6.20 x 10

750.0 761.0 238-244 8 1. 59 -51. 24 x 10
p;-.tc:-,

*Packe~s did not completely seal.



BH - 12 (continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Fl ow Rate Permeability

1"-1 (feet) (feet) (psi) (min) (gpm) (em/sec)I,

760.0 771. 0 240-246 10 1. 27 9.84 x 10-6

770.0 781. 0 242-250 14 2.25 1.72 x 10- 5

780.0 791.0 250-256 10 2.10 1.56 x 10-5

r

i~

I"""
I

,"""I
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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 670

Stickup 3 to 8 ft.
I""'"

Depth .Te~.t~ Gauge Duration Coefficient of
From To Stickup Pressure of Test Flow Rate Permeability

I- (feet) (feet) (feet) (ps i ) (min) (gpm) (em/sec)

38.9 55 8 20 11 .72 2.34 X 10-5

53.9 70 3 30 10 4.06 1.03 X 10-4

68.9 85 8 40 10 6.18 1.18 X 10-4

"...., 83.9 100 3 45 10 .78 1.33 X 10-5

98.9 115 8 55 10 5.17 7.23 X 10-5

- 113.9 130 3 60 46 .90 to 5.40 1. 16 X 10-5 to 6.95 X 10-5

128.9 145 8 70 21 .77 8.50 X 10-6

143.9 160 3 75 14 .83 8.57 X 10-6

158.9 175 8 85 11 1.05 9.58 X 10-6

173.9 190 3 90 10 .06 5.18 X 10-7
(1!JI/fIJlI;

188.9 205 8 100 10 2.16 1. 68 X 10-5

203.9 220 3 105 10 2.19 1. 63 X 10-5

r- 218.9 285 8 115 10 0·.84 5.89 X 10-6

233.9 250 3 120 10 2.70 1.87 X 10-5

248.9 265 8 130 10 5.37 -5,..,. 3.50 X 10

263.9 280 3 135 10 .25 1. 61 X 10-6

278.9 295 8 145 10 3.63 2.22 X 10-5

292.9 310 3 150 10 2.05 1.24 X 10-5

308.9 325 8 160 10 1.24 7.11 X 10-6- 2.38 X 10-6,
323.9 390 3 165 10 .42

\{ :
8.15 X 10-6

338.9 355 8 170 10 1.48
,...., 252.9 370 3 180 10 1. 61 8.61 X 10-6
,
I

1.10 X 10-5
368.9 385 8 190 10 2.15

383.9 400 3 195 10 .26 1. 32 X 10-6



BH-l (Continued)

For;·".

Depth Tested Gauge Duration Coefficient of
From To Sti ckup Pressure of Test Flow Rate Permeabi 1Hy
(feet) (feet) (feet_) (ps i ) (min) (gpm) (em/sec) F"""'

398.9 415 8 200 10 .40 1. 97 X 10-6

413.9 430 3 200 10 1. 98 9.84 X 10-6

428.9 445 8 200 10 .29 1.43 X 10-6

443.9 460 3 200 10 1. 15 5.72 X 10-6

458.9 475 8 200 10 5.08 2.50 X 10-5

473.9 490 3 200 10 7.21 3.58 X 10-5

488.9 505 8 200 10 2.34 1.15 X 10-5

503.9 420 3 200 10 1.48 7.35 X 10-6

518.9 535 8 200 10 4.2 2.07 X 10-5 r-:"-",

533.9 550 3 200 10 .39 1. 94 X 10-6

548.9 565 8 200 10 4.51 2.22 X 10-5

563.9 580 3 200 10 3.72 1.85 X 10-5

578.9 595 8 200 10 3.9 1. 92 X 10-5
p-'\-

593.9 610 3 200 10 9.7 4.82 X 10-5

608.9 625 8 150 13 2.58 1.54 X 10-5

7.91 X 10-6 f"'·'''''·

622.9 639 3 130 18 1.20

638.9 655 8 130 11 1.63 4.11 X 10-6

653.9 670 3 200 10 7.4 3.68 X 10-5

668.9 685 8 130 11 1.03 6.72 X 10-6

683.9 700 3 150 25 .45 2.71 X 10-6

698.9 715 8 150 19 .69 4.12 X 10-6

713.9 730 3 150 13 .23 1. 39 X 10-6

728.9 745 8 150 14 .78 4.66 X 10-6





BH-2 (Continued)

Depth Tested Gauge Duration Flow Coefficient of ""'~'C',

From To Stickup Pressure of Test Rate Permeabil ity
(feet) (feetl (feet) (ps i ) (min) (gpm) (em/sec)

388.9 405 2 190 10 .38 2.78 x 10-6

403.9 420 7 200 10 .62 -64.27 x 10
x 10-6

,FKG'j

418.9 435 2. 200 10 .36 2.51

433.9 450 7 200 10 .61 -64.20 x 10
r~c'



SUMMARY OF WATER PRESSURE

TEST RESULTS
Borehole Number BH-3
Location Devil Canyon

Ground Surface Elevation 1398.0 ft.
Static Water Level 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) (ps ;) (min) (gpm) (em/sec)

20.0 31. 0 18 10 1.35 -59.5 x 10
1""',

30.0 41. 0 22 8 0.71 -5
! 4.1 x 10
;

-540.0 51. 0 12 8 0.36 2.7 x 10
r- 50.0 61. 0 16-22 8 4.4 -42.6 x 10

60.0 71. 0 22 8 0.72 -53.4 x 10
70.0 81. 0 20-22 12 0.71 -5- 3.3 x 10![

80.0 91. 0 25 10 0.98 -53.9 x 10
90.0 101.0 28-29 8 0.32 -51. 1 x 10

100.0 111. 0 30 12 0.28 -69.3 x 10
11 O. 0 121. 0 30 2 11.0 -43.5 x 10

;~
120.0 131. 0 2.4 6.8 x 10-535 8
130.0 141.0 38 8 1.1 -52.9 x 10

I""" 140.0 151. 0 41-46 6 11 .0 -42.6 x 10
150.0 161. 0 45-46 6 3.4 -57.7 x 10
160.0 171. 0 46 2 11.0 -42.4 x 10

170.0 181. 0 48 6 2.45 -55.1 x 10

180.0 191.0 52 10 5.6 -4
i 1.1 x 10

-5190.0 201.0 54 12 4.6 8.6 x 10

200.0 211 .0 60 20 2.2 -53.8 x 10

210.0 221.0 60 4 11 .0 -41.9 x 10

220.0 231. 0 64 10 0.80 -51.3 x 10,....
230.0 241.0 65 20 2.3 -53.6 x 10

240.0 251. 0 68-77 14 0.58 -68.4 x 10

250.0 261. 1 72-74 4 11.0 1.6 x 10-4



BH-3 (Continued)

Depth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(Feet) (Feet) (ps i ) (min) (gpm) (em/sec)

260.0 271.0 72-75 8 5.6 -57.8 x 10

270.0 281. 1 77 6 11 .0 -41.5 x 10

280.0 291. 1 79-80 6 5.3 -56.8 x 10

290.0 301.1 83 8 8.9 -41.1 x 10

300.0 311 . 1 86 8 5.7 -56.8 x 10

310.0 321 . 1 88-90 7 1.1 -51.3 x 10

320.0 331 . 1 80-91 8 8.7 -41.0 x 10

341.1 92-94 7 11 .0 -4330.0* 1.2 x 10

351 . 1 96-97 6 11.0 -4340.0* 1.2 x 10

350.0* 361 . 1 100 6 11. a 1. 1 x 10-4

100-102 8 8.2 -5
360.0 371 . 1 8.3 x 10

8 11.0 -4
370.0* 381 . 1 105 1.1 x 10

9 11 .0 -4
380.0* 390.7 108 1.1 x 10



(~

SUMMARY OF WATER PRESSURE

TEST RESULTS

Boreho1e Number BH-4

Location Devil Canyon,-
Ground Surface Elevation 1352.6 ft

Static Water Level 1321. 6 ft

Dip of Hole 600

Stickup 1 to 6 ft

1""'1

Depth Tested Gauge Durat i on Coefficient of
From To Stickup Pressure of Test Flow Rate Permeability
(feet) (feet) (feet) (ps i) (mi n) (gpm) (em/sec)

13.9 30 I 10 10 .046 3.48 X 10-6

28.9 45 6 15 10 .252 1.15 X 10-6

43.9 60 1 20 10 .247 1.03 X 10-5

58.9 75 6 24 10 .039 1.38 X 10-6

78.9 90 1 34 12 3.21 9.48 X 10-5

88.9 105 UNABLE TO SEAT PACKERS,....
10-6108.9 125 14 50 10 .26 5.29 X

118.9 135 6 55 10 3.75 7.46 X 10-5

123.9 140 1 56 10 4.24 8.58 X 10-5

138.9 155 UNABLE TO SEAT PACKERS
,...., 148.9 165 6 70 10 .052 8.54 X 10-7
\

153.9 170 1 50 10 1.042 2.31 X 10-5

r'"' 163.9 180 1 80 10 .622 9.37 X 10-6

178.9 195 6 85 10 .041 5.74 X 10-7

193.9 210 1 95 10 .034 4.41 X 10-7

208.9 225 6 100 10 .02 2.44 X 10-7

223.9 240 1 105 10 .029 3.45 X 10-7

r- 238.9 255 6 115 10 .048 5.18 X 10-7

253.9 270 1 125 10 .034 3.46 X 10-7

208.9 205 6 130 10 .036 3.48 X 10-7

283.9 300 1 140 10 .028 2.57 X 10-7

r- 298.9 315 6 145 10 .105 9.22 X 10-7

313.9 330 1 150 10 .033 2.85 X 10-7

328.9 345 6 160 12 .423 3.40 X 10-6
!~



BH-4 (Continued)

~-""'~

f.epth Tested-- Gauge Duration Coefficient of
From To Stickup Pressure of Test Flow Rate Permeability
(feet) (feet) (feet) (ps i ) (mi n) (gpm) (em/sec)

343.9 360 1 170 10 .208 1.60 X 10-6

358.9 375 6 175 10 .113 8.36 X 10-7
r~":c'

373.9 390 1 185 10 .92 6.54 X 10-6

388.9 405 6 190 9 . 09 6.17 X 10-7

403.9 420 1 200 10 .151 9.98 X 10-7

418.9 435 6 200 10 .121 7.92 X 10-7

433.9 450 1 200 10 .119 7.87 X 10-7

448.9 465 6 200 10 .099 6.48 X 10-7

458.9 475 1 200 10 .103 6.81 X 10-7



-
- 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 450

Stickup 4.0 feet

f"""',
f)

Depth Tested Gauge . Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (minutes) (gpm) (em/sec)

63.0 74.0 30 6 0.89 3.5 x 10-5

73.0 84.0 30 6 0.93 3.6 x 10-5

83.0 94.0 33 6 0.71 2.6 x 10-5

93.0 104.0 36 6 1.0 3.5 x 10- 5

103.0 114 40 8 2.5 8.2 x 10-5
.~

114.0 115.9f ' No Test
115.9 126.9 40 16 3.4 1.1 x 10- 4

126.9 135.6 No Test

135.6 146.6 55 8 0.76 2.0 x 10- 5

- 143.0* 154.0 55 4 9.4 2.4 x 10-4
~.

10-7
153.0 164.0 60 2 0.01 2.4 x

163.0* 174.0 60 6 9.2 2.2 x 10-4- 10-4I
173.0 184.0 65 10 5. 1 1.2 xJ

183.0 194.0 70 4 0.06 1.3 x 10-6

,-. 193.0 204.0 70 4 0.09 1.9 x 10-6

203.0 214.0 75 6 0.04 8.2 x 10-7

r' 213.0 224.0 80 4 0.10 1.9 x 10-6
,

223.0 234.0 85 8 0.14 2.6 x 10-6
l,

233.0 244.0 85 8 0.16 2.9 x 10-6

243.0 254.0 90 6 0.10 1.8 x 10-6

*Packers did not completely seal



BH-5a (Continued)

_~~pth Tested Gauge Duration Coefficient of
From To Pressure of Test Flow Rate Permeability
(feet) (feet) (psi) (minutes) (gpm) (em/sec)

253.0 264.0 95 6 O. 14 2.4 x 10-6

263.0 274.0 95 6 0.13 2.2 x 10- 6

273.0 284.0 100 6 0.58 -69.3 x 10
283.0 294.0 105 12 1.0 -51.5 x 10
293.0 304.0 . 11 0 12 1.1 -51.6 x 10
303.0 314.0 110 18 1.7 -52.5 x 10
313.0 324.0 115 8 1.4 -52.0 x 10
323.0 334.0 118-120 0.13 -68 1.8 x 10

-7 ~7;!

333.0 344.0 124 8 0.07 9.4 x 10
343.0 124 0.58 -6354.0 8 7.8 x 10
353.0 132 0.21 -6364.0 8 2.7 x 10
363.0 374.0 132 8 0.87 1.1 x 10-5

373.0 384.0 134 0.40 -68 5.0 x 10 t;:~':i':.

383.0 0.22 -6394.0 139 8 2.7 x 10
393.0 144 8 0.45 -6404.0 5.3 x 10

:m--:-""-

-6403.0 414.0 145 8 0.33 3.8 x 10
413.0 148 -6424.0 8 0.30 3.4 x 10

-6 p."".

423.0 434.0 150 8 0.35 4.0 x 10
433.0 444.0 155 1.7 -58 1.9 x 10
443.0 162 2.1 -5 F"'-~:'"454.0 8 2.2 x 10
453.0 464.0 164 0.29 -67 3.0 x 10
463.0 2.6 -5474.0 171 8 2.6 x 10
473.0 484.0 170 5.9 -56 6.0 x 10
484.0 503.0 No Test
503.0 514.0 180 10 0.82 7.9 x 10-6

513.0 524.0 185 6 0.93 8.7 x 10-6

-5 f'l-7"""

523.0 534.0 190 8 3.7 3.4 x 10
533.0 544.0 190 6 -53.3 3.0 x 10
543.0 195 5.4 -5

~,554.0 6 4.8 x 10
553.0 -6564.0 200 4 0.38 3.3 x 10
563.0 574.0 200 6 0.66 -65.8 x 10
573.0 584.0 205 0.47 -68 4.0 x 10
581.7 -6592.7 210 6 0.43 3.6 x 10

fr"'/"e;



SUMMARY OF WATER PRESSURE
"'"',\ TEST RESULTS

Borehole Number BH-5b
Location Devil Canyon

r- Ground Surface Elevation 976.6 ft
Static Water Level 946.2 ft

~
Dip of Hole 45°
Stickup 2.2 - 4.0 feet

""'"t

Depth Te.?J~_~ Gauge Durat ion Flow Coefficient of
From To Stickup Pressure of Test Rate 0ermeab)i 1i ty,,- (fee_t) (feet) (feet) (psi) (m-in) (gpm) em/sec

!

23.0 34.0 4.4 21 7 0.51 3. 1 x 10-5

33.0 44.0 4.0 25 6 1.4 -56.9 x 10
43.0 54.0 4.0 28 6 11 .0 -44.9 x 10
54.0 63.0 No Test

63.0 74.0 4.0 32 6 0.06 2.4 x 10-6

I""" 68.3 79.3 2.2 30 8 0.33 1.4 x 10-5

79.3 116.0 No Test

116.0 127.0 2.2 46 6 0.68 2.2 x 10-5
I"""

10-5I 126.0 137. a 2.2 52 6 0.10 2.9 x,

136.0 147.0 2.2 55 8 0.47 1.3 x 10-5

!""""'" 146. a 157.0 2.2 58 6 0.71 1. 9 x 10-5

156.0 167.0 2.2 60 6 0.67 1.7 x 10-5

166.0 177. a 2.2 65 8 1.7 4. 1 x 10-5

176.0 187.0 2.2 70 6 0.64 1.5 x 10-5

r- 186.0 197.0 2.2 70-72 8 0.18 4.0 x 10-6

!"""'
I



r-

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) (ps i) (mi n) (gpm) (em/sec)

30.0 47.0 6. 1 20 8 5.2 -42.6 x 10
35.9 52.0 1.1 20 6 O. 19 -51.0 x 10
50.9 67.0 6. 1 20 6 0.38 -5

I"'"" 1.9 x 10
65.9 82.0 1.1 25 6 3.2 -41.4 x 10
80.9 97.0 6.1 30 14 3.6 -41.3 x 10
95.9 112.0 1.1 35 11 3.0 -41.0 x 10

11 o. 9 127.0 61. 40 8 1.9 -55.6 x 10
125.9 142.0 1.1 45 22 0.89 -52.5 x 10
138.9 155.0 7.0 48 20 0.04 -61.1x10
148.9 165.0 3.1 50 10 0.02 -75.0 x 10
163.9 180.0 3. 1 55 10 0.03 -76.9 x 10
178.9 195.0 8. 1 60 10 0.03 -7

!""'" 6.1 x 10
-6188.9 205.0 8. 1 60 12 0.22 4.5 x 10

205.0 233.0 No Test
233.9 253.1 3. 1 80 9 0.38 6.2 x 10-6

248.1 265.0 8. 1 80 10 0.26 4. 1 x 10-6

263.9 280.0 3. 1 85 6 0.22 3.4 x 10-6

278.9 295.0 8. 1 90 7 0.11 1. 6 x 10-6

~ 293.9 310.0 3. 1 95 10 0.07 9.7 x 10-6
I

10-6I 308.9 325.0 8. 1 102 10 1.1 1.4 x
..... 323.9 340.0 3. 1 105 10 0.43 5.4 x 10-6
,

10-6338.9 355.0 8. 1 110 8 0.44 5.2 x
353.9 370.0 3.1 115 10 0.61 7. 1 x 10-6

po,,

....



BH-7 (Continued)

Depth Tested Gauge Duration Coeffi ei ent of
From To Stickup Pressure of Test Flow Rate Permeability
(feet) (feet) (feet) (psi) (min) (gpm) (em/sec)

368.9 385.0 8. 1 120 10 0.78 8.5 x 10-6

383.9 400.0 3. 1 124 9 0.90 9.7 x 10-6

398.9 415.0 8. 1 128 10 0.58 6.0 x 10-6

413.9 430.0 3. 1 135 10 0.65 6.5 x 10-6

428.9 445.0 8. 1 140 10 0.56 5.3 x 10-6

443.9 460.0 3. 1 145 10 0.67 6.2 x 10-6

458.9 475.0 8. 1 150 10 0.63 5.6 x 10-6

473.9 490.0 3. 1 155 10 0.62 5.4 x 10-6

478.2 494.3 8. 1 158 12 0.70 5.9 x 10-6
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EXPLANATION OF SELECTED SYMBOLS

STANDARD SYMBOLS

g ~ tAVI ~......- ORGANIC MATERIAL COBBLES a BOULDERS ,,f~ IGNEOUS ROCK SANOY SILT
~~

a CLAY ~ CONGLOMERATE I] METAMORPHIC ROCK ~
SILT GRADING TO
SANDY SILT

~ E2H II ~
SANDY GRAVEL,

SILT SANDSTONE ICE. MASSIVE SCATTERED COBBLES......... {ROCK FRAGMENTS)

~ Ed I!J 8 INTERLAYERED SANDSAND MUDSTONE ICE-SILT Q~3 a SANOY GRAVEL

0°0 GRAVEL ~ II MESTONE ~ ORGANIC SILT ~ SILTY CLAY w/TR SAND°000
00

l"""
I

SAMPLER TYPE SYM BOLS

.....
I

r

S I ..... 1.4" SPLIT SPOON WITH 47# HAMMER Ts •.•• SHELBY TUBE
S•••••• 1.4" SPLIT SPOON WITH 140# HAMMER Tm •••• MODIFIED SHELBY TUBE
SI ••••• 2.5" SPLIT SPOON WITH 140# HAMMER Pb •••• PITCHER BARREL
Sh ••••• 2.5" SPLIT SPOON WITH 340# HAMMER Cs •••• CORE BARREL WITH SINGLE TUBE
S•••••• 2.0" SPLIT SPOON WITH 140# HAMMER Cd •••• CORE BARREL WITH DOUBLE TUBE
Sz ••••• 1.4" SPLIT SPOON WITH 340# HAMMER B••••• BUll< SAMPLE
Sp ••••• 2.5" SPLIT SPOON, PUSHED A••••• AUGER SAMPLE
H•••••• 1.4" SPLIT SPOON DRIVEN WITH AIR HAMMER G••••• GRAB SAMPLE
HI ••••• 2.5" SPLIT SPOON 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

30' T.D. - TO TAL DEPTH

95
26'

SCHIST - GENERALIZED SOIL OR ROCK DESCRIPTION
SAMPLE LOCATION

SANOY SI LT

___ ~APP~XI~~TESTRATA CHANGE

Liltle 10 NoVi,ible Ice 13"30' V. -ICE, DESCRIPTION 8 CLASSIFICATION

\

72,571 0/0, 85.9 pel, 28~ GP (CORPS OF ENGINEERS METHOD)

\'"

" ,,'UNIFIED OR FA4 CLASSIFICATION
" TEMPER4TURE, OF

DRY DENSITY
WATER CONTENT

BLOWS/FOOT
SAMPLE NUMBER

SANDY GRAVEL

Elev. 274.6 - ELEVATION IN FEET
All SOl1)ple, S, __ SA~PLER TYPE

ORGANIC MATERIAL ~
Can sld_ VIsible Ice 0-7 ICE+ML I

ICE -SILT
Estimate 65°/0 Visible Ice
I '30,56.2 % STRATA CHANGE

~~I-----"~-~~.2..__..L..__ 7'

BORING NUMBER T. H. 30-15
DATE DRILLED---10_21_80

FROZEN GROUND

SAMPLER TYPE....
Ss

WATER TABLE-,.....
9'*--=,!~?;;fj

WD.

r
i

DRILLING SYMBOLS

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.

......
I

,I

WD:

WL:

W5:

While Drilling

Water Level

While Sampling

AB:
TD:

After Boring
Total Depth

r-'
I

i.

......

PREPARED BY I PREPARED FOR:

EXPLANATION OF SELECTED SYMBOLS
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SOILS
CLASSI FICATION AND CONSISTENCY

CLASSIFICATION: Identification and classification af the soil is accomplished in
accordance with the Unified Soil Classification System. Normally, the grain size
distirbution determines classification of the soil. The soil 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 fol lows:

Scattered - 0-40% Numerous - >40%

-
r-,
i

SOl L 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 values listed below. ln permafrost
zones, the consistency and strength of frozen soils may vary significantly and
unexplainably with ice content, thermal regime and soil type.

Cohesion less Soils
N*

(blows/ft) Relative Density

Cohesive Soils
N*

(blows/ft) qu - (tsf)

Very Loose
Loose
Medium Dense
Dense
Very Dense

0-4
4 - 10

10 - 30
30 - 50

>50

20%
20 to 40%
40 to 60%
60 to 80%

>80%

Very Soft
Soft
Medium
Stiff
Very Stiff
Hard

0-2
2 - 4
4 - 8
8 - 15

15 - 30
>30

o - 0.25
0.25 - 0.5
0.5 - 1.0
1.0 - 2.0
2.0 - 4.0

>4.0

Standard Penetration tiN": 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.

..
i
i

PREPARED BY' PREPARED FOR:
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EXPLANATION OF ICE SYMBOLS

Perct:ntage 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%
1% - 10%

11% - 20%
21% - 35%

>35%

No Visible Ice
Little Visible Ice
Occasional Visjbi~ Ice
Some Visible rc",
Considerable Visible lee

The Ice description system IS bdsed on tha t prcsenl"J by K. A. LineD, and
C. W. Kaplar (1966). In this system, which IS an ext.~nsion of the Unified
Soil Classification System, the amount and physical clldracteristics of the

soil Ice are accounted for. The following table IS a brief summary of the
salient points of their classification system as modified to meel the needs

of this study.

r ICE DES C R I PT ION S

GROUP ICE VISISI L1TY 8
SYMBOL

N Ice not Visible

CONTENT DESCR~T~~_R~O~-~YM8OL
Poorly bonded N
or friable f

-:.-.e-I-I~-:~de e~c;ss~---iN;:;
1-'------ -, Nb 1----

bonded I Excess I N
I I ell 1 be

IndiVidual Ice
crystals or V x
inc I U 51 ons--- ._'-- --- -~-+--~~---I

V r

-----
Vs-

v Ice visible, <50%

Ice coatlnQ~

on particles
---+~---~

Random ar
irregularly
oriented Ice
form 0 t Ions _
Strotified or
distinctly ori en ted
ice formotlons

ICE
Ice visible, >50%

Individual layer >6" thick *

Ice with SOil

inclusions

Ice Without
soil Inclusions

ICE +
soi I ty pe

ICE

.. In some tose, ."here the soil is ice poor 0 thin ,ce layer moy be called out
by specrol notation on the 10Q. Ie 2" ite lens at 7'

-
EXPLANAT!ON OF !eE SYMBOLS

PRePARED FOR:
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AUGER HOLE LOGS



Sp

Sl

51

Sl

Sl

Sl

Sl

51

=ri=-r:;,..;;::-;;----------- 0'

ORGANIC MATERIAL
H!TRACE SILT

31
Visible Ice, 0-4.5', Vr
Refusal
Boulders 3.5'-6'

1i;;:=,:;:;:=1__... -- - - - -.- -- -- 4 . 5 '
No Visible Ice, 4.5'-6'

TRACE ORGANIC HATERIAL,4.5'-6'

Rpfusal, 11.1%, SM, F4

Refusal, 6.7%, SM, F2

Little Visible Ice, 6'-20

Refusal, 6.6%, SM,F4

SILTY SAND W!TRACE TO
SONE GRAVEL
Gray-Brown, Subangular to
Subrounded

Refusal

Boulder at 20', Refusal
__~-.- 20

'
T. D.

HATER TABLE NOT ENCOUNTERED

AH-D2
7-15-80
C:::l:M""'~-----------O'
"""'"'""'...1 ORGANIC MATERIAL

G GRAVELLY SAlIDW!SO~si~T
rn Gray
~16, 25.7%, SM. F2
r:l\~_at_t_er_e_d_C_Ob_b_le_s_O _.5_' r? 9 I

~20, 11.4%, SM, F4

11. 2~ SM _ 1"4

SILTY SAND W!TRACE TO
SOME GRAVEL
Gray

9.4%, SM, F4

21'

Boulder at 29', Refusal

~:.;i,I.-------------29'T. D.

,.... C:O"SUL;TANT$....C:.
BORRmJ AREA 0

AUGER HOL~S AH-Dl AND AH-D2
SC9.1e 1"=4'



92

Refusal

SANDY SILTY GRAVEL
Gray
Scattered Cobbles, 8'-15'

ORGANIC ~ffiTERIAL ,
----------0.5

2 Refusal
DIORITE BOULDER

070-------1.5'

0Refusal

0 12

(§)41

(2)49

®95

Boulder at IS', Refusal
~~-------------15'T. D.

Visible Ice Lenses,
23'-27', Vs

No Visible Ice, 20'-23' 1 N

Visible Ice as layers
and Coatings, 2'-20, Vc+Vs

SANDY SILTY GRAVEL
Brown
Scattered Cobbles, 11.5'-30.5'
Boulder at 10.5'

ORGANIC MATERIAL
--------0.5'

~ SANDY SILT W/SO~ffi GRAVEL

0'33----- - -1.5'

@) 29

G) 56

'~~:,;;.;~----------0'

No Visible Ice,
27'-30.5',N
Refusal 30 5'T D~:.3.J~~::':'';:::;::':;:''______. "

S

S

PREPARED BY' P..PARED FOR'

BORRC~i ARE.A. D
AUGER HOLES ~~-D3 AND ~H-D4

Scale 1"=4 1



~-
---~--------------------------------------------'--~

__35.0'

SOME

35.0'-40.0' Scattered
Cobbles

Brown
25.0'-48.3' No Visible Ice,
Nbn

Gray

@94, 13%, SM

SAND WITH SOME SILT

___40.0'
Q.) 78~296, CL--

SANDY SILT WITH SOME TO
TRACE CLAY AND TRACE GRAVEL

@ 72, 16%, SM-SC::

SIUfY SAND WI'l'H
TO TRACE CLAY
Gray

._. __ . _ . __ . _. __27.0'

811

________ __45.0'
3d ~70, 9%, SM-SC

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

3d 13 Ref. 50 3.0" 48.3'T.D

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

Sh

Sh
__3.0'

__ .27.0'

__ __1.5'

___ ___ ---.J. 5 . 0 '

0.0'

GRAVELLY SAND WITH SOME
SILT

SAND WITH SOME GRAVEL
AND SILT
Brown

Brown

Elevation 2221.6'

ORGANIC ~ffiTERIAL

22.0'-25.0' Scattered
Cobbles aDd Boulders

_____ --25.0'
Ref., 50/4.0"
SAND WITH SOME SILT
Brown

SILTY S~~D WITH SOME
GRAVEL
Brown

5.0'-7.5' Scattered

~~;p:J-=Cobbles and Boulders 7.5 I

27, SM
SM~D WITH SOME SILT
Brown

~!!'!"!!'!:F'1l.-=oo:-:=:-9-:=:-.0 I -10.0' Boulder ....J-O. 0 I

38, SMSh

Sh

Sh

TIn

Sh

'l'm

Sh

AH-D5
O.O! 8-14-'1

'lm 1

,-.
i
I

i

/"""
!
I

,...
i
Ji
I:

PREPARED BY'

BORROW AREA
AUGER HOLE

PREPARED FOR'

D

AH-D5

Scale:



Elevation 2262.9' ]
_. _. _27.0'

90, 8%

Ref., 50/3"

89, 9%, SM

Re f ., 51/5. 0 "

SILTY SAND WITH SOME
'ra 'l'RACE GRAVEL AND
SCATTERED COB~LES

Gray

Ref., Cobble <::0 0 I
1.....Io~..b.'-__...:.- .-' •

T.D.

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

Sh

Sh

Sh

Sz

0.0'

__2.0'

5.0'

AND

SILTY SAND WITH SOME
TO TRACE GRAVEL AND
SCATTERED COBBLES

SAND WITH SOME TO
'I'RACE SILT
Gray

@21

5.0'-50.0' No Visible Ice,
Nbn

049, 12%, SM

@74, 9%, SM

• _. _ . _. __ . __1'1.0'

~----o Ref.
NUMEROUS COBBLES
BOULDERS

3 17, 10%, SM
SILTY SAND \'/ITH TRACE GRAVEL
Gray

-ffi 20 , 8%, SM 7.5'
S 24

b",,*-1
\ ORGANIC MATERIAL 8 . 0 ' Sz
@)l9~2%, SM----

G) 21, 11%, SM

TIn

Sh

Sh

Sh

SI1

Sn

Sh

Sn

AH-D6
0.0~8-22-81

--~~

TIn-::::::::: CD ORGANIC MATERIAL

Scale: 1"=4'

PREPARED BY I

BORROW AREA D

AUGER HOLE AH-D6

DREPARED FOR'



Thermal Probe Installed to 48.0'
Stand pipe Piezometer Installed to
27.0' .

'1'. D.

40.0 I

48.3'

Ref. ,50/3.0" ,~)90;Si"-

25.0'-48.3' No Visible
Ice, Nbn

27.0'

SAND WITH SOME SILT
Gray

Ref. 50/3.0"

44.0'-48.0' Boulders

30.0'-31.5' Boulder

SAND WITH SOME SILT
AND TRACE GRAVEL

Gray

Sh

Sh

Sz

O ~,

.J

15~O'

WITH SOME

12%, SM

Elevation 2242.9'

0.0'

ORGANIC MATERIAL

24, 11%, SM

SM~D WITH SOME SILT
Al-.JD GRAVEL
Brown

20.0'-25.0' Scattered
Cobbles and Boulders

_ 25.0'
8 Ref. ,40/3~ ~SM

SAND WITH SO~lli SILT AND
TRACE GRAVEL
Gray__ ._.__ . __ ._ 27.0'

s

,....
I
I

r
i,

-!

,-
i

PREPARED BY'

RAM CON SULTANTS, INC.

BORROW AREA D

AUGER HOLE AH-D7

PREPARED FOR·

Scale: 1"=4'



__ . __ . 27.0'

Cobble

25.0'30.0' Some Visible
Ice, VX,Vs

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

Gray

__35.0'

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

Ref., 90/3.0", 9%

45.0'-50.3' No Visible
Ice, Nbn

Gray

84, 13%, ML

SANDY SILT WITH SOrffi
TO TRACE CLAY AND
TRACE GRAVEL

Sz

Sz

Sz 7% 0.3'

3ater Table Not Encountered. T.D.
Tn2rmal Probe Installed to 50.3'

0.5'

___ IS.O'

Elevation 2276.1'

Gray

SILTY SAND
Gray

6.0'-25.0' Occasional Visible Sh
Ice, Vx

®60 ,SM
SAND WITH SOME GRAVEL,
SILT AND SCATTERED COBBLES

~.::..:......;..... _. _. __ . __ . -:;2.7.0'

CLAYEY SILT WITH SOME
GRAVEL AND SAND, TRACE
ORGANICS

~
Brown. to Black

3 22
46 __4.5'

~~-I :5 47, lS%~M----

0.5'-6.0' Considerable Ice,Vx,Vs
@Ref., Boulder

SAND WITH SOME GRAVEL
AND SILT
Gray
7.0'-8.0' Boulder

0 80
----9 . 5 f

~:;":':+-1@47-;14% -;sM-m:-

o----=-.....-:~"""'"""------------O.0 '

Tm

Tm

Sn

Sh
Sh
Sh

Sh

Sh

Sh

Sh

Sh

PREPARED BY I

R&M CONSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-D8

DREPARED FOR:

Sc Ie' 1"=4



Elevation 2319.1'

__.....JC64.0'

____40.0'

SILT WITH TRACE TO
SOME SAND AND CLAY

50.0'

7G. 21%. ML

Ref., 100/2"

Ref., 80/6.0"

-- -- --33
SAND WITH SOME SILT

WEATHERED BEDROCK

SANDY SILT

Gray

______52.0'

SAND WITH SOME GRAVEL
AND TRACE SILT

__ _ 58.0'

...............01-1- 74.0'

T.D.
Thermal Probe Installed to 72.0'
Stand Pipe piezometer Installed
to 66.0'

S,1

Sh

Sh

Sh

Sh

Sh

68/5.0"

14.0'-74.0' No Visible
Ice, Nb

Ref., 50/5.0"

Ref., 50/4 . 0 "

Ref., 54/6.0"

~27' ~:
SAND WITH SOME SILT
Aim GRAVEL
Brown

® Ref., 50/5 . 0 "

. __ . __ . __ . __38.0'

AH-D9

....7_-_2.,.5....,-,.:.8..,.1.........-----------0.0'
~~ 1
r,...,-... ORGANIC MATERIAL72'5M-- -- _1.5 '

~SILTY SAND WITH TRACE
GRAVEL
Brown

~:,;rq.-4 {~}~4, SM _. 4.5'
@-6, SM

SILTY SAND, Brown 6.0'Z2J"73,~ -- -

Sh
Sh

Sh

Sh

Sh

Sh

Szr,

,...
I

(

r

r

Prepared for:

BORROW AREA D

AUGER HOLE AH-D9
~&M CONSUL.TANTS. INC.

Scale: 1"-5



50/4.0"

35

33.0'-50.0' Scattered
Cobbles and Boulders

~_~. _. __ " _. _. __ 27.0'

CLAYEY SILT WITH SOME
SAND AND GRAVEL
Gray
25.0'-50.0' No Visible

Ice, Nb

...L.::::L....L. 50.0 I

T.D.

Thermal Probe Installea to 50.0'
Stand Pipe piezometer Installed to
50.0'

Sh

Sz

Elevation 2357.8'

__25.0'

SILTY SAND WITH SOME
GRAVEL AND TRACE CLAY

Gray

7.5'-25.0' No Visible
Ice, Nf

__"7.j'

22
CLAYEY SILT WITH SOME
SAND AND GRAVEL
Gray ,. _. __ . __ . 27.0

'0 Re f., 50/5. 0 "

@58

Sh

0.0' AH-DIO

A.~ ;:::.8_-.=1"'T-..:;8r=-1=- 0.0 I

~:g: y" ;::;:: ~ORGANIC MATERIAL
- r--A- 1.5'

:0.::':.':<.: SILTY SAND WITH TRACE
. .... GRAVEL

ffiBrown

®
(2)15

PREPARED BY'

BORRO'N" AREA D
AUGi:R HOLE AH-D10

R&M CONSULTANTS, INC.

DREPARED FOR:

c Ie. 1"=4 I



Elevation 2358.0'

__ ._27.0'

50/5.0"

20.0'-54.8' No Visible
Ice, Nb

Gray

70

SILTY SAND WITH SOME
AND CLAY

.....,;;..L...;;........-.L__-'-'-_~ 54 . 8 I

T.D.
Thermal Probe Installed to 54.8'
Stand Pipe Piezometer Installed to
54.8'

S11

Sh

Sh

Sh

Sh

12.0'-20.0' No Visible Ice,
Nf

Gray

'$i!0RGANIC MATERIAL 0.5'
2 SILT WITH SOME ORGANICS

TRACE SAND AND GRAVEL
Dark Bro~ 3.0'
~
~SILTY SAND WITH SOME

GRAVEL
Dark Brown

o
0)12

@29

'-:---=.~='---- 0.0 I

S

-

. 1"=4'

F"""
I
:

PREPARED BY'

RAM CONSULTANTS, INC.

BORRO'i'1 AREA D

AUGER HOLE AH-Dll

DREPARED FOR:



Elevation 2337.9'

*

GRAVELLY SAND WITH SOME
SILT, SCATTERED TO
NUMEROUS COBBLES AND
BOULDERS

. _ . __ . __ . __ . _38.0'

60.0'~~l....- ---:

Thermal Probe Installed to 28.0' T.D.
* Tricone Cuttings Filling Hole,

Unable to Sample Undisturbed
Material

-15.0'

__38.0'

__ --25.0'

25.0'-30.0' Some Visible
Ice, Vx

Ref., 30/2.0"
SILTY SAND WITH SOME
GRAVEL, SCATTERED
COBBLES AND BOULDERS

Gray

..........:.:.:.:."". __ . --'--'

Sh

Sh

Sz

Sh

Sz

AH-D12
0.0~7-30-81 0.0'

Tm ~ ~RGANIC MATERIAL
Tm ~ 1 5'
Tm SILTY SAND WITH SoMB .

. C)RGANICS

~~<"> ffi ::rk Brown __4.0 '

D· '.,' 0.5'-4.5' Some Visible Ice,

Sh ® 100 Vx, Vs

Sh (j) 100 Sz

Sh ® Ref., 34/4.0"

SILTY SAND WITH SOME
GRAVEL AND TRACE CIAY
Gray

4.5'-25.0' No Visible Ice,
Nbn

Scale: 1 "=5 I

R&M CONSUI..TANTS. INC.

Pr ared for:

BORROW AREA D
AUGER HOLE AH-D12
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*38.0'-41.0' Flowing
Sands Encountered

84

SILTY SAND WITH TRACE
GRAVEL

15.0'-38.0' No Visible
Ice, Nbn

Brown

Ref., 50/5.0"

Ref.

43.0'-50.0' No Visible
Ice, Nbn

_. _. __ . __ . __ 27.0'

~~tb.::.....R_e_f....:.. 50.0 I

T.D.
* Unable to Sample

Thermal Probe InscaIled to 49.0'
Stand Pipe Piezometer Installed to
49.0 ' .

Sh

Sh

Sh

Sh

_25.0'

__27.0'

SAND WITH SOME GRAVEL

38.0'
W.l2..:.I-

""1>h

Sh

Elevation 2326.2'

11.0'-15.0' Scattered
Cobbles and bouluers

80
CLAYEY SILT WITH SOME SAND
Gray

15.0'-18.0' Scattered
Cobbles

SILTY SAND WITH SOME
GRAVEL

Brown

;::..:.~~~....... o. 0'

S

,.....,
I
I

-I

r
I

PREPARED BY'

RAM CONSULTANTS, INC.

BORROW AREA D
AUGER HOLE AH-D13

0REPARED FOR'

Scale: 1 "=4 '



SILTY SAl'l':) ·\H'.L'll SO:lli
TO T.R2\C:C;; GRAV6L

SILTY SAND WITH SOME
GRAVEL, SCATTERED
COBBLES AND BOUWBRS

38.0''0*'-'-'-'-

.~~f--- ,60. 0 '

-..:""-'''--':L- 7 5 • 0 '

*25.0'-75.0' Tricone Cuttings T.D .
and Caving Problems, unable to
Sample Undisturbed Material.
Thermal Probe Installed to 31.0'
Stand Pipe Piezometer Installed to
31.0' .

Sh
0.0'

50/3.0"

14.0-22.0' No Visible
Ice, Nb

--14.0'

___ ---33.0'

SILTY SAND WITH SOME
TO TRACE GRAVEL

(j) Ref.

@*

. __ . __ . __ . __ . .,J8.0'

(042
GRAVELLY SAND WITrl SOME
SILT AND SCATTERED
COBBLES
Brown

'\ ORGANIC MATERIAL
0

.
5

,

ffi SILTY SAND WITH SOME
GRAVEL AND SCATTERED
COBBLES
Brown

(})16

@25

@29

Sh

Sh

Sh

Sh

Sh

Sh

0.0' AH-D14
A.~ 8-27-81

-=- ,....,..-....

r~<'-~----------------~"~------------'-----~--='--- ---------\

Elevation 2272.7'

Scale: 1"=5'

PREPARED BY'

R&M CONSULTANTS, INC.

PREPARED FOR:

BORROW .-\REA D

AUGER HOLE AH-D14



-

-I

I""'"
!

r-
I

r

.....

LABORATORY TEST DATA



'~"~"~'I C'~"I ] "'-~l "J .' "'1 1 1 - "'1 -~l -c- ] _..c)
1

PROJECT NO. 052504 R ¢M DATE October 17, 1980

CLIENT: Acres American, Inc. eON S U L TAN T S I INC.

PROJECT NAME Susitna Hydroelectric
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO.

LAB ~ ,
W % Unified

-0 io DEPTH "I" 3 11 2" 11, ~, I" B/4" 1/2" 3/8" #4 #10 #40 #2DO .02 .005 .00 Moist. LL PI Class.NO. lrz ~zg '~

AH-Dl 5 6.0'- 7.5' 100 99 95 94 90 84 69 42.3 19.0 6.1 2.6 11.1 NV NP 8M

AH-D1 6 8.0'- 8.5' 100 87 87 83 80 76 69 54 28.3 14.4 6.1 3.3 6.7 S11*

~D1 7 10.0'-10.3' -- 100 91 gl R7 7f.. f..? ,<=; 7 18.2 8.2 4.9 6.6 SM*

AH-D2 3 1.5'- 3.0' 100 80 80 80 77 73 72 67 61 47 28.5 12.0 3.2 2.9 25.7 NV NP SM

AH-D2 4 3.0'- 4.5' 100 94 92 90 89 86 79 62 35.0 21. 2 4.1 2.4 11.4 13 .9 NE.... _ ~M

AH-D2 5 4.5'- 6.0' 100 98 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. 3lIO.3 4.2 9.4 17.5 4.2 8M

~-

REMARKS' * Estimated Va1u~

** NV==Non.. Viscous........NP==NoILElastic

NOTE: SIEVE ANALYSIS: PERCENT PASSING



PROJECT NO. 052504 R ¢M DATE October 17, 1980

CLIENT: Acres American, Inc.
CON S U L TAN T S I INC.

PROJECT NAME Susitna Hydroelectric
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO.

DESCRIPTION 1~"
% Unified4" 3" 2" 1" 3/4" 1/2" 3/8" #4 #10 #40 #200 .02 .005 .OO~ Moist. LL PI Class.

DE"llM"l\T TtJ_pn_?R? 100 99.5 81. 3 69.6 50. E 42.1 55.9 33.2 CL-CH

1 T (Grab Sample)

DEADMAN W-80-300 100 95 93 89 87 86 80 76 58 26.9 9.2 3.0 1.3 6.6 NV** NP** SM

(Grab Sample)

'I

I---

lEMARKSI * Estimated ValuA
** NV=Non Viscous, NP=Non Plastic

NOTE: SIEVE ANALYSIS = PERCENT PASSING

1] j 7>
1
I
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PROJECT NO. 052506 R$M
Client: Acres American CONSULTANTS, INC.

DATE September 1981

PROJECT NAME Susitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAG E NO. 1

<.? IJJ

LAB ~o
...J. FI NE WET DRY MOISTURE0.0

DEPTH I 1/2" I" 3/4" 1/2" 3/8" 4 10 40 200 .02 .005 .002 L.L. P.1. CLASSNO. ~z ~z SPG DENSITY DENSITY CONTENT
ltl (jj

D5 4 7.5'- 9.0' 100 87 53 22 8 8M

D5 5 10.0'-11.5' 100 70 69 67 67 67 52 35 15.9 SM

D5 6 15.0'-16.5' SM
100 76 76 76 69 51 23.2

D5 9 30.0'-31.5' 100 84 60 26.4 14 NP 13 8M

D5 10 35.0'-36.0' 100 85 63 44.6 17 6 16 SM-SC

D5 11 40.0'-41.5' 100 98 96 92 87 73 55.2 23 14 12 CL

D5 12 45.0'-46.0' 100 88 88 88~ 48 25 3 39 14 9 8M-8C

* SMD6 13 4 5.0'- 7.5' 100 91 84 67 40.5 15 NP 10, 8

*
_.

D6 p,7 8.0'-11. 0' 100 80 55 23.2 13 NP 12,11 8M

D6 9 20.0'-21.5' 100 80 40 11. 7 17 2 12 8W-SM
__ I-_

** SMD6 10 25.0'-26.5' 83 83 80 77 75 71 67 51 32.5 15 NP 9

D6 11 30.0'-31.0' 8

D6 12 35.0' - 36.0' 100 98 94 89 83 65 40.5 17 NP 9 SM

D6 13 40.0'-40.5' 12

--1---

I
--1-----1------ - r -- .

REMARKS: * Sample Combined for Sieve Analysis and Atterberg Limits
** 100% Passing 2"

NP= Non-Plastic

NOTE: SI EVE ANALYSIS = PERCENT PASS I N G



PROJECT NO. 052506 R¢M DATE September 1981
Client: Acres American CONSULTANTS, INC.

PROJECT NAME Susitna Hydroelectric 2PARTY NO. PAG E NOSUMMARY OF LABORATORY TEST DATA

<!J lLJ ILAB ~Ci
-l. FI N E WET DRY MOISTURE0.0

DEPTH I 112" I" 3/4" 1/2" I 3/8" 4 10 40 200 .02 .005 .002 L.L. P.I. CLASSNO. Q:z :!:z SPG DENSITY DENSITY CONTENT0 <[ I
a:l (/)

D7 2 4.0'- 5.0' 11
.- f-----

D7 5.0'- 6.0' 11
f--- - --I-- _.-

D7 4. h 7.0' -10.0 I +. 100 97 91 88 85 79 71 51 31.2 12 11 SM

D7 E 15.0'-16.5' 100 90 88 8f) R4 RO 7." "i2 2f)fi 10 SM

D7 ..., 20.0'-20.2' 6 --

D7 C 25.0'-25.7' 100 94 94 94 94 77 51 23.1 2.62 9 SM

D7 9 35.0'-35.2' 9 ---+-
D7 Ie 40.0'-40.7'

~~j __ lill1
79 50 19BL___ 2.73 9 SM

l
D8 5 4.5'- 6.0' 100 82 82 57 39 17.5 14 NP 15 SM

--_..

D8 8 9.5 I -11. 0' 100 84 67 41.8 14 NP 14 SM-ML

D8 9 15.0'-16.5' 100 88 73 47 17.7 SM

D8 10 20.0'-21.0' 13

D8 11 25.0'-25.7' 100 77 77 72 72 72 55 33 11. 2 18 5 In SM-SP

D8 13 35. 0' - 36. 0 ' 100 97 95 91 86 72 52.6 13 ML

D8 15 45.0'-45.2' 9

D8 16 50.0'-50.2' 7

REMARKS: * SamDle Combined for Sieve An,qlvsis. ~

Np= Non-Plastic

NOTE: SIEVE ANALYSIS = PERCENT PASSING

~ ] ~ ] ~ ~ 1 ~ ~
-,

_'7. ,'J "' J
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PROJECT NO. 052506
R$MClient: Acres American CONSULTANTS, INC,

DATE September 1981

PROJECT NAME Susitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO, PAGE NO. 3

t!l w

1/2" 13/8"
LAB ~d

-I, FI NE WET DRY MOISTUREIl.o DEPTH I 1/2" I" 3/4" 4 10 40 200 ,02 ,005 .002 L.L P. I. CLASSNO, a:z ~z SPG DENSITY DENSITY CONTENTa
~

I
m

-

D9 2 1 1:;'_ '< ()' 100 91 91 91 _2.l1-
85 71 35.4

SM
--,--- -~e---

D9 3 3.0'- 4.5' 100 91 87 71 41.4 SM
--

D9 4.5'.,- 6.0'
93+ 75

SM4 100. 41.6 -- I--.

D9 5 6. 0'- 7.5' 100 97 93 91 86 79 55 20.9 SM
-~ 1--- --

D9 6 7.5'- 9.0' 100 86 61 23.0 SM
~

D9 7 9.0'-10.5' 100 86 86 75 53 21.7 SM

D9 13 40.0'-41.0' 100 99 98 91. 7 21 NP 21 ML
t-----1--.

D9 14 45.0'-46.5' 100 92 87 82.7 35 7 25 ML
-- --t---

---~--- * * '* +I
BORF OW D ~¥o

=1=
I--b- ~--, T

59 I 23BUL:B S MPLE 100 98'95.1 MH
---1---

.- -' --f------- ----~-~f-----

>--------- 1----

REMARKS: NP= Non-Plastic
*Sieve Size

NOTE: SIEVE ANALYSIS = PERCENT PASSING
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US. Standard Sieve Openings in Inche. u. S. Standard Sieve Number s Hydrometer

f~]1 II~
12 9

100...-.-. I I II 1
6 3 2 11/2 I 3/4 1/2 3/8 4 10 20 40 80 100 200 270

~O

~IO

1
1
20

I

---J30 -.c.
00

140
'il

i :t:
>...,
...

50 II)

011...
--I

0
0
u

--160 -c
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CLASSIFICATION 8 DESCRIPTION
----11-~--.,-----------_·

I I I I I I I

I I I I I I I .._--

I I I I I I I --~-..

DRAWN BY:

APPROVED BY:

DATE:
---_.,--~._---------

PROJECT NO.

f--BORROW AREA D
COMPOSITE GRADATION CURVE

I I I I ---
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US. Standard Sieve Opening. In Inches U.S. Standard Sieve Number. H yd,om.'.,
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BOULDERS COBBLES
GRAVEL SAND FINES

Coarse Fine Medium Fine Silt Sizes

..._~

SAMPLE NO. CONTE~T" OJ':STTY LL PI CLASSIFICATION 8 DESCRIPTION

A.H~Dl-5 11.1% NIT NP S11 I SILT .AND SAND \HTH TRACE GRAVEL AND TRACE CLAY
(E.C-7.5') I Non Viscous, Non Plastic

BORROW .AEEA D

DRAWN BY: DL
APPROVED BY:

DATE: December 19S0
PROJECT NO. 052504



US. Standard Sieve Openinvs In Inch., u. S. Standard Sieve Numbers Hydrometer
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IBOULDERS ~BBLES GRAVEL SAND FINES
Coarse Fine Medium Fine Silt Sizes , _.~._

SAMPLE NO. CONTENT I DENSITY LL PI CLASSIFICATION a DESCRIPTION

AH-Dl-6 6. 7/~ SM GRAVELLY SILTY SAND WITE TPACE CLAY
8.0-3.5 i)

BORRmT AREA D
DRAWN BY: DL
APPROVED BY:

DATE: December 1980
PROJECT NO, 05250

:J 3 M '1
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u.s. Slondord Sieve Openings In Inches U.S.Stondord Sieve Number s Hydrometer
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FINES
Silt SizesFine

SAND
MediumFine

GRAVEL
CoarseIBOULDERS I~BBLES! , I! 1 I 1 1

SAM PLE NO. I CONTENT I DENSITY LL PI CLASSIFICATION a DESCRIPTION

AH-Dl-7 6.6% SE SILTY SAND WITH Sm~E GRAVEL, TRACE CLAY

(l O. 0-10. 3' )

BORROW AREA D

DRAWN BY: DL
APPROVED BY:

DATE: December 1 SSG
PROJECT NO, 05250Lf



US. Standard Sieve Openings In Inches U.S. Standard Sieve Numbe" Hydrometer
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GRAVEL
Fine Medium

SAND
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FINES

Silt Sizes

SAMPLE NO. CONTENT DENSITY LL PI CLASSIFICATION a DESCRIPTION

25.7% NV NP SH SILTY GPAVELLY SAND W/TPACE CLAY

BORROW .A.REA D
DRAWN BY: DL
APPROVED BY:

DATE: December 1S'80
PROJECT NO. 052504
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Non Plastic

FINES

Silt Sizes

CLASSIFICATION a DESCRIPTION

Fine

SAND
Medium

SILTY SAND WITP. S01~E Cr.AVEL. TEACE CLAY

~ULOERS ~BBLES ICoorse
GRAVEL

I Fine

- I MOI$IU~tt U9u~SAM PLE NO. CONTENT ~NSITY LL

11.4% 13.9 NP I 811

BOPROW P..REA D

DRAWN BY:

APPROVED BY:

DATE: December 1 <::'80
PROJECT NO. 0525OL:-



us. Standard Sieve Openlno. in Inches u. S. Standard Sieve Number. Hydrom.t.r
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Silt Sizes

SAMPLE NO. CONTENT I DENSITY
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NP SH

CLASSIFICATION a DESCRIPTION

SILTY SAND WITH SaNE GRAVEL. TPACE CLAY

Non Viscous. Non Plastic

BORROW AREA D
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u.s. Standard Siovo Openings in Inches U. S. Standard Siovo Numbers H ydromotor
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SAMPLE NO.
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GRAVEL SAND FINES

Coorse Fine Medium Fine Silt Sizes

LL I Pi-r-- CLASSIFICATION a DESCRIPTION

15.5 I 2.2 I SH I SILTY SM~D WITH TRACE GRAVEL, TP~CE CLAY
(15. O~ 16 . 5 i )

BORRO~J f.REA D



u.s Standard Sieve Opening. '" Inche. U.S. Standard Sieve Numbe.. Hydrometer
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Silt Sizes

CLASSIFICATION a DESCRIPTION

SILTY SAND WITH SOHE GRAVEL. CLAY51-I2

PILL

Q.4/0

SAM PLE NO. I CONTENT I DENSITY

I

AH-D2-9 ~~1~~1~~~,~ ~~11~~jl~~~~~~~~~~~~~~~=~~~~===~~~~~~~~~~(20.0-n.2~: I I

BORHOW AREA D

DRAWN BY' DL
APPROVED BY'

DATE: December 1980
PROJECT NO. 05250'
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U_S_ Standard Sieve Opening. In Inch•• U_S, Stondord SlOve N"mber. Hydrometer
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Silt SizesFine

SAND
MediumFine

GRAVEL
, Coarse[SmJLDERS ~BBLES! I I I !. , ,

SAM PLE NO. I CONTENT I DENSITY LL I PI I CLASSIFICATION 8 DESCRIPTION

W-80-300 I 6.6% I I NV I NP I SM I Sandy I Till' with non plastic fines

(Grab Sam~-----+-~ I I GRAVELLY SILTY SAND WITH TRACE CLAY I
Well graded
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- Project No. 052504
Dot e __--='l'-"l~-_"'2'""'Oc=-..!.18j.J.0_

R8 M Consultant Inc.

LABORATORY COMPACTION CONTROL REPORT

Job Name and Location Susitna (Watana Dam Site)

Architect or Engineer Acres American Inc.

Contractor ~ ~ ~ _

A. Descri pt ion of Soi I:_W_e_l_l~G__r~a_d_e_d_'_T~i_l_l_'_-_G_RA_VE_~L_L_Y__','___S_I-.::L~T_Y'___"S~A=N'_=D'___'_W:.L./__=T:_::RA=C'_=E:..._::C::..=LA=y'__ _

B Unified SM AASHO
Materi al Ma rk ~ ~_ Classification Classification__

Source of Material Deadman Creek Sample N() 0. W-80-300

I"""! .
,

Natural Water Content~6% % Natural Dry Density PCF Speci fic Gravity _

Liquid Limit Non Viscous % Plastic Limit % Plasticity Index Non Plastic

B. Test Procedure Used__-----'-'"T_-_l-=-8-=-0_"=-D_"_-~AA~SH""T=_O"'___

C Tes~ Results: Maximum Dry Density 135.0 _____PCF Optimum Water Content

140

Sieve Analysis

Size % Passing
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9. 20::
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2
, l~ "

1 "
r3/4"
( 1/2"

3/8"

1"""# 4
i, if 10
, # 40

_#200
J . .02mrn

.005

.002II

5 10 15

WATER CONTENT - PERCENT OF DRY WEIGHT



PrOject No. _-=-0-=-5_2_5_0_4__
Dot e --=1=-:1=----=2=-0::...-_8:::.0:::...-

R8 M Consultant Inc.

LABORATORY COM PACTION CONTROL REPORT

Job Name and Location Susitna (Watana Dam Site)

Archi lect or Engineer__A_c_r_e_s_A_rn_e_r_i_c__a_n_I_n_c_" _

Conlractor _

A. Descri pti on of Soi I :__S_I-=L:..::T:.-::.A:..::N:..::D:........:C:..::LA=.::.:Y=--- _

Unified AASHO
Malerial Mark A Classification __C_L_-_C:..::H~__ Classificalion~,-

Source of Material __D_e_a_~_rn_a_n__C_r_e_e_k__S_a_rn__=p=__l~e_N_o_._W_-_8_0_-_2_8_2 _

Natural Water Content 42. Hi 0/0 Nalural Dry Densily PCF SpecificGravily --_d-.

Liquid Limit 5_5---=-.:"9=---_% PlastiC Limit % Plasticity Index __3=3"'--'-.-"'.2 _

B. Tes t Proced ure Use d__--=T::....---=l=-8::.0:::.......:M~e::::.t~h::::.o_'='d_"~A'___"_-___=_AA=S:"'"H:""T:..:O::.. _

C. Test Resulls:Maximum Dry Density__l_0_2_"_5 PCF Optimum Waler Content----2.2....D%

100

Sieve Analysis

% PassingSize

# 40
#200
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PROJECT NO. 052506-------- R ¢ M CONSULTANTS. INC.
DATE 6-15-81

; ~PROJECT NAME 5usitna HydroelectzLc
SUMMARY OF LABORATORY TEST DATA PARTY NO. PA GE NO. _

CD W ' ...
~d

-.J • 'L'

(LO
DEPTH

~z ~z 12" 7" 3" 2" l~" 1" 3/4', 1/2 '3/8" #4 #10 if20 #40 #80 100 #20C CLASSrn (f)
-

El7 1 0.5'- 1.0' 100 98 94 89 79 76~ SM-MH

El7 2 3.5'- 4.0' 100 98 82 73 41.~ 8M
---- -- -- --
El7 3 10 . 0 ' -10 . 5 I 76 75 70 64 56 51 46 42 35 27 19 13 7 6 4. ' G?-GM

E18 1 0.25'-0.75' 100 92 89 76 69 61 55 45 34 20 12 5 4 2.0 GP

E18 2 2.5' 100 90 88 88 84 84 83 82 80 79 78 73 50 45 28. 5M

E18 3 5'.'0'- 5.5' 100 98 93 81 69 57 50 37 29
..,

.. 19 9 3 2 1.1 GP
-- -- ..~- -- --

E18 4 10.0'-10.5' 80 65 60 56 48 43 39 36 29 22 15 9 4 4 2.4 GP
._- ---

._~

E19 1 1.0'- 1.5' 100 98 76 65 3.6 8M

E19 2 2.5'- 3.0' 100 99 95 53 44 1.2 SM

E20 1 1.5'- 2.0' 100 99 99 97 81 76 3.4 5M-ML

E20 2 3.0'- 3.5' 74 62 39 36 33 30 28 26 24 21 18 1:1 8 3 3 1.5 SP

E20 3 7.5'- 8.5' 100 91 85 84 84 83 82 R2 81 79 72 65 49 45 B1.4 SM

E20 4 11. 0' -11. 5' 72 58 56 50 46 43 39 38 34 29 23 18 11 10 6.4 SP-SM

E21 1 2.0'- 2.5' 100 97 92 84 82 70.3 SP-SC-- -
E21 2 6.5'- 7.0' 48 31 30 27 24 22 20 18 15 13 11 9 6 6 4.3 GP-GM

1--- ~_.

I

REMARKS: _
NOTE: SIEVE ANALYSIS: PERCENT PASSIN

C,.' t----"--- c:: ( .•~ f--~ f~ b:.... ~ ... ~.C" k.~ C.... l-
f
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852506

R$M 6-15-81
DATEPROJECT NO.

CONSULTANTS, INC.

PROJECT NAME Susitna Hydroelectric
PARTY NO. PA GE NOSUMMARY OF LABORATORY TEST DATA

(') w
~d O:d DEPTHg§z ~z +12' , 7" 3" 2" 1~" 1" 3/4''1/2" 3/8' #4 #10 #20 #40 #80 ~100 200 CLASSm (J)

E9 3 2.5' 95 81 77 71 67 63 60 55 50 45 41 28 25 6.6 GM

----
EI0A 1 3.5'- 4.0' 82 78 71 63 58 51 46 37 31 28 21 8 6 2.5 GP--
EI0l\ 2 6.5'- 7.5' 100 99 89 43 35 6.5 SM

EI0B 1 2.0'- 2.5' 100 91 86 77 66 54 48 36 28 18 11 4 3 2.1 GP--- f--- "
, ,

--, --- -- -- --

Ell 1 1. 5' 100 99 94 65 58 P-LJ S,1--- ---

Ell 2 5.0' 83 73 70 66 60 56 51 47 39 33 38 22 13 11 7.J3 GP-GMf- -- --

-- -- --
E12 1 2.0'- 2.5' 79 77 74 69 62 56 50 46 37 29 21 14.2 9 8 5.,9 GP-GM

E12 2 2.5'- 3.5' 00 94 91 90 88 86 80 59 53 38.4 SM

E12 3 3.5'- 4.5' 79 79 75 74 73 72 71 70 66 58 40 35 23.8 SM

E14 1 1.0'- 2.0' 100 97 85 61 20 14 5. SP-SM
---

E14 2 6.0'- 7.0' 73 58 56 52 48 45 41 38 31 25 18 11 5 4 2. 0 SP

~

E15 1 3.0'- 3.5' 79 77 65 50 45 37 32 26 23 17 13 9 5 2 2 • c GW-- ,--,----~ --- --

--- f----- ---
E16 1 3.0'- i3 •.§' 74 72 61 61 59 53 50 45 41 34 24 13 7 3 2 1. ~ SP

REMARKS: _
NOTE: SIEVE ANALYSIS: PERCENT PASSIN



052506
R¢M DATE

6-15-81PROJECT NO.
CONSULTANTS, INC.

Susitna Hydroelectric
PARTY NO. PAGE NO_PROJECT NAME

SUMMARY OF LABORATORY TEST DATA

(9 w
~d 0::0 DEPTH

~100 1+200~z ~z +12' I 7" 3" 2" F-" 1" 3/4''1/2" 3/8' #4 #10 #20 #40 #80 CLASS- ,
£I) Cf)

~-=~
.

EI 1 2.5'- 3.0' 96 92 82 72 61 56 47 38 33 ?7 lR 1 c; R GP-GM
~-

._--

El 2 7.0'_ 7.5·' 77 53 51 48 43 39 34 32 26 21 17 10 4 ~-~
GP

-..0:.""- --

--~

E2 1 2.5'- 3.0' 84 79 79 77 73 68 62 58 51 46 38 22 5 4 ").4 SP

E2 2 5.5'- 6.0' 64 55 54 52 45 40 35 31. 23 17 12 7 ? 1 .8 GW

_.--
'......,

E3 1 2.5'- 3.0' 78 54 54 49 41 37 32 28 22 16 ell 7 < ? < (;T,1
--- --

E3 2 10.5'-11.0' 75 57 56 55 49 43 37 33 26 19 11 6 < --2.... rL-6- Gp·-GW
---- -~---

--

E4 1 3.0'-3.5' 58 39 38 35 30 27 24 22 18 15 10 5 2 2 .0 GP--- ~---
E4 2 10.5'-11.0' 61 42 40 39 32 29 25 22 18 14 9 5 2 2 .2 GP
~~ e----

E5 1 1.0'- 2.0' 79 45 42 39 34 30 25 22 17 13 9 5 2 2 .0 G\J']-GP
------

E6 1 7.5'- 8.0' 100 99 90 87 83 81 75 69 59 46 25 22 b3.3 SM

-- ---
EB 1 2.5'- 3.0' 74 73 72 69 59 51 41 35 24 16 10 6 2 2 1 ( GW

E8 2 6.5'- 7.0' 100 99 95 89 83 77 64 46 24 10 2 2 • c -_.$P

-- -- --I---.-~- ---- --~ -
E9 1 2.5' 100 99 96 95 90.: ML-- ~--- I----'---~-

E9 2 4.5' 01 89 87 86 85 83 81 78 76 74 70 45 38 19. c SI'l
I

REMARKS: _
NOTE: SIEVE ANALYSIS = PERCENT PASSIN

t~ C.' (-~ ~-::;- c. ~-, I
~;'

L __ k-=-=- l
,~=~
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PROJECT NO. 052504 R ¢M DATE October 17, 1980

CLIENT: Acres American, Inc. CON S U L TAN T S I INC.

PROJECT NAME Susitna Hydroelectric
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO.

~ ,
UJ % UnifiedLAB ito-0 DEPTH 4" 3" 2" 1 1

" 1" 13/4" 1/2" 3/8" #4 #10 #40 #,200 .02 .005 .000" Moist. LL PI Class.NO, O::z ~z
~

g
In

AH-El 3 1.0'- 1.5' 11 nn 99 48.0 19.6 C:M

AH-El 4 2.0'- 3.5' 100 C)R SC) ') )7 1 ML*

AH-E3 6 4.5'- 6.0' 100 89 89 83 80 7h 7) h) ')) )R 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 r::TA7

AH E4 6 5.0'- 6.5' 1 nn 99 98 92 66 )) ) 17 .6 C:M

,
AH-E7 3 2.0'- 3.0' 100 85 73 56 49 1c) 11 1 ) 2.1 2.3 r::1:0

AH E9 2 1.5'- 3.0' 11 nn 99 28.6 1') 7 C:M

AH-E9 6 6.5'- 8.0' 100 95 87 79 ""7 44 11 17 .0 4 4 r;M

REMARKS' ** 1-2" Rock Present in Samole

* Estimated Value

NOTE: SIEVE ANALYSIS = PERCENT PASSING
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GRAVEL
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AUGER HOLE LOGS
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1 r,
• :J

46

Refusal
SANDY GFAVEL W/TR~CE SILT
Numerous Cobbles

Refusal
Boulder at 10', Refusa10 'T.D.

20
SILTY SM~D GRADING TO
TO SAND W/SmlE SILT

ff\ Brown
'<..I 15
__________ 4.5'

Q) ORGANIC MATERIAL

---------Q)

AH-E2

7-18-80

51

Sl

Sl

51

Sl

Sp

25'T.0.

28

Refusal

Refusal

Refusal

Refusal
Boulder, 7.5' - 10'

SANDY GRAVEL W/SO~E SILT
Brown
~cattered Cobbles, 4'- 25'
100+

Refusal

Boulder, 20.5' - 22'

ORGANIC MATERIAL- .5'

SILT \VSO,.,~1E SAND--.!~6~~L....I.4__ 1. 0 '
SILTY SAND
41, 27.3%, ML, F4

Tan 4'
~-W~al--- ----

A

51

AH-El

7c-:,,:1~-"T8?0....- 0'

Sp

9'~
vi. D':-=-

l
'l
. !

FT
I
I

:1
I

1
J

!'j

I

PREPARED BY' PREPARED FOR'

BORROV' AREJl. E
AUGER HOLES AH-El AND AH-E2

Scale 1"=4



AH-E4

7-17-80

AH-E3
7-3-80
f'"7""...-.--=------------- 0 '

Sp ORGANIC rffiTERIAL

G~VE~ W7ffiffisANiJ AND
TRJ'..CE SILT

"-------1'
4 5R-. SILTY SAND
@~100+-----1.5'

@ 60 , 4. 4 96 , SP / SN , F 2 0

100+, 0.7%, GW, NFS
Scattered Cobbles,
1. 5' - 20 I

Refusal

SANDY GRAVEL W/TRACE TO
Sm1E SILT
Brown, Subangular to

Subrounded

100+

94

20'T.D.

Sp

Sl

O·
,..,·.,,....,olc.l-4/ ORGAN:::C MATERIAL

.--.---------- 0.5'o SILT 1'l/Sm1E SAND
~ BrO\ill ,
3''-24------ -1.5

SMlD I-<l!Sm1E Sr:r~TGD t6· Oranqe-Brown
.........,,-= -- -- -- -- -- - -- -- J. '
~<~~~5J 22 SANDY SILT .

~=~--- 4.5'
26, 17.6%, SM F2
Scattered Cobbles, 4.5'-20'

Refusal

100+

SANDY GRAVEL W/TRACE SILT

Brown, Subanqular to Subrounded

Refusal

20'T.D.

,~~·'i

PREPARED FOR'PREPARED IIY'

RA" CONSULTANTS, INC.

EORR C\·I AR EJl E
AUGER rlOLES At!- E3 JlND AH-E~



I'I
I

51

Sl
Sl

Sl
S1

Sl

Sl
A

J S1
A

S1

r

4 ORGANIC ~ffiTERIAL

2 - 8 siLTWITAACES"ANi? 1

3 38 AND ORGANIC ~ffiTERIAL

~ Red-Tan 2'
4 Refusar- - --
5 100+

100+
GRAVEL W/TRACE TO SOME
SILT, SOME SAND
Brown, Subrounded to
~~~~~~~lar

Refusal

Scattered Cobbles and
Boulders, 2'-10'
Refusal

~~"""-----------iO'T.D.
WATER TABLE NOT ENCOCNTERED

Sl

8 '
\'1.0.

Sl

Sl

Sl

Sl

t::::"::m~';;;""-----------O'
ORGk~IC ~ffiTERIAL---------.5'

3 ~~D lv/TRACE SILT

-----------2.5
""''''''.....'4''_ Re fusal

SANDY GRA\'EL W/TRACE SILT
Brown
Scattered Cobbles, 2.5-6'
Refusal

32
INTERLAYERED SANDY SILT
AND SILTY SAt'\jDBrown

~:+9 __2~ 9'

Refusal
SANDY GRAVEL
IV/SOME SILT
Brown, Subangu1ar to Subrounded
Scattered Cobbles, 9'-26.5'

Refusal

81

80

~.......,,-------------26.5 'T. D.

r
I

,Rill CONSULTANTS, INC. ~

BORRmJ P.REJl. E
AUGER HOLES AH-E5 AND AH-EE

Scale 1"=4 1



100+
SANDY GRAVEL
~]/TRACE SILT
Yellow-Brown

Refusal
Scattered Cobbles, 3'-6'
Boulder at 6', Refusa1 6 'T.D.

WATER TABLE NOT ENCOUNTERED

37
SAND WI SOME SILT
(;RADING '~O SAND

_ W/TRAC~RAV~ 3 '

AH-E8
...7_-.,.2...1_-_8_0 0 •

_ ~ ~RGANIC ~1ATERIl\L_ --0.5 '
.,::"-::

Sl

Sl

Sp gr.: 2

?i.f.'~.:.;
S 1 'i>O'::

Sp

Refusal
Boulder at 5.5', Refusal

2.3%, Gl'-l NFS
SANDY GlillVEL
W/TRACE SILT
Yellow-Brown

Refusal

Scattered to Numerous
Cobbles, 0-5.5'

RefusalJ:.::..:::..uc. 5.5' T . D.

WATER TABLE NOT ENCOUNTERED

AH-E7
·c:/-~2;0,.-_B:.0~ 0'

Sl

Sl

Sp

PREPARED BY' PREPARED fOA'

BORROVI Jl.REA E
AUGER HOLES AH-E7 AND AH-E8

Scale 1"=4



F2

No Recovery

SAND W/SOME SILT
AND TRACE ORGANIC
MATERIAL
Yellow-Brown

100
Scattered Cobbles,
2.5'-8'

56
SANDY GRAVEL W/SOME
SILT

4.4%., GM, Fl
Boulder at 8', Refusal

----------2.5'

AH-E9
7-20-80
~~------------oI

.~~~
~,;."u.------------8' T.D.

A

51

Sp

Sl

Sl

Sl

.....

WATER TABLE NOT ENCOUNTERED

.....

,l/M9l.

'-I,

i~

PREPARED BY I

BORROy! AREJI. E
AUGER llOLE JlJ!-E9

Seal l"=?'

PREPARED FOR'
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TEST PIT/TEST TRENCH LOGS



1

TP-El

__-4:.-/-1-.:9/:..-8-1--.,....--- 0.0'

Nbn

SANDY GRAVEL WITH NUMEROUS
COBBLES AND SCATTERLD BOULDERS

GP

0.0'-3.0' No Visible Ice,

SANDY GRAVEL WITH ~HACE SILT

ORGANIC MATERIAL
Black

B
s

B
s

10.0' "

1"'1"'
I

I

ITI
: I

t.r
::1 .

~

II

f
I

PREPARED FOR'

I-;.:P:RE::P:A;R~E~D;;;B;Y~';:;;--;:::.::;- ~ ~~~;~I·-~-_R-~-:-_-E-~-------·-"-;""'".~~l~-

R OM CONSULTANTS. INC.
.. Scale: 1 "=2 '



1

Nbn

GW

SANDY GRAVEL WITH NUMEROUS
COBBLES AND SCATTERED BOULDERS

3.0'-12.0' Little Visible Ice, Vx

Grayish Brown

0.0'-3.0' No Visible Ice,

'fhin Organic Layer at Surface

R'~'-L_..lQ...~~L-- ~12 .0' T . D .

TP-E2 Elevation 1436.6'
:.F~Y~""-'-7VC""""-------------------0.0'

;~~,
··~·.··,,-'O· .. t'.·D:1 GRAVELLY SAl\JD ~HTH SCATTERED
'.0 O. . ) . _ o·.... 'o~ 0<1 COBBLES
~V~<~~I '
::~.,<".~ Gray>sh nro~

:';.p./.'.}(j.....'O:.:O fJ:\ r O SP
u-'d>O~(( \V_'_ _, -3.0'
00·'.",09 00 9"
, .,." .

o .0

'"b

Bs

Bs

Groundwater Not Encountered.

PREPAMlJ BY' PREPARED FOR'

BORROW AREA E
TEST PIT TP-E2

R:&Y: CONSULTANTS, r,NC.

Scale: 1"=
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r
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B
s
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PREPARED BY I

RIM CONSULTANTS,

TP-E3
4/17/81 Elevation: 1464.2'
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LABORATORY TEST DATA
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PROJECT NO. 052504 R ¢M DATE October 17, 1980

CLIENT: Acres American, Inc. CONSULTANTS, INC.

PROJECT NAME SusHna HydrQe] ectric
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO. C-Ol

% Unified

DESCRIPTION 4" 3" 2 11 I~" 1" 3/4" 11/2" 3/8" #4 #10 #40 #200 .02 .005 .002 Moist. IlL PI Class.

H W-Rn-")t::t:. 100 95 88 84 81 78 71 64 53 38.2 24.3 13.6 8.6 10.9 21. 7 9.2 GC-SCKClf.lf.lllW

I (Grab Sample) GM-SM

BORROW H W-80-257 100 97 92 89 84 81 73 66 54 36.0 19.6 8.9 5.2 12.3 17.1 2.5 GM-SM

(Grab Sample)

--_..

-

REMARKSl

...... _ ••••' .~ • 0 •• _ ••• .. _._. ••• _ ••• "._._

NOTE: SIEVE ANALYSIS = PERCENT PASSING



PROJECT NO. 052506
R¢MCLIENT: Acres American CONSULTANTS, INC.

DATE October 5, 1981

PROJECT NAME 8usitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO. 1

(.!) LlJ

ILAB ~d
....I. FI NE WET DRY MOISTUREQ.o

DEPTH L.L. P. I. CLASSNO. Cl::z :::!;z 3" 2" 11.:2'1 1" 3/4" ~" 3/8" 4 10 40 200 SPG DENSITY DENSITY CONTENT0 ;}jIII

HI 2 1.5'- 3.0' 100 92 89 85 82 74 59 46 24.8 1 < C:M

HI 3 3.0'- 4.0' 16

HI 4 4-.5'- 6.0'. 100 96 96 94 92 88 79 60 21 4 <? 17 17 Qr

HI 5 6.0'- 7.5' 100 93 90 86 77 66 51. 7 34 21 II", (,"T.

*HI 6, 7.5'-10.5' 100 98 94 88 85 82 74 64 55 1 ')t:; 7 1') 1') CL-ML

* GM-GP
HI 8. ( 15.0'-21.5' 100 69 57 50 45 41 34 28 20 l2 1 21 NP q

*H2 2-, 1.5'- 6.0' 100 95 91 85 69 48 22.9 1\lV 1\lP 23.17 2 h 8M

* SMH2 5- 6.0'-10.5' 100 88 83 82 78 74 (;7 (;1 SO 15.0 1Q 1\TD 7,11,1 --

H2 8 15.0'-16.5' 100 90 85 80 76 65 51 32.7 In 8M

*
H2 B,le 20.0'-25.5' 100 93 84 7R 7< h? LlQ '{ 1 t:; 17 NP q h 8M

ru- *H2 330.0'-40.8' 100 95 89 87 82 71 61 39.7 18 5 8,8,7 8M-8C

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 .C:M-c:r

H3 7 9.0'-10.5' 100 99 97 93 82 63 40.(; 1\1'1 1\TD 12 .C:M

H3 8 15.0'-16.5' 100 93 88 83 67 51 29.9 ILl Np q 8M

H3 9 20.0'-20.3' 12

H3 10 25.0'-25.2' 14

REMARKS: * Samples Combined for Gradation and Atterherg Limits
NV = Non-Viscous, NP = Non-Plastic

NOTE: SI EVE ANALYSIS: PERCENT PASS IN G

~ i I
1- 1



-- ] ~~~}_ C]_] ) 1

PROJECT NO. 052506 R$MCLIENT: Acres American CONSULTANTS, INC.
DATE October ]981

PROJECT NAME Susitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAG E NO. 2

t!) w
LAB ~d

-l. FI N E WET DRY MOISTUREll..0 DEPTH 3" 2" 1l:i" 1" 3/4" !.,,, 3/8" 4 10 40 200 L.L. P.1. CLASSNO. o:::z ::iEz 2 SPG DENSITY DENSITY CONTENT0
~lD

*H4 3. l 3.0'- 6.0' 100 82 82 73 66 61 5S 49 .17 ?O .:1 'J"":1 7 1h 11 GM-GC

*H4 5,6 6.0'- 9.0' 100 89 87 86 85 81 74 67 55 39 5 ?() .Ii 1 <:; 1 1 SM-SC
*H4 ~.8 15.0'-21.5' 100 92 90 R1 7P. 74 64 55 41 27.2 ?? 1\lD 1 1 C:M

H5 3 3.0'- 4 '" 23

H5 4 4.5'- f, 0' 100 95 93 89 86 78 72 62 41 0 ?1 c:. 16 SM-SC

tiS 5 6.0'- 7.5' 100 89 73 45.2 ?? h 17 CM_Cr'

'"
H5 r; 7 7.5'-10.0' 100 81 76 76 7f, 7f, 7f, f,1 49 11 1 21 4 10 9 SM-SC

H5 R 15 . 0 ' -15. 7' 11

*H6 6 7.5'-10.5' 100 97 91 91 RR 7R f,9 r:;1 1? r:; 1\lU 1\lD 11"":1 1'J CM

Hh 9 20.0'-21.5' 6

Hf, 10 25.0'-26.5' 1100 9r; 91 90 70 C:"":1 45.5 23 9 11 SC

H6 11 30.0'-31.0' 10

H6 1 ? 35.0'-35.6' 1no R? R? 71 71 hh 47 34 19 2 21 6 8 SM-SC

H6 13 40.0'-40.4' 8

REMARKS: * Samples Combined for Gradation and Atterbergr.irnits

NV = Non-Viscous, NP = Non-Elas±ic

NOTE: SIEVE ANALYSIS = PERCENT PASSING



PROJECT NO. 052506 R$M DATE October 1981

CLIENT: Acres American CONSULTANTS, INC.

PROJECT NAME Susitna Hydroelectric PARTY NO. PAGE NO. 3
SUMMARY OF LABORATORY TEST DATA

III W l I ILAB ~o
-I. FIN E WET DRY MOISTURE

NO. a::z c..o
DEPTH 3" 2" 11

" 1" 3/4" ~" 3/8" 4 10 40 200 L.L. P.I. CLASS~z "2 SPG DENSITY DENSITY CONTENT0 «m (J)

*
H7 5, E 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 b,le 20.0'-25.7' 100 92 88 88 87 86 84 78 71 48 27.4 33 19 13.13 SC

RR 4 6.5'- 8.0' NV NP 14
~

H8 5, E 8.0'-11.0' 100 97 q2 8q 82 75 (;4 4/' 4 ')1:: 1 1 12 13 SC

H8 7 15.0'-16.5' 100 83 7_'L 77 72 70 (;2 5(; "iO 1(; 1 21 7 7 GC-GM
" --

~

GC-GMH8 8. c 20.0'-26.5' 100 75 75 TL 69 68 66 60 54 45 3~ 21 7 6,6
1--

---- --

BaR ow H 100 95 92 87 79 57 51 44 30. ' 23 6

Bul Sample
.-

f-- I------

REMARKS: * Samples Combined for Gradation and Atterberg Ljmits
NV = Non-Viscous, NP = Non-Plastic

NClTE: SI EVE ANALYSIS = PERC ENT PASS IN G

, l
, 11
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BORROW AREA H
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DRAWN BY'

APPROVED BY:

DATE:

PROJECT NO.
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PLE NO I ...v,~, ~,,~ ~,.m, 1 I ISAM . CONTENT - ~:::~,e~;'f I I I CLASSIFICATION a DESCRIPTION

I .. ~~ --~ ~_~~ 9.2 I GC-sc-r-poorly graded 'Till' with low Plasticity I
SILTY GRAVEL AND SAND WITH TRACE CLAY

BOP,ROW Ar..EA H
DRAWN BY' DL
APPROVED BY;

DATE: December 1980
PROJECT NO. 05250",·
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CLASSIFICATION a DESCRIPTION

Poorly graded 'Till f with Non-Plastic Fines

SILTY GRAVEL AND Sp~D WITH TPACE CLAY

Bop-pm.) 1\;:'.£1\ H

DRAWN BY:

APPROVED BY;

DATE: Decemter 1980
PROJECT NO. 0525C'

~ ~ :1
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APPROVED BY:
BORROW AREA H
AUGER HOLE AH-Hl

DRAWN BY:

DATE: Oct
PROJECT NO.
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1981

052506
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SAMPLE NO. I CONTENT I DENSITY LL PI CLASSIFICATION a DESCRIPTION

AH-Hl #4 I 17
t-I--~

32 17 SC SAND WITH SOME CLAY, TRACE GRAVEL AHD SIL'r

BORROW AREA H

AUGER HOLE AH-Hl

DRAWN BY:

APPROVED BY: HClL

DATE: Oct .1981
PROJECT NO
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SAMPLE NO. I CONTENT" I oENsTn. I LL I PI I CLASSIFICATION 8 DESCRIPTION

I AH-H1 #5 ~ 16 I I 34 I 21 I CL ~NDY SILT WITH SOME CLAy ANDGMVEL I

BORROW AREA H

AUGER HOLE AH-H1

DRAWN BY:

APPROVED BY: MCH

DATE: Oct. 1981
PROJECT NO. 0525
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SAMPLE NO. Y
CONTENT I DENSITY LL PI CLASSIFICATION a DESCRIPTION

AH-H1 #6,7! 12,12
I I

25 7 CL:-ML SILT WITH SOME SAND AND GRAVEL, TRACE CLAY

BORROW AREA H

AUGER HOLE AH-Hl

DRAWN BY:

APPROVED BY: MCH
DATE: Oct. 1981
PROJECT NO. 052506
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DATE; Oct. 1981
PROJECT NO. 052506
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Project No. 052504
Dote 11-20-80

RBM Consultant Inc.

LABORATORY COMPACTION CONTROL REPORT,-
",

Job Name and Location Susitna (Watana Darn Site)

Architect or Engineer Acres American Inc.

Contractor-II
A. Description of Sci I: Poorly Graded "Till',

I SILTY GRAVEL AND SAND W/TBACE CLAY
I.

C Unified AASHO
Material Mark Classification GC-SC Classification __......,

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

"... Natural Water Content 10.9 % Natural Dry Density PCF Specific Gravity

Liquid Limit 21. 7 % Plastic Limit % Plasticity Index 9.2

~ B. Test Procedure Used T-180 Method liD" - AASHTO

C. Test Results: Maximum Dry Density 139.0 PCF OptimLJm Water Content 6.2 %

\

Sieve Analysis \
"""

I\.
: Size % Passing \

\
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I WATER CONTENT - PERCENT OF DRY WEIGHT
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--



r

-

!"'"
\

I"""

I

G

G

B~~b=:I:""T'"----------------_O.O I

SA1\lD AND GRAVEL WITH

NUHEROUS COBBLES
Brown

u.ol.LAll~~.:..:L----L..-=- 4.5 'T. D.

Water Table Not Encountered.

0.0'
r;==::~~~~------------'--

SANDY GRAVEL WITH SOME

SILT AND SCATTERED COBBLES

Brown

4.5'

@GW
=~~""'::'::;..:.L....-\. GRAVEL ~VITH SOME SAND AND

SCATTERED COBBLES

Brown

Water Table Not Encountered.

R&M CONSULTANTS, INC.

Prepared for:

RIVER ALLWIUM

TEST P+TS

TP-R2l, R22

Scale:



,...
I

r
i

i

I

LABORATORY TEST DATA
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PROJECT NO. 052504 R ¢MCLIENT:
DATE October 17, 1980

Acres American, Inc. CON S U L TAN T S I INC.

PROJECT NAME Susitna Hydroelectric
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO.

% ~nified

DESCRIPTION
4" 3" 2" 1~" I H 3/4"/1/2\' 3/8" #4 #10 #40 #200 .02 .005 .OOL Moist. LL PI Class.

STREAM
ALLUVIUM W-80-302 100 92 90 82 69 58 45 38 27 23 14 2.6 GP

(Crab Sample)

-

tEMARKSl
NOTE: SIEVE ANALYSIS = PERCENT PASSING



PROJECT NO.
052506

R¢M DATE
October 29, 1981

CLIENT: Acres American, Inc. CONSULTANTS, INC.

PROJECT NAME Susitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAG E NO 1 of 3

(!) w
~d O:dgsz ~z

uc.rln

OJ (fJ 4~" 4" 3" 2" 1~" 1" 3/4 ' 1/2" 3/8' #4 #10 #20 #40 #80 ~100~200 .02 .005 .002 CLASS

TP-R1 2 1. 5' 2.0' 11 nn q<; Rq 78 f..7 <;q 4q 41 11 ?? 1 f'; 1 ':l c:. II ..., ') GP

TP-R 4 3.0'-3.5' 100 99 87 79 65 56 45 39 28 . 20 14 13 5 4 1.5 GP

'i'P-Rl 5 3.5'-4.5' 100 98 94 79 67 57 46 39 29 21 17 13 4 1.5 GP

TP-R' 1 0.0'-1.0' 100 77 64 54 44 39 33 29 23 18 16 15 7 5 2.0 GP

TP-R 2 4.5'-5.0' 100 94 89 74 63 50 42 14 30 7.1 14 11 1 1 h c; ') n GP
'; : l

TP-R. _2_ 4.5'-5.0' l",QQ"~ 8q ~ f..n 47 40 ?g ?? c'17 lLt 5...- < 1 ') GP

TP-RL 2 4.0'-4.5' 10n q7 8f'; 77 f..<; <;R LtQ 41 11 ?<; 17 1 1 ') 0.7 GP
. -

TP-R~ 1 0.5'-1.0' 100 90 79 69 61 53 47 36 23 12 8 5 4 2.2 GW

TP-R 2 3.0'-3.5' 100 95 90 80 75 66 60 51 44 32 21 10 8 2 1.1 GW

TP-RE 2 2.0'-3.0' 100 99 95 92 89 72 65 k17.2 15.6 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 91 91 87 86 84 77 75 72 47 3 1.e SF

TP-Rl 1 0.5'-1.0' 100 92 73 67 57 51 44 39 28 19 15 11 5 4 1.7 GW

REMARKS: River Alluvium Test Pits, Watana Area
NOTE: SI EVE ANALYSIS = PERCENT PASS I NG

C "JI _.J L ••J t J J .J J J J



1 -1 :-l----} 1 ----, J --] 1 ] - 1 --}

PROJECT NO.
052506

R¢M
CLIENT: ACRES AMERICAN, INC.

CONSULTANTS, INC.
DATE October 29, 1981

PROJECT NAMESusitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO ;( of 3

(9 w
~d tid DEPTH13 z ~z

4~" 4" 3" 2" 1~" 1" 3/4 '1/2" 3/8 ' #4 #10 #20 #40 1#80 I#lor 1It20r o? on" .op? CT·ASS[lJ U)
-

TP-R9 1 0.5'~1.0' .lOO. 9q 6.~~----5.Q 2A~f 4n 1 I; 1.3 'SM

!rP-R11 1 1.0'-1.5' 100 99 82 ~.11n ( SM

b:'P-R1 D 2 3.5'-4.0' floo 92 88 81 76 71 68 64 61 59 r:;r:; 38 ":\1 114 2.0 .67 .63 SM-SP
-

---
[rP-R1 1 0.5'-1.0' 100 90 80 66 58 48 42 33 27 24 19 7 ~ 2.4 GW

'I ':

GP[rP-Rl 2 3.5'-4.0' 100 ~ 81 68 60 49 42 30 ...2.2..- :-°1 Cl 14 5 4 2.0

--_. --
!I'P-Rl 1 0.5'-1. 0' 100 92 77 65 58 49 43 33 26 23 21 7 3.3 ~P --
TP-Rl 2 4.5'-5.0' 100 ~ 79 f,7 -.5...9.- 4Cl 41 ":\? ?I; ?o lLl 5 3 1.5 GW

TP-R1 2 5.5'-6.0' 100 93 85 74 65 54 49 38 31 22 12 4 3 1.7 GP --

TP-Rl 1 0.5'-1.0' 100 95 88 75 66 55 48 36 28 22 ?o 7 " .L2 roT.7

TP-Rl 2 5.5'-6.0' 100 93 84 69 61 52 47 36 27 19 13 S 4 11 .4 GP-- -

TP-R1 2 5.5'-6.0' 100 Cll 82 44. 4.8 1.1 0.7 3M

--
TP-Rl ) 1 0.5'-1.0' 100 89 78 . 36._ SM

TP-Rl ) 2 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 GW-GM

REMARKS: River Alluvium Test Pits, Watana Area
NOTE: SIEVE ANALYSIS: PERCENT PASSING



PROJECT NO. 052506 R$MCLIENT: Acres American, Inc. CONSULTANTS. INC.
DATE October 29, 1981 .

PROJECT NAME Susitna Hydroelectric
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE N03 of 3

(,9 w ,~ .....
~d etd DEPTHgjz ~z

4~" 4" 3" 2" 1~" 1" 3/4' 1/2" 3/8' #4 #10 #20 1#40 #80 ~10()~200 .02 .005 .002 f:LASS(l) (f)
=

TP-Rl 1 1. 0' -1-5' 100 98 84 70 58 hn Ll' 36 ';;.] ),1 16- .1 1 Ll. 3. 1.6 my.oiY • .J..

TP-Rl 2 4.0'-4.5" 100 91 82 70 63 55 50 41 34 28 21 1 .., 11 7.0 GP-GM..LJ
----

TP-Rl ~ 2 4.5'-5.0' 100 91 84 81 73 63 56 42 33 24 14 5 4 2.8 GP

_..

TP-Rl 9 2 3.5'-4.0' 00 96 92 88 85 82 76 67 46 19 5 3 2.5 Sw-sp--- . ,
~~.-- -- -- --
TP-R2 J 1 0.5'-1.0' 100 98 98 97 97 97 91 48 39 15. SM-SP.__ .

TP-R2 ) 2 4.5'-5.0' 100 93 89 81 72 63 53 48 38 32 25 17 9 7 3.6 GW

- -- --
TP-R2 2 1 1.0'-1.5' 100 96 84 76 67 61 55 52 46 41 38 36 26 23 12. 2.4 l.0 0.6 GP-GM

TP-R2b 2 4.5' -5. 0' 1,00 96 83 72 56 47 36 29 18 12 9 7 .1 ? 1 ? GW....-

--

--.--

--
I

REMARKS: River Alluvium Test Pits, Watana Area NOTE: SI EVE ANALYSIS = PERCENT PASS I N

] .. 1 » , J ......1 ,.J .J ...J .... J .~.. _.cC_j J .J
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~tS Stcm~.Jrd Sieve Openino-s in t-nches U.S. Standard Sieve Number. Hydrometer
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RIVER ALLUVIUM

COMPOSITE GRADATION CURVE

DRAWN BY: J.M

APPROVED BY:L. J . A.

DATE: 1-82
PROJECT NO. U~25Ub
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u.s. Standard Sieve Openings in Inches U.S. Standard Sieve Number s Hydrometer
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STREN1 ALuvrill1
DRAWN BY: DL
APPROVED BY;

DATE: December 1980
PROJECT NO. OSLo .....



u.s. Standard Si ••e Opening. in Inch.. U. S. Standard SI••e Number. Hydrometer
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TP-Rl #2 GP GRAVEL WITH SOME SAND AND SCATTERED COBBLES

RIVER ALUFTTUM
TEST PIT Tp:"Rl

DRAWN BY' P.T.

APPROVED BY:
DATE: 11-6-81
PROJECT NO
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u.s. Standard Sieve OpenlnQI in Inches u, S. Standard Sieve Numbe" H ydrameter
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SAMPLE NO. CONTENT DENSITY LL PI CLASSIFICATION a DESCRIPTION

I TP-Rl #4 <;;F I GRAVeL WITH SOME S.i\ND AND SCATTERED COBBLES :

PROJECT NO. 052506

RIVER ALLUVIUM
TEST PIT TP-R1

DRAWN BY:

APPROVED BY:

DATE: 11-6-81

P.T.
T.1.
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SAM PLE NO. I CONTENT I DENSITY LL PI CLASSIFICATION a DESCRIPTION

TP-Rl #5 GP GRAVEL vIITH SOME SAND AND SCAT

RIVER ALLUVIUM
TEST PIT TP-R1

DRAWN BY: P • T.
APPROVED BY: T. I.

DATE: 11-6-81
PROJECT NO.
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DRAWN BY: P • T.
APPROVED BY: T. 1.
DATE: 11-6-81
PROJECT NO. 05250fJ
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TP-R2. #2 GP GRAVEL \VITH SOME SAND AND SCATTERED COBBLE,S

RIVER ALLtJVIllH
TEST PIT TP-R2

DRAWN BY: P. T.

APPROVED BY: T. 1.
DATE: 11-6-81

PROJECT NO. 052506
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DRAWN BY: p • T.
APPROVED BY; T. I
DATE: 11-6-81
PROJECT NO. 052506
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CLASSIFICATION 8 DESCRIPTION

RIVER ALLUVIUM
TEST PIT TP-R4

DRAWN BY'

APPROVED BY: T.r.
DATE: 11-6-81

PROJECT NO.
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u.s. Sfandard Sieve OpenlnQ. In Inch•• u. S. Standard Sieve Number. Hydrometer
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DENSITY LL PI CLASSIFICATION 8 DESCRIPTION

_'TP--R5 #1 @J SANDY GRAVEL

RIVER ALLUVIUM

TEST PIT TP-R5

DRAWN BY: p

APPROVED BY: T. I.

DATE: 11-6-81

PROJECT NO. 052506
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