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APPENDIX B 
WATANA DIAMOND CORE DRILLING LOGS 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 

Project ---"S"'u"'s-'-it-"'n"-'a'--'-H'"-y"-d'-'ro"'e'-'1-"e"'c-"-t'--n-'-'· c'--'-P-'-r"'o"-j"ec__,t"-------
Site --~W~a~t~an.'"a'----'(~S"'ou,_t._.h.__..B ... a'"'n"-kL) ________ _ 

PERMEABILITY CORE RECOVERY 
'K) cm/&ec. % DEPTH ELEV. 

(FT.) (FT.) 

ROD 

% 
NUMBER OF 
JOINTS PER 

lOFT. 

Job No. _ _cP_,5'-'-7"-00"'.'-"0"'5 __ 

Hole No. BH-12 

Sheet No. _1_ of _3 __ 

ROCK TYPE REMARKS 

Dike, mafic. 

Alteration zone. 

Shear. 

Shear. 

Shear. 

Shear zone. 

··-} 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

C I i e nt _ _,A""-LA,_,S""K"'A_JP;:_,O-"!JW"'-E"-R _tA,.,U_,_,TH="O'-"R"-I.!...TY,__ ______ _ 

Project~~~~~~-~~~~~P~r~o~j~e~c~t _____ _ 

Site 

Job No. P5700. 05 

Hole No. BH-12 

Sheet No. _2_ of __ 3_ 

REMARKS 

Alteration zone. 

Fracture zone. 

Fracture/alteration 
zone. 

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

Shear/fracture zon 

Shear. 
Shear. 

Shear/alteration 
zone. 

Alteration zone. 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHO"-'R,_,I_.c_TY-'-----

Project Susitna Hydroelectric Project 

Site ---'W"'a"'t""allna"--'(~S,o"'u'"th"--'8'-"a"'n"'kJ-) __________ _ 

Job No. P5700. 05 

Hole No. __ Bii:lL_ __ 

Sheet No. _3_ of __ 3_ 

ROCK TYPE REMARKS 

-t-+--+-t--4 Quartz 
-t--t-+-H Di o rite 

END OF BORING 
798.9' 



) . 'l 

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

SUMMARY LOG SUMMARY LOG 

Client ALASKA POWER AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No. P5700.0_1 __ 

Project Susitna H~droe 1 ectri c Project Hole No. COE DH-1 Project Susitna H'[droelectric Project Hole No. COE DH-3 

Site Watana Sheet No. _l_ of _1_ Site Watana Sheet No. __ 1 _ of _1_ 

PERMEABILITY CORE RECOVERY ROD NUMBER OF 
DEPTH ELEV. 

(J<) cm/uc. % % JOINTS PER 
ROCK TYPE REMARKS (fT.) (FT.) lOFT 

PERMEABILITY CORE RECOVERY ROD NUMBER Of 
DEPTH ELEV. 

0<) om/ut. % % JOINTS PER 
ROCK TYPE REMARKS 

/FT.) (FT.) lOFT, 
, .. 6 .4 0 .2 I ,.6 ,_. ,_, 15 

0 1459 Overburden 0 ll4b!l Overburden 

20 

40 TOP OF ROCK 43.8' 
f-- -1409 

filii Quartz r Shear, breccia. 
60 r- Diorite 

~ 408 

80 ··-

TOP OF ROCK 77.6' 
80 r-- I g~artz 

II Diorite 

~100 -1 J Shear, fracture, 
alteration zone. 

f120 rrm Dike andesite 
END OF BORING 

IOO- 358 

I<U 

tl -1319 
122.8' 

r+-
<U I 

-- - c-1-

180- 278 END OF BORING 
174.5' 

-

1--· 

1---

• • 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ____l\[JJ_S KA POWER AUTHORITY Job No. ___ll5_Z00.05 __ 

Project _Sus it nil_ Hydroe l ectl'i c Project 
- - Hole No. COE DH-4 

Site Watana 
- -- Sheet No. _l _ of __ l _ 

DEPTH ELEV 
PERMEABILITY CORE RECOVERY RQD NUMBER OF 

( K) em ;~\lc. % % JOINTS PER 
TYPE REMARKS CFT.) I FT.) lOFT ROCK 

,,.6 ,,_. ))~2 I 

u 14bl Overburden 

20 ---

40 - I-f-f-
~-- -1 11 '-I-f-

60 --

-- --~- ~-+~ 
TOP OF ROCK 70.0' 

80 -~ 

.. 
Quartz 
Diorite 

----

-1 ~ 361 ~-~ -- ] Core loss 4. 3' . 
~--

l r-
-~-1--- f-~- END OF BORING 

l· 
I 

I 122.9' 
f-- 1-1--

---r---- 1-1--~-- '-~---~ 

-- -~ r- -- ----

- 1--- 1--1-- - ~1--1---

--1--- --

--- 1---- I 

1- --
I 

---c--

I , 
-- --- --- ---~-- ~--

r-- -r ------

I 

--- 1-

lii 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client _ _A_l!\SKA POI<IER AUTHORITY 

Project _ _Susitna Hydroelectric Project 

Site _ ___W,-"a'"ta:unwa _____ _ 

PERME:ABILITY CORE RECOVERY 
(K) em/Bee % DEPTH ELEY. 

{fT.) ( FT) 

RQD 

% 
NUMBER OF 
JOINTS PER 

lOFT. 

Job No. _!2100. 05 __ 

Hole No. CO£ DH-5 

Sheet No. _l_ of __ l _ 

ROCK TYPE REMARKS 

porphyry(? 

END OF BORING 
176. 9' 



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

Client 

c) ·~1 
,-,,-,.1 

'"''~] 1 '] 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

'l 

ALASKA POWER AUTHORITY Job No. _ _,_P"'57"'0..,0...,.0,5c__ 
Project Susitna Hydroelectric Project Hole No. COE DH-6 

Sheet No. _1 _ of _1_ Site Watana 

NUMBER OF 
.JOINTS PER 

lOFT. 
5 10 15 

ROCK TYPE 

Diorite/ 
t-H-+++t-J Quartz 
±::-H-+-++-+-i D i or i te 

Quartz 
t-IH-T-+-+-J Diorite 

REMARKS 

TOP OF ROCK 3.5' 

Alteration zone. 

Fracture zone. 

Fracture zone. 

END OF BORING 
149.6' 

~ ·-l _,1 

Client 

Project 

Site 

DEPTH ELEV . 
{FT.) {ft.) 

0 1716 

1---~1· 13 

~1' ~1, ln 

H ~len 
'~J' 

- ., l '] '] --~ ) ., 

'J J 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

ALASKA POWER AUTHORITY Job No. P5700.05 
Susitna Hydroelectric Project Hole No. COE DH-7 

Watana Sheet No. _1_ of _1_ 

PERMEABILITY I CORE RECOVERY ROD NUMbER OF 

(K) em/sec. % % JOINTS PER 
ROCK TYPE REMARKS lOFT. 

1 .6 I ,.4 10.2 20 40 60 80 20 40 5 I 

_l uvel"our 1e1 OP OF RC 8.5 
Diorite/ 
Quartz 
Diorite 

FlShear/alteration 
zone. 

p Zone of four 
closely spaced 
felsic dikes. 

END OF BORING 
122.2' 

-

m 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 

Project Susitna Hydroelectric Project 

Site Watan.a_ ______ _ 

PERMEABILii'r' 

Job No. P5700.05 

Hole No. COE D,-.H'----"8 __ 

Sheet No. __ 1 _ of _1 __ 

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

END OF BORING 
150.0' 

-~ 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client _ _l\LASKA POWER--'A""U'-'-T'-"HO"-'R'-"I-'-TY'---------
Project _ Susitna Hydroelectric Project 

Job No. P5700. 05 

Hole No. COE DH-9 

Sheet No. _1 _ of Site __ Watana 

~! ' j 

NUII!BER OF 
JOINTS PER 

lOFT. ROCK TYPE 

Quartz 
11+-+-+--+-+--1 Diorite 

~ l 
I 

REMARKS 

Fracture zone. 

END OF BORING 
284.2' 



--~rl ~1 ~--~-1 ~~ ,---~-] 1 ---~--] ] l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY Job No. P5700.05 

Project Susitna Hydroelectric Project Hole No. COE DH-10 

Site __ --""'--"-"-=--------------- S heel No. _l _ of __ l _ 

DEPTH ELEV. 
PE·RMEABIL:ITY CORE R£COYERY 

!FT.) (FT.) (Kl .~m/nc. % 
AOO 

% 
NUMBEI'! OF 
.JOINTS PER 

.lOFT. HOCK TYPE J:~E.M.AR KS 

TOP OF ROCK 19.6' 

Diorite breccia i 
andesite. 
Alteration zone. 

Diorite breccia 
andesite. 

Diorite breccia 
andesite. 

Alteration zone. 

Fracture zone. 

END OF BORING 
203.5' 

J -1 

Client 

Project 

Site 

:DEPT-H I <E.L.E'Y . 
!f'T.) I fT.) 

,. 
-~ -----1 ' --c-~ l -1 1 -] 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

ALASKA POWER AUTHORITY 

Sus itna Hydroelectric Project 

Watana 

1":E'R.MEABIUTY CORE RECOVERY RQD 

lKl .cm/••c. % % 
NUMeER ·OF 
.JOINTS PER 

lOFT. 

I 

Job No. P5700. 05 

Hole No. COE DH-ll 

Sheet No. _l _ of _1_ 

ROCK TYPE REMARKS 

Fracture zone. 

Fracture zone. 

Fracture zone. 

Dike, andesite (? 

Shear/alteration 
zone. 
Shear/alteration 
zone. 

END OF BORING 
300.0' 

I 



Client 

Project 

Site 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

ALASKA POWER AUTHOR~IT~Y ____ _ 

Susitna Hydroelectric Project 
Watana 

Job No. __P_5lQ_Q_.0_5 __ 

Hole No.____IQ!~_ 

Sheet No. _l_ of __ l _ 

Fracture zone, 
minor shears. 

177-184.3 Shear/ 
alteration zone. 

291.3-295.5 Shear 
zone, healed. 
END OF BORING 

301. l' 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Cl i en! _____1\LAS KA POWER AUTHORITY ____ _ Job No. P5700. 05 

Project _ _5_u_si1na Hydroelectric Proj e_c,_.,t ____ _ Hole No. COE OH-21 
Sheet No. _1 __ of __ 2_ Site Watana 

PERMEABILITY CORE RECOVERY 

(K) em/sec. 0/<:~ 
DEPTH EL.EV. 
{FT.) {fT.) 

AQD 

% 
NUMBER OF 
JOINTS PEA 

10FT ROCK TYPE 

tt--+-+-+---1---l Q u art z 
Diorite 

REMARKS 

TOP OF ROCK 84.5' 

Alteration zone. 

Alteration zone. 

Alteration zone. 

Alteration zone. 

Alteration zone. 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA P_OW..,E.._R _._A..,U_.,TH"'O..,R.,_IT_,__Y:__ _____ _ 

Project S11sitna Hydroelectric Pro·ject 

Site Watana 

Job No. P5700. 05 

Hole No. COE DH-21 

Sheet No. _2 _of _2_ 

TYPE REMARKS 

Alteration zone. 

Alteration and 
sheared zone. 

END OF BORING 
603.7' 

'1 ] l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POolER AUTHORITY 

Project Susitna Hydroelectric Project 

Site Watana 

(FT.) (FT.) (K) cm/ttc. Vo 

RQO 

% 
DEPTH ELEV. PERMHB/1-ITY ICORE ~ECOVERY 

10-6 ,_4 ,_, 20 40 60 80 20 40 60 

NUMBER OF' 
.JOINTS PER 

lOFT. 

Job No. P5700. 05 

Hole No. COE DH-23 

Sheet No. _1 _ of _1_ 

ROCK TYPE REMARKS 

0 [1 ~OL uverburden 
I Diorite 

lllilt-+-+-1--1--+--l 

JP Jr KUCK 

I r20 T 

pshear/fracture zone 
rShear/fracture zone 
PShear/fracture zone 

~Shear/fracture zone, 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client _ ____a.Awl A"'"SwK.nA _jP'-'OmW"'-F"R _,A"-IIuTITHOwR'-'1...1T-'-Y __ 
Project Susitna Hydroelectric Project::__ __ _ 

Site Watana 

Job No. __ ['_5700.05 

Hole No._ COE DH-2_4 __ 

Sheet No. _1_ of _1_ 

Irregular contact 
with andesite. 

END OF BORING 
139.9' 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client __ ALASKA POWER AUTHORITY Job No. P5700.05 

Project Susitna_Hydroelectric Project Hole No._[Qf_Q!:L:_2_8 __ 

Site Watana 

OEPTH ELE\1. 
PERMEABILITY 
1KJ em/sec. 

(FT) (FT.) 
oo 6 ,_. o-' 

u 19/ I I 
1. 

,7 

~ -]· '1 
1---------

- --

-- ---

-100 -1871-
~-

~ 
, _____ 

1---

~ ~ 
I~ --

1------

---f-- -

1-----1-----
f--

I 

1--- f--

f-- - --
I 

f-- 1- ---

' 
I--- --

f----

I--
'-··-

------ -

CORE RECOVERY ROD 

% % 

20 40 20 40 60 

·~ 
I 

- -

... 
I-t-

1--t--
I 

t-

r-t--f-

---f--1-

1+-

I 

,_ 

I 

f-

NUMBER OF 
JOINTS PEA 

\OFT. 

' 
I 

r-r-

~ 
I 

Sheet No. _l __ of _l_ 

ROCK TYPE REMARKS 

Overburden TOP OF RoCJ<9.2' 
Andesite 
Porphyry pshear/fracture zone 

]Shear/fracture zone. 

Shear/fracture zone 

Fracture zone. 

AnrlP,itP 
END OF BORING 

125.2' 

u 

l 



CLIENT, 

PROJECT, 

SITE, 

CONTRACTOR: 
LOGGED BY·. 

DRILLING 
METHOD: 

LOCATION: 

NOTES, l) 
2) 

DEPTH 
(FT.) 

., 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.' 

Susitna Hydroelectric Project HOLE NO., 

Watana (North Bank) SHEET NO. 

1 

P5700.05 

BH- l 

l OF 10 

Interstate Exploration Inc. DRILLING OATES, August 10 TO August 14, 1981 
R.R. Henschel DATE: September 1981 

SOIL Casing Advancer CASING DIAMETER: NW (3.0") I .D. 
ROCK Diamond Core - Triple Tube CORE DIAMETER: NQ (1.75") O.D. 

LATITUDE N3,227,942 ELEVATIONS: DATUM MSL, 
DEPARTURE E743, 085 GROUND SURFACE 

AZIMUTH 030° ROCK SURFACE 
DIP 70° BOTTOM OF HOLE 

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

A.S .P.C., 
2049.7 
2032. l 
1767.9 

iWCK TYPE 
DESCRIPTION· COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RON 

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

Zone 4 

% 
REC 

(RQD) 

0 Overburden 

10 
(9.4) 

18.7 TOP OF ROCK 
(17.6) Quartz Diorite Medium gray to medium green-gray, medium 
20 

(13.8) 
grained crystalline rock, non-foliated with 
lO-l5J m7fics (biotite/hornblende), 10-15% 

February 1, 1982 

I 

Run l 
18.7-
21.0 

100 
(87) 

- 1 l l ) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-1 

"SHEET NO. 2 OF 10 SITE Watana (North Bank) 

DEPTH 
(FT.) 

30 
(28.2) 

40 
(37.6) 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOJNTING, FRACTURING, FAUl..TI NG, 
AI..TERATION, WATER LOSS OR GAIN, CAVING, 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°, zoo, and 70°. 

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

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 andTock 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. 

LENGTH 
OF RUN 

(FT.) 

Run 2 

21.0 
to 
26.0 

Run 3 

26.0 
to 
31.0 

Run 4 

REC 
(RQD) 

96 
(54) 

92 
(74) 

31.0 94 
to (88) 
36.0 

Run 5 
36.0 
to 
41.0 

92 
(56) 

e-----1-·---

Run 6 

41 .0 
to 
46.0 

100 
(90) 

39.5-39.6- Shear, 40°, very ti~ht,healed. l----\-----1 

50 
(47.0) 

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

41. l-46.5- Joints close to moderately clos~y 
spaced. 
49.4-63.9 - Joints closely spaced. 

Run 7 
46.0 
to 
51.0 

100 
(86) 

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



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroelectric Project 

SITE Watana (North Bank) 

HOLE NO. BH-1 

SHEET NO. 3 OF 1 0 

DE:PTH 
(Fl) 

60 
(56.4) 

70 
(65.8) 

80 
(75. 2) 

ROCK TYPE 

Quartz Di a rite 

DESCRIPTIM: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN 1 CAIJING 1 LOST CORE, CEMENTING, ETC 

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

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

75.9-76.1 -Joints at 50° and 15°, respectively 
with clay coating, sulphide mineralization. 
63.2-77.4 - Core is more highly broken 
mostly by drilling, very close to closely 
spaced throughout. 

LENGTH 
OF RUN 

\FT.) 

Run 8 

REG 
(POOl 

51.0 100 
to (76) 
56.1 

Run 9 
56.1 1 DO 
to ( 92) 
61.0 

Run 10 

61.0 100 
to (80) 

66.0 

-----

Run 11 
66.0 100 
to (90) 
71.2 

Run 12 
71.2 100 
to ( 94) 
76.2 

Run 13 
76.2 100 
to (88) 
81.1 

Run 14 
81.1 100 
to ( 94) 
86.2 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPO!'!T 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (North Bank) 

~OLE NO. BH-1 

SHEET NO. 4 OF 1 0 

DEPTH 

(FTJ 

90 
(84.6) 

100 
(94.0) 

110 
( 103.4) 

ROCK TYPE 
DESCRIFTI ON: COLOR, TEXTURE, FOLIATION, .JOINTING, FRACTURING, FAULTING, 

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

Quartz Diorite 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. 

93. l-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. 

1 00.1 5-101.2 - Core 1 ass l. 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. 

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

LENGTH 
OF RUN 

(FT) 

pun 14 

fun 15 
86.2 
to 
91.2 

Run 16 

91.2 
to 
96.2 

Run 17 
96.2 
to 

101.2 

'----
Run 18 
101.2 
to 

lOU 
Run 19 
103.9 
to 

107.0 

Run 20 
107.0 
to 

lll .2 

Run 21 
lll. 2 
to 

116.3 

REC 

(ROD) 

100 
(88) 

-

90 
(62) 

76 
(68) 

-----

100 
(44) 

100 
(97) 

98 
{86) 

100 
(100) 

1'l 
! 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

•>~~] 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-1 

SITE 

DEPTH 

(FT) 

120 
( 112.8) 

130 
( 122. 2) 

140 
(131. 6) 

Watana (North Bank) SHEET NO. 5 OF l 0 

ROC!< TYPE 

Quartz Diorite 

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

LENGTH 
OF RUN 

(FT. I 

Run 22 

116.3 
to 

120.4-135.0- Joints close to moderately close.121.2 

123.5-123.75 - Alteration zone, slightly Run 23 
bleached, slightly hydrothermally altered. 121.2 
Two joints at 30° and 50° with some clay/ to 
carbonate coating, slightly friable. 126. 1 
125.0-125.8- Healed breccia, quartz diorite 
fragments in fine grained quartz diorite 
matrix. 
126.1-127.3- Alteration zone, slightly Run 24 
bleached, hydrothermally altered and 126.1 
mineralized band, sulphide healed fractures, to 
tight, hard. 131.0 

-. 

Run 25 

131.0 
to 

135.8-174.2- Core becoming more fractured. 136.0 
Joints generally very close to close spaced, 
some drilling induced. Contains a few 
healed fractures. Run 26 

136.0 
to 

141.0 

Run 27 

141.0 
to 

145.5-146.45- Felsic dike, light gray, fine 145.5 
grained, less than 5% mafic minerals, hard. 

148.7-148.9- Joints at 20° and 30°, Run 28 
respectively, clayey material containing some 145.5 
rock fragments. Probably shear plane, no to 
slickensides. 149.7 

REC 
(ROO) 

100 
(100) 

100 
(96) 

100 
(100) 

98 
(98) 

l 00 
(80) 

100 
( l 00) 

100 
(76) 

~ , •.... ] 
] -- ~--- J l - ~.·1 ~'l 

••... •) 
~l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

'~ 

1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-1 

SHEET NO. 6 OF l Q SITE 

DEPTH 
(FT) 

150 
(141.0) 

160 
(150. 4) 

170 
( 150.4) 

180 
{169.1) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

OESCRIPTI ON: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENTING, 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. 

159.7-174.2- Shear/alteration zone, moderat~y 
to completely hydrothermally altered with 
localized shearing. 

159.7-165.4- Alteration zone, severely 
to completely altered, core friable, 
pitted, feldspars altered to clay. Very 
soft and plastic in upper 2.0 feet. 
Slickensides observed on soft clay coated 
remnant joint. Core loss 3.3 feet. 

165.4-171.0- Moderately hard to hard, 
bleached white, slightly friable along 
fractures and joints. 
171.0-174.2- Completely hydrothermally 
altered as above, friable, soft and 
clayey, plastic. 

173.6-174.2- Quartz vein. 
174.0- Partially healed shear or breccia 
zone, 20° to core axis, 0.5 inch wide. 

174.2-222.0- Fresh and hard, joints very 
close to moderately close spaced. 

LENGTH REG 
OF RUN 

I FT.) (ROD) 

Run 29 

149.7 81 
to (53) 

155.9 

Run 30 
155.9 76 

to (55) 
161.0 

Run 31 
161.0 58 
to (0) 

166.0 

Run 32 

166.0 100 
to (66) 

171.0 

------

Run 33 

171.0 76 
to (30) 

176.0 

Run 34 
176.0 100 
to (96) 

181.0 

J 



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 

DEPTH 
(FTJ 

190 
(178.5) 

200 
( 187. 9) 

Zl 0 
(197.3) 

Watana (North Bank) SHEET NO. 7 OF l 0 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION: COLOR, TEXTURE 1 FOLIATION, JOINTING, FRACTURING, FAULT! NG, 

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

LENGTH 
OF RUN 

(FT.) 

Run 35 

REG 
(ROD) 

181.0 100 
to (100) 

186.0 

Run 36 
186.0 
to 

191.0 

Run 37 

191.0 

195.6-196.6- Joint at 0°-10°, 
with thin coating of carbonate 
and sand size rock fragments. 

to 
partially open 196.0 
and chlorite, 

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. 

207. l-Z07.3- Shear, 30°, contains 0.13 inch 
wide brownish green calcareous clay with 
some small rock fragments, surrounding 
core hard. 

Z07.6-208.3- Shear, 10°, 0.06 inch wide, 
yellow-brown carbonate filling with small 
rock fragments. Surrounding core is hard. 

Run 38 
196.0 
to 

199.0 
Run 39 
199. 0-
ZOl.O 
Run 40 
Z01.0 
to 

Z03. q 
Run 41 

Run 4Z 
Z04.8 
to 

208.4 

1\un 43 
Z08.4 
to 

Zll. 0 
Kun 44 
Zll. 0-
216.1 

l 00 
(100) 

100 
(92) 

93 
(73) 

100 
(70) 

100 
(64) 

9Z 
( 9Z) 

100 
(76) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEIV YORK 

DRillliiiG REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

BH-1 PROJECT Susitna Hydroelectric Project HOLE NO. 

SITE 

DEPTH 
(FT.) 

2ZO 
(Z06. 7) 

Z30 
(Zl6. 1) 

Z40 
(2Z5.5) 

Watana (North Bank) SHEET NO. 8 OF 10 

ROCK TYPE 

Quartz Diorite 

DESCR!PTI ON: COLOR, TEXTURE, FOLIATION ,JOINT! NG, FRACTURING, FAULT! NG, 

------;u.:rERATJON, WATER LOSS OR GAIN, CAVING, !..OSTCORE, CEMENTING, E:TC 

!..ENGTH 
Of RUN 

(FT) 

REG 
(ROD) 

Zll.O-Z70.2- Drilling water return less than Run 44 
50%. 211 . 0 l 00 

ZZZ.O-ZZ4.8 - Alteration zone, moderately to 
severely hydrothermally altered, feldspars 
altered to clay. Texture intact. Very 
friable. 

ZZ3.5-ZZ4.8- Alteration zone, moderately 
hydrothermally altered, cut throughout by 
irregular fractures and joints, primarily at 
0°-l oo and 40°. Carbonate hea 1 ed but altered 
by hydrothermal solution. Penetrative up to 
0.06 inches around fractures. Weakened but 
moderately hard. 

to (76) 
Zl6. 1 
1-----1-----

Run 45 

Zl6. 1 
to 

221.0 

Run 46 
ZZl.O 
to 

ZZ6.0 

Run 47 

ZZ6.0 
to 

Z31.0 

100 
(8Z) 

100 
(51) 

100 
(78) 

224.8-243.0- Joints close to moderately close--------
spaced. Run 48 
Z26.0-ZZ6.5- Quartz vein, O.lZ inches wide 
at zoo to core axis, 0.75 inches wide 
alteration zone above it, moderately hydro
thermally altered. Moderately hard. 

ZZ6.3-ZZ7.3- Quartz stringer, 0°-10°, O.lZ 
inches to O.Z5 inches wide. 
227.7-ZZ8.Z- Mafic dike, aphanitic, zoo, 
0.5 inches wide, hard. Probably andesite. 
Z3Z.8- Shear, Z5°, less than 0.06 inch wide, 
hard, tight. Healed with carbonate. 

Z3l.O 
to 

Z36.0 

Run 49 
Z36. 0 
to 

Z40.9 

100 
( 100) 

100 
(94) 

-------

Run 50 
Z40.9 100 
to (90) 

Z46. 0 



''1 l 

CLIENT 

~~--l 1 .~---~1 ~~] -··=-···1- - l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

... ~. 

P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-1 

SITE 

DEPTH 
{FT.) 

250 
(234.9) 

260 
{244.3) 

270 
(253.7) 

Watana {North Bank) SHEET NO. 9 OF l 0 

ROCK TYPE 

Quartz Diorite 

DESCR!PTI ON :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTI NG 1 

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

LENGTH 
OF RUN 

IFTJ 

REC 
[AQD) 

Run 50 242.5- Shear, 30°, less than 0.06 inch wide, f-'-"'-"-=.!1-------.J 
possibly broken by drilling. Contains thin 
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. 

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

267.4-269,2- Joint, 5°, healed with 
carbonate. 

Run 51 

246.0 
to 

251.0 

Run 52 
251.0 
to 

256.0 

Run 53 
256.0 
to 

260.9 

Run 54 
260.9 
to 

265.6 
~-

Run 55 
265.6 

to 
270.2 

Run 5E 
270.2 

to 
275.4 

f-----

Run 5 

100 
(100) 

100 
{96) 

100 
(94) 

100 
( 100) 

100 
{80) 

96 
(96) 

-~, r·} ] 
,--~ - '1 , ...... ) ] 

.. 
] 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 1 

SHEET NO. l 0 OF 1 0 SITE 

DEPTH 

(FT.l 

280 
(263.1) 

290 
{272. 5) 

299.9 
{281.8) 
300 

(281.9) 

Watana (North Bank) 

~CI< TYPE 

Quartz Diorite 

DESCHIPTION; COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
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. 

END OF BORING 

i..ENGTI-I 
OF RUN 

(FT) 

Run 57 
275.4 
to 

280.4 

Run 58 

REC 
[RQD) 

100 
(1 00) 

~--

280.4 100 
to (25) 

285.6 

Run 59 
285.6 
to 

289.0 

Run 60 

289.0 
to 

295.0 

Run 61 
295.0 
to 

298.8 

Run 62 

100 
{82) 

83 
(58) 

100 
{82) 

I1JU 
(100) 

J 
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Client 

~~ 
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~~ 
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

cc_~] 

ALASKA P0\1ER AUTHORITY Job No. P5700.05 

Project Susitna Hydroelectric Pro~---- Hole No. BH-1 

Site ___ W"'a,_,t""a~na_iliQ)-th Bank) 

PERMEABILITY CORE RECOVERY 
(I() cm/s&c. '% DEPTH ELEV. 

(H) (FT.) 

AOD 

% 
NU~8ER OF 
JOINTS PER 

lOFT. 

Sheet No. _1_ of _1_ 

ROCK TYPE REMARKS 

healed. 
zone, 

OF BORING 
299.9' 

- ~ 

J -l -----J -- -1 --. -] J J 
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CLIENT: 

PROJECT: 

SITE: 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB l'lO.: P5700. 05 

Susitna Hydroelectric Project HOLE NO., BH-2 

Watana (North Bank) SHEET NO. 1 OF '13 

CONTRACT(>R: The Drilling Company 
LOGGED BY·. K. J. White, M.P. Bruen 

DRILLING DATES: July 14 TO July 27, 1980 
DATE, July 1981 

DRILLII'lG 
t.IETHOD: 

LOCATION: 

NOTES: 1) 

DEPTH 

(f't) 

0 

10 
(8.2) 

20 
(16.4) 

2) 

APPROVED, 

SOIL 
ROCK 

Casin~ Advancer 
Diamond Core - Triple Tube 

CASII'lG DIAMETER' NW (3.0") !.D. 
CORE DIAMETER: NQ ( l . 7 5") 0. D. 

LATITUDE N3, 227,7 25 
DEPARTURE E7 42, 040 
AZIMUTH 043° 

ELEVATIONS: DATUM MSL, 
GROUND SURFACE 

ROCK SURFACE 

A.S.P.C., Zone 4 
1838.8 
1830.6 

DIP 55° BOTTOM OF HOLE 1510.3 
WATER TABLE 

Depths measured along hole. True depths in ( ). 
1768.8 (7-28-80) 

All angles measured to the core axis. 

ROCK TYPE 

Overburden 

Andesne 
Porphyry 

OESCRI PTION, COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN 
ALTERATION, WATER LOSS OR GAIN 1 CAVING 1 LOST CORE, CEMENTING, ETC. LENGTH 

TOP OF ROCK 
GreemSI19ray to memum gray, f1ne gra1ned 
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 
carbonate filling. Disseminated sulphides 
throughout. 
10.0-23.4 - Joints closely spaced. 
15.8-16.9- Core badly broken by drilling, 
angular fragments 0.5 to 1.0 inches, carbonate 
fillin~~~d iron oxide staining. 

DATE, February 1, 1982 

I/ 

Run 1 

10.0 
to 

15.0 

Run 2 

15.0 
to 

18.7 

Run 2A 

Run 3 

% 
REC 

(RQD) 

100 
(46) 

100 
(57) 

82 (45 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 2 OF 13 SITE 

DEPTH 

(FTJ 

40 
r32.8) 

50 
(41.0) 

Watana (North Bank) 

ROCK TYPE 

Andesite 
Porphyry 

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. 

51.0- Flow structure. 50°. 

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

LENGTH REG 
OF RUN 

(ROD) IFTJ 

Run 3 
19.8 100 
to (58) 

25.0 

Run 5 
25.5 100 
to (58) 

30.5 

Run 6 

30.5 98 
to (24) 

35.5 

Run 7 
35.5 100 
to (92) 

40.5 

-· 

Run 8 
40.5 96 
to (53) 

45.7 

Run 9 
45.7 100 
to (77) 

50.5 

Run 10 
50.5- 100 
55.7 (81) 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 2 

SHEET NO. 3 OF 13 SITE Wa tan a (North Bank) 

DEPTH 

(IT) 

60 
(49. ij) 

70 
(57.3) 

80 
(65.5) 

ROCK T'I'PE 

Andesite 
Porphyry 

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

53.05- Joint, 30", less than 0.1 inch wide, 
rough, irregular, clay coating. 

55.7-60.8 - Core loss 0.7 feet. 

57.65-70.45- Joints very close to closely 
spaced. 

64.3 - Joint, 30", irregular, smooth, 
slickensides. 

~~N~0~ REC 
(FT) (RQO) 

Run 10 
50. 5 100 
to (81) 

55.7 

Run 11 

55.7 100 
to (55) 

60.8 

Run 12 
60.8- 76 
63.7 (38) 

Run 13 
63. 7 88 
to (28) 

66.9 

Run 14 
~~. 9- '~? 

69.7-70.5- Fracture zone, joints very closely f---.th>li....:Huyf-W""J..)n'_--J 
spaced, 30" 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 Ru~1ooTo) 
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+---f 
spaced at 20" to 60", fresh to slightly Run 18 
weathered. Clay and carbonate filling, ~?:~- r6Y 
rounded to subangular pieces less than 0.2 
feet. Core 1 ass 5. 9 feet. Run 19 

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

' ) 

77.5 57 
to ( 11) 

81.0 

Run 20 
81.0 97 
to (34) 

84.5 
Run ;> 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Watana (North Bank) SHEET NO. 4 OF 13 

DEPTH 

IFTI 

90 
(73. 7) 

100 
(81. 9) 

110 
(90.1) 

ROCK TYPE 

Andesite 
Porphyry 

Qf:SCAIPTI ON; COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LO$$ OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

81.9-82.3 Rubble 

LENGTH 
DF RUN 

(FT) 

REC 
(RQD) 

83.1-85.0 Fracture zone, joints very closely Run 22 
spaced at 30" to 60", some are healed. Some 85.0 77 
iron oxide staining and carbonate filling. to 

88.0-109.6 Shear/fracture zone, joints close 
to very close spaced at 20" to 80", with iron 
oxide staining, carbonate coating and clay 
gouge, slickensides. Core badly broken. Core 
1 OS S 11.8 feP.t. 

109.6-118.2 Shear/alteration zone, bleached 
chalky white breccia and gouge, 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 throughout. 
Core loss 0.8 feet. 

90.2 (51) 

Run 23 
90.2-
92.0 

Run 24 
92.0 
to 

95.0 

67 
(0) 

77 
(0) 

Run 25 100 
1-~~+--'-;( o_L_ 

Run 26 92 

Run 27 
97.8 

to 

(0) 

18 
(0) 

~ --z-9-
(0) 100.1-

101.8 

Run 29 

101.8 
to 

108.0 

3 
(0) 

RUn-30 ----,-g-
108.0- (O) 
109.6 

' (\ 

Run 31 75 
109.6 (0) 

to 
115.2 

Run 32 73 
115.2- (0) 
118.2 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Watana (North Bank) SHEET NO. 5 OF 13 

DEPTH DESCRIPTION :COLOR, TEXTURE, FOLIATION,.JOINTING, FRACTURING, FAULT! NG, LENGTH REC 
ROCK TYPE OF RUN 

(FT.l ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. !Ftl (ROD) 

118.2 11nues1ce Run 32 
(~l 96.8) Porphyry 

Andesite Very thin to thin layers of green, medium Run 33 
and grained crystalline rock and greenish gray, 118.2 79 

120 Diorite aphanitic igneous rock. Slightly altered to (29) 
(98.3) (Transition a 1 hydrothermally, joints very close to closely 121.0 

Zone) spaced, iron oxide stained, penetrative to 
0.5 inch,carbonate coated, hard. 
122.5-123.7 Fracture zone, broken by drilling. Run 34 
Core loss 0.7 feet. 121 .0 87 

to (51) 

125.7 125.7 
(103. 0) 

Green, medium )rained, 20-30% mafics (biotite Diorite Run 35 78 and hornblende . Generally moderately hard, 125.7 (78) fresh to slightly altered hydrothermally. to 
Joints very close to closely spaced, iron 28.4 
stained, some carbonate coating and sulfide Run 36 

130 
mineralization. 28.4 92 

(106. 5) 125.7-128.4 Core loss 0.6 feet. to (46) 
31.0 

134.2-135.3 Fracture zone, joints very Run 37 
closely spaced at 20° and 60°. 131.0 89 
134.9-137.7 Healed breccia, 70% diorite to (0) 
fragments up to 2 inches in diameter in a 34.8 
matrix of dark green fine grained diorite. 
Hard, sharp contacts. 

Run 38 
134.8 94 

to (70) 
139.8 

139.6-141.8 Fracture zone, joints very close 
to closely spaced at 20° to .30°. 

140 Core loss 0.7 ft. Run 39 
(114. 7) 139.8 81 

143.1-163.5 Shear/fracture zone, joints very to (0) 

closely spaced at 0° to 60°, some slickensides. 41.9 
Run 40 btl Breccia and clay gouge, some carbonate, friable 141.9 (52) locally, pieces less than 0.1 feet. Core 

badly broken, core loss 10.3 feet. to 
144.4 144.4-148.0 Triconed, no core recovered. Run 41 ricone 144.4 

to 
148.0 
Run 42 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (North Bank) 

HOLE NO. BH-2 

SHEET NO. 6 OF 13 

DEPTH OESCRIPTION: COLOR, TEXTURE, FOLIATION,.JOINTI NG, FRACTURING, FAULTING, LENGTH REC 
ROCK T'l'PE OF RUN 

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

Diorite Run 42 22 150 148.0- (0) (122.9) 
151.0 
Run 43 48 
151.0 

(0) to 
153.7 
Run 44 80 
153.7- (0) 
155.7 
Run 45 60 
155.7- (0) 
158.2 
Run 46 
158.2 46 160 to (15) 131.1) 60.8 

63.5-170.5 Joints closely spaced, iron oxide Run 47 
tained, carbonate filling. 160.8- 75 

162.8 (0) 

Run 48 90 
162.8 
to (43) 

167.9 

Run 49 
167.9- 100 

170 170.5 (88) 
139.3) 170.5-172.3 Fracture/alteration zone, slightly 

to moderately altered hydrothermally, joints 
very closely spaced at 0°-10°, friable, core 
badly broken. Feldspars altering to clay. Run 50 
ore loss 0.8 ft. ' 170.5 94 

to 
17Q.8 (42) 

~~§.~l 67 
177.0 (0) 

Run 52 
177.0 90 

180 to (73) 

147.4) 181.0 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 7 OF 13 SITE Watana (North Bank) 

DEPTI-1 
{FT_) 

190 
( 155. 6) 

200 
(163.8) 

210 
( 172.0) 

ROCK TYPE 

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

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

191.0-196.4 Core loss 0.7 feet. 

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 zoo 
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. 

1 Run 53 100 
181.0- (100) 
182.8 

Run 54 
182.8 
to 

186.7 

100 
(1 00) 

J.-.---~f--
Run 55 100 
186.7- (100) 
189.0 
Run 56 
189.0-
191.0 

Run 57 
191 .0 
to 

196.4 

100 
(100) 

80 
(59) 

---+----1 

Run 58 
196.4 

to 
201.0 

Run 59 
201.0 

to 
203.8 
Run 60 
203.8 

to 
207.1 

91 
(37) 

100 

(32) 

100 
(15) 

Run 61 91 
207.1- (0) 

cl.Q2_'..":' 3'--1---·-l 

Run 62 
209.3 
to 

214.4 

100 
(49) 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NQ P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Watana {North Bank) SHEET NO. 8 OF 13 

DEPTH 

(FTJ 

220 
( 180.2) 

230 
( 188.4) 

240 
(196.6) 

ROCK TYPE 

Diorite 

DE5CRIPTI ON: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
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. 

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 zone, several zones of 
soft, friable rock, clay gouge, polished 
surfaces with faint slickensides. Joints very 
close to close spaced at zoo and 50°, iron 
stained, with clay on most joints. Carbonate 
veins and coating. 

LENGTH 
OF RUN 

(FT) 

Run 6< 

Run 6 
214.4 
to 

218.5 

Run 64 
218.5 
to 

223.7 

Run 6o 

223.7 
to 

228.7 

REG 

(RQO) 

100 

(76) 

92 
(77) 

100 

(66) 

Run 66 100 228.7 
to (68) 

_ll2_..2_ ___ _ 

Run 6 

232.5 
to 

237.7 

100 

(85) 

Run 68 

237.7 100 
to (57) 

241 .9 

Run 6 
241 .9 
to 

247.2 

87 
(0) 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE \~atana (North Bank) SHEET NO. 9 OF 13 

DEPTH 

(fT.) 

245.8 
(Z01.3) 

250 
(204.8) 

260 
(213.0) 

270 
( 2Zl. 2) 

ROCK TYPE 

D1orn:e 

Andesite t?J 

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

247.0-Z48.6 Brecc1ated and clay gouge, 
irregular fractures and carbonate fillinq. 

I Light to med1um green .aphanitic to fine ground 
mass, fine and medium grained white phenocrysts 
of feldspar, less than 10% mafics, primarily 
has a porphyritic texture, Contains inclusions 
of the gray-white diorite and a very fine 
grained mafic rock. Possible flow structure. 
Upper contact in brecciated zone assumed to be 
fairly sharp. Joints very close to closely 
spaced, most carbonate coated, some iron oxide 
staining. [Note: Resembles both andesite and 
diorite in places due to variations in grain 
size.] 

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

LENGTH 
OF RUN 

{Ft) 

Run 69 

Run 70 
247.2 

to 
252.2 

Run 71 
252.2 

to 
257.4 

Run 72 

Z57.4 
to 

Z6Z.2 

Run 73 
262.2 
to 

265.0 

Run 74 
265.0 
to 

269.0 

Run 75 
269.0-
271 .0 

Run 76 
Z71.0 
to 

276.1 

Run 77 

REC 
(RQD) 

100 
(0) 

100 

(49) 

100 
(28) 

100 
(41) 

100 
(50) 

( 1 0~) 100 

100 

(84) 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5 700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 1 0 Of 13 SITE Watana (North Bank) 

DEPTH 
(FT.) 

1]7.!! 
Z27.6) 

280 
(229.4) 

290 
(Z37.6) 

300 
(245. 7) 

ROCK nPE 

Diorite 

OESCRIPTI ON :COLOR, TEXTURE, FOLIATION ,JOINTING, FAACTUAING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

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. 

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

288.2-Z89.3 Healed shear, 15°-30°, healed 
with dark green fine grained diorite. 

Run 7 
276. 1 89 
to 

280.6 (58) 

Run 7f 
280.6 96 
to 

285.8 (61) 

Run 7 
285.8 90 
287.8 (0) 

Run 80 
287.8 

290.7-293.1 Joints very close to closely to 
100 
(88) 

spaced, oriented at 15° to 70°. Iron staining t-2~9~1_.~1--t----1 
and carbonate filling. 

300.9-301 .2 Fracture zone, joints very closely 
spaced, oriented at 40° to 70°. Clay fi 11 i ng 
and chlorite coating. 
301.1-306.1 Core loss 0.4 ft. 
301.2-328.0 Joints close to moderately close 
spaced, oriented at 0° to 70° chlorite and 
carbonate filling. Hard and fresh. 

Run 81 
291 .1 
to 

Z96.1 

Run 82 

96 
(48) 

296.1 100 
to 

301.1 (80) 

Run 83 
301.1 100 
to 

306.1 (62) 

Run 84 100 
306.1- (90) 
310.2 

] 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (North BBnk) 

HOLE NO. BH-2 

SHEET NO. ll OF 13 

DEPTH 
(FT.) 

ROCK TYPE 

310 Diorite 
(253 .. 9) 

320 
(292.1) 

330 
(270.3) 

340 
11278.51. 

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

21.2-321.4 Shear, breccia and gouge, clay with 
ome carbonate filling, iron oxide staining. 

25.1 Joint, 40°, slickensides. 

28.0-335.9 Joints, close to very closely spaced 
enerally oriented at 30° to 50°, carbonate 
ill ing. 

35.9-372.0 Joints close to moderately close 
paced, carbonate and chlorite. 

LENGTH 
OF RUN 

lFT.l 

Run 84 

Run 85 
310.2 
to 

315.4 

Run 86 

315.4 
to 

320.4 

Run 87 

320.4 
to 

325.3 

1--

Run 88 
325.3-
328.0 

Run 89 
328.0 

to 
332.4 

Run 90 

332.4 
to 

337.5 

Run 91 
337.5 

to 
341.0 

REC 

(ROD) 

92 

(54) 

100 

(86) 

100 

(52) 

100 
(63) 

98 

(43) 

100 
(75) 

97 
(81) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 12 OF 13 SITE 

DEPTH 
(FT.) 

350 
(286. 7) 

360 
(294.9) 

370 
(303.1) 

Watana (North Bank) 

ROCK TYPE 

piorite 

DESCRIPTION :COLOR, TEXTURE:, FOLIATION, JOINT\ NG, FRACTURING, FAULT! NG, 

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENT\ NG, ETC. 

345.8-348.5 Alteration zone, slightly altered 
hydrothermally, joints have a thin clay 
coatinq/fillino. Several healed fractures, 
moderately hard. 

361. 0-366.0 Core loss 0.8 ft. 
362.0 Amount of mafics increase from 20-30% 
to 30-40%. 
362.5-363.5 Felsic Dike, light gray, hard, 
unfractured, tiqht contact, oriented at 10°, 
0.5 in. wide. 

370.3-381.0 Carbonate in joints. 

LENGTH 
OF RUN 

1FT) 

REC 

(ROD) 

Run 92 63 (0 

Run 93 

341.4 
to 

346.6 

Run 94 
346.6 
to 

351.0 
--~--

Run 95 

351.0 
to 

356.0 

L___ __ 

Run 96 
356.0 
to 

361.0 

-~---

Run 97 
361.0 
to 

366.0 

Run 98 
366.0 
to 

370.6 

Run 99 

100 
(100) 

98 
(77) 

1-------

180 
(88) 

·----

94 

(95) 

--

90 

(90) 

100 

(91) 

100 
(87) 



~-1 
,. 
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CLIENT 

------) ·- 'J r-:--1 ~] =~==1 ==c=, 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

----- - '] 

ALASKA POWER AUTHORITY JOB NO, P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 2 

SHEETNO.l3 OF 13 SITE \'atana (North Bank) 

DEPTH 

(FTJ 

380 
(311 .3) 

390 
(319.5) 

ROCK T'l'PE 

Diorite 

DE:SCRIPTION: COLOR, TEXTURE:, FOLIATION,JOINT/NG,FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC 

374.1-375.0 Iron oxide staining. 

LENGTH 
OF RUN 

(FT.) 

Run 9 

REG 
(ROD) 

370.6 100 
to (87) 

375'-~c-----

Run 1 OC 
375.8 
to 

381.0 
96 

(67) 

382.0-392.6 Shear/alteration zone, slightly tot---+----1 
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. 

Run 10 
381.0 96 
to 
386.2 (51) 

--

Run 1:02 

386.2 100 

to (87) 391.2 

1-----.\------

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

391.2 
to 

396.3 

Run 104 
393.3-
398.8 

S6 
(59) 

96 
(38) 

400 Run 105 
100 

r/327.7.-4------- --+~--------"E~N"-D_,O.._F_,B"'O"-'RI'-"N""-G-.------+- (100) ~0 - ---jc-'-C"."..!--1 

(328.5) 

·-=···=] :"] I - -~~J ~--~1 I - - --1 1 1 j ---- - '' 



Client 

-· 1 J 
,----· -] ~~ ''1 '1 --··1 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

~-··~~1 

ALASKA POWER AUTHORITY Job No. _ _,P_.5cc7_.,0..,_0 ,_,. 0,.,5'---

Project __ Susitna Hydroelg_ctri c Project Hole No._-"B""'H_,-2~--
Sheet No. _l _ of __ 2 _ Site Watana (North Bank) 

PERMEABILITY CORE RECOVERY 
(KJ em/sec. '% DEPTH ELEV. 

(FT.) {FT.) 

ROD 

% 
NUMBER OF 
.JOJNTS PER 

lOFT. ROCK TYPE REMARKS 

Fracture zone. 

Fracture zone. 

Shear/alteration 
zone. 

-1 ~1 

Client 

Project 

Site 

DEPTH ELEV. 
{fT.) (FT.} 

~360 

~380 

~400 ~ 

--

---- --

~ --

-- --- -

1 1 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Ill IISKII ~OWER IIIIIHOB IIY Job No. __ P5700.05 __ 

Susitna Hldroelectric Project Hole No. BH-2 

Watana (North Bank) Sheet No. _2 _ of _2_ 

PERMEABILITY CORE RECOVERY ROD NUMBER OF 

(K) em/toe % % JOINTS PER 
ROCK TYPE REMARKS 10FT. 

,_, ,.4 ,_, 10 15 20 

1 Diorite 

f--
1 Fracture/ alteration 

zone. 

END OF BORING 
-

401 .0' 

•--

1-

----·-

c-

• 
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CLIENT: 

PROJECT: 

SITE: 

1 l l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: P5700.05 

Susitna Hydroelectric Project HOLE NO. : BH-3 

Watana (North Bank) SHEET NO. 1 OF 31 

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

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

DRILLING 
METHOD: 

LOCATION: 

NOTES: 1) 
2) 

DEPTH 
(FT.) 

0 

10 
(8.2) 

20 
(16.4) 

APPROVED: 

SOIL Casing Advancer CASING DIAMETER: NW (3.0") I. D. 
ROCK Diamond Core -Triple Tube CORE DIAMETER: NO (1.75") O.D. 

LATITUDE N3, 228,197 ELEVATIONS: DATUM MSL, 
DEPARTURE E7 44,1 03 GROUND SURFACE 

AZIMUTH 338° ROCK SURFACE 
DIP 55° BOTTOM OF HOLE 

WATER TABLE 

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

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

ROCK TYPE 
OESCRJPTION, COLOR ,TE:<TURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN 

AlTERATION, WATER LOSS OR GAIN, CAVING 1 LOST CORE 1 CEMENTING, ETC. LENGTH 

Overburden No samples taken. 

DATE: February 1, 1982 

Zone 4 

% 
REC 

{RQD) 

- 1 l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

J -1 

CLIENT Alaska Power Authority JOB NO. P5701.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 
{FT_) 

30 
(24.6) 

31.7 
(26.0) 

40 
(32.8) 

50 
(41.0) 

Watana (North Bank) SHEET NO. 2 OF 31 

ROCio< T'I'PE 

Overburden 

Diorite 

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

TOP OF ROCK 

LE:.NGTH 
OF RUN 

(FT.) 

Medium gray-green, medium grained, less than 5' Run 1 
quartz. Joints generally close to moderately 31.7 
closely spaced, iron oxide staining near sur to face, most joints carbonate coated. Fresh, 
very hard to hard. 36.7 
31.8-46.4 Joints close to very closely spaced. 

REC 

(ROD) 

100 
(44) 

Iron oxide staining on 30-40% of joints, trace 1------f------1 
to coating of carbonate. Run 2 
36.7 Felsic dike, light gray, fine to medium 
grained, 10-20% quartz, less than 5% mafics, 36 ·7 

100 
(40) 

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 
filling. 

to 

40.7 

Run 3 100 

40.7 (37) 
to 

45.8 

~un 4 lUU 
(36) 

Run 5 100-

46.9 (97) 
to 

50.8 
Run 6 100 

(98) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

cuENT A 1 ask a Power Authority 

PROJECT Sus itna Hydroelectric Project 

JOB NO. P5701 . 05 

HOLE NO. BH-3 

SITE 

DEPTH 

I FTI 

6D 
(49.1) 

70 
(57. 3) 

80 
(65.5) 

Watana (North Bank) SHEET NO. 3 OF 31 

ROCK TYPE 

Diorite 

DESCR\PTI ON : COLOR, TEXTURE., FOUATION, JOINTING, FRACTURING, FAULT\ NG, 
ALTfRATION, WATER L.ClSS OR GAIN, CAVING, LOST CORE 1 CEMENTING, ETC 

LENGTH 
OF RUN 

IFT.l 

46.0-46.4 Shears, two along joints at 40°, Run 6 
approximately 0.1 foot and 0.05 feet wide, 50.B 

REC 
(RQD) 

100 
(98) breccia and gouge. to 

46.4-111.2 Joints close to moderately closely 1---'5='-'5'-'·"'8~-+-----1 
spaced, trace to coating of carbonate and Run 7 
chlorite 55.8 
46.B-4B.4 Joints 20' to 30~ closely spaced, 
healed with carbonate. to 
49.4-50.2 Numerous irregular fractures healed 
with carbonate, very closely spaced. 60. 7 

52.3 Felsic dike, 30°, unfractured, 0.25 
inch wide, tight. 
5?..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, irregular and discon
tinuous, filled with carbonate, less than 
0.1 inch to 0.25 inch wide, 10% of rock. 

67.7-75.9 Healed breccia, contains fragments 
of diorite in the dark green, fine grained 
diorite. Fragments, 7D-8D% of rock. 

Run 8 
60.7 
to 

65.7 

Run 9 
65.7 
to 

70.7 

Run 10 

70.7 

to 
75.9 

Run 11 
75.9 

to 
80.9 

Run 12 
80.9 

to 
85.9 

J 

lOD 
(92) 

100 
(94) 

100 
(8D) 

98 

(79) 

9B 
(68) 

98 
(84) 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

Alaska Power Authority JOB NO. P57Dl . 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 

\FT} 

90 
(73. 7) 

100 
(Bl. 9) 

110 
(90 .1) 

Watana (North Bank) SHEET NO. 4 OF 31 

ROCK lYPE 

Diorite 

1 
-~ 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT\ NG, 
ALTERATION, WATER LOSS OR 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-8D.9 Red staining on the core. 
81.3-82.3 Joints, 20°-3D 0

, possibly open, 
iron oxide staining and carbonate coating. 
81.3-B?.D Diorite breccia, healed, hard. 
85.7-93.8 Joints/fractures, closely spaced, 
up to 2.0 inches wide, healed with carbonate. 

LENGTH 
OF RUN 

(FT) 

Run 12 

Run 13 
85.9 
to 

90.8 

Run 14 
90.8 
to 

95.8 

REC 
(RQD) 

100 
(98) 

100 
(84) 

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. 

Run 15 -100-

95.8 (100) 
to 

96.6-98.5 Joints, very close to closely 
spaced, healed with carbonate. 

100.8 

1D6.4-l06.7 Red stain in core, covering 
70% of zone. 

Run 16 100 
100.8 (100) 

to 
106.0 

Run 17 
lD6.0 

111.2-190.7 Joints moderately closely spaced, to 
with zones of closely, spaced joints. 11D.7 

111.6-132.0 Diorite breccia, rounded to sub- Run 18 
angular rock fragments to 1.0 inch, 6D-70% 
of rock, in a dark green diorite matrix. Hard. 110 · 7 

to 
115.9 

Run 19 

11 
I 

1 DO 
(100) 

1 DO 
(100) 



1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P5701 . 05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 

(FT.l 

130 
(106.5) 

140 
(114. 7) 

Watana (North Bank) SHEET NO. 5 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINT! NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

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

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,closely spaced up to 0.5 inch but 
generally less than 0.1 inch. 

135.7-138.3 Shear/alteration zone, slightly 

LENGTH 
OF RUN 

(FT.) 

REC 
(RQD) 

Run 19 100 
115.9 (100) 

to 
120.7 

Run 20 100 
120.7 (100) 

to 
125.7 

Run 21 100 
125.7 (100) 

to 

130.7 

Run 22 100 
130.7 (100) 

to 
135.7 

to moderately altered hydrothermally, oriented ---~----1 
along healed shear to 10°. Feldspars breaking 
down to clay, approximately 1.0 inch wide. 
Moderately hard to soft. Core badly broken 
by drilling. 
137.9-138.3 Silty-sand coating, possible 
gouge. 

140.2-143.4 Fracture zone, closely spaced, 
irregular, and discontinuous joints healed 
with carbonate filling less than 0.1 inch 
wide. 

146.0-149.0 Joints healed with carbonate. 

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

Run 23 98 

135.7 (50) 

to 

140.7 

Run 24 

140.7 100 
to (1 00) 

145.8 

Run 25 100 
145.8 (100) 

to 
150.7 

-- -) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P5701. 05 

HOLE NO. BH-3 

SITE 

DEPTH 
(FT,) 

150 
(122.9) 

160 
(131. 1) 

170 
(139.3) 

180 
147.4) 

Watana (North Bank) SHEET NO. 6 OF 31 

ROCK TYPE 

Diorite 

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

153.0, 154.0 Felsic dikes, light gray and 
light red-gray, 10° and 15°, respectively, 
0.5 inch wide. Second dike is offset 0.25 
inch along a joint at 50°, healed with 
carbonate, hard. 

153.9 Felsic dike, 1 ight red-gray, fine 
grained, at 10°. Truncated by shear at 30°, 
healed with dark green i~neous 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. 

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. 

LENGTH 
OF RUN 

{FT.) 

REC 
(RQD) 

Run 25 100 
(100) 

Run 26 100 
150.7 (100) 

to 

155.7 

Run 27 1 00 

155.7 (100) 

to 
160.7 

Run 28 100 
160.7 (100) 

to 

165.7 

Run 29 100 

165.7 (98) 
to 

170.7 

Run 30 100 

170.7 (94) 
to 

175.7 

f----f-----
Run 31 
175.7 

to 
180.7 

100 

(98) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P5701. 05 

HOLE NO. BH-3 

SITE 

DEPTH 
(fT_) 

190 
( 155.6) 

200 
(163 .8) 

210 
(172.0) 

Watana (North Bank) SHEET NO. 7 OF 31 

ROCI( TYPE 

Diorite 

DESCRIPTION; COLOR, TEXTURE:, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE: 1 CEMENTING, ETC 

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 coating. 
188.0-190.3 Shear/fracture zone along joint 
at oo 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. 

!l 

LENGTH 
OF RUN 

(FT.l 

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 
Zl0.7 

REC 
(RQDJ 

100 
(87) 

98 
(89) 

100 

(100) 

100 
(94) 

100 
(1 00) 

100 
(100) 

Run 38 100 
(100) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT A 1 as ka Power Authority JOB NO. P5701 . 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SHEET NO. 8 OF 31 SITE 

DEPTH 

(FT.l 

220 
{180.2) 

230 
{188.4) 

240 
(196.6) 

Watana (North Bank) 

RQCl( TYPE 

Diorite 

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOINT! NG, FRACTURING, FAULT\ NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

Zl4.5-215.1 Numerous fractures, irregular and 
discontinuous, healed with carbonate up to 
0.25 inches wide. 

Zl8.3-Zl9.4 Healed breccia, approximately 
50-60% rock fragments to 2 inches in a fine 
grained diorite matrix. 

ZZ4. l-ZZ5.5 Fracture zone, fractures/joints 
very closely spaced at 0° to 20° and 50° to 
70°. Healed with carbonate, tight. 

ZZ8.6-228.8 Core broken by drilling (?), 
angular pieces, 0.25 to 0.5 inches, carbonate 
coating. 
2Z8.6-315.7 Joints moderately closely spaced 
(average 1.0 to Z.O feet). Approximately 
50% healed with carbonate. 
Z30.5 Felsic dike, fractured but tight, at 
20°, 0.5 inches wide. 

Z33.3 Healed shear, 10°, 1.0 inch wide breccia 
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, zoo, 0.25 inches wide, 
hard. 
Z39.6 Joint, zoo, trace to 0.25 inches wide, 
tight. 

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

LENGTH 
OF RUN 

(FT.) 

REC 
(RQDJ 

Run 38 100 
210.7 (100) 

215?7 

Run 39 100 
215.7 (100) 

to 
220.7 

Run 40 100 
220.7 (100) 

to 
Z25.8 

Run 41 100 
225.8 (100) 

to 

230.8 

Run 42 1 00 
Z30. 8 ( 1 00) 

to 
235.9 

Run 43 100 
235.9 (96) 

to 
240.9 

Run 44 100 
Z40.9 

to 
Z45.9 {100) 



l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P570l . 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

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

DEPTH DESCRIPTION: COLOR, TEXTURE, FOL.IATIDN, JOINTING, FRACTURING, FAUI..TI NG, LENGTH REC 
ROCK TYPE OF RUN 

{FT) ALTERATION, WATER L.OSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. {fT.) (ROO) 

Diorite 241.8-242.2 Discoloration of feldspars, Run 44 
yellow stain. 
243.0-243.6 Carbonate vein, 0.3 inches wide, Run 45 
tight. 245.9 100 
245.4-246.4 Numerous fractures, up to 0.25 to (100) 
inches, healed with carbonate. Joint, 10°, 250.9 

250 0.5 inches of carbonate filling. 

(204.8) 247.5-250.4 Joints closely spaced. 
248.0-248.6 Fracture zone, joints very closel Run 46 spaced, healed with carbonate, some broken 
by drilling. 250.9 l 00 
248.8-248.9 Core broken by drilling, pieces to (100) 
0.5 to 1.0 inches. 255.9 254.6-255.1 Fracture zone, very closely 
spaced, joints irregular, discontinuous, healec 
with carbonate. 

Run 47 100 
255.9 (100) 

to 

260.9 
260 

(213 .0) 
Run 48 98 
260.9 (92) 

to 

265.6 

Run 49 100 
265.6 (100) 

to 
270.7 

270 
(221. 2) 

272.1-272.3 Numerous fractures filled with Run 50 100 
carbonate, approximately 10-20% of rock is 270.7 (92) 
carbonate, some is stained red. to 
274.1 Shear, zoo, coating of clay gouge, 
slickensides. 275.7 
275.2 Healed breccia, 30°, approximately l-5 
inches wide, healed with carbonate. 

Run 51 100 
(94) 

1 --] 1 l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P570l. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

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

DEPTH DESCRIPTIQ!-!: COLOR, TEXTURE, FOLIATION,JOINTlNG, FRACTURING, FAULT! NG, LENGTH REC 
ROCK TYPE OF RUN 

(FT.] ALTERATION, WATER L.OSS OR GAIN, CAVING, L.OST CORE, CEMENTING, ETC. 1FT) (ROD) 

Diorite Run 51 100 
275.7 (94) 

to 
280 

280.8-281.2 Inclusion of dark green, fine 280.7 
(229.4) grained diorite. Run 52 100 

280.7 (100) 

to 
284.7-302.8 Alternation zone, slightly 
altered hydrothermally. Within the alteration 285.7 

zone are healed breccia zones up to 2.0 'inches 
wide, healed with dark green igneous rock and 
carbonate, moderately closely spaced. Run 53 100 
Feldspars stained yellow-green, moderately 285.7 (100) 
hard. to 

290.7 
290 

(237.6) Run 54 100 
290.7 (100) 

to 
295.7 

Run 55 100 
295.7 (100) 

to 

300.7 
300 

(245.7) 
Run 56 100 

300.7 (100) 

to 

305.7 

306.4-307.0 Healed diorite breccia, hard. 
307.0-307.7 Numerous joints, 20°, healed by Run 57 100 
carbonate, very closely spaced, tight. 305.7 (100) 

to 
310.7 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P57al. a5 

HOLE NO. BH-3 

SHEET NO. 11 OF 31 SITE 

DEPTH 

(FTJ 

3la 
(253.9) 

320 
(262.1) 

33a 
(27a.3) 

340 
278.5) 

j 

Watana (North Bank) 

ROCK T't'PE 

Diorite 

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

3la.6-311.5 Numerous joints healed with 
carbonate, oriented at 4a 0

, irregular, dis
continuous fractures filled with carbonate, 
generally less than a.25 inches. 

315.7-348.5 Joints moderately close to widely 

LENGTH 
OF RUN 

(FT.) 

REG 

tl'lOD) 

Run 57 100 
(lOa) 

Run 58 1 00 
3la.7 (100) 

to 

315.7 
spaced, many joints healed with carbonate, 1------IL.._..----1 
average width 2 to 3 feet. 

319.9 Healed shear, oriented at 25°, a.5 
inches wide, hard. 

321.7-325.4 ( Healed breccia, ?a-80% diorite 
329.1-329.7 j fragments, hard. 

331.4 Healed shear, 3a 0
, 0.5 inches wide, 

healed with dark green igneous material, 
carbonate is along contacts. 
336.5-34a.7 Joints, lao, closely spaced, 
slightly to moderately altered hydrothermally, 
a.5 inches wide. Healed with carbonate, 
yellow-orange staining (iron oxide?), moder
ately hard. Alteration affects 2a-3a% of 
feldspars. 

j 'l J 

Run 59 1 a a 
315.7 ( 1 oa) 

to 

32a.7 

Run 6a 1a0 

320.7 (100) 
to 

325.7 

----

Run 61 1a0 

325.7 (laa) 
to 

33a.7 

Run 62 1 a a 
33a. 7 (100) 

to 
335.7 

Run 63 1aa 
335.7 (laa) 

to 
340.7 

~ 1 
~.l 

o-1 li 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUffALO , NEW YORK 

DRILLING REPORT 

CLIENT A 1 ask a Power Authority JOB NO. P5701. 05 

PROJECT Susitna Hydroe 1 ectri c Project HOLE NO. BH-3 

SHEET NO. 12 OF 31 SITE 

DEPTH 

lFTJ 

35a 
(286.7) 

360 
(294. 9) 

370 
(3a3. 1) 

l 

Watana (North Bank) 

ROCK T'r'PE 

Diorite 

DESCRIPTION : COLOR, TEXTURE, FOLIATION,JOI NTING, FRACTURING, FAUL.TI NG, 
ALTERATION, WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENTING, ETC. 

343.2 Carbonate vein, 30°, 0.5 to l.a inches 
wide, minor vugs. 

346.8-348.2 Joints (3), lao, closely spaced, 
slightly to moderately altered hydrothermally 
affecting 2a-30% of feldspars. Healed with 
carbonate, rusty-orange stained, moderately 
hard. 

LENGTH 
OF RUN 

\FT.) 

REC 
(ROD) 

Run 64 laO 
34a.7 (laO) 

to 
345.8 

Run 65 laO 
345.8 (92) 

to 
348.5-392.3 Joints moderately close to close- 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, 4ao silt/clay coating. 
350.1 Joint, 40°, trace of silt/clay coating 
353.a Joint, 3a 0

, 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 i1 t. 

356.6-356.75 Healed breccia, 7a-8a% diorite 
fragments, in a dark green igneous matrix, 
hard. 
357.4-357.5 Pods of carbonate, up to 0.75 
inches long, approximately.la% of rock. 
358.2-363,5 Irregular patches of red staining 
in core, 60-7a%. 
359.7-36a.8 Joint, lao, carbonate healed, 
tight, slightly to moderately altered hydro
thermally affecting la-20% of feldspars within 
1.0 inch. Carbonate is rusty-orange stained, 
possible clay coating on surface, 

J 

Run 66 100 
350.7 (laO) 

to 
355.7 

Run 67 lao 
355.7 (lOa) 

to 
36a.7 

Run 68 1 aa 
36a.7 (100) 

to 
365.7 

Run 69 100 
365.7 (100) 

to 
370.7 

Run 7a lao 
37a. 7 (72) 

to 
375.7 

~ 
-~ 

I 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

--, 

CLIENT Alaska Power Authority JOB NO. P570l. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTII 

(FTJ 

380 
(311.3) 

390 
(319.5) 

400 
(327.7) 

Watana (North Bank) SHEET N0.13 OF 31 

ROCK TYPE 

Diorite 

OESCRIPfl ON :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN 1 CAVING, .LOST CORE, CEMENTING, ETC. 

365.8-366.6 Fracture zone, joints and 
fractures healed with carbonate very closely 
spaced, joints at zoo. 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.Z-371.8 Red staining on core. 
372.Z 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.Z 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.Z 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, averag1 

LENGTH 
OF RUN 

I FT.) 

REC 
(RQD) 

Run 70 100 
370.7 (72) 

375~7 
Run 71 100 
375.7 (80) 

to 
380.7 

Run 72 100 
380.7 

to 
385.9 

(69) 

Run 73 96 

385. 9 (54) 
to 

390.7 

Run 74 100 
390.7 (58) 

to 
394.3 

1.0 inch, pieces coated with carbonate and f---f--......-J 
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. 

39Z.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. 

Run 76 108 
~au- \) 
Run 77 100 

400.8 (74) 
to 

405.8 

) l 
-

l 
'<"• 

] 
--~, ') -
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

l 

CLIENT A 1 ask a Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P570l . 05 

110LE NO. BH-3 

SITE 

DEPTH 
(FT.) 

410 
(335.9) 

420 
(344.0) 

430 
(352. 2) 

Watana (North Bank) SHEET NO. 14 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION 1 WATER L.OSS OR GAIN, CAVING, L.OST CORE 1 CEMENTING, ETC. 

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 at 40°, crosscuts this zone. 
414.4-424.4 Shear/alteration zone, core is 
bleached to light yellow-green, slightly 

LENGTH 
OF RUN 

(FT.} 

Run 77 

REC 
{RQD) 

·--
Run 78 100 
405.8 (88) 

to 

410.8 

Run 79 1 00 

410.8 (90) 

to 
415.8 

altered hydrothermally, feldspars, stained, hard,r-~--r-~-......-J 

to moderately hard. 
415.0 Shear, zoo, 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 closel 
spaced, average 1.0 to Z.O feet. Chlorite 
coating of carbonate. 

419.7 Healed shear, zoo, up to O.Z5 inch 
thick, healed with dark green igneous 
material and carbonate. 
4Z4.2 Two joints very closely spaced, zoo, 
slickensides on chlorite and carbonate. 
Rusty-orange stain on carbonate. 

426.7 Joint, healed, zoo, ·rusty-orange, less 
than 0.1 inches of carbonate. Alteration of 
feldspars to 0.25 inches on either side. 
4ZB.Z Healed joint, 30°, rusty-orange stain, 
slickensides on carbonate and chlorite. 

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

437.5 Joint, 10°, trace of silty-sand, 
~lightly altered to 0,5 inches on either side. 

Run 80 100 

415.8 (94) 

to 
4Z0.9 

Run 81 100 
4Z0.9 

to 
4Z5.8 

Run 8Z 100 

4Z5.8 (100) 
to 

430.7 

Run 83 100 
430.7- (100) 
432.4 
RUil"Ell 'TTilfl88 
Run 85 100 
43Z.8 (98) 

to 
438.0 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

Alaska Power Authority JOB NO. P570l. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SHEET NO. 15 OF 31 SITE 

DEPTH 
(FT.) 

440 
(360.4) 

450 
(368.6) 

460 
(376.8) 

Watana (North Bank) 

ROCK T'f'PE 

Diorite 

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

439.9 Joint, 15", healed with carbonate, 
trace of silty-sand, broken by drilling. 

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 fragments, 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. 

LI::NGTH 
OF RUN 

(FT) 

Run 85 

Run 86 
438.0 

to 
440.7 
Run 87 
440.7 

to 

445.6 

REC 

(ROO) 

100 
(100) 

100 

(l 00) 

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

Run 88 l 00 

445.6 (100) 
to 

450.6 

Run 89 100 
450.6 (100) 

to 

455.6 

Run 90 100 
455.6 (78) 

to 
460.7 

Run 91 l 00 

46e67 (loo) 

463.7 
Run 92 l 00 
463.7 (76) 

to 
467.4-475.9 Shear/fracture zone, joints very 468.3 
closely spaced. Approximately 25% of the 
core is badly broken by drilling. 

Run 93 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT A 1 as ka Power Authority 

PROJECT Sus i tna Hydroe 1 ect ric 

JOB NO. P570l . 05 

HOLE NO. BH-3 

SITE 

DEPTH 
(FT.l 

470 
(385.0) 

480 
(393.2) 

490 
( 401.4) 

500 
(409.6) 

Watana (North Bank) SHEET NO. 16 OF 31 

ROCK TYPE 

Diorite 

'>\ 
! 

DESCAI PTI ON : COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAU LTJ NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

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

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. 

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

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

LENGTH 
Of RUN 

(FT.) 

Run 93 

468.3 

to 
473.7 

Run 94 

473.7 

to 

478.7 

Run 95 

478.7 
to 

483.7 

Run 96 

483.7 
to 

488.7 

REC 
(ROD) 

100 

(81) 

96 

(B) 

100 

(0) 

l 00 
(0) 

r----~-+-----1 

Run 97 
488.7 

to 
491.5 

Run 98 
491.5 

to 

496.5 

Run 99 
496.5 

to 
500.7 

un 

100 
(0) 

100 
(0) 

86 -
(0) 



'1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P5701. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

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

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT I f.IG, LENGTH REG 
ROCK TYPE OF RUN 

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

Diorite Run 100 71 
500.7 (0) 
50~~5 

Run 101 94 
503.5 (0) 

to 
507.0 

Run 102 100 

509.7-513.8 Shear zone, partially healed. 
507.0 (0) 

Breccia and gouge healed with carbonate. to 
510 Fragments of red-gray igneous material, 510.8 

(417.8) possibly a dike. 

Run 103 100 
510.8 (0) 

to 
515.8 

Run 104 100 
515.8 (O) 

to 

520 520.8 

(426.0) 
Run 105 100 
520.8 (0) 

to 
525.9 

Run 106 100 

525.9 (14) 
to 

530.7 
530.0-550.7 Joints close to moderate closely 

530 spaced, chlorite coating, trace to coating 
(434.2) of carbonate. Runio7 100 

(100) 

- ] .~-·-·-1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P5701. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 
(FT.) 

540 
(442.3) 

550 
(450.5) 

560 
(458.7) 

Watana (North Bank) SHEET NO. 18 OF 31 

ROCK TYPE 

Diorite 

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

538.3 Joint, 3.0°, healed with carbonate, 
slight to moderate alteration to 1.5 inches 
on either side. 

545.0-551.0 Shear/alteration zone, core is 
bleached to a medium yellow-green, generally 
slightly altered hydrothermally. Feldspars 
are stained, less than 10% are altered to 
clay. Moderately hard, coincident with a 
healed breccia zone. 

550.7-554.5 Shear/fracture zone joints very 
closely spaced and badly broken by drilling. 
Chlorite/carbonate coating on joints, 
carbonate stained reddish-brown in places. 
551.0 Shear zone, 10°-20°, approximately 
2.0 inches of breccia, gouge. 
552.0 Shear, 10°, gouge/breccia coating, 
slickensides. 

555.1-563.6 Joints are moderately closely 
spaced. 

559.9-622.4 Alteration zone, bleached to a 
light-medium yellow-green, slightly altered 
hydrothermally. Feldspars are stained, but 
generally have not altered to clay. Seems to 
be a mixture of diorite, an aphanitic/fine 
grained dark green igneous rock, and abundant 
carbonate fillings in approximately 10% of 
rock. Hard to moderately hard, carbonate 
stained red in places. 

559.9-600.5 Healed shear zone, coincides 
with altered zone. 

LENGTH 
OF RUN 

{fT) 

Run 107 
530.7 

to 
535.7 

Run 108 
535.7 

to 
540.7 

REG 
(RQD) 

100 
{100) 

100 
(88) 

'§*9T (~~~) 
Run 110 100 
541.5 (100) 

to 
546.4 

Run 111 100 
546.4 (100) 

to 
550.7 

Run 112 96 

550.7 (24) 

to 

555.7 

Run 113 100 
555.7 (1 00) 

to 
560.7 

Run 114 100 
560.7 (78) 

to 
565.7 



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 

DEPTH 

{FT.) 

570 
(466.9) 

580 
(475.1) 

590 
483.3) 

Watana (North Bank) SHEET NO 19 OF 31 

ROCK TYPE 

Diorite 

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

LENGTH 
OF RUN 

(FT.) 

REG 
(ROD) 

560.9-561.0 Two shears, very closely spaced,~R=Lu~n_T~l~~------4 
30°. Upper shear, 0.5 inches wide breccia Run 115 100 

(1 00) zone; lower shear, coating of carbonate. 6 563.6-565.7 Shear/fracture zone, joints 5 5· 7 
very closely spaced, some joints have a to 
silt/clay coating, gouge(?). 

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. 

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. 

'I 
1 J 

570.7 

Run 116 

570.7 
to 

575.1 

~un 117 
575.1 

to 

580.1 

Run 118 

580.1 

to 
585.2 

100 

(100) 

100 

(100) 

100 

(100) 

------+-------1 
Run 119 100 

585.2 (100) 

to 
590.3 

Run 120 1 00 
590.3 (100) 

to 
595.4 

Run 121 100 
(96) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P5701.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SHEET NO. 20 OF 31 SITE 

DEPTH 

(FT.l 

600 
(491.5) 

610 
499. 7) 

620 
(507.9) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

] 

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

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. 

LENGTH 
OF RUN 

(FT.) 

fun 121 
595.4 

to 
600.5 

fun 122 
600.5 

to 
605.7 

pun 123 

605.7 
to 

610.8 

Run 124 

610.8 

to 

615.8 

REG 
(ROD) 

100 
(96) 

100 

(96) 

100 

(98) 

100 

( 100) 

Run 125 100 

615.8 (100) 

to 

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. 

620.8 

Run 126 

620.8 

to 

625.9 

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

60 o Run 127 
• 625.9 

to 
630.7 

" ~ l ., 
Jl 

100 

(100) 

100 
(1 00) 



·--· ') -

1 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

- '1 

CLIENT A 1 as ka Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P5701. 05 

HOLE NO. BH-3 

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

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE DF RUN 

(FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, Lo'ST CORE, CEMENTING, ETC. (FT) (ROD) 

630 Diorite Run 127 
(516. 1) 

Run 128 100 
630.7 (100) 

to 
635.7 

Run 129 100 

~ 
635.7 (86) 

a~ 
to 

640.7 640 ·~ (524.3) 

\~ 
Run 130 100 
640.7 (100) 

to 
~g 645.7 
~~ 
~. ~ --

Run 131 100 

fir- 645.7 (100) 

i~ 
to 

:1. 650.7 
650 

~~ (532.4) 
Run 132 100 
650.7 (100) 

to 
655.6 

657.0 Shear, 20°, up to 0.25 inches wide, ~un 133 100 
healed primarily with carbonate, but also 655.6 (100) 
some dark green diorite. to 
657.0-657.8 Joints, 10°-20°, very closely 
spaced, 20°. Healed with carbonate, tight. 660.7 

660 
540.6) 

--, ] ~-1 
-

l '] --- ·- J ~-1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

1 

cLIENT Alaska Power Authority JOB NO. P5701.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE Watana (North Bank) SHEET NO. 22 OF 31 

DEPTH OESCRIPTI ON :COLOR, TEXTURE, FOLIATION ,.JOINTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE DF RUN 

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

Diorite Run 134 100 
660.7 (100) 

to 
665.7 

Run 135 100 
665.7 (98) 

to 

670 670.7 
(548.8) 

Run 136 100 
670.7 (97) 

to 
673.8 

Run 137 100 
673.8 (92) 

to 
677.0-681.1 Joints very close to closely 678.8 
spaced. 

Run 138 100 
678.8 (45) 

680 685~8 (557.0) 
Run 139 100 
680.8 (80) 

to 
683.1 Irregular shaped inclusion of felsic 685.7 materia 1. 

Run 140 100 
685.7 (80) 

to 
688.8-689.4 Fracture zone, core broken by 690.7 drilling, joints very closely spaced. 

690 
(565.2) 

Run 141 100 
(88) 

-1 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P570l. 05 

HOLE NO. BH-3 

SITE 

DEPTH 
(FT.) 

700 
(573.4) 

710 
(581.6) 

720 
(589.8) 

Watana (North Bank) SHEET NO. 23 OF 31 

ROC!< TYPE 

Diorite 

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

LENGTH 
OF RUN 

(FT) 

REC 
(RQDJ 

695.4-696.1 Fracture zone, joints very closel Run 141 100 
spaced at 60'. 690.7 (88) 

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. 

to 
695.7 

Run 142 100 

695.7 (98) 

to 
700.7 

Run 143 100 

700.7 (78) 

to 

705.7 

Run 144 100 

705.7 ( l 00) 

to 
710.7 

Run 145 1 00 

710.7 (88) 
711.0 Felsic dike, 40", gray-green, fine to 
grained to aphanitic, fractured, chill margins 
tight. 715.6 

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. 

Run 146 
715.6 

to 
719.7 

Run 147 
719.7 

to 

724.8 

100 

(100) 

100 
( 96) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority 

PROJECT Susitna Hydroelectric Project 

JOBNO. P570l.05 

HOLE NO. BH-3 

SHEET NO. 24 OF 31 SITE 

DEPTH 

1m 

730 
(598.0) 

740 
(606.2) 

750 
(614.4) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION, .JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC, 

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 
l 0% of rock. 

745.7 Joint, 45", slickensides on chlorite. 

749.5 Joint, so•, slickensides on chlorite. 

753.6 Shear, 10', healed. 

754.0-773.9 Shear/fracture zone, joints very 
closely spaced, most are tight, some carbonate 

LENGTH 
OF RUN 

(FTJ 

REC 
(ROD) 

Run 148 100 
724.8 (100) 

to 
730.0 

Run 149 100 

730.0 (100) 

to 
735.0 

Run 150 100 

735.0 (100) 

to 

740.2 

Run 151 100 

740.2 (100) 

to 

745.2 

Run 152 100 
745.2 (98) 

to 
750.3 

Run 153 100 

750.3 (100) 
to 

755.4 

healed joints. Pieces of intact core 1------+------1 
approximately 1.0 foot long, brittle. 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

1 

CLIENT A 1 as ka Power Authority JOB NO. P5701. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

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

DEPTH OESCRIPTI ON :COLOR, TEXTURE, FOUATION, JOINTING, FRACTURING, FAULT! NG, LENGTH REC 
ROCK TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, !.OST CORE, CEMENTING, ETC (FT) (RQD) 

Diorite 757.0 Joint, 30°, slickensides on chlorite. Run 154 100 
757.2 Joint, 60°, slickensides on chlorite. 755.4 (96) 
757.7 Joint, 30°, slickensides on chlorite to 
and carbonate. 760.5 760 758.6 Joint, 30°, slickensides on chlorite 

(622.6) and carbonate. Run 155 100 759.3 Joint, 30°, slickensides, trace of 
gouge. 760.5 (98) 
764.3-769.3 Most joints becoming healed 
with carbonate, less than·o.l inch thick. to 
768.0 Shear, 30°, 1.0 inches of breccia, 765.5 
slickensides on chlorite, talc (?). 

Run 156 100 
765.5 (96) 

to 
770.5 

770 
(630.7) 

Run 157 98 

770.5 (70) 
773.9 Joint, 35°, slickensides on chlorite. to 

773.9-801.1 Fracture zone, joints are close 775.5 
to very closely spaced, some healed with 
carbonate, tight, pieces average generally Run 158 100 
to 1. 0 foot, but are brittle. 

775.5 (98) 
to 

780.6 
780 

(638.9) --
Run 159 100 

780.6 (1 00) 

to 
785.7 

Run 160 100 
785.7 (100) 

to 
790.8 

-1 } 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT A 1 ask a Power Authority JOB NO. P5710. 05 

PROJECT Sus itna Hydroelectric Project HOLE No. BH-3 

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

DEPTH DE.SC:RIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAIJLTI NG, LENGTH REC 
ROCK TYPE OF RUN 

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

790 Diorite Run 160 100 

(647. 1) (100) 
Run 161 100 
790.8 (100) 

to 
793.5 

~un 162 100 
793.5 (76) 

to 
798.5 

fun 163 100 
800.5-800.7 Alteration zone, slightly 798. 5-

800 altered hydrothermally, slightly bleached. 800.7 (1 00) 
(655.3) Between a set of joints very closely 

spaced, at zoo, carbonate healed. Approxi- ~un 164 100 
mately 10% of feldspars are altered to 
clay. 800.7 (100) 

801.1-840.8 Joints are closely spaced, aver- to 
age 0.5 to 1.0 feet. Chlorite filling, trace 

805.7 of carbonate. 
801.3 Felsic dike, light gray, fine grained, 
0.5 inches wide, offset by a healed shear. Run 165 100 
805.7-807.0 Joints, very closely spaced, 
tight, healed with carbonate. 805.7 (100) 

806.7 Joint, 20°, slickensides on chlorite. to 
810.7 

810 
(663.5) . 

Run 166 100 

812.5 Felsic dike or healed breccia, light 810.7 (100) 
gray, fine grained to aphanitic ground mass to 
with diorite fragments. Tight contacts, 0.5 

815.7 inches wide, 10°, hard. 

~un 167 100 
817.5 Felsic dike, 15°, light gray, fine 815.7 (1 00) 
grained to aphanitic, 1.0 inch wide, margins to 
are fine grained quartz and feldspar, with 
0.5 inch zone of quartz. 820.7 

~~7) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority 

PROJECT Susitna Hydroelectric Project 

JOB NO. P5701. 05 

HOLE NO. BH-3 

SITE 

DEPTH 

(FT.) 

830 
(679.9) 

840 
(688. 1) 

850 
(696.3) 

Watana (North Bank) SHEET NO. 27 OF 31 

ROCK TYPE 

Diorite 

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

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. 

LENGTH REG 

O~~~N {RQDl 

Run 168 98 
820.7 (96) 

to 
825.5 
__ L_ __ 

Run 169 100 
825.5 (90) 

to 
830.5 

f--------f----1 
Run 170 100 
830.5 ( 100) 

to 
835.2 

Run 171 100 
835.2 (100) 

to 
840.2 

840.8-882.3 Joints close to moderately close- Run 172 lOO 
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. 

J <I 
'I 

to 
845.2 

Run 173 100 
845.2 (100) 

to 
850.2 

Run 174 100 
850.2- (100) 
855.0 

n 
J J ~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
8 UFFA LO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P570l. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 

[FT.) 

860 
(704.5) 

870 
(712. 7) 

880 
(720.9) 

Watana (North Bank) SHEET NO. 28 OF 31 

ROCK TYPE 

Diorite 

~ 

} 

~ESCRIPTI ON : COLOR 1 TEXTURE, FOLIATION,JOI NTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

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. l-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-

LENGTH 
OF RUN 

IFTJ 

REC 

[ROD I 

Run 174 100 
(100) 

-----11------l 
Run 175 100 
855.0 (100) 

to 
858.7 

Run 176 100 
858.7- (100) 
860.7 

Run 177 100 
860.7 (100) 

to 
865.7 

Run 178 100 
865.7 (1 00) 

to 
870.8 

Run 179 100 
870 0 8 ( 98) 

to 
875.7 

Run 180 100 
875.7 (100) 

to 

880.7 

ly 0.1 inch of clay/silt, carbonate; 1------l------l 
gouge (?). 
881.6 Shear along joint, at 20°, 0.5 inches 
wide breccia gouge zone. Partially healed 
with carbonate. 

j 1 1 

Run 181 100 
880.7 (94) 

to 
885.8 

] 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P5701 . 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 
(FT.) 

890 
(729. O) 

900 
(737.2) 

910 
{745.4) 

Watana (North Bank) SHEET NO. 29 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION,.JOI NTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, l!)ST CORE, CEMENTING, ETC. 

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 drilling, 
pieces 1.0 to 2.0 inches. Two joints at 
10° have slickensides, pieces are angular, 
fresh to slight chlorite staining. 

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

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. 

905.1-906.0 Core broken by drilling or pos-

LENGTH 
OF RUN 

(FT.) 

REC 
(RQD) 

Run 182 100 
885.8 (94) 

to 

890.7 

Run 183 d88) 

Run 184 100 
892.0 (74) 

to 
896.6 

Run 185 100 
896.6 (90) 

to 
900.7 

Run 186 100 

900.7 (80) 

to 

905.7 

sible fracture zone. Pieces average 1.0 inch. Run 187 100 
(92) 

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

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

905.7 

to 
910.7 

Run 188 100 
910. 7 ( 1 00) 

to 
915.7 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

l 

CLIENT Alaska Power Authority JOB NO. P5710.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE 

DEPTH 
(FT.) 

920 
(753.6) 

930 
(761 .8) 

940 
(770.0) 

Watana (North Bank) SHEET NO. 30 OF 31 

ROCK TYPE 

Diorite 

DE"SCRIPTI ON: COLOR, TEXTURE, FOL.lATION,.JOI NTI NG 1 FRACTURING, FAUL.TI NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENT! NG, ETC. 

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. 
Upper 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% 

LENGTH 
OF RUN 

(FT.) 

REC 
(ROD) 

Run 189 100 
915.7 (98) 

to 
920.7 

Run 190 1 00 
920.7 (100) 

to 

925.8 

Run 191 100 
925.8 (92) 

to 
930.8 

Run 192 100 

930.8 (100) 
to 

935.9 

healed with carbonate. Minor sulfide mineral- 1------1-----1 
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 
breccia gouge. 

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

Run 193 1 00 
935.9 (100) 

to 
940.7 

Run 194 100 

940.7 (100) 
to 

945.8 

Run 195 100 
945.8 (100) 

to 
950.7 

1 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT Alaska Power Authority JOB NO. P5701. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

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

DEPTH 

(FT) 

950 
(778. 2) 

ROCK TYPE 

Diorite 

DESCRI Pfl ON: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE1 CEMENTING, ETC 

948.0-948.9 Alteration zone, slightly 
altered hydrothem1ally, approximately 
10-25% of feldspars are altering to clay. 
Hard to moderately hard. 

Run 195 100 
(100) 

IKun 1 ~b 1 Ou 

950.7 (100) 
to 

955.7 

955.7 .,.EN._.D._..O._F -=Bc::O:..:.RI'-'-N'-"G'----------+----+----l 
~782. 9)J-------+-----



Client 

l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

ALASKA POWER AUTHORITY Job No. ---'P-'=5-'-7"-00=-:·_::0_::_5 __ 

Project Sus itna Hydroelectric Project Hole No. _ _.-8"-'H--'-3:__ __ _ 

Site ___ W_atana (North Bank) 

ROD 
% 

NUMBER OF 
JOINTS PER 

fOFT. 

Sheet No. _1 _ of __ 3_ 

ROCK TYPE REMARKS 

zone, 

zone. 

healed. 

zone. 

zone. 

Shear. 

She a rs , he a 1 ed. 

Alteration zone. 

Alteration zone. 

l -·-·-1 ·-··- -] ... , 

Acres American Incorporated - ConsultingEngi neers 
Buffalo, New York 

SUMMARY LOG 

Client _.!_A"'LA,_,S"'-KA"-'--P'-'0'-'W""E"R-'-A"'U"-T'-"HO"'-R'-"I-'-TY~------
Project Susitna Hydroelectric Project 

Site Watana (North Bank) 

Job No. P5700. 05 

Hole No.___,B'-'H._-,_3 ___ _ 

Sheet No. _2 _ of _3_ 

Shear/alteration 
zone. 

Shear/alteration 
zone. 
Shear/fracture 
zone. 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client __ A_LASKA POWER A~U~T~HO=R=I~TY~--------

Pro]ect Susitna Hydroelectric Project ____ _ 

Site ___ Watana (North BankL_ 

~ " ) J 

Job No._~P~5~7.--:0~0-~0~5~-

Hole No. _.B"-H,_-..-3 ___ _ 

Sheet No. __ 3_ of __ 3_ 

-~ 

on 

Zone of joints with 
s 1 i c kens ides. 

Shear/fracture 

Fracture zone. 

Shear. 

Shear/fracture/ 
alteration zone. 

END OF BORING 
955.7' 

" "! ~' ~~ ~ i J -' 
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CLIENT: 

") --~] 
r--~-•~ ") 

---., __ -, --- ] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

") 

ALASKA POWER AUTHORITY JOB NO.: P5700. 05 

PROJECT: Susitna Hydroelectric Project 

Watana (North Bank) 

HOLE NO.: BH-4 

SHEET NO. 1 OF 31 SITE: 

coNTRACT(lR: Interstate Exploration Inc. 
LOGGED BY-. K.J. White, M.P. Bruen 

DRILLING DATES·. Sept. llTO Sept. 23, 1981 
DATE: September 1981 

DRILLING 
t.IETHOD: 

SOIL 
ROCK 

Casing Advancer 
Diamond Core - Triple Tube 

CASING DIAMETER: NW (3.0") 1.0. 
CORE DIAt.IETER: NW (1.75") D.O. 

LOCATION: LATITUDE N3,228,421 ELEVATIONS: DATUt.l MSL, A.S.P.C., Zone 4 
DEPARTURE E7 43, 471 GROUND SURFACE 2187.8 
AZit.IUTH 060° ROCK SURFACE 2177.3 
DIP 58° BOTTOM OF HOLE 1382.5 

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

OEPTH 
{FT.) 

0.0 

10 
(8.5) 

12.4 
(10.5) 

20 

2) All angles measured to the core axis. 

ROCK TYPE. 

Overburden 

Andesite 
Porphyry 

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

Overburden and cobbles. 

6.5-12.4- Very weathered fractured bedrock. 

TOP OF ROCK 
Medium gray to medium green-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. 

Run 1 

12.4 
to 

16.1 

Run 2 
16.1 
to 

21.0 

(17.0) /'" 

DATE: February 1, 1982 

'l'o 
REC 

(RQD) 

100 
(92) 

100 
(96) 

, . .,-

l ) "1 ] 1 l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

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

DEPTH 

{FT.l 

30 
(25.4) 

40 
(33.9) 

50 
(42.4) 

ROCK TYPE 

Andesite 
Porphyry 

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

12.4-21.0- Joints closely to moderately 

LENGTH 
OF RUN 

(FT) 

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 
possible shear. 25.2 

21.0-70.6- Joints closely to very closely IRun 4 
spaced, iron oxide staining. 25.2-

21.8-22.5- Shear/fracture zone, joints very 27 ·1 

closely spaced, slightly weathered. Run 5 

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

REC 
[ROD) 

100 
(33) 

100 
(78) 

100 
(49) 

24.1-24.3- Fracture zone, broken core, yellowl-3~0 ·~8-1------1 
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. 

Run 6 
30.8 
to 

35.7 

Run 7 

Run 8 
37.1 
to 

40.7 

Run 9 

40.7 
to 

45.8 

Run 10 
45.8 
to 

50.8 

Run 11 

100 
(35) 

100 
(0) 

89 
(0) 

100 
(33) 

100 
(70) 

J 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

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

DEPTH 

(FT.) 

60 
(50.9) 

70 
(59.4) 

80 
(67.8) 

' _:) 

ROCK TYPE 

Andesite 
Porphyry 

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

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

62.5-70.6 - Fracture zone, very closely spaced 
joints, at 10° and 60°, heavy iron oxide 
staining, some carbonate coating. 

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

78.1-78.5- Fracture zone, joints very closely 
spaced, at 30°. 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, 8°, possible slickensides. 

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

LENGTH 
OF RUN 

\FT) 

Run ll 

REC 
{ROD) 

50.8 98 

5~~ 6 ( 60) 
Run 12 
55. 6-l ( ~? 
57.5 OJ 

Run 14 

59.2 100 
to (40) 

64.3 

Run 15 

64.3 
to 

69.3 

98 
(8) 

L___-+--~---1 

Run 16 

69.3 
to 

74.3 

Run 17 
74.3 
to 

79.5 

Run 18 

79.5 
to 

84.5 

un 19 

100 
(72) 

100 
(50) 

100 
(64) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POHER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (North Bank) 

HOLE NO. BH-4 

SHEET NO. 4 OF 31 

DEPTH 

[FT) 

90 
76.3) 

100 
(84.8) 

ROCK TYPE 

Andesite 
Porphyry 

DESCRIPTION COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAl N, CAY I NG, LOST CORE, CEMENTING, ETC 

84.5-112.0- Rock changes to light green-gray 
with lithic fragments. Some flow structure at 
70°, fragments of argillite, diorite, and 
andesite up to l .0 inch but generally less 
than 0.5 inches. 
88.7-90.1 -Shear/fracture zone, joints very 
closely spaced, at 10° and 60°. 

88.9-89.1 -Breccia/gouge fragments. 

92.0-102.6- Joints close to moderately closely 
spaced, open at 10° to 20°, irregular and 
rough. Heavy iron oxide staining and 
organics (?). 

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. 

LENGTH 
OF RUN 

(FT) 

Run 19 

84.5 
to 

89.6 

Run 20 
89.6 
to 

94.7 

Run 21 
94.7 
to 

99.6 

Run 22 

99.6 
to 

104.5 

Run 23 

104.5 
to 

108.2-109.8 - Slightly to moderately weathered, 109 ·5 

joints very closely spaced. 

REC 
I ROD) 

96 
(53) 

100 
(53) 

100 
( 67) 

86 
(41) 

100 
(58) 

110 

(93.3) 

109.8-112.5 - Fracture zone, joints very 
closely spaced, silt and clay coating. 

Run 24 92 
f---+-iQL 

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

mafics, quartz less than 5%, trace of sulfides. 11 ~ 0 1 Fresh, hard to very hard, joints closely to · 
very closely spaced. 

Run 26 

95 
(23) 

85 
(49) 



·- 1 'l ----, ~-, ~~-1 
_, ____ ,) ------·-1 ---- ') 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

: '") 

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 

DEPTH 
(FT) 

120 
(101.8) 

130 
(11 o. 2) 

140 
(118. 7) 

ROCK TYPE 

Diorite 

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

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. 

137.9 -Joint, 40°, carbonate/calcite. 

LENGTH 
OF RUN 

(FT.) 

un 26 
115.1 
to 

119.8 

Run 27 
119.8 

to 
124.8 

Run 28 
124.8 
to 

130.1 

Run 29 

130.1 
to 

135.3 

Run 30 
135.3 

to 139.0 - Joint, 10° with calcareous clay 140 . 5 
coating, some moderate hydrotherma 1 a 1 terati on 
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. 

Run 31 

140.5 
to 

145.5 

Run 32 
145.5 
to 

150.6 

REC 
(ROO) 

85 
(49) 

84 
(0) 

96 
(51) 

100 
(86) 

100 
(89) 

100 
(94) 

100 
(98) 

-
1 "~-----) ·--1 ---"'"· ] ] ] ----- -) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

-----l 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Sus itna Hydroelectric Proj ecr HOLE NO. BH-4 

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

DEPTH 

(FT_J 

150 
(127 .2 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, fOLIATION,.JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, LO.ST CORE, CEMENTING, ETC. 

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 

LENGTH 
OF RUN 

(FT) 

Run 32 

Run 33 
150.6 
to 

155.8 

REC 

(RQD) 

100 
(98) 

100 
(79) 

closely spaced at 20°-60°. Slightly altered 1-----11-----1 

160 
(135. 7) 

170 
(144.2 

r- 1so 
(]52. 6 

hydrothermally, iron oxide staining and 
carbonate coating. 

157.7 - Gouge, 0.1 inches wide. 

160.1-165.2- No iron oxide staining. 

163.3 - Joint, 30°, with clay coating. 

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 zone, 
severely to completely altered hydro
thermally, soft and friable. 

Run 34 
155.8 
to 

160.1 

Run 35 
160.1 
to 

165.2 

Run 36 
165.2 
to 

170.0 

Run 37 

170.0 
to 

175.0 

Run 38 
175.0 
to 

180.0 

rRun 39 

77 
(O) 

100 
(92) 

88 
(21) 

100 
(36) 

94 
(32) 

l 



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 

DEPTH 

(FT.) 

190 
( 161. l) 

200 
(169.6) 

210 
( 178.1) 

Watana (North Bank) SHEET NO. 7 OF 31 

ROCK TYPE 

Diorite 

"".1 
] 

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

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. 

195.5- Joint, 15°, with clay filling 0. l 
inches wide. 

LENGTH 
OF RUN 

(Ft) 

Run 39 

180.0 
to 

185.0 

Run 40 
185.0 
to 

190.1 

Run 41 

190.1 
to 

195.0 

Run 42 
195.0 
to 

199.7-200.1 - Core is broken, sandy clay 200.0 
coating. 

Run 43 
200.0 
to 

204.0 

REC 
I RQD) 

100 
( 22) 

100 
(90) 

l 00 
(88) 

100 
( 48) 

100 
(65) 

204.4-205.4- Shear along three joints, 
Slickensides on chlorite and carbonate, 
inches wide. 

at l0o.~R~u-n'4~44---~ 
O.l 204.0-

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. 

?0S.R 

Run 45 
205.8 
to 

210.7 

Run 46 

l 00 
(88) 

100 
( l DO) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POl<ER AUTHORITY JOB NO. P5700,05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-4 

SITE 

DEPTH 

(FT.) 

220 
( 186. 6) 

230 
( 195. 0) 

240 
( 203. 5) 

Watana (North Bank) SHEET NO. 8 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOUATION,JOI NTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN 1 CAVING 1 LOST CORE, CEMENT! NG, ETC. 

zone, joints 
Chlorite and 

LENGTH 
OF RUN 

(FT.} 

Run 46 
210.7 
to 

215.7 

Run 47 

215.7 
to 

220.8 

Run 48 

220.8 
to 

225.8 

Run 49 
225.8 
to 

230.8 

Run 50 
230.8 
to 

235.8 

REC 
(ROD) 

l 00 
( 100) 

100 
(l 00) 

l 00 
(100) 

100 
(94) 

100 
( 100) 

234.8-236.4- Shear/fracture 
very closely spaced, at 20". 
carbonate coating, less than 
slickensides. 

0.1 inches thick, f------1'-----i 

Run 51 

235.8 
to 

240.8 

Run 52 

240.8 
to 

245.8 

l 00 
(90) 

l 00 
(l 00) 



l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. 

PROJECT Susitna Hydroelectric Project HOLE NO. 

SITE Watana (North Bank) SHEET NO. 

DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTJ NG, LENGTH 
ROCK TYPE OF RUN 

(FT.) ALTERATION, WATER LOSS OR GAIN 1 CAVI NG 1 LOST CORE, CEMENTING, ETC. (FTJ 

Diorite Run 52 

247.1 - Felsic vein, 90°, 1 i ght gray, 1 ess 
Run 53 than 0.25 inches wide, tight, hard. 
245.8 
to 

250 251.0 
(212.0) 

Run 54 

251.0 
to 

255.7 

Run 55 

255.7 
to 

260 260.8 

(220.5) --

Run 56 
260.8 
to 

265.8 

Run 57 
265.8 
to 

270.8 
270 

(229. 0) 

Run 58 

270.8 
to 

275.8 

Run 59 

) 

P5700.05 

BH-4 

9 OF 31 

REG 
(ROO) 

100 
(1 00) 

100 
(100) 

100 
( 100) 

100 
(100) 

100 
(100) 

100 
( 100) 

-·-- '1 

CLIENT 

] ] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
RUFFALO 1 NEW YORK 

DRILLING REPORT 

) 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4-

SHEET NO.1 0 'lF31 SITE Watana (North Bank) 

DEPTH 
(FT.) 

280 
(237.4) 

290 
(245;9 

300 
(254.4) 

ROCK TYPE 

Oi orite 

DESCRJPTJ ON: COLOR, TEXTURE, FOLIATION,JOI NTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, 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, 1 oo, less than 0.1 
inches thick, carhnn•tR filled, tight, hard. 

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

diorite. 

LENGTH REG 
OF RUN 

(FT) (ROO) 

Run 59 

275.8 100 
to (100) 

280.8 

Run 60 
280.8 100 

to (100) 
285.8 

Run 61 
285.8 100 
to (1 00) 

290.7 

Run 62 

290.7 100 
to ( 100) 

295.8 

Run 63 
295.8 100 
to (84) 

298.9 

Run 64 
298. 9- 100 
300.8 (95) 

Run 65 

300.8 100 
to (1 00) 

305.8 

~~u6 100 
to (100) 

310.8 

) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 11 OF 31 SITE 

DEPTH 
(FT) 

310 
(262.9) 

320 
(271. 4) 

330 
(279.8) 

340 
(288.3) 

J 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT! NG, ~~N~G~ REC 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT) (RQD) 

316.2- Healed breccia, zoo, 0.1 feet wide, 
healed with dark qreen, 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, 0°-10°, chlorite and 
carbonate coated, faint slickensides. 

331.2-332.2- Fracture zone, joints very 
closely spaced at 0°-30°, some surfaces 
a 1 tered hydrothermally. 

j ·~ 

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 

100 
(100) 

100 
(96) 

100 
(100) 

100 
(100) 

100 
(100) 

335.8 100 
to (100) 

340.8 

J ' ·' 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FT.) 

350 
(296.8) 

360 
(305.3) 

370 
(313.8) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Watana (North Bank) SHEET NO. 12 OF 31 

ROCK TYPE 

Diorite 

' 

DESCRIPTION : COLOR, TEXTURE, FOLIATION,JOI NTING, FRACTURING, FAULT! NG, ~~N~G~ REC 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC {FT_) (RQOJ 

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

344.0- Healed shear, 30°, 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, 0°-10°, healed with 
carbonate less than 0.1 inches thick. 

361. 0? 
366.0J Healed shears, 15°, less than or 
equal to 0.25 inches wide. Healed with dark 
green, fine grained diorite, hard. 

Run 73 

340.8 
to 

~45.7 

Run 74 

~45. 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 

Run 78 

100 
(100) 

100 
(100) 

100 
(100) 

100 
(1 00) 

100 
(100) 

367.7- Healed fracture, 0.1 inches wide, 365 .4 reqular, discontinuous, healed with carbonate. to 100 
(1 00) 

370.0-370.5- Core broken by drilling. 

~ 
'I 

370.5 

Run 79 
370.5- 100 
375.6 (100) 

~ 
~_j 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

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

PROJECT Susitna Hydroelectric Prdj ect HOLE NO. BH-4 

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

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, LENGTH REC 
ROCI< TYPE OF RUN 

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

Diorite 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 

to (100) Contacts-are hard, tight, and irregular. 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 

(3jb~ 7 

392.4-393.2- Healed breccia along several Run 83 
joints at 0° and 15°. Healed with dark green, 390.7 100 fine grained diorite, tight, hard. to (94) 

395.4-395.7 - Carbonate vein, 10°, up to 0.25 395.5 

inches wide. 
Run 84 
395.5 100 
to (100) 

400.6 

400 
(339.2) 

Run 85 

400.6 100 
c to (98) 

405.5 

1 l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (North Bank) 

HOLE NO. BH-4 

SHEET NO. 14 OF 31 

DEPTH 

(FT.) 

410 
(347. 7) 

420 
(356. 2) 

430 
(364.6 

ROCI< TYPE 

Diorite 

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

405.2 - Healed breccia along a joint at 10°-
200, approximately 1.0 inches wide. Healed 
with dark green, fine grained diorite. 

416.5-416.8- Healed breccia, 50°, 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 zone, joints very 
closely spaced at 60°, carbonate filling, 
tight healed joints. 
420.8 - Felsic vein, 15°, less than 0.25 
inches wide, tight. 
423.9-510.4 - Joints close to moderately 
closely spaced, average l. 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° with faint slickensides. 
429.5- Joint, 10°, with slickensides on 
chlorite. 
429.8- Joint, 55°, with slickensides on 
chlorite at 40°. 

LENGTH REC 
OF RUN 

(F"[) (RQO) 

Run 86 
405.5 l 00 
to (100) 

410.4 

Run 87 

410.4 98 
to (98) 

415.7 

Run 88 

415.7 
to 

420.7 

Run 89 

420.7 
to 

425.7 

Run 90 
425.7 
to 

430.9 

Run 91 

430.9 
to 

435.8 

Run 92 

100 
(100) 

100 
(100) 

l 00 
(l 00) 

100 
(l 00) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. B·H-4 

SHEET NO. lS OF 31 SITE 

DEPTH· 
(FT.) 

440 
(373. 1) 

4SO 
(381.6) 

460 
(390. 1) 

l 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,..JOINT\ NG, FRACTURING, FAULT! NG, 
ALTERATION, WATER LO~S OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

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

~~N~J~ REC 
(Ft) (RQO) 

Run 92 

435.8 
to 

440.8 

100 
(100) 

430.9-439.2- Joints/fractures 0°-10° and 30°-1--------l-----l 
S0°, very closely spaced, irregular and 
discontinuous. Healed by carbonate and 
sulfides, generally moderately hard with some 
zones of friable rock, tight. 
444.S- Healed shear, 30°, 0.2S to O.S inches 
wide. Healed with dark green, fine grained 
diorite. 

445.0-448.0- Andesite dike, S0°, 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. 

4S8.2-4S8.6- Fracture zone, joints very 
closely spaced at 30°, healed with carbonate. 

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. 

~ .~ 

Run 93 
440.8 
to 

445.8 

Run 94 

44S.8 
to 

4S0.8 

Run 9S 
4S0.8 
to 

4SS.8 

Run 96 

4SS.8 
to 

460.8 

Run 97 

460.8 
to 

465.9 

Run 98 
465.9 
to 

470.8 

100 
(100) 

100 
(100) 

100 
(1 00) 

100 
(1 00) 

100 
(100) 

100 
(98) 

~ 
~ ~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. PS700.0S 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 16 OF 31 SITE 

DEPTH 
(FT.J 

470 
{398.6) 

480 
(407.0) 

490 
(41S.S) 

sao 
(424. O) 

Watana (North Bank) 

ROCK TYP£ 

Diorite 

ll 
j 

OESCR\PTI ON : COLOR, TEXTURE, FOLIATION, JOINT\ NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

LENGTH 
OF RUN 

(FT) 

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

46S.6- Felsic dike, light gray, fine grained, 
possibly granodiorite, approximately 2.0 inches~un 99 
wide at 40°, tight contacts. Part of dike is 470 8 crosscut by the above shear. to· 

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

489.2- Healed shear, 30°, 0.7S inches wide, 
healed with dark green, fine grained diorite. 

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

47S.8 

Run 100 

47S.8 
to 

480.8 

Run 101 

480.8 
to 

48S.7 

Run 1 02 

48S.7 
to 

490.6 

Run 103 

490.6 
to 

49S.6 

Run 104 

AEC 

(ROD) 

100 
(98) 

100 
(100) 

100 
(100) 

100 
(94) 

100 
( 100) 

100 
( 100) 

49S.6 100 
497.3-499.0- Inclusion or dike of fine to (100) 
grained, dark green diorite, sharp contacts at ~4"-'9"'8'-'-.~0+----l 
40°, tight, hard. Run lOS 

498.0 
to 

S00.8 

93 
( 93) 

, 
j 



-- -1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

} 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 17 OF 31 SITE 

DEPTH 

{fTJ 

510 
(432.5) 

520 
(441.0) 

530 
(449.4 

Watana (North Bank) 

ROCK TYPE 

Diorite 

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

LENGTH 
OF RUN 

(fT.) 

502.6-503.0- Felsic dike, light gray, fine fun 106 
grained, probably granodiorite. Upper contact 500 _8 fractured, lower contact tight at 70°. Hard, to 
unfractured. 505 .8 

510.4-627.8 - Joints moderately close to 

Run 107 

505.8 
to 

510.7 

REG 
(ROD) 

100 
(1 00) 

100 
(1 00) 

widely spaced, trace of chlorite and carbonate 1---1-----1 
coating. 

523.5-525.1 -Zones of joints very closely 
spaced, at 20°-30°, healed with carbonate. 

524.3- Healed shear, 30°, 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 108 
510.7 
to 

515.8 

un 109 
515.8 
to 

520.5 

100 
(1 00) 

100 
(100) 

1---t-----

fun 110 
520.5 lOJ 
to (96) 

525.6 

un 111 
525.6 100 
to (1 00) 

530.7 

un 112 
530.7- 100 
535.8 (100) 

l 

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 

SHEET NO. 18 OF 31 SITE 

DEPTH 

(FT) 

540 
(457.4) 

550 
(466.4) 

560 
(474.9) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

~:COLOR, TEXTURE, F'OLIATION,JOINTING,FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

537.1- Shear along joint, zoo, 0.5 inches of 
breccia and gouge, slickensides on chlorite. 

537.7 -Joint, 30°, 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 

LENGTH 
OF RUN 

(FT.) 

Run 112 
530.7 
to 

535.8 

Run 113 

535.8 
to 

540.7 

Run 114 
540.7 
to 

545.9 

REC 
{ROD) 

100 
(1 00) 

100 
(100) 

100 
(65) 

mafics, feldspars altering to clay, moderately 1---1------1 
hard to soft. RQD = 0%. 

553.0-553.5- Felsic dikes, three, 80°-90°, 
closely spaced, less than 0.5 inches, hard, 
tight. 

559.7- Healed shear, 30°, 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 

100 
(43) 

Run 116 

550.8 100 
to (1 00) 

555.8 

Run 117 

555.8 
to 

560.8 

Run 118 

560.8 
to 

565.8 

100 
( 1 00) 

100 
( 100) 

l 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susi tna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 19 OF 31 SITE 

DEf>TH 
{FT) 

570 
(483.4) 

580 
'(491.8) 

590 
(50Q.3) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,..JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN 1 CAY I NG, LOST CORE, CEMENT! NG, ETC 

567.7- Felsic dike, 90°, light gray, medium 
to coarse grained, unfractured, 0. l feet wide, 
tight contacts, hard. 

LENGTH 
OF RUN 

(fl) 

Run 118 

un 119 

565.8 

569.3 -Joint, 0°-20°, carbonate healed, slight 5i~.9 
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, 
mafi cs, moderately hard to soft, 1 oca lly 
friable. RQD = 0%. 

Run 120 no 

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. 

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. 

570.9 
to 

575.9 

Run 121 

575.9 
to 

580.8 

Run 122 

580.8 
to 

585.8 

Run 123 
585.8 
to 

590.8 

Run 124 
590.8 
to 

595.8 

Run I co 

REC 

( RQD) 

100 
(100) 

100 
(50) 

100 
(l 00) 

100 
(1 00) 

100 
( 100) 

l 00 
( 100) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 20 OF 31 SITE 

DEPTH 

(FT.) 

600 
(508.8) 

610 
( 517. 3) 

620 
( 525. 8) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRI PTI 0~: COLOR, TEXTURE, FOLIATION, JOINT! NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, LOST CORE, CEMENTING, ETC. 

LENGTH 
OF RUN 

(FT) 

RCC 
\RQOJ 

597.0- Felsic dike, 80°, light orange, 0.5 
inches wide. Truncated by healed shear at 40° .Run 125 

597.9- Inclusion of dark green, fine grained 595.8 
diorite, diameter of 1.0 inch. to 

l 00 
( l 00) 

610.9-618.3 - Shear/alteration zone, bleached 

600.7 

Run 126 

600.7 
to 

605.7 

100 
( l 00) 

1------~------4 

Run 127 

605.7 
to 

610.7 

100 
(100) 

to a 1 i ght yell ow-gray, slightly to moderately f---+-----
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, oo, 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. 

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

Run 12E 
610.7 
to 

615.7 

100 
( 15) 

Run 129 

615.7 1 00 
to (59) 

620.8 

Run 130 

620.8 
to 

625.9 

Run 131 
625.9 
to 

630.9 

100 
(80) 

100 
(88) 



1 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FT.) 

630 
(534.2) 

640 
( 542. 7) 

650 
{551.2) 

660 
{559.7 

l l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4. 

Watana (North Bank) SHEET NO. 21 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, F'OLIATION, JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

629.3- Shear, 10° 1 0.25 to 0.5 inches wide, 
partially healed by carbonate. 

632.5- Joint, 10°, partially healed by 
carbonate. Slickensides on chlorite. 

LENGTH 
OF RUN 

(FT.) 

Run 131 

Run 132 

630.9 
to 

635.9 

REG 
(ROD) 

100 
(88) 

100 
(30) 

635.9-637.5- Fracture zone, joints and 
fractures very closely spaced, up to 0. l inche 
wide. Healed with carbonate, discontinuous, l---+----1 
irregular. 

642.4- Joint, 10°, slickensides on chlorite. 

644. l-644.8 - Fracture zone, joints very 
closely spaced, at 60°. 

648.0-648.7- Healed breccia, fragments of 
diorite comprise 70-80%, healed by dark green 
diorite. Hard, joint at zoo at upper contact, 
healed with carbonate, approximately 0.25 
inches wide. 
649.4-649.8- Joints, 50°-70°, very closely 
spaced, tight. 

Run 133 

635.9 
to 

640.8 

Run 134 
640.8 
to 

645.8 

Run 135 
645.8 
to 

650.8 

Run 136 

650.8 
to 

655.8 

100 
{70) 

100 
(45) 

100 
{70) 

l 00 
(85) 

Run 137 
655.8 100 
to ( 100) 

660.7 

] 

CLIENT 

PROJECT 

SITE 

DEPTH 

IFT.l 

670 
{568.2) 

680 
(576.6) 

690 
{585.1) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Watana (North Bank) SHEET NO. 22 OF 31 

ROCK TYPE 

Diorite 

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

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

669.7-670.7- Joints, 10°, 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°, 0.25 inches wide, healed 
with carbonate. 
673.6-678.6- Shear, 0°-10°, partially healed 
by carbonate and chlorite. Slickensides, thin 
coating of gouge less than 0.1 inches. 

LENGTH REC 
OF RUN 

(FT.) (RQDJ 

Run 138 
660.7 100 
to {66) 

665.7 

Run 139 
665.7 100 
to {96) 

670.7 

Run 140 

670.7 100 
to {98) 

675.7 

+------+----

Run 141 

675.7 
to 

680.8 

Run 14 

680.8 
to 

685.7 

100 
(67) 

100 
(l 00) 

t--------t-----1 

Run 143 
685.7 l 00 
to ( l 00) 

690.8 

691.7-691.9- Felsic dike, 30°, light green-
gray, medium grained. Up to 10% quartz, 5-lO%f-oRc-u-n~l'"'4+----
mafics. Tight, welded contacts, fractured and 690.8 100 
healed with carbonate, hard. 695.8 {100) 



CLIENT 

PROJECT 

SITE 

DEPTH 

(FT.l 

700 
(593.6) 

710 
( 602.1) 

720 
(610.6) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Watana (North Bank) SHEET NO. 23 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENT! NG, ETC. 

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, 

698.7-700.4- Shear, 10°, partially healed 
with carbonate, chlorite. Faint slickensides. 

701.4-703.1 -Numerous healed fractures, 
closely to very closely spaced, up to O.Z5 
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~. 

71Z.0-713.5- Fracture zone, joints very 
closely spaced, at zoo and 60°. Joints at 
zoo are hea}ed with carbonate. 

720.1-721.1 - Fracture zone, joints very 
closely spaced, at 40°-70°. 

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

' J 

LENGTH 
OF RUN 

(fT.) 

Run 144 
690.8 
to 

695.8 

Run 145 

695.8 
to 

700.8 

Run 146 

700.8 
to 

705.7 

Run 147 

705.7 
to 

710.8 

Run 148 
710.8 
to 

715.8 

Run 149 
715.8 

to 
720.8 

Run 150 

AEC 
(RQD) 

100 
( 100) 

100 
(1 00) 

100 
( 100) 

100 
(90) 

100 
(90) 

100 
(36) 

720.8 98 
to (56) 

725.8 

CLIENT 

PROJECT 

SITE 

DEPTH 

IFTI 

730 
(619.0) 

740 
(6Z7.5) 

750 
( 636.0 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Watana (North Bank) SHEET NO. 24 OF 31 

ROCK TYPE 

Diorite 

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

7Z6. 1-730.9 - Shear/fracture zone, joints very 
close to closely spaced, oriented at 30° and 
10°. Numerous irregular fractures, some 
carbonate healed. Slickensides. 

73Z.5- Joint, 10°, with slickensides on 
chlorite. 

734.6-738.0- Shear/fracture zone, numerous 
joints very closely spaced, at 30°. Some 
healed with carbonate, up to O.Z5 inches 
thick, tight. 

736.4- Joint, zoo, slickensides on 
chlorite. 

738.3-739.5- Joints, 70°, closely spaced. 

74Z.3-743.2 - Fracture zone, joints very 
closely spaced at 70°. 

749.4-755.0- Fracture zone, joints and 
fractures very closely spaced, mostly tight, 
randomly oriented. Joints at 0°-10°, and 

LENGTH 
OF RUN 

{FT) 

REG 

(R(JD] 

Run 1 50 98 (56) 

Run 151 
725.8 100 
to ( 15) 

730.8 

Run l5Z 

730.8 100 
to (30) 

735.8 

1----+----

Run 153 
735.8 
to 

740.8 

Run 154 
740.8 

to 
745.8 

Run 155 

745.8 
to 

750.8 

100 
(30) 

100 
(35) 

100 
(60) 

60°, less than half are healed with carbonate.l---t-----1 

75Z.8-755.0 - Core broken along the 60° 
joint set. 

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

_J 

Run 156 

750.8 
to 

755.9 

Run 157 

100 
(16) 



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 

SHEET NO. 25 OF 31 SITE 

DEPTH 

(FTJ 

760 
(644.5) 

770 
(623.0) 

780 
(661.4) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, fOLIATION, .JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC. 

758.5-759.8- Healed shear, 10°, healed with 
dark green diorite and carbonate, tight. 

768.8-771.2 - Fracture zone, joints very 
closely spaced, at 0°-10°, some are healed 
by carbonate. 
768.8-786.2 - Joints close to very closely 
spaced. 

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

783.7 -Joint, 15°, trace of silt or clay. 

786.2-850.5- Joints close to moderately 
closely spaced, average 0.5 to 1.0 foot. 
Chlorite coating, trace to coating of 
carbonate. 

LENGTH 
OF -RUN 

(FT.) 

REC 

{ROD) 

Run 157 
755.9 100 
to (94) 

760.9 

Run 158 
760.9 100 
to (80) 

765.8 

Run 159 
765.8 100 
to (65) 

770.9 

Run 160 
770.9 100 
to (16) 

775.9 

Run 161 

775.9 100 
to (58) 

780.9 

Run 162 
780.9 100 
to (50) 

785.9 

Run 163 
785.9 100 
to (90) 

790.9 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 26 OF 31 SITE 

DEPTH 
{FT.) 

790 
(669.9 

800 
(679.1 

810 
(686.9 

820 
(695.4 

Watana (North Bank) 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GA. IN, CAVING, l:.OST CORE, CEMENTING, ETC 

797.1 - Inclusion of fine grained diorite, 
diameter l .0 inch. 
797.8-798.1 -Fracture zone, joints very 
closely spaced at 70°. Carbonate, chlorite 
coating, possibly some talc. 

803.0- Healed shear, 10°, 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 

LENGTH 
OF RUN 

IFT.J 

REC 

{RQDJ 

Run lbJ IUU 
(90) 

Run 164 
790.9 100 
to (59) 

795.8 

Run 165 
795.8 100 

to (75) 
800.7 

Run 166 
800.7 100 

to (69) 
805.6 

very closely spaced, at 0°-10°, and 40°, Run 167 
most healed with carbonate, broken by drilling. 805 _6 
805.2-806.2- Healed shear, 10°, 1.0 inch wide to 
fragments of diorite, healed by dark green 810.7 
diorite, tight, hard. 

100 
(88) 

811.9-820.5- Textural changes in diorite, 
light gray-green, medium to coarse grained, 
less than 10% mafics. 

-----+--~--1 

812.0-815.8 - Shear/fracture zone, joints very 
closely spaced at 10° and 60°. Broken by 
drilling, pieces 0.5 to 2.0 inches, coated 
with silt or clay. Most joints are tight, 
minor sulfide mineralization. 

Run 168 
810.7 

to 
815.8 

813.5- Breccia, 1.0 inch wide, partially Run 169 healed with carbonate. 

l 00 
(41) 

815.8 100 
to (32) 

820.8 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 27 OF 31 SITE 

DEf'TH 

(FTJ 

830 
(703.8 

840 
(712 .3 

850 
(720.8 

'1 

Watana (North Bank) 

ROCK T'fPE 

Diorite 

DESCRIPTI ~ : COLOR, TEXTURE, FOLIATION ,.JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CE:MENTING, ETC. 

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

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

LENGTH 
OF RUN 

!FT.l 

Run 170 

820.8 
to 

825.8 

Run 171 
825.8 

to 
830.8 

Run 172 
830.8 

REC 
( ~QD) 

l 00 
(80) 

100 
(60) 

to 834.5-835.8- Fracture zone, joints/fractures 835 .8 very closely spaced, at 0°-10° and 40°-60°, 

l 00 
(40) 

irregular, healed to partially healed by 
carbonate. Joint/shear, oo, offset 0.1 inches .t-----t----i 

837.8- Joint, 50°, possible slickensides. Run 173 

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

~ " ,-i 

835.8 100 
to (94) 

840.8 

Run 174 

840.8 
to 

845.7 

Run 175 

845.7 
to 

850.5 

Run 17E 

100 
(100) 

100 
(85) 

850.5 100 
R~~ fi (100) 

-~ 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 28 OF 31 SITE 

DEPTH 

{FTJ 

860 
(729.3) 

870 
(737.8) 

880 
(746.2) 

Watana (North Bank) 

ROCK TYPE 

Diorite 

'·j 

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

858. l-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. 

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

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 

LENGTH 
OF RUN 

<FT.) 

Run 176 
850.5 
to 

855.6 

Run 177 

855.6 
to 

860.5 

Run 178 
860.5 

to 
865.5 

RE.C 
[RQO) 

100 
(100) 

100 
(100) 

100 
( 100) 

1----t------

Run 179 

865.5 
to 

870.6 

Run 180 

870.6 
to 

875.6 

100 
( 100) 

100 
(80) 

spaced, tight, generally healed with carbonate1----+------J 
875.0- Shear, 60°, healed with carbonate, Run 181 
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. 

] 

875.6 
to 

880.6 

Run 182 

880.6 
to 

885.6 

100 
(100) 

100 
( 92) 

~ 
_j 



~-~-, ~-1 

CLIENT 

PROJECT 

SITE 

DEPTH 

(FT) 

890 
(754. 7) 

900 
(763.2) 

910 
(771. 7) 

······l "~-----

l ~""""'' J .·-1 ~«----

l ····~·1 
~~ ....• 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Watana (North Bank) SHEET NO. 29 OF 31 

ROCK TYPE 

Diorite 

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

LENGTH 
OF RUN 

(FT.) 

REG 
(RQD) 

Run 82 883.5-884.5 - Numerous healed fractures/joints'Jill'!!.L..L!L<o.f----l 
healed with carbonate, 10% of rock. Joints, 
20c-30c, fractures are irregular and 
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, soc, 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, 15c, 1.0 to 2.0 inches of 
breccia, partially healed by carbonate. 
893.3-893.4 - Broken fragments of breccia. 

Run 183 
885.6 100 
to (100) 

890.6 

Run 184 

890.6 100 
to (45) 

89S.6 

Run 185 

895.6 100 
to (100) 

900.6 

893.8-894.1 - Fragments of altered diorite---+---+ 
and breccia, pieces less than 1.0 inch. 
895.1 - Shear, 30c, 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, 30c and 70c, very 
closely spaced, healed with carbonate to 0.1 
inches. 
902.4 - Inclusion of dark green, fine grained 
diorite. 
903.0-903,2 - Inclusion or dike of dark green 
diorite, sharp contact at 4S 0

• 

Run 186 

900.6 
to 

905.6 

Run 187 
905.6 
to 

910.6 

904.5- Joint, soc, clay and carbonate coating Run 188 

100 
(98) 

100 
(100) 

909.1- Felsic dike, soc, light gray, medium 910.6 100 
grained, 0.5 inches wide, unfractured, tight to (100) 
contact. 915.6 

909.5-910.5- Healed shear, oc-loc, healed 
with dark green, fine grained diorite. Run 18 100 

(100) 

.] . ~1 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FT.) 

920 
(780.2) 

930 
(788.6) 

940 
(797 .1) 

··--1 . J 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Watana (North Bank) SHEET NO. 30 OF 31 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, FOUATION,JOI NTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LO.ST CORE, CEMENTING, ETC 

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. 

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

LENGTH 
OF RUN 

IFTl 

Run 189 
915.6 
to 

920.6 

Run 190 
920.6 
to 

925.7 

Run 191 
925.7 
to 

930.3 

Run 192 
930.3 
to 

935.4 

Run 193 
935.4 
to 

939.3 

Run 194 
939.3 
to 

944.4 

Run 195 
944.4 
to 

949.6 

REG 
(RQD) 

100 
(100) 

100 
(100) 

100 
(100) 

100 
(100) 

100 
(1 00) 

' 

100 
(98) 

96 
(96) 

1 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 31 OF 31 SITE 

DEPTH 
(FT.} 

Watana (North Bank) 

ROCK TYPE 
DESCRIPTION: COLOR, TEXTURE, FOLIAnON, JOINTING, FRACTURING, FAULT! NG, 

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

LENGTH 
OF RL!N 

{FT) 

REC 

(RQD) 

949.6 Oi ori te END OF BORING Run 195 
~805.~3~)~-~~~--~-----------~~~~~~---------+~~~--~ 

1l 
) 1 ' ~ 

.,. 
1 j i 
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 

Project Susitna Hydroelectric Project 

Site Watana (North Bank) 

PERMEABILITY CORE RECOVERY 
(K) cm/uc, % DEPTH ELEV. 

(FT.l (FT.) 

ROO 

% 
NUMBER OF 
JOINTS PER 

lOFT. 

Job No. _ _cP_,5~7.,.00J_o._v_Oo!_5 __ 

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

Sheet No. _1_ of __ 3_ 

ROCK TYPE REMARKS 

zone 

Fracture/alterati 

Shear/fracture. 

Joint, slickensi 
on chlorite. 

] '] --

l -l -----~ •' -
--

'1 ') -1 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

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. _2~ of __ 3_ 

ROCK TYPE REMARKS 

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

Shear. 

Shear. 

Alteration zone. 

Alteration zone. 

Shear/alteration 
zone. 
Shear. 

,, 
l 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 
Client_ALASKA POWER AUTHORITY Job No. P5700.05 

Project Susitna Hydroelectric Project Hole No._--'B"'H-'----'4 ___ _ 

Site _ ____li_atana (North B_a_nl<l _________ _ Sheet No. _3 _ of __ 3_ 

ROCK TYPE REMARKS 

Shear/fracture zone 

Fracture zone. 

Shear/fracture zone 

Fracture zone. 

Shear/alteration 
zone. 

END OF BORING 
949.6' 



CLIENT: 

PROJECT: 

SITE: 

CONTRACT(!R: 
LOGGED BY: 

DRILLING 
METHOD: 

LOCATION: 

··~ l 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: P5700.05 

Susitna Hydroelectric Project HOLE NO.: BH-6 

Watana (North Bank) SHEET NO, 1 OF 24 

The Dri 11 i ng Company DRILLING DATES·. June 26 TO July 9, 1981 
K.J. White, M.P. Bruen DATE: July 1981 

CASING DIAMETER: NW ( 3. 0") J.D. SOIL 
ROCK 

Casing Advancer 
Diamond Core - Triple Tube CORE DIAMETER: NQ (1.75") O.D. 

LATITUDE N3,22£,922 
DEPARTURE E744, 256 
AZIMUTH 225° 
DIP 60° 

ELEVATIONS: DATUM MSL, 
GROUND SURFACE 

ROCK SURFACE 
BOTTOM OF HOLE 

A.S.P.C., Zone 4 
1608.8 
1601.9 
967.6 

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

1461.8 (12-06-80) 

DEPTH 

(FT.) 

0.0 

8.0 
(6.9) 

10 
(8. 7) 

17.5 
( 15.2) 

20 
(17.3) 

2) All angles measured to the core axis. 

ROCK TYPE 
~: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN 

ALTERATION 1 WAT£R LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. LENGTH 

Overburden Sandy gravel with cobbles and boulders. 

TOP OF ROCK 
Diorite Gray-green, fine to medium grained crystalline Run 1 

rock, 30-40% mafics (biotite and hornblende), 8.0-
up to 10% quartz. Slightly weathered, hard, to 
fresh. Joints moderately closely spaced with 10.7 
iron oxide staining. Run 2 
8.0-10.7- Core loss 0.7 feet. Red staining 10.7 in core parallel to some joints, penetrative to to 0.5 inches. 15.0 

Run 3 
15.0 
to 

Quartz Diorite Green-gray to light gray, fine to medium 19.6 
grained rock. Mafics 20-30% (biotite and 
hornblende), 10-15% quartz, generally hard to Run 4 very harsY," . .fresh. Gradation a 1 contact. 

APPROVED: ~/P#/W~ DATE: February 1, 1982 

% 
REC 

(RQO) 

74 
(52) 

88 
( 60) 

100 
(35) 

r~f 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA PO\JER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 2 OF 24 SITE 

DEPTH 

(FT.l 

30 
(26.0) 

40 
(34.6) 

50 
(43.3) 

Watana (North Bank) 

ROCK TYPE 
DESCRIPTION :COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT! NG, 

ALTERATION, WATER LOSS OR GAIN, CAVING, LO~T CORE, CEMENTING, ETC 

LENGTH 
QF RUN 

(FT.J 

REC 
tROD) 

Quartz Diorite Joints are very close to moderately close, with Run 4 
iron oxide staining. 19.6 83 

(0) 17.1-26.8- Fracture zone, joints and fractures· 2 ~
0

8 very closely spaced, moderately to severely ~,,_,. "-=---1-----l 
weathered with penetrative iron oxide staining. ~~n 8

5 

Core loss 0.7 feet. t~ 

26.0-64.3 - Fresh to slightly weathered, with 26.8 

97 
(O) 

more intense weatheri·no on joints, iron oxide 1---+----l 
staining. Joints closely to moderately closely Run 6 
spaced. 26.8 
26.8-30.0- Core loss 0.5 feet. to 

30.3 

100 
(63) 

29.7-30.3 - Fracture zone, joints and fractures f=:-=-..-+--~~ 
very closely spaced, joints at 0°-10° and Run 7 

30°-40°, slightly weathered. 3 ~~ 3 100 
(60) 

I32.R 

Run 8 
32.8 100 
to (78) 

36.8 

Run 9 
36.8 100 

to (59) 
40.5-45.0- Core loss 0.2 feet. 40.5 

Run 10 
40.5 100 
to (90) 

44.7 

45.6-46.5 - Core broken by drilling. 
Run 11 
44.7 91 
to (57) 

48.4-48.9 - Fracture zone, joints very closely 49.1 
spaced 0°-10°, 30°, and 50°-60°. 

Run 12 1~~ (0 
Run 13 18~ 
Run 14 



-~ 

I 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA PO>'ER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

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

DEPTH DESCRIPTION~ COLOR, TEXTURE, FOLIATION, JOINT! NG, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

IFT.l ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT.) (RQO) 

Quartz Diorite Run 14 
51 .4- 100 
55.5 (82) 

Run 15 

55.5 100 
to (26) 

59.3 

60 Run 16 
(52.0) 59.3 100 

to (77) 
63.2 

64.3-105.8- Joints are moderately close to Run 17 
63.2 97 closely spaced, at 10° to 60°, iron stained, to (33) 

some carbonate filled. 66.5 
66.5-67.3- Core loss 0.8 feet. Core broken 

Run 18 by drilling. 
Rnn I Q 

Run 20 
67.7 100 

70 7~
0

4 
(59) 

(60.6) 71.3-73.1 - Shear/fracture zone, joints very 
closely spaced, at 30°-60°. Slightly to Run 21 
moderately weathered, very thin clay gouge, 70.4 96 
iron oxide staining. to (41) 

75.3 

Run 22 
75.3 100 
to (77) 

80.3 

80 
(69.3) Run 23 

80.3 100 
to (77) 

84.2 

["Run 24 1100(89) 

fi ~ 'j 

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 

SHEET NO. 4 OF 24 SITE Watana (North Bank) 

DEPTH DESCRIPTION; COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

{FT.) ALTERATION, WATER LOSS OR GAl N, CAY I NG, LOST CORE, CEMENTING, ETC. (fT.) ( RQD) 

Quartz Diorite Run 24 
84.2 100 
to (89) 
89.3 

89.3-94.6- Core loss 0.3 feet. 

90 Run 25 
(77. 9) 89.3 94 

to (70) 
94.6 

Run 26 

94.6 97 
to (79) 

98.5-98.8- Core loss 0.3 feet. 
98.5 

~un t.1 
98.5- 83 

100 100.3 (78) 
(86.6) 101.9-102.3- Core loss 0.4 feet. Run 28 1 00(75) 

102.7-106.3 - Penetrative iron oxide staining Run 29 71( 54) 
on joints up to 0.5 inches. -Run 30 1 OO_l.Ql 

Run 31 
105.45- Joint, 45°, clay coating 0.1 inch. 

103.1 94 
105.8-106.3 - Fracture zone, joints very to (61) 
closely spaced at 10° and 70°, iron oxide 108.2 
staining, clay coating on surfaces for 0.2 
feet. 
106.3-136.8- Joints moderately closely Run 32 
spaced, generally fresh, minor iron oxide 

108.2 100 110 staining. 
(95.3) to (94) 

111.7 
112.7-122.1 - Core loss 0.4 feet. Kun UL 

Run 34 
112.2 100 
to (94) 

116.2 

"""Run 35 100(84) 

~ 
,, J J 

'1 
" 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

C" :l 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 5 OF 24 SITE 

DEPTH 
(FT) 

120 
(103. 9) 

130 
(112.6) 

140 
( 121. 2) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION; COLOR 1 TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC. 

LENGTH 
OF RUN 

(FT.) 

122.5-123.6- Penetrative iron oxide staining 
on joints to 0.5 inches. 

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 
O.S inches. 
131.0-131.1 -Felsic dike as above, 20°, un
fractured, tight. 
131.8-132.5- Joints, 40°, with iron oxide 
staining. 

136.8-lSS. 1 -Alteration along joints pene
trating slightly, average 0.06 inches up up 
to 0.1 feet. Joints are closely spaced, at 
20° to S0°, with iron oxide staining and 
carbonate filling. 

Run 35 
116.2 
to 

121.1 

Run 36 
121.1 
to 

126.2 

Run 37 

Run 38 
127.6 

at to 
to 131.1 

Run 39 

131.1 
to 

136.2 

Run 40 
136.2 
to 

140.6 

Run 41 
140.6 
to 

14S.6 

Run 42 

14S.6 
to 

150.6 

REC 
(RQD) 

100 
(84) 

100 
(82) 

100 
(89) 

100 
(91) 

100 
(83) 

100 
(66) 

76 
(100) 

100 
(82) 

~] ] 

CLIENT 

---1 - ,, 

l 
...--~---, 

1 c:~ ] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

1 

PS700.0S 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 6 OF 24 SITE 

DEPTH 
(FT) 

lSO 
(129. 9) 

160 
(138.6) 

170 
(147. 2) 

180 
(lSS. 9) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

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

l54.2-1S5.1 -Fracture zone, joints very 
closely spaced,.at 20° to sao, iron and 
carbonate staining. 

lSS. 1-168.2- Joints very closely to closely 
spaced, carbonate coated, iron oxide staining. 

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. 
16S.6-17S.2- Core loss 0.3 feet. 

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°-
600, soft and friable. 
178.2-179.8- Shear zone, joints at 20°-
600, 0.4 feet of clay, soft and friable. 

LENGTH 
OF RUN 

(FT.) 

REG 
{ROO) 

Run 42 100 
(82) 

Run 43 
150.6 100 
to (46) 

15S.6 

Run 44 
1S5.6 100 
to (72) 

160.6 

Run 4S 
160.6 100 
to (71) 

165.7 

Run 46 
16S. 7 
to 

170.0 

Run 47 
170.0 
to 

17S.2 

100 
(47) 

94 
(19) 

Run 48 
17S.2 91 
to (10) 

179.8 

Run 49 100(S9) 



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 

SHEET NO. 7 OF 24 SITE 

DEPTH 
(rl.) 

190 
(164. 5) 

200 
(173.2) 

210 
( 181. 9) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPT I 0~ :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN,CAVING, LOST CORE, CEMENTING, ETC 

186.8-221 .l - Joints closely spaced, most 
carbonate coated. 

Below 208.0, texture fine to medium grained. 

210.0-215.0 - Core loss 0.3 feet. 

210.0-245.0- Inclusions of fine grained mafic 

LE:NGTH REC 
OF RUN 

( RQD) (FT_) 

Run 49 
179.8 100 
to (59) 

184.9 

Run 50 

184.9 100 
to (82) 

190.0 

Run 51 

190.0 98 
to (86) 

195. l 

--

Run 52 

195.1 100 
to (82) 

200.2 

Run 53 

200.2 100 
to (45) 

205. l 

Run 54 
205 .l 98 
to ( 95) 

210.0 

1---+-·-

rock, joints very close to widely spaced, up Run 55 
to 2.0 inches. 

!j 
_j 

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 

SHEET NO. 8 OF 24 SITE 

220 
( 190. 5) 

230 
( 199.2) 

240 
(207.8) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

'! 

215.4-215.7 - Highly fractured and moderately 
weathered. 

221.1 -Joints moderately close to widely 
spaced, most carbonate coated, occasional 
trace of iron oxide staining. 

• 1 

Run 55 

mt (~J) 

Run 56 

215.0 96 
to (72) 

220.0 

Run 57 

220.0 100 
to (96) 

225.2 

Run 58 

225.2 100 
to (85) 

230.4 

Run 59 

230.4 100 
to (84) 

235.4 

Run 60 

235.4 100 
to (100) 

240.3 

Run 61 

240.3 96 
to (90) 

245.5 

11 
'I ~ 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

---~ 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 9 OF 24 SITE 

DEPTH 

(FT.l 

250 
(216.5) 

260 
(225.2) 

270 
(233.8) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

lli.Qrufi!Qtf: COLOR, TEXTURE, FOUATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST COR£ 1 CEMENTING, ETC. 

255.2-256.8- Shear/alteration zone, slightly 
to moderately altered hydrothermally along 
joints, small light gray breccia and gouge 
zone. Numerous rehea 1 ed joints, cha 1 ky-whi te 
diorite, feldspars beginning to decompose. 

256.0-256.6 - Shear, 30°, joints very 
closely spaced, clay, carbonate, and 
breccia filling. 

266.5-280.6 - Irregular discontinuous patches 
of red staining. 

272.6-273.8- Shear/alteration zone, slightly 
altered hydrothermally, friable, with a 
breccia-gouge 0.1 feet thick, closely spaced 
joints. 

LENGTH REC 
OF RUN 

{RQD) (FT.) 

Run 62 
245.5 100 
to (93) 

249.7 

Run 63 
249.7 100 
to (79) 

255.0 

Run 64 
255.0 

to 
260.1 

Run 65 

260.1 
to 

265.1 

100 
(86) 

100 
( 1 00) 

Run 66 

265.1 100 
to (82) 

270.2 

Run 67 
270.2 100 
to (56) 

275.4 

·------] ---] I ~--1 --~1 ] ' 
--~-

I 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

---] 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 10 OF 24 SITE 

DEPTH 

( FT.l 

280 
(242.5) 

290 
(251. 1) 

300 
(259.8) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOIN)"ING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC 

273.4-273.5- Breccia and clay gouge, 60°, 
soft and friable, carbonate filling. 

273.8-315.0 - Joints moderately closely spaced 
with minor carbonate coating. 

284.6-290.6 - Core loss 0.2 feet. 

LENGTH REG 
OF RUN 

[fT.) {RQD) 

Run 68 
275.4 100 
to (92) 

280.3 ,-;:-;c---
Run 69 II 

1 0
~1 100 

Run 70 
281.6 100 
to (100) 

284.6 

Run 71 
284.6- 100 
286.6 100) 

Run 72 
286.6 100 
to ( 100) 

290.5 

Run 73 
290.5 100 
to (92) 

295.7 

Run 74 
295.7 100 
to (86) 

300.7 

Run 75 

300.7 100 
to (100) 

305.0 

Run 76 
305.0 99 
to (98) 

310.2 



CLIENT 

PROJECT 

SITE 

DEPTH 

{fT.) 

310 
(268. 5) 

320 
(277. l) 

330 
(285.8) 

340 
(294.4) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO P5700.05 

Sus itna Hydroelectric Project HOLE NO. BH-6 

Watana (North Bank) SHEET NO. ll OF 24 

ROCK TYPE 
DESCRIPTiON: COLOR, TEXTURE, FOLIATION,JOINTING,FRACTUA\NG, FAULTING, 

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE 1 CEMENTING, ETC. 

LENGTH 
OF RUN 

(FT.) 

RI':C 

P<QDl 

Quartz Diorite 

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°, 0.13 inch breccia and 
gouge, carbonate filling. 

320.6-325.6- Core loss 0.2 feet. 

321.2-321.9- Fracture zone, 0"-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. 

Run 77 

310.2 99 
to {83) 

315.4 

Run 78 

315.4 
to 

320.6 

Run 79 

320.6 
to 

325.6 

Run 80 

99 
(88) 

100 
( 100) 

325.6 72 
to ( 48) 

330.2 

Run 81 
330.2 20 
3~g 7 (O) 

Run 82 

332.7 96 
to {65) 

337.9 

Run 83 
337.9 100 
to ( 100) 

342.9 

CLIENT 

PROJECT 

SITE 

DEPTt-1 
(fTJ 

350 
(303 .l) 

360 
(311.8) 

370 
(320.4) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-6 

Watana (North Bank) SHEET NO. 12 OF 24 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION: COLOR; TEXTURE, FOLIATION ,JOI NTJNG, FRACTURING, FAULTING 1 

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

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. 

357.9-358.6- Fracture zone, joints very 
closely spaced at 1o•-2o•, 30°, and so•. 

360.1 -Joint, so·, highly altered hydro-
thermally, carbonate filling. 

360. l-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. 

LENGTH 
OF RUN 

(FT) 

Run 83 

Run 84 

342.9 
to 

348.8 

Run 85 
348.8 
to 

353.8 

Run 86 
353.8 
to 

358.9 

Run 87 

358.9 
to 

363.1 

Run 88 

363.1 
to 

368.2 

Run 89 

368.2 
to 

373.2 

REC 
(ROD) 

100 
{100) 

98 
( 92) 

100 
(1 00) 

100 
(70) 

100 
(40) 

100 
(75) 

100 
{98) 

J 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 13 OF 24 SITE 

DEPTH 

(Fl:.J 

380 
( 329. l) 

390 
(337.7} 

400 
{346.4 

Watana {North Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION : GOLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 

ALTERATION, WATER LOSS OR GAIN, CAVING 1 LOST CORE, CEMENTING, ETC 

374.1-374.7- Fracture zone, 20-30°, joints 
very closely spaced, carbonate filling and 
some iron oxide staining. 

377.2 -Joint, 40°, surface severely altered 
hydrothermally to 0.13 inches. 

380.2-382.2- Shear/alteration zone, slightly 
to moderately altered hydrothermally, joints 
close to very closely spaced. Numerous re
healed fractures, feldspars decomposing to 
clay, soft and friable. 

381.5-382.2- Shear zone, 40-50°, joints 
very closely spaced, clay gouge, breccia. 

383.3-388.3 - Core loss 0. l feet. 
382.2-477.5- Joints closely to moderately 
closely spaced. 

397.8-398. l - 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 thick. 

LENGTH 
OF RUN 

!FT.) 

Run 90 

REC 

(ROD) 

373.2 96 
to (77) 

378.4 

Run 91 

378.4 
to 

383.7 

Run 92 

383.7 
to 

388.6 

100 
(72) 

100 
(98) 

Run 93 
388.6 l 00 
to 100) 

393.3 

Run 94 
393.3 100 
to (86) 

398.3 

Run 95 
398.3- l 00 
400.6 {76) 

Run 96 
400.6 l 00 

to (95) 
403.4 
Run 97 10~, 

(98} 

----·-~ ~-·1 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 14 OF 24 SITE 

DEPTH 
(FT.) 

410 
(355.1) 

420 
(363.7) 

430 
(372.4) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

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

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. 

LENGTH 
OF RUN 

(FT) 

REC 
(ROD) 

Run 97 )_~ 

Run 98 
406.2 100 
to (98) 

410.9 

Run 99 

410.9 
to 

416.0 

100 
(l 00) 

------,1-------t 

Run l OC 

416.0 
to 

420.8 

Run l 01 

100 
( 100) 

420.8 99 
to (94) 

426.0 

Run 10 

426.0 
to 

430.5 

Run l 03 
430.5 
to 

435.6 

100 
(97) 

100 
(100) 

Run 104 100 
(98) 

l 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Sus itna Hydroe 1 ectri c Project HOL.E NO. BH-6 

SHEET 1\10. 15 OF 24 SITE Watana (North Bank) 

DEPTH DESCRIPTION: COLOR, TEXTURE, FOUATION ,JOI NT!NG, FRACTURING, FAULT! NG, 
LENGTH REC 

ROG K TYPE OF RUN 
(fT.) ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENT! NG, ETC (FT) (ROO) 

Quartz Diorite Run 104 

435.6 l 00 
to (98) 

440 440.4 
( 381. l) 

Run l 05 

440.4 l 00 
to (94) 

445.6 

Run l 06 

445.6 l 00 
to (90) 

450.6 
450 

( 389. 7) 

Run l 07 

450.6 96 
to (79) 

- 454.6-455. l - Fracture zone, joints very 455.8 
closely spaced, at 20°-30° and 40°-70°, 
carbonate coating. 

Run 108 
455.8- 88 
458.2 (88) 
---- --'--'---

Run l 09 
460 

(398.4) 458.2 100 
to (78) 

463.2 

Run 110 43(0) 

Run 111 

463.9 100 
to (88) 

46B.4 

Run 112 95(83) 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRilLING RIEPOIU 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Sus i tna Hydroelectric Project HOLE NO. BH- 6 

SHEET NO. 16 OF 24 SITE Watana (North Bank) 

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOiNTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENT! NG, ETC. (FT) (ROD) 

470 
Quartz Diorite 

(407.0) 
Run 112 

468.4 95 

472.7-473.3 - Core badly broken by drilling. to (83) 
473.3 

Run 113 

473.3 l 00 
to (92) 

477.5-477.9- Fracture zone, joints very 477 .B 
closely spaced, at 60° -B0°, chlorite coating. 

Run 114 
477.8 92 

480 
to (72) 

(415. 7) 
480.3 

481.9-482.6- Fracture zone, joints very . 
closely spaced at 40°-60°. Run 115 

480.3 94 
to ( 65) 

485.3 
485.3-490.5- Core barrel mislatched during 
drilling. Core loss 2.0 feet. 

Run 116 

485.3 61 
to (0) 

490.5 

490 
(424.4) --

Run 117 

490.5 99 
to (95) 

495.5 

Run 118 

495.5 9B 
to (77) 

500.5 

500 
( 433. 0) un -'15N 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 17 OF 24 SITE 

DEPTH 
(fT_) 

510 
{441. 7 

520 
(450.3 

530 
(459.0) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

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

505.7- Healed shear, 40°, 0.5 inches wide, 
healed with dark green, fine grained diorite, 
tight, hard. 

516.2-516.8 - Core badly broken by drilling. 

517.7- Carbonate vein, 0.25 inches wide, 
irregular and discontinuous. 
519.3 - Two joints very closely spaced, at 
40°, healed with carbonate. 

529.5-529.9 - Fracture zone, joints very 
closely spaced at 40°, 0.5 inches spacing, 
carbonate filling and chlorite staining. 

LENGTH 
OF RUN 

(FT.) 

REC 

(ROO) 

Run 119 

500.5 95 
to (91) 

505.6 

Run 120 

505.6 100 
to 1 00) 

510.6 

Run 121 
510.6 99 
to (92) 

515.6 

Run 122 
515.6 98 
to ( 66) 

520.7 

Run 12 
520.7 100 
to ( 67) 

525.6 

Run 124 
525.6 100 
to (74) 

530.4 

Run 125 .eli~ 

un 127 100{52) 

1 1 l J 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 6 

SHEET NO. 18 OF 24 SITE 

DEPTH 

(FT.) 

540 
{467. 7) 

550 
{476.3) 

560 
{485.0) 

Watana {North Bank) 

ROCK TYPE 

Quartz Diorite 

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

530.5-533.0- Shear/alteration zone, 
moderately to severely altered hydrothermally, 
moderately hard. Feldspars altered to clay. 

530.5-531.8- Fracture, joints very closel 
spaced, carbonate filling. 
531.8-532.8- Approximately 1.0 foot of 
light gray clay gouge and breccia. 

533.5-547.5- Core loss 1.2 feet. 

541.3-541.7- Fracture zones, joints very 
closely spaced, at 50° and 40°, carbonate 
filling and iron oxide staining. 

559.6-561.1 -Numerous healed joints, 60°, 
carbonate filled. 
560.8-561.5- Shear, breccia healed with 
carbonate, chlorite, and quartz. 

LENGTH 
OF RUN 

{FT) 

REG 

(ROD) 

532.0- 1 00 
534. 5 (52) 

Run 128 
534.5 100 
to (90) 

539.5 

Run 129 

539.5 100 
to {73) 

544.6 

Run 130 
544.6 79 
to (55) 

547.5 
Run 131 

547.5 100 
to {76) 

550.4 

Run 132 

550.4 94 
to (79) 

555.4 

Run 133 
555.4 
to 

560.7 

Run 134 
560.7 
to 

565.7 

100 
(83) 

100 
(100) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Sus i tna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 19 OF 24 SITE 

DEPTH 

(FT.) 

570 
(493.6) 

580 
(502.3) 

590 
( 511. 0) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 564.6-576.7- 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 0.8 feet. 

~ 
I 

569.0- Shear, 60°, very thin clay gouge. 

571.9-572.7 - Breccia and clay gouge, 
white to light gray, 20° and 50°, soft, 
friable. 

579.5-580.7 - Fracture/alteration zone, 
slightly altered hydrothermally, joints very 
closely spaced, numerous healed fractures. 

581 .l-604.3- Joints closely spaced, some 
carbonate filling and iron oxide staining. 

583.4-583.7- Core broken by drilling. 

590.8-592.8 - Core barrel mislatched during 
drilling. Core loss 0.6 feet. 

Run 134 lOO(lOC 

Run 135 

565.7 90 
to (7) 

570.7 

Run 136 

570.7 94 
to (83) 

575.9 

Run 137 
575.9 98 
to ( El) 

580.7 

Run 138 

580.7 100 
to (64) 

585.8 

Run 139 

585.8 100 
to (51) 

590.8 

Run 140 
590.8- 70 
592.8 _lQL._ 

Run 141 

592.8 
to 

597.8 

99 
(82) 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 20 OF 24 SITE 

DEPTH 

(FTJ 

600 
(519.6) 

610 
(528.3) 

620 
(536.9) 

Watana (North Bank) 

ROCI< TYPE 

Quartz Diorite 

DESC:RIPTI ON : COLOR, TEXTURE, ~OLlATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

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°, tight. 

626. l-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°. 

L~N13TH REC 
OF RUN 

{FT) (RQD) 

Run 141 99(82) 

Run 142 

597.8 100 
to ( 42) 

602.6 

Run 143 
602. 6 100 
to (61) 

608.3 

Run 144 
608.3 100 
to (89) 

611 .8 

Run 145 
611.8 78 
to (64) 

615.4 

Run 146 
615.4 100 
to ( 96) 

620.3 

Run 147 
620.3 100 
to (94) 

625.2 

Run 148 

625.2 92 
to (79) 

630.2 

~. 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 21 OF 24 SITE 

DEPTf1 
{FT.) 

630 
(545.6) 

640 
(554.3) 

649.7 
( 562. 7) 

650 
(562.9) 

660 
(571.6) 

Watana (North Bank) 

ROCK TYPE 

Quartz Diorite 

Granodiorite 

DESCRIPTION :COLOR, TEXTURE, FOUATION,JOINTI NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAl N 1 CAVING, LOST CORE, CEMENTING, ETC. 

Core loss 0.4 feet. 

648.7-649.7- High concentration of biotite. 

Light gray-white, generally fine to medium 
grained crystalline rock, 60-80% feldspars, 
10-20% mafi cs (biotite), 10-20% quartz. 
Generally hard and fresh, some feldspars 
stained brown. Upper contact is gradational 
over 0.1 feet, feldspars slightly altered, 
tight • 

656.0-670.0 - Numerous healed joints, calcite 
filling. 

LENGTH 
OF RUN 

(Fl~) 

Run 148 

REG 
(RQO) 

;~, 
e-R~un-14~9+ ~g+-

(72) 

Run 150 
631.8 100 
to (80) 

636.7 

Run 151 
636.7 100 
to (100) 

640.5 

Run 152 
640.5 98 
to (85) 

645.6 

Run 153 

645.6 99 
to (88) 

650.5 

Run 154 

650.5 98 
to (88) 

655.8 

Run 155 
655.8 96 
to (50) 

660.6 

IR11n 15~ 

.... 1 

CLIENT 

.. -1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-6 

SHEET NO. 22 OF 24 SITE 

DEPTH 
(FI) 

670 
(580.2) 

680 
(588. 9) 

690 
(597.6) 

Watana (North Bank) 

ROCK TYPE 

Granodiorite 

OESCRIPTI ON; COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

674.4-674.7 - Core broken by drilling. 

LENGTH 
OF RUN 

(FT.) 

Run 156 
660.6 
to 

665.7 

Run 157 
665.7 
to 

670.8 

Run 158 
670.8 
to 

676.0 

Run 159 
676.0 
to 

680.6 

Run 160 
680.6 
to 

685.4 

Run 161 
685.4-
687.9 

Run 162 

687.9 
to 

692.5 

ll{un tb: 

REG 
(RQD) 

100 
(74) 

97 
(90) 

100 
(58) 

97 
(93) 

98 
(90) 

76 
(72) 

1 DO 
(91) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE Wa tan a (North Bank) 

720 
( 623. 5) 

722.0-727.1 -Core loss O.l feet. 

JOB NO. P5700.05 

HOLE NO. BH-6 

SHEET NO. 23 OF 24 

Run 168 

717. l lou 
to (92) 

722.2 

Run 169 
722.2 99 
to (69) 

727.3 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE 

750 
(649.5) 

Watana (North Bank) 

HOLE NO. BH-6 

SHEET NO. 24 OF 24 
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ~HSK~. POWER AUTHORITY 

Project Susitna Hydroelectric Project 

Site Watana (North Bank) 

Job No. P5700.05 

Hole No._~B~H--6~--

Sheet No .. _1 _ of _3_ 

Shear/fracture zan 

Fracture. 

Alteration zone. 

Shear/alteration 
zone. 

Shear. 

Shear. 

Fracture zone. 

zone. 

l 1 .. -] 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client __ ALASKA POWER AUTHORITY 

Project Susitna Hydroelectric Project 

Site Watana (North Bank) 

Job No. P5700. 05 

Hole No. BH-6 

Sheet No. _2_ of ___3__ 

ROCK TYPE 

Quartz 
Diorite 

Granodiorit 

REMARKS 

Shear. 

Shear, healed. 

Shear/alteration 
zone. 

Shear/alteration 
zone. 

Dike, felsic. 

Dike, felsic. 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Cli en! ___liLASKA PQ1,1Eil, AUTHORITY Job No. P5700.05 

Project Susitna H~droelectric Project Hole No. BH-6 

Site Watana (North Bank) Sheet No. _3_ of __ 3_ 

DEPTH ElEV. 
PER ME '""'iili {FT.) (fT) 
{K) om ; aec. % '% JOI N;6sf/ER ROCK TYPE REMARKS 

10-6 I JA ,a.2 40 60 I -"'-

720 
-

740 968 
END OF BORING 

740.4' 
+--

f---+--+--

--

1-- f-

-- t- --

- t- f----

f--

--f-

- c---1-f-f- "---

----f----

- f--

--

-

1--

• 
' l 
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CLIENT: 

PROJECT: 

SITE: 

CONTRACTIJR• 
LOGGED BY·. 

DRILLING 
METHOD: 

LOCATION: 

NOTES: 1) 

DEPTH 

(FT) 

2) 

•""'"l -~ 

1 c"-··1 --] ) l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: 

Susitna Hydroelectric Project HOLE NO.: 

Watana (South Bank) SHEET NO, 

The Drilling Company DRILLING DATES·. July 29 TO August 
K.J. White, M.P. Bruen DATE: July 1980 

--1 

P5700.05 

BH-8 

1 OF 24 

9, 1980 

SOIL 
ROCK 

Casing Advancer CASING DIAMETER: NW ( 3. 0") !. D. 
Diamond Core - Triple Tube CORE DIAMETER: NO ( l. 75") 0. D. 

LATITUDE N3,225,586 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4 
DEPARTURE E744,482 GROUND SURFACE 1979.7 
AZIMUTH 060° ROCK SURFACE 1972.8 
DIP 60° BOTTOM OF HOLE 1328.1 

WATER TABLE 1963.7 
Depths measured along hole. True depths in ( ). 
All angles measured to the core axis. 

ROCK TYPE 
DESCRIPTION: COLOR ,TEXTURE, FOLIATION, .JOINTING, FRACTURING, FAULTING, RUN 
~N, WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENTING, ETC. LENGTH 

% 
REC 

(RQO} 

0.0 Overburden 

8.0 
(6.9) ~desite 

Porphyry 
Light gray to greenish gray, aphanitic ground
mass with white, feldspar phenocrysts to 0.1 
inch and 5-10% angular inclusions of argillite No 10 

(8. 7) 

20 
(17. 3) 

APPROVED: 

to 0.5 inch. Slightly weathered and hard. Core 
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. 

/ 
February 1, 1982 

Run 1 

13.8 
to 

18.0 

Run 2 
18.0 
to 

23.8 

64 
(0) 

90 
(20) 

"] "l "] l 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 2 OF 24 SITE 

DEPTH 

\FT.) 

30 
(26. 0) 

40 
(34.6) 

49.6 
(43.0) 

50 
(43.3) 

Watana (South Bank) 

ROCK TYPE 

Andesite 
Porphyry 

OESCRIPTI ON :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER I..OSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

LENGTH 
OF RUN 

(FT.J 

Run 2 

REC 
{RQD} 

18.0 90 
18.3-34.1 - Slightly to moderately weathered. to (20) 
Joints very close to close spaced. Core loss 1-"2"-"3_..""C8--l--~-1 
1.2 feet. 

33.8-38.8- Core loss 1.1 feet. 
34.1-49.6 Fresh to slightly weathered. Joints 

Run 3 

23.8 
to 

28.8 

Run 4 

92 
(58) 

28.8 100 
to (35) 

33.8 

very close to close spaced with nonpenetrative Run 5 
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%. 

33.8 
to 

38.8 

79 
(56) 

~.---------~----------------------------------~----~--·-4 
Diorite to 
Quartz Diorite 

Light gray to greenish gray, fine to medium 
grained, nonfoliated crystalline rock. 50-80% 
feldspar, 20-40% mafics (biotite and horn
blende), 0-15% quartz and trace carbonate. 
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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-8 

SHEET NO. 3 OF 24 SITE 

DEPTH 
(FT.) 

60 
(52.0) 

7D 
(6D.6) 

80 
(69.3) 

Watana (South Bank) 

ROCK TYPE 
DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 

ALTERATION, WATER LOSS OR GAIN, CA\11 NG, LOST CORE, CEMENT\ NG, ETC. 

Diorite to Fresh and very hard to hard. 
Quartz Diorite 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 o•. 
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 

6B.D 
to 

73.D 

Run 15 

73.D 
to 

77.7 

Run 16 
77.7 
to 

8D.7 
Run 17 
8D.7 

to 
84.0 

Run 18 

REC 

(RQO) 

91 
( 11) 

100 
IIi?) 

85 
(67) 

1 DO 
(69) 

lOD 
(87) 

lDD 
(48) 

100 
(25) 

97 
(55) 

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 

SHEET NO. 4 Of 24 SITE 

DEPTH 

I FT.) 

90 
(77. 9) 

100 
(86.6) 

110 
(95.3) 

Watana (South Bank) 

ROCK TYPE 

Diorite to 
Quartz Diorite 

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

lOD.0-141.0- Joints closely spaced, planar, 
rough. Iron oxide staining and carbonate 
coating. 

1D5.2-111.4- Healed shears, l-2 feet spacing 
up to 0.1 feet wide. Healed with dark green, 
fine grained diorite. Tight, hard. 

116.1-121.1 - Core loss D.3 feet. 

LENGTH 
OF RUN 

(FT.) 

Run 18 

84.0 
to 
89.3 

"Run 19 
89.3-
91.6 

Run 20 

91.6 
to 
96.6 

Run 21 

96.6 
to 

.lOl.D 

Run 22 

IDl.O 
to 

106.2 

Run 23 

106.2 
to 

111 .0 

Run 24 

111.0 
to 

116.1 

Run 25 

REC 

(RQU) 

98 
(63) 

100 
(0) 

88 
(57) 

1 DO 
( 91) 

1DO 
(83) 

100 
(94) 

lOD 
(92) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus i tna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 5 Of 24 SITE 

DEPTH 
{FT} 

120 
(103. 9) 

130 
(112. 6) 

140 
( 121.2 

Watana (South Bank) 

ROCK T'VPE 

Diorite to 
Quartz Diorite 

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

140.8-142.9- Core loss 0.5 feet. 

141.0-190.0- Joints closely spaced, planar, 
rough. Carbonate or chlorite filling. 

145.0-147.1 -Shear/fracture zone, joints very 
close, 40-90°. Chlorite filling. 

146.0-146.3- Slickensides on chlorite surface. 
Joints tight. Fresh and hard. 

LENGTH 
OF RUN 

{FT) 

Run 25 

REC 

(RQD) 

116.1 95 
to (80) 

121.1 

Run 26 

121.1 100 
to (76) 

126.1 

Run 27 

126.1 100 
to (98) 

131 .1 

Run 28 

131.1 100 
to (88) 

135.6 

Run 29 

135.6 
to 

140.8 

100 
(82) 

Run 30 
140.8- 79 
143.9 (26) 

1-------1-----'----l 

Run 31 

142.9 
to 

148.0 

Run 32 

100 
(70) 

CLIENT 

--1 . _-) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SITE Watana (South Bank) SHEET NO. 6 Of 24 

DEPTH 

(FTJ 
ROCK TYPE 

OESCRIPTI ON :COLOR, TEXTURE, FOliATION, JOINT! NG, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

Diorite to 148.9-149.3 - Diorite dike, dark green, fine 
150 Quartz Diorite grained. Tight irregular contacts at 30°, 

(129.9) hard. 

160 
(138.6) 

170 
(147 .2 

152.6-167.5- Core loss 0.7 feet. 

LENGTH 
OF RUN 

CFT.I 

REC 

(RQO) 

Run 32 
148.0 100 
to (96) 

152.6 

Run 33 

152. 6 100 
to (89) 

157.7 

Run 34 

157.7 96 
to (85) 

162.7 

Run 35 

162.7 90 
to (79) 

167.5 

Run 36 

167.5 
to 

171.9 

99 
(86) 171.5-173.0- Shear/alteration zone, hydro

thermally altered, bleached white, medium hard 
to soft and friable, joints very close, some ,--------t------t 

180 
( 155.9 

tight and healed with chlorite. Clay geyuge 
less than 3 inches. Angular fragments 0.5-1.0 
inches. Resheared healed shear, core loss 0.7 
feet. 
176.5-182.7 -.Red staining intergranular. 
Irregular, discontinuous. 

180.7-181.0- Possible fracture zone, core 
broken into fragments less than 1 inch, some 
fragments of healed breccia core loss 0.5 feet 

Run 37 

171.9 
to 

176.5 

Run 38 

176.5 
to 

181.0 

85 
(39) 

90 
(80) 



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 

DEPTH 
(FT) 

190 
(164.5) 

200 
(173.2 

210 
( 181.9 

Watana (South Bank) SHEET NO. 7 OF 24 

ROCK TYPE 

Diorite to 
Quartz Diorite 

OESCR~: COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, 
Al-TERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

LENGTH 
OF RUN 

(FTJ 

Run 39 

181.0 
to 

185.9 

Run 40 

185.9-
189.2 

REG 
(RQD) 

100 
( 97) 

88 
(73) 189.2-189.4- Possible fracture zone, slightly 

to moderately hydrothermally altered, fragments.i---l----·---1 
less than 1 inch, some healed breccia. Core 
loss 0.4 feet. 
190.0-230.0- Joints moderately close spaced, 
plane, rough, carbonate coated. 

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 41 

189.2 
to 

194.2 

Run 42 

194.2 
to 

199.2 

Run 44 

201 .0 
to 

206.4 

l 00 
(98) 

100 
(98) 

100 
( 100) 

1--·---+-----1 

Run 45 

206.4 
to 

211 .0 

Run 46 

87 
(76) 

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 

SHEET NO. 8 OF 24 SITE 

DEPTH 
(FT_) 

220 
( 190. 5) 

230 
( 199.2 

240 
( 207.8 

Watana (South Bank) 

ROCK T't'PE 

Oi orite to 
Quartz Diorite 

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

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. 

230.0-290.0 - Joints moderately close, plane, 
rough, carbonate coated. 

230.6-231.8- Joint, tight, red stainino 
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. 

LENGTH 
OF RUN 

(F'Tl 

REG 
(ROO\ 

Run ~b 

211.0- 100 
215.1 (68) 

Run 47 
215.1 100 
to (88) 

219.3 

Run 48 
219.3- 100 
221.2 1!100\ 
Run 49 

221.2 100 
to (83) 

225.4 

Run 50 

225.4 
to 

230.6 

96 
(71) 

f-·--l-------1 

Run 51 

230.6 
to 

235.6 

Run 52 

235.6 
to 

240.9 

Run 53 
240.9 

to 
245.6 

96 
(94) 

98 
(89) 

100 
( 91) 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 9 OF 24 SITE Watana (South Bank) 

DEPTH 

(FT.l 

250 
(216. 5) 

260 
(225.2) 

270 
(233.8 

ROCK TYPE 

Diorite to 
Quartz Diorite 

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

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. 

261.6-262.2- Healed shear, 10-20°, healed 
with dark green diorite, tight. 

Run 54 

245.6 98 
to (81) 

251.0 

Run 55 

251.0 100 
to (57) 

255.2 

Run 56 

255.2 100 
to (76) 

260.1 

Run 57 

260.1 98 
to ( 70) 

265.1 

Run 58 

265.1 100 
to ( 62) 

270.1 

271.5 -~.--~-+~--,--,------c-T~~~-=-=-:c----~~~~---1 Run 59 
(235.1 Quartz Diorite Light gray, medium grained, non-foliated, 

to GradodioritE 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, 

270.1 
to 

275.3 

100 
(77) 

trace of pyrite and carbonate. Generally very f----------!1------l 
hard to hard, fresh and competent. 

CLIENT 

l -] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 10 OF 24 SITE Watana (South Bank) 

DEPTH 
(FT.) 

280 
(242.5) 

290 
( 251. 1 

300 
(259.8 

ROCK TYPE 

Quartz Diorite 
to Granodiorite 

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

Joints moderately close to close, planar, 
smooth to rough, mostly carbonate coated. 

280.7-281.0- Dike/possible inclusion of 
granodiorite, fine grained groundmass of 
orthoclase feldspar and quartz, medium grained 
plagioclase feldspar phenocrysts, tight 
contacts, hard. 

287.8-291.0- Core barrel mislatch during 
drilling. Core loss 1.0 feet. 

290.0-330.0 - Joints moderately close, 
rough, few with carbonate coating. 

294.6-295.9 - Core badly broken during 
drilling. 

planar, 

300.8-302.5 - Healed shear zone, 50-70°, very 
close shears healed with dark green quartz 
diorite, tight, hard, competent. 

306.5-308.5- Core broken during drilling, 
fresh angular pieces. 

LENGTH 
OF RUN 

(FT) 

Run 60 
275.3 
to 

?.80.3 
--

Run 61 
280.3 
to 

284.4 

Run 62 
284.4 
to 

287.8 

Run 63 
287.8-
291.0 

Run 64 

291.0 
to 

296.1 

Run 65 
296. 1 
to 

300.8 

Run 66 

300.8-
303.7 

Run 67 

303.7 
to 

308.8 

REC 
(RQD) 

100 
( 100) 

98 
( 98) 

94 
(85) 

70 
(25) 

100 
(75) 

100 
(89) 

97 
(95) 

100 
( 76) 



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 

SHEET NO. 11 OF 24 SITE Watana (South Bank) 

DEPTH 
(FT.) 

ROCK T'I'PE 
OESCRIPTI ON; COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, ~~N~~~ REC 

ALTERATION, WATER lOSS OR GAIN, CAVING, LOSTCOAE, CEMENTING, ETC (FT) (RQD) 

310 Quartz Diorite 
(268 .5) to Granodiorite 

320 
(277. 1) 

330 
(285.8 

324.6-333.1 - Felsic, possible aplite dikes, 
light pinkish gray, 3 and 2 inches wide at 
30° and 20°, respectively. Unfractured, hard. 

330.0-346.3 - Joints close to very close, 
planar, smooth to rough. Carbonate coated 
with zones of iron oxide staining. 

339.3 
(293.8 
340 

(294.4 
Diorite/DioritE Dark greenish gray, fine grained crystalline 
Porphyry rock with medium grained plagioclase 

1 
;) 

Run 68 

308.8 100 
to (93) 

313.2 

Run 69 

313.2 
to 

318.2 

Run 70 

100 
(98) 

318.3 94 
to (84) 

321.5 

Run 71 

321.5 
to 

326.9 

Run 72 
326.9 
to 

330.8 

Run 73 

330.8 
to 

335.8 

Run 74 

335.8 
to 

340.1 

100 
(94) 

97 
(97) 

100 
(96) 

100 
(90) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 12 OF 24 SITE 

DEPTH 

(FT.l 

347.2 
(300. 7) 

350 
(303. 1) 

360 
( 311.8) 

Watana (South Bank) 

ROCK T'I'PE 

Diorite/ 
Diorite 
Porphyry 

Quartz Diorite 

DI::SCRIPTION : COLOR, TEXTURE, rDLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WAT~R LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

phenocrysts, fresh, hard. 
Joints coated with chlorite and carbonate. 

L!::NGTH 
OF RUN 

(FT) 

REC 
(RQDJ 

Run 75 
340.1- 97 
343.2 (76) 

1---

Run 76 

346.3-351.9- Joints close to moderately close, 343 · 2 
to carbonate coating and filling. 348.4 

100 
(100) 

Rock description, as above. 

351.9-437.5- Joints close to very close, 
planar, smooth to rough, carbonate coated, 
zones of iron oxide staining. 

360.9-361.1 - Diorite porphyry inclusion. 

Run 77 
348.4 100 
to (68) 

351.8 

Run 78 

351.8 100 
to (1 00) 

356.8 

Run 79 

356.8 100 
to ( 90) 

360.9 

Run 80 
360.9 100 
to ( 62) 

364.2 
KUn tsl (l§) 

366.3~~~------+~~--~~-----~----~~--~~--~ 
(317.2) Diorite Dark greenish gray, fine grained crystalline 

370 
(320.4 

Porphyry matrix with medium to coarse grained 
plagioclase phenocrysts, 40-50% mafics, fresh, 
hard. 
369.5- Felsic dike, light gray, 1.5 inches 
wide, 30°, fractured along trend, tight 
contacts. 

Run 82 
365.5 100 
to (82) 

370.5 

~~~· ~3 l(~q) 
375.8 

~ ., 



.,, -· --1 ") ] l 
#."" • .,- --, -] l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

--- -1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 13 OF 24 SITE 

DEPTH 

tFT.l 

377.0 
(326.5) 

380 
( 329.1) 

390 
(337.7) 

400 
(346.4) 

Watana (South Bank) 

ROCK TYPE 

Diorite 
Porphyry 

Quartz Diorite 

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

Rock description, as above. 

378.3 - Felsic dike, possibly aplite, 1 i ght 
gray, unfractured, 0.5 inches wide, 40°, tight. 

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. 

403.5-413.1 -Core loss 0.8 feet. 

LENGTH REC 
OF RUN 

{FT.) (ROD) 

Run 83 
370.5 100 
to (91) 

375.8 

Run 84 

375.8 100 
to (86) 

380.7 

-

Run 85 

380.7 89 
to (56) 

384.3 

Run 86 

384.3 98 
to (36) 

389.3 

--

Run 87 

389.3 98 
to (67) 

393.7 

Run 88 

393.7 100 
to (100) 

398.0 

Run 89 

398.0 100 
to (93) 

403.5 

Run 90 

.- ?] ·- --) -~-- ') --- -l -) ') ) ·-] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

--"-1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 14 OF 24 SITE 

DEPTH 
(FT.) 

410 
(355. 1) 

420 
(363.7 

430 
(372 .4 

Watana (South Bank) 

ROCK TYPE 

Quartz Diorite 

OESCRIPTION: COLOR, TEXTURE, FOLIATION,JDINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

405.3-410.9- 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 1 ess than 0.5 inch. 

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°-50°, some healed with 
carbonate. 

433.7-434.8~ 

436. 1-437. 5 ) Soft and fri ab 1 e rock, 
slickensides, chlorite, clay gouge to 
2.0 inches. Core loss 1.1 feet. 

LENGTH REC 
OF RUN 

(FT.) (ROD) 

Run 90 
403.5 91 

to (26) 
409.0 

Run 91 
409.0 93 
to (49) 

413.1 

Run 92 

413.1 100 
to (73) 

418.3 

Run 93 

418.3 100 
to (79) 

422.5 

--

Run 94 

422.5 100 
to ( 100) 

427.6 

Run 95 

427.6 100 
to (57) 

432.2 

Run 96 
432.2- 69 
434.8 (38) 

Run 97 
89 434.8-

437.5 (24) 

1 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORk 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 15 OF 24 SITE 

DEPTH 

(FT.) 

440 
(381.1) 

450 
(389.7 

460 
(398.4 

Watana (South Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPTIO~: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FA\.J LTI NG, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, \..OST CORE, CEMENT! 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°, moderately weathered. 
Joints and fractures close, rough, planar. 
0.8 feet clay gouge. 

448.4-453.4.- Core loss 0.6 feet. 

LENGTH 
OF RUN 

1FT) 

REC 

(ROO) 

1---+------
Run 98 

437.5 
to 

442.2 

Run 99 
442.2 

to 
447.2 

~un 100 
447.2 

to 
452.2 

98 
(66) 

94 
(54) 

88 
(88) 

453.3-610.0- Joints moderately close to 
close, planar, smooth to rough, some carbonate Run 101 
coated. 452.2 100 

(100) to 
457.4 

Run 102 

457.4 100 
to (100) 

462.2 

Run 103 
462.2 
to 

466.6 

100 
(100) 

Run 104 
466.6- 100 
468.4 (89) 

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 

SHEET NO. 16 OF 24 SITE 

DEPTH 
(FT) 

470 
(407.0) 

480 
( 415. 7) 

490 
(424.4) 

500 
(433.0 

Watana (South Bank) 

RO~K TYPE 

Quartz Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT! NG, 

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

477.8-478.0- Alteration zone, rock bleached 
white, moderately hydrothermally altered, 
soft and friable along joints at 50°. 

494.2-496.8 - Alteration zone, rock bleached 
white, hydrothermally altered, soft and 
friable. Core loss 0.5 feet. Feldspars 
weathering to clay, slightly to moderately 
a 1 tered. 

LENGTH 
OF RUN 

(FT.) 

un 105 
468.4 

499.4 

Run 106 

REG 
(RQD) 

100 
( 100) 

471.4 100 
to ( 1 00) 

476.6 

Run 1 07 
476.6 100 

to (75) 
481 .8 

un 108 

~~u- rl88l 
Run 109 
483.0 

to 
486.8 

Run 110 
486.8 

to 
491.6 

Run 111 

491.6 
to 

496.6 

92 
(82) 

100 
(100) 

90 
(48) 

Run 112 

499.4-502.7 - Felsic dike, light gray, fine to 496.6 100 
(96) medium grained, less than 10% mafics, hard. to 

501.7 



l 

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 

SHEET NO. 170F 24 SITE 

DEPTH 
tFLl 

510 
( 441. 7) 

520 
(450.3) 

Watana (South Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPTION :COLOR, TEXTURE, F"OL.IATIDN,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

508.4-520.7 -Alteration zone, bleached white-
gray, slightly to moderately hydrothermally 
altered, numerous healed joints. Feldspars 
altering to clay, moderately hard but friable 
in places, joints close at 30-70°, 

531.5-540.9- Alteration zone, bleached white-
gray, slightly to moderately hydrothermally 
altered, moderately hard to soft. Feldspars 
altering_ to clay. 

LENGTH 
OF RUN 

(Fr.l 

Run 113 

REC 
(RQD) 

501.7 96 
to (87) 

507.0 

Run 114 

507.0 88 
to (28) 

512.0 

Run 115 

512.0 94 
to (0) 

517.4 

Run 116 

517.4 100 
to (34) 

522.4 

Run 117 

522.4 100 
to (98) 

527.5 

Run 118 

527.5 96 
to (92) 

532.6 

l '} 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-9 

SHEET NO. 18 OF 24 SITE 

DEPTH 
{Fr.) 

540 
(467.7) 

550 
(476.3) 

560 
(485.0) 

Watana (South Bank) 

ROCK TYPE 

Quartz Diorite 

DESCRIPT~; COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC 

535.0-536.3 - Occasional friable zones with 
clay up to 0.1 feet. Core loss 0.5 feet. 

553.0-569.9- Fractured/alteration zone, 
bleached white-gray, slightly to moderately 
hydrothermally altered, joints very close to 
close at 30-60°, healed with carbonate, iron 
oxide stained. Moderately hard to soft, 
friable in places. Feldspars altering to 
clay. Core loss 0.2 feet. 

LENGTH REC 
OF RUN 

(ROD) (ft) 

Run 119 

532.6 96 
to (64) 

537.9 

Run 120 
537.9 98 
to (86) 

542.9 

Run 121 

542.9 100 
to (100) 

548.1 

Run 122 

548.1 100 
to (100) 

552.8 

Run lp 1 u~ 

~gU- (o!~ 

Run 124 

554.2 100 
to (0) 

558.0 

Run 12~ 

558.0 98 
to (O) 

562.8 

] 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-8 

SHEET NO. 19 OF 24 SITE 

DEPTH 
{FT_) 

570 
(493.6) 

580 
(502.3) 

590 
(511. 0) 

Watana (South Bank) 

ROCK TYPE 

Quartz Diorite 

·~ 

OESCRIPTJ ON :COLOR, T!=:XTURE, FOLIATION ,JOINT lNG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

569.0-578.8 -Healed shears, closely spaced, 
less than 0.1 feet wide, healed with dark 
green, aphanitic quartz diorite, tight. Core 
loss 0.6 feet. 

573.0- Texture of quartz diorite changes. 
Quartz and white feldspar are fine grained and 
intergrown, green feldspar (20-30%) is medium 
grained. 

LENGTH 
OF RUN 

I FT. I 

Run 126 
562.8 
to 

567.8 

Run 127 
567.8 
to 

573.2 

Run 128 
573.2 

REG 
( RQD) 

96 
(0) 

94 
(39) 

92 
(87) to 

577.6-586.6- Joints close to moderately close,~..:.:57...:.7...:.·cc0+----1 
carbonate coating and iron staining. 

581.6-582.5- Alteration zone, bleached white, 
slightly altered hydrothermally, hard. 

589.0-592.5- Shear/alteration zone, bleached 
white-gray, slightly altered hydrothermally, 
healed and resheared. Numerous, very close 
shears healed with possible quartz/andesite, 
randomly oriented from 0-90°, hard. 

589.0-589.3 2 
592.1-592.55 Zones of reshearing, 
breccia, and gouge, moderately soft and 
friable. 

1 
''{ 

Run 129 

577.0 
to 

582.1 

Run 130 

100 
(98) 

582. l 100 
to ( 100) 

587.2 

Run 131 
587.2 100 
to (71) 

592.3 

Run 132 
592.3 98 
to (81) 

597.6 

!j 

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 

SHEET NO. 20 OF 24 SITE 

DEPTH 
(FT.) 

600 
(519.6) 

610 
(528.3) 

620 
( 536. 9) 

Watana (South Bank) 

ROCK TYPE 

Quartz Diorite 

~ ~ 
~ 

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

LENGTH 
OF RUN 

(FT) 

REC 
(ROD) 

593.3 - Shear, 30°, 2 inches wide, breccia and f-----1----l 
goug~, mode~ately ~o!t, sulphide mineralizationRun 133 and 1ron ox1de sta1n1ng. 

610.8-635.2 - Joints close to very close, 
many healed with carbonate. 

626.2-627.7- Core broken by drilling, rock 
fragments 1-2 inches, possible fracture zone. 

" J 

597.6 
to 

602.6 

Run 134 
602.6-
605.6 

Run 135 
605.6 
to 

610.6 

Run 136 
610.6-
614.0 

Run 137 
614.0 
to 

619.2 

Run 138 
619.2 
to 

622.6 

Run 13S 

622.6 
to 

627.8 

Run 140 

l 
--~ 

100 
(74) 

97 
(77) 

100 
( 92) 

100 
(47) 

96 
(50) 

100 
(56) 

lOG 
(54) 
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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-8 

SHEET NO. 21 OF 24 SITE 

DEPTH 

(FT.) 

Watana (South Bank) 

ROCK TYPE 
CESCRIPfl ON :COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 

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

LENGTH 
OF RUN 

(fT.) 

REG 
(RQD) 

un, 1~0 
630 Quartz Diorite 628.2-629.8 - Core badly broken, rock fragment ~~h·~- tg9) 

{545.6) 1.0-2.0 inches. 

640 
(554.3) 

650 
(562.9) 

660 
( 571. 6) 

635.2-700.0 - Joints moderately close, planar, 

un 141 
630.4 100 
to (69) 

635.6 

smooth, mast carbonate co a ted. 1-----lc__---1 

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. 

Run 142 

635.6 91 
to ( 87) 

640.9 

Run 143 

640.9 100 
to (95) 

645.1 

Run 144 

645.1 100 
to {94) 

650.4 

Run 145 
650.4 100 
to {100) 

655.4 

Run 146 
655.4 98 
to ( 91) 

660.7 

'] -··-·-) ,, '] ] 
.. -

l ] ] 
,-n- 'l . 

~-,·] 

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. 22 OF 24 

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, LENGTH REG 
ROCK TYPE OF RUN 

tFT.} ALTERATION, WATER LOSS OR GAIN, CAVING,·LQST CORE, CEMENTING, ETC. (FT.) (RQD) 

Quartz Diorite 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 during 
drilling. Core loss 0.2 feet. 

Run 153 



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 OESCRIPTI ON :COLOR, TEXTURE, FOLIATION, .JOINTING, FRACTURING, FAULTING, 
LENGTH REC 

ROCK TYPE OF RUN 
(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT.) (RQD) 

Quartz Diorite 
Run 153 
692.2- 86 
695.0 (71) r---

Run 154 

695.0 100 
to (74) 

700.0 

700 700.0-752.4 - Joints closely spaced, planar, 
(606.2) smooth to rough, 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 

710.4 100 
Run 158 redrilled. to 

715.0 
(100) 

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 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE Watana (South Bank) 

JOB NO. P5700. 05 

HOLE NO. BH-8 

SHEET NO. 24 OF 24 

DEPTH 

(FT.) 
ROCK TYPE 

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

LENGTH 
OF RUN 

(FT.) 

REG 
(RQD) 

Quartz Diorite 

730 
(632.2) 731.9-747.1 -Numerous rehealed joints. 

740 
(640. 9) 

750 
(649.5) 

752.4 L__ _______ ~.~----------~--

(651.6) END OF BORING 

~ 
J 

·~ 1 3 

Run 159 96 
(77) 

Run 160 
726.6 100 
to (87) 

731.2 

Run 161 
731.2 100 
to ( 96) . 

736.2 

Run 162 
736.2 100 
to (88) 

741.2 

Run 163 
741.2 92 
to ( 92) 

746.2 

Run 164 

746.2 100 
to (73) 

751.3 

!Run lob IUU 
( 1 00) __ 

] ] 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ----""AL"'A"'S"'KA"--'-P-"O"'WE'"R'--"'AU,._T._,_H,O'-'R"-'IT'-"Y _______ _ 
Project Sus itna Hydroelectric Project 

Site "atana (South Bank) 

Job No._~P~5u7-"o~o~.ob5'----_ 

Hole No._-"-Bu:H-::.;8'------
Sheet No. _l_ of ____3__ 

zone. 

zone. 

Fracture. 

Shear/fracture zone 

Shear, hea 1 ed. 

Shear, hea 1 ed. 

Dike, granodiorite. 

'1 ] ] .·~ .. l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client _.!...A"'LA.,SccK,_,A_,P.--D"'WE.,..R'--"'AU.,.,T..,H""OR"'lc.'T,_Y ______ _ 
Project Susitna Hydroelectric Project 

Site Watana (South Bank) 

Job No. _ _.P_-5,_7-oOO~·-.cO,_,S __ 

HoI e N o._....,BccH_-8"----
Sheet No. _2_ of __ 3 _ 

TYPE REMARKS 

Dike, felsic. 

Fracture zone. 

Shear. 

Shear zone. 

Dike, felsic. 

Alteration zone. 

Alteration zone. 

Fracture/ a lterati 
zone. 

Shear zone. 

Shear/alteration 
zone. 

1 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWEB 1\lllllORITY Job No. ~5ZOO 05 
Project Susitna H~droelectric Project Hole No. BH-8 

Site Watana (South Bank) Sheet No. _3_ of _3_ 

PERII4EABILITY CORE RECOVERY ROD NUMBER OF 
DEPTH ELEV. 

( K) cm/11t % % JOINTS PER 
ROCK TYPE REMARKS I FT.) {FT) lOFT 

I ::'_ t_4_ 12c2_ 20 40 60 2.0 40 

c-
y~ar~z 
010r1 te 

~7: 1- f-

740 I--
r---fl w- ~--
760 END OF BORING 
1--f- 752.4' 

I--

f-·- f--
f-

r---
t--
f----

f--- f----- -

t---- t----

r- ,---- ---- r-r-
f--

' f--C--

1-----

1-- -- --

c---

I--

• 
B ~ ] ~ J ~ ;J 

~· 
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CLIENT: 

PROJECT: 

SITE: 

CONTRACT!)R: 
LOGGED BY·. 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: 

Susitna Hydroelectric Project HOLE NO.: 

Watana (South Bank) SHEET NO. 

Interstate Exploration Inc. DRILLING DATES: July 18 TO August 
K.J. White, R.R. Henschel DATE: September 1981 

P5700.05 

BH-12 

1 OF 26 

5, 1981 

DRILLING SOIL Casing Advancer CASING DIAMETER: NW (3.0") I.D. 
METHOD: ROCK Diamond Core - Triple Tube CORE DIAMETER: NQ ( 1 . 7 5") 0. D. 

LOCATION: LATITUDE N3,225,624 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4 
DEPARTURE E744,515 GROUND SURFACE 1975.7 
AZIMUTH 220° ROCK SURFACE 1959.8 
DIP 36° BOTTOM OF HOLE 1505.9 

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

2) All angles measured to the core axis. 

OEPTH 
(FT.) 

0 

10 
(5.9) 

20 
( 11 .8) 

ROCK TYPE 

Overburden 

APPROVED: 

DESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION~ WATER LOSS OR GAIN, CAVING, LOST CORE, I%MENTING, ETC. 

Overburden of cobbles, boulders of grano
diorite. 

DATE: February 1, 1982 

I 

RUN 

LENGTH 

Run 1 
0.0-
2.0 

% 
REC 

(RQO) 

CLIENT 

) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 2 OF 26 SITE Watana (South Bank) 

DEPTH 

I FT.) 

27 .a 
{15. 9) 

30 
{17. 6) 

40 
(23.5) 

50 
(29.4) 

ROCK TYPE 

Overburden 

Andesite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAUI..TI NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING,.I..OST CORE, CEMENTING, ETC 

Light bluish-gray to greenish-gray, genera 11 y 
aphanitic to fine grained, contains numerous 
angular fragments of argillite ranging from 
0.13 to 1.0 inch (average 0.25 to 0.38 inches) 
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. 

37.8- Heavy iron oxide staining. 

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°. 

LENGTH 
OF RUN 

1FT) 

Run 2 
27.0 
to 

29.8 

Run 3 
29.8 
to 

34.7 

Run 4 
34.7-
36.6 
Run 5 
Run 6 
37.4-
39.8 

Run 7 

39.8 
to 

44.8 

Run 8 

44.8 
to 

49.8 

Run 9 
49.8-
51.9 

Run 10 

REC 
(RQD) 

100 
(55) 

100 
(57) 

)~g) 
0 (0) 

88 
{81) 

-

98 
(93) 

100 
{94) 

~~~ 
97 {46 



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 

SHEET NO. 3 OF 26 SITE 

DEPTH 

(FT) 

60 
(35.3) 

70 
(41.2) 

80 
(47. 0) 

Watana (South Bank) 

ROCK TYPE 

Andesite 

OESCRI PTI ON: COLOR, TEXTURE, FOLIATION ,..JOINTING, FRACTURING, FAULT! NO, 
ALTERATION, WATER LOSS OFI GAIN, CAVING, LOST CORE, CEMENTING, ETC 

LENGTH 
OF RUN 

(FT) 

REC 
(ROD) 

54.1-54.4- Shear, Z0°, O.Z5 inches wide. Clay Run 10 
layer intruded by quartz, friable. 51.9 97 

(46) 55.4- Shear, 35°, 0.25 inches wide. Clay 
layer containing breccia, soft, friable. 

56.1 -Shear, zoo, 0.25 inches of sandy clay 
breccia. 

70.0-73.0- Shear/fracture zone, joints very 
close to closely spaced at 40°-60°, open, 
moderately weathered. Fri ab 1 e 1 oca 11y, iron 
oxide stained, some sandy clay. 

to 
57.3 

Run 11 
57.3- 100 
59.4 (19) 

Run 12 
59.4 

6~~ 0 

Run 13 

62.0 
to 

67.2 

100 
(42) 

100 
(46) 

Run 14 
67.2- 100 
69.5 

Run 15 

?n- ~~~' 
Run 16 

;~·~- )~g, 
!Run 17 

73.1- 100 
75.1 (78) 

76.5-??.Z- Shear, 15°-20°, thin clayey breccia Run 18 
coating. 

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 

75.1 
to 

79.6 

97 
(63) 

----+---

Run 19 
79.6 
to 

84.6 

94 
(34) 

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 

SHEET NO. 4 OF 26 SITE 

DEPTH 

IFTI 

90 
(5Z.9) 

100 
(58.8) 

108.7 

Watana (South Bank) 

ROCK TYPE 

Andesite 

OESCRIPTI ON : COLOR, TEXTI,.IFIE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, LOST CORE, CEMENTING, ETC 

O.Z5 inches. 
86.6-87.6- Open fractures, 0-10°, up to 
0.5 inches wide, filled with highly 
weathered rock fragments, locally healed 
with calcite. 

LENGTH 
OF RUN 

(FT) 

Run 20 

84.6 
to 

89.6 

Run 21 

REC 
{ROD) 

100 
( 9) 

89. 6 97 
q~o, (59) 

Run 22 ~0 (0) 

Run Z3 
93.5 

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. to 
97.Z-98.l -Fracture zone, very closely spaced 98.5 
joints, slightly weathered, iron oxide stained, 

100 
(82) 

open. Moderately hard. 
99.5-99.8- Felsic dike, medium gray, very fine Run 24 
grained, very hard. 

108.5-108.7 - Gradational contact. 

98.5 
to 

103.5 

Run Z5 

100 
(80) 

103.5 l 00 
to (36) 

108.5 

(63.9) 1-------+-------------------1 Run 26 
110 Diorite 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 

Run 27 
114.0 

to 
119.0 

96 
(84) 

100 
(60) 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

') 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SITE 

DEPTH 

(FTJ 

120 
(70.6) 

130 
(76.4) 

140 
(82.3) 

Watana (South Bank) SHEET NO. 5 OF 26 

ROCK TYPE 

Diorite 

~:COLOR, TEXTURE, FOUATION,JOINTING,FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC, 

118.7-124.7 - Felsic dike, medium blue-gray, 
very fine grained. Porphyritic locally, 
phenocrysts to 0.13 inches diameter, hard. 

126.1 - Shear, 50°, silty clay gouge 1 ess than 
1.0 inch. 

127.0- Shear, 15°' 0.1 inch gouge. 

133.8-134.5- Fracture zone, fractures very 
closely spaced, 50°, with carbonate coating. 

LENGTH 
OF RUN 

{FT) 

REO 
(RQO) 

Run 27 100 
(60) 

Run 28 
119.0 100 
to {74) 

124.0 

Run 29 
124.0 100 
to {43) 

129.1 

Run 30 
129.1 98 
to (42) 

134.5 

Run 31 
134.5 100 
to {96) 

139.5 

Run 32 
139.5 96 
to {88) 

144.6 

Run 33 
144.6 100 

to {83) 
149.7 

J -~-1 l ) 

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 

DEPTH 

{FT) 

150 
(88.2) 

160 
{94.1) 

170 
(99.9) 

180 
{105.8) 

Watana (South Bank) SHEET NO. 6 OF 26 

ROGK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT! NG, 

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

152.5 - Dike, 20°-30°, dark gray, very fine 
grained, 0.5 inches wide, hard. 

159.7-162.4- Andesite dike, medium green
gray, very fine grained. Numerous very thin 

LENGTH 
OF RUN 

1FT) 

REC 
(RQD) 

Run 33 100(83) 

Run 34 
149.7 
to 

154.9 

Run 35 

100 
(66) 

154.9 100 
to ( 67) 

159.7 

quartz stringers at 45°-60°. Very sharp Run 36 100 
contacts. (37) 

162.4- Carbonate filling at contact, less Run 37 than 0.06 inches thick, hard and brittle. 

179.2-179.33. 
180.5-180.6 Felsic dikes, light tan, very 
fine graine , hard. 

161.2 94 
to {69) 

166.0 

Run 38 

166.0 97 
to (86) 

169.9 

Run 39 

169.9 100 
to ( 100) 

174.9 

Run 40 
174.9 100 

to (100) 
179.9 

Run 41 100{78) 

-) 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO BH-12 

SHEET NO. 7 OF 26 SITE Watana (South Bank) 

DEPTH 

(FT_) 

190 
(111.7) 

200 
(117 .6) 

210 
(123.5) 

ROCK TYPE 

Diorite 

DESCRIPTION :COLOR, TEXTURE, fOLIATION, JOINTI Nt;, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENT! NG, ETC. 

180.6-183.6- Alteration zone, bleached, 
slightly altered hydrothermally. 

193.5- Joint, 30°, slickensides. 

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°. 

207.4-208.3- Felsic dike, light gray, very 
fine grained. 

LENGTH 
OF RUN 

(FT.) 

Run 41 
179.9 
to 

185.0 

Run 42 

185.0 
to 

189.9 

Run 43 
189.9 
to 

195.1 

Run 44 
195.1 
to 

199.9 

Run 45 
199.9 
to 

204.9 

Run 46 

REG 

(ROO) 

1 DO 
(78) 

100 
(85) 

100 
(71) 

100 
(44) 

100 
(48) 

204.9 98 
to (90) 

209.8 

Run 47 
209.8 100 
to (51) 

214.9 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POHER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 8 OF 26 SITE Watana (South Bank) 

DEPTH 

(FT.) 

220 
(129.4) 

230 
( 135. 2) 

240 
( 141.1 

ROCK TYP£ 

. Diorite 

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

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. 

LENGTH 
OF RUN 

(FT) 

Run 47 

Run 48 

214.9 
to 

219.8 

Run 49 
219.8 
to 

224.9 

Run 50 

224.9 
to 

229.8 

Run 51 

REG 
(RQD) 

100 
(51) 

100 
(73) 

100 
(69) 

98 
(84) 

232.9-234.2 - Shear/fracture zone, 
very closely spaced. Clay/breccia 
inches wide, friable. 

fractures 
2~~· 8 

layer, 0.25 235 _0 

100 
( 69) 

234.2-235.0 - Alteration zone, bleached white, 
a 1 tered hydrothenna lly, hard. ------1----l 

Run 52 
235.0 100 
to ( 75) 

240.1 

Run 53 
240.1 100 
to ( 61) 

245.3 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 9 OF 26 SITE 

DEPTH 

(FT.) 

250 
( 147. 0) 

260 
(152,9) 

270 
(158.8) 

Watana (South Bank) 

ROCK TYPE 

Diorite 

OESCRIPTI ON: COLOR, TEXTURE, FOUATION ,JOINTING, FRACTURING, FAULT! NG, 

ALTERATION, WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENTING, ETC. 

251.8 -Joint, 60", clay and rock fragments. 

LENGTH 
OF RUN 

I FT.) 

Run 54 

245.3 
to 

250.2 

Run 55 

250.2 
to 

255,5 

Run 56 

REC 

(ROO) 

100 
(80) 

98 
(65) 

255.5 100 
to (94) 

260.2 

Run 57 

260.2 
to 

265.3 

Run 58 

100 
(66) 

265.3 100 
to {73) 

270.2 

Run 59 

270.2 100 
273.7-276.1 -Shear/alteration zone, slightly to (65) 
altered hydrothermally. Fractures very 275.3 
closely spaced, friable, carbonate coating. 

Run 60 l 00 tOT 
Run 61 

l ) -~--] ---J !) J ] 

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 

SHEET NO. l 0 OF 26 SITE 

DEPTH 
(fT.] 

280 
(164. 6) 

290 
(170.5) 

300 
(176. 4) 

Watana (South Bank) 

ROCK TYPE 

Diorite 

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

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. 

308.6-309.4 - Fracture zone, joints very 
closely spaced at 20", 50", and so•. 

LENGTH 
OF RUN 

(FT.) 

Run 61 
276.2 
to 

279.8 
Run 62 
279,8 
to 

284.5 

Run 63 

REC 

(RQO) 

97 
(25) 

100 
(69) 

284.5 100 
to (70) 

289.7 

Run 64 

289.7 100 
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 
to 

304.5 

Run 68 

l 00 
(79) 

304.5 100 
to {80) 

309.4 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. · P5700. 05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (South Bank) 

HOLE NO. BH-12 

SHEET NO. 11 OF 26 

DEPTH 

(FT.) 
ROCK TYPE 

DESCRIPTION: COLOR, TEXTURE:, fQLIATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENTING, ETC. 

LE"NGTH 
OF RUN 

1FT) 

REC 
(RQO) 

310 Diorite 
(182.3) 

320 
(188.2) 

330 
(194.0) 

d~S.o 

l 
:1 

!! 
.I 

324.7-325.0- Fracture zone, joints very 
closely spaced. 

332.7-332.9 - Fracture zone, joints very 
closely spaced. 

335.6-336.8 - Core broken by drilling. 

·~ 9 

Run 69 

309.4 97 
to (73) 

315.6 

Run 70 
315.6 100 

to (83) 
320.4 

Run 71 
320.4 100 
to ( 65) 

325.0 

Run 72 

325.0 100 
to (58) 

330.0 

Run 73 

330.0 100 
to (45) 

335.1 

-
Run 74 

335.1 100 
to (47) 

340.0 

Run 75 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroe 1 ectri c Project HOLE NO. BH-12 

SHEET NO. 12 OF 26 SITE 

DEPTH 
(FT.l 

350 
(205.8 

360 
( 211.7 

370 
(217.6 

Watana (South Bank) 

ROCK TYPE 

Oi orite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURINI3, 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, moderately 
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. 

366.9-367.6- Fracture zone, joints very 
closely spaced. 

1 

LENGTH 
OF RUN 

IFl) 

Run 75 
340.0 
to 

343.6 

Run 76 
343.6 
to 

348.3 

Run 77 
348.3 
to 

353.2 

Run 78 
353.2 
to 

358.9 

Run 79 
358.9 

to 
364.2 

Run 80 
364.2 
to 

369.3 

Run 81 
369.3 

to 
374.6 

REC 
{RQO) 

94 
(35) 

100 
(85) 

100 
( 69) 

93 
(39) 

98 
(47) 

100 
( 65) 

100 
(94) 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

") 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. l3 OF 26 SITE 

DEPTH 

(,FT) 

380 
(223.4) 

390 
(229.3) 

400 
(235.2 

Watana (South Bank) 

ROCK TYPE 

Diorite 

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

383. l-383.4 - Fracture zone, fractures very 
closely spaced. 

387.8-387.9- Fracture zone, fractures very 
closely spaced. 

389.3-389.8 - Fracture zone, fractures very 
closely spaced. 

396.1-404.2- Fracture zone, fractures and 
joints very closely spaced, partly drilling 
induced. 

397.0-397.3- Quartz vein. 

LENGTH 
OF RUN 

(FT.) 

REC 
{RQD) 

Run 81 100 
( 94) 

Run 82 
374.6 100 
to (100) 

379.6 

Run 83 l DO( 88 

Run 84 
380.4 100 
to ( 87} 

385.0 

---+----t 
Run 85 
385.0 100 
to (88) 

389.8 

Run 86 
389.8 98 
to (96) 

395.0 

R!Jri 87 
395.0 100 
to (42) 

398.3 

Run 88 
398.3 100 

to (0) 
401 .4 
Run 89 
401.4 29 
to (0) 

404.2 
Run 90 l OO(l 00 

l 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FT.) 

410 
(241.0) 

420 
(247 .0) 

430 
(252.8) 

.. -] 1 
.--~ 

1 ) - 'l -) .. _,, 

'1 l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-12 

Watana (South Bank) SHEET NO. 14 OF 26 

OESCRIPTI ON :COLOR, TEXTURE, FOLIATION ,JQINTING, FRACTURING, FAULTING 1 
LENGTH REC 

ROCK TYPE OF RUN 
ALTERATION, WATER LOSS OR GAIN, CAVING,. LOST CORE, CEMENTING, ETC !FT.} (RQD) 

Diorite Run 90 
404.2 100 
to (100) 

409.1 

Run 91 
409.1 100 
to (l 00) 

414.2 

Run 92 
414.2 100 
to ( 92) 

419.2 

Run 93 
419.2 100 
to (100) 

424.4 

Run 94 

424.4 100 
to (92) 

429.4 

Run 95 
429.4 l 00 
to (58) 

434.7 

Run 96 
434.7 100 

4~g. 7 (86) 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 15 OF 26 SITE 

DEPTH 

(FT.l 

440 
(258.7) 

450 
(264.6) 

460 
(22D. 5) 

n 

Watana (South Bank) 

ROCK TYPE 

Diorite 

'! 

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

LENGTH 
OF RUN 

(FT) 

Run 96 
434.7 

439.3-439.7- Fracture zone, joints very to 

REC 
{ROD) 

100 
(86) 

closely spaced at 40•. f-'4,_3_9~·~7--1-----1 

444.8-448.2 - Fracture zone, joints and 

Run 97 
439.7 
to 

444.8 

l DO 
(71) 

fractures very closely spaced at 20•, 40•, and '----------+----1 
so•, partly open to tight, coated with yellow- Run 98 
brown clayey material. 444 .8 

to 
449.5 

Run 99 
449.8-451.8- Green-gray, granular texture 449 5 moderately hard. Possible shear planes to. 

449.8-454.8 - Shear/alteration zone, rock 
bleached, slightly to severely altered hydro
thermally. 

present. 454 .6 
451.8-454.8- Bleached zone, quartz rich, 
very few mafics, very hard. 

Run 100 

457.7-463.2- Shear/fracture zone, joints very 4 i~· 6 

closely spaced, carbonate filling, chlorite/ 459 _5 talc coating, slickensides. 

Run l 01 
459.5 

to 
463.2-465.2 -Alteration zone, bleached, 464.5 
slightly altered hydrothermally, hard. 

100 
(26) 

lDO 
(43) 

96 
(31) 

lOD 
(24) 

464.5-465.2 - Shear zone, very thin shears 1-----jl-----~ 
at 60•-7o•, calcareous clay filling, Run 102 
brecciated but intact. 464.5 

) 
"' 

'l 

to 
469.5 

lDD 
( 62) 

'1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P57DD. D5 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 16 OF 26 SITE 

DEPTH 
(FT.) 

470 
(276.4) 

480 
(282.2) 

490 
(288.1) 

500 
(294. 0) 

l -., 

Watana (South Bank) 

ROCK TYPE 

Diorite 

j 

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

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

47D.3- Shear, 85°, 0.5 inches wide, sandy 
clay filling, chlorite coating, slickensides. 

LENGTH 
OF RUN 

(FT.l 

Run 103 
469.5 

REC 
(AQD) 

to 
473.9-474.0 - Shear, 40", less than 0.1 inches 474 .6 of breccia. Offset by 0.25 inches, healed. 
Moderately hard. 

100 
( 63) 

476.7 - Joints, 60"-65", sandy clay filling, 
slight chlorite coating. 

Run 104 
474.6 
to 

478.8 

100 
(81) 

477.9-482.0- Shear/alteration zone, slightly 
to moderately altered hydrothermally. Breccia 
and gouge material. Soft to moderately hard, l-----l------1 
friable. 

480.8-480.9- Possible healed shear, 1.0 
inch of dark gray, very fine grained 
material . 

483.2-483.7 -Joint, l5"-2D 0
, quartz/carbonate 

coating with slickensides. 
483.5- Joint, 60°, sandy clay filling, 
s 1 i c kens ides. 
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. 

1 _:i 

Run 105 
478.8 

to 
484. l 

Run 1 DE 

484.1 
to 

4&9.2 

Run l 0 

489.2 
to 

494.3 

96 
( 19) 

100 
(18) 

100 
(8) 

Run 1 OE 

494.3 lDO 
to (52) 

499.5 

Run 1m 100 
(100) 

3 -'11. 

~~ 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SITE 

DEPTH 
(FT.) 

510 
(299.9) 

520 
(305.8) 

530 
(311. 6) 

Watana (South Bank) SHEET NO. 17 OF 26 

ROCK TYPE 

Diorite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINT lNG, FRACTURING, FAULTI NG 1 

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 

LENGTH 
OF RUN 

{FT.) 

Run 109 
499.5 
to 

503.7 

Run 110 
503.7 
to 

509.0 

Run 111 
509.0 
to 

514.1 

zones of very closely spaced, chlorite coating Run 112 
carbonate healed, tight, up to 2 feet long. 514 .1 

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. 

to 
519.1 

Run 113 

519.1 
to 

523.2 

Run 114 

523.2 
to 

528.5 

Run 115 

528.5 
to 

533.4 

REC 
(ROD) 

100 
( 100) 

100 
(91) 

100 
(67) 

100 
(100) 

100 
(100) 

94 
(72) 

100 
(48) 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 18 OF 26 SITE 

DEPTH 
(FT.) 

540 
(317. 5) 

550 
(323.4) 

560 
(329.3) 

Watana (South Bank) 

ROCK TYPE 

Diorite 

DESCRI PilON: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
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. 

553.3- Alteration zone, slightly altered 
hydrothermally, 10% of feldspars altering to 
clay, hard. 

LENGTH 
OF RUN 

IFT.J 

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 

549.7 
to 

554.7 

553.7-556.7 - Felsic dike (?), light gray, 
fine grained to aphanitic with fine to medium Run 121 
grained phenocrysts, 5-15% mafics, 5-15% 554.7 
feldspar. Tight joints very closely spaced. to 
Upper contact, 40°, gradational 2.0 inches, 559.7 
tight. Lower, 50°, sheared with 0.5 inches of 
breccia rartially 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 

REG 
(ROD) 

100 
(72) 

100 
(52) 

100 
(62) 

98 
(54) 

100 
(92) 

100 
( 62) 

J 



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 

SHEET NO. 19 OF 26 SITE 

DEPTH 

IFTI 

570 
(335.2) 

_575.9 
T338.6) 

580 
(341.0) 

590 
1346. 9) 

'1 

Watana (South Bank) 

ROCK T'I'PE 

Diorite 

Quartz 
Diorite 

566.0-566.2 -Alteration zone, 10% feldspars 
altering to clay. 

567.6- Alteration zone, l inch thick, slight 
hydrothermal alteration, 10% feldspars 
altering to clay. 

571.0-586. l -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°. Offset by 0.2 inches 
wide carbonate filled shear at 40°. Either 
silty clay layer or altered felsic dike. 

Run 123 

564.9 
to 

570.0 

100 
( 61) 

'" or 

Run 125 

570.3 
to 

575.9 

71 
(45) 

Light gray, fine to medium qrained crystalline Run 126 
rock. Mafic content, variable averaging 20- 575.9- 33 
30%, ·l0-15% quartz. Slightly altered overall. "-5_7_8~·~0..1----'-'(~0)'----1 

Run 127 61 
578.0-579.8 - Core loss 0.8 feet. 

578.6 -Shear, 25°, 2.0 inches of breccia 
partially healed with carbonate and 0.1 
inch of gouge. 

m-2- (22) 

Run 128 

579.8 96 
to (44) 

585.0 

5S2.0- Shear, 50°, l .0 inch breccia/gouge. 

5S2.0-586.l -Alteration zone, bleached to 
yellow-orange hydrothermally, hard to moder
ately hard. Joints, 10° and 70°-80° with clay 
coati n g . 1-------lc__----1 

Run l2cl 
585.0 100 

586. l-605.9 - Joints, closely spaced, healed 
with carbonate, tight. 
5S8.0-656.5- Alteration zone, slightly to 
moderately altered. Feldspars bleached to 
yellow-gray. Very close to closely spaced 
joints. Minor sulphide mineralization. Hard. 

590.2- Shear, zoo, clay/silt coating, 
faint slickensides. 
595.8- Shear, 20°, 0.1-0.3 inches of 
gouge. 

596.0-596.7? 
597.8-598.5) Alteration zones, moderately 
altered hydrothermally, 50% of feldspars 
altering to clay. 

.-) 
/ 

to (S8) 
589.8 

----+----1 

Run 13 

589.8 100 
to (75) 

596.0 

Run 131100(92) 

1 11 
'1 ] 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 20 OF 26 SITE 

DEPTH 

IFTI 

600 
(352.8) 

610 
(358. 7) 

620 
(364. 6) 

} 
} 

Watana (South Bank) 

ROCK TYPE 

Quartz 
Diorite 

l 
' 

596.0-596.7- Breccia, healed. 

59S.2 -Joint, S0°, talc coating. 

610.0-613.6 -Moderately altered, 20-30% 
of feldspars altered to clay. 

613.2-613.5- Shear, sao, breccia/gouge. 

614.3- Shear, 30°, 0.5 inches breccia/ 
gouge. 

616.2- Shear, 40-70°, l.O·to 2.0 inches 
breccia/gouge. 

619.0- Shear, 25°, clay/gouge coating. 

621.4- Shear, 60°, 0.1-l.O inches gouge. 

626.6- Shear zone. 1.0 inch breccia/ 
gouge. 

626.8- Shear, 40°, carbonate, gouge. 

1; 
l 

Run 131 
596.0 
to 

599.S 

Run 132 

599.S 
to 

604.9 

Run 133 

604.9 
to 

609.S 

Run 134 

609.S 
to 

615.0 

Run 135 

615.0 
to 

620. l 

Run 136 

620. l 
to 

625.0 

Run 137 

625.0 
to 

62S.6 
I Run 

] 

100 
( 92) 

100 
(100) 

100 
(9S) 

100 
(3S) 

100 
(54) 

100 
(45) 

100 
(87) 

·~ 
;'1 



_,) .. ~-~- '") 

CLIENT 

--] - , .-··-··) ] 
J1;-',_ 'l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

.--- ''l 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 21 OF 26 SITE 

DEPTH 
(FT.) 

630 
(370.4) 

640 
(376.3) 

650 
(382.2) 

Watana {South Bank) 

ROCK TYPE 

Quartz 
Diorite 

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

LENGTH 
OF RUN 

(FT:) 

REC 
(RQDJ 

Run 138 100(73 

631.3 -Shear, 45°, coating of clay gouge. Run 139 

633.5 - Shear, 70°, 0.1 inches of gouge. 
633.9-639.5 - Moderately altered, feldspars 
breaking down to clay. 
634.0- Shear, 60°, 2.0 inches breccia/ 
gouge. 
634.2 - Shear, 15°, clay coating. 
635.2- Shear, 60°, clay coating. 
635.7 -Shear, 50°, 0.3 inches of gouge. 

629.7 
to 

634.7 

Run 140 
634.7 
to 

639.8 

637.4- Shear, 40°, 0.5 to 1.0 inches wide, Run 141 breccia and gouge. 
638.1 -Shear, 50°, 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. 

639.8 
to 

645.0 

Run 142 
645.0 
to 

649.8 

651.6-656.5- Moderately altered, feldsparsRun 143 
altering to clay. 

100 
(80) 

100 
(45) 

100 
{65) 

100 
{100) 

649.8 100 
to (88) 

655.0 

654.5-655.7 -Shear, 80°, breccia/gouge. 

Run 144 

656.8 655.0 100 
( 38 6. 2 )+--G-ra_n_od--i-on--. t-e--l--L-i-g--ht_p_i_n-k--g-r-ay-, _f_i_n_e -t-o-me_d_i_u_m_g_r_a_i_n e-d-c-ry----t to ( 92 ) 

660 
388.1) 

stalline rock. Mafics 20-30%, primarily horn- 659.8 
blende/biotite, 5-15% quartz, and pink, green, 
and white feldspars. Hard, generally fresh to ~----!~,---1 
slightly hydrothermally altered. Alteration Run 14~ 

1
jgg

1 

'] 1 l 
,•'1''-----

l 
··~ 

------- ] ] 
" 

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. 22 OF 26 

DEPTH 

(fT.) 

670 
(394.0) 

ROCK TYPE 

Granodiorite 

DESCAIPTI ON; COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING,_ LOST CORE, CEMENTING, ETC 

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°, penetrative alteration of 
0.5 inches. 

LENGTH 
OF RUN 

{FT.) 

Run 145 
659.8 
to 

665.0 

Run 146 
665.0 
to 

669.8 

Run 147 
669.8 
to 

673.0 

Run 148 
673.0 
to 

678.2 

REC 

(RQO) 

100 
(100) 

100 
(94) 

100 
( 1 00) 

100 
(88) 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. ------1------l 

677 .4-678.5? Run 149 
680 681.2-681.4) Alteration zone, moderate hydro- 678.2 

(400.7) thermal alteration of feldspars to clay. to 
,-----+-----+-------------------\ 683.2 

681.4 Quartz Rock description as above. 
(400.7) Diorite 681.4-695.6- Joints, close to very closely 

spaced, many healed with carbonate. 

100 
(92) 

683.4-688.3 - Alteration zone, altered hydro
thermally with very thin to thin zones of 
bleached and altered rock with sulphide 
alteration. 

Run 150 

683.2 100 

690 
(405. 7) 

684.2- Joints, 20°, clay coated, possibly 
sheared. 
687.1-688.1 -Shears, 40-70°, very closely 
spaced, 0.5-1.0 inch breccia/gouge. 

to (69) 
688.2 

Run 151 

688.2 
to 

693.4 

100 
(77) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus i tna Hydroe 1 ect ric Project HOLE NO BH- 12 

SHEET NO. 23 OF 26 SITE 

DEPTH 

(FT.) 

700 
( 411 .6) 

710 
(417.5) 

720 
(423.4) 

Watana (South Bank) 

ROCK T'fPE 

Quartz 
Diorite 

DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT\ NG, 
ALTERATION 1 WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

687. l-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. 

703.4-704.8 - Alteration zone, moderately 
altered. 

703.7 - Shear, 40", 0.1 inches clay and 
talc (?). 

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.l-713.4j altered hydrothermally. 
714.3- Shear, 25", 0.1 inches of clay gouge. 

t...ENGTH 
OF RUN 

(FT) 

Run 152 
693.4 
to 

698.4 

Run 153 

698.4 
to 

703.6 

Run 154 
703.6 
to 

708.8 

Run 155 
708.8 

to 
713.9 

Run l5E 

713.9 
to 

719.2 

Run 15-

719.2 
to 

724.4 

REG 

(RQDJ 

100 
(48) 

96 
( 96) 

100 
(98) 

100 
(97) 

100 
(100) 

100 
( 100) 

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 

SHEET NO. 24 OF 26 SITE 

DEPTH 

(FT.) 

730 
429.2) 

740 
( 435. l) 

750 
(441 .0) 

Watana (South Bank) 

ROCK TYPE 

Quartz 
Diorite 

DESCRI FTION :COLOR, TEXTURE, FOUATION,JOINTI NG, FRACTURING, FAULT\ NG, 
~ERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

735.1-751.5- Alteration zone, moderately 
a 1 tered hydrothermally, numerous shears. 

735.1 - Shear, 60•, 0.5 to l .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"-40•, l .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. 

LE:NGTH 
OF RUN 

(FT) 

Run 158 
724.4 

to 
729.6 

Run 159 
729.6 
to 

734.8 

Run 160 
734.8 
to 

739.8 

Run 161 
739.8 
to 

744.8 

Run 162 
744.8 
to 

749.8 

749.3 - Shear, 35", clay coated. 
750.2 - Two shears, very closely spaced 
breccia/gouge in a 1.0 inch wide zone, 
slickensides. 

Run 163 
at 10", 749.8 

to 
754.9 

REG 

(RQD) 

100 
(100) 

100 
(100) 

100 
( l 00) 

100 
(64) 

100 
(80) 

100 
(90) 

Run 164 100 
(94) 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Watana (South Bank) 

HOLE NO. BH-12 

SHEET NO. 25 OF 26 

DEPTH 

(FTJ 

760 
(446.9) 

ROCK TYPE 

Quartz 
Diorite 

DESCR!PTI ON; COLOR, TEXTURE, FOLIATION, JOINT! NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

LENGTH 
OF RUN 

{FT.) 

Run 164 
754.9 
to 

759.9 

Run 165 

759.9 
to 

763.6 764 9 
449.0)~~Fe~l~s~i-c~D~i~k-e--~L~ig~h~t--g-ra~y~y~e~ll~o~w~.-a~p~h~a~n~it~i~c~t~o~m~e~d'iu~m~g~r'a~in~e~d~ . 

REC 
(ROD) 

100 
(94) 

100 
(100) 

5-l 0% dark gray green phenocrysts, 5-l 0% rusty t------1--------l 
orange feldspar phenocrysts. Moderately hard. 

763.6-764.1 -Healed shear, 30°, resheared 
with 0.3 inches of gouge. 

Run 166 
764.9 
to 

767.5 
768 _5 768.0- Shear, 30°, irregular, breccia/gouge. Kun lb/ 

( 451 . 9) 
l-c----c-~~-+-;:---;-c------;--;-c:--~--:c-c---:~~~~~---- 7 67. 5 

Quartz Rock description as above. 
7
g~_

8 770 Diorite 768.5 -Shear, 80° along lower contact, 2.0 
(452.8) inches wide breccia and gouge. 

780 
(458.6) 

770.4- Shear, 40°, clay coating with possible 
talc. 

775.9 - Shear, sao, 0.1 inches of gouge, 
s 1 i c kens ides. 

781.3-781.6- Shear, 40°, shear planes very 
closely spaced, breccia, minor gouge, 
moderately altered hydrothermally. 
786.9-787.5- Alteration zone, moderately 
altered. 

Run 168 
769.8 
to 

775.0 

Run 169 
775.0 
to 

780.1 

Run 170 
780.1 
to 

785.1 

96 
(96) 

100 
(100) 

100 
(75) 

100 
(74) 

787.2- Shear, 60°, 0.5 inches of breccia/1-------ll--------l 
gouge. 

788.3-788.9 - Alteration zone, moderately 
altered hydrothermally. 

~~8. 3-7~~- ~n~ Tf~.~ h~~~~' n v~r{ n~~~~e~X,JnP 

Run 171 
785.1 
to 

790.1 

98 
(72) 

CLIENT 

) ) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO I NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-12 

SHEET NO. 26 OF 26 SITE 

DEPTH 
(fT.) 

790 
(464.5) 

798.9 
(469.8) 

800 
(470.4) 

Watana (South Bank) 

ROCK TYPE 

Quartz 
Diorite 

DESCRIPTION :COLOR, TEXTURE, fOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, LOST CORE, CEMENTING, ETC 

790.2-797.3 -Joints close to moderately 
closely spaced. 

797.3-798.9- Fracture zone, joints very 
closely spaced. Slight to moderate hydro
thermal alteration. 

END OF BORING 

LENGTH 
OF RUN 

{FT.) 

Run 172 

REC 
(ROD) 

79-0.1 98 
to~ (96) 

795.1 

Run 173 
795.1 100 

to (82) 
798.9 
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-1 -] .---
-~ 

---
J ---] -~-] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT: ALASKA POWER AUTHORITY JOB NO.: P 5700. 05 

PROJECT: 

SITE: 

Susitna Hydroelectric Project 

Devil Canyon (North Bank) 

HOLE NO.: BH- 1 

SHEET NO. 1 OF 24 

CONTRACTOR: The Drill i nq Company 
LOGGED BY, K,.l. White,' M.P. Bruen 

DRILLING DATES·. August 23 TO August 31, 19B0 
DATE: July 1981 

DRILLING 
t.!ETHOD: 

SOIL 
ROCK 

Casing Advancer 
Diamond Core - Triple Tube 

CASING DIAt.lETER: NW ( 3. 0") I. D. 
CORE DIAt.lETER: NQ (1.75") O.D. 

LOCATION: LATITUDE N3, 223,408 
DEPARTURE E615, 930 
AZit.lUTH 225° 
DIP 67° 

ELEVATIONS: DATUt.l MSL, A.S.P.C., Zone 4 
GROUND SURFACE 1413 · 7 
ROCK SURFACE 1402. 8 
BOTTOt.l OF HOLE 723. 1 
WATER TABLE 

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

1221.7 (11-21-80) 
NOTES: 1) 

DEPTH 
(fT.) 

0.0 

10 
( 12) 

2) 

ROCK TYPE 

Overburden 

DESCRIPTION: COLOR ,T~XTURE, FOLIATION, ,JOINTING, FRACTURING, FAULTING, RUN 
~N, WATER LOSS OR GAIN, CAVING, LOST COR£ 1 CEMENTING, ETC, LENGTH 

Sandy gravel with layer of silt and scattered 
cobbles. Not sampled. 

% 
REC 

(RQO) 

ll.8r-----------+---------------~------------------~----~----1 
(10.9 Argillite Medium to dark gray, fine grained, nonfoliated 

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 
auartz veins and stringers, minor sulfide 
mineralization. 

20 
(18. 4) 

APPROVED: 

11.8-30.8- Numerous auartz veins and 
strinqers, highly folded bedding. Quartz 
veins (12.7-13.7, 20.8-22.2, 27.1-27.5) are 
hiqhly fractured but tight, vuggy, cross
cutting f~jation, contacts are irregular and 
rough. /r(l)<frtz stringers are parallel to 

DATE: February 1, 1982 

Run 1 
11.8 85 
to (23) 

15.8 

Run 2 

15.8 100 
to (86) 

20.8 

--1 --~----~ 
---

1 -- -) -----] .---1 ,.~- --1 l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

----1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-1 

SHEET NO. 2 OF 24 SITE 

DEPTH 

(fTJ 

30 
(27.6) 

40 
(36.8) 

42.5 
( 39. 1) 

50 
(46.0) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argillite 

Argillite/ 
Graywacke 

DESCRIPTION :COLOR, TEXTURE, FOLIATION,JOINTI.~G, FRACTURING, FAUL.Tl NG, 
AL.TERATION 1 WATER L.OSS OR GAIN, CAVING, _LOST CORE1 CEMENTING, ETC 

bedding/foliation at 0°-30°, less than 1 inch 
wide, fo 1 ded, stretched, 1 ess 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 brokery 
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. 

33.0-33.7 Core broken by drilling zone of 
quartz stringers 0.5 in. thick. 

36.7 Bedding/foliation is at 20°. Rock does 
not tend to break along bedding/foliation. 

Interbedded argillite and graywacke. Arg{llite 
as above, with very thin beds of graywacke, 
light to medium gray, 20 percent to 30 p~rcent 
fine to medium sand in argillaceous matr1x, 
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°. 

LENGTH 
OF RUN 

{FTJ 

Run 3 
20.8 
to 

26.2 

Run 4 

26.2 
to 

31.3 

Run 5 
31.3 

to 
35.0 

Run 6 
35.0 

to 
40.0 

40.0 
to 

45.0 

REC 
(RQD) 

85 

(78) 

86 
(80) 

92 

(30) 

100 
(80) 

(52) 

Run 8 100 
(90) 45.0 

to 
49.0 

Run 9 100 
49.0 (45) 

to 
53.2 



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 

DEPTH 

(fT.] 

60 
(55.2) 

70 
(64,4) 

80 
(73.6) 

Devil Canyon (North Bank) SHEET NO. 3 OF 24 

ROCK TYPE 

Argillite/ 
Graywacke 

OESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 

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

54.3-61.2 Quartz stringers, spacing is very 
close to close, less than 0.1 in. wide, healed 
joints at 60' to 90' are quartz filled. 

62.2 Bedding/foliation is at 20°. 

LE:NGTH 
OF RUN 

(FfJ 

Run lC 
53.2 
to 

58.3 

Run 11 
58.3 

63!% 

REC 
(AQD) 

98 

(71) 

100 

(85) 

63.5-67.7 Fracture zone, joint and fracture 
spacing is very close at 15° to 30' and 50° 
to 70', planar, smooth to rough. Quartz veins.Run 12 ,30 
Bedding/foliaton is highly folded and stretched'+---+-"l'O_l_ 
Core 1 ass of 1 . 5 feet. Run 1 82 

68.8-69.2 quartz vein at 20° to 90°, highly 
fractured but tight, irregular, vuggy. 

70.7-72.0,72.3-72.6 Quartz veins, highly 
fractured but tight, vuggy, sulphide 
mineralization. 

64.5 (34 ) 
to 

68.9 

Run 14 
68.9 

to 
72.3 

100 
(76) 

72.6-77.0 Quartz stringers, parallel to 
bedding/foliation at 0°, less than 0.5 in. widcl----·+---ccgs~-1 
Contacts are tight. Run 15 

77.2-105.0 No drilling water return. 

80.1-108.5 Fracture zone, joint and "hairline" 
fracture spacing is very close, oo 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 
0° to 15° and 80~ 

72.3 (90) 
to 

77.2 

Run 16 
77.2 

to 
80.7 

Run 17 
80.7 

to 
84.0 

94 
(69) 

82 

(48) 

CLIENT 

PROJECT 

SITE 

DEPTH 

(FTJ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

HOLE NO. 

P5700.05 

BH-1 Susitna Hydroelectric Project 

Devil Canyon (North Bank) SHEET NO. 4 OF 24 

ROCK TYPE 
DESCRIPTION; COLOR, TE)(TURE, FOLIATION, JOINT! NG, FRACTURING, FAULT! NG, 

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

LENGTH 
OF RUN 

(FT) 

REC 
(ROO) 

~--~~~~~+-----------------------------~~~--~ Argillite/ Run 18 

90 
(82.8) 

100 
( 92.1) 

110 
(101.3 

Graywacke 

88.8-101.8 Quartz veins highly fractured but 
tight, discontinuous, vuggy. Contacts are 
irregular. Comprise 70 percent of rock. 

105.0 Bedding/foliation is at lOa to 20°. 
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°, vuggy, sulphide 
mineralization. Contacts are irregular at 
0° to 1 oo. 
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. 

83 
84.0 (57) 

to 
90.0 

Run 19 82 
90.0 (39) 

to 
94.4 

Run 20 88 
94.4 (53) 

to 
97.8 

--1--
Run 21 54 

97.8 (8) 

., 
1 

to 
101.5 

Run 2 
101.5 

to 
105.0 

Run 2 
105.0 

to 
109.1 

Run 24 
109.1 

to 
112.5 
Run 25 
112.5 

to 
117.6 

57 
(31) 

98 
(59) 

100 
(41) 

86 
(29) 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-1 

SHEET NO. 5 OF 24 SITE 

DEPTH 

~ FT.l 

Devil Canyon (North Bank) 

ROCK TYPE 
DESCRIPTION: COLOR, TEXTURE, FOLIATION,JOJNTING,fRACTUAING, FAULTING, 

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

Argillite/ 117.6-118.6 Quartz vein, highly fractured but 
Graywacke tight, 1.5 inch wide. Contacts at 0° to 10°. 

LENGTH 
OF RUN 

{FT.) 

Run 26 
ll7. 6 

to 
120.9 

REC 
(RQO) 

100 
(73) 

120.9 
(lll.3)1---~Arrg=l'"'l_,l__,.lt'"'!e~-lMedium to dark gray, very fine grained, bedding I Kun u 100 

and poorly developed foliation are at 5° to 15~ 120.9 (53) 
very thinly laminated, sulphide mineralization. to 

130 
(ll9.7) 

140 
( 128. 9) 

Fresh, hard, well indurated. Joint spacing is 
close to moderately close, joints are generally 125.4 
planar, smooth to rough, very few with 
carbonate or quartz filling. 
120.9-124.5 Quartz stringers, spacing is very Run 28 100 
close to close, mostly at 50° to 90°, some at 125.4 (22) 
0°, less than 0.1 in. wide. to 
120.9-129.0 Clay filling in joints. 129.0 

129.0-134.0 Healed fractures,. quartz stringers Run 29 100 
irregular, discontinuous, tight, less than 0.1 129.0 (78 ) 
in. wide. to 

133.2-134.0 Fracture zone, joint spacing very 
close, joints at oo to 20°, iron oxide 
staining, trace clay and carbonate, slight 
weathering on joints. Core loss 0.4 feet. 

139.5 Bedding/foliation, zoo. 

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, 10~ 

134.0 

Run 30 
134.0 

to 
139.2 

Run 31 
139.2 

to 
144.3 

Run 32 

144.3 
to 

148.0 

92 
(93) 

98 
(92) 

95 

(81) 

--~-1 

--
] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 1 

SITE 

DEPTH 

(FT.l 

150 
(138.1) 

160 
( 147. 3) 

170 
( 156.5 

180 
( 165.7 

Devil Canyon (North Bank) SHEET NO. 6 OF 24 

ROCK TYPE 

Argillite 

OESCAIPTI ON :COLOR, TEXTURE, FOUATION,JOINTI NG, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, ,LOST CORE, CEMENTING, ETC. 

149.0-157.9 Argillite interbedded w1th 
medium gray, fine grained graywacke, beds 2 
inches to 2 feet wide, beds are htghly folded, 
possible sheared along bedding planes, healed, 
tight, hard. 

158.5-158.7 Quartz vein, discontinuous, 
irregular, tight, 0.5 inch wide. 

LENGTH 
OF RUN 

(FT) 

REC 
{ROD) 

KUn j; IUU 

148t9 (100) 
153.2 

Run 34 
153.2 

to 

100 
(73) 

!-1~5,_,6co. i<-2 rl----- _ 
Run 35 93 

(81) 156.2 
to 

161.5 

Run 36 
161.5 

to 
166.5 

100 
{100) 

Run 37 96 
166.5 (96) 

to 
171.5 

Run 38 IUU 

171.5 ( 92) 
176!2 

175.0-276.1 Joint spacing is generally 
moderately close, joints are generally planar, 
rough to slick, very few with iron oxide 1----lf----1 
staining or quartz filling. Run 39 100 

176.3 (100) 
to 

181.4 

l 



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 

SHEET NO. 7 OF 24 SITE 

DEPTH 

(FT) 

190 
(174.9) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argillite 

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

LENGTH 
OF RUN 

{FT) 

REC 
{RQD) 

182.2-184.0 Bedding/foliation highly folded, ~-n-4=0~+----fractures are healed with quartz, tight, hard. 100 
181 .4 

to 
186.3 

Run 41 
186.3 

to 
191 .5 

(100) 

100 
(100) 

191.5 ~-e-~~--~~~~~~--~~--~------~~~~~~----+------
(176.3 Argillite/ Interbedded argillite and graywacke, Argillite Run 42 100 

200 
(184.1 

210 
(193.3 

Graywacke is dark gray, very fine grained, very thin to 191 . 5 (100) 
thinly bedded, Graywacke is reddish gray, 
fine to medium grained, Bedding and poorly 196~a 

! 
j 

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~-----~----~ 

100 
(100) 

spaced, folded, parallel to and crosscutting 
bedding/foliation, tight, less than 0.5 in. 
wide. 

207.3-207.4 Quartz vein, folded, tight. 

Run 43 
196.5 

to 

201.5 

Run 44 

201.5 
to 

204.9 

Run 45 
204.9 

to 
209.9 

100 
(94) 

96 

(72) 

209.0-209.9 Fracture zone, open, very close 
spacing, fractures parallel bedding/foliation 
at approximately 10°, slickensides, iron oxid£1-------~----~ 
staining, Core broken during drilling. Run 46 100 
209.9-215.8 Fracture, joint spacing is very 209.9-(84) 
close to close, average 2 inches at 0° and 70° 214.9 
to 90°, irregular, tight, healed with quartz. 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILllillG AIEPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE ~lO. BH-1 

SITE 

DEPTH 

(FT) 

Devil Canyon (North Bank) SHEET NO. 8 OF 24 

ROCK TYPE 
DESCRIPTION: COLOR, TEX,TURE, FOLIATION, JOINT\ NG, FRACTURING, FAULT\ NG, 

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

LENGTH 
OF RUN 

(FT.) 

REC 
(ROD) 

~---+~Ar~g-.il~l7it~e'/~----------------·----------------~--~---

Graywacke 

220 

(202.5) 

230 
( 211.7 

240 
(220.9) 

216.3-217.7 Lithic graywacke, subangular to 
subrounded argillite and graywacke fragments, 
up to 1 inch. 

'Run 47"----ss 
214.9 (87) 

to 
220.0 

220.0-221.5 Fracture zone, joint spacing very 
c 1 ose, at 0°. Core broken into fragments ~-oo-Ru-n~4=8+-l-O_O_ 
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. 

227.0 Bedding/foliation is at 10°. 

230.2 Quartz vein at 50°, tight, 0.5 inch 
wide. 
231.5-232.0 Quartz Mein at 0°, 1 inch wide. 
232.7-235.3 Healed shear/fracture zone, joint 
spacing is very close, beds offset, brecciated, 
healed with quartz, tight, hard, fractures 
irregular at approximately 70° to 90°. 
235.0-240.1 Core loss of 0.9 feet. 

Run 49 100 
225.1 (100) 

to 
230.0 

Run 50 1 DO 
230.0 (100) 

to 
235.0 

Run 51 82 
235.0 (82) 

to 
240.1 

- ··- --1-----

241.6-241.8 Fracture zone, joint spacing is Run 5Z 100 
very close, joints at 0° to 10°, clay coating. -~---=+-'-'(8"';8~)~--1 
241.8-249.0 Quartz stringers, spacing is very :_u

4
n
1

.
8

5= (~~) 
close to close, some offset along bedding/ " 
foliation, healed, tight. 246.9 

1 
j 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

---1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 1 

SHEET NO. 9 OF 24 SITE 

DEPTH 

(FT.) 

250 
(230. 1) 

Devil Canyon (North Bank) 

ROCK TYPE 
DESCRIPTION: COLOR, TE)(TURE, FOLIATION,.JOINTING,FRACTURING, FAULTING, 

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

LENGTH 
OF RUN 

{FT.) 

AEC 
(RQD) 

Run 54 98 
246.9 (98) 

to 
251.5 

251.0-252.0 Joints at 10° and 30", slickenside 
1---l---l 

253.5 Bedding /foliation is at 30~ 
254.1-277.3 Joint spacing is close, chlorite/ 
talc coating. 

Run 55 100 
251.5 (84) 

to 
255.9 

256. 0+---~ --+------~------------t---5-6t-l-OO--j 
235.6) Graywacke Reddish gray, fine to medium grain sand in_ . Run 

argillaceous matrix, bedding/developed fol1at1o 255.9 (100) 

260 
239.3) 

270 
(248.5 
271.8 
250.2) Argillite 

is at o• to 10". Generally fresh, hard, well to 
indurated. . 260.5 
259.0-262.5 Bedding/foliation 1ntensel~ folded 
brecciated and healed with carbonate, t1ght, 
hard. . 
261.5-262.5 Fracture zone, joint spac1ng very 
close, o• to 40", irregu:ar to planar, 
discontinuous, talc coat1ng. 

265.0-276.1 Quartz stringers at 40" to 70", 
less than 0.1 inch wide, closely spaced. 
265.8 Bedding/foliation is at 0" to 10". 

Run 57 100 
260.6- (50) 
262.5 

Run 58 94 
262.5 (70) 

to 
265.5 
Run 59 
265.6 

to 
270.3 

98 
(94) 

Run 6( 69 
270.3 (54) 

to 
274.2 

Dark gray, very fine grained, very thin:y 
laminated massive. Fresh, hard, well 1ndurate 
274.2 Pr~bable fracture zone, joint_spacing 
very close, light green mineral coat1ng. Core 
broken by drilling, core loss of 1.2 ft. 
276.1-276-3 Contact zone>brecciated argillite. 

Run 61 100 
(26) 

276.1 
(254.21-----+----------------1---+---i 

--~ -- -) ] ,--~] - -) - --) 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

--.-.) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Devil Canyon (North Bank) 

HOLE NO. BH- 1 

SHEET NO. 10 OF 24 

DEPTH 
(FT.) 

280 
(257. 7) 

290 
(266.9) 

ROCK TYPE 

Mafic Dike 
(Diabase?) 

OESCRIPT~: COlOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOSTCORE 1 CEMENTING, ETC. 

Dark yellowish brown to dark green, fine 
grained feldspar laths,5% white, radiating 
zeolites up to 0.2 in., flow structure at 30'. 
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 staining on most joints, talc 
coating on few. 

294.8-296.0 Chilled zone, very fine grained. 

296.0 
(272.5)i--~G~ra~y~w~a~c"ke~-hR~e~d~d'i~sh~g~r~ay~.-.f~i~ne~g~r~a'-in~e~d1,~m~a~s~s'i~ve~. 

Generally fresh, hard. 

300 
(276.2 

296.0-300.4 Shear/fracture zone, joint 
spacing is very close, joints at 40" to 60" 
and 20", slickensides on many surfaces, talc/ 
chlorite coating, random, irregular fractures. 
Core loss of 0.6 feet. 
297.0-298.9 Core broken by drilling. 
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 0" and 30", fractures at 
65" to 90", talc/chlorite coating on many 
surfaces. Core broken by drilling, core loss 
of 0. 6 feet. 

LENGTH 
OF RUN 

(FT.) 

I 
Run 62 
276.1 

to 
280.3 

Run 63 
280.3 

to 
285.2 

Run 64 
Run 65 
286.6 

to 
291.5 

AEC 
{RQO) 

98 
(43) 

100 
(67) 

100 
(57) 

Y'l 
(71) 

Run 66 100 
291.5 (93) 

to 
296.0 

Run 67 t':i 

296.0 (28) 
to 

298.9 
Run 68 IUU 
298.9 (100) 

to 
303.0 

Run 69 -~~ 

303.0- (85) 
r-l-Q.5-~ -~O~t---rr>:.---1 

Run 7( LgJ 
Run 71 98 
306.1- ( 69) 
311.0 

1 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-1 

SHEET NO. ll OF 24 SITE 

DEPTH 
(FT.) 

310 
(285.4 

320 
(294.6) 

330 
(303.8) 
331.2 
304.9) 

340 
(313. 0) 

.~ 

Devil Canyon (North Bank) 

ROCK TYPE 

Graywacke 

Graywacke 
(Conglomerate) 

DI':SCRIPTION :COLOR, TEXTU...,f, FOLIATION, JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENT! NG, ETC 

LENGTH 
OF RUN 

(FT) 

REG 
(RQD) 

310.8-598.2 Joint spacing generally close to 
moderately close, generally planar, smooth, 
carbonate, chlorite and talc coating. -I-R~u-n~7~2 -t----

9
-
4
--

311.0 (94) 
to 

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. 

] J 1j 

315.7 

Run 73 

315.7 
to 

320.0 

Run 74 
320.0 
3zs?o 

l 00 
(95) 

100 
( 92) 

Run 75 l 00 
325.0 (68 l 

to 
329.7 

Run 76 92 
329.7 (92) 

to 

334.7 

------

Run 77 98 
334.7 (96) 

to 
339.3 

CLIENT 

PROJECT 

SITE 

DEPTH 

{FT.l 

ACRES AMERICAN INCORPORI!.TED - CONSULTING EI\!GINEERS 
BUFfi\LO I NE\'11 YORK 

DRILlHHJi Ri!':POI'IIT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH- l 

Devil Canyon (North Bank) SHEET MO 12 OF 24 

ROCK TYPE 
OESCRI PTI Q!j :COLOR, TEXTURE, FOLIATION, JO!NTING, FRACTURING, FAULTING, 

ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENT'1NG, ETC. 

LENGTH 
OF RUN 

CFT.l 

REG 
[ROD) 

~---+--~--~-4------------------------------~---4----4 Graywacke 

350 
(322.2) 

(Conglomerate) 
Run 78 
339.8 
to 
345.0 

98 
(92) 

345.0-381. 5 
percent. 

Drilling water return less than 50f-"---------+-------l 
Run 79 
345.0 
to 
349.7 

Run 80 
349.7 
to 
355.0 

100 
(100) 

100 
(89) 

356.1-360.7 Graywacke conglomerate inter- Run 
81 (~~~) 

calated with reddish gray, aphanitic igneous 355.0 
rock containing subrounded to subangular to 
felsic fr~gment up to 0.5 inches, hard, contacts 360 _1 
at 50°, t1ght. 

360. 7 +--""--,-,-,--,;.,..,-,:c-+-------~----~--~-~ Run 82 l 00 
(332.0) Felsic Dike Light to medium qray with reddish brown ~-~·++'+''OO'Ml--J 

(Rhvodacite) streaks, a~han1t1c, h1gnly silicic, occasional Run 83 100 
plagioclase and quartz phenocrysts, inclusions 361.3- (lOO) 
of argillite and graywacke, flow structures at 363.4 

100 
__ 

50°. Fresh, very hard, tight contacts. Joint Run 84 ,;~~~ 
spacing close, are planar, smooth to rough. i~ 

Run 85 100 
364.4 (100) 
to 
369.3 

370.2 :t---~-.,-::-:::-cc;-:--+-,-;c""-==~r,-;;:;;---;;c--;-F;r;;;-;;-----------t Run 86 l 00 
Graywacke "OCK descnpt10n, as above. 369 3 (77) 340.8) '- ... . 

(Conglomerate) to 
373.6 

8 ] ) ] J j 



] ~~ 1 

CLIENT 

PROJECT 

SITE 

DI::Pl'l-1 
(FT.} 

380 
(349.8 

390 
359.0) 

400 
(368.2) 

'1 -- 'l --- ] ~-~) ---- --) ~-~-1 -- ------] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Sus i tna Hydroe 1 ectri c Project · 

Devil Canyon (North Bank) 

HOLE NO. BH- 1 

SHEET NO. 13 OF 24 

ROCK TYPE 
DESCRIPTION: COLOR, TEXTURE:, FOLIATION ,JOINTING, FRACTURING, FAULTING, 

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

Graywacke 373.4-373.5 Joint at 70° to 80°, clay filling 
(Conglomerate) and rock fragments. 

381.5~401.5 Core broken by drilling, joint 
spacing is moderately close, joints healed. 

386.5-391.4 Core loss of 0.3 feet. 

401.0-405.7 Healed fractures at 30°, spacing 
is very close to close, discontinuous, 
carbonate filling. 

LE:NGTH 
OF RUN 

(F"[) 

REC 

{RQD) 

100 
Run 87 (lOO) 
373.6 
to 
378.8 

Run 88 
378.8 
to 
381.5 
Run 89 
381.5 
to 
386.5 

96 
(67) 

100 
( 100) 

Run 90 94 
386.5 {86) 
to 
391.4 

Run 91 100 
391.4 (94 ) 
to 
396.5 

Run 92 100 
396.5 (66) 
to 
401.5 

Run 93 100 
401.5 (100) 
to 
406.6 

-- ---1 -----] 

CLIENT 

PROJECT 

SITE 

DEPTH 

(FT.) 

410 
(377 .4) 

420 
(386.6) 

430 
{395.8) 

~~ 

l -- ~-] ) 1 -- - 1 -) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

~-, 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

Susitna Hydroelectric Project 

Devil Canyon (North Bank) 

HOLE NO. BH- 1 

SHEET NO. 14 OF 24 

ROCK TYPE 

Graywacke 
(Conglomerate) 

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

408.1-424.1 Core loss of 1.5 feet. 

413.4-413.8 Core badly broken, angular 
fragments up to 0.15 ft. Joint at 15°, 
slickensides, chlorite coating. 

LENGTH 
OF RUN 

(FT) 

Run 94 
406.6 
to 
411.5 

Run 95 
411.5 
to 
415.3 

Run 96 
415.3 
to 
420.3 

Run 97 
420.3 
to 
424.1 
,----

Run 98 
424.1 
to 
429.3 

Run 99 
429.3 
to 
434.3 

Run 100 
434.3-
439.4 

REC 

(RQD) 

88 
{88) 

97 
{47) 

96 
(62) 

84 
(76) 

----

98 
(98) 

100 
(100) 

98 
(88) 

) 



CLIENT 

PROJECT 

SITE 

DEPTH 

(FT_) 

440 
405.0) 

450 
(414.2 

460 
(423.4) 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

Susitna Hydroelectric Project HOLE NO. BH-1 

Devil Canyon (North Bank) SHEET NO. 15 OF 24 

ROCK TYPE 

Graywacke 
(Conglomerate) 

~ 

DE:SCRIPT!ON; COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULT\ NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

454.7-514.8 Drilling water return 50%. 

LENGTH 
OF RUN 

(FT.) 

un 101 
439.4 
to 
44.4 

REG 
(RQD) 

100 
(100) 

Run 10 100 
444.4 (lOO) 
to 
449.5 

Run 10 l 00 
449. 5 ( 96 ) 
to 
454.7 

Run 10 100 
454.7 ( 100) 
to 
459.8 

f--- ~-+-----1 
Run 10 100 
459.8 (95) 
to 
463.8 

Run 10 l 00 
463.8 (100) 

468.6-497.0 Fracture and joint spacing is to 
very close to close averaging 2 in., fractures 468.6 
and joints at oo to goo but mostly 30°, 
discontinuous, irregular, tight but some broker 

~ " J 

r------------------------------------------------··----------~ 

CLIENT 

ACRES AMERICAN INCORPORATED - COI\lSULTING ENGINEERS 
BUFfALO , NE\!1 YORK 

DRilliNG RIEPCHlV 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- l 

SITE Devil Canyon (North Bank) SHEET NO. 16 OF 24 

DEPTH 

(FT_) 
ROCK TYPE 

470 Graywacke 
(432.6) (Conglomerate) 

480 
441.8) 

490 
(451. 0 

500 
(460.3) 

' 
ll 

':i 

DESCRIPTION: COLOR, TEX"fURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVI NG 1 LOST CORE, CE:MENTI NG, ETC. 

by drilling. Talc/chlorite, quartz, caroonate 
and white mica coating. Core loss of l .0 ft. 

497.0-500.0 Fracture and joint spacing 
generally close 1vith zones of very close, 
discontinuous, tight. Talc, carbonate and 
minor quartz and white mica filling. 

• ':! 
:1 ] 

LENGTH REC 
OF RUN 

(RQD) (FTJ 

un 107 TOO 
468.6 ( 100) 
to 
473.1 

un T08 
473 01- 87 
475.3 (81) 

un 109 100 
475.3 ( 1 00) 
to 
480.4 

un 110 lOO 
480.4 (100) 
to 
485.4 

un lll 100 
485.4 (94) 
to 
488.7 

Run 112 % 
(63) 488.7 

to 
491 .5 
Run ll ~<:: 

491.5 (79) 
to 
496.7 

~-~~~ 

Run 114 100 
496.7 (96) 
to 
501.4 

'! l\ 
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 Hydroelectric Project HOLE NO. BH~l PROJECT Susitna Hydroelectric Project HOLE NO. BH-1 

SITE Devil Canyon (North Bank) SHEET NO. 17 OF24 SITE Devil Canyon (North Bank) SHEET NO. 18 OF 24 

DEPTH OESCAIPTI ON: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT/ NG, LENGTH REC 
ROCK TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC. (FT) (RQO) 
DEPTH DESCRIPTION :COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT/ NG, LENGTH REC 

ROCK TYPE DF RUN 
IFTI ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT.) (ROO) 

~raywacKe 

(Conglomerate) un 115 100 
501 .4 (100) 
to 

Graywacke 
(Conglomerate) 

Run 122 100 
534.0 (100) 

506.5 to 
539.0 

un 116 
100 506.5 

to ( 100) 
511.5 

Run 123 100 
540 539.0 ('00) 

497; 1) to 
544.3 

510 
(469.5) 543.5 Joint at 35°, planar, slickensides on 

talc. 
un 117 ., .. 

•;.• 

511.5 100 
to (94) 

Run 124 98 
544.3 (96) 

514.8 to 
un 118 100 549.2 

514.8 (100) 
to 
519.9 550 Run 125 100 

(506.3) 549.2 ( 100) 

to 
520 ~un 119 98 478. 7) 

519.9 (98) 
554.5 

to 
525.1 

Run 126 98 
554.5 (92) 
to 

fun 120 
100 

559.7 

525.1 (94) 
to 
530.4 560 Run 127 100 

(515.5) 559.7 ( 100) 

530 530.4~539.0 Core loss of 0.5 feet. 
487.9) Run 121 86 

530.4- (87) 
534.0 

feet wide. 
to 

563.4 Quartz vein 0.1 564.8 
564.3 Joint at 55°, planar, slickensides on 
chlorite/talc. 



1! 
}J. 

CLIENT 

PROJECT 

SITE 

DEPTH 

I FT.) 

570 
524. 7) 

580 
(533.9) 

590 
( 543. l) 

! 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-1 

Devil· Canyon (North Bank) SHEET NO. 19 

ROCK TYPE 

Graywacke 
·(Conglomerate) 

DESCRIPTION: COLOR, TEXTURE, F'OLIATION ,JOINTING, FRACTURING, FAUl.TI NG, 
ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENTING, ETC. 

574.0-582.0 Lithic fragments increase to 
cobble size, up to 6 inches. 

577.8-578.9 Joints at 40° to 50", spacing 
is very close, joints healed, chlorite/talc 
coating, some slickensides. Core bra ken _by 
drilling, angular pieces. 
579.9-645.2 Drilling water return less than 
50%. 

q m 
" J 

LENGTI" I 
OF RUN 

(fT.) 

un 128 
564.8 
to 
569.9 

un 129 

569.9 
to 
575. l 

Run 130 
575.1 
to 
579.9 

fun 131 
579.9 
to 
584.9 

Run 132 
584.9 
to 
590. l 

RUilT33 

590. l 
to 
595.1 

OF 24 

REC 

\ROD) 

l 00 
(96) 

100 
(96) 

l 00 
(85) 

lOO 
(100) 

100 
(100) 

100 
(96) 

] 

CLIENT 

PROJECT 

SITE 

DEPTH 
[fT.) 

600 
552.3) 

610 
561. 5) 

620 
(570. 7) 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-1 

Devil Canyon (North Bank) SllEET NO. 20 OF 24 

ROCK TYPE 

Graywacke 
Conglomerate) 

illCAIPTI ON COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
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, tight, coated with talc/ 
chlorite and carbonate. 

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. 

J ~ 
':] 
.. J 

LENGTH REC 
OF RUN 

{FT.) (ROD) 

un 134 98 
595.1 (89) 
to 
599.5 
un 135 100 

599.5 (79) 

to 
604.2 

un 136 100 
604.2 (100) 
to 
609. l 

Run 137 
1 
~~ 

pun 138 100 
610.5 (lOO) 
to 
614.8 

pun 139 100 
614.8 (96) 
to 
619.8 

Run 140 
619.8-
621.7 
Run 141 

621.7 
to 
626.8 

'" !' 

TOO 
(84) 

98 
(98) 



CLIENT 

PROJECT 

SITE 

DEPTH 

(FT.) 

-~ ] ] 

ACRES AMERICAN INCORPORATED ~ CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

Susitna Hydroelectric Project HOLE NO. BH~ 1 

Devil Canyon (North Bank) SHEET NO. 21 OF 24 

ROCK T'tPE 

Graywacke 

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

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

LENIHH 
OF RUN 

(FT) 

Run 14 

REG 

(RQD) 

IUU 

630 (Conglomerate) 630.0 Joint at 20°, 0.04 inch of calcareous 
clay. 

626.8 (100) 
(579.9) 

640 
589.1) 

650 
(598.3) 

660 
(607. 5) 

632.0-634.0 Joint spacing is very close, 
at 30°, discontinuous, tight. 

to 
631.7 
Run 14 

631.7 
to 
636.7 

IUU 
(100) 

637.7-721.3 Joint spacing is close to moderate!--.o---,-JI------1 
close, joints generally planar, smooth, coated Run 14 
with carbonate, chlorite and talc. 636.7 

100 
(100) 

649.3-649.8 Core broken by drilling. 

655.2-660.9 No drilling water return. 

to 
641.4 

Run 14 

641.4 
to 
645.1 

Run 146 
645.1 
to 
650.0 

Run 147 

650.0 
to 
655.2 

100 
(100) 

100 
(82) 

IUD 
(100) 

Run 148 100 
655.2 (87) 
to 
660.4 

CLIENT 

PROJECT 

SITE 

DEPTH 

IFTI 

670 
616. 7) 

680 
625.9) 

690 
(635. 1) 

-_) ] --·] --] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POviER AUTHORITY JOB NO. P5700. 05 

Susitna Hydroelectric Project 

Devil Canyon (North Bank) 

HOLE NO. BH- l 

SHEET NO. 22 OF 24 

ROCK Tl'PE 

Graywacke 
(Conglomerate) 

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

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 loss of 0.2 feet. 

689.8 Joint at 0°, planar, slickensides on 
chlorite. 
690. l-693.0 Fracture zone, joint spacing is 
very close, joints at 30° to 40°, planar, 
smooth, healed with carbonate and chlorite, 
some broken by drilling. 

LENGTH REG 
OF RUN 

1FT) {RQD) 

Run 145 90 
660.4 (90) 
to 
665.6 

Run 15C 96 
665.6 (92) 
to 
670.8 

Run 15 l 00 
670.8 (100) 
to 
675.8 

un 152 ~ 
675.0 (62) 
to 
680.5 

un 153 85 
80.5 (24) 
0 

683.9 

un lb4 l:lb 
683.9 (60) 
to 
690.0 

un 155 100 
690.0- (87) 
695.2 

l 



~ 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FT_) 

700 

(644.4) 

710 
653. 6) 

720 
662.8) 

~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH- l 

SHEET NO. 23 OF 24 Devil Canyon (North Bank) 

ROCK TYPE 

Graywacke 
(Conglomerate) 

~ 

DESCRIPT!ON: COLOR, TEXTURE, FOLIATION ,JOINT! NG, FRACTURING, FAULTING, 
ALTERATION, WATE:A LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

LENGTH 
OF RUN 

{FT.) 

Run 15 
695.2 
to 
700.5 

Run 15 
700.5 
to 
705.6 

Run 15 
707.0-708.3 Shear/fracture zone, joint spacing 705.6 
very close, joints at 30° to 50°, chlorite and to 
sulphide mineralization, slickensides on one 710.6 
joint. 

REC 

( RODJ 

98 
(98) 

98 
(98) 

l 00 
( 100) 

t----t--
Run 15 100 
710.6 (100) 
to 
715.7 

Run 16 
715.7 
to 
721.0 

98 
(98) 

721.3-75D.2 Joint spacing close to very close,l---------ic__---1 
joints generally planar, smooth, tight, bun 161 100 
coated with carbonate and talc. 1 '~21.0 (91) 

to 
725.5 

~ l 
,j 

-1 4 

CLIENT 

PROJECT 

SiTE 

DEPTH 
(FT} 

730 
(672.0) 

740 
(681. 2) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

Susitna Hydroelectric Project HOLE NO. BH- l 

SHEET NO. 24 OF 24 Devil Canyon (North Bank) 

ROCK TYPE 

Graywacke 
(Conglomerate) 

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

LENGTH 
OF RUN 

{FT.) 

1-
un 162 

727.1 Joint 0.1 inch wide with clay filling 
rock fragments. 

an 725.6-
727.4 

731.4-732.1 Fracture zone, joint spacing very 

Run 16 
727.4 
to 
731.8 

REC 
(RQO) 

100 
(78) 

95 
(77) 

close, joints coated with carbonate and talc. ~Ru-n--.1=6~~9~4--
Core loss of 0.6 feet. 
733.0 Joint with clay filling. 731.8 (77 ) 

to 
737. 1 

737.6 Joint at 60°, 0.1 inch wide, carbonate /--------
and clay filling. un 165 93 

737 .l (80) 
to 

745.4-748.0 Fracture zone, joint spacing very 
close, joints at 50°, planar, smooth; healed 

741.5 

Run 16 

741.5 
to 
745.7 

100 
(100) 

with carbonate, tight, some opened by drilling.1------l-----l 
745.7-750.2 Core loss of 0.3 feet. Run 16 93 

745.7 ( 73) 
to 
750.2 

750.2 ~---------~---------------------+--~---
(690.6) END OF BORING 

~ ) ~ ~ 
1 ~j ~ 
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

] 

Client ALASKA POWER-'A,U_cTH,..O,.R..ci.._TY,__ _______ _ Job No. P5700.05 

Project Susitna Hydroelectric Project 

Site Devil Canyon (North Bank) 

DEPTH ELEV. 
(FT.) (FT.) 

PERMEABILITY CORE RECOVERY 
(I<) cm/IIIC. Df.:, 

ROD 

% 
NUMBER Of 
JOINTS PER 

lOFT. 

Hole No. BH-c_.l'-----

Sheet No. _l _ of __ 3_ 

ROCK TYPE REMARKS 

zone. 

vein. 

stringers. 

[tt}""'~c::-::-=-__j~- Shear/fracture z 
Fracture zone, 
healed. 

healed. 

.· ... 1 ~·) ·- l ] '] J 
< ·- ] ) l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 

Project Sus itna Hydroelectric Project 

Site Devi 1 Canyon (North Bank) 

Job No. P5700. 05 

Hole No. _ _,BcccH::.-1,__ __ _ 

Sheet No. _2_ of __3__ 

AEMARKS 

zone, 

Joint, slickensides 

Joint, slickensides 

Fracture zone, 
healed. 

Fracture zone, 
healed. 

zone, 

l 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client~AIITHORITY Job No._ P57QlLJ1!L ___ 

Project Susitna Htdroelectric Project ---- Hole No. BH-1 

Site De~il Can~on (North Bank) Sheet No. _3_ of _3 __ 

PERMEABILITY CORE RECOVERY ROD NUMBER OF 
DEPTH ELEV. 

( K) em I''~ % % JOINTS PER 
TYPE REMARKS 

{FT.) {FT.) 10FT ROCK 

''-'- ~'"-'- I 15 

1---- --
1- Graywacke 

720 f-- 1--1-

'---

~7· 1--- -1-c--
b Fracture zone. r--- mm 

760 I I 
END OF BORING 

J 750.2' 
1----

1- I 
---

---

,_ 
--

! 

~-

- ··--- ---
I 

I 
f-- --~ 

I i 
! 1-· ----

I 
f· --

'-- ----
! 

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

-- ------ .. 

I 

-- - ----

r--- -

I 

--- ---+-- ---

-- -- L ----

- --- --
I 

-: -----

---

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

----1 -
I --

- -

-- -

- --

• 
~ 

\\ 1 ~ 
., -. 

~ '! ~ ' 
] -] ' 

J 



CLIENT: 

PROJECT: 

SITE: 

CONTRACT(JR: 
LOGGED BL 

DRILLING 
METHOD: 

LOCATION: 

OEPTH 

(FT) 

') -~-, 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: 

Susitna Hydroelectric Project HOLE NO.: 

Devil Canyon (North Bank) SHEET NO. 

'] 

P5700.05 

BH-2 

1 OF 21 

The Drilling Company DRILLING DATES·. Sept. 10 TO Sept. 15, 1980 
K.J. White, M.P. Bruen DATE: July 1981 

SOIL 
ROCK 

Casing Advancer 
Diamond Core- Triple Tube 

CASING DIAMETER: NW ( 3. 0") !. D. 
CORE DIAMETER: NQ (1.75") O.D. 

LATITUDE 

DEPARTURE 

AZIMUTH 
DIP 

N3,223,l37. 
E616, 101 oo 
60° 

ELEVATIONS: DATUM MSL, A. S. P. C. , Zone 4 
GROUND SURFACE 1213.4 
ROCK SURFACE 1 211 . 7 
BOTTOM OF HOLE 645 J 
WATER TABLE 1208. 4 

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

ROCK TYPE 
DESCRIPTION, COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN 
~N,WATER LOSS OR GAIN 1 CAVING, LOST CORE,CEMENTIHB, ETC. LENGTH 

% 
REC 

(RQO) 

Overburden Dark brown, organic silt with trace of light 
gray ash, some an9ular cobbles. No samples 

10 
(8. 7) 
11.2 

(9. 7) 

20 
(17. 3) 

Graywacke 

-Argi 11 ite 

taken. TOP OF ROCK 
Reddish dark gray, fine ~rained metasediment- Run 1 ary rock. Bedding coinc1dent with weakly 
developed foliation at 40°. Very thin to thin 2.0 (

7
90
5

) 
beds of dark gray argillite. Generally fresh to 
to slightly weathered, hard, well indurated, 6.0 
sulphide mineralization (5% of rock). 
2.0-30.4 - Joints closely spaced, planar, Run 2 50 (0) 
rouqh to smooth, iron oxide staining, few with 
quartz filling. Run 3 64 (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 11 5~~ (0) 
feet. 

Dark gray, very fine grained metasedimentary 
rock. Very thin to thin bedding coincident 
with weakly developed foliation at 35° to 65°. 
Zones of phyllitic sheen, poor cleavage, very 
thin beds of fine qrained graywacke. 
Ge~erally fresh, h~rd, well indurated, 
sulphide mineralization. 

21.0;- Core loss of 0.1 feet. 

Run 5 
10.5 
to 

16.0 

Run 6 

lG.O 
to 

21.0 

64 
(48) 

100 
(89) 

APPROVED: . L' j,,{}f(G{jl. DATE: February 1, 1982 

~-, ] 
,_ 

] ) ~l 
'--~--.., 

J 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

~] 

CLIENT ALASKA POVIER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE 

DEPTH 
{FT.) 

30 
(26.0) 

40 
(34.6) 

Devil Canyon (North Bank) SHEET NO. 2 OF 21 

ROCK TYPE 

Argi 11 ite 

DESCRIPTION; COLOR, TEXTURE, FOLIATION,JOINTI NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING 1 LOST CORE, CEMENTING, ETC 

28.4-32.2 Numerous healed fractures, very 
closely spaced, healed with quartz, irregular 
and discontinuous. Core loss of g.3 feet. 
30.3, 30.9 Two healed shears, 30 and 50°, 
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. 

38.0-67.0 Drilling water return 50%. 

LENGTH 
OF RUN 

(FT) 

Run 7 
21.0 
to 

26.0 

Run 8 
26.0-
28.0 

Run 9 
28.0 
to 

33.0 

Run 10 
33.0 
to 

38.0 

REC 

(RQO] 

98 
(82) 

100 

(57) 
94 

(82) 

100 
(90) 

46.0 1-----------~------------------------------~ 
(39.8) 

50 
(43.3) 

Argi 11 ite/ 
Graywacke 

Argillite, dark gray, very fine grained meta-
sedimentary rock interbedded with thin to thid'f-R_u_n_

1
_
3
+-

1
-
0
-
0
--l 

beds of graywacke, light to reddish gray, fine 
to medium grained metasedimentary rock with 46.9 (96) 
elongated sand grains in an argillaceous matri to 
Bedding coincid0nt with weakly developed 51.9 
foliation at 40 . Generally fresh, hard, well 
indurated. 



7!: 
1 

CLIENT 

PROJECT 

SITE 

DEPTH 

(FT.) 

60 
(52. D) 

70 
(60.6) 

8.0 
(69.3) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POI<ER AUTHORITY JOB NO. P5700. 05 

Susitna Hydroelectric Project 

Devil Canyon (North Bank) 

HOLE NO. BH -2 

ROCK TYPE 

Argillite/ 
Graywacke 

SHEET NO. 3 OF 21 

DESCRIPTION: COLOR, TEXTURE, FOLlATION, JOINT! NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, LOST CORE, CEMENTING, ETC 

56.0 End of intense iron oxide staining on 
joint surfaces. 

58.6-61.2 Fracture zone, 0°, very closely 
spaced fractures, healed with quartz, up to 
1 inch wide. 

63.65 Core loss of 0.5 feet. 
64.4 Quartz vein, less than 0.1 inch wide, 
stsetched, 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. 

76c1-78.7 Felsic dike, light gray, aphanitic 
to fine grained g roundmas s, 50% quartz and 
plagioclase phenocrysts, medium grained, less 
than 5% mafics, granodiorite (?) composition6 Contacts 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 Argillite/graywacke, as above, but com
plexly folded and stretched, possibly 
brecciated, healed, tight. 

li 
} ~ 

LENGTH 
OF RUN 

(FT.\ 

REC 

(RQD) 

Run 14 100 
51.9 (100) 
to 

56.9 

Run 15 100 

56.9 (94) 
to 

62.2 

Run 16 90 
62.2 (90) 

to 

67.0 

Run 17 98 
67.0 (98) 

to 
71.9 

Run 18 100 
71.9 (100) 
to 

76.8 

Run 19 100 
76.8 (84) 

to 
81.8 

Run 20 100 
81.8 (91) 
to 

86.9 

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-2 

SITE Devil Canyon (North Bank) SHEET NO. 4 OF 21 

DE.:f'TH 
(FT.) 

ROCK TYPE 

Argi 11 ite/ 
Graywacke 

DESCRIPTION :COLOR, TEX~URE, FOLIATION, JOINT! NG, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

87.3-87.9 Core loss of 0.2 feet. 

90 89.4-90.9 Felsic dike, as aaove, subparallel 

LENGTH 
OF RUN 

{FT) 

Run 20 

REC 

(ROD) 

Run 21 96 
86.9 (70) 

to 

91.6 
(77.9) {~r~~~~~~g/f~~~~tion, 40 -70 , somewhat 
(~£·~) ~Gr_a_y_w_a-ck~e-----t~RLeDdd~i~suhd,Ld~a~r~k~gwr~a-y-,-f~i~n_e_t_o __ m_e_dl-.u-m--gr_a_i_n_e_d--~~~--~~--~ 

· metasedimentary rock with an argillaceous Run 22 100 
matrix. Bedding coi2cident 0with weakly devel- 91 .6 (91) 
oped foliation at 30 to 40 . Generally fresh, to 

100 
(86.6) 

110 
(95.3) 

~ 

hard, well indurated, 
90.9-138.6 Joints generally closely spaced, 96.9 
planar, smooth to rough, carbonate and quartz 
filling, very few with iron oxide staining. 

104.9 Core loss of 0.1 feet. 

105.7-107.9 Core loss of 0.3 feet. 

109.5-112.0 Core loss of 1.5 feet due to core 
barrel mislatch during drilling. Core badly 
broken. 

114.6-119.4 Core loss of 0.2 feet. 

~ " .J 

Run 23 100 
96.9 (100) 

to 
101. 7 

Run 24 97 
101.7 (76) 

to 
105.0 
Run 25 90 
105.0 (66) 

10J~9 

Run 26 ~~~) 

Run 27 40 
109.5- (14) 
112.0 

Run 28 100 
112.0 (58) 

n4~6 
Run 29 96 
114.6- (96) 
119.fl 

' 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO.P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Devil Canyon (North Bank) SHEET NO. 5 OF 21 

DEPTH 
ROCK TYPE 

I PTl 

Graywacke 

120 
(!03. 9 

130 
(112. 6 

139.5 
(120.8 Mafic Dike 

(Diabase) 

DESCRIPTION: COLOR, TEXTURE, fOLIATION, JOINTING, FRACTURING, fAU LTl NG, 
AlTERATION, WATER lOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

119.4-119.8 Quartz veins, folded, stretched, 
brecciated, healed, tight. 

Bedding/foliation, 50° 120.5 
121.7-123.2 Core badly broken, angular pieces 
1 es s than 1 
at 0°. 

inch, some clay coating on joints 

125.9-132.0 Core 1 oss of 2.5 ft. due to core 
barrel mislatch during drilling. 

135.0-135.5 Quartz stringers, up to 0.5 inch 
wide, irregular, discontinuous. Healed sheare 
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, 30°, 0.5 inch wide, tight 
contacts. 
138.6-141.8 Shear6fractuse zone, joints very 
closely spaced, 10 to 20 . 

LENGTH 
OF RUN 

(FT) 

Run 29 

Run 30 
119.4 

to 
123.2 

Run 31 
123.2 

to 
125.9 

Run 32 
125.9 

to 
132.0 

Run 33 
132.0 

to 
135.0 
Run 34 
135.0-
137.0 
Run 35 
137.0 138.6-139.0 Joints generally close to very 

gios~>l.y ~P~g~d, pl~Oar, smooth to r:~ugh open art1a 1 o en man w1th sl1ckens1 es. 
to to 

140.3 

REC 
(RQD] 

92 
(53) 

100 
(59) 

59 
(0) 

100 
( 73) 

95 
(85) 

88 
(30) 

Dark green, fine to medium grained, feldspar Run 36 100 
laths form a fibrous texture, 5-10% white, ( ) 
radiating zeolite crystals up to 0.02 inch, 14 ~~ 3 74 
quartz replacement gf crystals. Upper contact 143 4 at approximately 50 , irregular, tight, argil- f-n.,=-·..,...,...h~---l 

lite unaltered. Kun Sf 100 
Joints closely spaced, slickensides, chlorite 143.4- (65) 
on most. 145.4 
139.5-147.0 Chilled zone in dike: I-Roo-uc_n~38,+-..,.1"'"00------l 

139.5-139.8 Aphanitic. 145.4- (100) 
139.8-147.0 Very fine grained. 147.5 

141.3-144.0 Joints at 10° to 2CP, !--=-_:_:__:~1-------l 
surfaces with chlorite and slickensides. 

) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Devil Canyon (North Bank) SHEET NO. 6 OF 21 

DEPTH 
(fT.) 

150 
(129.9 

160 
(13:3.6 

170 
(147 .2 

180 
(155. 9 

ROCK TYPE 

Mafic Dike 
(Diabase) 

D~CRIPTI ON: COLOR, TEXTURE, fOLIATION,JOINTING 1 FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

147.5-155.0 Core loss of 0.7 feet. 

152.2-155.0 Shear/f5acture 3one, joints very 
closely spaced at 10 and 90 , friable, 
breccia and clay gouge, slickensides. Core 
badly broken. 

156.4-172.9 Slickensides on many joint sur-
faces, some on quartz and chlorite fillings. 

160.0-165.4 Core loss of 0.2 feet. 

174.6-183.1 Chilled zone: 
174.6-178.5 Fine grained, less than 5% 

zeolites. 
178.5-183.1 Very fine grained to aphani-

tic near contact. 
179.0-183.8 Fracbure zon0, joints very closel 
spaced at 20°, 40 and 60 , chlorite, clay and 
slickensides on many surfaces. Core broken 
into angular pieces below 181.0. 

LENGTH REC 
OF RUN 

(FTJ (RQD) 

Run 39 89 
147.5 (89) 

to 
152.0 
Run 40 93 
152.0 (0) 

to 
155.0 

Run 41 100 
155.0 (82) 

to 
160.0 

Run 42 96 
160.0 (80) 

to 
165.4 

Run 43 100 
165.4 (100) 

to 
170.5 

Run 44 100 
170.5 (96) 

to 
175.6 

Run 45 100 
175.6 (87) 

to 
178.6 
Run 46 100 
178.6- (47) 
181.8 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POv/ER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO.BH-2 

SITE 

DE:F'Tll 
(FT.] 

Devil Canyon (North Bank) SHEET NO. 7 OF 21 

ROCK TYPE 
DESCRIPTION :COLOR, TEXTURE, FOLIATION,JOI NTI NG, FRACTURING, FAULTING, 

ALTERATION, WATER LOSS OR GAIN, CAY lNG, LOST CORE, CEMENTING, ETC. 

LENGTH REC 
OF RUN 

(FT) (ROD) 

Mafic Di~e 
(Diabase) Run 47 100 

183 .1+-::-----:----l'-::--:---:---c----:------------j 181.8 ( 73) 
(158.6 Graywacke Rock description, as above. to 

190 
(164.5 

200 
(173. 2 

210 
(181. 9 

~ m 0 

183.1 Contact at approximately 30°, irregular, 
tight, no shearing, no hornfels in graywacke. 185 · 9 

1-----1'----------1 186.3-192.2 Quartz 0tringebs, very close to Run 48 clnsely spaced at 20 to 70 , 0.04 to 0.~ inch 100 
(100) wide, crosscutting bedding/foliation (50 ), 185.9 

minor carbonate. to 
187.7-187.8 Shear, 50°, breccia and clay in- 190.8 
completely healed with carbonate and quartz, 
moderately soft and friable. 

192.2-193.5 Limy sandstone, light gray, fine 
grained. Fresh, hard, well indurated. Gra
dational contacts. 
192.5 Bedding and poorly developed foliation 
at 40° 
193.0-251.1 Joints generally close to moder
ately closely spaced, planar smooth to rough, 
tight, quartz and carbonate filling, no 
staining. 

Run 49 100 
190.8 (100) 

to 
193.8 
Run 50 100 
193.8 (100) 

to 

198.9 

Run 51 100 
198.9 (100) 

to 
203.2 

Run 52 100 
203.2 (100) 

to 
206.5-212.2 Fracture zone~ fractures very 208.4 
closely spaced at 0° to 20 , irregular, healed 
with quartz and carbonate, tight, hard. 

~ 

Run 53 100 
208.4 (100) 

to 
211. 7 

1\ {\ 
j 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700 .05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 8 OF 21 SITE 

DEPTH 

IFTJ 

220 
(190. 5 

230 
(199. 2 

240 
(207.8 

1 

Devil Canyon (North Bank) 

ROCK TYPE 

Graywacke 

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

213.4-213.7 Core broken along healed joints. 

218.1-218.3 Fractu5e zone, healed, as above, 
but fractures at 90 . 

230.0-231.0 Composition nearly quartzite, less 
than 20% fines in matrix. 
231.2 Joint, 30°, slickensides. 

233.0 Bedding/foliation at 40°. 

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 Fractu5e zone, joints very close 
spaced at 50° and 0 , open and tight, 
slickensides, pyrite, chlorite. 
241.0-244.0 Interbedded argillite, very thin 
to thin beds, dark gray. 

1 ~ 3 J .I 

LENGTH 
OF RUN 

(FT.) 

REC 
{RQD) 

Run 54 100 
211.7 (94) 

to 
216.9 

Run 55 100 
216.9 (95) 

to 
220.7 

Run 56 100 
220.7 (96) 

to 

226.0 

Run 57-~ 

226.0 (100) 
to 

231.2 

---t--------1 
Run 58 100 
231.2 (100) 

to 
236.3 

Run 59 100 
236.3 (100) 

to 
241.0 

Run 60 100 
241.0 (89) 

to 
244.7 

'I 
~J 



~1 ---~-
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

- ) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

HOLE NO. BH-2 

SHEET NO. 9 OF 21 

PROJECT Susitna Hydroelectric Project 

SITE Devil Canyon (North Bank) 

DEPTH 

!FT.) 

250 
(216.5 

ROCK TYPE 

Graywacke 

DESCRIPTION : GO LOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVI NG 1 LOST CORE, CEMENTING, ETC 

LENGTH 
OF RUN 

I FT.) 

245.8-246.0 Two joints, 60° with slickensides. Run 61 
244.7 

to 
249.8 

Run 62 
249.8 

to 

255.0 

REC 
[RQD) 

100 
(90) 

100 
(100) 

Run 63 98 
255.0 (94) 

to 

258.5~--------~-----------------------------------4260.0 

(223.9 
260 

(225.2 

270 
(233.8 

Argillite/ 
Graywacke 

273.9 (237 _2 Argillite 

Interbedded argillite and graywacke, metasedi-
mentary rock. Very thin beds (less than 1 i8C1------+-----1 
wide) coincident with foliation at 40° to 50 , Run 64 100 
zones highly folded and stretched. Tight, 260.0- (7nl 
hard. Sharp contact. 262.5 

Joints closely to moderately closely spaced, 
planar to irregular, slick to rough, tight to 
open, carbonate, chlorite and clay filling. 

As above, bedding/foliation, 40° to 50°. 
275.2-276.0 Fracture zone, joints very closel 
spaced at ao, sao and 700, slickensides. 

Run 65 94 
262.5 (83) 

to 
267.3 

Run 66 100 
267.3- (82) 
269.5 
Run 67 100 
269.5 (73) 

to 
274.7 

Run 68 
274.7-
277.5 

96 
(50) 

-~-- ~l --·) .-,] .r-~ -~ 

) ] -J ~-] ~l 
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DRILLING REPORT 

) 

CLIENT ALASKA POI~ER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Devil Canyon (North Bank) SHEET N0.10 OF 21 

DEPTH 

tFT.J 

280 
(242.5 

ROCK TYPE 

Argillite 

DESCAIPTI ON :COLOR, TEXTURE, F'OLIATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

277.4-279.8 Shear/fracture zo9e, jgints veby 
closely to closely spaced at 0 , 20 and 50 , 
carbonate, chlorite and talc on most surface0, 
clay and slickensides on joints at 0° and 20 . 
279.5-281.4 Bedding/foliation folded and 
stretched. Numerous quartz veins up to 2 in. 

LENGTH 
OF RUN 

(FT) 

REC 
{RQD) 

Run 69 100 
277. 5 ( 48) 

to 
281.5 

wide, mostly along foliation and joints, tight,l----~-----1 
hard. 

279.5-287.0 Shear/6racture0zone, joints very 
closely spaced at 0 and 10 to 200, planar, 
smooth, tight, slickensides, talc coating, 
pyrite partially to completely replaced by 
quartz. 

Run 70 100 
281.5 (95) 

to 
287.0 

287.01----------~------------------------------~----~--~ 
(248.5 Argillite/ 

Graywacke 

290 
(251.1 

300 
(259.8 

Rock gescrip~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, 70° and 60° 
respectively, trace clay. 

293.6-294.0 Fracture zone, fractures very 
closely spaced, irregular and discontinuous, 
quartz healed, generally crosscutting 
foliation, tight. 

297.0-304.0 Pyrite cubes up to 0.5 inches, 
partially replaced by qu5rtz. 
297.9 Quartz vein at 50 , 0.5 inches wide, 
slightly folded, p5rallel to bedding/foliation. 
299.7 Joint at 50 , clay filling and sand 
size argillite fragments. 

Run 71 100 
287.0 (96) 

to 
292.0 

Run 72 100 
292.0 (100) 

to 

297.0 

Run 73 100 
297.0 (87) 

to 
301.7 

300.5-300.7( Shear, healed, folded and breciate Run 74 100 
302.0-302.1) fragments in quartz matrix, tight 301.7 (100) 

hard. to 
306.7 

305.5-307.7 Fractures very closely spaced, 
irregular, discontinuous, quartz filling, 
slickensides at 306.5. ~-n 75 100 

306.7- (70) 
310.4-311.5 Core broken into angular fragment 309.4 

J 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
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DRILLING REPORT 

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

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE 

DEPTH 

{FT.) 

Devil Canyon (North Bank) SHEET NO. 11 OF 21 

ROCK TYPE 
DESCRIPTION COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 

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

LENGTH 
OF RUN 

(Ff.) 

RCC 
(ROD! 

Argillite/ up to 1 inch wide. Jgint at 30°, slickensides Run 76 67 
310 Graywacke and talCj jgint at 40 planar, slickensides, 309. 4- (0) 

(268.5 jQint ';!~ 10 , planar, smootl), with 0.1 inches 311 . 5 
311.5+------------4~o~f_2S~llut~v~fDln~e~to~~r·o~aLrs~e~~nra~lull~e~d~s~aunllid~·------- +-----,_----~ 

(269.8- Argillite Rock description, as above, few interbeds of Run 77 100 

320 
(277 .1 

330 
(285.8 

334.8 

graywacke. 311.5 (94) 

315.0-316.7 Fracture zone, irregular and dis
continuous fractures, quartz filled, tight, 
hard. 

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. 

to 

316.7 

Run 78 87 
316.7 (37) 

to 
319.7 

'Run 79 100 
319.7 (74) 

to 
323.5 322.3-323.0 Breccia, 0°, healed, tight, hard. 

325.0-325.5 Bedding, 0°, crosscut by foliatio 
at 50°. 1------IL__-----t 

Run 80 100 325.5-326.6 Numerous quartz veins and strin- 323 . 5 (1oo) 
gers, parallel to bedding/foliation, very to 
clnsely spaced, 5ontorted, chlorite coating. 326 . 9 328.5 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, irregular, 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/f0acture zone, joints very 
closely spaced at 20 , slickensides and silty 
<ilod coating. 
334.6-oo4.~ Shear, quartz healed, tight, hard 

Run 81 100 
326.9 (91) 

to 
330.1 
Run 82 92 
330.1- (56) 
332.6 

Run 83 67 
332.6 (53) 

to 
337.5 

(289. 9 Graywacke As above, lower contact at 30"'. 

Run 8~ 100 
337.5 

eJgt~r~~fl:2 Numerous quartz stringers, 339.5 (70) 
~t ~A-~A-r~~~COJ~ Vll ~cc. ~-E--ck-e --+'A# ;r:tlcg¥,41: 1,-!,;ll~t~e ~, --,;r::;-eaa;r.,-,1-;;Silr:-, -;;;m"ed"' .,rou;;;;m~t"'lo'.,., Oia r..ri--K"'g "'r arryr, ~v"'e"rcvy-+ Ru n 8 ~ 

1\ 4 ~ 
j ,, 

r-------------------------------------------------------------~ 
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DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE 

DEPTH 

(FT) 

350 
(303.1 

360 
(311.8 

370 
(320.4 

Devil Canyon (North Bank) SHEET NO. 12 OF 21 

ROCK TYPE 

Argillite/ 
Graywacke 

] 

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

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. 
341.5-342.0? 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 graded beds, beds generally 
less than 6 inches wide. 

359.5-362.0 
0
Fracture zone, joints very closel 

spaced at 30 , tight. 
361.4-364.7 Bedding/foliation at 50°. 

364.6 Core loss of 0.2 feet. 

366.5-366.9 Quartz vein, 40°, irregular, 
parallel to and crosscutting bedding. 

; 

LENGTH 
OF RUN 

{FT) 

RE.C 

{ROD I 

Run 85 100 
339.5- (83) 
343. l 
Run 86 100 
343.1 (100) 

to 
347.1 

Run 87 100 
347.1 (100) 

to 
352.2 

Run 88 100 
352.2 (100) 

to 

357.1 

Run 89 
357.1 

to 
361.9 

Run 90 

361.9 
to 

366.7 

Run 91 
366.7 

to 
372.0 

98 
(98) 

96 

(96) 

96 
(96) 

~ 
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DRILLING REPORT 

) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 13 OF 21 SITE 

DEPTH 
{FT.) 

380 
(329.1 

390 
(337.7 

Devil Canyon (North Bank) 

AOCK TYPE 

Argillite 
Graywacke 

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

374.0 Core loss of 0.2 feet. 

375.3 Joint, 40°, silty sand filling. 

383.9-389.5 Bedding highly f8lded and con
torted, foliation at 40 to 60 parallel to 
and crosscutting bedding, offsets along 
foliation. 

LENGTH 
OF RUN 

IF!) 

REC 
[ROD) 

Run 92 95 
372.0 (73) 

to 
376.1 

Run 93 100 
376.1 (100) 

to 

381.1 

Run 94 100 
381.1 {100) 

to 
386.2 

Run 95 96 
386.2 (96) 

to 
391.4 

391.4-407.1 Core loss of 0.4 feet. Run 96 
l-----------+---------------------------------t391.4 

·,392· 5 Graywacke Rock description, as above, few very thin to to 
(339.9 thin argillite beds. 396.6 

98 
{88) 

400 
(346.4 

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. 

403.0 Bedding/foliation, 60°. 

Run 97 98 
396.6 (98) 

to 
401.8 

Run 98 92 
401.8 (89) 

to 
407.1 

' :-:~1 :'"<'] -~. -) ) -""'"--
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Devil Canyon (North Bank) SHEET N0-14 OF 21 

DE:PTH 

(FTI 

410 
(355.1) 

AOCK TYPE 

Graywacke 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOI NTJNG, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING_, LOST CORE, CEMENTING, ETC 

406.2 Joint, 20°, clay filling. 

410.7 Quartz pod with chlorite stringers, 
1 inch wide. 

LENGTH 
OF RUN 

(FT) 

Run 98 

----
Run 99 
407.1 

to 
411.6 

REC 
[RQD) 

--
100 
(93) 

Run 100 100 
411.6 (100) 

to 
414.0 4-----------~--------------------------------~--

(358.5) Argillite/ 
Graywacke 

420 
(363.7) 

430 
(372.4) 

Rock description, as above. 

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. 

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. 

424.1-562.8 Joints generally moderately 

416.9 

Run 101 100 
416.9 (92) 

to 

421.9 

Run 102 100 
421.9 (100) 

to 

427.2 

closely spaced, planar to irregular, smooth Run 103 100 
to rough, tight to open, some carbonate 
filling, very few with quartz and clay filling 427.2 (100) 
some chlorite staining. 
424.4 Less talc and chlorite on joints below. to 
426.6-431.9 Core loss of 0.4 feet. , 431.9 
431.5 Quartz vein, 2 inches wide, as above. l--'='-'-t------t 

Run 104 100 
431.9 (94) 

to 
437.2 

:1 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY 

PROJECT Sus itna Hydroelectric Project 

JOB NO.P5700.05 

SITE 

DEPTH 

tFTJ 

440 
(381.1) 

450 
(389. 7) 

460 
(398.4) 

~ 
:_; 

HOLE NO. BH-2 

Devil Canyon (North Bank) SHEET NO 15 OF 21 

ROCK TYPE 

Argillite/ 
Graywacke 

\ 

~:COLOR, TEHURE, FOLIATION,JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

439.7-453.6 Quartz veins, 20° to 50°, para 11 e l 
to subparallel to bedding/foliation, 3 inches 
to 6 inches wide, closely spaced, very closely 
fractured, 10% to 20% chlorite mineralization, 
tight contacts. 

' )j ~ ] J .'I 

I 
LENGTH REG 
OF RUN 

(FT.) (ROD) 

Run 105 96 

437.2 (96) 

to 
442.2 

Run 106 100 
442.2 (100) 

to 
444.9 

Run 107 98 

444.9 (98) 
to 

450.0 

Run 108 98 
450.0 (98) 

to 
455.3 

Run 109 100 
455.3 (100) 

to 
460.1 

Run 110 100 

460.1 (100) 
to 

465.3 

Run 111 100 
465.3 (100) 

to 
470.3 

~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POI<ER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SHEET NO. 16 OF 21 SITE Devil Canyon (North Bank) 

DEPTH DESCRI PT10N : COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, LENGTH REG 
ROCK TYPE OF RUN 

(FJ.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENT! NG, ETC. (FT.} (ROD) 

Argillite/ Run 111 
470 Graywacke 

(407.0) Run 112 100 
470.3 (85) 472.5-473.0 Core badly broken by drilling. to 
475.0 

474.0 Quartz vein, 90°, 1 inch wide, frac-
tured, open joint with chlorite. 
474.5 Quartz vein, 40°, 1 inch wide, 
fractured, tight. Run 113 100 

475.0- (100) 
477.3 

Run 114 100 

477.3 (100) 
480 to 

(415.7) 481.9 

Run 115 100 
481.9 (69) 

484.4-485.4 Core badly broken by drilling. to 
485.4 

Run 116 100 
485.4 (96) 

to 
490.3 

490 
(424.4) 490.3-494.7 Shear/fracture zon0, joinbs very Run 117 100 closely to closely spaced at 30 to 60 , very 490.3- (18) thin breccia, clay gouge and carbonate on 492.5 

joint surfaces. Run 118 100 
492.5 (72) 

to 
495.4 

Run 119 100 
495.4 (98) 

to 
499.8 Joint, 50°, clay coating. 499.4 

500 
(433.0) 500.5 Bedding/foliation, 50°. 

] ] ~ ~ .~ 4 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO.P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SITE Devil Canyon (North Bank) SHEET NO. 17 OF 21 

DEPTH DESCRIPTION : COLOR, TEXTURE, FOLIATION ,..JOINTING, FRACTURING, FAULT! NG, LENGTH RE:C 
ROCK TYPE OF RtJN 

(FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTlNG, ETC. (F'T) (AQD) 

Argi 11 ite/ 502.2-502.4 Quartz vein, approximately 90°, Run 120 98 
Graywacke unfractured, tight, irregula0 contact. 499.4 (91) 

to 503.0-503.1 Quartz vein, 60 , broken by 504.7 drilling, tight contacts. 
503.3-503,8 Quartz vein, approximately 0°, 
0.5 inches to 1 inch wide, folded, unfractured Run 121 100 
tight, irregular. 504.7 (100) 
504.0-505.9 Quartz veins and stringers less to than 1 inch wide, folded and offset along 
foliation, unfractured, tight, hard. 509.1 
507.2 Quartz pods, 0.5 inches to 1 inch wide, 
as above. 
510.2 Quartz vein, 70°, 0.5 inches wide, Run 122 100 

510 fractured, tight. 509.1 (84) ( 441. 7) 
to 

514.0 

514.3-514.5 Core broken by drilling. Run 123 100 
514.0 (96) 

to 
519.1 

520 519.5 Bedding/foliation, 60°. Run 124 100 
{450.3) 519.1 (100) 

to 
524.3 

Run 125 100 
524.3 (92) 

to 

529.5 

529.5 Joint, 50°, planar, smooth, clay
0
fillin 

530 530.3-531.2 Fracture zone, joints at 0 , Run 126 100 
(459.0) irregular, rough,talc and carbonate coating. 529.5 (85) 

Core badly broken. to 
531.2 Quartz vein, 50°, 0.5 inches to 1.5 534.7 
inches wide, unfractured, tight. 

-1 •'"·-·) J -. ) -······] . 'l -~] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

~ --] 

CLIENT ALASKA PO~IER AUTHORITY JOB NO. P5 700, 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-2 

SiTE Devil Canyon (North Bank) SHEET N0.18 OF 21 

DEPTH DESCRIPTION; COLOR, TEXTURE, FOLIATION,JOI NTI NG, FRACTURING, FAULT! NG, LENGTH REC 
ROCK TYPE OF RUN 

'"' ALTERATION, WATER LOSS OR GAIN, CAVI NG,_LOST CORE, CEMENTING, ETC (FT.) (ROD) 

Argillite/ Run 126 
Graywacke 534.7 Core loss of 0.3 feet. 

535.6-543.5 Fractures closely spaced, Run 127 94 
irregular, tight, quartz healed. 534.7 (94) 

to 
538.3 

Run 128 81 

540 
538.3 (81) 

(467. 7) to 

542.0 

Run 129 100 
542.0 {98) 

54d.5-547.2 Shear/fracture zone, joint at to 
10 , ~rregular, sandy silt/clay breccia, joint 547.2 
at 70 , planar, smooth talc coating. Core 
badly broken. 

Run 130 100 
548.7 Joint with c l ay fill i ng. 547.2 (100) 

550 to 

(476.3) 552.0 

Run 131 94 
552.0 (94) 

to 
557.1 

Run 132 100 
557.1-557.5 Core broken into angular frag- 557.1 (59) 
ments, generally less than 0.5 inches. to 

560 562.0 
(485.0) 

562.8-621.0 Fractures and joints very closely Run 133 100 
to closely spaced, calcite and quartz healed, 562.0 (88) 
hard, tight. to 

567.0 

·- 1 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT AlASKA PDfiER AUTHORITY JOB NO P5700. 05 

PROJECT Sus itna Hydroelectric Project HOLE NO BH- 2 

SITE 

DEPTH 
(FT.) 

570 
(4<r.);6) 

580 
(.502.3) 

590 
(511.0) 

Devil Canyon (North Bank) SHEET NO. 19 OF 21 

ROCK TYPE 

Argillite/ 
Graywacke 

~ 
":1 

DESCR!.E.Il.Q.t! :COLOR, TEXTURE, FOLIATION, JOINT! NG, FRACTURING, FAULT\ NG, 
ALTERATION, WATER-LOSS OR GAl N, CAVING, LOST CORE, CEMENT\ NG, ETC 

LtNGTH 
OF RUN 

(FT.) 

REC 

(RQD) 

562.9-592.0 Bedding highly folded, stretched Run 133 
and brecciated along foliation. tight, hard. 

574.4-598.0 Fracture zone, joints and frac
tures very closely spaced, most quartz healed0 generslly tiggt, chlgrite coated, joints at 0 
to 20 and 50 to 70 , fractures, irregular 
and discontinuous. Some core broken by 
drilling. 

584.9-589.6 Core loss of 0.2 feet. 

" } 'Th j ;J 

Run 134 100 

567.0 (94) 

to 

572.1 

un 135 100 
572. 1- ( 92) 
574.6 

Run 136 100 

574.6 (98) 
to 

579.9 

Run 137 100 
579.9 (90) 

to 
582.9 

Run 138 100 
(20) 

Run 139 96 
584.9 (55) 

to 

589.6 

Run 140 100 
58g.6 (68) 

to 

594.6 

" ¥ 

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-2 

SITE 

DEPTH 
(FT_) 

600 
(519.6) 

610 
(528.3) 

620 
(536.9) 

~ 

Devil Canyon (North Bank) SHEET NO. 20 OF 21 

ROCK TYPE 

Argillite/ 
Graywacke 

] 

DESCRIPTION : COLOR, TE:<TURE, FOLIATION ,JOINTING, FRACIURING, FAULT\ NG, 
-ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

601.2-621.0 Fracture zone, joints and trac
tu0es very closely spaced, joints at 10 to 
20 , planar smooth0 some talc and carbonate 
coating, and at 40 to 70°, 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, 60°, 1 inch wide, clay and 
breccia filling, friable. Core loss of 0.2 
feet. 

• ~ ~ 
,3 I J 

LENGTH REC 
OF RUN 

(ROO) {FT) 

Run 141 100 
594.6 (96) 

59g~6 
Run 142 100 

599.6- (82) 
601.8 

Run 143 100 
601 .8 
604.0 (91) 

Run 144 100 
604.0 (88) 

to 
609.2 

Run 145 ' 100 
609.2 (76) 

to 

614.2 

Run 146 89 
614.2 (81) 

to 

619.5 

Run 147 100 
619.5 (89) 

to 
624.8 

Run 148 94-
624.8 (89) 

to 

630.1 

~ 
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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-2 

SITE 

DEPTH 
{FT) 

630 
(545.6) 

632.6 
(547 .8) 

640 
(554.3) 

- 650 
(562.9) 

655.5 
(567. 7) 

Devil Canyon (North Bank) SHEET NO. 21 OF 21 

ROCK TYPE 

Argillite/ 
Graywacke 

Quartz Diorite 
Granodiorite 
Dike 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, L05T CORE, CEMENTING, ETC. 

Light 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. 

Joints widely to very widely spaced at 30° 
and 60° to 70°, planar, smooth to rough, tight 
to open, quartz filling. 

646.0-650.1 Quartz veins, closely spaced 1 
inch to 6 inches wide, comprise 50% of rock, 
highly fractured, tight, minor chlorite, 
occasional vugs and recrystallization. 

END OF BORING 

LENGTH 
OF RUN 

(FT.) 

Run 148 

REC 

(RQD) 

Run 149 100 
630.1 (100) 

to 
635.3 

Run 150 100 
635.3 (100) 

to 
640.5 

Run 151 98 
640.5 (92) 

to 
645.8 

Run 152 100 
645.8 (100) 

to 

650.8 

Run 153 96 
650.8 (96) 

to 
655.5 

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

,,--,,-1 .~--] -e""J _,~, ___ ,] ""'- j 
,.,~-, 

Acres American Incorporated ~ Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

-~ ') 

ALASKA POWER AUTHORITY Job No. P5700. 05 

Project Susitna Hydroelectric Pro,j-"e'oct.,__ __ Hole No. BH._~_.,z ___ _ 

Site -~l_C_g_Q'lQJLillorth silllkl_ ____ _ Sheet No. _1_ of _2 __ 

REMARKS 

Shears, healed. 

Fracture zone. 

Joints, slicken-
5hg~~i'fracture zan 

Joints, slicken~ 
sides. 

----,---}-' Fracture zone. 
Shear. 

Fracture zone, 
healed. 

i~~~~: slicken~ 

Shear zone. 

She a r/fractu re 

Shear/fracture z 

~) ~, 

Client 

Project 

Site 

DE.PTH ELEV. 
(Fl) ! FT.) 

'1 '"-·1 ,'C1-l "'c ''1 ] l 

Acres American Incorporated ~ Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

ALASKA POWER AUTHORIT_,_Y ___ _ 

Susitna Hydroelectric Pro.iect 

Devil Canyon (North Bank) 

Job No. P5700.05 

Hole No.--'B"-Hc~-=.2 ___ _ 

Sheet No. _2_ of _2 __ 

REMARKS 

Dike, felsic. 

Quartz veins, 
numerous. 

Shear/fracture z 

Fracture zone, 
healed. 

Fracture zone. 

Fracture zone. 

Quartz diorite di 

END OF BORING 
655.5' 

~-., 

l 
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CLIENT: 

PROJECT: 

SITE: 

. c-~J --~ 'J •'"'·-~l ') ~-D ] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: 

Susitna Hydroelectric Project HOLE NO.: 

Devil Canyon (South Bank) SHEET NO. 

~~") 

P5700.05 

BH~3 

1 OF 13 

CONTRACT!JR: Interstate Exploration Inc. DRILLING DATES·. June 28 TO July 13, 1981 
LOGGED BY: K.J. White, M.P. Bruen DATE: July 1981 

DRILLING SOIL Casing Advancer CASING DIAMETER: NW (3.0") I. D. 
METHOD: ROCK Diamond Core ~ Triple Tube CORE DIAMETER, NQ (1.75") O.D. 

LOCATION: LATITUDE N3,222, 146 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4 
DEPARTURE E615,883 GROUND SURFACE 1398.0 
AZIMUTH 058° ROCK SURFACE 1394.0 
DIP 32° BOTTOM OF HOLE 1190.7 

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

2) All angles measured to the core axis. 

DEPTH 
{FT) 

0.0 

ROCK TYPE 

Overburden 

7. 5 ~-Argillite 

(4.0) 
10 

(5.3) 

20 
(10.6) 

APPROVED: 

DESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTUA:ING1 FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE 1 CEMENTING, ETC. 

No samples 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. Bedding 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. 

DATE: February 1, 1982 

RUN 
LENGTH 

Run 1 
Run 2 
8.0 
to 

10. 9 

Run 3 
10.9 
to 

14.7 

Run 4 

14.7 
to 

17.8 
Run 5 
17.8 
to 

22.0 

% 
REC 

(RQO) 

100(100 

93 
(0) 

100 
(50) 

100 
(100) 

100 
(67) 

-_----1 ---~~-.. , ~" .. , 
~] ----~ ') 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

l 

CLIENT ALASKA POWER AUTHORITY JOB NO, P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO, BH~3 

SITE Devil Canyon (South Bank) SHEET NO. 2 OF 13 

DEPTH 

(FT.) 

30 
(15.9) 

40 
(21.2 

50 
(26.5) 

ROCK TYPE 

Argi 11 ite 

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

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. 

27.8~28. 1 ~Core broken by drilling, pieces 
average 1 inch, clay/silt coating. 
28.1~51.7 ~Joints 

spaced, averaging 
staining. 

close to moderately closely 
1 foot, minor iron oxide 

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°, 

51.7~99.8 ~Joints moderately close spaced, 
iron oxide staining, minor chlorite coating. 

LENGTH REC 
OF RUN 

(RQDl (FT.} 

Run 5 
Run 6 100 
22.0~ (53) 
23.9 

Run 7 
23.9 100 
to (38) 
27.9 

Run 8 
27.9 100 
to (56) 
31.9 

Run 9 
31.9 100 
to (96) 
37.0 

--

Run 10 
37.0 100 
to (94) 
42.0 

----1--~-

Run 11 
42.0 100 
to (94) 
47.0 

Run 12 
47.0 100 
to (83) 
51.7 

'---- ') 



~ 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA PO'IiER AUTHORITY JOB NO. P5700.05 

PROJECT SusJtna Hydroe 1 ectri c Project HOLE NO. BH-3 

SHEET NO. 3 OF 13 SITE 

DEPTH 

(FT) 

60 
(31. 8) 

to 
(37. l) 

80 
(42.4) 

.., 
I 

Devil Canyon (South Bank) 

RDGK TYPE 

Argillite 

' 

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

.55.7 -Joint, !Oo, possible slickensides . 

63.3 -Joint, 90°, open, irregular, heavy 
i-ron oxide coating compared to surrounding 
joints. 

70.2 - Joint, 25', possibly open, irregular, 
rough, heavy iron oxide staining. 

72.6 - Joint, 20°, possibly open, irregular, 
rough, heavy iron oxide staining. 

80.4- Joint, 30°, open, planar, smooth, iron 
oxid.o stnining. Core broken. 

1 n 

LENGTH REC 
OF RUN 

(FT.) (ROD) 

Run 13 
51.7 100 
to (98) 
56.5 

--
Run 14 
56.5 100 
to (96) 
61.6 

--

Run 15 

61.6 100 
to (96) 
66.1 

Run 16 

66.1 100 
to (100) 
71.1 

Run 17 
71.1 100 
to ( 90) 
76.3 

L_ ____ +-----
Run 18 

76.3 
to 
81.4 

Run 19 

81.4 
to 
86.5 

100 
(96) 

100 
(94) 

-

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SHEET NO. 4 OF 13 SITE 

DEPTH 

( FT.l 

90 
(47. 7) 

100 
(53.0) 

110 
(58.3) 

-:;,. 
"""l 

Devil Canyon (South Bank) 

ROCK TfPE 

Argillite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAUL Tl 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. l-98.3- Quartz stringers, close spacing, 
crosscutting bedding/foliation, generally 
0.1 inch wide. 
g4.3- 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. 

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'. 

) 
j 

q 

LENGTH 
OF RUN 

(FT) 

Run 19 

REC 

(ROD) 

--------

Run 20 

86.5 
to 
91.6 

Run 21 

91.6 
to 
96.8 

100 
(100) 

100 
(92) 

____ c__ __ 

Run 22 

96.8 
to 

101.8 

100 
(62) 

Run 23 
101.8 100 
to (71) 

l 07.0 

Run 24 

l 07. 0 93 
to (84) 

112.6 

Run 25 
112.6 l 00 
to ( 1 00) 

117.4 

1 
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CLIENT 

-1' J-~--1 ,~-_-~---'1 --~) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

SITE Devil Canyon (South Bank) SHEET NO. 5 OF 13 

DEPTH DESCAIPTI ON : COLOR, TEXTURE, FOUATION, JOINTING, FRACTURING, FAULT! NG, LENGTH REC 
ROCK TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC {FT.) (RQD) 

Argi 11 ite -,----,---
Run 26 

117.4 100 
120 to (96) 

(63.6) 
122.4 

122.4-389.5- Generally no drilling water 
return. 
123.5-147.0 - Numerous quartz pods and Run 27 
stringers, up to 1 inch wide, folded and 122.4 100 
stretched, unfractured, spacing moderately to (100) 
close to very close. 127.4 

Run 28 
129.2 -Joint, 40°, open, irregular, rough, 
heavy iron oxide staining. 127.4 100 

130 to (94) 
(68.9) 132.4 

Run 29 
132.4 100 
to (90) 

+ 136.5-144.3- Joint spacing is c 1 ose to very 137.4 
closely spaced. 

Run 30 100 
(76) 

140 Run 31 
(74.2) 141.3 - Quartz vein, 0.1 feet wide, fractured 139.1 100 

but tight. to (52) 
142.7 - Quartz vein, 0.05 feet wide, fractured 
but tight at 15°, subparallel to bedding. 

144.3 

Upper contact open, lower tight. 

143.0 - Joint, 60°, possibly open, clay/silt Run 32 
coating. 144.3 100 
143.6- Quartz vein, 60°, subparallel to to (90) 
bedding/foliation, approximately 0.05 feet 149.4 
wide. 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

~--1 

ALASKA POWER AUTHORITY JOB NO P5700.05 

PROJECT Sus itna Hydroe 1 ectri c Project HOLE NO. BH-3 

SITE 

DEPTH 

(FT_) 

150 
(79.5) 

160 
(84.8) 

170 
(90. 1) 

180 
(95,4) 

Devil Canyon (South Bank) SHEET NO. 6 OF 13 

ROCK TYPE 

Argillite 

DESCRIPTION: COLOR, TEXTURE, FOl.IATION ,JOINTING, FRACTURING, FAULTING, 
Al.TERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEt.IENTING, ETC. 

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, zoo, 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 10°. Phyllitic sheen, 
poorly developed cleavage. 

l.ENGTH REG 
OF RUN 

(FT.) (RQD) 

Run 33 
149.4 98 
to (81) 

152.6 
Run 34 
152.6 100 

to (94) 
157.4 

Run 35 
157.4 100 

to (96) 
152.4 

~--+----1 

Run 36 
162.4 90 

165.6-174.2- Joints close to very close to (78) 
spaced, tight to partially open, approximately 167.4 
25% iron oxide staining. 

174.1- Joint, 30°, clay/silt coating, 
possibly slickensides. 
174.2-189.6- Joints closely spaced, light to 
heavy iron oxide staining. 

180.0-183.0- Quartz stringers, close to very 
close spaced, generally parallel to bedding, 
less than 0.1 inch but up to 1 inch. Contacts 
tight except open at 182.0. 

Run 37 
167.4- 100 
170.1 (59) 

Run 38 
170.1 95 
to (55) 

174.3 

Run 39 

174.3 100 
to (95) 

178.7 

-----+----1 

--) 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

0 R I L L I N G R E PORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

'S11:E Devil Canyon (South Bank) SHEET NO. 7 OF 13 

" J l, ' f ·~. 
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CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-3 

S1TE Devil Canyon (South Bank) SHEET NO. 8 OF 13 

~\ 
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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 

DEPTH 

tn.) 

Devil Canyon (South Bank) SHEET NO. 9 OF 13 

ROCK TYPE 

Argillite 

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

LENGTH 
OF RUN 

IFT.l 

Run 54 

REC 
(RODl 

247.0 
(130.9)hG~rcca·-yw-ac-:c7k-=-e--J,l"i"go:-h't"t"o--c::-me-=-d"'iccu=m-g::-crc::a-:-:y-,-~m-:-:oc::s-..:t"ly-,--:,f,-i-=-n-=-e>t=-=o-m=-e·=-=ct"'icc:u=-m---1f--Run--55 !----

grained metasedimentary rock with an 

250 
(132.5) 

260 
\137.8) 

270 
( 1 d3. I) 

argillaceous matrix, occasional thin beds of 247.4 100 
dark gray argillite. Fresh, hard, and well to (92) 
indurated. Joints close to very close spaced, 252.2 
iron oxide staining. 

254.5 - Bedding/foliation, 25°. 

257.0-257.4- Core broken by drilling, pieces 
1 inch to 2 inches. 

Run 56 

252.2 
to 

257.4 

257.0-275.2- Joints close to very close spaced Run 57 

258.8-259.2- Fracture zone, joints very close 
spaced, 60°, iron oxide staining, light coating 
of silty clay. 
260.3-260.6- Core broken by drilling, pieces 
1 inch to 2 inches. 
263.3-264.7 - Fracture zone, joints very close 
spaced, 40° to 60°. 

268.2-269.5 - Fracture zone, joints very close 
spaced at 50° to 70". 

272.9-274.1 - Joint, 10", open, heavy iron 
oxide staining. 

274.4-286.7 - Joints close to moderately close 
spaced. 

257.4 
to 

261.8 

Run 58 

261.8 
to 

267.0 

--

Run 59 
267.0 
to 

270.3 
Run 60 
--

Run 61 
271.9 
to 

276.7 

100 
(60) 

91 
(25) 

100 
(38) 

85 
(ll) 

100 
( 31) 

100 
(44) 

---f----

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 

SHEET NO. 10 OF 13 SITE 

DEPTH 

tn.J 

280 
(148. 4) 

Devil Canyon (South Bank) 

ROCK TYPE 

Graywacke 

DESCRIPTION: COLOR, TE)(TURE, FOLIATION, JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

282.9-283.5- Fracture zone, joint spacing is 
very close, joints at lOa to 20°. 

LENGTH 
OF RUN 

tH) 

Run 62 

276.7 
to 

281.7 

Run 63 

REC 
(RQD) 

100 
(88) 

281.7 82 
to (48) 

286.7 

286.7 ~~~~----~~~----~~---~------------------~---:-::-::~-~--
(151.9) Argillite Rock description as above. Run 64 (~) 

290 
( 153. 7) 

300 
(159.0) 

286.7-288.4- Core loss of 1.4 feet. Core Kun b~. 5 
broken by drilling, pieces less than 0.2 feet. Run 66 90 (Ol_ 
288.4-303.6 - Probable fracture zone, joint 
spacing is close to very close, trace iron ~~~-~~ ~~) 
oxide staining. 291.8 

289.4-289.7- Core badly broken, pieces _R_ucn--6-9
+---8-0--t 

1/2 inch to 1 inch. 291.8- (0) 
289.7-296.8- Joints at 30°, 40", and 60", -~~ ----
fractures at 0" to 10° and 40° to 50". Run 70 

294.6-296.6- Core loss of 1.5 feet. 
296.8-299.3- Core loss of 1.4 feet. 

301.0-302.0- Core badly broken by 
drilling, pieces 1 inch to 2 inches. 

303.6-324.5- Joints close spaced, trace 
iron oxide staining. 

308.2- Bedding/foliation, 20°. 

293.8 50 
to (0) 

296.8 
Run ?i+-----1 
296.8-
299.3 

64 
(36) 

f-cR=-u-n-c7""2+---,r~ 

(0) 

Run 73 189 
Run 7 4 100 

(50) 
1---~c-~'-

Run 75 
303.6 
to 

306.9 

100 
(65) 

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

DRILLING REPORT 

cuEII'T ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 3 

SHEET NO. ll OF 13 SITE 

DEPTH 

1FT) 

310 
(1.64.3) 

320 
(169 .. 6) 

330 
(174.9) 

340 
(180.2) 

Uevil Canyon (South Bank) 

ROCK T'rPE 

Argillite 

"\ 

~:COLOR, TEXTURE, fOLIATION,JOINTING,FRACTURING, FAULTING, 
ALTE~~TION, 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. 

324.5-334.7 - Joints very close to close 
spaced, iro·n oxide staining. 

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 reprilled. 

331.8-334.7- Core badly broken, pieces 
average 1/2 inch to l inch. 

334.7-352.8- Joints close spaced, iron 
oxide staining. 

-:; 'I 

LENGTH 
OF RUN 

{FT.) 

Run 76 
306.9 
to 

312.2 

Run 77 

312.2 
to 

316.8 

Run 78 

REC 

(RQD) 

98 
(84) 

61 
(26) 

316.8 45 
to ( 18) 

321.7 

Run 79 100(100 
Run 80 

32?. 6 98 
to ( 43) 

326.8 

Run 81 
326.8 
to 

329.9 

Run 83 
84,85 

331.9 
to 

333.8 
Run 87 
333.8 

to 
336.6 
Run 88 
336.6 
to 

341.1 

~ 

68 
( 11) 

N/A 
53 

(0) 

96 
(0) 

100 
(84) 

11 
;{ 

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 

DEPTH 

In! 

Devil Canyon (South Bank) SHEET NO. 12 OF 13 

ROCK TYPE 
DESC111t-'TI UN; COLOR, TEXTURE, fOLIATION, JOI NTJNG, fRACTURING, FAULTING, 

ALTERATION, WATER LOSS OR GAIN, CAVING, LOS'T CORE, CEMENTING, ETC 

LENGTH 
Of RUN 

1FT\ 

REC 

(ROD! 

~----~~~~----+---------------------------------·----~-----4-----~ 
Argillite Run 89 

341 .1 
to 

91 
( 12) 

3<',4. 1 +----------fcc--.-----~c------c----;--:-~·--cc----:-.·---;::-:-~ 344.4 
(182.3) ~lafic Dike Dark green, fine grained igneous rock. Fresh ~----1--------1 

and hard. Sheared contacts with breccia and Run 90 
gouge. Joints close spaced, silty sand 
coating. 

350.5-351.1 - Core loss of 0.3 feet. Core 
350.9 ~----------1-b_a_dl~y __ b_ro_k_e_n_. _____________________ _ 

(185. 9) 

360 
(190.8) 

370 
( 196. l) 

Argillite 

) 

Rock description as above. 
351. l-352.8- Core loss of 0.7 feet. Core 
badly broken by drilling. 
352.8-356.6 - Fracture zone, joints very close 
spaced at 30°, 50°, 60°, and soc, fractures at 
lQ 0 to zoo, iron oxide staining, minor 
carbonate coating. 
357.8-362.2 -Joints closely spaced, iron 
oxide staining. 

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 
l inch. 
363. l-389.9- Joints closely to moderately 
close spaced, very close in some zones, less 
than 0.3 feet wide. 

370.0-370.3 - Fracture zone, joints very close 
spaced, fractures at 40' to 50°, silt/clay 
coating on joints, possible slickensides. 
371.0- Quartz vein at 30°, unfractured, 0.75 
i n c.h_ l'li.da 

j ~ 

344.4 
to 

349.6 

l 00 
(58) 

Run 91 100(100 
IR11n 92 42 (0) 

Run 93 
351. l 50 
to ( 12) 

354.7 

Run 94 
354.7 l 00 
to ( 19) 

357.8 
-

Run 95 

357.8 1 00 
to ( 75) 

363.0 

Run 96 

363. 0 l 00 
to (57) 

367.8 

Run 97 
367.8- 100 
370.5 (44) 
Run 98 
370.3 100 
to (80) 

374.4 

-~ 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE 

DEPTH 

(FTJ 

380 
(201 .4) 

390 
(206.7) 

Devil Canyon (South Bank) 

ROCK TYPE 

Argillite 

1•391.1 l------
--\207 .3) 

JOB NO. P5700.05 

HOLE NO. BH-3 

SHEET NO. 13 OF 13 

"' ~ --\ l 
r-· .... 

l ~~·~--) -~- _, l 
-----
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHOR..o.IT.c_Y'---~~~~ 

Project ~_M_jjydroe 1 ectri c_.P,_.r-'o"'j"-ec"-t"------

Site Devil Canyon (North Bank 

Job No. P5700.05 

Hole No.~-'!.B!..!.H-::_,3c._~~

Sheet No. _l _ of _2_ 

open. 

slickensides 
open. 

open. 

open. 

and 

,----... -.1 ~ -) ---.,] --) ''l ···-·--) -] ] } ·--o; 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHOR lTV Job No. ___1'57 OO_._QL_ 

Project Susitna Hldroelectric Project Hole No. BH-3 

Site Devil Canyon (North B~ Sheet No. _1_ of _2_ 

DEPTH rl"" CORE ~ECOVERY ROD NUMBER OF 

% % JOINTS PER 
(FT.) ·:~z lOFT. ROCK TYPE REMARKS 

I I 

'360 Fracture zone. 

f380 

400 11186 
END OF BORING 

391.1 1 

~r-1-

- t-

·~ 

ri---

iii 
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CLIENT: 

PROJECT: 

SITE: 

--~ ......... 1 ,;·• --~- ") l '] 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.: 

Susitna Hydroelectric Project HOLE NO.: 

Devil Canyon (South Bank) SHEET NO. 

"J 

P5700.05 

BH-4 

1 OF 16 

CONTRACT(JR: The Drilling Company DRILLING DATES·. August 14 TO August 19, 1980 
LOGGED BL K.J. White, M.P. Bruen DATE: July 1981 

DRILLING 
METHOD: 

LOCATION: 

NOTES: 1) 
2) 

DEPTH 
(FT.) 

0.0 

7.0 
(6.1) 

10 
(8. 7) 

20 
(17.3) 

SOIL 
ROCK 

Casing Advancer 
Diamond Core- Triple Tube 

CASING DIAMETER: NW (3.0") ] .0. 
CORE DIAMETER: NQ (1.75") 0.0. 

LATITUDE N3,222,004 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4 
DEPARTURE E615,992 GROUND SURFACE 1352.6 
AZIMUTH 195° ROCK SURFACE 1345.5 
DIP 60° BOTTOM OF HOLE 919 .Q 

WATER TABLE 1321 . 6 
Depths measured along hole. True depths in ( ). 
All angles measured to the core axis. 

ROCK TYPE 

Overburden 

Argi 11 i tel 
Graywacke 

DESCRIPTION: COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN 
ALTERAT/ON,WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEMENTING, ETC. LENGTH 

No samples taken. 

TOP OF ROCK 
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 

No 
Core 
Taken 

o/o 
REC 

(RQO) 

foliation at 20°. Fresh, hard, well indurated.l---+------1 
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 
bedcti~Jfol i ati on. 

Run 1 
12.0 
to 

15 2 
Run 2 
15.2 
to 

18.8 

Run 3 

75 
(31) 

100 
(67) 

100 
(50) 

APPROVED: dA.7Ji . L{l;7 DATE: February 1, 1982 

.. ... 
l ··:·J l ] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 

PROJECT Sus i tna Hydroe 1 ect ric Project HOLE NO. BH-4 

SITE Devil Canyon (South Bank) SHEET NO. 2 OF 16 

DEPTH 
{FT) 

30 
(26.0) 

33.9 

ROCK TYPE 

Argi 11 ite/ 
Graywacke 

(29.4) Graywacke 

40 
(34.6) 

50 
(43.3) 

OESCRIPTI 0~: COLOR, TEXTURE, F'OLIATION,JOI NTING, fRACTURING, FAUL.TI NG, 
ALTERATION 1 WATER LOSS OR GAIN, CAVING 1 LOST CORE, CEMENftNG, ETC 

20.8- 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. 

Medium to dork 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%. 

50.3- No iron oxide staining below. 

LENGTH 
OF RUN 

(FT.) 

Run 4 

20.4 
to 

25.4 

Run 5 
25.4 
to 

30.5 

Run 6 

30.5 
to 

34.0 

Run 7 
34.0 
to 

39.0 

Run 8 

39.0 
to 

44.0 

Run 9 
44.0 
to 

48.0 

Run 10 
48.0 
to 

53.1 

REC 

(RQD) 

100 
(92) 

100 
(96) 

100 
(49) 

100 
(100) 

100 
{100) 

95 
(88) 

98 
(98) 



1 
J 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FTJ 

60 
(52.0) 

70 
(60.6) 

80 
( 69.3) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Devil Canyon (South Bank) SHEET NO. 3 OF 16 

DESCRIPTION: COLOR, TEXTURE:, FOLIATION, JOINTING, FRACTURING, FAULT! NG, LENGTH R~.c 

ROCK TYPE OF RUN 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT.) ( RQD) 

Graywacke 
Run ll 

53. 1 100 
to (100) 

58.2 

f---· 
Run 12 
58.2 100 
to (88) 

61.5 
Run 13 

61 .5 100 
to (100) 

65.7 

Run 14 
65.7 100 
to (100) 

70.2 

--
Run 15 

70.2 l DO 
to (98) 

75.0 

Run 16 

75.0 92 
to (92) 

80.2 

Run 17 1 00( 86 
Run 18 
80.9 100 

83.2 - Quartz veins, 40°, 0.5 inches wide, to (100) 
tight, sulphide mineralization. 8~.4 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NE'il YORK 

DRILUWG 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 

DEPTH 

{FiJ 

90 
(77 .9) 

100 
(86. 6) 

ROCK TYPE 

Graywacke 

Q_ESCRIPTI ON : COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

86.5 - Quartz vein, 40°, 0.5 inches wide, 
tight. 

88.4-90.3 · Rock fragments 0.5 to 1 inch long, 
stretched, parallel bedding/foliation at 30°. 

102.3-103. l -Numerous quartz veins and 
stringers, very closely spaced. 

LENGTH REC 
OF RUN 

(FT) (RQD) 

Run 19 

84.4 100 
to (100) 
89.4 

·--

Run 20 
89.4 100 
to ( 100) 
93.8 

Run 21 
93.8 100 
to (1 00) 
98.2 

Run 22 

98.2 l oo 
to (100) 

103.4 

102.9 - Quartz vein, so·. 0.75 inches wide, 
open contact, trace of sulphur-like mineral. 

f----+·'"~ 

Run 23 

104.5- Joint, 25°, planar, rough, slicken
sides, carbonate coating. 

108.4 
(93 · 9l+-A_r_g_i_l_l-it_e_/ __ -J~V-e_r_y_t_hl-.n-l._y_b-ed_d_e_d_g_r_ay_w_a_c_k_e-.-a-s_a_b_ov_e_,_i_n-te-r-·-4 

110 
Graywacke bedded with argillite, dark gray, very fine 

to fine grained, bedding coincident with 
(95 · 3) weakly developed foliation at 5-10°, crosscut 

by microfolds, poor cleavage, phyllitic sheen 
in places. 
Joints moderately closely spaced at 20-30°, 
planar, rough to smooth, tight to open, some 

+-~"""~c----Hc~a!.':r:i'b~o':fna~t""e~a":'n'fd,-:ct race s i l t f il,_1._i .. n . .,.,o .. ------~ 
H~:~) Argillite Rock description as above. 

Joints generally moderately closely to widely 

103.4 
to 

l 08. l 

Run 24 

l 08. l 
to 

113.3 

Run 25 
113.3 
to 

117.7 

l 00 
( 1 00) 

100 
(100) 

100 
(100) 
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CLIENT 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

] 

P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO. 5 OF 16 SITE 

DEPTH 
(FT.) 

120 
(103. 9) 

130 
(112.6) 

140 
( 121. 2) 

Devil Canyon (South Bank) 

ROCK TYPE 

Argillite 

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

LENGTH 
OF RUN 

(FT.) 

ROC 
(RQD) 

spaced with zones very closely spaced, planar, ~o-~---J----,--,---1 
few irregular, rough to smooth, tight to open, Run 26 100 
few slickensides, carbonate, quartz, talc, ll7.7- (100) 
and chlorite coating. f-1_2_0 ._o_f------1 

135.5-140.5- Core loss of 0.3 feet. 

140.5-240.3- Drill water return less than 
50%. 

Run 27 
120.0 
to 

125.0 

Run 28 

125.0 
to 

130.2 

Run 29 
130.2 
to 

135.5 

100 
( 100) 

100 
(100) 

100 
(100) 

1----t-------

Run 30 

135.5 
to 

140.5 

Run 31 

140.5 
to 

145.6 

Run 3Z 
145.6 
to 

150.8 

94 
(88) 

100 
(100) 

100 
(100) 

h "1 --1 l 
_, ___ 1 -- .,..,. c-1 - --1 "1 ] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

-~---1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO BH-4 

SHEET NO" 6 OF 16 SITE 

DEPT I-I 

iFTJ 

150 
(129.9) 

160 
(138.6) 

170 
(147 .2) 

180 
( 155. 9) 

Devil Canyon (South Bank) 

ROCK TYPE 

Argillite 

DESCRIPTION : COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT! 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 dri 11 i ng, fragments 0. 05 to 
0.1 feet. 

LENGTH 
OF RUN 

(FT.J 

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 
(RQD) 

100 
(100) 

100 
(100) 

98 
(98) 

98 
(96) 

100 
(90) 

100 
(77) 

-1 



CLIENT 

PROJECT 

SITE 

DEPTH 

IFTl 

190 
(164.5) 

200 
(173.2) 

210 
(181. 9) 

--
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Devil Canyon (South Bank) SHEET 1110. 7 OF 16 

ROCK TYPE 

Argillite 

DESGRI PTI ON COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS DR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

184.2-188.5- Joints, 15° and 30°, with 
slickensides. 

199.8-201.6 - Quartz vein, 10°, 0.5 inches 
wide, fractured, possibly slickensides, talc 
coating, contact partially open. 

206.8-207.4 - Quartz vein at 0°, 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, 10°, crosscutting 
foliation, 0.5 inches wide, 40% chlorite in 
layers and pods, sulphide mineralization. 

_} j ~ 

':i 

LENGTH REC 
OF FlUN 

(ROD\ (FT) 

Run 39 
179.6 100 
to ( 100) 

184.0 
\----- --

Run 40 

184.0 l 00 
to ( 100) 

189.1 

1---------1----j 

Run 41 
189.1 100 
to (94) 

194.3 

---

Run 42 

194.3 
to 

199.6 

Run 43 
199.6 
to 

204.6 

Run 44 

204.6 
to 

209.6 

---

100 
(100) 

100 
(100) 

100 
( 100) 

L_---1---·----

Run 45 
209.6 94 
to (75) 

214.9 

] _j 

CLIENT 

PROJECT 

SITE 

DEPTH 

(F1.l 

220 
( 190. 5) 

230 
(199.2) 

240 
(207.8) 

t\CRES AMERICA N INCORPORATED - CONSULT!NG ENGI1~EERS 

BUFFIILO , flEW YOFl~ 

01Hlllt.1Ci 1Hl:P0111T 

ALASKA POWER AUTHOR! TY JOB NO. P5700.05 

Susitna Hydroe 1 ectri c Project 

Bank) 

110L£ NO. BH-4 

SHEET NO. 8 OF 16 De vi 1 Canyon 

ROCK T'r'PE 

--
1\rgillite 

J 

(South 

-
DESCRIP ~ COLOR, TEXTURE, FOL\ATION,JOINTING, FRACTURING, FAULTING, 

AT ION, WATER LOSS OFl GAIN, CAVING, LOST CORE 1 CEMENTING, ETC -ALTER 

213.5-
i rregu 

214.2 
foliat 

214.9 

216.8-
less t 
beddin 
c1eava 
221.0--

213.7 -Quartz veins, 0.5 inches wide, 
lar, folded, tight. 

Quartz vein, 20°, parallel to bedding/ 
ion, 0.5 inches wide. 

Core loss of 0.3 feet. 
220.0- Quartz veins, closely spaced, 
han 0.5 inches wide, tight, crosscutting 
g/fo1iation at 0--10° but offset along 
ge planes. 

30-40% 
252.0 - Shear/fracture zone, healed, 
folded and nonfo1ded quartz veins. 
veins contorted and stretched in matrix 
llite breccia. Nonfolded veins cross

Folded 
of argi 
cut tin 
and ir 

230.1-

233.8-

g bedd·ing/foliation, vuggy with chlorite 
on and lead sulphides. Generally tight. 

235.5- Core loss of 0.2 feet. 

328.3 - Joints generally closely spaced, 
some curved and irregular, slick to 
ight, some open, carbonate, quartz, 

planar, 
rough, 
chlori 

236.2-
closel 
talc a 
sides. 

240.3-

243.9, 

te and talc coating. 

240.9- Fracture zone, very closely to 
y spaced joints at o• to 10°, slick, 
nd carbonate coating, possible slicken--

240.9- Core loss of 0.1 feet. 

45.8, 249.6 - Faint slickensides. 

LENGTH REC 
OF RUN 

(FT) (RQD) 

Run 45 

!-------

Run 46 
214.9 100 
to ( 100) 

220.2 

Run 47 

220.2 100 
to (96) 

225.3 

-- -----

Run 48 

225.3 98 
to (98) 

230.1 

1---

Run 49 

230.1 96 
to (85) 

235.5 

--
I Run 50 
235.5 100 
to (83) 

240.3 

--

Run 51 

240.3 98 
to (98) 

245.6 

_________________________ , ____ J_ ___ 

--

, 3 l j 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

--1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 

SITE Devil Canyon (South Bank) 

HOLE NO. BH-4 

SHEET NO, 9 OF 16 

DEPTH 
(FT.) 

250 
(216.5) 

ROCK TYPE 

Argillite 

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

246.8-247.0- Quartz vein, 0.6 feet wide, 
fractured, vuggy with iron and lead sulphides, 
carbonate and chlorite at contacts. 

248.8-249.1 -Quartz vein, 30", fractured but 
tight, open joints at contacts with talc, 
chlorite and possibly slickensides. 

LENGTH 
OF RUN 

{fT.) 

Run 52 
245.6-
247.8 
Rtm 53 
247.8-
250.3 

Run 54 
252. 0 ~-----~---;--;--;--c----o~;-;---;--- -;~---;----t 

(218.2) Argillite/ Interbedded argillite and graywacke, as above. 250.3 

260 
(225. 2) 

267 .!J 
( 231.2 

270 
(233.8) 

Graywacke Very thin to thin bedding. Joints generally to 
closely spaced, planar, smooth, tight, quartz 255.2 
carbonate, chlorite and talc filling. 

Argillite 

254.0-258.1 - Quartz veins, closely spaced, 
0.5 to 1 inch wide, folded, tight. 

257.3- Core loss of 0.1 feet. 
Run 55 
255.2 

257.8 - Quartz vein, zoo, 1 inch wide, to 
fractured but tight, vuggy with sulphide 260.3 
mineralization. 

262.3- Quartz vein, zoo, 2 inches wide, vuggy 
with sulphide mineralization, tight. 

Run 56 
260.3-
262.6 

Run 57 263.8-264.4 - Quartz vein, fractured, tight to 
partially open, vuggy with sulphide minerali-
zation, lower contact open. 262.6 

to 
264.7-308.5- Argillite "spotted" with biotite 267.6 
(?), microfolds crosscutting foliatio_n_a_t_s_o_~-+ 

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. Between 
270.6 to 272.4 broken by drilling. Stringers 
less than 0.5 inches wide, parallel to bedding/ 
foliation, folded, stretched, tight. 

Run 58 
267.6 
to 

272.3 

Run 59 
272.3 
to 

277.3 

REC 
(RQO) 

100 
(100) 

96 
(52) 

100 
(100) 

98 
(94) 

100 
(100) 

92 
(72) 

100 
(91) 

100 
(98) 

1 '1 ·- -1 ""'-•• 

J ·----~) ,-- '] ·~---~-

-~ 
--

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

·---'1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO, BH-4 

SITE 

DEPTH 
(FT.) 

280 
(242.5) 

290 
(251. 1) 

300 
(259.8) 

Devil Canyon (South Bank) SHEET NO, 10 OF 16 

ROCK TYPE 

Argillite 

OESCRIPTI ON :COLOR, TEXTURE, fOLIATION ,JOINTING, FRACTURINt;>, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAY I NG, !..OST CORE, CEMENTING, ETC 

278.1-280.8- Joints, 70° and 0", with 
slickensides. 

282.3-287.8- Quartz vein, fractured but tight, 
chlorite and sulphide mineralization. 

284.6-285.1 - Shear, 10", 0.5 inches of 
breccia, chlorite, talc and carbonate coating. 

286.0 - Core loss of 0.4 feet. 

292.9-295.6- Shear zone, 10°, parallel to 
foliation, slick surfaces with talc coating, 
breccia and gouge on some surfaces, fragment 
of breccia/gouge 2 inches wide at 295.5. 
Breccia co~tains an~ular fragments in a clay 
matrix. Core loss of 0.7 feet at 293.5. 

301 . 9-307. 0 - Core 1 os s of 0. 7 feet. 

307.6-309.6, 309.6-311.2- Bedding planes, 10", 

LENGTH 
OF RUN 

(FT.) 

Run 60 

277.3 
to 

281.0 

Run 61 
281.0 
to 

286.0 

Run 62 
286.0 
to 

290.5 

~~~.~3 
to 

293.5 

Run 64 
293.5 
to 

297.9 

Run 65 
297.9 
to 

301.9 

REC 
(ROD) 

100 
(92) 

100 
(96) 

91 
(87) 

100 
(33) 

84 
(55) 

90 
(90) 

------t------1 
Run 66 

301.9 
to 

307.0 

94 
(94) 

with slickensides. t--Ru-n-
6
-
7
+----l 

308.1-311.5- Joints subparallel to core axis. 

-
] 



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 

SHEET NO. ll OF 16 SITE Devil Canyon (South Bank) 

DEPTH 

(fT_) 

310 
(268.5) 

320 
(277 .l) 

330 
(285.8) 

340 
(294.4) 

' J 

ROCK TYPE 

Ar9i ll ite 

DESCRIPTION : COLOR, TEXTURE, FOLIATION, JOINT! NG, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENT! r-IG, ETC 

LENGTH 
OF RUN 

(FTJ 

310.0-318.0- Quartz veins and stringers, up to Run 67 

l inch wide, folded, parallel to bedding/ 307.0 
foliation and crosscutting veins with open to 

<EC 
(RQD) 

96 
(96) 

fractures and sulphide and talc mineralization. ,_.3__,1_.,2"-.'=-2-+----1 
312.2 - Core loss of 0.2 feet. Run 68 

328.3-385.6 - Joints generally closely to 
moderately closely spaced, planar to irregular, 
smooth to rough, tight to open, quartz and 
carbonate filling, chlorite coating, 

330.4-331.1- Joint, 20°, open. 

339.3 - Core loss of 0.2 feet. 

312.2 
to 

317.0 

Run 69 
317.0 
to 

322.0 

Run 70 

322.0 
to 

327.2 

Run 71 
327.2 
to 

332.2 

Run 72 

100 
(88) 

100 
(98) 

98 
(98) 

100 
( 100) 

332.2 98 
to (98) 

337.3 

Run 73 
337.3 96 

to ( 96) 
342.4 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project 

SITE Devil Canyon (South Bank) 

HOLE NO. BH-4 

SHEETNO. l20F 16 

DEPTH 

(FTI 

350 
(303. l) 

ROCK TYPE 

Argillite 

DESCRI PTIQN ; COLOR, TEXTURE 1 FOLIATION, JOINT! NG, FRACTURING, FAULT! f\IG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENT! NG, E:TC 

343.9-345.0- Quartz vein. 

347.0- Core loss of 0.2 feet. 

349.8- Joint, 20°, with slickensides. 

LENGTH 
OF RUN 

1FT) 

Run 73 

Run 74 
342.4 
to 

347.0 

Run 7s-
347.0 
to 

350.0 

Run 76 
~--------~-----------------------+ 

351.2 Argillite/ Interbedded argillite and graywacke, as above. 
350.0 

(304.1) Graywacke Joints generally closely spaced, mostly planar, 
smooth to rough, tight to partially open, 
quartz and carbonate filling, 2 joints with 
chlorite coating. 
353.5- Core loss of 0.4 feet. 

360 
( 311 .8) 

362.5 

(313 · 9 Argillite---~-description as above. 

Joints generally closely to moderately closely 
spaced, planar to irregular, smooth to rough, 
tight to open, quartz, carbonate and chlorite 
filling. 
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 

to 
353.5 

Run 77 
353.5 
to 

356.5 

Run 78 

356.5 
to 

361.0 

Run 79 

361 .0 
to 

366.3 

--
Run 80 

366.3 
to 

371.0 

REC 
(RQD) 

96 
( 91) 

--

100 
(97) 

100 
(100) 

87 
(77) 

93 
(93) 

--

100 
(94) 

100 
(100) 

370 
(320.4) 

at l 0' and 20', respectively. 1-----1------

371.0-379.4- Core loss of 2.0 feet. 



J ,,~, J -~~--] .~~-] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5 700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO_ BH-4 

SITE Oevi 1 Canyon (South Bank) SHEET NO. 13 OF 16 

OEPTH 

(FT.) 

380 
(329. 1) 

ROCK Tl'PE: 

Argillite 

DESCRIPTION; COLOR, TEXTURE, FOUATlON,JOINTING,FRACTURING, FAULTING, 
~N, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

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. 

385,6-437.8- Joints generally closely to very 
closely spaced, planar, mostly smooth, tight, 
carbonate, quartz, chlorite and talc filling. 

LENGTH 
OF RUN 

(F"T:) 

Run 81 

371.0 
to 

376.5 
Run 82 
376.5 
to 

379.4 

Run 83 

379.4 
to 

386.0 

387 . l+--c----,-------4cc-C7"--------:-:----cc-~~---:--:-cc:-:::----:--tRun 84 
(335.2) Graywacke Medium gray metasedimentary rock with fine to 386 . 0 

390 
(337. 7) 

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°. 

Run 85 
390.8 
to 

396.0 

Run 86 

396.0 
398. 6+-------+------~--------------+ to 

(345.2) Argillite Rock description as above. 401.1 

396.3-396.8- Quartz vein, 60°, very closely 
spaced fractures, generally tight, upper 
contact open, lower contact tight. 

400 
(346.4) 

Run 87 
401.1 
to 

406.1 

REC 

tROD) 

100 
(84) 

90 
(79) 

97 
(97) 

92 
(92) 

88 
(88) 

100 
(88) 

98 
(98) 

,, 
"j ,-

~-] -~ 
C< 

1 
--

] 
c 

--~ 

,_ 
1 ----1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

"1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-4 

SHEET NO_ 14 OF 16 SITE Devil Canyon (South Bank) 

DEPTH 

(FT) 

410 
( 355.1) 

420 
(363. 7) 

430 
(372.4) 

ROCK T'I'PE 

Argi 11 i te 

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

406.5-410.4- Graywacke interbedded with 
argillite, very thin to thin beds. 

435.2-435.6 - Quartz stringers, generally at 

LENGTH 
OF RUN 

(FT) 

Run 87 

Run 88 

406.1 
to 

411.1 

Run 89 
411.1 

to 
416.2 

REC 
[ROO) 

100 
(96) 

100 
(100) 

-----+------1 
Run 90 
416.2 

to 
420.0 

Run 91 
420.0 
to 

425.0 

Run 92 
425.0 
to 

430.3 

Run 93 

430.3 
to 

435.1 

100 
(100) 

100 
(100) 

98 
(98) 

100 
( 100) 

0°, less than 0.5 inches wide, parallel to and 1--~----11------1 
crosscutting bedding/foliation. 

'1 



CLIENT 

PROJECT 

SITE 

DEPTH 

(FT.l 

440 
(381. l) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRilliNG REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Devil Canyon (South Bank) SHEET NO. 15 OF 16 

ROCK TYPE 
DESCRIPTION· COLOR, TEXT\..IRE, FOLIATION, JOINTING, FRACTURING, FAULT! NG, 

ALTERATiON, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

LENGTH 
OF RUN 

1FT) 

REC 
(RQDJ 

Argillite Run 94 
435. l 
to 

440.1 

100 
(96) 

------+-------1 

441.8 
(382.6~----------~----------------------------------------Run 95 

Interbedded argillite and graywacke. Rock 440.1 l 00 
(100) 

450 
(389. 7) 

460 
(398.4) 

Argillite/ 
Graywacke 

465 8 --A 'll . t 
(403:4) rg, , e 

description as above. Thin bedding coincident 
with foliation at 15°. Foliation better 
developed in argillite than in graywacke, 
phyllitic sheen, poor cleavage. 

Joints generally closely to very closely 
spaced, at bedding contacts, joints very 
closely spaced in graywacke, without pene
trating argillite. Joints generally planar, 
slick to smooth, tight, chlorite, talc and 
carbonate filling. 

455.0-457.8- Core broken during drilling 
along very closely to closely spaced joints 
at 20° to 40', most surfaces coated with talc, 
chlorite, and carbonate. 

Rock description as above. 

'] 

to 
445. l 

Run 96 
445. l l 00 
to (94) 

450.2 

Run 97 
450.2 100 
to (100) 

453.8 

Run 98 l 00 
(44) 

Run 99 100(63) 

Run l 00 
456.4 100 
to (80) 

460.5 

Run l 01 
460.5 100 
to (94) 

465.7 

Run l 02 

465.7 
to 

471.5 

100 
( 100) 

CLIENT 

PROJECT 

SITE 

DEPTH 

IFTI 

470 
(407.0) 

480 
(415.7) 

490 
(424.4) 

500.7 
(433.6 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRilliNG REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-4 

Devil Canyon (South Bank) SHEET NO. 16 OF 16 

ROCK TYPE 
OES~RIPTI ON : COLOR, TE:XTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC 

OF HUN 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC (FT_) (ROD) 

Argillite Run l 02 

471.0 - Bedding/foliation, 15°, 

Run l 03 

471.5 100 
to (100) 

475.5 
--

Run 104 
475.5 100 
to (94) 

480.5 

---------

Run l 05 

480.5 98 
to (98) 

485.5 

485.9 - Core loss of 0.2 feet. 

Run l 06 

485.5 96 
to (96) 

490.5 

Run l 07 
490.5 100 
to (96) 

495.7 

Run l 08 
495.7 100 

to (l 00) 
500.7 

END OF BORING 



l 

Client 

Project 
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SUMMARY LOG 

ALASKA POWER AUTHORIT_._Y _______ _ 

Susitna Hydroelectric Project 

Devil Canyon (South Bank) 

Job No. P5700.05 

Hole No. BH-4 

S heel No. _1 _ of -~-2 _ 

REMARKS 

Joints, slicken
sides. 

Fracture zone. 

Fracture zone. 

Quartz veins. 

Quartz veins. 

Quartz veins. 

l l 
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SUMMARY LOG 
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Project Susitna Hydroelectric Project 

Site Devil Canyon (South Bank) 

Job No. P5700.05 

Hole No.----'B'"-Hc::.-:!.4 ___ _ 

Sheet No. _2_ of _2 __ 

REMARKS 

Quartz veins. 

END OF BORING 
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CLIENL 

PROJECT: 

SITE: 

J 
,....-

~] ,-- ---) ~~] 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Devil Canyon (North Bank) 

JOB NO.: P5700.05 

HOLE NO.: BH- 5a 

SHEET NO. l OF 20 

CONTRACT()R: Interstate Exploration Inc. DRILLING DATES·. June 4 TO June 15, 1981 
LOGGED BL R. R. Henschel DATE: July 1981 

DRILLING SOIL - CASING DIAMETER: N>J (3.0") I. D. 
METHOD: ROCK Diamond Core - Triple Tube CORE DIAMETER: NQ (1.75") O.D. 

LOCATION: LATITUDE N3,222,961 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4 
DEPARTURE E616, 646 GROUND SURFACE 974.5 
AZIMUTH 189° ROCK SURFACE 974.5 
DIP 45° BOTTOM OF HOLE 551.7 

WATER TABLE 

NOTES: 1) Depths measured alonq hole. True depths in ( ). 
2) All anqles measured to the core axis. 

DEPTH 

(FT.) 

0.0 

10 
(7 .l) 

20 
(14.1) 

APPROVED: 

ROCK TYPE 

Argillite 

I 

DESCRIPTION, COLOR 1TE)(TURE, FOLIATION, JOINTING1 FRACTURING, FAULTING, 
- ALTERATION 1 WATER LOSS OR GAIN 1 CAVING, LOST CORE,CEMENTING, ETC. 

RUN 
LENGTH 

o/o 
REC 

(RQO) 

Dark gray to black, very fine grained meta- Run 1 

sedimentary rock. Bedding generally coincident O.O- (~~) 
with weakly developed foliation at zoo to 25°. l---'2"'·-"0__jl--'--_-_,---l 
Occasional very thin beds of light to medium Run 2 92 (0) 
gray, fine grained graywacke. Occasional freshl-R~u~n~3 -l---~--1 sulphide mineralization. Slightly phyllitic 3_2_ 
locally. Generally fresh to slightly 
weathered, hard, brittle, well indurated. 5·5 

Run 4 
Joints generally closely to moderately closely 5.5-
spaced, planar to irregular, rough to smooth, 8.0 
tight to partially open, iron oxide staining. 

0.0-1.5 - Core broken by drilling. Core loss Run 5 
of 0.8 feet. 

100 
(91) 

100 
(80) 

8.0 94 
0.0-42.6 - Joints and fractures very closely to (39) 
to closely spaced, joints at 20-25° and 40o 11.5 _ 
crosscutting bedding/foliation and at 20-25° Run 6 100 
parallel to bedding/foliation, planar to (75) 
irregular, smooth to rough, tight to partially 1--__j~----1 
open, heavy iron oxide staining and filling. R.un 7 91 (O) 
8.2-10.4- Core broken by drilling. Core loss Run 8 
of 0.2 feet. 14.2- 79 
14.2-15.0- Zone of very closely spaced joints ~-~----(3~8~)-~ 
at 10°, 30°, 60-70°. Run 9 100 

~~;~-~~·g_ 2 ~~~~-broken by drilling. Core 1----Ru~n-~lO-+-(~l_oo_)_ 
18.2 

?~OR 

DATE: February 1; 1982 

100 
(94) 

'] ~--1 
-·--

1 '~] l -----1 'l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

--

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 5a 

SHEET NO. 2 OF 20 SITE 

DEPTH 

lFT-1 

30 
(21.2) 

40 
(28.3) 

50 
(35.4) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argillite 

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

LENGTH 
Of FIUN 

{FT) 

REC 

(RQD) 

22.8-30.3 - Fracture zone, joints very closely Run 10 
spaced, fragments hard and well indurated. 
Core broken by drilling. Some core loss. 

31.2-31.7- Core loss due to mechanical 
problems. Hole caving badly, 6.0 feet 
reamed to 31.7. 

33.7-35.7 - Fractures very closely spaced, 
fragments hard and well indurated. Core 
broken by drilling. 

40.8-42.6 - Fractures very closely spaced, 
fragments hard and well indurated. Core 
broken by drilling. Some core loss. 
42.6-114.0- Joints, close to moderately 
close spaced, iron stained, generally tight. 

46.0 - Bedding becomes less distinct with 
general trend 0-5°, syndepositional 
deformation. 

Run ll 

22.8 35 
to (0) 

28.5 

Run 12 73 
28.5- (18) 
30.7 

Run 13 50 ( 40) 
Run 14 75 
31.7- (35) 
33.7 

Run 15 100 
(30) 

Run 16 
35.2 90 
to (64) 

38.2 
-~-; 1~ 

Run 18 m\ 
Run 19 
40.0 
to 

42.6 
Run 20 

50 
(0) 

42.6- J22, 
44.6 I ':IUJ 

Run 21 100(39) 
Run 22 
45. 5- l 00 
47.8 (100) 

Run 23 100 
47.8- (70) 
49.8 

Run 24 
49.8 100 

to (100) 
53.0 

l 



CLIENT 

PROJECT 

SITE 

DEPTH 
(FTJ 

60 
(42.4) 

TO 
(49.5) 

80 
(56.6) 

) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

S.usitna Hydroelectric Project HOLE NO. BH-5a 

Devil Canyon (Nort~ Bank) SHEET NO. 3 OF 20 

ROCI< TYPE 

Argi 11 ite 

~ 

DESCRIPTI CN :COLOR, TEXTURE, FOLIATION,.JOINTING, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR G.AIN, CAVING, LOST CORE, CEMENTING, ETC 

67.9-70.8 -Joints, average 30' and 50", iron 
oxide and silt fillings. 

73.9-74.4 - Fracture zone, healed with 
carbonate, hard. 

76.7-77.2- Fracture zone, joints at 30" and 
40', closely to very closely spaced, iron 
oxide staining. 

80.4-95.0- Quartz stringers, 20", crosscut 
bedding., very thin. 

82.0-85.3- Bedding/foliation, 15". 

4 ~ 

l 

LENGTH 
OF RUN 

{FT.) 

Run 25 

REC 
(RQD) 

53.0 100 
to (96) 

57.8 

Run 26 

57.8 92 
to (92) 

62.7 

Run 27 
62.7 100 
to (94) 

67.7 

Run 28 

67.7 98 
to (94) 

72.5 

Run 29 
72.5 88 
to (78) 

75.7 
I R1 n 31 on 
Run 31 
76.3-

~~~) 78.3 
Run 32 
78.3- 100 
80.4 (90) 

Run 33 
80.4 100 
to ( 100) 

83.8 

Run 34 

J ',lj 
i! 

0 

CLIENT 

PROJECT 

SITE 

DEPTH 
(FT) 

(~~.6) 

100 
(70. 7) 

110 
(77 .8) 

' j 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
8 U FFA LO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-5a 

Devil Canyon (North Bank) SHEET NO. 4 

ROCK TYPE 

Argi 11 ite 

l 
:1 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FALJLTI NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENT! NG, ETC. 

86.1-87.0- Joints, two, 15-20", parallel 
bedding, slickensides, heavy iron oxide 
staining with calcareOLIS 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, 20°. 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° 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, 10-15°, poorly to 
~~Ew~~~~ 1 oped. Composition approaching 

'A l 
J ) 

LENG1H 
OF RUN 

fFT) 

83.8-
86.7 

Run 35 
86.7 
to 

90.5 

Run 36 
90.5 
to 

95.0 

Run 37 
95.0 
to 

98.0 

Run 38 

98.0 
to 

102.0 

Run 39 

Run 40 

104.5-
106.0 
Run 42 
f---·~ 

Run 43 
108.0-
109.6 

Run 45 

109.6 
to 

114.1 

Run 46 

OF 20 

R":C 

(ROD) 

100 
(72) 

100 
(29) 

93 
(82) 

97 
(87) 

65 
(35) 

r6f 
( §8) 
100 
(O) 

dfu_ 
1 00( 50) 

100 
(88) -

92 
(60) 

100 
(87) 

" j 



1 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 5 OF 20 SITE 

DEPTH 

(FT.l 

120 
(84.9) 

130 
(90.4) 

140 
(99.0) 

Devil Canyon (North Bank) 

ROCK TYPE 

Aroi 11 ite 

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

116.0-121.0- Joint spacing close to 
moderately close, partly open with iron oxide 
staining and carbonate. 
120.6- Joint, 15°, 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°. 

124.8- Joint, 25°, parallels bedding, open, 
carbonate coating. 

128.0-134.0- Fracture zone, joints, closely 
spaced at 30-35° and 70°, healed. 

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. 

146.1-146.8- Vein, 10-15°, sulphide 
mineralization. 

LENGTH 
OF RUN 

(FT.) 

REC 
(ROD) 

Run 47 
115.9 100 
to (71) 

120.8 
Run 48 100 
120.8- (59) 
123.0 

Run 49 100 (Ol 

Run 50 
123.7 100 
to ( 100) 

128.0 

Run 51 100(100 

Run 52 

129.0 100 
to (100) 

134.0 

Run 53 100 
(47) 

Run 54 
135.9 100 
to (94) 

140.9 

Run 55 

140.9 1 DO 
to (100) 

145.8 

Run 56 
145.8 100 
to (100) 

149,3 

1 .---1 

CLIENT 

~-~1 l -l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

] 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 6 OF 20 SITE 

DEPTH 
(FT.) 

150 
(106.1) 

160 
(113.1) 

170 
(120. 2 

Devil Canyon (North Bank) 

ROCK TYPE 

Argi 11 ite 

Meta-argi 11 ite 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOt NTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, I.:.OST CORE, CEMENTING, ETC 

149.5- Joint, 35°, well developed slicken
sides, tight, chloritized. 

154.8-155.8- Graywacke, fine grained, 
medium gray. 

155.6-155.9- Fracture zone, very closely 
spaced joints at 40-50°, open, carbonate/ 
limonite staining. 

156.5 (. 
156.7 5 Joints, 50°, open, carbonate and 
minor limonite. 
159.4- Joint, 25°, slickensides, carbonate 
and iron oxide. 

Run 57 

149.3 
to 

154.2 

Run 58 
154.2 
to 

158.0 

100 
100) 

97 
(82) 

Run 59 
158.0 100 
to (86) 

163.0 

166.1 -Joint, 20°, crosscuts bedding, well Run 60 
developed slickensides, zones of clay and 163.0 100 
breccia. to (68) 
167.9-170.6- Fractures, irr~gular, healed, 168.0 
very closely spaced. 

168.9- Joint, 25°, well developed 
slickensides, tight, carbonate. Run 61 

Rock description as above but with phyllitic-- 16S.O 98 
to (86) 

sheen. 173.0 
170.6-205.5 - Joints, closely spaced. 

175.0- Joint, 30°, slickensides, tight, 
chloritized. 

----+----1 
Run 62 100 
17 3 . 0- ( 1 00) 
175.4 

Run 63 
175.4 100 

177 . 2-l--------......t-~-,--:-------=-~--.,----~---;----:-c--;---o-c;----1 l' !~ n ( 1 DO) (125.5 Argillite/ Rock description as above, interbedded with 11 ~.u Graywacke light to medium gray graywacke as stringers. 

180 
(127.3) 

Bedding/foliation generally 0-10°. Localized ~~~.~4 96 thin phyllitic bands. to (89) 
183.3 



~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
8 UFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 7 OF 20 SITE Devfl Canyon (North Bank) 

DEPTH 
(FT.l 

190 
(134.4) 

ROCK T'T'PE 

Ar9illite/ 
Graywacke 

197 1-A ·n·t (139.3) rgl 1 e 

zoo 
(141.4) 

210 
(148.5) 

4 
I 

OESCRIPT\ON :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULT\ NG, 
ALTERATION, WATER LOSS OR GAIN,CAVING 1 LOST CORE, CEMENTING, ETC 

183.3-188.0- Core barrel mislatch. 
1.3 feet. 

Core 1 ass 

187.1-187.3- Quartz vein, zoo. 
18.8.0-191.9- Fracture zone, well healed 
fractures. 

190.21 
190.4) Joints, 30-50°, irregular, partly 
open, slickensides. 

LENGTH 
OF RUN 

{FT.] 

Run 64 

REI. 

(RQO) 

1---------f-----J. 

Run 65 

183.3 
to 

188.0 

Run 66 

188.0 
to 

193.3 

66 
(23) 

100 
(77) 

193.9- Fracture, 50°, irregular, slickensides,_ ___ + .. -
Run 67 
193.3 
to 

196.3 

100 
(100) 

--,-~-------c------c---c----- Run 68 1 00 
Rock description as above, with thin inter- (100) 
beds of graywacke locally. Joints, tight. 

203.0-217.0- Fractures, numerous, healed. 

203.2- Joint, zoo, crosscuts bedding, 
faint slickensides. 

203.5-204.0 - Fracture and quartz 
stringers, 15°, 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°. 

1 j 

Run 69 
198.1 100 

to (88) 
203.0 

Run 70 
203. 0 100 
to ( 63) 

206.0 

Run 71 
206.0 96 
to (96) 

211.3 

Run 72 

1 1 
~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
8 UFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SITE 

DEPTH 
(FT.) 

220 
( 155. 6) 

230 

(162,6) 

240 
(169. 7) 

j 

Devil Canyon (North Bank) SHEET NO. 8 OF 20 

ROCK T'I'PE 

Argi 11 ite 

DESCRIPTION: COLOR, TEXTURE, FOUATION,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN 1 CAY\ NG, LOST CORE, CEMENTING, ETC. 

215.0- Joint, 0-10', possible shear, silt/ 
sandy coating. 

222.5-225.0- Fractures, healed, very closely 
spaced and irregular, healed, small quartz 
vein. 

240.8- Joint, 30°, tight, chlorite coating. 

LENGTH R£C 
OF RUN 

{FT.) {RQD) 

Run 72 100 
211.3- (80) 
215.3 

Run 73 
215.3 100 
to ( 93) 

218.3 

Run 74 

218.3 
to 

222.8 

Run 75 

222.8 
to 

227.8 

100 
(100) 

100 
(1 00) 

Run 76 

227.8 100 
to (100) 

232.6 

Run 77 
232.6- l 00 
235.1 ( 1 00) 

Run 78 

235.1 100 
to (1 00) 

239.5 

Run 79 )~~) 

Run 80 
241.3 100 

244.1-247.1- Fracture zone, very thin joints, to (100) 
30°, very closely spaced, healed. 244.4 

~ ~ l 



l 
~- ··~ 

~1 

CLIENT 

~~~-] ~~] 1 
-~ cl ~·c····cl 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

~-J 

P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 9 OF 20 SITE 

DEPTH 

(FT.) 

250 
(176. 7) 

.260 
( 183.8) 

270 
(190. 9) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argi 11 ite 

DESCRIPTION :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING 1 ETC. 

247.1-252.1 - Core loss 0.4 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. 

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. 

L~NGTH 

OF RUN 
tFIJ 

Run 81 

REC 
(ROD) 

244.4 93 
to (73) 

247.4 

Run 82 
247.4 100 
to (94) 

252.4 

Run 83 
252.4 100 
to (65) 

256.7 

Run 84 
256.7 100 
to (75) 

261.8 

Run 85 
261 .8 93 
to (80) 

266.4 
j--~ 

Run 86 1 

266.4 100 
to (85) 

271.2 

1---·~-.+----1 

Run 87 
271.2 92 
to (71) 

276.4 

·-···~] .~· ·~ 

l -] ~~·~] ····-··-, ·--~----,_" -l l 
~-~ -] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

-~ 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 1 0 OF 20 SITE 

DEPTH 
(fT.) 

280 
(198.0) 

290 
(205.0) 

297.7 
(210.5) 

300 
(212.1) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argi 11 ite 

Graywacke 

Q.ESCRIPTION :COLOR, TEXTURE, fOUATION,JOINTI NG, FRACTURING, fAULTING, 
ALTE:RATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

285.6-288.0 - Quartz stringers, irregular. 

288.0-289.7- Fracture zone, closely spaced, 
open to healed joints at 30°, faint slicken
sides. 

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 hea 1 ed and rebroken. 
Generally at 20° and 40-50°. Faint slicken
sides. 

LENGTH 
OF RUN 

{FT.) 

Run 88 

REC 
(RQD) 

276.4 96 
to (96) 

281.6 
f..R'u...,.n '8"'9.-t---·~~~ 
281.6 
to 

284.2 

Run 90 

100 
(88) 

284.2 98 
to (93) 

288.6 

Kun Y 1 l72 
31) 

Run 92 
289.9- 72 
292.4 (48) 
f-----ji----

Run 93 
292.4 86 
to ( 10) 

296.4 
Run 94 100 

(0) 

Run 95 
297.9 100 
to (92) 

302.9 

Run 96 
302.9 98 

to (86) 
307.2 

Run 97 
307.2 100 
to (90) 

312,0 



~ 
j 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. 8H-5a 

SHEET NO. ll Of ZQ SITE 

DEI='TH 
(!01.) 

310 
(Zl9.2) 

3ZO 
(Z26.2) 

330 
(Z33.3) 

340 
(Z40.4) 

.::1 

Devil Canyon (North Bank) 

ROCK TYPE 

Graywacke 

j 

~:COLOR, TEXTURE, FOLIAT\ON,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

317.0-317.7- Fracture zone, very closely 
spaced joints parallel to bedding/foliation. 

LENGTH 
OF RUN 

{FT.) 

Run 97 

Run 98 
312.0 
to 

317.3 

Run 99 
317.3 

to 

REG 
(RQD) 

100 
(85) 

93 
(43) 

3Z0.5- Joint, zoo, minor shear with 1/16 
clay/breccia, highly chloritized. 

inch 3ZO. 3 
1---------

32Z.0-3Z3.6- Fracture zone, healed with 
quartz, joints at 50-60°. 

3Z5.8-326.4- Joint, 15°, minor shearing 
healed with carbonate, parallels bedding/ 
foliation. 

333.Z-333.4- Joint, Z5°, crosscuts bedding, 
healed with clay/breccia and carbonate. 
333.3-333.8- Shear/fracture zone, very 
closely spaced joints, slickensides. 
chloritized. 

Run l DC 

3Z0.3 100 
to (78) 

3Z3.9 
f--

Run 101 
3Z3. 9 100 
to (89) 

3Z8. 3 

Run 1 0< 
3Z8.3 
to 

333.3 

Run 103 

Run 104 
334.7 
to 

338.3 

100 
(9Z) 

93 
(Z9) 

100 
(89) 338.0- Joint, 15°, slickensides, tight, 

highly chloritized. 
. Run l 0 

340.6- Joint, Z0-30°, curved, minor shear1ng, 338.3-
highly chloritized. 343.3 

1) ~ ~ 

98 
(78) 

~ ; 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 12 OF ZO SITE 

DEPTH 

(FTJ 

350 
(Z47.5) 

360 
(254.5) 

370 
(261. 6) 

1 
;J 

Devil Canyon (North Bank) 

ROCK TYPE 

Graywacke 

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

LENGTH 
OF RUN 

(fT_} 

REG 
{RQD) 

342.0-348.5 - Fracture/shear zone, very un 105 
closely to closely spaced fractures, partially b-u-n~1~06~----l weakly healed. Joints at 20°, Z5°, 30°, and 
60°. Carbonate common. Possibly shearing. 3 i~· 3 (~~) 

342.0-343.5- Highly fractured zone, 346.4 
numerous joints at 20-30°, weakly healed. 
Core loss 0.6 feet. Run 107 i~~) 

\ftlnfos 

354,3- Fracture, 10-15°, irregular, faint 
slickensides, chloritized. 

36l.Z-361.5- Joint, zoo, tight, faint 
slickensides, planar, chloritized. 

367.4-392.4- Joint spacing wide to very wide. 
Thickly bedded at approximately 0-10°. 

i 

Run l 09 
350.5 
to 

100 
(75) 

100 
(79) 

354.7 
1-----l---.-J 

Run 110 
354.7 
to 

358.1 

Run 111 
358.1 
to 

363.1 

94 
(59) 

100 
(96) 

1-----1'----

Run 112 
363. l 
to 

368. l 

Run 113 

368. l 
to 

373. l 

~ 

i 

100 
(98) 

100 
(98) 

1 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO BH-5a 

SITE Devil Canyon (North Bank) SHEET NO. 13 OF 20 

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING; FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. (FT) (ROD} 

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- ( 10~) 382.5 100 

Rim 117 l~g, 

Run 118 

386.2~387.1 -Fractures, very tight, healed. 383.5 100 
to (94) 

388.2 

Run 119 100 
(73) 

390 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 

396.5 100 matrix. 
to (100) 

401.3 
400 

(282.8) 
Run 12 100 

(87) 
Run 12 

~aywacke Rock description as above. Joint spacing 1gn- }~g, 403. 1~) wide to very wide. Healed fractures at 20° 
280.2 and 40°, faint slickensides on chloritized 

l --·~c-1 J ) '1 ) 1 ~ ~-] 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

---
l 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH~5a 

SHEET NO. 14 OF 20 SITE Devil Canyon (North Bank) 

DEPTH DESCRIPTION :COLOR, TE)(TURE, FOLIATION,J(II NTI NG, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

(FTl ALTERATION, WATER LOSS OR GAIN, CAVING, t..OST CORE, CEMENTING, ETC. {FT) (RQD) 

Graywacke surfaces. Run 126 
404.6- 100 
407.4 (96) 
--

Run 127 
410 407.4 100 

(289.9) to (92) 
412.3 

Run 128 

412.3 1 DO 
to (89) 

416.8 

Run 129 
416.8 100 
to (94) 

420 421.9 
{296.9) 

Run 130 94 
(56) 

-~ 

Run 131 
425.7 423.7 98 

\301.0) Argi 11 ite Rock description as above. to (87) 
425.7-456.6- Joints moderately close to 428.4 
widely spaced, average 30°. Low angle set, 
15°, highly chloritized. 

430 
Run 132 

(304.0) 428.4 100 
to (90) 

433.6 

Run 133 
437.8- Shears, minor, joints at 40°, highly 433.6 94 
chloritized with very thin coating of clay/ to (88) 
breccia, tight. 436.8 i 



CLIENT 

PROJECT 

SITE 

DEPTH 
(FT.l 

440 
(311.1) 

450 
(318.2) 

460 
325.2) 

ACRES. AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-5a 

Devil Canyon (North Bank) SHEET NO. 15 OF 20 

DESCRIPTION : COLOR, TFXTURI:., FOLIATION ,JOINT! NG, FAACTURINC, FAUL-TING, 
ROCK TYPE 

ALTERATION, WA:r£R LOSS OR GAIN, CAY I NG, LOST CORE, CEMENT! NG, ETC. 

Argillite 

440.4-442.5- Zone of very closely spaced 
joints at 30-35", tight, chloritized. 

441.5-442.5- Shears, 20-25°, very closely 
spaced, highly chloritized, slickensides, 
carbonatejgouge/brecci a coating. 

445.0- Joint, 20", healed, very tight, faint 
slickensides. 

451.6-456.6- Core barrel mislatch. 

456.6-5.27.4- Joint spacing generally wide to 
very wide with zones of very close to closely 
spaced. Occasional irregular, healed 
fractures and quartz stringers. 

LENGTH 
OF RUN 

(FT.) 

Run 134 

Run 135 

438.4 
to 

442.9 

Run 136 

442.9 
to 

446.9 

Run 137 
446.9 
to 

452.0 

Run 138 

452.0 
to 

457.0 

Run 139 
457.0 

to 
461.9 

Run 140 
461.9 
to 

466.9 

Run 141 

REG 

(RQD) 

~~~) 

97 
(69) 

100 
(100) 

98 
(90) 

72 
(0) 

100 
( 96) 

100 
(100) 

100 
( 100) 

] 
.I 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SITE Devil Canyon (North Bank) SHEET NO. 16 OF 20 

DEPTH DESCRIPTION; COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAUL.TI NG, LI::NGTH REC 
ROCK TYPE OF RUN 

(FT.) ALTERATION, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING, ETC. (FT.) (ROD) 

470 Argillite 
Run 141 

(322.3) 466.9 100 
to (1 00) 

471.9 

Run 142 

471.9 100 
475.5-475.9- Quartz vein~ 5-10", 1/2 inch to ( 1 00) 
wide. 476.9 

476.8 - Joint, 50°' open, planar. 

478. 6 - Joint, 60". part open, rough. Run 143 
476.9 100 

480 
to (94) 

(333. 6) 
481.9 

Run 144 

481 .9 l 00 
to ( 1 00) 

486.9 

Run 145 
486.9 100 

490 
to (96) 

(346.4) 491.9 

Run 14E 
491.9 100 
to (82) 

497.0 

Run 14 

497.0 100 

500 
to ( 96) 

(353.5) 
502.0 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

-- ... , 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroe 1 ectri c Project HOLE NO. BH-5a 

SHEET NO. 17 OF 20 SITE 

DEPTH 
[Fl:) 

510 
(360.6) 

520 
(367.6) 

530 
(374. 7) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argi 11 ite 

OESCRif>TION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, l..OST CORE, CEMENTING, ETC 

505.2- Joint, zoo, possible shear healed 
weakly with carbonate. 

510.4- Fracture, 60°, open, rough, irregular. 

513.0 - Shear, 40°, highly chloritized, 1/16 
inch clayey breccia, slickensides. 

515.5-516.8 - Fracture, 0-20", very irregular, 
highly chloritized. 

522.7-527.4- Shear/fracture zone, joints 
very closely spaced at 10° and 20°, generally 
irregular, slick, highly chloritized, well 
developed slickensides, carbonate. Core loss 
2.4 feet. 

527.4-538.1 -Fracture zone, closely to 
moderately closely spaced joints and fractures 
at 20-30° and 50°, highly chloritized with 
carbonate. Many are healed, rebroken by 
drilling. 

LENGTH 
OF RUN 

(FT) 

Run 147 

REC 
[ROD) 

Run 148 -~ 

~un 149 
503.4 100 
to (100) 

508.4 

Run 150 
508.4 100 
to (100) 

513.7 

Run 151 
513.7 96 
to (85) 

518.4 

Kun 1 ~< 71 
(29) 

--

Run 153 
519.8 100 
to (84) 

523.6 
--

Run 154 
523.6 57 
to {12) 

528.5 

Run 15t 
528.5 100 
to (94) 

533.5 

···cJ - "] --,1 "l ~--~) -1 --~--} "1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

"1 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SITE 

DEPTH 

(FT-l 

540 
(381.8) 

550 
(388.9) 

560 
(395.9) 

Devil Canyon (North Bank) SHEET NO. 18 OF 20 

ROCK TYPE 

Argillite 

DESCRIPTION. COLOR, TEXTURE, FOLIAT!ON,JOINTING, FRACTURING, FAULTING, 
~N, WATER LOSS OR GAIN, CAVING, l..OST CORE, CEMENTING, ETC. 

538.1-540.9- Shear/fracture zone, healed. 
Joints, 0-5°, very closely spaced, weakly 
healed with carbonate, tight, highly 
chloritized. 
540.9-597.7 -Joints, wide to very widely 
spaced, generally at 20", healed with carbonatE 

LENGTH 
OF RUN 

IF'T:l 

Run 156 

REC 
tROD) 

533.5 98 
to (90) 

538.5 

Run 157 
538.5- 100 
540.7 (0) 

and rebroken by drilling, highly chloritized. Run 158 
Secondary set at 40-45°, moderately closely to 

540 7 widely spaced, tight. to. 100 
(46) 

545.7 

Run 159 
545.7 98 
to (86) 

550.6 

Run 160 
550.6 100 
to (100) 

555.7 

Run 161 

555.7 100 
to (100) 

560.9 

Run 162 

560.9 98 
to (88) 

565.9 

) 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFfALO , NEW YORK 

DRtt.LING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. ?5700.05 

·PROJECT 'Susitna Hydroelectric Project HOLE NO BH-5a 

SITE 

DEPTH 

IFTI 

570 
( 403. 0) 

580 
(4TO .. l) 

590 
(417.1) 

De vi 1 .Canyon (North Bank) SHEET NO. 19 OF 20 

ROCK TY"E 

Argi 11 i te 

DESC:RIPTI ON: COLOR, TEXTURE, FOLIATION ,JOI NTJNG, FRACTURING, FAULTl NG, 
ALTERATfON, WATER LOSS OR GAIN, CAVlNG, .LOST CORE, CEMENTING, ETC 

' 3 

~~N~0~ REC 
(FT) ( RQD) 

Run 163 

565.9 100 
to (1 00) 

570.4 

Run 164 

570.4 100 
to (92) 

575.4 

Run 165 

575.4 100 
to (94) 

580.7 

Run 16E 

580.7- 100 
to (87) 

583.7 

Run 16 

583.7 100 
to (94) 

588.5 

Run 16 

588.5 100 
to (100) 

592.6 

Run 169 

592.6 92 
to (92) 

597.9 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P 5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5a 

SHEET NO. 20 OF 20 SITE 

DEPTH 
(fT_) 

597.9 
(4.22. 7) 

600 
(424.2) 

·~ 

Devil Canyon (North Bank) 

ROCK TYPE 

Aroi 11 ite 

OESCAIPTI ON :COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
~N, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

END OF BORING 

•' 
] 

Run 169 92(92) 

1 



--, ----1 1 --- l ,-,---, ---~-1 -~-----~ - } 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHO"-R'-'JT'-'Y ________ _ Job No. P5700. 05 

Project Sus itna Hydroelectric Project Hole No. BH-5a 

] 

Site Devil Canyon (North BaDl<l_ Sheet No. _1_ of _2_ 

ROCI< TYPE REMARKS 

Fracture zone. 

zone, 

l 1 
--

l ,-,.-l 1 
·-·~ '] ] 

-·~-· ] 'l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 

Project_ Susitna Hydroelectric Proj_"'-e"-ct..__ __ 

Site Devi 1 C~,o"-r-"-th"-.bB,a_ccn"-k )L_ ____ _ 

Job No. P5700.05 

Hole No. BH-5a 

Sheet No. _2_ of _2 __ 

REMARKS 

Shear. 

Shear. 
Shear/fracture zo 

Shear/fracture zon 

END 
597. 9' 

•• 



---1 -·'~--1 

CLIENT: 

PROJECT: 

SITE: 

CONT RACT!JR: 
LOGGED BY·. 

DRILLING 
METHOD: 

LOCATION: 

NOTES: ~l 

OEPTH 
(FT} 

,---,<, "'"-----· ~~ -~--.. -, '] '} I 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

--~-- '] 

ALASKA POWER AUTHORITY JOB NO.: P5700.05 

Susitna Hydroelectric Project HOLE NO.; BH-5b 

Devil Canyon (North Bank) SHEET NO. 1 OF 

Interstate Exploration Inc. DRILLING DATES·. June 19 TO June 26, 1981 
K.J. White, M.P. Bruen DATL July 1981 

SOIL - CASING DIAMETER: NW ( 3. 0") I. D. 
ROCK Diamond Core - Triple Tube CORE DIAMETER: NO (1.75") O.D. 

LATITUDE N3,222,964 ELEVATIONS, DATUM MSL, A.S.P.C., 
DEPARTURE "E616, 638 GROUND SURFACE 

AZIMUTH 277° ROCK SURFACE 
DIP 45° BOTTOM OF HOLE 

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

976.6 
976.6 
835.0 

ROCI( TYPE 
DESCRIPTION: COLOR 1TE:XTURE, FOLIATION, JOINTING, FRACTURING, f'AULTING 1 

~N 1 WATER LOSS OR GAIN 1 CAVING, LOST CORE, CEWENTING, ETC. 
RUN 

LENGTH 

Zone 4 

% 
REC 

(RQO) 

7 

0.0 Argillite Medium to dark gray, fine grained meta
sedimentary rock. Very thin beds coincident 
with weak to moderately developed foliation. 
Occasional very thin to thin beds of light 
gray, fine qrained graywacke. Fresh, hard, 
and well indurated. Minor quartz veins and 
stringers. Sulphide mineralization, pre
dominantly pyrite, crystals up to 0.5 inch, 

Run 1 
0.0-
2.5 

10 
(7. 1) 

20 
( 14. 1) 

some being replaced by quartz. 

Run 2 
2.5 
to 
6.3 

Run 3 

92 
(24) 

87 
(55) 

75 
(41) 

Joints close to moderately close spaced with 
iron oxide staining near surface, and chlorite 
and carbonate at depth. 1---t----+ 

0.0-88.3 - Joints close spaced, iron oxide 
staining. 

7.9-8.7 - Core broken ~v drilling, pieces less 
than or equal to 0.2 feet. 

11.0- Bedding foliation at 60°. 
14.1-14.3- Core broken by drilling. 

19.5-20.6 - Some core loss. 
by drilling, pieces up to 2 

/J. 
DATE; 

Core badly broken 
inches. 

February 1, 1982 

Run 4 
7.9 
to 

12.9 

84 
(54) 

Run-s- rrr, 
--

Run 6 
14.7 
to 

100 
(57) 

eli&-+----+ 
Run 7 
14.7-
19.4 
Run 8 

100 
(28) 

l ) l 1 
-

] ] 
·~ 

1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5b 

SITE 

DEPTH 
{FTJ 

30 
( 21. 2) 

40 
(28.3) 

50 
(35.4) 

Devil Canyon (North Bank) SHEET NO. 2 OF 7 

ROCK TYPE 

Argi 11 ite 

DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTI NG 1 FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

37.1 -Joint, 40°, faint slickensides. 
37.3-39.3- Core loss of 1.6 feet. Core 
broken by drilling, pieces average 1 inch. 

40.3- Bedding/foliation at 50°. 
41.7-42.0- Core broken by drilling, pieces 
0.5 inch to 1 inch. 

45.9- Joint, 50°, talc/chlorite coating. 

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. 

LENGTH 
Of RUN 

(FTI 

rR-lln _;!_ 

Run 10 

REC 
(RQD) 

3Y 

21.5 100 
to (79) 

26.3 

Run 11 
26.3 93 
to (76) 

29.2 
.---~-f----

Run 12 

29.2 96 
to (85) 

34.0 

Run 13 
34.0- 100 
36.7 (15) 

Run 14 
36.7- 54 
39.3 (13) 

Run 15 

39.3 94 
to (88) 

44.2 

Run 16 

44.2 100 
to (85) 

48.1 
-~ 

Run 17 ( 10~) 100 
Run 18 
49.3 96 
to 

52. 1 
(68) 

) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POI,ER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5b 

SITE Devil Canyon (North Bank) SHEET NO. 3 OF 7 

~---,----------,-------------------------------,----,----
DEPTH 
(IT) 

flO 
(42.4) 

70 
(49.5) 

80 
(56.6) 

ROCK TYPE 

Argi 11 ite 

DESCRIPTION: COLOR, Ti::XTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAl N1 CAVING, LOST CORE, CEMENTING, ETC 

57.2-57.7- Core broken by drilling, pieces 
1 inch to 2 inches. 

58.2c58.7 -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" 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" to 20". 

82.5C83.8- Core broken by drilling, pieces 
0. 5 inch to 2 inches. Joints at 20" to 60", 
some have chlorite coating and slickensides. 
83. 0-83.? : Cilre broken by drilling, pieces 
i!vPrnoe 1 incn 

LI::NGTH 
OF RUN 

IFTl 

Run 19 

REC 
(ROD) 

52.1 96 
to ( 61) 

57.0 

Run 20 
57.0- 100 
5g.4 (54) 

Run 21 
59.4 91 
to (74) 

62.9 

Run 22 

62.9 
to 

66.6 

Run 23 
66.6 
to 

69.3 
Run 24 
69.3-
71.8 

Run 25 
71.8 
to 

76.2 

97 
(76) 

100 
(89) 

100 
(96) 

98 
(71) 

76.2- 100 
77.9 (68) 

Run 27 (j1) 
Run 28 
79.3 95 

to ( 76) 
83.0 

Run 29 100 
~~·~- (50) 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORTTY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH- 5b 

SITE 

DEPTH 

IFTI 

90 
(63.6) 

100 
(70. 7) 

110 
(77 .8) 

Devil Canyon (North Bank) SHEET NO. 4 OF 7 

ROCI< T'I'PE 

Argillite 

DESCRIPTiON :COLOR, TEXTURE, FOLIATION,JOINTING, FRACTURING, FAULT! NG, 

ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE 1 CEMENTING, ETC 

84.9-86.9- Core loss of 0.8 feet. Core 
broken by drilling, pieces 0.5 inch to 2 
inches. 

LENGTH 
OF RUN 

IFTI 

Run 30 
84.8-
ilh q 

Run 31 

REC 
(RQD) 

76 
(O) 

88.3-90.7- Shear/fracture zone, joints very 86.9- 100 
( 67) close spaced, joints at 25" to 70°, chlorite 89.3 

and silt coating, some have slickensides. ~R-un~3coc2+----l 
88.3-102.0- Joints close to very close spaced, 89.3 100 

(67) chlorite coating. to 

102.0- Beddingjfoliation at 30" to 40". 

102.0-200.3 - Joints close to moderately close 
spaced, average 1 foot, trace of carbonate 
and chlorite coating. 

109.7- Shear, 30", 0.1 inch of breccia, 
slickensides, chlorite coating. 

115.5- Bedding/foliation at 50". 

116.0- Joint, 50", slickensides. 

92.3 

Run 33 

92.3 
to 

96.1 

Run 34 

100 
(68) 

96.1 100 
to (70) 

99. 1 
Run 35 

99.1- 100 
101.6 (56) 

Run 36 
101.6 97 
to (51) 

1 OS. 1 

Run 37 100(100 
Run 38 100(100 

Run 39 )2~\ 

Run 40 

108.0 99 
to (99) 

112.0 

Run 41 

112.0 
to 

116.0 

95 
(83) 
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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 

SHEET NO, 5 OF 7 SITE 

DEPTH 

{FT) 

120 
{84.9) 

130 
{91. 9) 

140 
{99.0) 

Devil Canyon (North Bank) 

ROCK TYPE 

Argi 11 i te 

OESCRIPTI ON: COLOR, TE:.ITURE, FOLIATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

LENGTH 
OF RUN 

{fT.) 

REC 
(ROD) 

un 42 94 
116.0- (88) 
119.3 

Run 4J 

119.3 100 
to (90) 

123.7-124.1 -Core broken by drilling, pieces 124.2 
0.5 inch to 1 inch. 

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 

Run 46 
134.3 
to 

139.3 

Run 47 

96 
(90) 

100 
{88) 

100 
(96) 

139.3 100 
to (86) 

143.7 

Run 48 

Run 49 
145.2 
to 

149.3 

95 
{89) 

---1 - ---, ·--~ l -----1 1 
-------

1 --1 ,~--~-

l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

__ ,.,_ ,-.~ 

'] 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus i tna Hydroe 1 ect ric Project HOLE NO. BH- 5b 

SITE Devil Canyon (North Bank) SHEET NO. 6 OF 7 

DEPTI-1 
(FT.l 

ROCK TYPE 

150 Argillite 
{106.1) 

160 
(113.1 

170 
(120.2 

180 
._(127.3 

DESCRIPTION; COLOR, TEXTURE, FOUATION,JOINTING, FRACTURING, FAULTiNG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, .LOST CORE, CEMENTING, ETC. 

154.5- Bedding/foliation at 50°. 

LENGTH 
OF RUN 

(FT.) 

Run 50 

REC 

(RQD) 

149.3 99 
to {96) 

154.5 

Run 51 

154.5 

158.0-159.3- Shear/fracture zone, joints 
close spaced. Shears at 30° and 50°, 0.1 
of breccia, clay, and chlorite, fractures 
40°. Core badly broken, pieces average 1 
many have slickensides and clay coating. 
loss of 0.5 feet. 

to 
very 159.3 
inch 

100 
{90) 

at 
inch, Run 52 
Core 

159.3 - Quartz vein at 40°, 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. 

167.1-168.0- Core loss of 0.6 feet. Core 
broken by drilling, pieces 0.5 inch to 1 inch. 

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, 50°, silt/clay coating. No 
evidence of shearing. 
180.1-181.5- Core broken by drilling, pieces 
0.1 feet to 0.2 feet. 

159.3 
to 

164.3 

Run 53 

80 
(77) 

164.3 94 
to (90) 

169.3 

Run 54 

169.3 100 
to {86) 

174. 1 

Run 55 
174.1 
to 

179.3 

Run 56 

100 
{86) 

100 
(80) 

l 



CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700. 05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-5b 

SITE Devil Canyon (North Bank) SHEET NO. 7 OF 7 

DEPTH 
(FT.) 

190 
(134. 4 

ROCK TYPE 

Argi 11 i te 

DESGRIPTI ON; GO\..OR, "TEXTURE, FOUATION, JO\NTING, FRACTURING, FAULT IN~, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

187.0-188.7- Shear/fracture zone, joints very 
close spaced. Joints at zoo 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 zoo have slickensides, 
most have a trace of silt coating. Core loss 
of 0.2 feet. 

199.9- Shear, 50°, slickensides, less than 
0.1 inch of gouge. 

Run 57 

18Z .3 l 00 
to ( 94) 

187.3 

Run 58 85 
187.3- (6Z) 
189.3 
Run 59 

189.3 100 
to (100) 

192.7 

Run 60 
192.7 92 
to (69) 

195.3 
Run 61 
195.3 100 
to (96) 

200.3 

200. 3 }--------!----------cc----:---,-,,----------+---+----1 
(141.6 END OF BORING 

~· 
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

C I i e nt ----'-'AL,_,A=S~KA"--'P_,_O.,.WE='-R'-'-"AUCC'T'-"H"'O'""R I,_,T_,_Y ___ ~ 

Project Susi tna Hydroe1 ectri c Project 

Site Devi 1 Canyon (N,_--o'--rt"'h'-"-Ba"'n-"-k'-'-) ____ _ 

Job No. --'P-'5"-7'"'00"-'.'-"0"'-5 __ 

Hole No.~_b~

Sheet No. ~1- of ~1~ 

TYPE REMARKS 

Shear/fracture. 

Shear/fracture 

Shear/fracture. 

Shear/fracture. 

e. 

-1 ---------, ------1 -') ] ] l ----} 
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CLIENT: 

PROJECT: 

SITE: 

CONTRACTIJR: 
LOGGED BY·. 

DRILLING 

-·---~, -~-1 ~---1 ----·-1 ') l 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRilliNG REPORT 

ALASKA POviER AUTHORITY JOB NO.; 

Susitna Hydroelectric Project HOLE NO.: 

Oevi 1 Canyon (South Bank) SHEET NO. 

Interstate Exploration Inc. DRILLING DATES-- May 18 TO May 31, 
R.R. Henschel DATE: July 1981 

SOIL Casing Advancer CASING DIAMETER: NW ( 3. 0") 

-~-1 

P5700.05 

BH-7 

1 OF 16 

1981 

I. D. 
METHOD: ROCK Oi amond Core - Triple Tube CORE DIAMETER: NQ (1.75") 0.0. 

LOCATION: LATITUDE N3, 221,701 ELEVATIONS: DATUM MSL, A.S.P.C., Zone 4 
DEPARTURE E616, 133 GROUND SURFACE 
AZIMUTH 009° ROCK SURFACE 
DIP 45° BOTTOM OF HOLE 

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

2) All angles measured to the core axis. 

1351 .0 
1343.2 
998.7 

DEPTH 
(H) 

ROCK TYPE 
OESCRI PTION~ COLOR ,TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, RUN 

ALTERATION, WATER LOSS OR GAIN, CAVING, LOST COR~, CEMENTING, ETC. LENGTH 

0 Overburden 

% 
REC 

{RQD) 

10 
(7 .1) 

------------4-----~--- TOP OF ROC~K~------------+~----~--~ 
11.0 

(7 .7) 

20 
( 14.1) 

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° 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. Jointing very 
closely to moderately closely spaced at 0-15°, 
55-65°, and 70-80°. 

/' 
DATE: February 1, 1982 

/ 

Run 1 

11.0 81 
to (0) 

14.8 

Run 2 
14.8 80 
to (0) 

19.2 

Rim 3 100 
( 17) 

-------) ----] ~,--- ) ,.-·--~ 

1 ~-1 - --1 1 ~-') 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRilLING REPORT 

-----) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus itna Hydroelectric Project HOLE NO. BH-7 

SHEET NO. 2 OF 16 SITE 

DEPTH 
(FT.) 

30 
(21.2) 

40 
(28.3) 

50 
(35.4) 

Devil Canyon (South Bank) 

ROCK TYPE 

Argi 11 ite/ 
Graywacke 

Argi 11 ite 

OESCRIPTI ON: COLOR, TEl<TURE, FOLIATION,JOINTI NG, FRACTURING, FAULT! NG, 
ALTERATION, WATER LOSS OR GAIN, CAVING, .LOST CORE, CEMENTING, ElC. 

11.0-12.7- Rubble zone. 
12.7-27.1 - Fracture zone, very closely spaced 
joints, 70-80°, paralleling bedding/foliation, 
and 0-15°, Iron oxide staining. Core loss 
1.4 feet. 

LENGTH 
OF RUN 

(FT/ 

19.2-
22.2 

Run 4, 5 

23.8-
25.4 

Run 8 
25.4 
to 

29.3 

Run 9 

REC 

(RQD) 

62 (O) 

94 
(25) 

100 
( 41) 

29.3 100 
to (83) 

37.5-38.1 - Fracture zone, very closely spaced 
joints at 0-10° and 70-80°. 

34.3 

Run 10 

34.3 
to 

39.3 

Run 11 

39.3 
to 

44.9 

Run 12 

44.9 
to 

49.3 

Rock description as above, with occasional Run 13 
thin beds of graywacke. Hard, fresh. Closely 
spaced joints. Numerous thin quartz veins. 49.3 

to 
53.1 

96 
(76) 

96 
(73) 

95 
(90) 

100 
(%) 

--···l 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NE'II YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

·. ·SITE Devil Canyon (South Bank) SHEET NO. 3 OF 16 

DEPTH DESCRIPTION ;. COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

(FT.) AL.TERATlON, WATER LOSS OR GAIN, CAVING, L.OST CORE, CEMENTING, ETC. (FT) \ROD) 

Arq illite Run 14 
~~~ 

Run 15 
54.1 l 00 

• 
to (94) 

59.0 

59.0 
(41.7) Quar.tz Light gray, fine to medium grained dike Run 16 

60 Di a rite material, very hard, sharp contacts. Joints 
( 42 .4) moderately close to widely spaced at generally 59.0 100 

10-20° and 70-80°. to ( 70) 
63.0 

f-

. Run 17 
63.0 l 00 
to ( 97) 

67.7 

~un 18 100(73 
IKUn r Y 

~~~) 
70 -

f--~ 

{49.5) Run 20 
69.6 l 00 

•. 
to (80) 

.73.3 74.9 
~51.8);: Argillite/ Rock description as above. 

. Graywacke 
Run 21 

74.9 l 00 
to (45) 

78.9 

80 Run 22 
(56:6) 78.9 85 

to ( 61) 
83.5 

83.5-86.4 - Core broken by dri 11 i ng. Fragment 
0.25 to 2 inches with chlorite coating, 

'Run 23 00(0) - :possible fracture zone. 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NE'II YORK 

DRILLING REPORT 

CLIENT ALASKA PO.IER AUTHORITY JOB NO. P 5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

SITE Devil Canyon (South Bank) SHEET NO. 4 OF 16 

DEFTH DESCRIPTION; COLOR, TEXTURE, FOLIATION,JOINTING,FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

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

Argillite/ Run 24 
Graywacke 

87.0-104.8- Shear/fracture zone at very 84. l 94 
closely to closely spaced joints, highly to (0) 
chloritized breccia and gouge, faint slicken- 89.1 
sides. 

90 87. 0-91 . 0 -· Core lass l. 3 feet. Run 25 
(63.6) 94.4-104.8- Joints, 70-80° paralleling 89. l 81 

beddinq and 0-10°, Core loss 3.3 feet. to (42) 
94.3 

Run 26 
94.3 64 
to (0) 

99.3 

-100 Run 27 
(70. 7) 99.3 54 

to (0) 
104. l 

Run 28 

104.1 93 
to ( 9) 

l 08.7 
108.3-122.4- Shear/fracture zone, very 
closely spaced joints. Extensive chloriti-

Run ZV 
(~ zation on rock fragments and joints. 

110 
(77 .8) 109.0-110.0- Breccia/gou9e. 

110.0-113.0- Joint, 40° and 20°, very Run 30 
closely spaced. ll 0. 0 56 
112.0-115.0- Breccia/gouge. to (O) 

115.0 

Run 31 24 
(O) 



.... ) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

.) 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

SHEET NO. 5 OF 16 SITE 

DEPTH 

lFTJ 

120 
(84.8) 

130 
( 91. 9) 

140 
(99.0) 

Devil Canyon (South Bank) 

ROCK TYPE 

Argillite/ 
Graywacke 

DESCRIPTION; COLOR, TE)(TURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, ~~N~J~ REC 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. I FT.) (RQO) 

125.9-130.7- Shear/fracture zone, very 
closely to closely spaced joints at 0-10°, 
50°, 80-90°, healed with carbonate, 
chloritized 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, 30-35°. 
Phyllitic 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 31 
115.0 
119.1 

24 
(0) 

Run 32 6 (O) 
Run 33 
120.2- 69 
122.4 (0) 

Run 34 
122.4 100 
to (27) 

126.1 
Run 35 
126.1- 86 
128.2 (O) 
Run 36 90 

(0) 

Run ·37 

130.1 89 
to (58) 

JJ..:l...l.. 
Run 38 
133.7 100 
to (99) 

138.6 

Run 39 
138.6 100 
to (83) 

142.1 

Run 40 100 
(89) 

Run 41 75 (0) 
Run 42 1 00( 100 
Run 43 

)~~) 
Run 44 
146.8- 100 
149.6 (100) 

) 'J 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

SITE 

DEPTH 
[1-J.) 

150 
( 106.1) 

Devil Canyon (South Bank) SHEET NO. 6 OF 16 

ROCK TYPE 

Graywacke 

DESCRIPTION : COLOR, TE)(TURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING,.LOST CORE, CEMENTING, ETC. 

LENGTH 
DF RUN 

(FT.) 

REC 

[RQO) 

Light gray, fine grained metasedimentary rock, f----jf---·-1 
thickly bedded, disseminated sulphide minerals. 

Run 45 
148.6 
to 

154.5 

Run 46 

100 
(90) 

157 . 2 f---. ·-
(111.1) Arq,-.,-,-i-te-/--t-R-o_c_k_d_e_s_c_n-·p_t_i_on_a_s._a-bo_v_e_.-Fol i-at_i_o_n_p_o_o_r-ly--1 154.5 100 

160 
(113.0) 

170 
(120.2) 

180 
127.3) 

Graywacke to well developed, generally parallel to 
bedding. Fresh, hard. 
Joints closely to moderately closely spaced at 
60-70°, 80°, and 0-10°. Carbonate filling 
common. 

to 
159.6 

Run 47 
159.6 
to 

164.4 

Run 48 
164.4 
to 

169.4 

Run 49 

169.4 
to 

174.4 

f---

Run 50 

174.4 
to 

179.5 

Run 51 

(95) 

100 
(95) 

100 
(91) 

100 
(1 00) 

--

100 
(100) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DR.ILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Sus i tna Hydroelectric Proj e.ct HOLE NO. BH-7 

SITE 

DEPTH 

(FT.) 

190 
(134.3) 

200 
(141.4) 

2JO 
(148. 5) 

Oevtl Canyon (South Bank) SHEET NO. 7 OF 16 

ROCK TYPE 

Argillite/ 
Graywacke 

OESCRIPTI ON: COLOR, TEXTURE_, FOliATION, JOINTING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAV.I NG·, LOST CORE, CEMI':NTI NG, ETC. 

188.2-188.9- Broken zone, low angle healed 
fractures rebroken by drilling. 

208.2 - Shear, 0-10°, less than 1 inch of 
breccia/gouge. 

" J 

LENGTH 
OF RUN 

(fT_) 

Run 51 

179.5 
to 

184.9 

Run 52 

AEC 
(ROD] 

97 
(93) 

184.9 100 
to (89) 

188.8 

Run 53 

188.8 100 
to (86) 

193.7 

Run 54 

193.7 
to 

198.9 

Run 55 

Run 56 

200.1 

96 
(96) 

100 
(74) to 

~2c.:.03::..:·c.:_7_+----

Run 57 

203.7 100 
to (88) 

208.7 

Run 58 

208.7 100 
to (93) 

213.7 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

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

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

SHEET NO. 8 OF 16 SITE 

DEPTH 

tFT.l 

220 
(155.54 

230 
( 162. 6) 

240 
(169.7) 

Devil Canyon (South Bank) 

ROCt< TYPE 

Argillite/ 
Graywacke 

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

226.6-227.2 -Quartz 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. 

LENGTI-I 
OF RUN 

{FT.) 

REC 
(RQO) 

1----+------

Run 59 

213.7 100 
to (90) 

218.9 

Run 60 

218.9 100 
to ( 90) 

224.9 

Run 61 

224.9 
to 

229.5 

Run 62 

229.5 
to 

234.6 

Run 63 

234.6 
to 

239.6 

Run 64 

98 
(92) 

100 
(86) 

98 
(98) 

239.6 100 
to ( 100) 

244.5 
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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 

SITE Devil Canyon (South Bank) 

HOLE NO. BH-7 

SHEET NO. 9 OF 16 

DEPTH DESCRIPTION: COLOR, TEXTURE, FOLIATION ,JOINTING, FRACTURING, FAULTING, LENCiTH REC 
ROCK TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE 1 CEMENTING, ETC (FT.) (ROD) 

Arg i 11 i te/ 
Run 65 Graywacke 
244.5 100 
to (92) 

249.3 

250 
(176.8) Run 66 

249.3 98 
to (84) 

254.3 

254.1-254.3 - Fracture zone, very closely 
spaced joints at 0-10°, 45-50°, and 80-90°. 
Numerous thin contorted quartz stringers and Run 67 
veinlets, hard, tight. 254.3 98 

to (86) 
259.2 

260 260.0 - Foliation well developed, 40-50°, Run 68 
(183.8) bedding 70-80°. 259.2 100 

to (94) 
264.1 

Run 69 
264.1 95 
to (95) 

267.9 

Run 70 100 
(75) 

270 
(190. 9) Run 71 

269.5 100 
to (82) 

274.6 

Run 72 100 
(84) 

-----1 > --1 

CLIENT 

--·.-~ -) -l ) 1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

SITE Devil Canyon (South Bank) SHEET NO. 1 0 OF 16 

DEPTH DESCRIPTION; COLOR, TEXTURE, FOLIATION ,JOI NT!NG, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

{FT.) ALTERATION, WATER LOSS OR GA1N 1 CAVING, LOST CORE, CEMENTING, ETC (FT.) (ROD) 

Argillite/ Run 72 
Graywacke 274.6-

279.6 

280 
(198.0) Run 73 

279.6 100 
to (98) 

284.6 

Run 74 
284.6 100 
to (96) 

289.6 

290 
205. 0) 

Run 75 

292.1-314.4- Quartz stringers, closely to 289.6 100 
moderately closely spaced, up to 3/8 inches to (98) 
thick. 294.6 

Run 76 

297.1 - Joint, 80°, chlorite, slickensides. 294.6 l 00 
to (l 00) 

299.6 
299.6 - Joint, 75°, faint slickensides. 

300 
(212.1) 

301.0-332.6- Predominantly graywacke Run 77 

composition, thick beds, joints closely 299.6 98 
spaced generally at 70-80° and 5-15°. to (62) 

304.6 

r---
Run 78 

304.6 100 
to (89) 

309.6 

-'-- -l 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 HEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project HOLE NO. BH-7 

SITE Devil Canyon (South Bank) SHEET NO. 11 OF 16 

DEF'TH DESCRIPTION : COLOR, TEXTURE, FOLIATION ,J0 1.NTI NG, FRACTURING, FAULTING, LENGTH REC 
ROCI( TYPE OF RUN 

(FTJ ALTERATION, WATER LOSS OR GAl N, CAVING, LOST CORE, CEMENT! NG, ETC. (fT.) (f!QD) 

310 Argi 11 ite/ 
(219. 2) Graywacke 

Run 79 

309.6 100 
to (78) 

314.6 

Run 80 

314.6 100 
to (96) 

319.6 

320 
(226.2) Run 81 

319.6 100 
to (92) 

324.7 

326.7-326.9- Fracture zone, very closely Run 82 
spaced joints at 0-10°, 50-60°, and 80-90°, 324.7 100 
chloritized. to (80) 
327.5-327.8- Shear zone, 70-80°, several 329.6 
chloritized planes. 

330 330.6-332.6 - Shear/fracture zone, very Run 83 
(233.3) closely spaced joints at 0-10° and 70-80", 329.6 87 highly chloritized, quartz and carbonate to (20) 

. coating . Core loss 0.4 feet. 332.6 
--

Run 84 
332.6 100 
to (84) 

337.7 

r-· 
Run 85 
337.7 100 

340 to ( 91) 
(240. 4) 342.1 

\ 1 ) 1 

CLIENT 

PROJECT 

SITE 

DEPTH 
{FT) 

350 
(247.5) 

360 
(254.5) 

370 
(261.6) 

1 
) 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-7 

Devil Canyon (South Bank) SHEET NO. 12 OF 16 

ROCk: TYPE 

Argi 11 ite/ 
Graywacke 

OESCRIPTI ON: COLOR, TEXTURE, FOLIATION ,JOI rHING, FRACTURING, FAULTING, 
ALTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC. 

343.0-344.9- Shear/fracture zone, 80°, very 

LtNGTH 
OF RUN 

(FT) 

Run 85 
I-

closely spaced fractures with some very thin Run 86 
breccia clay gouge coating, highly chloritized. 342 . 1 

358.4-363.0- Joint, 0-5", slick, planar, 
highly chloritized, tight, offset by 3/16 
inches. 
358.2-372.8 - Predominantly graywacke, fine to 
medium grained. 

] l 

to 
347.8 

Run 87 

347.8 
to 

352.9 

Run 88 

Run 89 

354.9 
to 

359.9 

Run 90 
359.9 
to 

364.6 

Run 91 

364.6 
to 

369.6 

Run 92 
369.6 
to 

374.6 

REC 
(ROD) 

91 
(88) 

100 
(100) 

100 
( 100) 

100 
(83) 

100 
(59) 

100 
(86) 

100 
( 1 00) 

--

·~ 



' ) ~--~~-1 

CLIENT 

PROJECT 

SITE 

DEPTH 
[FT.) 

,.--_,,___.., 

] l c-·~) ·"' 'l ~-----1 
,~---.,~ ) 

~ 

~1 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO. BH-7 

Devil Canyon (South Bank) SHEET NO. 13 OF 16 

ROCK TYPE 
DESCRIPTION :COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULT/ NG, 
~N, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC 

LENGTH 
OF RUN 

(FT.) 

REC 
{RQD) 

Argi 11 i te/ 
374.6 ~~a~c~ke~--+--------------------~--------------~--~-----~---~4 

(264.8) 

380 
(268. 7) 

390 
(275. 7) 

400 
(282.8) 

Graywacke Light to medium brownish gray metasedimentary Run 93 rock with subrounded to elongate quartz grains. 
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, 70-85°, average 

100 
(98) 

80°. Minor thin irregular quartz stringers. 
Joints moderately closely to widely spaced 
0-loc and 70-80°. 

---1------

404.0-407.7 - Foliation weakly developed at 
50-60°. 

Run 94 
379.6 
to 

384.6 

Run 95 

Run 96 

385.9 
to 

390.5 

Run 97 
390.5 
to 

393.8 

Run 98 
393.8 
to 

398.8 

f----· 

Run 99 

398.8 
to 

403.8 

Run 10 

100 
(100) 

~~~) 

100 
(82) 

100 
(76) 

100 
(94) 

94 
(86) 

-~] '] 

CLIENT 

PROJECT 

SITE 

DEPTH 

(FTJ 

410 
{289.9) 

420 
(296.9) 

430 
(304. 0) 

) J 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

Susitna Hydroelectric Project HOLE NO BH-7 

Devil Canyon (South Bank) SHEET NO. 14 OF 16 

ROCK TYPE 

Graywacke 

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

414.0-414.5 - Fracture zone, very closely 
spaced joints and fractures at 10° 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 (__ Q . 
428 . 6_428 .8 J uartz ve1ns. 

429.6-432.8- Argillaceous zone with bedding 
at 60-65", phyllitic locally, closely spaced 
joints. 

Lf::NGTH 
OF RUN 

{FT.J 

Run 100 

403.8 
to 

409.2 

Run 101 

409.2 
to 

414.5 

-

Run 102 
414.5 
to 

419.6 

un 103 
419.6 
to 

424.7 

REC 
[ROD) 

98 
(98) 

--

98 
(91) 

100 
(92) 

--

100 
(88) 

Run 104 
424.7 100 
to (76) 

429.6 

\-------+-------

Run 105 
4~3.4-4~6.6- Quartz intrusions 70% a: core. 429 _6 100 ·H1ghly 1rregular contorted quartz str1ngers, t (98 ) 
pods and veinlets destroying original structurE 43~ 6 of rock. Zones range from 1 inch to 8 inches · 
thick. 

Run 106 
434.6- 100 
437.7 (57) 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.05 

110LE NO. BH-7 PROJECT Susitna Hydroelectric Project 

SITE Devil Canyon (South Bank) SHEET NO. 15 OF 16 

DEPTH DESCRIPTION; COLOR, TEXTURE, FOLIATION,JOiNTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

(FT.l A_LTERATION, WATER LOSS OR GAIN, CAVING, LOST CORE, CEMENTING, ETC IFTI {RQDI 

Graywacke 

440 
(311. l) Run 107 

437.7 100 
to (88) 

444.7 

Run 1 08 

444.7 100 
to ( 90) 

449.7 

450 450.6-456.7 - Argillaceous zone, hard, 1- --
( 318. 2) brittle, weakly developed foliation at 40-45°. Run l 09 Joints generally 50° and 70-80°. 

449.7 100 
to (98) 

454.8 

Run 110 
457.9-460.7- Quartz vein, massive, hard, 100 sulphide mineralization. 454.8 

to (73) 
459.7 

460 R:m 111 
(325.2) 461.7-462.7- Core 1 ass 0.4 feet. 459.7- 80 

461.7 (45) 
Run 112 

~~~ 463.0 - Shear zone, 6S 0
, l/4 inch wide 

breccia/gouge, healed with carbonate, 
chloritized, intact but friable, slickensides. Run 113 

462.7 100 
to (98) 

467.6 

Run 114 

] 
0 i '1 " ' ' J 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. P5700.05 

PROJECT Susitna Hydroelectric Project 110LE NO. BH-7 

SHEET NO. 16 OF 16 SITE Devil Canyon (South Bank) 

DEPTH DESCRIPTION :COLOR, TEXTURE, FOLIATION, JOINTING, FRACTURING, FAULTING, LENGTH REC 
ROCK TYPE OF RUN 

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

470 Graywacke Run 114 
(332.3) 467.6 100 

to (84) 
472.6 

Run 115 
472.6 100 
to ( 1 00) 

477.8 

Run 116 
479.5-480.9- Shear/fracture zone, 15-20°, very 477.8 100 

480 closely spaced joints and fractures, some to ( 64) 

(339.4) breccia/gouge, chloritized, some carbonate. 480.3 

Run 117 
480.3 l 00 
to ( 90) 

485.6 

Run 118 
485.6 100 

488.7-490.5- Foliation highly contorted and to (71) 
fo 1 ded quartz stringers. 489.7 

490 
(346.4) 

Run 11 q 

489.7 100 
to (96) 

494.7 

Run 120 
494.7 100 
to ( 100) 

498.3 
498.3 

(352.3) END OF BORING 
500 

(353. 5' 

1 ~ ~ ) ~ ' ~ 1 



··~ ] 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client _ _,_A,.L,_,AS""K"-'A--'P'-'O"'W-"'ER"--'-A..,U_,.,TH.,_,O"'R"-IT.._Y.__ ______ _ Job No. _ _cP_,5:.c7.o:.00"'.'-"0"'5 __ 

Project ____$_tJ_sj_tna Hydroelectric Project Hole No. _ _,B::_:H_-7.__ __ _ 

Site Devil Canyon (South Bank) Sheet No. _1 _ of _2 __ 

PERMEABILITY CORE RECOVERY 
DEPTH E:LEV, 
(FT.) (FT.) 

(K) tm/aec. % 
ROD 

% 
NUMBER OF 
JOINTS PER 

lOFT ROCK TYPE REMARKS 

Shear/fracture 

Shear/fracture 

Shear/fracture 

Quartz stringers. 

Shear/fracture 

Shear/fracture 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client -----"A.,.L A"'S"'KA"---'P-'O"'W.,.ER,_,A"'UTJ.OH.o.cO"'R-'-IT'-Y'---------- Job No. P5700.05 

Project -~S,_.u._,s,_,i_,t,_,.na,__,H.'..!y"'d"-r,.oe,_,_,l e=-'c=-'t'-'r'-'i~c_Pccr,_,o'"j"'e"'c-"t __ _ Hole No. BH-._7 __ _ 

Site __ ____cD,ey_v'-ill__jC"'a"'ny_y;co!!n __,(._;S>_<,Oi.LJU..kt!!h--'B2.!a!!n~kcL) ______ _ Sheet No. _2_ of _2 __ 

ROCK TYPE 

Argi 11 i te/ 
Graywacke 

Graywacke 

REMARKS 

Shear. 

Quartz veins. 

Shear. 

Shear/fracture 

END OF BORING 
498. 3' 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 
Project Susitna Hydroelectric Project 

Job No. P5700. 05 

Hole No. USBR DH-1 
Sheet No. __ l_ of _l_ 

NUMBER OF 
JOINTS PER 

lOFT. ROCK TYPE REMARKS 

Zone permeated by 
quartz stringers. 

Fracture zone. 

Fracture zone. 

Fractures, open. 
Quartz vein. 

Fracture zone. 
Fracture zone. 

END OF BORING 
118.2' 

- -- l ---] 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY Job No. P5700. 05 

Project Susitna Hydroelectric Project Hole No. USSR OH-5 

Site_ Devil Canyon (South Bank) Sheet No. _1 _ of _l_ 

PERMEABILITY CORE RECOVERY ROD NUMBER OF 
DEPTH ELEV. JOINTS PER 
(FT.) [ F'T.) 

(K) cm/uc. % lOFT ROCK TYPE REMARKS 

,_6 I ,4 i 1-' I I 

u !1374 1 Overburden 

20 

r--- ~1324 TOP OF ROCK 55 c5 
60 .. Graywacke p Fracture zone . 

80 ~-=~-
END OF BORING 

14 274 86.2' 

1---f--

1--

m 



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

SUMMARY LOG SUMMARY LOG 

Client_ALASKA PQWER_llliTHORITY Job No. _____!'2700. 05 __ Client _ ______R&KA__EOWER _AUTHORITY Job No. P5700.05 

Project ~~droelectric Proje_c;_t__ ______ Hole No. USBR OH-6 Project Susitna H~droelectric Project ---- Hole No. __ USBR DH_::_Z__ 

Site __ Devil CaJJ.lQil_j_South BankL___ Sheet No. _l_ of _l__ Site _ ______!)_ey_il Canton Sheet No. __L of __L_ 

DEPTj-j ELEV. 
PERMEABIUTY CORE RECOVERY RQD NUMBER OF 

li<J cm/nt. % % JOINTS PER 
REMARKS l FT.) (FT.} lOFT. ROCK TYPE 

PERMEABILITY CORE RECOVERY RQD NUMBER OF 
DEPTH ELEY. 

lK) cm/uc. % % JOINTS PER 
ROCK TYPE REMARKS {FT.) \FT.) lOFT 

,_, '' 4 ll-' 
' 

1 6 ,_4 ,_, 
I 

0 l370_ r--1---- r---t--
r-- Overburden 0 1376 Overburden 

20 -- 1-r--- L\ 

-- -- 1--r-- 1----c- I-- TOP OF ROCK 33.9' 
40 --- 1-- -- 1---- 1--- !--++-

--- '1320 
I 

1--'--- -1--c--- 1---1-- -

60- - -- ' I-- -+-I--
-- --

' 
1--~-- 1--r---1--r--- r---t--r--

40 

~~6· 
C--L- '---- :--r-- Argi 11 ite 

1--- Missing I-

6D-
END OF BORING 

1---- 1--1--1-- --L_ '--I-- 59.5' 
so- -- 1---- -- '--- TOP OF ROCK 87 .5' 

__ No0~~~t - ~---~ 1--1--- 1--+-1-- Graywacke 
100 fmo p Faint slickensides. 

- END OF BORING 

1---I-- f-

1--- -1- 1---

I---I--- 1------

'----

120 Jl 250 1,] 
1----- -- -+-e- 107.3' 

---1-- ---1-- --- r----t--1--

- '--- -----

L_ 1--1---- 1---- -

I 
-- -- -- --- --1--r-- --c-- -- 1---

-- --L_ ! --- I -----
I 

I-- ----- f-+- r-- ---- ---- --
- --c- 1-- --- e---1--1--1-- L_ L--

----1- - -- ---- I--'-

-- ---- I ------- --- 1--1-- - f---1--'---
I 

L __ - 1-- ----
I 1--- ~---- ---

1----L_ ---1-- --- c---- - -I--I-- 1---- ---

I 
- 1- --1--f-

___ ,_ 

1-- -- '---- 1--- ---- -- -1--r--
1----- - --- - f--L- I 

,---

f---L-- ---r---1----

1--- --- - -- -+-- ,---- 1----
-- - --+-- --- - -----

-- ---- - - -f-- ----1 

----_j --

- -- --+ -~---1 --- __ , 1--1--'--

I I 
-- --

- ---+- ~---~ 1--- ---

---- --- - '- -- ,---- ~ 
--

I -- --L --1 ~-

- - 1--1-- -c- ----1 --

__j -

• ~i 



_, .. ___ " .] ........ ,.,.: .. -~ 

l 

Client 

-"--) c-----~} -1 -] .~·-, "l - -~ 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

-

ALASKA POWER AUTHORITY Job No. P5700.05 

--1 

Project Susitna Hydroelectric Project Hole No. USSR DH-8 
Sheet No. __l_ of __l_____ Site Devil Canyon (South___B-"anwk~)L-_____ _ 

ROCK TYPE REMARKS 

Breccia zone, 
healed. 

t-H--t---t--J--------L Fracture zone. 
~t-+--H---+-+-1 Graywacke 

Numerous quartz 
stringers and ble 

Fracture zone. 

END OF BORING 
150.5' 

-----1 J 
,.·-

] ~-- ---. -------1 ---1 -----] ] ·-·- --l -

1 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client __ I\LASKA POWER 8lJTHQ~!IY Job No. e5ZOO 05 

Project Susitna H~droelectric Project Hole No. USBR DH-9 

Site Devi_l Canyon (South Bank) Sheet No. _1 _ of ~-1-

DEPTH ELE l PER.EABILITY lOR~:!::V::yl ROD 
NUMBER Of 

{FT~· (I<} cm/&ec. "'/o 
.JOINTS PER 

ROC I< T'I'PE REMARKS (FT.) lOFT 
- 10-6 10_4 ,_, 40 60 60 20 40 60 60 5 I I 2D 

0 11424 Graywacke 

20 P Fracture zone. 

40 
--~1389 p Fracture zone. 

60 

80 f--- Fracture zone. 

ll fl318 
END OF BORING 

87.0' 

- -

liil 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client -~A~I.uAS~K~A~P~O,_WEwR"--CA,lJ-'-IuHO~R"IJT-'-Y----- Job No. 251QQ.J25___ 

Project Sus i tna f'ydroe 1 ectri c Project Hole No. USBR DH- 10 

Site --~D"'e_,_v~il~C,"a"-'n-"yo"'n~(_,S"'ou~t~h~B"a"-n"-k l~ ______ _ Sheet No. __ l_ of _1 __ 

ROCK TYPE REMARKS 

Fracture zone. 

END OF BORING 
122.7' 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY Job No. P5700.05 

Project Susitna Hydroelectric Project _____ Hole No. USBR OH-1"1 

Site Devil Conyon (South Bank) Sheet No. _l _ of _l __ 

l"'"'"'ill NUMBER OF 
DEPTH 

~;~~· (K) em/sec_ % % 
JOINTS PER 

ROCK TYPE REMARKS 
{FT.} lOFT. 

. 10·6 IO·' 10-' 20 40 60 80 I 

0 "II - Argillite 

40 -867 f-'--1·-1-+- END OF BORING 
- f-f-f- 31.2' 

--- --- r--

-- ,---,--- 1-+--J--

r--1-

~---
~ote: Borehole 

- dayl ig hted. 
--- -

-- - r-- r--r-- 1-

- -- -J--1-

~ ---- f--
, ____ 

1--1--
-- - C ... - --t---
~- -- L__~ --r--+ 

----· ---- -1--J--

'------· L__ --t--- -- 1-- J--1--

c--- ,---- f- --1-- 1--f-- --J--
-- -~ -I-r--r-

--· --r-- J--1-- 1--J-- -

--f-- - -J--1--

- -- ---- -J-- f--1--f--

I 
---- I -- --- -

-
I 

-- f-- J--f-1-
-·- f--

-

-

• 
'j 



-.] ···C'l ···=-l ee-l "1 ] .] ., ] 1 .J .] ···----. - 'l ] .. 1 -~ l 

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

SUMMARY LOG SUMMARY LOG 

Client ALASKA POWER AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No. P5700.05 

Project Susitna Hxctroelectric Project Hole No. USBR DH- ll A Project Susitna Hydroelectric Project Hole No. USBR DH- ll B 

Site_~ Canyon (South Bank) Sheet No. _l_ of _l_ Site Devil Canxon (Sou.t.h Bank) Sheet No. _l _ of _l_ 

I """'"""_ill NUMBER Of 
DEPTH ~~~~· (K) em/lee. % 'Y.o 

.JOINTS PER 
ROCK TYPE REMARKS I FT.) 

. 10-6 10·4 IJ-2 OJ 
lOFT. 

u 

~ 
Argillite 

20 

40 ~866 
END OF BORING 

29.8' 

~:; I ~",7::~"- NUMBER OF 
DEPTH JOINTS PER 

ROCk: TYPE FIE MARKS <FT. l lOFT. 

10- 6 :o-4 ~ ~ OJ I I 

u 

~=--
Argillite rFracture zone. 

?0 

1-
40- 863 END OF BORING 

33.9' 

C---

Note: Borehole 
dayl ighted 

,-~ in the river 
f.---1--- 1--+-
-. f- --

c--

liiJ liJ 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHO,"R"-IT-'-'Y'------- Job No. __ P5700.05 _ 

Project_ Susitna Hydroelectric Project Hole No. USBR DH- n C 

Site __ . ...Qgl.lil Canyon__~_-( S"-'o,..,u.J-.t,_h _,B"'a"-'n,.k )~_ ______ _ Sheet No. _1 _ of _1 __ 

ROCK TYPE REMARKS 

-1 

Sandy interbeds. 

Fracture zone. 

Fracture zone. 

END OF BORING 
151.1' 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA PO"ER AUTHORITY 

Project Susitna Hydroelectric Project 

Site_ _Devil Canyon (So11th Bank) 

" 1 ~~ 
;!} 

Job No. P5700. 05 

Hole No. USBR DH-12 

Sheet No. _l__ of _l__ 

ROCK TYPE REMARKS 

• Graywacke 

END OF BORING 
127 .s' 

~ 



'1 ' 'l 

Client 

Project 

Site 

,,, ----1 
-~''"'-''1 -- ---) '---, '1 l 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

J 

ALASKA POWER AUTHOR.,IT_,_Y ______ _ Job No, _ _!P:c,5u.7!.1'00,c,._,O'iL5 __ 

Susitna Hydroelectric Project 

Devil Canyon (South Bank) 

NUMBER OF 
.JOINTS PER 

lOFT 

Hole No, USBR DH-12A 

Sheet No. _l_ of _L_ 

.'lOCK TYPE 

Graywacke 

Arg i 11 ite 

REMARKS 

Numerous thin 
quartz veins. 

END BORING 
149.7' 

-. 
> --') __ , ___ } 

) 
-

] 
.--~·-

1 -1 ~, -
] 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client 81 85~8 ~Q~ER-AUI~QRITY Job No. P5700.05 

Project Susitna H~droelectric Project Hole No. USBR DH-13 

Site Devil Can~on (North Bank) Sheet No. _1 _ of _1_ 

DEPTH ELEV.l "RMEABOLITY CORE RECOVERY ROD NUMBER OF 
JOINTS PER 

(FT.) (FT.) {K) cm/t~c. % % lOFT. ROCK TYPL=: REMARKS 

10-6 10-4 IJ-2 I 15 

0 '912 Graywacke 

Argillite 

40 
c-- ~- Graywacke 

60 Midl~g 

jg'~ 
_LJ 

I'll .. lllll 80 c_ ____ TT P Breccia, T :-iii Ji'O""' 
healed. 

, 11 841 No .. p Breccia, healed. 

Test II 
~ 1: ~ 

.... fRII 
~ 

fl '" END OF BORING 
137 .0' 

--

·-' 

- --

' ____ 

1-t-

• 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

Acres A me ric an Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG SUMMARY LOG 

Client /\LASKI\ POWER AUTHORITY Job No. P5700.05 Client ALASKA POWER AUTHORITY Job No._ P5700. 05 

Project Susitno Hydroelectric Project ----- Hole No .. ~R DH-l3A Project Susitna H~droelectric Project Hole No. USBR DH-14 

Site Devil Can~on (North B~----- Sheet No. _l _ of _l _ Site Dev i LLilll>'JLn (North BallkL__ Sheet No. _l _ of __ l_ 

DEPTH ELEV 
PERMEABILITY CORE RECOVERY RQD NUMBER OF 

I K) err I ~ec. % % JO!NTS PER 
(FT.) (FT.) lOFT ROCK TYPE REMARKS 

PERMEABILITY CORE RECOVERY RQD NUMBER OF 
DEPTH E .. EY. 

(K} cm/uc. % % .,IOINTS PER 
ROCK TYPE REMARKS {FT.) {FT.) lOFT 

1~610~ 80 I 

(-_(J_ 91::' 
I I 1- I Graywacke 

20 f-- No 
Argillite 

- l Test Graywacke Data 
40 '-

1- 88::' 
60 ·--- h Dike, felsic, minor r---~- ·~---

shearing at ~ontact. 
80 864 END OF BORING 

---~ 1- -- 80.7' 
- - 1~-f-- ---

1o~' "~' )~2 '" 16() 10 

0 

~I 
Arg i 11 ite Fracture zone. 

20 f-~ I cv; .~ t 1--f-~. 

1--- f-1-I-I- --'-

40 
868 f.'li\\llllllll 

1-l- f- ,---
1---

60 1---- 1--l-
END OF BORING 

50.0' 
1--- ·-- H- ~- - (---

1---1--~ f-- r--r- - --~-
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Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORITY 

Project Susitna Hydroelectric Project 

Site Devil Ci!!l.YQ!L(Nort.._.h_,B'-"a"-'n-"-kL) _____ _ 

Job No. ~_,_Q')____ 

Hole No. USSR DH-14A 

Sheet No. _1 ~of _1_ 

ROCK TYPE REMARKS 

Fracture zone. 

Fracture zone, 
quartz healed. 

Interbeds of 
graywacke. 

END OF BORING 
130.4' 

) ---, ~-

1 -] 1 ] - --1 ------~1 

Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client ALASKA POWER AUTHORIT_,_Y ______ _ 

Project Sus itna Hydroe 1 ectri c Project 

Site Devil Canvon (North Bank) 

Job No. ----'-P-"5"-7"-'00'-'.-"0-"-5 __ 

Hole No. USSR DH-148 

Sheet No. _1 _of _1_ 

I.IUMBER OF 
JOINTS PER 

lOFT. ROCK TYPE REMARI<S 

Fracture zone. 

Joint, silt coating 

Joint, slickensides 

Fracture zone. 

eND OF BORING 
146.2' 

J 



Acres American Incorporated - Consulting Engineers 
Buffalo, New York 

SUMMARY LOG 

Client __ ALASKILEQillJLl\liTHORITY Job No. _ ___l'_!)_7 00. OS __ 

Project _______s_usj_tn_a_Hydroe1 ectri c Project _______ Hole No.~DH-14C 

Site Oev i 1____ill.yon (North Bank) ----- Sheet No. _1_ of _1_ 

OEPTH ELEV. 
"'ERMEASILITY CORE RECOVERY ROD NUMBER OF 

(K) em/see % % JOINTS PER 
(fT.) (fT.) lOFT. ROCK "'"YPE REMARKS 

LJ 6 LO 4 LO-' 20 40"" 
' u YU,J Graywacke 

20 -

-----

40 
-- Fracture zone. 

- 862 1--f-- --

60 f- - ~~- --

- I- -'----

80 -

~f" 
;--

-- - f- f--1- 1-f--1-f-- -- f"ND OF BORING 

100 821 f-- !-- -+--1-
82.2' 
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APPENDIX D 
WATANA WATER PRESSURE TESTING DETAILS 



J 

INFLATION 
LINE 

t 
TEST 
SECTION 

* 

PRESSURE 
GAUGE 
0-300 psi 

FLEXIBLE 
HOSE 

AW DRILL 
RODS 

INFLATABLE 
PACKERS 

--~ 

FLOWMETER PANEL 

~;LOW -CONTROL 
VALVES 

] 

SURGE TANK 

BY- PASS 
VALVE 

SCHEMATIC VIEW OF WATER PRESSURE 
TEST ASSEMBLY 

... ] 

HOSE 

WATER SOURCE 
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SUMMARY OF WATER PRESSURE 
TEST RESULTS 

.... 

Borehole Number Bl:l-1 
i" Location Watana 

Ground Surface Elevation --2049 z ft 
,.... Static Water Level 1993.3 ft 

Dip of Hole 70° 

..... Stickup 7.1 ft. 

De~th Tested Gauge Duration Coefficient of - From To Pressure of Test F1 ow Rate Permeability I 

(feet) (feet) ( ~si) (min) (gpm) (em/sec) 

- 22.6 32.6 13 5 0.22 1.65 X 10-5 

30.0 40.0 18-20 6 0.10 5.65 X 10-6 

40.0 50.0 30-31 8 0.12 4.75 X 10-6 

50.0 60.0 28 3 0.0 0.0 

60.0 70.0 35-36 9 0.45 1 . 36 X 10-5 - 1.05 10-5 70.0 80.0 39 2 3. 01 X 

80.0 91.1 45-46 8 5.4 1. 41 X 10-4 

- 90.0 101.1 48-50 6 9.03 2.25 X 10-4 

100.0 111.1 53 6 >10 >2.36 X 10-4 

- 110.0 121.1 60-63 8 0.48 1.02 X 10-5 

120.0 131.1 62-64 6 0.43 9.06 X 10-6 

130.0 141.1 69-73 8 0.90 l. 74 X 10-S ,-
10-5 140.0 151. 1 72 8 1.5 2.87 X 

150.0 161.1 76 6 >10 > 1 . 84 X 10-4 

~ 160.0 171. 1 81 6 >10 > 1. 75 X 10-4 

171. 1 200.0 No Test 
I'"'"' * 200.0 211.0 98-99 4 6.0 9.08 X 10-S 

210.0 221.0 105 10 7.1 1.02 X 10-4 

- 220.0 231.0 109-114 5 3.80 5.21 X 10-5 

230.0 241.0 112-115 6 1. 41 1. 90 X 10-5 

235.0 246.0 118-119 6 1. 30 1. 69 X 10-5 
r 

X 10-5 250.0 261.0 120-122 6 1. 35 1 . 73. 

260.0 271.0 No Test - 2.0 2. 34· X 10-5 I 270.0 281.0 133-138 10 

* Packers did not completely seal. 

-I. 



BH-1 (continued) 

De[2th Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 
(feet) (feet) (QSi) (min) (gpm) (em/sec) 

279.0 290.0 140-142 6 1. 25 l. 42 X 10-5 

180.0 300.0 90 8 3.0 6.84 X 10-6 

200.0 300.0 100 8 2.3 5.64 X 10-6 

220.0 300.0 110 8 2.15 5.91 X 10 -6 

240.0 300.0 120 8 2.3 7.63 X 10 -6 

260.0 300.0 130 8 2.2 9.43 X 10 -6 

280.0 300.0 138 8 2.3 1. 65 X 10 -5 

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

Borehole Number BH-2 ------------------------
Location Watana 
Ground Surface Elevation 1838.8 feet ----------------
Static Water Level 1768.8 feet 

------~~~~~------

Dip of Hole 55° ----------------------------
Stickup ___________ O~f~e~e~t ______________ __ 

Degth Tested Gauge Duration 
From To Pressure of Test 
(feet} (feet} (psi ) (minutes) 

23.9 40 20 20 

38.9 55 26 10 

53.9 70 30 20 

Flow Coefficient of 
Rate Permeability 
(gj2m) (em/sec) 

.32 1.44 X 10-5 

. 18 5.96 X 10-6 

. 42 to 2.5 1. 14 X 
-5 10 to 6. 8 x 1 o-5 
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SUMMARY OF WATER PRESSURE 
F""' TEST RESULTS 

- Borehole Number BH-3 I 

Location Watana 

1-
Ground Surface Elevation 2150.7 ft. 

Static Water Level 2150.7 ft. 
Dip of Hole 55° ..... 

I 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 

r 40 51 23 5 0.17 1.30 X 10-5 
I 

50 61 27 4 0.20 1.32 X 1 o-5 

- 60 71 31 4 0.02 l.l6x10-6 
I 

70 81 35 5 3.10 1.60 x lo-4 

* 80 91 39 2 2.90 1.35 X lQ-4 
!""' 

90 101 43 2.54 X 10-6 5 0.06 
100 111 47-49 5 0.08 3.05 X 10-6 

I""". 
*110 121 No Test 

120 131 54 10 0.32 1. 09 X 10-5 

- 130 141 58 9 0.29 9.23 X 10-6 ; 

140 151 64 9 0.03 9.53 X 10-7 

150 161 67 11 0.05 1. 38 X lQ-6 
160 171 72 11 0.03 8.00 X 10 -7 

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 1Q-7 

210 221 92 10 0.06 1.21 X 10-6 

r- 220 231 96 8 0.06 l. 16 X 10-6 
' 

230 241 100 8 0.20 3.74 X 10-6 

- 240 251 104 10 0.48 8.63 lQ-6 
I 

250 261 108 10 0.17 2.95 X 10-6 

r *Packers did not completely seal. 



P""'i 

BH-3 (continued) 

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

260 271 112 8 0.16 2.66 X 10-6 

270 281 117 12 0.25 4.01 x 1o-6 
280 291 121 8 0.15 2.33 x 1o-6 

290 301 125 8 0.17 2. 54 X 10-6 

300 311 129 8 0.12 1.75 X 10-
6 

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 lo- 6 

340 351 145 6 0.36 4.67 x 1o-6 ,rt.···:;-·1 

350 361 149 6 0.46 5.81 x lo-6 
360 371 153 6 0.70 8.61 x lo-6 

r,r·~ 

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 

1. 28 X 10-5 ~:""'-""" 

410 421 150 4 1.02 
420 431 178 5 2.8 2.97 x lo-5 
430 441 162 5 1.0 1.16 X 10-5 

440 451 187 12 2.2 2.22 X 10-5 

450 461 193 12 1.8 1. 76 X 10-5 
,~· 

460 471 195 6 2.2 2.13 X 10-5 

471 520 No Test 

520 531 215 8 0.59 5.19x10-6 

*530 541 190-200 6 3.22 3.12x10 -5 

*540 551 100 8 0.95 1. 78 X 10-S 
*550 561 180 10 0.59 6.18x10-6 

560 571 235 8 0.41 3. 29 X 10-6 
"~' 

570 581 240 8 0.22 1. 73 X 10-6 

580 591 200-210 10 6.07 -5 5.59 X 10 P''' 

*590 601 200 10 6.87 6.49 X 10-S 
600 611 224 10 0.09 7. 60 X 10-S 

610 620 200 10 0.41 3.87 X 10 -6 

*Packers did not completely seal. 
,r.!"-f,-:'"1 



,-
BH-3 (continued) 

~ 

Depth Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 

r"" (feet) (feet) (~si) (min) (g~m) (em/sec) 

620 631 220 10 0.15 1.29 X 10-6 

*630 641 210 6 1.53 -5 
r 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 
r -6 660 671 200-245 10 0.47 3. 90 X- 10 

670 681 200 10 0.61 5.76 X 10 -6 
I"'"' 680 691 200 12 0.94 8.88 X 10-6 

690 701 220 10 0.23 1. 98 X 10 -6 

r- 700 711 225 8 0.24 2. 02 X 10 -6 

710 721 225 8 0.24 2.02 X 10-6 

r"" 720 731 230 8 0.23 1. 89 X 1 o-6 

730 741 235 8 0.24 1. 93 X 1 o-6 

740 751 240 6 0.25 1.97 X 1 o- 6 

750 761 240 8 0.25 1. 97 X 10 -6 

760 7Tl 245 6 0.24 1. 85 X 10 -6 

r 770 781 250 8 2.35 l. 78 X 10 -5 

780 781 250 6 2.50 1.89 X 10 -5 

r 790 801 250 8 2.23 1.69 X 10 -5 

800 811 250 6 1.42 1. 07 X 10 -5 

821 250 8 l. 60 -5 
r 810 1.21 X 10 

820 831 240 6 4.17 3.29 X 10-5 

830 841 245 8 l. 29 9. 96 X 10-6 
r -6 840 851 250 8 0.61 4.62 X 10 

850 861 160-165 8 0.57 6.63 X 10 -6 

I""" 860 871 160 8 0.89 1 . 05 X 10 -5 

870 881 210 10 0.98 8.82 X 10 -6 

235-245 8 2.80 -5 ..... 880 891 2. 21 X 10 ' I 890 955 235-240 8 2.45 4.61 X 10 -6 

'2. 45 -6 
r- 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 
r- -6 933 955 240-250 10 2.11 9.41 X 10 

944 955 235-250 8 2.30 1. 85 X 10 -5 
r-

*Packers did not completely seal 

,.... 
I 
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SUMMARY OF WATER PRESSURE - TEST RESULTS 

Borehole Number BH-4 

Location Watana 
Ground Surface Elevation 2187.8 ft. 
Static Water Level 1687.8' 
Dip of Hole 58° 

"""' Stick-up 0. 0 ft. ! 

,.... De~th Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 
(feet) (feet) ( ~s i ) {min) (gr.!m) {em/sec) 

r 
2. 96 X 10-6 40 51 22 8 0.06 

50 61 26 6 0.9 3.60 X 10-5 
~ 

6.73 X 10-7 60 71 30-40 10 0.02 

70 81 35 6 0.09 3.03 X 10-6 
,.,... 

80 91 40 6 0.11 3.40 X 10 -6 

90 101 43 5 0.06 1.77 X 10-6 

r 100 111 47 5 0. 1 0 2.78 X 10-6 

110 121 52 6 0.10 2.59 X 10-6 

~ 120 131 56 6 0.05 1.23 X 10-6 

130 141 60 5 0.23 5.37 X 10-6 

140 151 64 5 0.10 2.23 X 10 -6 

150 161 69 5 0.05 1. 05 X 10 -6 

160 171 73 5 0.05 1.01 X 10 -6 
r-

170 181 77 5 0.06 1.16 X 10 -6 

180 191 81 5 0.15 2.79 X 10 -6 

""" 190 201 86 5 0.16 2.83 X 10 -6 

200 211 90 5 0.55 9.40 X 10 -6 

0.65 -5 - 210 221 94 5 l. 07 X 10 

220 231 98 7 0.86 1.37xl0-5 

,- 230 241 102 5 4.5 6.94 X 10-5 

*240 to 260 No Test 
260 271 115 7 1.3 1.81 X 10-5 

,.,... 
270 281 119 5 1.7 2.31 X 10-5 

i 

280 291 124 8 0.97 1 . 27 X 1 0 -5 

-f 
*Packers did not completely seal 



BH-4 (continued) 
~ 

~-= 

Degth Tested Gauge Duration Coefficient of 
From To Pressure of Test F1 ow Rate Permeab·i 1 i 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 2.48 X 10 -6 fo;--c,· 

330 341 145 6 0.80 9.16 X 10-6 

340 351 150 6 0.92 1.02 X 10-5 
l'f'Cl'-J 

350 361 153 6 0.14 1.53 X 10 -6 

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 6.95 X 10 -6 

390 401 170 6 0. 77 7.66 X 10 -6 

400 411 175 6 0.32 3.10x10 -6 

410 421 179 6 0.24 2.28 X 10 -6 

420 431 183 7 0.18 1 . 68 X 10 -6 

430 441 188 9 0.19 1 . 73 X 1 0 -6 

440 451 192 6 0. 18 1.61 X 10 -6 

450 461 196 6 0.17 1.49 X 10 -6 

460 471 200 6 0.21 1.81 X 10-6 

470 481 204 6 0.48 4.06 X 10 -6 

480 491 209 6 1.1 9.10 X 10-6 

490 501 213 6 0. 81 6.58 X 10-6 

500 511 217 4 0.70 5.59 X 10 -6 

510 521 220 7 0.90 7.10 X 10 -6 

520 531 225 6 1.0 7.73 X 10-6 

530 541 230 6 0.52 3.94 X 10-6 

540 551 234 6 0.83 -6 6.19 X 10 ~-"-1 

550 561 240 6 2.1 1.53 X 10 -5 

560 571 245 6 0.80 5.72x10-6 

6.47 X 10-6 
~-

570 581 250 6 0.92 
580 591 250 6 0.55 3.87 X 10 -6 

590 601 250 6 -6 F-'"' 

0.70 4.92 X 10 
600 611 250 6 0.75 5.27 X 10-6 

r;;-:;c-, 



,-. 
BH-4 (continued) 

r-

Depth Tested Gauge Duration of Coefficient of 
From To Pressure Test FlOW Rate Permeability 

!""" {feet) {feet) (psi) (min) {gem) (cmLsec} 
' 

610 621 250 6 0 .. 90 6.32 X 10-6 
r 10-6 ' 620 631 250 6 0.73 5,13 X 

630 641 250 6 0.97 6.82 X 10-6 ,- 640 651 250 6 1 • 1 7.73 X 10 -6 

650 661 250 5 0.84 5.90 X 10 -6 

- 660 671 250 5 1.4 9.86 X 10 -6 

670 681 250 6 2.9 2,04 X 10 -5 

680 691 250 6 1.4 -6 - 9.84 X 10 
690 701 250 6 0.97 6.82 X 10 -6 

700 711 250 6 0,83 -6 5.83 X 10 
r 

720 -6 710 250 6 1.0 7.03 X 10 
720 731 250 6 0.95 6.68 X 10 -6 

r- 730 741 250 6 0.73 5.13 X 10 -6 

740 751 250 5 0.80 6.62 X 10 -6 

r 750 761 250 5 1.5 1 . 05 X 10 -5 

760 771 250 5 0.90 6.32 X 10-6 

770 781 250 5 0.92 6.47 X 1 o-6 

780 791 250 5 0.92 6.47 X 1 o-6 

790 801 250 5 1.1 -6 7.73 X 10 - -6 800 811 250 5 0.82 5.76 X 10 
810 821 250 5 0.84 5.90 X 10 -6 

f""" 
820 831 250 5 0.70 4.92 X 10 -6 

*830 841 250 5 3.8 2.67 X 10-5 

r *840 851 250 5 2.6 l. 83 X 10 -5 

850 861 250 6 1.1 7.73 X 10 -6 

860 871 250 5 1.1 -6 r 7.73 X 10 
870 881 250 5 1.5 1. 05 X 10 -5 

880 891 250 5 1.5 -5 1. 05 X 10 - -6 ! 890 901 250 5 1.0 7.03 X 10 
900 911 250 5 1.0 7.03 X 10 -6 

r- 910 921 250 5 1.0 7.03 X 10 -6 

920 931 250 5 0.92 6.47 X 10 -6 
,_ 

*930 941 250 5 2.4 -5 
f 1. 69 X 10 

940 951 250 6 1.0 7.03 X 10 -6 

r- *Packers did not completely seal 
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SUMMARY OF WATER PRESSURE 

TEST RESULTS 

Borehole Number BH-6 

Location Watana 

Ground Surface Elevation 1608.8 ft 

Static Water Level 1461.8 ft. 

Dip of Hole 60° 
Stickup 2.5 - 5.5 ft. 

Degth Tested Gauge 
From To Stick-up Pressure 
{feet) (feet) (feet) (psi) 

33.9 50 2.5 16 to 18 
48.9 65 5.5 22 to 24 

63.9 80 2.5 28 to 30 

78.9 95 5.5 35 to 36 

43.9 110 2.5 41 to 44 

108.9 125 5.5 48 to 50 

123.9 140 2.5 54 to 58 

138.9 ] 55 5.5 61 to 62 

153.9 170 2.5 66 to 68 

168.9 185 5.5 76 to 78 

183.9 200 2.5 82 to 88 

198.9 215 5.5 92 to 98 
213.9 230 2.5 98 to 104 

228.9 245 5.5 108 

243.9 260 2.5 114 
258.9 275 5.5 125 

273.9 290 2.5 125 

288.9 305 5.5 130 

303.9 320 2.5 140 
318.9 335 5.5 140 

Duration Average Coefficient of 
of Test Flow Rate Permeability 
(min) (gpm) (em/sec) 

10 11 4.59 X 10 -4 

10 10.8 3.27 X 10-4 

10 6.4 to 8.0 -4 -4 l.5xl0 to l.98xl0 
10 2.4 4.81 X 10 -5 

10 2.2 3.80 X 10 -5 

10 2.9 4.30 X 10 -5 

10 4.4 5.84 X 10 -5 

10 3.7 4.40 X 10 -5 

10 4.3 4.72 X 10 -5 

10 4.0 3.95 X 10 -5 

10 1.3 1 . 23 X 1 0 -5 

15 1.7 1 . 49 ·X 1 0 -5 

10 1.4 1.19 X 10-5 

15 l. 75 1. 42 X 1 o- 5 

25 1.0 7.91 X 10-6 

25 1.2 8.88 X 1 o- 6 

45 1.2 8.94 X lo-6 

145 . 51 3.90 X 1 o-6 

25 4.9 3.38 X 10 -5 

10 6.2 4.25 X 10 -5 



BH - 6 (continued) 

r'l _D@th_T_e_s_te.d_ Gauge Duration Average Coefficient of From To Stick-up Pressure of Test Flow Rate Permeabi 1 i ty (feet) (feet) (feet) (psi) (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 -5 l.65xl0 to 7.8lxl0"""'' 
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 1 0 3.75 1 . 98x1 0 -5 

3.02xl0-5 f"-;~-! 

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. 88x1 o- 5to 1 . 60x1 o-it 
468.9 485 5.5 202 15 11 to 30 -5 -5.80x10 to 1.58xl0 
483.9 500 2.5 200 10 11 to 30 -5 -4 5.88x10 to 1.60x10 '"n 

498.9 515 5.5 202 15 7.8 4.12 X 10 -5 

513.9 530 2.5 204 15 7.5 .., 95 •; ,-5 
..J. X IU 

-5 
)r.:-~"": 

528.9 545 5.5 195 15 5.2 2.82 X 10 
243.9 560 2.5 205 10 3.8 1 . 99 X 10 -5 

558.9 575 5.5 200 15 1.45 7.71 X 10-6 

573.9 590 2.5 195 10 5.2 2.83 X 10 -5 

588.9 605 5.5 200 15 8.6 
_[:: 

4.57 X 10 " 

603.9 520 2.5 205 10 2.95 1 . 55 X 1 0 -5 

618.9 635 5.5 203 10 3.35 1.76x10 -5 

633.9 650 2.5 198 20 .55 2.96x10 -6 

IN---~ 



r SUMMARY OF \~ATER PRESSURE 
TEST RESULTS 

r Borehole Number BH-8 

Location ltJatana 

r Ground Surface Elevation 1979.7 ft. 

Static Water Level 1804.7 

r- Dip of Hole 60° 
Stickup 1.2 to 6.2 ft. 

!""" Depth Tested Gauge Duration Flow Coefficient of I 

From To Stick-up Pressure of Test Rate Permeab·i 1 Hy 
(feet) (feet) (feet) (2si) (min) ( !imm) (em/sec) 

I""" 
I 
I 

,_ 
I 

-4 31.9 48 1.2 20 13 4.55 l.8lxl0 
46.9 63 6.2 25 20 2. 1 -5 

r 6.15xl0 
-6 61.9 78 1.2 31 5 .34 8.33xl0 

76.9 93 6.2 38 10 4.0 7.80x10 -5 
,...., -4 91.9 l 08 1.2 45 15 6.2 1.06xl0 

106.9 123 6.2 51 20 3.2 4.67xl0 -5 
,..... 

121.9 138 1.2 57 10 0.8 -5 
l l.06x10 

136.9 153 6.2 64 5 3.2 3.74xl0 -5 

151.9 168 1.2 70 9 6.6 -5 r- 7. l5xl0 

166.9 183 6.2 77 10 3.0 2.92xl0 -5 

181.9 198 1 . 2 84 10 0.38 -6 ,..... 3.45x10 
I 

196.9 213 6.2 90 10 1.2 -5 
{ 1.0lxl0 

211.9 228 1.2 97 8 2.15 l. 75x1 o- 5 
r 

226.9 243 6.2 l 04 8 3,7 2.87xl0 -5 

241.9 258 1.2 110 6 10,3 7.82x10- 5 
,..... 

256.9 273 6.2 116 5 7.5 5.45x10-5 
! 
! 

7.84x10-5 271.9 288 1.2 50 6 l,O - 286.9 305 6.2 50 7 3.85 4.24x10- 5 
~ 

i 
301.9 318 1.2 50 6 2.95 3.30xl0-5 

1 

316.9 333 6.2 142 5 7.8 5.00xlo-5 

331.9 348 1.2 149 5 7.3 4.58xl0- 5 

r 
I 

~· 



BH-8 (Continued) 

Degth Tested Gauge Duration Fl o~;1 Coefficient of From To Stick-up Pressure of Test Rate Permeability 
(feet) (feet) (feet) (psi) (min) (gpm) (em/sec) 

346. l 363 6.2 155 6 2.45 l.48x10 -5 

361.9 378 1.2 162 5 2.75 l.63x10 -5 

376.9 393 6.2 150 35 12.7 7.86x10 -5 

391.9 428 1.2 110 40 10.9 8.27x10 -5 

406.9 423 6.2 50 5 1.7 1.87x10 -5 

421.9 438 1.2 188 6 .4 2. 14x10 -6 

436.9 453 6.2 195 5 2.4 1.24x10 -6 

451.9 468 1.2 200 8 0 36 1.84x10-6 

466.9 483 6.2 200 6 .54 2.74x1o- 6 
f", 

481.9 498 1.2 200 7 .54 2.76xl0 -6 

496.9 513 6.2 200 7 .60 3.05x10-6 f'I'·T< 

511 0 9 528 1.2 200 5 .55 2.81x1o- 6 

526.9 543 6.2 200 5 .96 4.87x10 -6 If"~'" 

541.9 558 1.2 200 6 .85 4. 35xJ0-6 

556.9 573 6.2 200 6 2.76 3.86x1o-6 
"'-

571.9 588 1.2 200 7 2.05 1.05x1o-5 

586.9 603 6.2 200 6 .85 4.32x10 -6 
F.,, •• , 

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 4.20x1o- 6 

646.9 663 6.2 225 8 1.60 7.46x10- 6 

661.9 708 1.2 200 6 .80 4.09xl0 -6 

676.9 723 6.2 200 7 1.1 5.59x1o-6 

691.9 738 1.2 200 6 1.08 5.53x10-6 
~"=~'! 

706.9 6.2 200 6 1.2 6.09xlo-6 

721.9 1.2 200 12 1.0 5.12x10 -6 



""" SUMMARY OF WATER PRESSURE 

TEST RESULTS 
!"""' 

Borehole Number BH-12 

F Location Watana 

Ground Surface Elevation 1975.7 ft. 
Static Water Level l 9Z5. Z ft. 
Dip of Hole 36° 

Stickup 7. 1 ft. 

Depth Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 
(feet) (feet) (f2si) (min) {gpm) (em/sec) 

30.0 41.0 10 10 3.10 4.52 X 10-4 
r""' 

30.0 41.0 8-10 10 3.00 4.73 X 10-4 

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 

~-
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 
' 
' 10-5 120.0 131.0 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 

r 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 
,!!"" 10-5 200.0 211.0 65-66 6 0.39 1.08 X 

210.0 221.0 70-71 10 1.67 4.30 X 10-5 

llf'iii* 

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 -



[,;:' ,-, 

BH - 12 (continued) 

DeQth Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 
(feet) (feet) (psi) (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-S 

* 260.0 271.0 84-85 11 0.70 1. 52 X 10-S 
i"'·'-1 

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 
,If!~--,, 

* 286.0 289.0 No Test 
289.0 300.0 91-92 11 2.02 4.07 X 10-5 

299.0 310.0 92-98 10 1. 00 1. 94 X 10 -5 ~.~,_ 

309.0 320.0 98-103 12 0.90 1.64 X 10 -5 

* 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 

349.0 360.0 llO 6 0.56 9.45 X 10-6 
P"' 

359.0 370.0 ll4-116 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 10~5 

410.0 421.0 132-134 10 0.66 9.25 X 10-6 ,_,_,..-_-.-, 

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 6.30 X 10 -6 

710.0 721.0 226-228 6 0.75 6.22 X 10-6 F·'·, 

720.0 731.0 232-236 8 0.81 6.52 X 10-6 

730.0 741.0 230-234 6 0.80 6.49 X 10-6 

740.0 751.0 234 8 0. 77 6.20 X 10-6 

750.0 761.0 238-244 8 1. 59 1.24 X 10-5 
p;-.t-:-. 

*Packer-s did not completely seal. 
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BH - 12 (continued) 

DeQth Tested Gauge 
From To Pressure 
(feet) (feet) ( ~si) 

760.0 771.0 240-246 

770.0 781.0 242-250 

780.0 791.0 250-256 

Duration Coefficient of 
of Test Flow Rate Permeability 
(min) (g~m) (em/sec) 

10 1. 27 9.84 X 10-6 

14 2.25 1.72 X 10- 5 

10 2.10 1.56 X 10-5 



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 67° 

Stickup 3 to 8 ft. 

Depth _Te~_t_gQ__ Gauge 
From To Stickup Pressure 
(feet) (feet) (feet) ( ~s i ) 

38.9 55 8 20 

53.9 70 3 30 

68.9 85 8 40 

83.9 100 3 45 

98.9 115 8 55 

113.9 130 3 60 

128.9 145 8 70 

143.9 160 3 75 

158.9 175 8 85 

173.9 190 3 90 

188.9 205 8 100 

203.9 220 3 105 

218.9 285 8 115 

233.9 250 3 120 

248.9 265 8 130 

263.9 280 3 135 

278.9 295 8 145 

292.9 310 3 150 

308.9 325 8 160 

323.9 390 3 165 

338.9 355 8 170 

252.9 370 3 180 

368.9 385 8 190 

383.9 400 3 195 

Duration Coefficient of 
of Test Flow Rate Permeability 
(min) (g!2m) {em/sec} 

11 .72 2.34 X 10-5 

10 4.06 1.03 X 10-4 

10 6.18 1.18 X 10-4 

10 .78 1.33 X 10-5 

10 5.17 7.23 X 10-5 

46 .90 to 5.40 1. 16 X 10-5 to 6. 95 X 10-5 

21 .77 8.50 X 10-6 

14 .83 8.57 X 10-6 

11 1.05 9.58 X 10-6 

10 . 06 5.18 X 10-7 

10 2.16 1. 68 X 10-5 

10 2.19 1.63 X 10-5 

10 0".84 5.89 X 10-6 

10 2.70 1.87 X 10-5 

10 5.37 3.50 X 10-5 

10 .25 1. 61 X 10-6 

10 3.63 2.22 X 10-5 

10 2.05 1.24 X 10-5 

10 1.24 7.11 X 10-6 

10 .42 2.38 X 10-6 

10 1.48 8.15 X 10-6 

10 1. 61 8.61 X 10-6 

10 2.15 1.10 X 10-5 

10 .26 1. 32 X 10-6 



BH-1 (Continued) 

r•·'' 

Degth Tested Gauge Duration Coefficient of 
From To Stickup Pressure of Test Flow Rate Permeability 
(feet) (feet) (feet_) (psi ) (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 

593.9 610 3 200 10 9.7 4.82 X 10-5 
p--o_ 

608.9 625 8 150 13 2.58 1.54 X 10-5 

10-6 ,,...,-. 

622.9 639 3 130 18 1.20 7. 91 X 
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 
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SUMMARY OF WATER PRESSURE 

/""" TEST RESULTS 

Borehole Number BH-2 

Location Devi 1 Canyon 
!""'" 

Ground Surface Elevation 1213.4 ft. 

Static Water Level 1208.4 ft. 
I""" 

Dip of Hole 60° ! 

Stickup 2 to 7 ft. 

!""" 

Degth Tested Gauge Duration Coefficient of 
From To Stickup Pressure of Test Flow Rate Permeabi 1 ity 

,,.-. (feet) (feet) (feet) (psi) (min) (gpm) (em/sec) 

13.9 30 7 12 10 .72 -5 5.92 X 10 
:,.... 

28.9 45 2 18 10 1.1 -5 
I 7. 39 X 10 

43.9 60 7 22 10 4.0 2. 08 X 10-4 
/!"""' 

58.9 75 2 25 10 l. 16 5.85 X 10 -5 

73.9 90 7 35 10 . 15 5.27 X 10-6 

- 88.9 105 2 42 12 .67 2.10 X 10-5 

103.9 120 7 50 10 . 31 7.94 X 10 -6 

If""< 118.9 135 2 65 10 .25 6.09 X 10 -6 

\1 133. 9 150 7 70 10 2.92 5.88 X 10 -5 

148.9 165 2 82 10 l. 27 -5 2.46 X 10 
f'!""' 

5.67 X 10-6 163.9 180 7 85 10 .35 

178.9 195 2 100 10 . 15 2.41 X 10-6 
,..... 

193.9 210 7 105 10 .49 6.58 X 10 -6 

208.9 225 2 110 10 .46 6.02 X 10- 6 ,- 223.9 240 7 115 10 .37 ~ 4.54 X 10-6 

238.9 255 2 125 10 .08 9.58 X 1 o- 7 

253.9 270 7 130 10 . 21 -6 ,..... 2.28 X 10 
[I 

285 2 -6 -5 \ 268.9 100 32 . 68 to 3. 1 7.22xl0 to3.29xl0 " 
283.9 300 7 145 10 .99 -9 1. 33 X 10 r 298.9 315 2 155 10 . 21 -6 

~ 
2.01 X 10 

313.9 330 7 160 10 .25 -6 2.21 X 10 
!!"""' 

345 2 328.9 170 10 .36 3.12 X 10- 6 

343.9 360 7 175 10 .26 2.l0xl0 -6 

r- 358.9 375 2 185 10 . 71 5.64 X 10- 6 

373.9 390 7 190 10 .60 4.46 X 10 -6 

r 



BH-2 (Continued) 

De[:!th Tested Gauge Duration Flow Coefficient of ""'~'r:--, 

From To Stickup Pressure of Test Rate Permeability 
(feet) ( feetl (feet) (psi ) (min) (gpm) (em/sec) 

388.9 405 2 190 10 .38 2.78 X 10-6 

403.9 420 7 200 10 .62 4.27 X 10 -6 

X 10-6 
,....-KG'; 

418.9 435 {_ 200 10 .36 2.51 

433.9 450 7 200 10 . 61 4. 20 X 10-6 
r~-, 



SUMMARY OF WATER PRESSURE 

TEST RESULTS 

Borehole Number BH-3 
Location Devil Can~ on 

~ Ground Surface Elevation 1398.0 ft. 

Static Water Level drt hole 

t- Dip of Hole 32° 
Stickup 7. 1 ft. 

- DeQth Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 

,.-, (Feet) (Feet) (psi ) (min) (gpm) (em/sec) 

20.0 31.0 18 10 1.35 9.5 X 10 -5 
r, 

30.0 41.0 22 8 0.71 -5 
! 4.1 X 10 
; 

-5 40.0 51.0 12 8 0.36 2.7 X 10 
,.... 

50.0 61.0 16-22 8 4.4 2.6 X 10 -4 

60.0 71.0 22 8 0. 72 3.4 X 10 -5 

70.0 81.0 20-22 12 0. 71 -5 - 3.3 X 10 !i 

80.0 91.0 25 10 0.98 3.9 X 10 -5 

90.0 101.0 28-29 8 0.32 -5 
1'-c 1.1 X 10 

100.0 111.0 30 12 0.28 9.3 X 10 -6 

110.0 121.0 30 2 11.0 3.5 X 10 -4 
;r-

120.0 131.0 35 8 2.4 6.8 X 1 o- 5 

130.0 141.0 38 8 1.1 2.9 X 1 o-5 

!""" 140.0 151.0 41-46 6 11.0 2.6 X 1 o-4 

150.0 161.0 45-46 6 3.4 7.7 X 10-5 

r 160.0 171.0 46 2 11.0 2.4 X 1 o- 4 

170.0 181.0 48 6 2.45 5. 1 X 1 o- 5 

r 180.0 191.0 52 10 5.6 1. 1 X 1 o- 4 

-5 190.0 201.0 54 12 4.6 8.6 X 10 

200.0 211.0 60 20 2.2 3.8 X 10 -5 
r"' 

11.0 -4 210.0 221.0 60 4 1.9 X 10 

220.0 231.0 64 10 0.80 1.3 X 10 -5 

!""" 230.0 241.0 65 20 2.3 3.6 X 10 -5 

240.0 251.0 68-77 14 0.58 8.4 X 10 -6 

250.0 261. 1 72-74 4 11.0 1.6 X 10-4 



BH-3 (Continued) 

De~th Tested Gauge Duration Coefficient of 
From To Pressure of Test Flow Rate Permeability 
(Feet) (Feet) ( ~s i ) (min) (g~m) (em/sec) 

260.0 271.0 72-75 8 5.6 7.8 X 10 -5 

270.0 281. 1 77 6 11.0 1.5 X 10 -4 

-5 f,-"P-.'' 

280.0 291. 1 79-80 6 5.3 6.8 X 10 

290.0 301.1 83 8 8.9 1.1 X 10-4 

300.0 311 . 1 86 8 5.7 6.8 X 10 -5 ;t'f"C'"7'. 

310.0 321 . 1 88-90 7 1.1 l.3x l0- 5 

320.0 331 . 1 80-91 8 8.7 1.0 X 1 o- 4 

330.0* 341.1 92-94 7 11.0 l. 2 X 1 o-4 

340.0* 351 . 1 96-97 6 11.0 1.2 X 10 -4 

350.0* 361 . 1 100 6 11.0 1 . 1 X 10-4 

360.0 371 . 1 100-102 8 8.2 8.3 X 10 -5 

X 10-4 pr-':'. 

370.0* 381 . 1 105 8 11.0 1.1 

380.0* 390.7 108 9 11.0 1.1 X 10- 4 
F'·~~, 
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SUMMARY OF WATER PRESSURE 

TEST RESULTS 

Boreho 1 e Number BH-4 

Location Devil Canyon ,-
Ground Surface Elevation 1352.6 ft 

Static Water Level 1321.6 ft 

Dip of Hole 60o 

Stickup 1 to 6 ft 

I""\ 

Degth Tested Gauge Duration Coefficient of 
From To Stickup Pressure of Test Flow Rate Permeability 

r (feet) (feet) (feet) ( ~s; ) (min) (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 

108.9 125 14 50 10 .26 5.29 X 10-6 

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 
r"" 148.9 165 6 70 10 .052 8.54 X 10-7 
I 

153.9 170 1 50 10 1.042 2.31 X 10-5 

,.... 163.9 180 1 80 10 .622 9.37 X 10-6 

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 ,. 
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 
~~ 

-



l-~/_>L, 

BH-4 (Continued) 

~"-"'"'"'1 

I:X:gth Tested__ Gauge Duration Coefficient of 
From To Stickup Pressure of Test Flow Rate Permeability 
(feet) (feet) (feet) ( QS i ) (min) (gQm) (em/sec} 

343.9 360 1 170 10 .208 1.60 X 10-6 

358.9 375 6 175 10 .113 8.36 X 10-7 
,...~--

373.9 390 1 185 10 .92 6.54 X 10-6 

388.9 405 6 190 9 . 09 6.17 X 10-7 

403.9 420 1 200 10 .151 9.98 X 10-7 

418.9 435 6 200 10 .121 7. 92 X 10-7 

433.9 450 1 200 10 .119 7.87 X 10-7 

448.9 465 6 200 10 .099 6.48 X 10-7 

458.9 475 1 200 10 .103 6.81 X 10-7 
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SUMMARY OF WATER PRESSURE 
TEST RESULTS 
Borehole Number BH-5a ----------------------
Loca ti on ___ D_e_v_i _l _C_a__;ny..._o_n ______ _ 

Ground Surface Elevation 974.5 feet 
Static Water Level 935.6 feet 
Dip of Hole 45° 

Stickup 4.0 feet 

Depth Tested Gauge · Duration 
From To Pressure of Test 
(feet) (feet) ( esi) (minutes) 

63.0 74.0 30 6 

73.0 84.0 30 6 
83.0 94.0 33 6 
93.0 104.0 36 6 

103.0 114 40 8 

114.0 115.9 No Test 
115.9 126.9 40 16 
126.9 135.6 No Test 

135.6 146.6 55 8 

143.0* 154.0 55 4 

153.0 164.0 60 2 

163.0* 174.0 60 6 

173.0 184.0 65 10 

183.0 194.0 70 4 

193.0 204.0 70 4 

203.0 214.0 75 6 

213.0 224.0 80 4 

223.0 234.0 85 8 

233.0 244.0 85 8 

243.0 254.0 90 6 

*Packers did not completely seal 

Coefficient of 
Flow Rate Permeability 

(gem) (em/sec) 

0.89 3.5 X 1 o-5 

0.93 3.6 X 10-5 

0.71 2.6 X 10-5 

1.0 3.5 X 10- 5 

2.5 8.2 X 1 o-5 

3.4 1.1 X 10- 4 

0.76 2.0 X 10-5 

9.4 2.4 X 10-4 

0.01 2.4 X 1 o-7 

9.2 2.2 X 10-4 

5. 1 1.2x 1 o- 4 

0.06 1.3 X 1 o-6 

0.09 l.9x 10-6 

0.04 8.2 X 1 o- 7 

0.10 l.9x 10-6 

0.14 2.6 X 1 o- 6 

0.16 2.9 X 10-6 

0.10 1.8 X 1 o-6 



BH-5a (Continued) 

tl'~ -

_ _D__eptb Ie s ted 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 0. 14 2.4 X 10-6 

263.0 274.0 95 6 0.13 2.2 X 1 o- 6 ~--'.'•: 

273.0 284.0 l 00 6 0.58 9.3 X 10 -6 

283.0 294.0 l 05 12 1.0 1.5 X 10 -5 

293.0 304.0 . 110 12 1.1 1.6 X 10-5 

303.0 314.0 110 18 1.7 2.5 X 1 o- 5 
:«i>, 

313.0 324.0 115 8 1.4 2.0 X 1 o-5 

323.0 334.0 118-120 8 0. 13 1.8 X 10 -6 

-7 ~-"'! 

333.0 344.0 124 8 0.07 9.4 X 10 
343.0 354.0 124 8 0.58 7.8 X 10 -6 

353.0 364.0 132 8 0.21 2.7 X 10 -6 ~,--\ 

363.0 374.0 132 8 0.87 1.1 X 10-5 

373.0 384.0 134 0.40 -6 8 5.0 X 10 m:~:.:>:. 

383.0 394.0 139 8 0.22 2.7 X 10 -6 

393.0 404.0 144 8 0.45 5.3 X 10 -6 
:~Jf--:-''-

-6 403.0 414.0 145 8 0.33 3.8 X 10 
413.0 424.0 148 8 0.30 3.4 X 10 -6 

1 o- 6 /-I.'R''" 

423.0 434.0 150 8 0.35 4.0 X 

433.0 444.0 155 8 1.7 1. 9 X 1 o- 5 

443.0 454.0 162 8 2.1 2.2 X 1 o- 5 r£~_o, 

453.0 464.0 164 7 0.29 3.0 X l o- 6 

463.0 474.0 171 8 2.6 2.6 X l o- 5 

473.0 484.0 170 6 5.9 6.0 X l o- 5 

484.0 503.0 No Test 
503.0 514.0 180 10 0.82 7.9 X 1 o-6 

513.0 524.0 185 6 0.93 8.7 X l o- 6 

523.0 534.0 190 8 -5 !'1-~;'?;, 

3.7 3.4 X 10 
533.0 544.0 190 6 3.3 3.0 X 10 -5 

543.0 554.0 195 6 5.4 4.8 X 10 -5 
/"ff"'!' 

553.0 564.0 200 4 0.38 3.3 X 10 -6 

563.0 574.0 200 6 0.66 -6 5.8 X 10 {¥.1'r'cr< 

573.0 584.0 205 8 0.47 4.0 X 10 -6 

581.7 592.7 210 6 0.43 3.6 X 10 -6 
lr'J"::>. 
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SUMMARY OF WATER PRESSURE -,\ TEST RESULTS 

~ Borehole Number BH-5b 
Location Dey:il Canyon 

!'- 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 Duration Flow Coefficient of 
From To Stickup Pressure of Test Rate Germeab)i 1 i ty - ( fee_t) (feet) (feet) (psi) (m·in) (gpm) em/sec 

! 

23.0 34.0 4.4 21 7 0.51 3. l X 10-S 

33.0 44.0 4.0 25 6 1.4 6.9 X 10 -5 

43.0 54.0 4.0 28 6 11.0 4.9 X 10 -4 

54.0 63.0 No Test 

63.0 74.0 4.0 32 6 0.06 2.4 X 10-6 

!""" 68.3 79.3 2.2 30 8 0.33 l.4x l0- 5 

79.3 116.0 No Test 

116.0 127.0 2.2 46 6 0.68 2.2 X 10-5 
~ 10-5 I 126.0 137.0 2.2 52 6 0.10 2.9 X 
' 

136.0 147.0 2.2 55 8 0.47 1.3 X 10-5 
!lfillllllll. 146.0 157.0 2.2 58 6 0.71 l. 9 X 10-5 

156.0 167.0 2.2 60 6 0.67 1.7 X 10-S 

166.0 177-0 2.2 65 8 1.7 4. l X 10-S 

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 
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SUMMARY OF WATER PRESSURE 
~ TEST RESULTS 

Borehole Number BH-7 

Location De vi 1 Can~ on 
Ground Surface Elevation 1351.0 ft 

.- Static Water Level 1338.3 ft. 
' 

Dip of Hole 45° 

..... Stickup As Noted 
i 

DeQth Tested . Gauge Duration Coefficient of 
From To Stickup Pressure of Test Flow Rate Permeability 
(Feet) (Feet) (Feet) (psi) (min) (gpm) (em/sec) 

!"""' 30.0 47.0 6. 1 20 8 5.2 2.6 X 10 -4 

35.9 52.0 1.1 20 6 0. 19 l.Ox 1 o- 5 

,_ 50.9 67.0 6. 1 20 6 0.38 1. 9 X 1 o- 5 

65.9 82.0 1.1 25 6 3.2 l.4x 10-4 

80.9 97.0 6. 1 30 14 3.6 l. 3 X 1 o- 4 
I""" 

1.1 10-4 I 95.9 112.0 35 11 3.0 1.0 X 

110.9 127.0 61. 40 8 1.9 5.6 X 10-5 

125.9 142.0 1.1 45 22 0.89 2.5 X 1 o- 5 

138.9 155.0 7.0 48 20 0.04 1.1 X 1 o- 6 

148.9 165.0 3.1 50 10 0.02 5.0 X 10-7 

163.9 180.0 3. 1 55 10 0.03 6.9 X 1 o- 7 

178.9 195.0 8. 1 60 10 0.03 -7 
r""' 6.1 X 10 

188.9 205.0 8. 1 60 12 0.22 4.5 X 10 -6 

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 l0-6 

263.9 280.0 3. 1 85 6 0.22 3.4 X 1 o-6 

278.9 295.0 8. 1 90 7 0.11 l. 6 X 10-6 - 293.9 310.0 3. 1 95 10 0.07 9.7 X 1 o- 6 

308.9 325.0 8. 1 102 10 1.1 1.4x 1 o- 6 

,_ 323.9 340.0 3. 1 
' 

105 10 0.43 5.4 X 10-6 

338.9 355.0 8. 1 110 8 0.44 5.2 X 10-6 

353.9 370.0 3. 1 115 - 10 0.61 7. 1 X 10-6 
I 

.... 



BH-7 (Continued) 

DeQth Tested Gauge Duration Coefficient 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 1 o- 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 1 o- 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 

ORGANIC MATERIAL COBBLES a BOULDERS rn IGNEOUS ROCK SANDY SILT 

CLAY 

SILT 

SAND 

GRAVEL 

S I ..... 1,4" SPLIT SPOON 
Ss ••••• 1.4" SPLIT SPOON 
Sl ••••• 2.5" SPLIT SPOON 
Sh ••••• 2.5" SPLIT SPOON 
Sx ••• , • 2.0" SPLIT SPOON 
Sz ..... l.4" SPLIT SPOON 
Sp ••••• 2.5" SPLIT SPOON, 
Hs ••••• 1.4" SPLIT SPOON 
HI ••••• 2.5" SPLIT SPOON 

CONGLOMERATE ~ METAMORPHIC ROCK 

SANDSTONE II ICE, MASSIVE 

MUDSTONE ~ ICE-SILT 

LIMESTONE ~ ORGANIC SILT 

SILT GRADING TO 
SANDY SILT 

SANDY GRAVEL, 
SCATTERED COBBLES 
{ROCK FRAGMENTS) 

INTERLAYERED SAND 
B SANOY GRAVEL 

SILTY CLAY w/TR SAND 

SAMPLER TYPE SYM SOLS 

WITH 47# HAMMER Ts •.•• SHELBY TUBE 
WITH 140# HAMMER Tm •••• MODIFIED SHELBY TUBE 
WITH 140# HAMMER Pb ••• , PITCHER BARREL 
WITH 340# HAMMER Cs •••• CORE BARREL WITH SINGLE TUBE 
WITH 140# HAMMER Cd •••• CORE BARREL WITH DOUBLE TUBE 
WITH 340# HAMMER Bs •••• BULK SAMPLE 
PUSHED A ••••• AUGER SAMPLE 
DRIVEN WITH AIR HAMMER G ••••• GRAB SAMPLE 
DRIVEN WITH AIR HAMMER 

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

TYPICAL BORING LOG 

BORING NUMBER----T_H_ 30 _ 15 
DATE DRILLED.._ 10 _21 _

80 
Elev. 274.6- ELEVATION IN FEET 
All Samples s,--sA~PLER TYPE 

ORGANIC MATERIAL ~ 
Consld_ V1s1ble Ice 0-7 /CE+ML 1 

ICE -SILT 
Estimate 65°!0 V1sible Ice 
I 90, 56_2o/o STRATA CHANGE 

~~~~~~~~--~L-___ 7' 

SANOY SILT 

-- ___ ~APP~XI~~TE STRATA CHANGE 

Little to No Visible Ice 13'-30' V1 -ICE, DESCRIPTION 8 CLASSIFICATION 

\

2, 57.1°/0 ,85.9 pel, 28~ GP (CORPS OF ENGINEERS METHOD) 

'\,_ TEMPERATURE, °F 
FROZEN GROUND 

\"" 

' ' '--UNIFIEO OR FAA CLASSIFICATION 

DRY DENSiTY 
WATER CONTENT 

BLOWS/FOOT 
SAMPLE NUMBER 

SANOY GRAVEL 
26' 

95 
SCHIST- GENERALIZED SOIL OR ROCK DESCRIPTION 

DRILLING SYMBOLS 

WD: While Drilling 

WL: Water Level 

WS: While Sampling 

AB: 
TD: 

30' T. D.- TO TAL DEPTH 

After Boring 
Total Depth 

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. 

EXPLANATION OF SELECTED SYMBOLS 
RIM CONSULTANTS, INC . 

PREPARED FOR= 
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SOILS 
CLASSIFICATION AND CONSISTENCY 

CLASSIFICATION: Identification and classification of 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 follows: 

Scattered - 0-40% Numerous - >40% 

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. In permafrost 
zones, the consistency and strength of frozen soils may vary significantly and 
unexplainably with ice content, thermal regime and soil type. 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

Cohesionless Soils 
N* 

(blows/ft) Relative Density 

0 - 4 
4 - 10 

10 - 30 
30 - 50 

>so 

20% 
20 to 40% 
40 to 60% 
60 to 80% 

>SO% 

Very Soft 
Soft 
Medium 
Stiff 
Very Stiff 
Hard 

Cohesive Soils 
N 

(blows/ft) qu - (tsf) 

0 - 2 
2 - 4 
4 - 8 
8 - 15 

15 - 30 
>30 

0 - 0.25 
0.25 - 0.5 
0.5- 1.0 
1.0- 2.0 
2.0 - 4.0 

>4.0 

Standard Penetration 11 N11
: Blows per foot of a 140-pound hammer falling 

30 inches on a 2-inch OD split-spoon except where noted. 

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

PREPARED BY • PREPARED FOR• 

RIM CONSULTANTS, INC. 
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EXPLANATION OF ICE SYMBOLS 

Perct:ntage of visible tee has been grouped for the purpose of designating the 
amount of soil ice content. These groups have arbitrarily been set out 

as follows: 

O% 
1%- 10% 

11%- 20% 
21% - 35% 

>35% 

No Visible Ice 
Little Visible Ice 
Occasional Visibi~ Ice 

Some Visible Ic"' 
Considerable Visible lee 

The tee description system is bdsed on that prcsenl'-'J by K. A. Linell, and 
C. W. Kaplar (1966). In this system, which ts an exLc:nsion of the Unified 
Soil Classification System, the amount and physical clldracteristics of the 

soil tee are accounted for. The following table is a brief summary of the 
salient points of their classification system as modified Lo meel the needs 

of this study. 

ICE 0 ESC R I PT I 0 N S 

GROUP ICE VISIBILITY 8 
SYMBOL 

CONTENT 

N Ice not v1sible 

v Ice visible, <so% 

ICE 
Ice visible, >so% 

Individual layer >6" thick* 

DESCR~r~~-R~o~~-~YMBOL 
Poorly bonded N 
or friable f 

~----_--_---: N<i e--;.c;s;. ----;N-b 
Well ice n 

~-'------ -· Nb 1-----
bonded 1 Excess 1 N 

IICII I be 
IndiVIdual 1ce 
crystals or V x 

inc lu~n_s ___ -----+-----~ 

Ice co1l11nQ~ 

on particles 

Random or 
irregularly 
or~ented 1ce 
forrn o t 1 ons ____ _ 
Stratified or 
dtstmctly oriented 
ice formal1ons 

Ice with so1l 
inclusions 

Ice w1fhout 
SOil InClusions 

Vr 

-----
vs 

ICE + 
soi I type 

ICE 

• In some cases where the soil is ice poor o thin 1ce layer may be called out 
by speciol notation on the loQ, i e. 2" ite lens at 7' 

EXPLANAT!ON OF !CE SYMBOLS 

PREPAFIED FOR: 
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Sp 

~ 
Sl 

Sl 

,.... Sl 

Sl 
I""" 

Sl 

,_ 
Sl 

"""" 

51 

ORGANIC MATERIAL 
H/TRACE SILT 

31 
Visible Ice, 0-4.5', Vr 
Refusal 
Boulders 3.5'-6' 

~;;;:::::;::;:=!._ .... -- -- -- -- -. - -- -- 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-02 
7-15-80 
~~~~----------------------0' 
~"~~1 ORGANIC MATERIAL 

G GRAVELLY SAliD W/SO-;m-s f~T 
t-n Gray 
~16, 25.7%, SM, F2 
r:i\~-a t_t_er_e_d_C_ob_b_l e_s_O _. s_· r? 9 I 

~20, 11.4%, SM, F4 

ll. 2~ SM _ P4 

SILTY SAND W/TRACE TO 
SOME GRAVEL 
Gray 

9,4%, SM, F4 

21' 

Boulder at 29', Refusal 

BORRmJ AREA D 
AUGER HOL~S AH-Dl AND AH-02 

le 1"=4' 



s 

s 

ORGANIC MATERIAL 
--------0.5' 

~ SANDY SILT W/SO~ffi GRAVEL 
Q)'33 _____ - -1. 5 ' 

@) 29 

G) 56 

92 

SANDY SILTY GRAVEL 
Brown 
Scattered Cobbles, 11.5'-30.5' 
Boulder at 10.5' 

Visible Ice as layers 
and Coatings, 2'-20, Vc+Vs 

No Visible Ice, 20'-23', N 

Refusal 

Visible Ice Lenses, 
23'-27', Vs 

No Visible Ice, 
27'-30.5',N 
Refusal 30 5'T D ~:.:U~L.;.:::.:..;:::;:::.::..______ . . . 

ORGANIC HATERIAL I 

----------0.5 
2 Refusal 

DIORITE BOULDER 
Q7o-------l.S' 

Ci)Refusal 

®12 

(§)41 

(2)49 

®95 

SANDY SILTY GRAVEL 
Gray 
Scattered Cobbles, 8'-15' 

Boulder at 15', Refusal 
~~-------------------------15' T.D. 

PREPARED FOR• 

BORRC~i ARE.A. D 
AUGER HOLES ~~·-03 AND ~H-04 

Scale 1"=4' 
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AH-05 
0.0! 8-14-'1 

'lm 

Tm 

'l'm 

Sh 

Elevation 2221.6 1 

0.0 1 

ORGANIC l'-1ATERIAL 
-- __ 1.5 1 

__ 3.0 1 

SILTY S~~D WITH SOME 
GRAVEL 
Brown 

5.0 1 -7.5 1 Scattered 
Cobbles and Boulders 7 _5 , 

27, SM 
SAND WITH SOME SILT 
Brown 

Sh 

Sh 

·-· --·- ·---· -· __ 27 .0 1 

@94, 13% I SM 

SAND WITH SOME SILT 

Brown 
25.0 1 -48.3 1 No Visible Ice, 
Nbn 

__ 35.0 1 

16% I SM-SC 

~-'T'"'IL.--......:-9..:.... 0 1 -10. 0 
1 Boulder __J_O. 0 1 

38, SM 

SILTY SAND WITH SOME 
TO TRACE CLAY 

Sh 

Sh 

Sh 

Sh 

GRAVELLY SAND WITH SOME 
SILT 

Brown 

--- ---_ ___)_5. Q I 

SAND WITH SOME GRAVEL 
AND SILT 
Brown 

22.0'-25.0 1 Scattered 
Cobbles and Boulders 

--- -- --- --25.0 1 

Ref., 50/4.0" 
SAND WITH SOME SILT 
Brown __ .27.0 1 

Sh 

::3.d 

Gray 

35.0 1 -40.0 1 Scattered 
Cobbles ___ 40.0' 

SANDY SILT WITH SOME TO 
TRACE CLAY AND TRACE GRAVEL 

Gray 

-- -- -- -- __ 45.0' 
~70, 9%, SM-SC 

SAND WITH SOME GRAVEL AND 
SIL'I', TRACE CLAY AND 
SCATTERED COBBLES 

.3'T.D 
'Thermal Probe Instal leu. ·to 50.0 1 

s·tand Pipe Piezome·ter Installed to 
30.0 1 

PREPARED FOR• 

BORROW AREA D 
AUGER HOLE AH-05 

Scale: 
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Tm 

Tm 

Si1 

Sh 

Sh 

Sh 

Sh 

Sh 

sn 

Sh 

Elevation 2262.9' 

0.0' 

""0---- --2.0' 
Ref. 
NUMEROUS COBBLES AND 
BOULDERS 

5.0' ----- ---17, 10%, SM 
SILTY SAND \-.'ITH TRACE GRAVEL 
Gray 

b"'*-t.-ffi~~, 8%, SM _____ 7. 5' 

Sh 

ORGANIC MATERIAL 8.0' Sz 
19-;-12%, SM-- --

SAND WITH SOME TO 
'I'RACE SILT 
Gray 

5.0'-50.0' No Visible Ice, 
Nbn 

___ 22.0' 

SILTY SAND WITH SOME 
TO TRACE GRAVEL AND 
SCATTERED COBBLES 

2"1 0' ·-·-·-· --· -- . 

Sh 

Sh 

Sz 

-· -- _27.0' 

90' 8% 

89, 9%, SM 

SILTY SAND WITH SOME 
'l'O 'l'RACE GRAVEL AND 
SCATTERED COB~LES 

Gray 

Ref., 50/3" 

Ref . , 51 I 5 . 0 " 

Ref. , Cobble .0' 
T ,D. 

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

DREPA.RED FOR' 

BORROW AREA D 

AUGER HOLE AH-D6 

Scale: 1"=4' 
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AH-D7 

s 

Elevation 2242.9' 

ORGANIC MATERIAL 

SILTY Sfu~D WITH SOME 

12%, SM 

24, 11%, SM 

SM~D WITH SOME SILT 
A.l-.JD GRAVEL 
Brown 

20.0'-25.0' Scattered 
Cobbles and Boulders 

0.0' 

0 ~ • 
• J 

1s~o· 

- 25.0' 
8 Ref. ,40/3~ ~SM 

SAND WITH SOHE SILT AND 
TRACE GRAVEL 

S:E_ay __ . -·--. __ . _ 27.0' 

Sz 

30.0'-31.5' Boulder 

SAND WITH SOME SILT 
AND TRACE GRAVEL 

Gray 

27.0' 

25.0'-48.3' No Visible 
Ice, Nbn 

Ref. ,50/3.0" ,<:n,Si-1 

SAND WITH SOME SILT 
Gray 

44.0'-48.0' Boulders 

Ref. 50/3. 0" 

40.0 I 

48.3' 
'l'. D. 

Thermal Probe Installed to 48.0' 
Stand Pipe Piezometer Installed to 
27 .0'. 

PREPARED FOR• 

BORROW AREA D 
AUGER HOLE AH-D7 

Scale: 1"=4' 



Tm 

Sh 
Sh 
Sh 

sn 

Sh 

Sh 

Sh 

Sh 

Sh 

Elevation 2276.1' 

0.5' 
CLAYEY SILT WI'l'H SOME 
GRAVEL AND SAND, TRACE 
ORGANICS 
B~

6
, own. to Black 

__ 4.5' 
~~~ 7, lS%~M-----

0.5'-6.0' Considerable Ice,Vx,Vs 
@Ref., Boulder 

SAND WITH SOME GRAVEL 
AND SILT 
Gray 
7.0'-8.0' Boulder 

(!)so ___9.S' 
~:;..:..:+-! @4 7 -;-14% -;--sM -~ 

SILTY SAND 
Gray 

Sz 

6.0'-25.0' Occasional Visible Sh 
Ice, Vx 

--- 1:5.0' 

SAND WITH SOME GRAVEL, 
SIL'r AND SCATTERED COBBLES 

Gray 
Sz 

--· --· 27 .0' 

25.0'30.0' Some Visible 
Ice, Vx,Vs 

Cobble 

SAND WI'rH SOME GRAVEL, 
TRACE SILT, CLAY AND 
SCATTERED COBBLES 

Gray 

___ 35.0' 

SANDY SILT WITH SOrffi 
TO TRACE CLAY AND 
TRACE GRAVEL 

Gray 

30.0'-45.0' Occasional 
Visible Ice, Vx 

Ref., 90/3.0", 9% 

45.0'-50.3' No Visible 
Ice, Nbn 

Sz 7% 0.3' 

3ater Table Not Encountered. T.D. 
1'.12rmal Probe Installed to 50.3' 

DREPARED FOR: 

R&M CONSULTANTS, INC. 

BORROW AREA D 
AUGER HOLE AH-D8 

Sc le· 1"=4 
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AH-D9 

Tm 

Sh 
Sh 

SFi 
Sh 

Sh 

Sh 

Sh 

Sh 

Sz 

Elevation 2319.1 1 

0.0' 

ORGANIC MATERIAL _1.5' 
~M--

SILTY SAND WITH TRACE 
GRAVEL 
Brown 

$4, SM 4.5' 
16, SM -- ---
SILTY SAHD, Brown 6.0' Z2:J73 ,----sM" ---

~27, 
SM 
SM 

SAND WITH SOME SILT 
AtW GRAVEL 
Brown 

50/5.0" 

68/5.0" 

14.0'-74.0' No Visible 
Ice, Nb 

Ref., 50/5.0" 

54/6.0" 

50/4.0" 

·--· --. --· __ 38.0' 

·- --· - -· -38.0' 

40.0' -- -- --
S!1 7G. 21%. ML 

Gray 

Sh Gl, 25 9
&' '1L 

SILT WITH TRACE TO 
SOME SAND AND CLAY 

50.0' -- -- --Sh 33 
SAND WITH SOME SILT 

-- -- __ 52.0' 
SAND WITH SOME GRAVEL 
AND TRACE SILT 

Sh Ref., 100/2" 

-- -- -- -- _58.0' 

Sh Ref., 80/6.0" 

SANDY SILT 

4.0' 

Sh 

WEATHERED BEDROCK 

~~~----------------74.0' 
T.D. 

Thermal Probe Installed to 72.0' 
Stand Pipe Piezometer Installed 
to 66.0' 

Prepared for: 

BORROW AREA D 

AUGER HOLE AH-D9 
~&M CONSULTANTS, INC. 

Scale: 1"-5 



Sh 

PREPARED BY • 

Elevation 2357.8' 

__ )_j' 

SILTY SAND WITH SOME 
GRAVEL AND TRACE CLAY 

Gray 

7.5'-25.0' No Visible 
Ice, Nf 

__ 25.0' 
22 
CLAYEY SILT HITH SOME 
SAND AND GRAVEL 
Gray , 

. -· --· --. -- _27.0 

Sh 

sz 

BORRO'.V AREA D 
AUGi:R HOLE AH-DlO 

R&M CONSULTANTS, INC. 

~-~· -· --- --· ____ 27.0' 
CLAYEY SILT WITH SOME 
SAND AND GRAVEL 
Gray 
25.0'-50.0' No Visible 

Ice, Nb 

35 

33.0'-50.0' Scattered 
Cobbles and Boulders 

Ref., 50/4.0" 

~~~-------------------------- 50.0' 
T.D. 

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

DREPARED FOR• 

c le · 1"=4' 



-

r 

-
,..., 
I 
: 

s 

Elevation 2358.0' 

RGANIC MATERIAL 0.5' 
LT WITH SOME ORGANICS 

TRACE SAND AND GRAVEL 
Dark Bro~ ___ 3.0' 

~LTY SAND WITH SOME 

0 
GRAVEL 
Dark Brown 

@12 

@29 

12.0'-20.0' No Visible Ice, 
Nf 

AiW TRACE 

Gray 

--. -- __ 27.0' 

____ 27.0' 

SILTY SAND WITH SOME 
GRAVEL AND CLAY 

SAND, GRAVEL AND 
SCATTERED COBBLES 

Gray 

70 

20.0'-54.8' No Visible 
Ice, Nb 

SO/S.O" 

~~~-L----~--~--------------54.8' 
T.D. 

Thermal Probe Installed to 54.8' 
Stand Pipe Piezometer Installed to 
54.8' 

DREPARED FOR: 

BORRO'i-1 AREA D 

AUGER HOLE AH-Dll 
R&M CONSULTANTS, INC. 

. 1"=4' 



Tm 
Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sz 

Sz 

Elevation 2337.9' 

Vx,Vs 

34/4.0" 

SILTY SAND WITH SOME 
GRAVEL AND TRACE ClAY 
Gray 

4.5'-25.0' No Visible Ice, 
Nbn 

Ref., 30/2. 0" 
SILTY SAND WITH SOME 
GRAVEL, SCATTERED 
COBBLES AND BOULDERS 

Gray 

-- ---..25.0' 
0 

SAND WITH SOME 
SILT, SCATTERED TO 
NUMEROUS COBBLES AND 
BOULDERS 

25.0'-30.0' Some Visible 
Ice, Vx 

* 

__ 38.0' 

sz 

. _ . -- . -- . -- . _38, 0 I 

GRAVELLY SAND WITH SOME 
SILT, SCATTERED TO 
NUMEROUS COBBLES AND 
BOULDERS 

* 

60.0' 
Th""'e_.r"-'r;-"aa:o:.Jl'---P-r_o_b_e_I_n_s_t_a_l_l_e_d_t_o_2_8---'. 0 ' T · D · 

* Tricone Cuttings Filling Hole, 
Unable to Sample Undisturbed 
Material 

Pr ared for: 

BORROW AREA D 
AUGER HOLE AH-Dl2 

R&M CONSUL..TANTS, INC. 

Scale : 1 "=5 ' 

,r>";-'1 



,.... 
I 

/"""'1 
I 
I 

-I 

, ..... 

r 
I 

s 

Elevation 2326.2' 

Sh 

SAND WITH SOME GRAVEL 

Sh 

38.0' 
w .12..:.I_ 

11.0'-15.0' Scattered 
Cobbles and bouluers 

____].5.0' 

SILT WITH SOME SAND 
Gray 

15.0'-18.0' Scattered 
Cobbles 

____20.0' 

SILTY SAND WITH SOME 
GRAVEL 

Brown 

""1>h 

Sh 

Sh 

Sh 

-· -· --. --· --27.0' 

15.0'-38.0' No Visible 
Ice, Nbn 

84 

SILTY SAND WITH TRACE 
GRAVEL 

Brown 

Ref., 50/5 .0" 

*38.0'-41.0' Flowing 
Sands Encountered 

Ref. 

43.0'-50.0' No Visible 
Ice, Nbn 

:::::::;~a:...::.,.._R_e_f..:.· __________ 50. 0 r 

T.D. 
* Unable to Sample 

_25.0' 

__ 27 .0' 

BORROW AREA D 

Thermal Probe Inscalled to 49.0' 
Stand Pipe Piezometer Installed to 
49.0 1 

• 

DREPAREO FOR• 

AUGER HOLE AH-Dl3 
R&M CONSULTANTS, INC. 

Scale : 1 "=4' 



r~<--~------------------"~------------·-----~--=·------------~ 

O.O' AH-Dl4 
A.~ 8-27-81 

Elevation 2272.7' 

0.0' -=- ,._ ..-.,.... 

Sh 

Sh 

Sh 

PREPARED BY • 

" ORGANIC MATERIAL ____ O.S' 

ffi SILTY SAND WITH SOME 
GRAVEL AND SCATTERED 
COBBLES 

Brown 
(})16 

@25 

@29 

@42 

--14.0' 

GRAVELLY SAND WITti SQ.\1E 

SILT AND SCATTERED 

COBBLES 

Brown 

(})Ref. 50/3.0" 

14.0-22.0' No Visible 
Ice, Nb 

®* 

--- __33.0' 

SILTY SAND WITH SOME 

TO TRACE GRAVEL 

. --· __ . --· __ . .J8.0' 

Sh '®*·-·---·-

SILTY SAi-D -~'JI'.L'll SO:lli 
TO T.R2\Ci;; GrtAV6L 

SILTY SAND WITH SOME 
GRAVEL, SCATTERED 

COBBLES AND BOULDBRS 

38.0' 

-..:~"--'1------------- 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 I. 

PREPARED FOR= 

BORROW .--\REA D 

AUGER HOLE AH-Dl4 
R&M CONSULTANTS, INC. 

Scale: 1"=5' 
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PROJECT NO. 052504 R ¢ DATE October 17, 1980 

CLIENT: Acres American, Inc. M C 0 N S U L T A NT S, IN C. 

PROJECT NAME Susitna Hydroelectric 
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO. 

LAB ~ . w % Unified 
-a io DEPTH II" 3H 2" 11, ~~ 1" B/4'' l/2" 3/8'~ #4 #10 #40 #2DO .02 .005 .00.: Moist. LL PI Class. NO. a:z ~z g '~ 

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 SM 

AH-Dl 6 8.0'- 8.5' 100 87 87 83 80 76 69 54 28.3 14.4 6.1 3.3 6.7 SI-1* 

c---llli= D l 7 10.0'-10.3' .. 100 91 91 87 76 G2 l<=i 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 l3 .9 NE_- SM 

AH-D2 5 4.5'- 6.0' 100 98 96 92 87 80 59 30.7 l3. 8 3.9 1.6 11.2 NV NP Sl\1 

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 1 -21.5' 100 96 94 93 91 85 78 61 38.6 21.3 b.o.3 4.2 9.4 17.5 4.2 SM 

~-

REMARKS• * Estimated Va1u~ NOTE: SIEVE ANALYSIS: PERCENT PASSING 

** NV~Non Viscous NP-Non Plastic 



PROJECT NO. 052504 R ¢ 
CLIENT: Acres American, Inc. M C 0 N SULTAN T S, IN C. 

PROJECT NAME Susitna Hydroelectric 
(Watana Dam Site) SUMMARY OF LABOR A TORY TEST DATA 

DESCRIPTION 4'' 3" 2" l~'' l" 3/4" 1/2" 3/8'' #4 #10 #40 #200 .02 

DEADMAN W-R0-2R7 100 99.5 81.3 

I I (Grab Sample) 

DEADMAN W-80-300 100 95 93 89 87 86 80 76 58 26.9 9.2 

(Grab Sample) 

'I 

!EMARKSz * Estima 
** NV=Non Viscous, NP=Non Plastic 

DATE October 17, 1980 

PARTY NO. PAGE NO. 

% Unified 
.005 .oo~ Moist. LL PI Class, 

69.6 50.2 42.1 55.9 33.2 CL-CH 

3.0 1.3 6.6 NV** NP** SM 

f---

'---

NOTE: SIEVE ANALYSIS= PERCENT PASSING 

7> 
1 
I 
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PROJECT NO. 052506 R¢M DATE September: ]981 
Client: Acres American CONSULTANTS, INC. 

PROJECT NAME Susitna Hydroelectric 
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO. 1 

<!> LLI 

LAB ~ci 
...J. Fl NE WET DRY MOISTURE a.o DEPTH I 1/2" I" 3/4" 1/2'' 3/8" 4 10 40 200 .02 .005 .002 L.L. P.l. CLASS NO. ~z :::!!:Z SPG DENSITY DENSITY CONTENT 

ttl (jj 

D5 4 7.5 1
- 9.0 1 100 87 53 22 8 SM 

D5 5 10.0 1 -11.5 1 100 70 69 67 67 67 52 35 15.9 SM 

D5 6 15.0 1 -16.5 1 

100 76 76 76 69 51 23.2 
SM 

D5 9 30.0 1 -31.5 1 100 84 60 26.4 14 NP 13 SM 

D5 10 35.0 1 -36.0 1 100 85 63 44.6 17 6 16 SM-SC 

D5 11 40.0 1 -41.5 1 100 98 96 92 87 73 55.2 23 14 12 CL 

D5 12 45.0 1 -46.0 1 100 88 88 88 4 74 
48 25 3 39 14 9 SM-SC 

* 
D6 b 4 5.0 1

- 7.5 1 100 91 84 67 40.5 15 NP 10, 8 SM 

* D6 p,7 8. 0 1 -ll. 0 1 100 80 55 23.2 13 NP 12,11 SM 

D6 9 20.0 1 -21.5 1 100 80 40 11.7 17 2 12 SW-SM 
--1-

** 
D6 10 25.0 1 -26.5 1 83 83 80 77 75 71 67 51 32.5 15 NP 9 SM 

D6 11 30.0 1 -31.0 1 8 

D6 12 35 • 0 I- 36 o 0 I 100 98 94 89 83 65 40.5 17 NP 9 SM 

D6 l3 40.0 1 -40.5 1 12 

--t---

I 
--1------1------· 

r -- . 

REMARKS: ____ *~S=am~p~l~e~C~o=rnb~i~n~e=d~fo~r~S~l~·e~v~e~A=n~a~l~y~s~i~s~a~n=d~A~t~t~e~r~b~e~r~g~L~i~m~i~t~s~----------
NOTE: SIEVE ANALYSIS PERCENT PASSING 

** 100% Passing 2" 

NP= Non-Plastic 



PROJECT NO. 052506 R¢M DATE September 19Bl -----
Client: Acres American CONSULTANTS, INC. 

PROJECT NAME Susitna Hydroelectric 2 PARTY NO. PAGE NO. SUMMARY OF LABORATORY TEST DATA 

(!J LLJ l LAB 
NO. 

~ Ci ~c) 
ll: Z :i!:Z 
0 <[ 

DEPTH I t/2'' I" 3/4" 1/2" I 3/8" 4 10 40 200 .02 .005 .002 
Fl N E 

SPG 

WET DRY MOISTURE 
L.L. P.l. DENSITY DENSITY CONTENT CLASS 

(!) (/) 
I 

D7 2 4.0'- 5.0' 11 
~--+-~-~------+---+--~--+--4--~---+-~-~--r--~--------+-----4--+--+---~----~-~-~---~ 

D7 5.0'- 6.0' 11 
~--+-~--~-------+--4-~---+--~---~---~-~~~---r------ ----4---------~----1----+---+----~-----~---1 

D7 4,h 7.0'-10.0' ~ 100 97 91 BB B5 79 71 51 31.2 
~-~~-~-+-~4--~~-+--~-~~~+-~4---+----f-

I----+--=D--=-7-I--'E+--=l-=-5-=-. 0-=--' -_~1=6-=-. -=-5 _' -+--"1"""0"'-0 -+-~9'-"'0+-'B"'B"--+- B 6 8 4 B 0 7 '"> 52 2 6 6 

12 11 SM 

10 SM 

D7 "' 20.0'-20.2' 6 
~--+~~-4-------+-~-~--+--4---~-~--+-~--~-~----+---~--~-~-~---~-----+----~+--------

~--+-=D-=-74--c~2_5_. __ 0_'_-_2_5_._7_'-+--4~1~0~0~~9~4~ __ 9~~4+_~9~4~_9~4~_7~7.+-~5~1~2~3~.1~--t----+--~~2~·~6~2~-~-~----4------~--9~~---s_M_~ 

D7 q 35.0'-35.2' 9 
- --·--+---4--- --+-----+---+ ---+----l--~--+--+----+---f------+----+---+--+- -----+-------l-----.:::__+--------

00 U ~-0'-~.7' ,~=t=~~,_-~ __ 0-+---79-+--5i~0-19 __ t_-_·~--~--~----4--2-._73~--~--~----~----~----9~---SM--~ 
DB 5 4.5'- 6.0' 100 82 B2 57 39 17.5 14 NP 15 SM 

~--+---=-.::_J.-=-l----------+---4--· ------- ---- ---+-----1---l-----l---+---+---+----+-----l------lf-----1---~----+----+----f--------l 

~--+ __ DB---I-B+-_9_._5_'_-_l_l_._O_'-+----I----l--+---~-+-=lO~O~~B~4~~6~7~4=1~.~Br--~---+--~--~~l4~~N~P~+---+-----~--'l~4~_~S_M_-_M_L_~ 

DB 9 15.0'-16.5' 100 BB 73 47 17.7 SM 

DB 10 20.0'-21.0' 

DB 11 25.0'-25.7' 100 77 77 72 72 

DB 13 35.0'-36.0' 100 97 95 

DB 15 45.0'-45.2' 

DB 16 50.0'-50.2' 

REMARKS: ____ * Sample Combined for Sieve Analysis 
Np Non-Plastic 

72 

91 

13 

55 33 11.2 lB 5 10 SM-SP 

B6 72 52.6 13 ML 

9 

7 

NOTE: SIEVE ANALYSIS= PERCENT PASSING 

~. 

J 
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PROJECT NO. 052506 

Client: Acres American 

PROJECT NAME Susitna Hydroelectric 

t!) w 
LAB ~d 

---l. 
ll.Q 

DEPTH NO. a:z ~z 
0 <( m (/) 

D9 2 1 5'- 3_Q' 

D9 3 3.0'- 4.5' 

D9 4 4.5'.,- 6.0' 

D9 5 6. 0'- 7.5' 

D9 6 7.5'- 9.0' 
f----

D9 7 9.0'-10.5' 

D9 13 40.0'-41.0' 

D9 14 45.0'-46.5' 

BORF ow D 

BULl< s MPLE 

REMARKS: NP= Non-Plastic 
*Sieve Size 

I 1/2" I" 3/4" 

100 91 

100 97 

-~-) --------1 ] --1 --
] 'l ) ' J 

r--r----·-

1 
,_, ---1 --1 J 

R¢M DATE Se]2tember 1981 
CONSULTANTS, INC. 

3 PARTY NO. PAGE NO. SUMMARY OF LABORATORY TEST DATA 

l/2" 13/8" 
Fl NE WET DRY MOISTURE 

4 10 40 200 .02 .005 .002 L.L. P. I. CLASS 
SPG DENSITY DENSITY CONTENT 

-

91 91 _2_l 1-85 71 35.4 
SM 

--,-- -~ f---

100 91 87 71 41.4 SM 
-~ 

100_ 93+ 75 41.6 
SM 

-~ 1---

93 91 86 79 55 20.9 SM 
-~ ,-- -~ 

100 86 61 23,0 SM 

100 86 86 75 53 21.7 SM 

100 99 98 91.7 21 NP 21 ML 
----~ r--

100 92 87 82.7 35 7 25 ML 
-- ----

--------- * * - * + I 
~JOi200 

=1= 
I c-~--- -t 

59 I 23 100 98'95.l! MH 
------

-- -- -- ----- ----1----r--

--~ --- ~---

NOTE: SIEVE ANALYSIS= PERCENT PASSING 
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US. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer 

6 2 11/2 I 3/4 1/2 3/B 4 10 80 100 200 270 

~ 
0 20 40 , __ I' 

~ 10 
! 

! 
I 20 
i 
I 

_j 30 -.c. 
00 
'ii 

i 40 3': 
.... .., 
... 

50 II) 

<A ... 
0 

-- 0 
u 

--60 -c 
II) 

~ 

"' 
l 70 Q 

BORROW AREA D 
COMPOSITE GRADATION CURVE 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 

100 
12 9 6 3 2 11/2 I 3/4 1/2 3/8 10 20 4 

~'r 'f" 

~ 
II -

90 ---
'I'-r--.. 

80 !'--.. 
~ 

.. 

70 -..<::. 
00 

Q> 
?; 60 
>. 

..Q 

.._ 
50 Q> 

c 
LL -1--· -c 

40 ., 
(j .._ ., 
a... 

30 

20 

10 

~---o,ooo 100 !100 !10 !I 

BOULDERS COBBLES 
GRAVEL 

Coarse Fine Medium 

H ydromeler 

40 80 100 200 270 
I I I I' 

~'-~'---, 
'G 

~ 

""" "' 
""" " 

['._ 

""' 
""' 

0.!1 Ql 0.0!1 

SAND 
Fine 

BORROW .AEEA D 

l 

"" ~ ...... :--
......, 
~ 

0.01 0.00!1 

FINES 
Silt Sizes 

-............ 

-l 

0 

I 0 

20 

.... 
50 : ... 

g 
0 u 

60 ~ 

" u 
~ 

70 a... 

80 

90 



U.S. Standard Steve Openinvs 1n Inches U.S. Standard Sieve Number • Hydrometer 

100 12 9 6 3 2 11/2 I 3/4 1/2 3/8 4 80 100 200 270 10 20 40 
I r\ I I I I I I -- 0 

90 
\_ .Q._ 

10 

-

80 
------, 

20 

70 
----~-----

30 -&:. 
0> 

Ill 

~ 60 
,.. 
..a 

~ 
~ 

!'--'--. 
'X': 

... 
J:: 
CJI 

ii 
40 ~ 

>-... 
.._ 

50 Ill 
c 
u: " 

--- -- ~ 

... 
50 Ill .., ... 

0 
0 -c 

40 QJ 
u 
'-
QJ 

- ~ 

~ 

u 
60 -c 

Ill 
~ 

a.. Ill 
30 - 70 a.. 

""' 20 80 
~ 

10 L------. 90 --,._, 
f'--

-----< 
-----

01000 !500 100 0.!1 Ql 0.0!5 0.01 0.005 0001
100 

I BOULDERS 
GRAVEL SAND FINES 

COBBLES 
Coarse Fine Medium Fine Silt Sizes 

GRAVE 

BORRmT AREA D 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 

100 12 9 6 3 2 11/2 I 3/4 1/2 3/8 4 10 20 
~~~- jl 

I"" 
jl 

90 ~ 
t---r-. 

~ 

80 "" ~ 
70 ~ -.c 

0> 

G> 
~ 60 
>. 
.a 
... 

50 G> 
c 
lL 

c 
40 Q) 

u 
"-
Q) 

a.. 
30 

20 

10 

-------0
1000 MO 100 

I BOULDERS 
GRAVEL 

COBBLES 
Coarse Fine Medium 

LL 

Hydrometer 

40 80 100 200 270 - I I I jl 

"~ 

" 
""' 

""' ~ 
r>-"' 

1-........_""-

~ 

0.5 Ql 0.05 

SAND 
Fine 

BORROW AREA D 

] 1 

"'~ 
.......... 

......_, 1...._ :--. 1--

0.01 0.00!5 

FINES 
Silt Sizes 

0 

I 0 

20 

50 
... 
Cl ... ... 
Cl 
0 
u 

60 'E 
G> 
0 ... 
G> 

70 Q. 

80 

90 

l 



US. Standard Sieve Openings Jn Inches 

100 12 9 6 ~ 2 11/2 ,- I 1\ I 

90 l'l 
-

80 \ 

70 -~ 
01 

Cl> 

3 60 

"" .0 

'-
50 Cl> 

c 
I.L I--· -c 

40 Cl> 
(J 

'-
Cl> 

Q_ 

30 

20 

10 

--o,ooo 100 !100 

BOULDERS COBBLES 
Coarse 

ll j 

U.S. Standard Sieve Numbers Hydrometer 

I 3/4 1/2 3/8 4 10 20 - 40 80 100 200 270 
I I' I I I I I I 

....... 
~ 

'-0.._. 

..... 
"'-.. 

~ 

~ 

-..._'0 

~ 

~ 
........._ 

1'---

0.!1 Ql 0.0!1 

GRAVEL SAND 
Fine Medium Fine 

lLTY GPAVELLY 

BORROH .AREA D 

--

~ 

~ r---... 
~ 

0.01 0.005 

FiNES 
Silt Sizes 

0 

I 0 

20 

50 
... ., 
"' .... 
0 
0 
u 

60 'E 
Cl> 
0 .... 
«< 

70 Q_ 

eo 

90 
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U.S. Standard Sieve OpenlnQ! in Inches U.S.Stondord Sieve Numbers 

100 12 9 6 3 2 11/2 I 3/4 1/2 3/8 10 20 4 
~~--r 

~ I' 

90 ' to---._ . -
'---· 

80 
I'---!"----. 

~ 
~ 

70 -.c:. 
00 

... 
~ 60 
>. 
.0 

.... 
50 ... 

c 
lL -- - ,- f--- t----c 

40 ... -
u .... ... 
a_ 

30 

20 

10 

-~-----o,ooo 100 to 500 

~ULOERS GRAVEL 
COBBLES 

Coarse Fine Medium 

----1 ,---j - -- 'l -- l 

Hydrometer 

40 80 100 200 270 
I I I I 

r----.. 

~ 

"" 
"" I~ 

~ 

'......,_ 

~ 

~ 

0.!! at 0.05 

SAND 
Fine 

BOPROW P..REA D 

,----,--
] -----:] ] 

~ 
........ 

........ 

P--- -. 
0.01 0.005 

FINES 
Silt Sizes 

0 

I 0 

20 

30 

--

-&; 

"' • 40 ~ 
>. 
.Q 

.... 
50 :: .... 

g 
0 
u 

60 c ... 
~ ., 

70 a_ 

80 

90 

) 



U.S. Standard Sieve Openinos in Inches U.S. Standard Sieve Numbers 

100 12 9 6 3 2 tt/2 1 3/4 1/2 3/8 4 10 
~-----, 

~ 

" 90 
r----~ 

80 

......._ 

~ 

~ 
~ 

70 -.c 
0> 
Q) 

3: 60 
>. 

.Q 

..... 
Q) 50 c 

LL ... 

";: 
40 Q) -- -~ 

u .... 
Q) 

(L 

30 

20 

10 

-- ~- - '----· -· 0 tooo 500 100 Kl 

BOULDERS 
GRAVEL 

COBBLES 
Coarse Fine 

~ ] -~ 

~ ~ 
d J 

Hydrometer 

2.0 40 80 100 200 270 
~ 

II I I I II 

~ 

......._ 

" " 
""" "' 

-~ 

""' -
"-......_ 

"""' 

0.5 Ql 0.05 

SAND 
Mediurn Fine 

BORROW AREA D 

n 

--

!'...... 
r-------. 

).....__ r-- -----.; 
.. 

0.01 0.005 

FINES 
Silt Sizes 

J 
., 
1l 

0 

I 0 

20 

50 

60 

... 
II .., 
.... 
0 
0 
u .. 
c .. 
u ... 
II 

70 (L 

80 

90 

1 
! 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 

12 9 6 3 2 11/2 I 3~ 1/2 3/8 4 10 20 -r ~~-~" I' I' 
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- Project No. 052504 
Dote __ __,1'-""1~-_...2'-'-'0'-=-..!.18..!.10_ 

I""' 

i R 8 M Consultant Inc. 

LABORATORY COMPACTION CONTROL REPORT 

Job Name and Location Susitna (Watana Dam Site) 

Architect or Engineer Acres American Inc 0 

Contractor _______ ~---~----~-------------------

A. Description 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:..t../-=T=-=RA=C::..=E;;..._::C::..=LA=Y'------

8 Unified SM AASHO 
Material Mark ---~--------~- Classification Classification __ 

Source of Material Deadman Creek Sample N() ._ W-80-300 

!"'"" 
Natural Water Content ~6% %Natural Dry Density ______ PCF Speci fie Gravity ___ _ 

! . 
' Liquid Limit Non Viscous %Plastic Limit ______ % Plasticity Index Non Plastic 

B. Test Procedure Used __ ----'-'"T_-_1..::..8..::..0_"=.D_"_-~AA~SH""T""'-O"'----

C Tes~ Results: Maximum Dry Density 135.0 _____ PCF Optimum Water Content 
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Job Name and Location 

R 8 M Consultant Inc. 

PrOJect No. --=-0-=-5_2_5_0_4 __ 
0 ot e -----=1=-=1=---=2=-0=---8:::.0:::..._ 

LABORATORY COM PACTION CONTROL REPORT 

Susitna (Watana Dam Site) 

Archi feet or Engineer __ A_c_r_e_s_A_m_e_r_i_c __ a_n_I_n_c_. ______________________ _ 

Contractor ______________________________________ _ 

A. Description of Soi 1 : __ S_I-=L:..::T:__::_A:..::N:..::D:........:C:..::LA=Y=---------------------------

Un1fied AASHO 
Material Mark ___ A ____________ Classification __ C_L_-_C:..::H~ __ Ciassification~,-

Source of Materiai __ D_e_a_~_m_a_n __ c_r_e_e_k __ s_a_m-=p=-1_e_N_o_. _w_-_8_0_-_2_8_2 ______________ _ 

Natural Water Content 42 • H; 0/o Natural Dry Density ______ PCF Specific Gravity 

Liquid Limit _____ 5_5---'-'. 9:..___% PlastiC Limit ______ % Plasticity lndex __ 3,_3"'--'-• ..,_2 _____ _ 

B. Test Procedure Used ---=T=----=1=-8::.0:::.......:M~e::::.t~h::::.o"'d_"~A,_"_-----=-AA=S""H:_:-T:..:O::_ ________________ _ 

C. Test Results:Maximum Dry Density __ 1_0_2_-_5 ______ PCF Optimum Water Content____22 . ...D% 

I I \ 
\ 

I 
r::cr " \.. " i 

100 
I I ./ I '\ 1'>. : I 

7 I \_' 
i \. ·f'o 

I y \.I \.hl 
I / I I K 't'~ 

i !/"" I i \. \.. 
Sieve Analysis I I / i \. f-J_,., 
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PROJECT NO. __ 0_5_2 . ..::..5..::..0..::..6 ______ _ 
~ ¢ ~-----C __ O_N __ S_U_L_T __ A_N_T __ s_._I_N_c_. __ __ 

PROJECT NAME Susitna HydroelectzLc r------------------------------------------
SUMMARY OF LABORATORY TEST DATA 

-
(!) w .... 
~d 

_j • . .. 
a..o DEPTH 

~z ~z 12" 7" 3" 2" 1l,z" l" 3/4" l/2 '3/8" #4 #lC if20 #40 #80 rn (f) 
-

El7 l 0.5 1- 1.0 I 100 98 94 89 79 

El7 2 3.5 1- 4.0 1 100 98 82 
---- --
El7 3 10 • 0 I -10 • 5 I 76 75 70 64 56 51 46 42 35 27 19 13 7 

El8 l 0.25 1-0.75 1 100 92 89 76 69 61 55 45 34 20 12 5 

E18 2 2.5' 100 90 88 88 84 84 83 82 80 79 78 73 50 

E18 3 5·.'o •- 5.5 1 100 98 93 81 69 57 50 37 29 
.. > 

-.19 9 3 
-- -- --~- -- --

El8 4 10.0'-10.5' 80 65 60 56 48 43 39 36 29 22 15 9 4 
·-- --~ 

---
E19 l 1.01- 1.51 100 98 76 

E19 2 2.5'- 3.0 1 100 99 95 53 

E20 l 1.51- 2.0' 100 99 99 97 81 

E20 2 3.0'- 3.5' 74 62 39 36 33 30 28 26 24 21 18 u 8 3 

E20 3 7.5 1- 8.5' 100 91 85 84 84 83 82 R2 81 79 72 65 49 

E20 4 11.0 I -11.5 I 72 58 56 50 46 43 39 38 34 29 23 18 ll 

E21 1 2.0'- 2.5' 100 97 92 84 -- ~-

E2l 2 6.5'- 7.0' 48 31 30 27 24 22 20 18 15 l3 ll 9 6 
---

I 

REMARKS: _________________________________________________________ __ 

DATE ___ 6_-_~_L 5_-_8_1 _______ _ 

PARTY NO.----- PAGE NO.---

100 #20( CLASS 

76 ~ SM-MH 

73 41.~ SM -- --
_§_ 4.' G?-GM 

4 2.0 GP 

45 28. SM 

2 l.l GP 

4 2.4 GP 
f----· 

65 3.6 SM 

44 1.2 SM 

76 3.4 SM-ML 

3 1.5 SP 

45 ~1.4 SM 

10 6.4 SP-SM 

82 70.3 SP-SC 
-

6 4.3 GP-GM 
1--- ----· 

NOTE: SIEVE ANALYSIS: PERCENT PASSIN 

(___ __ 

I 
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PROJECT NO. 
852506 

R¢M 
6-15-81 

DATE 
CONSULTANTS, INC. 

Susitna Hydroelectric PROJECT NAME PARTY NO. PAGE NO SUMMARY OF LABORATORY TEST DATA 
- ' 

(') w 
~d 0:d DEPTH g§z ~z +12" 7" 3" 2" 1~" 1" 3/4' '1/2" 3/8' #4 #10 #20 #40 #80 ~100 200 CLASS m (/) 

E9 3 2.5' 95 81 77 71 67 63 60 55 50 45 41 28 25 6.6 GM 

-- --
ElOA 1 3.5'- 4.0' 82 78 71 63 58 51 46 37 31 28 21 8 6 2.5 GP --
ElOl\ 2 6.5'- 7.5' 100 99 89 43 35 6.5 SM 

ElOB 1 2.0'- 2.5' 100 91 86 77 66 54 48 36 28 18 ll 4 3 2.1 GP --- f--- . 
'' 

--· -- --- -- -- --

Ell 1 l. 5 I 100 99 94 65 58 ~ S11 --- ---

Ell 2 5.0' 83 73 70 66 60 56 51 47 39 33 38 22 13 11 7_,_B GP-GM 1- --

-- -- --
El2 1 2.0'- 2.5' 79 77 74 69 62 56 50 46 37 29 21 14.2 9 8 5 .. 9 GP-GM 

El2 2 2.5'- 3.5' 00 94 91 90 88 86 80 59 53 38.4 SM 

El2 3 3.5'- 4.5' 79 79 75 74 73 72 71 70 66 58 40 35 23.8 SM 

El4 1 1.0 ,_ 2.0' 100 97 85 61 20 14 5. SP-SM 
- --

El4 2 6.0'- 7.0' 73 58 56 52 48 45 41 38 31 25 18 11 5 4 2. 0 SP 

f--

El5 1 3.0'- 3.5' 79 77 65 50 45 37 32 26 23 ~ 13 9 5 2 2 • c GW -- -- -- -

-- -- --- -- f---
El6 1 3.0'- i3 • .§' 74 72 61 61 59 53 50 45 41 34 24 13 7 3 2 1. 0 SP 

NOTE: SIEVE ANALYSIS PERCENT PASSIN REMARKS: ______________________________________________________________________ __ 



PROJECT NO. 
052506 

R¢M DATE 
6-15-81 

CONSULTANTS, INC. 

Susitna Hydroelectric 
PROJECT NAME PARTY NO. PAGE NO_ SUMMARY OF LABORATORY TEST DATA 

(9 w 
~d O::o DEPTH 
~z ~z +12" 7" 3" 2" F·" l" 3/4' 'l/2" 3/8' #4 #10 #20 #40 #80 ~100 1±200 CLASS . ' £I) Cf) 

~-~~ -
El l 2.5'- 3.0' 96 92 82 72 61 56 47 38 33 27 18 15 8 GP-GM 

~- I ----
El 2 7.0'- 7. 5.' 77 53 51 48 43 39 34 32 26 21 17 10 4 r-1-- . 5 GP 

-....,. ..... - --

-~ r---
E2 l 2.5'- 3.0' 84 79 79 77 73 68 62 58 51 46 38 22 5 4 17.4 SP 

E2 2 5.5'- 6.0' 64 55 54 52 45 40 35 31. 23 17 12 7 ) 1 .8 G_N 

-·--

' ~ 

E3 l 2.5'- 3.0' 78 54 54 49 41 37 32 28 22 16 >ll 7 ::l 2 h_ J GW --· ---- --- -- -- ----
E3 2 10.5'-ll.O' 75 57 56 55 49 43 37 33 26 19 ll 6 ::l __2..._ ~ 

GP-·GW 
~--- ---- ----

·-

E4 l 3.0'-3.5' 58 39 38 35 30 27 24 22 18 15 10 5 2 2 .o GP --- ~- --
E4 2 10.5'-11.0' 61 42 40 39 32 29 25 22 18 14 9 5 2 2 . 2 GP 
~~ 1--·-

E5 1 l.O '- 2.0' 79 45 42 39 34 30 25 22 17 13 9 5 2 2 . 0 G\J'J-GP 
--

E6 l 7.5'- 8.0' 100 99 90 87 83 81 75 69 59 46 25 22 IJ,3.3 SM 

-- ·--

EB 1 2.5'- 3.0 1 74 73 72 69 59 51 41 35 24 16 10 6 2 2 1 c GW 

EB 2 6.5'- 7.0' 100 99 95 89 83 77 64 46 24 10 2 2 . ~ ---~p 
-- ----1- --.--- ---- --- -

E9 l 2.5' 100 99 96 95 90.: _11L__ -- -- ---- 1----

E9 2 4.5' ~l 89 87 86 85 83 
I 

81 78 76 74 70 45 38 19. ~ SIJ\ 

NOTE: SIEVE ANALYSIS= PERCENT PASSIN 
REMARKS:-------------------------------------------------------------

( 
""'-·-·---' 



' L 
I' 
~ 

PROJECT NO. 052504 R ¢ DATE Qctober 17, 1980 

CLIENT: Acres American, Inc. M C 0 N S U L T A N T S 1 IN C. 

PROJECT NAME Susitna Hydroelectric PARTY NO. PAGE NO. 
(Watana Dam Site) SUMMARY OF LABORATORY TEST DATA 

~ 0 

UJ % Unified LAB ito -o DEPTH 4" 3" 2" 11 " 1'' P/4'' 1/2" 3/8 1' #4 #10 #40 #'200 .02 .005 .00"' Moist. LL Class. NO. O::z ~z ~ PI g 
"' 

AH-El 3 1.0'- l. 5' 1 nn 99 48.0 19.6 <;M 

AH-El 4 2.0'- 3. 5 I 100 98 <:;g ') ?7 l 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:w 

AH-E4 6 5.0'- 6.5' 1 nn 99 98 92 66 ?? ? 17.6 c;M 

' AH-E7 
f.---

3 2.0'- 3.0' 100 85 73 56 49 39 :n 1? 2.1 2.3 C::P 

AH-E9 2 l. 5'- 3.0' 11 nn 99 28.6 l ') 7 C::M 

AH-E9 6 6.5'- 8.0' 100 95 87 _E) '17 44 '' 17.0 4 4 GM 

REMARKS' ** 1-2" Rock Present in Sample 
NOTE: SIEVE ANALYSIS= PERCENT PASSING 

* Estimated Value 



U.S. Standard Sieve O~nlnQS in Inches U.S. Standard SieYe Num"-a H ydromeler 
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AUGER HOLE LOGS 
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!'j 

I 

Sp 

9'~ 
vl. D.:-=-

Sl 

A 

AH-El 

7~-.... 1 .... -... s..,.o....----------- 0 I 

ORGANIC MATERIAL 
-------.5' 

SILT 1'{/SQpE SAND 
--.! ~6~~t.....I_4_- l. O I 
SILTY SAND 

Refusal 

Refusal 
Boulder, 7.5' - 10' 

SANDY GRAVEL W/SOI'-1::: SILT 
Brown 
~cattered Cobbles, 4 1

- 25 1 

100+ 

28 

Refusal 

Refusal 

Boulder, 20.5' - 22' 

Refusal 

25'T.O. 

Sp 

Sl 

Sl 

Sl 

Sl 

Sl 

ORGANIC MATERIAL 

20 
SILTY SAND GRADING TO 
TO SAND W/SmlE SILT 

ff\ Brown 
'<../ 15 

0' 

l r1 • ::> 

---------- 4.5' 

46 

Refusal 
SANDY GF.AVEL W/TRZ\CE SILT 
Numerous Cobbles 

Refusal 
Boulder at 10 1

, RefusalO'T.D. 

PREPARED FOR • 

BORRQVJ AREP. E 
R&M CONSULTANTS, INC. AUGER HOLES AH-El AND AH-E2 

Scale 1''=4 



AH-E3 
7-.3-80 

Sp 

Sp 
Sp 

Sl 

Sl 

S1 

Sl 

Sl 

~~~~-----------------------0' 
ORGANIC ~ffiTERIAL 

- ::::' 

G~vEL W?smmsANis- A.N'D 
TRJ'..CE SILT 

"--------1' 4 
SR-. SILTY SAND 

@~lOO+-----l.S' 

60, 4.4%, SP/SM, F20 

100+, 0. 7%, GW, NFS 
Scattered Cobbles, 
l. 5 I - 20 I 

Refusal 

SANDY GRAVEL ~·]/TRACE TO 

Sat1E SILT 
Brown, Subangular to 

Subrounded 

® 100+ 

(0 94 

AH-E4 

7-17-80 

Sl 

1 ORGAN:C MATERIAL 
--------------- 0.5' 0 SILT l'l/SOHE SAND 

,_ Bro\m I 

3''----------- -1.5 
24 
SM!D l-<l/SOt1E SI:r~T G:i) l((;· Oranqe-Bro•dn 

-----------j_l 
5 22 Sll.NDY SILT . 

~=~--- ---4.5' 26, 17.6%, SM~ F2 
Scattered CobDles, 4.5'-20' 

Refusal 

100+ 

SANDY GRAVEL v·J/TRACE SILT 

Brown, Subanqular to Subrounded 

Refusal 

20 1 T.D. 20'T.D. 

PREPARED FOR• 

EORR C\·' AR EJl E 

RAM CONSULTANTS, INC. AUGER riOLES AH- E3 ,LIND AH-E~ 

.~~··.-,, 
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4 Refusal----
5 100+ 

100+ 
GRAVEL W/TRACE TO SOHE 
SILT, SOH£ SAND 
Brown, Subrounded to 
~~~~~~~lar 

Refusal 

Scattered Cobbles and 
Boulders, 2'-10' 
Refusal 

~~~-----------------------iO'T.D. 

WATER TABLE NOT ENCOCNTERED 

Sl 
8' 

\'l. D. 
Sl 

Sl 

Sl 

Sl 

AH-E6 

ORGAJ.'l"IC !·1ATERIAL ---------.5' 
3 ~?ND lv/TRACE SILT 

-----------2.5 
w<or ..... ,,.... Refusal 

SANDY GRA\'EL W/TRACE SILT 
Brown 
Scattered Cobbles, 2.5-6' 
Refusal 

32 
INTERLAYERED SANDY SILT 
AND SILTY SA.l'\ID Brown 
25 

Refusal 
SANDY GRAVEL 
IV/SOME SILT 

Brown, Subangular to Subrounded 
Scattered Cobbles, 9'-26.5' 

Refusal 

81 

80 

BORRmJ P.REJl. E 
AUGER HOLES AH-E5 AND AH-EE 



Sp 

Sl 

Sl 

AH-E7 
"/-20-80 
~;.:;.....:...:..--------- 0 I 

Scattered to Numerous 
Cobbles, 0-5. 5' 

Refusal 

2.3%, Gf-I NFS 
SANDY GlillVEL 
W/TRACE SILT 
Yellow-Brown 

Refusal 
Boulder at 5.5', Refusal 

Sp 

Sp 

Sl 

Sl 

AH-ES 
~7_-~2~l_-~s~o ______________________ 

0
• 

l ORGANIC ~lliTERIAL 

-------- ----0.5' 

37 
SAND W/ SOME SILT 
(";RADING '.;:'0 SAND 

- W/TRAC~RAV~--- 3 I 

100+ 
SANDY GRAVEL 
~7/TRACE SILT 
Yellow-Brown 

Sl Refusal 
~~~------------------------ 5.5'T.D. 

Sl Refusal 
Scattered Cobbles, 3'-6' 
Boulder at 6', Refusal 6 ,T.D. WATER TABLE NOT ENCOUNTERED 

WATER TABLE NOT ENCOUNTERED 

PREPARED FOA• 

BORRQVI .ll.REA E 
AUGER HOLES AH-E7 AND AH-E8 

Scale 1"=4 
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PREPARED BY I 

~~ 

RAM CONSULTANTS, INC. 

AH-E9 
7-20-80 

0' 
SAND W/SOME SILT 
AND TRACE ORGANIC 
MATERIAL 
Yellow-Brown 

F2 

----------2.5' 

56 
SANDY GRAVEL IV/SOME 
SILT 

No Recovery 

100 
Scattered Cobbles, 
2.5'-8' 

4.4%., GM, Fl 
Boulder at 8', Refusal 

~~-------------------------g• T.D. 
WATER TABLE NOT ENCOUNTERED 

BORROv! AREJI. E 
AUGER llOLE JIJ!-E9 

Sca1 l"=?' 

PREPARED FOR• 
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TEST PIT/TEST TRENCH LOGS 
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B 
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B 
s 

10. 0' , 

TP-E1 

-.-4~/_1_9~/_81 __ --,-------------------------------0.0' 

:::::::::~1 -- ,....._, - - ,__,' 
ORGANIC MATERIAL 
Black 

SANDY GRAVEL WITH 'I'RACE SILT 

0.0'-3.0' No Visible Ice, Nbn 

SANDY GRAVEL WITH NUMEROUS 
COBBLES AND SCATTERLD BOULDERS 

GP 



Bs 

Bs 

PFI'EPAMll BY • 

'fP-E2 
Elevation 1436.6' 

~~~~~~~,--------------------------------------0.0' 

~~a. 
'fhin Organic Layer at Surface 

0.0'-3.0' No Visible Ice, Nbn 

GRAVELLY SAl\JD ~HTH SCATTERED .. ~. •· . .. - . o· .. t' .· o: I 
.. o c . . 1 · - o· 
_ .. · t o ~ Q< 1 COBBLES 

~o~ <~~~ . 
:; ~· •'- 0 ,. ~'d Graylsh Bro~ 

:· ;.P./··-}Q .. __ .p: ,:t; fi\ ro SP 
u _ ·J>O.~c( \V __ ' __ , __ __ __ ___ __ _ oa· .',0 9 0 o9" 
' . ,. " . 

---- --3.0' 

0 .0 
0 

b 3.0'-12.0' Little Visible Ice • Vx 

GW 

SANDY GRAVEL WITH NUMEROUS 
COBBLES AND SCATTERED BOULDERS 

Grayish Brown 

Groundwater Not Encountered. 

BORROW AREA E 
TEST PIT TP-E2 

R:&Y: CONSULTANTS, r,NC. 

Scale: l"= 

PREPARED FOR' 
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TP-E3 
4/17/81 Elevation: 1464.2' 

.r------------~-----------------------------------0.0' 
ORGANIC MATERIAL 

0.0'-13.0' Little Visible 
Ice, Vx 

GW 

SANDY GRAVEL WITH NUMEROUS 
COBBLES ANDSCATTERED BOULDERS 

Grayish Brown 

Groundwater Not Encountered. 

BORROW AREA E 
TEST PIT TP-E3 

R&M CONSULTANTS, INC. 
Scale: l "=2' 

-PREPARED FOR• 
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Bs 

PREPARED BY I 

R&M CONSULTANTS, INC. 

'I'P-E4 
Elevation: 1454.9' 

.. 4~-~1~8~-~8~1~--~-,--------------------------------------------0.0' ,.._, ............ ,...._, ,....._. 

~ ~ - - ""' ORGANIC MATERIAL 
~~~~~~~~~~~~~------------------------------------~0.5' 

0.5'-13.0' No Visible Ice, Nbn 

SANDY GRAVEL WITH NUMEROUS 
COBBLES AND SCATTERED BOULDERS 

Brownish Gray 

GP 

Groundwater i'lot Encountered. 

BORROW AREA :2: 

T:SST PIT TP-E4 

PREPARED FOR= 

Scale :l "=: 

;~·· 
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TP-ES 
4-16-81 

Elevation: 1470.1' 
0.0' 

ORGANIC MATERIAL 

CD GW-GP 

SANDY GRAVEL WITH NUMEROUS 
COBBLES AND SCATTERED 
BOULDERS 
Brownish r;ra_} 

Groundwater Not Encountered. 

R&M CONSULTANTS, INC. 

BORROW AREA E 
TEST PIT TP-E::i 

PREPARED FOR: 

Scale:l"=2' 
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9.0' y 

PREPARED BY' 

TP-E6 Elevation: 1443.4' 

-4~--l_~_--_8 __ 1 ____ ~-----------------------------0.0' 
-..J-.._,...._,.,-.....~_ 

~~~-~~~~~~~~~~~. ____ O_R_G_A~N~I_C __ MA_._T_E~R~I~AL~---------0 . 5 , 

0.0'-2.5' Little Visible 
Ice, vx 

SAND WITH SOHE GRAVEL 
AND SCAT'rERED COBB:L.ES 

Brown 

SAND WITH SOME GRAVEL 
AND SILT AND SCATTERED 
COBBLES AND BOULDERS 

R&M CONSULTANTS, INC. 

BORROh' AREA E 

TEST PIT TP-E6 

Scale : l """· 
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PREPARED FOR• 
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4.0' y 

PREPARED BY I 

TP-E7 
4/15/81 

R&M CONSULTANTS, INC. 

Elevation: 1450.7' 

--------------------------------0-0' 

ICE 

,-------------------------------L-0' 
2.0'-4.0' Considerable 
Visible Ice, Vx+Vs+Vr 

ORGANIC SILT 
Black 

BORROW AREA E 
TEST PIT TP-E7 

Scale: 1"=2' 

PREPARED FOR: 
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TP-E8 

4/20/81 Elevation: 1450.2' 

~--------------,------------------------------------------- 0. 0' 

0.0'-7.0' No Visible Ice, Nbn 

SANDY GRAVEL WITH SCA'J'TERED 

COBBLES AND BOULDERS 

Brownis:, Gray 

--- -- --- --- --- -- -- ____ 6.0' 

GRAVELLY SAND I'HTH SCATTERED COBBLES 
AND BOULDERS 

Brown 

l2.0'T.D. 

BORROW AREA E 

TEST PIT TP-F.8 

Scale:l"=2' 

PREPARED FOR• 
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Bs 

Bs 

Bs 

TP-E9 
4-21-81 

Elevation: 1476.7' 

~ ~ ~ ~ ,......, ----------------- 0. 0' 
ORGANIC MATERIAL ,.,.._ _... ,..._, _..... --

,..._,......._.,.,-..,; ~........., @ 1 --o-_-o-,-_-3 ___ 5_' _N_o_V_i_s_i_b_l_e_I_ce-~-N-1 -b 0 . 5 ' 

.·· .. />/ .. SILT WITH TRACE TO SOME 
CLAY AND TRACE SAND 

Gray 

-r~~9/~~~t-----------------------3.5' 
SAND \'JT'T'T[ '>'JME GRAVEL AND SlUr 
AND SCATTERED COBBLES 
Brownish Gray 

@sM 

5 c· I . _) 

SANJJY GRAVEL WITH SOME SILT 
AND SCATTERE.D COBBLES AND' BOULDERS 

Groundwater Not Encountered. 

BORROW AREA E 
'l'EST PIT TP-i:9 

11.5 '1'. D. 

R&M CONSULTANTS, INC. 

Scale: 1"=2' 
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TP-ElOA 
4-22-81 

Elevation: 1500.7' 
____________________ 0.0' 

lt~~jr~~~t---O __ R~G~ill~'~_I_C __ MA~1~'E~R~I~A=L ___________ 0_ 5 , 
VOLCANIC ASH 

------- ,---------- j_ • 0 I 

0.0'-7.0 1 No Visible Ice, Nbn 

SANDY GRAVEL 1\TITH SCATTERED 
COBBLES 

Brown 

----- ----- -- --- __ 4. 5 I 

SAND WITH SO~lli SILT 
Brown 

7.0 1 -8.5 1 Occasional 
Visible Ice, Vx+Vs 

SAND 
Brown 

8.5 1 -13.5 1 No Visible Ice 

Sru\ID AND GRAVEL WITH 'l'RACE 
TO SOME SILT, SCATT2RED 
COBBLES ffi~D BOULDERS 

Brown 

8.0' 

9.5 I 

---------------- 13 . 0 IT. D. 
Groundwater Not Encountered. 

BORROW AREA E 

TEST PIT TP-ElOA 

Scale: 1"=2' 
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Bs 

9.5' .. 
-=-

PREPARED BY I 

TP-ElOB Elevation: 1493.7' 

·4~-.=2~2=-~8=1~~-=-,--------------------------------0.0' 

SANDY GRAVEL WITH SCATTERED 

COBBLES AND BOU~DERS 

Med. to Dark BroW<1 

R&M CONSULTANTS, INC. 

BORROW AREA E 

TEST PI'r TP-ElOB 

Scale: 1"=2 

PREPARED FOR• 



r 
----~, ______________________________ ....__,_, 

Bs 

Bs 

12.2:&--

PREPARED BY I 

TP-Ell Elevation; 1512.7' 

•4~-~2~4~-~B~l~~~q---~~--------------------------0.0' 
2.0" Organic Mat at Surface 
0.0'-2.5' Li-ttle Visible Ice, Vx 

SILTY SAND 
Brown 

2.5'-12.0' No Visible Ice 

2 ~ • 
• J 

SAlWY GRAV.SL WITH TRACE SILT, 
SCATTERED COBBLES AND BOULDERS 

Brown 

BORROW AREA E 
TEST PIT TP-Ell 

l2.0'T.D. 

R&M CONSULTANTS, INC. 

Scale: 1"=2 1 

PREPARED FOR• 
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Bs 

TP-El2 Elevation: 1534.9'· 
.4p-~2?5~-?8~l~~,---__________________________ 0.0' 

2.0" Organic Mat at Surface 

SANDY GRAVEL WITH TRACE SILT, 
SCATTERED COBBLES AHD BOULDERS 

GRAVEL, 

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

Brown 

Groundwater Not Encountered. 

R&M CONSULTANTS, INC. 

BORROW AREA E 
TEST PIT 'l'P-El2 

Scale: 1"=2' 

PREPARED FOR: 
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PREPARED BY I 

R&M CONSULTANTS, INC. 

----------·----·-.. ------·-----------

TP-El4 
4-26-81 

Elevation: 1503.0' 

.v~~~~~~-----------------------------0.0' 

2.0" Organic Mat at Surface 

0.0'-3.0' No Visible Ice, Nb 

CD SP-SM 
SAND WITH TRACE SILT 
Brown 

Brown 

BORROW A&A E 

PREPARED FOR• 

Scale· 1"=2' 
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R&M CONSULTANTS, INC. 

'rP-ElS Elevation: 1468.3' 

ir~~~~~~~---------------------------------0.0' 

2.0" Organic Mat at S-urface 

0.0'-11.5' No Visible Ice, Nf 

GRAVEL WITH SOME SAND, 
SCATTERED COBBLES AND 
BOULDERS 

Brown 

BORROW AREA E 

TEST PIT TP-El5 

PREPARED FOR• 

Sc le: 1"=2 
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PREPARED BY • 

R&M CONSULTANTS, INC. 

1.0" Organic tiJ.at at Surface 

1.0" Clayey Silt Beneath 
Organic Mat 

0.0'-5.5' Little t0 No 
Visible Ice, Vx and Nbn 

GRAVELLY SAND WITH 
SCATTERED COBBLES AND 
BOULDERS 

Brown 

BORROW AREA E 

TEST PIT TP-El6 

PREPARED FOR: 

Scale: 1"-2' 
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11.0' 

TP-El7 Elevation: 1441.7' 

-~~·-~o~~~·--8~~-,~~~r--------------------------- o.o• 
2.0" Organic Mat at Surface 

0.0'-3.0' Little Visible 
Ice, Vx 

SM--11H 

SAHDY SILT WITH SOME ORGANICS, 
TRACE CLAY 
Gray 

SM 

SILTY SAND 
Brow11 

8.0' 

SANDY GRAVEL WITH TRACE SILT 
AND SCATTERED COBBLES AND 
BOULDERS 

Brown 

GP-GM 

l.O' T.D. 

R·&M CONSULTANTS, INC. 

BORROW AREA E 

TEST PIT TP-E17 

Scale: 

-------..., 

;pREPARED FOR= 

1"-2'. 
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Bs 

Bs 

Bs 

Bs 

PREPARED BY • 

R&M CONSULTANTS, INC. 

Elevation: 1455.1' 

-~~--~----------~--------------------0.0' 
Organic Mat at Surface 

WITH SOME ORGANICS 

~----------------------------- 0. 7 I 

GRAVEL 

0.0'-0.7' Little Visible Ice vx 
.. ~~~~~~~-------------------------------------'3.0' 

0.7'-6.0' No Visible Ice, Nbn 

SANDY GRAVEL WITH SCAT'l'ERED 
COBBLES Brown 
4.5'-4.75' Sand With Some Silt 

-~:~~--~:~~·q--~·. ® GP 

·.; .·:0.:- d 0 0<'1"), 
~~~-:~-To~'-~q~c~o~:~~~~:~4-------------------------------------6.0' 

SANDY GRAVEL WITH SCATTERED 
COBBLES AND BOULDERS 

Brown 

Groundwater l~ot Encountered. 

BORROW AREA E 

TEST PIT TP-El8 

Scale: 

PREPARED FOR• 
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1,_ R&M CONSULTANTS, INC. 

--·l 
TP-El9 Elevation: 1464.7' 

-5~-~0=2~-=8~1=-~~----------------------------0.0' 
2.0" Organic Mat at Surface 

0.0'-2.5' No Visible Ice, Nbn 

SOME 
CLAY 

SAND WITH SOME SILT, SCATTERED 
COBBLES AND BOULDERS 

Brown 

Groundwater Not Encountered. 

BORROW AREA E 
'l,EST PIT TP-El9 

Scaie : 1'':;:,2 

i 
i 

PREPARED FOR • 
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Bs 
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Bs 

Bs 

12.0' y 

PREPARED BY I 

R&M CONSULTANTS, INC. 

Elevation: 1435.0' TP-E20 

-5~-~0JJ~-~8/l~/V~,-----------------------------~0.0' 
l.':i" Organic Mat at Surface 

SANDY SILT WITH SOME 
ORGAl\!ICS , TRACE CLAY 
Brown 
0.0'-2.0' No Visible Ice, Nbn 

Q) SM-ML 2.0 • 

GR~VELLY SAND WITH TRACE 
CLAY AKD SCATTERED COBBLES 
AND BOULDERS 

Brow.1 

SILTY SAND WITH 'l'RACE CLAY 
AND GRAVEL AND SCATTERED 
COBBLES 
Brown 

12.0' T.:J. 

BORROW AREA B 

TEST PIT TP-E20 

Scale: 1"==2 

PREPARED FOR• 
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TP-E21 

Bs 

Bs 

12.~ 

R&M CONSULTANTS, INC. 

Elevation!l425.4' 
0.0' 

2. 5" Organic r1at at Surface 

0. 0' -4. 5' i'Jo Visible Ice, Nb 

SANDY SIL'l' WITH TRACE CLAY 
Brown 

SANDY GR~VEL WITH TRACE SILT, 
NUMEROUS COBBLES AND SCATTERED 
BOULDERS 

Brown 

BORROW AREA b 
TEST PIT TP-E21 

PREPARED FOR• 

Scale: 1"=2• 
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LABORATORY TEST DATA 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers Hydrometer 
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1000 500 100 15 0.15 Ql 0.05 0.01 0.005 QOOIIOO 

Silt Sizes 
I BOLX_DERS COBBLES 

GRAVEL SAND FINES 
Coarse Fine Medium Fine 
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SH SILTY S.A.ND 

BORPDW AREA E 



U.S. Stondord Siova Openings 1n Inches U.S. Standard Sieve Numbers Hydrometer 
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30 70 0.. 
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10 90 

-·-o,ooo 500 100 0.5 Ql 0.05 0.01 0001
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0.00!5 

BOULDERS 
GRAVEL SAND 

COBBLES 
Coarse Fine Medium Fine Silt Sizes 

FINES 

BOPROH AREA E 
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U.S. S!Qndard Sieve Openings in Inches U.S. Standard Sieve Numbers 
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U.S. Standard Sieve OpenlnQs in Inches 
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U.S. Stondord Sieve OpenlnQs in Inches U.S. Standard Sieve Numbers Hydrometer 
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GRAVEL 
Coarse Fine Medium Fine Silt Sizes 
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US Standard Sieve OpenlnQS'" Inches U.S. Standard Sieve Numbers 
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U.S. Standard Sieve Openlnos in Inches U.S. Standard Sieve Numbers 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 
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US. Standard Sieve Openln"• in Inc~,,~ 
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U.S. Standard Sieve OpenlnQs In lncoes 
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0.0' 
A.B_y_ 

PREPARED BY' 

AH-H1 Elevation 2127.5' 
~7_-~1~6~-~8~1--------------------------------0.0' 

ORGANIC MATERIAL WITH 
SOME SILT 

SOME CLAY AND GRAVEL 
~~Hb~~~~----------------------------7~5· 

CL-ML 

24, 12%, CL-ML 
SILT WITH SOME SAND ANu 
GRAVEL, TRACE CLAY 

Gray 

--------- __________ _13.0' 

94, 9%, GM-GP 

GRAVEL Wl'l'H SOME SAND, TRACE 

SILT 

Gray 

9%, GM -GP 

HIGHLY WEAT'HERED ARGILLITE 

Dark Gray 

BORROW AREA H 

AUGER HOLE AH -Hl 

R&M CONSULTANTS. INC. 

PREPARED FOR• 

Scale: 1"=4' 



0.0 1 A.,. 
Trn 

Tm 

Sh 

Sh 

Sh 

Sh 

Sh 

AH-H2 Elevation 1970.9 1 

7~-...:1:..:9...:-.... s ... l_..------.,--------- o. o • 
1 ORGANIC MATERIAL 

Black 1.5 1 

23% SM 
SAND WITH SOME SILT AND 
GRAVEL,-, SOME TO TRACE 
ORGM~I~ MATERIAL 
Black to Brown 
9, 17%, SM 

8, 20%, SM 

16, 7%, SM 

19, 11%, SM 

SILTY SAND ~\liTH SOME CRAVEL 
Brown 
4.5 1 -17.0 1 No Visible Ice, Nf 

13.0 1 

- 13.0 1-:40.9 ~ Sa;;-ple~-
Thawed When Recovered 

Sh 

;>. 
;;:. 
•• (J 

'L 
0 
o' .· 

.'·~· 

/ 
r-. 
:/ 
7· 
/ ·.j;-

, _ , - , -,-,-,-,-, ...25, 0 I 

0 Ref.,- 72/6.0", 6% ,SM 
SILTY (;RAVELLY SAND 

I 
Ref., 55/ 4.0", 8%,SM-SCI 

i 
I 

SILTY SAND WITH SOME f 
CRAVEL, TRACE CLAY I 

! 

I 
I 

Gray 

r 56/4.0", 8%,SM-SC r 

J 
t 
I 
I 

Sh 36, 10%, SM 
SILTY SAND ~HTH SOME CRAVEL 
Brown 

Sh ._...:.· /._:....~....~1-3"---_9_6_, _7 _% _, _~_sM_-s_c ___ ___;40 . 9 1 I 
'r. D. t 

Sh 

·o/ 
~:~/ 
x~ .. 
-~Y~ 

PREPARED" SY: 

15.0' :20.0 1 Scattered 
Cobbles 

Ref., '34/:_i.O", 9%, SM 

17.0 1 -40.9 1 No Visible 
Ice, Nb 

. -·-.- ·-· -· -· -· 25.0 1 

BORROW AREA H 
AUGER HOLE AH-H2 

R&M CONSULTANTS, INC. 

Thermal Probe Installed to 40.9 I ( 

PREPARED FOR: 

Scale: 1"=4' 
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0.0' 
A. B.:..Y_ 

- Trn 

Tm 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

BY• 

Elevation 2079.6' 

~~~~------------------------------------~·0' 
ORGANIC MATERIAL 
Black 
Surface Cobbles and Boulders 

3.0' 
~~~~~~5~3~%~~0~L----------------------

sfLT WfTH SOME ORGANIC MATERIAL 

·?-:' /. 
7 
.·~.· 

/.· y . 
0· 
X. -.. 
/Q 

10 

AND CLAY. Dark Brown 

7 1 19% 1 SM-SC 

4.5'-6:0' Trace Organic Material 
15, 14% 1 SM-SC 
SILTY SAND WITH SOME GRAVEL 

1 TRACE CLAY 
Brown 

_ll~~-=sc ____________ _g_o, 
21, 12%, SM 

SILTY SAND WITH TRACE TO SOME 
GRAVEL 
Brown 

4.5'-22.5' No Visible Ice, Nf 

22 I 9% I SM 

Ref., 100/3" I 12% I CL 

SILT WITH smm SAl''ID 1 GRAVEL 
CLAY 
Gray 

22.5'-29.5' No Visible 

Ref. 1 100/3 l1 1 14%1 CL 

BORROW AREA H 
AUGER HOLE AI-I-H3 

Ice, 

AND 

Nbn 

18.0' 

R&M CONSULTANT$, INC. 

Scale: 1"==4' 

PREPARED FOR• 



0.0' Elevation 2064.5' 

A.B~ r-~,?~------------------------------0.0' - "- ,.._. 

Trn 

Sh 

Sn 

ORGANIC MATERIAL 
Dark Brown 1.5' 

~~~~~S~A~N~D~Y~S~I~L~T~W~I~T~H~T~RA~C~E~G~RA~VE~L--
SOME ORGAlUC MATERIAL 

~~r+.~-B_r __ o_w_n _____________________________ 3.0' 

8, 16% I GC-GM 
SANDY GRAVEL WITH SOME SILT, TRACE CLAY AND, 
TRACE ORGANIC MATERIAL 
Brown-Gray 

~~~~-u_·_,_l __ 3_%_,_G_c_-_G_~_1 ____________________ G.O' 

Sh -~ 

·.Y, 
12, 15%, SM-SC 

Sh .,,, .• 
·/. 
... :~. 

:7 .. 
·iZ· ... ·. '?· 

J?; 
... 

0 

. "" . 

15, ll%, SM-SC 

SILTY SAND WITH SOME GRAVEL AND 
TRACE CLAY 

Brown 

.. -:-· 12 0' 
~------ -------------- . 

'1:)' ••• 

·.:.:y 
/:<> ·:;;· ... 

Sh 
16.5' 

18, 11%, SM 

W .D:.I._ 

Sh 

Sh 

PREPARED BY: 

GRAVELLY SAND WITH SOME SILT 
Dark Gray 

WEATHERED BEDROCK 

120 

Thermal Probe Installed to 25.0' 

BORROW AREA H 
AUGER HOLE AH-H4 

PREPARED FOR• 

Scale: 1"-4' 
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,..... 
I' 
I 

.f""" 
I 

-

I 
I 

Sh 

Sh 

Elevation 2186.2' 

SILTY ORGANIC MATERIAL 
Brown 

4,23% 
SILT WITH TRACE SAND, GRAVEL, 
CLAY AND ORGANIC MATERIAL 

Sh 

4.5'Sh 
15,16% SM-SC 
SILTY Sru~D w/SOME GRAVEL 
AND TRACE CLAY 
42,17% SH-SC 

39,10%, SH-SC 

14.0'-35.5' Samples 
Thawed Following Recovery 

Ref., '50/2.0", ll% GM 
GRA\TELLY SAND WITH SOHE SILT, 
SCATTERED COBBLES AND BOULDERS 
Brown 

REF. , Cobble 

14.0'-35.5' No Visible Ice, Nb 

BORROW AREA H 
AUGER HOLE AH-HS 

25.0' 

REF. , Cobble 
SANDY SILT WITH SOME 
CLAY AND GRA\TEI, 
Gray 

Ref. , 100+/12. 0" 

PREPARED FOR• 

Scale: 1"=4' 



0.0 1 

A.B. 
_y_ 
-- Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Elevation 2181.0 1 

AH-H6 
7-12-B_lr--~----------------------------u.OI 

AND ORGANIC MATERIAL 

12%, SM 

Sh 

Sh 

7.5 1 -10.5 1 Trace Organic Material 

., ... 

~ 
. 

,; ... 

SILTY SAND WITH SOME GRAVEL 
Gray 

6.0 1 -<13.0 1 Samples Thawed 
Following Recovery 

21 

6.0 1 -43.0 1 No Visible 
Ice, Nb 

----- ---- ----- 18,5 I 

58, 6%, sc 

SILTY SAND WITH TRACE 
CLAY AND GRAVEL 
Gray 

13.5 1 -43.0 1 Scattered 
Cobbles and Boulders 

. --. - , - , - , - . - . - . - . _25 • 0 I 

Sh 

Sh 

PREPARED BY' 

1,'. 

. -·-- ·-.- ·- __ 25 .0 1 

10 52, ll%, sc 

SILTY SAND WITH TRACE 
CLAY AND GRAVEL 

Gray 

------------33.0
1 

~. 1.2 Ref. , 50/2. 0", 8go, SM-SC :* 
~~~~-~~~~·:~--~G~r~a~------------~.0 1 

(:)'c. 
l:>.'oO 

GRAVELLY SAND WITH SOME 
SILT AND TRACE CLAY 

~ .. a 

~~ 
!Q· 0 13Ref., 70/5.0", 8%, SM-SC 
0 .0 

;:%' (10 GRAVEL WI'l'H SOME SAND 

:~ 
O~D 

~~~~~~o~-------------------~w.0
1 

AND SILT, TRACE CLAY 

Gray 

T. D. 
Thermal Probe Installed to 43.0 1 

PREPARED FOR• 

BORROW AREA H 
AUGER HOLE AH-H6 

R&M CONSULTANTS, INC. 

Scale: 1"=4 1 
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0.0' 
A. B__,I_ 

TIIL 

Tm 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

,:_.,...,. 
,• .·. 

ORGANIC MATERIAL 
Dark Brown 

Elevation 2188.4' 

1.5'-4.5' No Visible Ice Nbn 3.0' 
8 

SANDY ORGANIC MATERIAL, Dark Brown -, 
4.~ 

9 
SILT WITH SOME SAND, TRACE CLAY AND 
ORGANIC MATERIAL. Dark Brown 6.0' 
5, 14%, ML-CL 
SANDY SILT WITH TRACE GRAVEL AND CLAY 
Gray 

15, 17%, NL-CL 

lt~~~~ll~6-,-,l~6;%-,~C~L--------------------~ 
.0' 

SAl\!DY SILT WITH SOME .CLAY AND 
TRACE GRAVEL 
Gray 

------------------ _l3.0' 

'0 .· 

1' 

Thermal 

32, 

SAND WITH SOME CLAY, GRAVEL, AND SILT 
Gray 

9.0'-25.7' Samples Thawed When 
Recovered 

32, 13%, sc 

9.0'-25.7' No Visible Ice, Nb 

60, 13%, sc 25.7' 

Ref. , 100+ /12.0" 
25.7'-27.5' Highly Weathered Bedrock 
Gray Brovm 

HEA'l'IiERED BEDROCK 

Ref., 

Probe 

100+/12.0" 

Installed to 30.7' 

BORROW AREA H 
AUGER HOLE Ali-ti7. 

27.5' 

30.7'T.D. 

R&M CONSULTANTS. INC. 

Scale: 1"'='4' 

J 
! 
I 
I 
I 
i 

PREPARED FOR: 



0.0 1 

A.B_I_ 

A 

A 

Sh 

Sh 

Sh 

AH-H8 Elevation 2093.5 1 

7-17-81 .0 1 

~~~~-O~R~G7AN~I~C~MA~T=E=R=I=A=L~v~JI=1='H~S~O~ME~ 
SILT 
Black .5 1 

3.0 1 -5.0' Scattered Cobbles 

SILT WITH SOME CLAY AND 
ORGAiHC MATERIAL 
Brown 

SILT WITH SOME CLAY, SAND 
AND GRAV~L, Brown 6.5 1 

l.::i, 14% 
6.5 1 -35.0 1 No Visible Ice,Nbn 

23, 12%, sc 

Sh 

Sh 

25.0 1 

-~---~-·----·-·-· 
89, 6%, GC-GM 

SILTY GRAVEL WITH SOME 
SAND AND TRACE CLAY 

Gray 

Sh 26, 13%, sc 
Sh 35.0 1 

~~~~L---~~~--~---------T-.D. I 

Sh 

Sh 

PREPARED BY • 

SAND WITH SOME SILT, 
G&'\VEL AND CLAY 
0:c·own -- _-- _- _--- ____ _ .l3. 0 I 

80 I 7% I GC-GM 

SILTY GRAVEL WITH SOME 
SAND fu~D TRACE CLAY 
Gray 

- •- •- • __;2? • 0 I 

BORROW AREA H 
AUGER HOLE AH-H8 

Thermal Probe Installed to 35.0 1 

I 
I 
t 

PREPARED FOR• 

Scale: l" -4 1 
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LABORATORY TEST DATA 
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PROJECT NO. 052504 R ¢ DATE October 17l 1980 
M CLIENT: Acres American, Inc. CONSULTANTS, INC. 

PROJECT NAME Snsi'tna Hydroelectric 
SUMMARY OF LABORATORY (Watana Dam Site) TEST DATA PARTY NO. PAGE NO. C-Ol 

% Unified 

DESCRIPTION 4" 3'' 2'' 1lz" 1" 3/4'' ~/2" 3/8'' #4 #10 #40 #200 .02 .005 .002 Moist. LL PI Class. 

K(lf-IK(IW H W-80-?SF. 100 95 88 84 81 78 71 64 53 38.2 24.3 13.6 8.6 10.9 21.7 9.2 GC-SC 

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 
NOTE• SIEVE ANALYSIS= PERCENT PASSING 



PROJECT NO. 052506 

CLIENT: Acres American R¢M CONSULTANTS, INC. 

PROJECT NAME Susitna Hydroelectric 
SUMMARY OF LABORATORY 

(.!) LIJ I 

I LAB ~d 
...J. 
c..o 

DEPTH NO. Cl::z :::!;Z 3" 2" 11.:2'' 1" 3/4 1
' ~" 3/8'' 4 0 <{ m (f) 

Hl 2 l. 5'- 3.0' 100 92 89 85 82 74 

Hl 3 3.0'- 4.0' 

Hl 4 4-.5'- 6. 0'. 100 96 96 94 92 88 

Hl 5 6.0'- 7. 5' 100 93 90 86 
* Hl 6, 7.5'-10.5' 100 98 94 88 85 82 
* Hl 8. ( 15.0'-21.5' 100 69 57 50 45 41 34 

* H2 2-~ l. 5'- 6.0' 100 95 91 85 
* H2 5- 6.0'-10.5' 100 88 83 82 78 74 67 

H2 8 15.0'-16.5' 100 90 85 80 76 
* 

H2 ~,lC 20.0'-25.5' 100 93 84 78 71 

tu- * 
H2 3 30.0'-40.8' 100 95 89 87 82 

H3 3 3.0'- 4.5' 
* H3 4, ~ 4.5'- 7.5' 100 94 91 86 

H3 7 9.0'-10.5' 100 99 97 93 

H3 8 15.0'-16.5' 100 93 88 83 

H3 9 20.0'-20.3' 

H3 10 25.0'-25.2' 

REMARKS: *Samples Combined far Gradation and Atterherg Limits 
NV = Non-Viscous, NP - Non-Plastic 

~ 'i ~ 
l ' 

10 40 

59 46 

79 60 

77 66 

74 64 

28 20 

69 48 

61 50 

65 51 

n? 4R 

71 6_1 

74 59 

82 63 

67 51 

TEST 

200 

24.8 

21 4 

51.7 

55 1 

l2 1 

22.9 

35 0 

32 7 

11 t; 

39 7 

42.0 

40.6 

29.9 

DATE October 5, 1981 

1 PARTY NO. PAGE NO. DATA 

Fl NE WET DRY MOISTURE 
L.L. P. I. CLASS 

SPG DENSITY DENSITY CONTENT 

1 1 "M 

16 

1? 1 7 17 c:r 

34 21 ln CL 

?t; 7 1? 1? CL-ML 
GM-GP 

21 NP q 

NV NP 23 17.211 SM 

SM 1s:! 1\TP 7,11,1 --

1n SM 

17 NP q.h SM 

18 5 8,8,7 SM-SC 

53 

18 5 19 14 S:M-SC 

NV NP 12 .<::M 

14 NP q SM 

12 

14 

NOTE: 51 EVE ANALYSIS : PERCENT PASSING 

1 



.PROJECT NO. 052506 R¢M DATE OQtQber: J98l 
CLIENT: Acres American CONSULTANTS, INC. 

PROJECT NAME Susitna Hydroelectric 
SUMMARY OF LABORATORY TEST DATA PARTY NO. PAGE NO. 2 

t!) w 
LAB ~0 

_l, Fl N E WET DRY MOISTURE o...o DEPTH 3" 2" ll:i" 1" 3/4" !.,II 3/8" 4 10 40 200 L.L. P.l. CLASS NO. o:::z :::i!Z 2 SPG DENSITY DENSITY CONTENT 0 <( 
ID (/) 

* H4 3, ~ 3.0 1
- 6.0 1 100 82 82 73 66 61 55 49 37 ?.0 4 ?"! 7 1 h 11 GM-GC 

* H4 ~,6 6.0 1
- 9.0 1 100 89 87 86 85 81 74 67 55 39 5 ?() .1 1 <:; 1 1 SM-SC 

* H4 ~.8 15.0 1 -21.5 1 100 Cl2 qo 83 7P. 74 64 55 41 27.2 ?? 1\lP 1 1 !=:M 

HS 3 3.0 1
- 4 5 1 23 

HS 4 4.5 1
- fi.0 1 100 95 93 89 86 78 72 62 41.0 21 (:. 16 SM-SC 

h.':> 5 6.0 1
- 7.5 1 100 89 73 45.2 ?? h 17 C::M-C:r 

"' 
H5 5 7 7.5 1 -10.0 1 

100 81 76 76 76 76 76 6] 4C) 11 1 21 4 10 9 SM-SC 

HS R 15 • 0 I -15 • 7 I 11 

* H6 6 7.5 1 -10.5 1 100 97 93 Cl1 RR 7R ()C) "\1 1? "' N'U 1\lP 11 < 1? C:M 

Hb. 9 20.0 1 -21.5 1 6 

H() 10 25.0 1 -26.5 1 1100 qs Cl1 ClO 70 C:.< 45 5 23 9 11 sc 
H6 11 30.0 1 -31.0 1 10 

H6 12 35.0 1 -35.6 1 100 R2 8? 71 71 hh 47 34 19 2 21 6 8 SM-SC 

H6 13 40.0 1 -40.4 1 
8 

REMARKS: ___ *~S~a~m~p~l~e~s~C~o~mb~i~n~e~d~fo~r~G~r~a~d~a~t~i~Q~n~a~n~d~Aut~t~e~r~b=e~rg~r~,J~·m~i~t~s~-----------------
NOTE: SIEVE ANALYSIS= PERCENT PASSING 

NV = Non-Viscous, NP = Non-Plastic 



PROJECT NO. 052506 
R¢M 

CLIENT: Acres American CONSULTANTS, INC. 

PROJECT NAME Susitna Hydroelectric 
SUMMARY OF LABORATORY TEST DATA 

l!l w I r I LAB ~0 
_.l, 
c.. a DEPTH 3" 2" 11 II 1" 3/4" ~II 3/8" 4 10 40 200 NO. a::z ~z ':2 

0 <( m (J) 

"' H7 5, ( 6.0'- 9.0' 100 98 94 92 88 82 71 51.5 

H7 7 9.0'..:10.5' 100 98 97 93 89 79 58.7 
* 

H7 ~,1( 20.0'-25.7' 100 92 88 88 87 86 84 78 71 48 27.4 

HR 4 6.5'- 8.0' 
i< 

H8 5, E 8.0' ll. 0' 100 97 92 89 82 75 64 42 .4 

H8 7 15.0'-16.5' 100 83 7_9_ 77 72 70 62 56 50 36 _3_ 
i< 

H8 8, c 20.0'-26.5' 100 75 75 n_ 69 68 66 60 54 42 _3~ f---

---- --

BOR OV'J H 100 95 92 87 79 57 51 44 3 0. ' 

Bul Sample 

1--

REMARKS:_~*-~s~am~p~le~s~C~o~m~hui~n~e~d~f~ohr_G~r~a~d~a~t~i~o~n~a~n~d~A~t~t~e~r~b~e~r~g_L~im~J~·t~s~--------

NV = Non-Viscous, NP = Non-Plastic 

FINE 
SPG 

DATE October 1981 

PARTY NO. PAGE NO. 3 

WET DRY MOISTURE 
L.L. P.l. CLASS DENSITY DENSITY CONTENT 

17 4 14,17 ML-CL 

29 14 16 CL 

33 19 13,13 sc 

NV NP 14 

?t:; 1 1 12 13 sc 

21 7 7 GC-GM 
"--

21 7 6,6 GC-GM 

23 6 

1-------

NClTE: 51 EVE ANALYSIS = PERCENT PASSING 
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US. Standard Sieve OpeninQoln inchh U.S, Standard Sieve N~mber s Hydrometer 

IOHi++~-+-+--F---~++~-+-+--r----M~,_r+-+--+----+HH-r~~~-+-~~--HH~-+,_,_~----+rH-~-r-r~--~~ 

BOULDERS COBBLES 
Silt Sizes 

GRAVEL 
Coarse Fine 

SAND FINES 
Medium Fine 

LL PI 

BORROW AREA H 
COMPOSITE GRADATION CURVE 
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U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 

100 
12 9 6 3 11/2 I 3/4 1/2 3/8 4 10 f?--

"'II 

"' 90 

' -

80 ~ 
--

70 -..r::. 
~'--a. 

.....____ 
f......._ 

0 

Q) 

3: 60 
~ 

"" .Q 

~ 

50 Q) 

c 
lL 

c 
40 Q) 

() 
~ 

Q) 

(}._ 

30 

20 

10 

L------- --'---· 0
1000 100 500 

GRAVEL 
BOULDERS COBBLES 

Coarse Fine Medium 

' -- .--1 -. 

1 -1 r-----""" 

] 

H ydromtltr 

40 80100 200 270 
I I I I' 

)-..._ 

"-<.: 
1'---. 
~ 

~ 
r--._ 

.....____ 

........_ 

~ 

0.5 01 0.05 

SAND 

Fine 

---1 

' l 

---

~ 

1'---1----- .._, 

0.01 0.005 

FINES 

Silt Sizes 

-~ 

0 

I 0 

20 

50 
..... 
• 011 .... 
a 
0 
u 

60 ~ 
• u 
~ 

70 a.. 

80 

90 

l 



U.S. Standard Sieve OpenlnQs in Inches U.S. Standard Sieve Numbers Hydrometer 

100 12 9 6 3 11/2 I 3/4 1/2 3/8 4 10 20 - 40 80 100 200 270 
I I !'--. ~ 

I I I I I I 0 

90 ~ 

' 
10 

~ 
80 20 

f'. 
~ 

70 -~ 
00 

CD 

~ 60 

~ 

~ 

30 -1.: 
00 • 40 :1: 

,., 
..0 

.... 
50 CD 

0::: 

lL -0::: 
40 II> 

u .... 
CD 
IL 

30 

' 
~I'--

~ 

~ 
8_ 

'""'--

,.. 
..0 .. 

50 • ... 
0 
0 
u 

60 -0::: • u 
ti 

70 Q. 

~ 

20 ~ 

~ 
80 

10 1'--- ,.__ 
---...__ r--. 

90 

01000 100 10 !I 0.!1 Ql 0.0!1 0.01 0.00!1 0001
100 

BOLLDERS 
GRAVEL 

COBBLES 
Coarse Fine 

SAND FINES 
Medium Fine Silt Sizes 

5 GH-SH 

BORPO\J Al.".EA H 



... 1 

U.S. Standard Sieve OpanlnQS in Inches 

100 -· 12 9 6 3 2 11/2 
I I r'\_ 

90 

80 

70 -.c: 
01 
"Q; 
3: 60 

"' .Q 

.... 
50 "' c 

LL -c 
40 "' <.> .... 

"' a_ 
30 

20 

10 

0
1000 !500 100 !50 

BOULDERS COBBLES 
Coarse 

U.S. Standard Sieve Numbers 

I 3/4 1/2 3/8 
I I' I 

" i'--.. ........ 

10 

GRAVEL 
Fine 

PI 

4 10 20 40 80 100 ,, I I I 

..... 

~ 

"' "' '-..... 
""' I' r-, 

.......... 
....... 

'r-.. 
............... 

0.5 

SAND 
Medium Fine 

SI1 SAi.:W HI'rii 

BORROW AREA H 
AUGER HOLE AH-Hl 

..• ] 

Hydrometer 

200 270 
I' 

. 

"" 

0.1 0.05 0.01 0.005 

FINES 
Silt Sizes 

j 
I 

--

0 

I 0 

20 

50 
... 
Cl> 

"' .... 
0 
0 
u 

60 t; 
11.1 

::' 
"' 70 a_ 

80 

90 

0.001100 



U.S. Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 

100 12 9 6 3 2 ii/2 I 3/4 1/2 3/8 4 
I I 

' I I I 

"r1l. Ia. 
"1:1...... 

90 r-p.-., 

80 
...... ~ 

70 -s::: 
Cl 

Cll 

~ 60 
,., 

..Cl 

'-
50 Cll 

c 
i.L -c 

40 Cll 
'-' 
'-
Cll 
a_ 

30 

20 

10 

01000 500 100 p 

BOU..DERS 
GRAVEL 

COBBLES 
Coarse Fine 

'l 
] 

10 

'-.. 

20 40 80 100 
I I I I 

""' "' r-..... 

\. 

" r'-.. " " 

0.5 

SAND 
Medium Fine 
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Project No. 052504 
Dote 11-20-80 

RBM Consultant Inc. 

LABORATORY COMPACTION CONTROL REPORT 
!""" 
'i 

' Job Name and Location Susitna (Watana Qarn Site) - Architect or Engineer Acres American Inc. 

Contractor -I I 
A. Description of Soi I: Poorly Graded ''Till' l I SILTY GRAVEL AND SAND W/TBACE CLAY 

'-

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 SpecificGravity 

Liquid Limit 21.7 %Plastic Limit %Plasticity Index 9.2 

r- B. Test Procedure Used T-1!:~0 Method "D" - AASHTO 

C. Test Results: Maximum Dry Density 139.0 PCF Optimwm Water Content 6.2 o/o 

\ 
Sieve Analysis \ 

"""' 
1\ 

: Size % Passing \ 
\ 

r- 2 11 100 \ 
1 .l:i" 

I 95 L'. 1 " 88 _l 
3/4'' 84 140 \ - 1/2" 81 

li'\. .I\ : 3/8" 78 r ' \ 
# 4 71 I 1'\ \ ~ ,_. # 10 64 1- L " ' 'b 0 
# 40 53 0 _.m 

LL. \. \ .... 
#200 38.2 u I \. \ 

.02mm 24.3 ~ 135 
j_, l'-, L'. ~ ,_ 

.005 13.6 u I ).,. :;.>-

8.6 5 I "\ \'tl 
c .002 I" \ a.. 

I \ \ u) 

"" I r w 
.J l ~-i 
I t __l \ 

>- : \ 
1- ' I• I'-- iii I 

·-. 
z 130 ! w \ Cl 

>- \_I 
ct: _\_ 
Cl I ,.... 

I I I~ 
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_\ 

' I""' 
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r-" 
I WATER CONTENT - PERCENT OF DRY WEIGHT 
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LABORATORY TEST DATA 
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PROJECT NO. 052504 R ¢ DATE October 17, 1980 
CLIENT: Acres American, Inc. M C 0 N S U L T A N T S 1 IN C. 

PROJECT NAME Susitna Hydro§le~tric 
LABORATORY TEST DATA PARTY NO. PAGE NO. 

(Watana Dam Site) SUMMARY OF 

% ~nified 

DESCRIPTION 
4" 3" 2" 1~" 1H 3/4" ll/21' 3/8" #4 #10 #40 #200 . 02 .005 .00£ Moist . LL PI Class, 

STREAM 
ALLUVIUM W-80-302 100 92 90 82 69 58 45 38 27 23 14 2.6 GP 

(Crab Sam_2_le) 

-

tEMARKSs 
NOTE: SIEVE ANALYSIS= PERCENT PASSING 



PROJECT NO. 
052506 

R¢M 
October 29, 1981 

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

PROJECT NAME Susitna Hydroelectric 
SUMMARY OF LABORATORY TEST 

1 of 3 PARTY NO. PAGE NO. DATA 

(.!) w 
~d 0:d gsz ~z 

uc.r1n 
Q) (/) 4~" 4" 3'' 2" l~" l" 3/4 I l/2 11 3L8' #4 #10 #20 #40 #80 ~100 ~200 . 02 .005 • 002 l,;;l.il:i~iiii 

TP-Rl 2 l. 5' 2.0' 11 ()() g') gg 78 67 <;g 4g 43 :ll 22 1 h 1 ':l r:.. Ll ? ') 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' l 0.0'-l.O' 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 34 30 21 14 ll 1 1 h c; ? n GP 
• ; : l 

TP-R _ _ 2_ 4.5'-5.0' l,_QQ_ __2.6_ gg _n_ f)() 47 40 2g 22 ~-17 14 _5___ ':l 1 ') GP 

TP-RL 2 4.0'-4.5' 100 g7 Bt> 77 t>S "i8 4q 43 31 ?<; 1 7 1 1 ? 0.7 GP 

TP-R~ l 0.5'-l.O' 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 l.l GW 

TP-R~ 2 2.0'-3.0' 100 99 95 92 89 72 65 ~7.2 15.6 3.8 2.4 ML-SM 
--

TP-R l 0.5'-l.O' 100 95 86 71 62 52 45 32 24 18 ll 7 l 0.: GW 

TP-R 2 3.5'-4.0' 100 91 91 87 86 84 77 75 72 47 3 l.C SP 

TP-Rl l 0.5'-l.O' 100 92 73 67 57 51 44 39 28 19 15 ll 5 4 1.7 GW 

REMARKS: __ ~R=i~v~er~A~l~l~u~v~i=u=m~T~es~t~P~i~t~s~,~Wa~t~a~n~a~A~r~e~a~·--------------------------------
NOTE: Sl EVE ANALYSIS = PERCENT PASSING 
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R¢M DATE October 29, 1981 PROJECT NO. 
CONSULTANTS, INC. 

CLIENT: ACRES AMERICAN, INC. 

PROJECT NAME Susitna Hydroelectric PARTY NO. PAGE NO 2 of 3 
SUMMARY OF LABORATORY TEST DATA 

(9 w 
~d tid DEPTH l§z ~z 

4~" 4" 3" 2" 1~" 1" 3/4' 1/2" 3/8 I #4 #10 Jt20 #40 1#80 l#lOC ~20( 02 .OO"i .ooz ci~~ss 
[lJ U) 

-
TP-R9 1 0.5'-l.O' _lQQ_ 99 6.2___._ ~__Sll 2_6L.! 4.0 l ') J.3 ·sM 

--

tr'P-Rll 1 l.0'-1.5' 100 99 82 __fill_ _[J__Q_.J SM 
~----

n:-P-Rl D 2 3.5'-4.0' ~00 92 88 81 76 71 68 
- -- 64 61 5_9_ 55 38 31 11 4 ( 2.0 . 67 . 63 SM-SP 

---
[l:'P-Rl 1 0.5'-1.0' 100 90 80 66 58 48 42 33 27 24 19 7 _6_ ~ 

GW 
'I 'I 

GP [l:'P-R1 2 3.5'-4.0' 100 --.-11_ 81 68 60 49 42 30 _22__ :-'l9_ 14 5 4 2.0 --

---· --
[J:'P-R1 1 0. 5'-l. 0' 100 92 77 65 58 49 43 33 26 23 21 7 3.3 pP --
TP-R1 2 4.5'-5.0' 100 ___fl2__ 79 67 _5_9_ 4g 4l _32_ ?"i ?0 .lA 5 3 1.5 GW 

--1------

TP-Rl 2 5.5'-6.0' 100 93 85 74 65 54 49 38 31 22 12 4 3 1.7 GP --

TP-R1 1 0.5'-1.0' 100 95 88 75 66 55 48 36 28 22 20. 7 _5_ L2 r:!iA7 

TP-R1 2 5.5'-6.0' 100 93 84 69 61 52 47 36 27 1_9_ _u 5 4 11 4 GP -- -
--t--

TP-Rl 2 5.5'-6.0' ~00 C)] 82 44. 4.8 1.1 0.7 SM 

-- f---· 

TP-R1 1 0.5'-1.0' 100 89 78 . 3 6 ._E Sr::l 
TP-R1 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: __ ~R=i~v~er~A~1~l~u~v=i=um=-T~e~s~t~P~i~t~s~,_W~a~t~a=n=a~A=r~e=a------~------------------------
NOTE: SIEVE ANALYSIS= PERCENT PASSING 
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4~" 4" 3" 2" l~" l" 3/4' l/2" 3/8' #4 #10 #20 !Jj:40 #80 100 l:f200 . 02 .005 . 002 ~LASS OJ (/) 
= 

TP-Rl l l.O'-l-5' 100 98 84 70 58 c:n ....... L1' • .J.. 36 ';;.1 .).j _lQ_ -ll Ll. 3. 1.6 GW 

TP-Rl 2 4.0'-4.5'" 100 91 82 70 63 55 50 41 34 28 21 1 ") 
..L.J 11 7.0 GP-GM 

-- --

--
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 l 0.5'-l.O' 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 l.0'-1.5' 100 96 84 76 67 61 55 52 46 41 38 36 26 23 12. 2.4 l.O 0.6 GP-GM 

TP-R2 12 2 4. 5' -5. O' ],00 96 83 72 56 47 36 29 18 12 9 7 3 ?. 1 ?. GI& --····-

--

~-

-- f___:___ --· 

-- --

l 

REMARKS: ______ R_l_·v_e_r __ A_l_l_u_v_i_um __ T_e_s_t_· __ P_i_t_s~, __ w_a_t_a_n_a __ A_r_e_a ____________________________ __ NOTE: Sl EVE ANALYSIS = PERCENT PASSIN 

J ] ... 1 J ] ] ... 

"·· 

... 1 ] .I .] 
.---~- .J c•••J c o.cCo.J J J 



. --~1 ---·) .- l ·-· 

l ---] ] -.:~ 
---0 ] 1 --] ----) ·-· -1 c--"-~ ~--,....,. 

c-~ 1 ~-- -) l -~ ) 

~tS Stcm~.Jrd Sieve Openino-s in t-nches U.S. Standard Sieve Numbers Hydrometer 

BOULDERS COBBLES 
GRAVEL 

Coarse Fine 
SAND FINES 

Medium Fine Silt Sizes 

RIPTION 

RIVER ALLUVIUM 

COMPOSITE GRADATION CURVE 



] -~-el --
) --~- -J 

- 1 l --l ----~ ----] 

US_ Standard Sieve Openings in Inches U.S. Standard Sieve Numbers 

100 
12 9 6 3 2 11/2 I 3/4 1/2 3/8 10 20 4 ,- I I' I' I I I I' II 

1\ 

90 
\ 

80 ~ 

\ 
70 -~ 

01 

Q) 

~ 60 
>-

1\ 
\ 
\ 
~ .a 

~ 

50 Q) 
c 

u_ 

-c 
40 <1> 

\ 
- r--- - \ 

\ - -
u 
~ 

Q) 
a_ 

30 
['._ 

" I"--
20 

------c r------,_, 

10 

----o,ooo 100 500 50 !5 

BOULDERS COBBLES 
GRAVEL 

Coarse Fine Medium 

LL 

---" -J r~':·. 

--

Hydrometer 

40 80 100 200 270 - I I I I' 

r-
""{']!----

r-. 
~ 

p 
0.!5 Ql 0.0!5 

SAND 
Fine 

STREN1 ALUVlill1 

--1 ----1 --1 -,--

) 

0.01 0.005 

FINES 
Silt Sizes 

- --

0 

I 0 

20 

.. 
50 :: 

0 
0 
u 

60 i: 
ID 
u ... 
ID 

70 n. 

80 

90 

l 



U.S. Standard Sie•e Opening• in Inches 

100 12 9 6 
I 

90 

80 

70 -.r: 
"' ·q; 
~ 60 
,... 
.Q 

.... 
50 Cll 

c 
LL. 

~ 
40 <I> 

0 .... 
Cll 

0.. 
30 

20 

10 

o,ooo 500 100 

BOU..DERS COBBLES 

- .. J 

U.S. Standard Sieve Numbers 

:3 2 11/2 I 3/4 1/2 :3/8 
p 

""( 

~ 

\ 
~ 

\ 
~ 

' \. \. 
~ 

' 

!10 

GRAVEL 
Coarse Fine 

LL PI 

GP 

] J .J 

4 

'\ 

5 

__ .) 

10 20 40 

I' I 

........ 

~ 

............. 
-r-
~ !'-... 

Medium 

RIVER ALUFTTUM 
TEST PIT TP:..Rl 

J -- ~-· 

~ 

0.!5 

SAND 
Fine 

.J 

Hydrometer 

80 100 200 270 
I I I 

'GI-_ 
lil 

Ql 0.05 

.J ] -- .J _] 

0.01 0.005 

FINES 
Silt Sizes 

"] ) 

0 

I 0 

20 

..... 
50 :: .... 

0 
0 
(.) 

60 c 
Cll 
0 ... 
Cll 

70 0.. 

80 

90 

0001
100 



~- ) ->=} ~-- -l . - -) 

U.S. Standard Sieve OpenlnQe in Inches 

100 12 9 6 
I I 

90 

80 

70 -.<::. 
01 
·a; 
~ 60 
>. 

..0 
,_ 

50 Ill 
c 
iL -c: 

40 Ill 
<.> 
..... 
Ill 

11. 
30 

20 

10 

0
1000 500 100 

BOLLOERS COBBLES 

~ 

) -~ l ----.-~ 

l ) ---~ 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 

f\ II I I I 

1\ 

I\ 
1\ 

t\ 
\ 

I\ 
\ 

l;) 

~ 
.i,. -

!10 10 

GRAVEL 
Coarse Fine 

PI 

4 

1\ 

1\. 
~ 

5 

10 20 
I' 

~ 

~ 

Medium 

RIVER ALLUVIUM 
TEST PIT TP-Rl 

,-_._ 

) -~ ] 

Hydrometer 

40 80 100 200 270 
I I 

1'---
............. :-..., 

"Go-_ 
~ 

0.!1 Ql 0.05 

SAND 
Fine 

] .-·- -J l 
~-

l 

-~ 

0.01 0.005 

FINES 
Silt Sizes 

0 

I 0 

20 

... 
50 : .... 

Cl 
0 
u 

60 'E 
Ill 
<.> ..... 
Ill 

70 11. 

80 

90 



U.S. Standard Sieve .OpeninQ• in lnche• U.S. Standard Sieve Numbers 

100 12 9 6 ~ 2 11/2 I 3/4 1/2 ~/8 4 

141r-. 
I I 

90 
\ 

80 
\_ 

70 -,/;;; 
01 

G.l 

3: 60 

1\ 

' \ 
>. R. 

..0 

.... 
50 G.l 

c 
u.. 

\ 
\ -c: 

40 G.l 
\ 

u .... r-.. 
G.l 

Q_ ' 30 
Iii... r-.... 

20 

10 

o,ooo !100 100 10 

BOLLDERS 
GRAVEL 

COBBLES 
Fine Coarse 

PI 

GP 

J J ··~· .J 

10 20 40 
I I 

............ 
............. -- Q 

~ 

r"' I'.. 
............ 

0.!1 

SAND 
Medium Fine 

GRAVEL vJITH 

RIVER ALLUVIUM 
TEST PIT TP-Rl 

J ... ) 

Hydrometer 

80 100 200 270 
I I I 

~ 
li 

Ql 0.05 

.J - ] J 

0.01 0.00!1 

FINES 
Silt Sizes 

0 

I 0 

20 

.... 
50 ~ .... 

0 
0 
u 

60 ~ 
G.l 
u 

70 ~ 

80 

90 



~ 

~) :'-') .·~,l ' - ~ ... '') 

U.S. Standard Sltvt Openings in Inches 

100 12 9 6 
I I 

90 

I\ 
80 

70 -~ 
01 

<II 

~ 60 
>. 
-"' ... 

50 <II 
c 
u: -c 

40 Cl> 
u ... 
Cl> 

Cl. 
30 

20 

10 

01000 !100 100 

BOl.LDERS COBBLES 

~] ·""'] ~·-<»= 

'J ) -~) ] 

U.S, Standard Sieve Numbgr s 

3 2 11/2 I 3/4 1/2 3/8 
II I I 

~ 

\ 

1\ 
~ 

\ 
\ 

\ 

' I'-. 
" 

KJ 

GRAVEL 
Coarse Fine 

LL 

4 

!-. ,.... 
Q..., 

10 20 
I 

r- -""""C 
~ li). 

Medium 

RIVER ALLUVTTT~1 
TEST PIT TP-R2 

) ~J 'l ·~-~) 

Hydrometer 

40 80 100 200 270 
I I 

I' ....... 
........... ....... 

-r- G 

0.!1 Ql 0.05 

SAND 
Fine 

] ... ,J __ .__,_ 

] ''] 

0,01 o.oms 

FINES 
Silt Sizes 

0 

I 0 

20 

..... 
50 : .... 

0 
0 
u 

60 t: 
<II 

~ 
<II 

70 Cl. 

80 

90 

1 



U.S. Stc.ndord Sieve OpenlnQS in lnchu 

100 12 9 6 
I \ 

90 

80 

70 -s::; 
01 

G> 

3=: 60 
>. 

..0 

.... 
50 Q) 

c 
G: -c: 

40 G> 
u ..... 
Q) 

0... 
30 

20 

10 

0
1000 MO 100 

BOULDERS COBBLES 

J ' 
.. J .J ,,) 

U.S. Standard Sieve Numbers 

:3 2 11/2 I 3/4 1/2 :3/8 
I 

~ 

\ 
~ 

G 

\ 
~ 
\ 

\,. 

'\ 
lit 

" "" I' 

GRAVEL 
Coarse Fine 

.J .J J 

4 

~ 

I'-. 

5 

,) 

10 20 40 
II 

~ r----
-:--I--

0.5 

Medium 

RIVER ALLtJVIllH 
TEST PIT TP-R2 

) i<c_c;J 

SAND 
Fine 

J 

Hydrometer 

80 100 200 270 
I I I 

"""---
~ 

Ql 0.05 0.01 0.005 

FINES 
Silt Sizes 

J .. J '• 
,c.J J ) 

~-- ·- .... J 

0 

I 0 

20 

50 
.... 
G> 
Ill ..... 
Cl 
0 
u 

60 "c 
G> 

~ 
0) 

70 0... 

80 

90 

J 



-.) .. ~.) 

U.S. Standard Sieve OpenlnQs In lnchn 

100 
12 9 6 

90 

80 

70 -~ 
a> 
Q) 

~ 60 
>-.c 
.._ 

50 Q) 
c:: 

u:: -c:: 
40 Q) 

u ... 
Q) 

Q_ 

30 

20 

10 

o,ooo ~00 100 

BOU..DERS COBBLES 

'-) 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 

~'--k 
11 

1\ 
1\ 
\ 

1\ 
\ 

\ 

1\ 
\ 
\ 

'\ 

~ 10 

GRAVEL 
Coarse Fine 

PI 

4 

r--... 
I' r---.. 

~ 

10 20 40 

I' I 

~ 1---. 

--~ t-

"""'' r---. 

"" 
0.~ 

Medium 

RIVER ALLfTVTUM 
TEST PIT TP.;;R3 

SAND 
Fine 

80 100 
I I 

~ 

1 

Hydrometer 

200 270 
T 

~ 
Ql 0.0~ 

~ DESCRIPTION 

0.01 o.om; 

FINES 
Silt Sizes 

···~ l 

0 

I 0 

20 

... 
50 :: 

g 
u 

60 'i: 
Q) 
u ... 
~ 

70 Cl. 

80 

90 



U.S. Standard Sieve Openings in Inches 

100 12 9 6 

90 

80 

70 -.c 
01 

Ill 

3: 60 
>-

.Q 

L. 

50 Ill 
c 

u.. -c 
40 Ill 

u 
L. 
Ill 
a.. 

30 

20 

10 

0
1000 500 100 

BOLLDERS COBBLES 

-~J 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 

t\ 
II 

i\ 
"'l 

1\ 
R 
\ 

\ 
"\ 

~ 

'\ 

' 
' 

Kl 

GRAVEL 
Coarse Fine 

PI 

J J J 

4 

I'\ 'Iii. 
!"-. 

10 20 40 
II I 

!'-..... 
~ ...... 

r--. 'c. 

"" ....... 
0.5 

Medium 

RIVER ALLUVIUM 
TEST PIT TP-R4 

SAND 
Fine 

Hydrometer 

0 80 100 200 270 
I I I 

10 

20 

30 ... 
.c; 
01 
'i 

40 ~ 

>. 
..::1 

... 
50 Ill 

"' L. 
Q 
0 u 

60 c 
Ill 
(J .... 
"' 70 a.. 

80 

90 

~ 

Ql 0.05 0.01 0.005 QOOIIOO 

FINES 
Silt Sizes 

.. , .. J ) ) .J 



- l 

U.S. Standard Steve OpeninQS In Inches 

100 12 9 6 3 

90 

80 

70 -,&; 
0' 

Q) 

3: 60 
>. 
.a 
..... 

50 <I) 

c 
i.L -c 

40 <I) 
!,) 
"-
<I) 

a_ 
30 

20 

10 

0
1000 500 100 

BOLLDERS COBBLES 

) -~---1 ) 

U.S. Standard Sieve Numbers 

2 11/2 I 3/4 1/2 3/8 
I I I' I 

~ 

\ ,, 
I 

' ' l1l 

'\. 

~' ' 
' 

10 

GRAVEL 
Coarse Fine 

LL PI 

4 

f'~;, 

"t"-... 

10 20 40 
II I 

" "" 1'.. 

""' 1;1 -~ r- t-. 

0.5 

SAND 
Medium Fine 

RIVER ALLUVIUM 

TEST PIT TP-RS 

1 

Hydrometer 

80100 200 270 
I I 

"""-e.._ 
I"' 

Ql 0.05 0.01 0.005 

FINES 
Silt Sizes 

0 

I 0 

20 

30 .... 
,&; 
01 

40 ~ 
>. 
.a 
.... 

50 :: .... 
0 
0 
(j 

60 .... 
c 
Q) 

~ 
Q) 

70 Q.. 

80 

90 



U.S. Standord Sievl Openings in Inches 

100 12 9 6 
I 

I ' 

90 1\ 

80 

70 -.c 
00 

G> 

:0: 60 
,., 
.a 
.._ 
G> 50 c: 
iL -c 

40 Q) 

u .._ 
Q) 

a_ 
30 

20 

10 

0
1000 !100 100 

BOULDERS COBBLES 

J ·- ~· ·-•co- .J j 

U.S. Standard Sieve Number • 

3 2 11/2 I 3/4 1/2 3/8 4 
II I I I 

' 
' " ~ '\ 

" ~ \ 
' "~tt 

!10 

GRAVEL 
Coarse Fine 

PI 

.J J .J 

"' 

10 20 40 
I I 

-~ 

"' '""' " " .......... 
............... 

0.!1 

SAND 
Medium Fine 

RIVER ALLUVIUM 
TEST PIT TP-RS 

] .J J 

H ydromatar 

0 80 100 200 270 
I 

10 

20 

30 -~ 
"' 'jjj 

40 ~ ,., 
.a 
.... 

50 G> 

"' .._ 
0 
0 
u 

60 -c: 
G> 
0 .._ 
4) 

70 Q_ 

80 

90 

0001
100 

!'--. 
Ql 0.0!1 0.01 0.00!1 

FINES 
Silt Sizes 

) J ... 0. ] J } ) .J 



'l ---~~ ---·· ~} ----] ., 

US. Standard Sieve OpenlnQs in Inches 

100 12 9 6 3 2 11/2 
I I 

90 

80 

70 -.r; 
"' Q) 

3:: 60 
:>. 
.a 
.... 

50 Q) 

1: 

LL -c 
40 Q) 

u .._ 
Q) 

CL 
30 

20 

10 

01000 ~00 100 50 

BOll_DERS COBBLES 
Coarse 

LL 

---1 --) --1 --l ,---·. ) 
~ 

) 'l -..,__" 'l -~-· .. -] 

U.S. Standard Sieve Numbers Hydrometer 

I 3/4 1/2 8 4 10 20 40 80 100 200 270 
I I -~ - I I I I 'I -

--- (i. N 

'\ 

'\. 

!0 ~ 

GRAVEL 
Fine 

ML-SM 

0.5 

SAND 

Medium Fine 

SILTY SAND 

ELD GEOLOGIST NOTES 

RIVER ALLUVIW1 
TEST PIT TP-R6 

\ 

~ 
\ 

\ 

~ 

1\ 
\ 

\ 
1'\ 

\ 

Ql 0.05 

ION a DESCRIPTION 

TRACE 

) ·- ) 

~ 

"" ....... !1- -0.01 0.005 

FINES 

Silt Sizes 

) 

0 

I 0 

20 

... 
50 :: .._ 

0 
0 
u 

60 c 
Q) 

~ 
Ol 

70 CL 

80 

90 



U.S. Standard Sieve OpenlnQs in Inches 

100 12 9 6 -
I 

90 

80 

70 ... 
&. 
0> 

Q) 

3: 60 
>. 
.a 
._ 

50 Q) 
c 
lL ... 
c 

40 Q) 
u ._ 
Q) 

[}_ 

30 

20 

10 

0
1000 !100 100 

BOULDERS COBBLES 

·- --~~ . .. ] ,_] J 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 4 

I' 'I I 

\ 
\ 
\ 

\ 

1\ 
\ 

11!1 

\ 
\ 

\ 
1\ 

1\ 

'~ 

GRAVEL 
Coarse Fine 

LL 

J J -~~l ) 

......... 

10 20 40 
II I 

-

~ 

i'-.... ...... 
fa~ 

~ 
'-Q 

......... 
I'... 

0.!1 

Medium 

SANDY 

RIVER ALLUVIUM 
TEST PIT TP-R7 

] •-.c·~.;~ 

SAND 
Fine 

J 

Hydrometer 

80 100 200 270 
I I I 

....... 
~ 

Ql 0.0!1 0.01 0.00!1 

FINES 
Silt Sizes 

B DESCRIPTION 

,,J 
-~--····· 

l ·-· .. J 

0 

I 0 

20 

... 
50 ~ ._ 

0 
0 
(.) 

60 t: 
Cl) 

~ .. 
70 [}_ 

80 

90 

) 



---) --- "] -----:---~. 

-~ "' --

) 

U.S. Standard Sieve Openings in Inches 

100 
12 9 6 

I I 

90 

80 

70 -.c 
co 
(I) 

3: 60 
>-

_Q 

.._ 
(I) 50 c: 
Li: -c: 

40 (I) 
<.> .._ 
(I) 

a_ 
30 

20 

10 

0
1000 500 100 

BOULDERS COBBLES 

·--- --) - -"·~ ") -,_ -} ~, 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 
~ [I I I 

\~ ...Q 

" ~ 

50 Kl 

GRAVEL 
Coarse Fine 

4 10 20 40 
I I 

....... 
~ -

--~ 
\ 
\ 
~ 

' 
I~ 

1\ 

\ 
' 
1\ 
\ 
\ 

I 

5 0.5 

SAND 
Medium Fine 

SP SAN 

RIVER ALLUVIUM 
TEST PIT TP-R7 

) - 1 ~J 
~----- -) 

Hydrometer 

80 100 200 270 
I 

-- -

-

\ 
'fa..._ 

Ql 0.05 0.01 0.005 

FINES 
Silt Sizes 

-J 

0 

I 0 

20 

50 
... 
(I) 

"' .._ 
0 
0 
u 

60 c 
(I) 

~ 

"' 70 0.. 

80 

90 

---
0001100 

) 



US. Standard Sieve Opening• in lncheo 

100 12 9 6 
I 1\ 

90 

80 

70 -.t::: 
0> 
Q) 

3:: 60 
>. 
.ll 

L.. 

50 Q) 

c 
LL 

c 
40 Q) 

u 
L.. 
C!) 

(}_ 

30 

20 

10 

0
1000 !500 100 

BOULDERS COBBLES 

cJ ··-- _,;;} _I 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 

I' I I 

~ 

1\ 

"l 

\ 
\ 
~ 

....... 
~ 

'\. 
'\ 

0 

GRAVEL 
Coarse Fine 

PI 

~~ ·--~-----~ J 

4 

' "'-

5 

J 

10 20 

I' 

........ 
r....... 

....... 
~ 

r--

Medtum 

RIVER ALLUVIUM 

TEST PIT TP-Rr3 

) 
··-·" .J 

Hydrometer 

40 80 100 200 270 
I I I 

..... M -....... 

' ~ 
0.!5 Ql 0.05 

SAND 
Fine 

~J J J J 

0.01 0.005 

FINES 
Silt Sizes 

J --
) J 

0 

I 0 

20 

-- 50 
.... 
Q) 

"' L.. 

0 
0 

(.) 

60 .... 
c 
Q) 

:: 
C!) 

70 ()_ 

80 

90 

100 
QOOI 

J 



. ·n) ) ···~) ·---~.} 

U.S. Standard Steve OpeninQs in Inches 

100 IZ 9 6 

90 

80 

70 -.c;; 
01 

Ill 

3: 60 

"" -0 
... 

50 Ill 
<:: 

LL -<: 
40 Ill 

0 ... 
Ill 

Q_ 

30 

20 

10 

0
1000 !100 100 

BOLLDERS COBBLES 

.... 
--:~1 

... 
] 'J ) 

_........,~_ .) 'J ') ·~ ) ~ .... ) 

U.S. Standard Sieve Numbers Hydrometer 

3 Z 11/2 I 3/4 1/2 3/B 4 10 20 40 80 100 200 270 
II I 

' 
I I II 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 
\ 
\ 

~~ ..... 

' 
" " 

10 0.!1 Ql 0.05 

GRAVEL SAND 

Coarse Fine 

LL PI 

SM 

Medium 

RIVER ALLUVIUM 

TEST PIT TP-R9 

Fine 

IFICATION B DESCRIPTION 

" .. ) ) 

0.01 0.005 

FINES 

Silt Sizes 

0 

I 0 

20 

30 .... 
.c;; 
01 

ii 
40 :;t 

50 
.... 
Ill 

"' Q 
0 
u 

60 c 
Ill 
u ... 
<I> 

70 Q. 

80 

90 

l 



U.S. Standard Sieve Openings in Inches 

100 12 9 6 3 2 11/2 
I I II 

90 

80 

70 -.c 
01 
·a; 
~ 60 
,., 
.Q 

Q; 50 c 
i.i: -c: 

40 Ql 
0 ..... 
Ql 

a_ 
30 

20 

10 

0
1000 !500 100 !50 

BOU..DERS COBBLES 
Coarse 

) J '-"'..;__'r 
) "'~ _) 

U.S. Standard Sieve Numbers 

I 3/4 1/2 3/8 4 
I I 

Kl !5 

GRAVEL 
Fine 

PI 

~·· 
J 

10 40 

~ 

\ 
\. 
\ 
\ 

0.!5 

SAND 
Medium 

RIVER ALLUVIUM 
TEST PIT TP'-RlO 

j ) .. ~J 

Fine 

'''<t'--"-

Hydrometer 

80 100 200 270 
I I 

\ 
\ 
\ 
\ 
\ 
\ 

~ 

\. 

Ql 0.05 

) J 

0.01 0.005 

FINES 
Silt Sizes 

~..1 .. .) 

0 

I 0 

20 

50 
.... 
Ill 
011 .... 
CJ 
0 
u 

60 t: 
Ill 
0 

70 ~ 

80 

90 

··' 



U.S. Slandard Sieve Openings in Inches 

100 12 9 6 
I 

90 

80 

70 -,s;; 
0> 

Q) 

~ 60 
>-

..0 

..... 
50 Q) 

c: 
lL -c: 

40 d> 
u ..... 
d> 
ll.. 

30 

20 

10 

01000 ~00 100 

BOU...DERS COBBLES 

) 

U.S. Slondord Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 4 

"\. II I 

[\ 

'~ 
"rl 

"' ~ 
~ 

....... 

.... 
~ 

~0 k) ~ 

GRAVEL 
Coarse Fine 

SM-SP 

10 20. 40 
I I 

.. - ;-----

-t--. 

-r-- - f' 
~'--1-

i\. 
1\ 

'\ 

··-· 

0.~ 

SAND 
Medium Fine 

c 
GRAVELLY SAND \tVITli smm 

RIVER ALLUVIUM 
TEST PIT TP-RlO 

Hydrometer 

80 100 200 270 
I I I 

'\. 

\. 
\ 

\ 

\. r--r-... : j 

_I 
....... 

I 
0.1 0.05 

SILT 

r---... 
............ 

0.01 0.005 

FINES 
Silt Sizes 

0 

I 0 

20 

50 
..... 
Q) .. ..... 
0 
0 
u 

60 t: 
Q) 

:: ., 
70 (]_ 

80 

90 



US. Standard Sieve OpenlnQs In Inches 

100 12 9 6 :3 2 11/2 
I I I' 

90 \. 
1\ 

80 
\ 
r\ 

70 
\ 

-.c 
c> 
Q) 

~ 60 
,., 
..c 
.._ 
Q) 50 c 

LL -c 
40 <I! 

l) ... 
<I! 

CL 
30 

20 

10 

o,ooo !500 100 

BOULDERS COBBLES 
Coarse 

J J .J .. -· 

U.S. Standard Sieve Numbers 

I 3/4 1/2 3/8 4 
I I' I 

\ 
\ 

" \ 
\ 

\ 
r-., 

'D.... 

Kl 5 

GRAVEL 
Fine 

.] } 

r-... 

10 20 40 

I' I 

~ r--
r-. 

r""l 

' "'........ 

0.5 

SAND 
Medium Fine 

RIVER ALLUVIUM 

TEST PIT Tp:...Rll 

-~ 

) .} '"-' 

Hydrometer 

80 100 200 270 
I I I 0 

10 

20 

30 .... 
&. 
01 

ii 
40 3: 

>. 
..c 
... 

50 Q) 

~ 
c 
0 
u 

60 -c 
Q) 

~ 

"' 70 0.. 

80 

~ 
90 

-r-
Ql 0.05 0.01 0.005 QOOIIOO 

FINES 
Silt Sizes 

") "-' ~' .. ) J . - .J ) J 



IQO I 9 fi J 2 I 1/il I .Vol .. Iii!~ I! 
1 1 ~ I' I ' 

gQ ~ 
···-···· --:· ............... 

~\ 
. - .. .. 

eo \, 
1\ 
' 70 .... 

.t:; 
00 
Q) 

~ GO 
>. 

\ 
\ 

" .0 

.... 
50 Q) 

c 
LL " \ -c: 

40 "' u .... ' Q) 

CL 
~ ' ...... 

........ 

20 

10 

01000 !100 100 !10 10 !I 

BOU..DERS 
GRAVEL 

COBBLES 
Coarse Fine 

-~_, ') 
,-----_---· 

) _.-----,~--

""} .~--

·a ~ ~I 

II 
. --

.. . ... .. -· •.. 

- -·. 
•" 

~ "- - Gl-- r--
1"'1 !'-.. 

"""' 
0.!1 

SAND 
Medium Fine 

RIVER ALLUVIUM 
TEST PIT TP-Rll 

) 

110 IOQ 

' t 

1-c.:.· 

~ 

-, -1 1 ~--~-~ 

i!OQ 1170 

I' 
.. 

·-· 

---. 

.. 
···-· ... 

01 0.05 0.01 0.00!1 

FINES 
Silt Sizes 

,...--,-, . 

Q 

.. c-1 p 
-.~ 

20 

.... 
50 : .... 

0 
0 u 

60 c 
"' u .... 
ll 

70 CL 

80 

90 

') 



US. Standard Sieve Openin~s in Inches 

100 12 9 6 
I 

90 

80 

70 .... 
,/;; 
01 

Ql 

~ 60 
>. 

..0 

L. 

50 Ql 
c 
~ -c: 

40 Ql 
u .... 
Ql 
(L 

30 

20 

10 

o,ooo 500 100 

BOL.LDERS COBBLES 

t ] J ] 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 

r" I' I I 

f\ 
\ 
\ 

lt 
_\ 

1\ 
~ 

i'. 
\ 

' r---

50 () 

GRAVEL 
Coarse Fine 

I ;l \,~,__ 

4 

'0.... 

J 

10 20 40 
I I 

~ 
'"""' - G-r--~ 

"' "' 
0.5 

Medium 

RIVER ALLUVIUM 
TEST PIT TP.:..Rl2 

,, 

SAND 
Fine 

Hydrometer 

80 100 200 270 
I I 

' G 

Ql 0.05 0.01 0.005 

FINES 
Silt Sizes 

) ,._c] ,.I J .J' t ) 

0 

I 0 

20 

50 
.... 
Ql ., 
L. 
0 
0 u 

60 "i: 
Ql 
u .... ., 

70 o_ 

80 

90 

.l 



•• 
-~-,--1 

,--~ "'l ~·:_ 

]. 

U.S. Standard Sieve Openings in Inches 

100 12 9 6 
I I 

90 

80 

70 -.c. 
01 

Q> 

3- 60 

"" ..Q 

.._ 
50 Q> 

c: 
iL -c: 

40 Q> 
u .... 
Q> 

Q._ 

30 

20 

10 

0
1000 1:500 100 

BOl1_0ERS COBBLES 

--- - ] f---'J -';"-t -~ -< --) •· '"J <'"'-~, 

') 

U.S. Standard Sieve Numbers 

1! 2 11/2 I 3/4 1/2 1!/8 

1\ I 

' ~ 
\ 

\ 
\ 
1\ 

\ 
r\ 
\ 

' "r--. 

GRAVEL 
Coarse Fine 

LL PI 

4 

..... 
il...,. 

......... 

5 

10 20 40 
jl I 

........... --....._ 
... ~ 

r-e !'-.. 
-~ 

0.1:5 

SAND 
Medium Fine 

RIVER ALLUVIUM 
TEST PIT TP-Rl2 

") A 

'j~ ) ---1 l .. ··---) ~-l l l 

Hydrometer 

0 
80 100 200 270 

I I jl 

10 

20 

30 .,_ 
.c. 
01 

iii 
40 3: 

>. 
..Q 

... 
50 Q> ., .._ 

0 
0 
u 

60 .,_ 
c: 
Q> 
u .._ 
Q> 

70 Q._ 

80 

90 

~ 
0.1 0.05 0.01 0.005 QOOIIOO 

FINES 
Silt Sizes 



U.S. Standard Sieve OpeninQs in Inches 

100 12 9 6 
I I 

90 

80 

70 -~ 
01 

Q) 

3: 60 
>. 

..0 

..... 
50 Q) 

c 
u: -c: 

40 Q) 
u 
..... 
Q) 

a.. 
30 

20 

10 

o,ooo 500 100 

BOU...DERS COBBLES 

.J •c -1 -J 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 4 

r'l.i\ I 

I~ 

\ 
\ 

\ 
\ 
1'\ 

\ 

' 
I' 

GRAVEL 
Coarse Fine 

GP 

.. 

.. l J 1 J -

10 20 40 
I' I 

['.. 
~ 

""' 1'-q 

r-... 

~ 
.......... 

0.5 

Medium 

GRAVEL 

RIVER ALLUVIUM 
TEST PIT TP-Rl3 

;} ,J 

SAND 
Fine 

.) 

Hydrometer 

80 100 200 270 
I I I' 

~ 
~-

Ql 0.05 0.01 0.005 

FINES 
Silt Sizes 

,J J ) I ,. ] 

0 

I 0 

20 

30 

.... 
50 ~ ... 

0 
0 
u 

60 c 
Q) 
<.> ... 
"' 70 a.. 

80 

90 

0001100 

J 



U,S. Standard Sieve Openings in Inches 

100 12 9 6 

90 

80 

70 -.t:: 
a> 
QJ 

31: 60 
>. 

..Q 

... 
50 II> 

<: 
i.L -c 

40 QJ 
u ... 
II> 

a.. 
30 

20 

10 

0 ;ooo !lOO 100 

BOULDERS COBBLES 

--
) -"------1 -- -) -e__l /·--~ --. 

u_s_ Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/B 

""r-- I 

'\ 
\ 
\ 

1\ 
'\ 
' r. 
\ 
'\ 
"\ 

~'r-.. 

!lO 

GRAVEL 
Coarse Fine 

LL 

4 

'\ 
~ 

!l 

10 20 40 
[I I 

.• 

........... 
i'o.. 

........ 
'-.... 

.......... 

' ['.._ 

O.!l 

Medium 

SANDY 

RIVER ALLUVIUM 
TEST PIT TP..::..Rl4 

SAND 
Fine 

"') ") '1 

Hydrometer 

80 100 200 270 
I [I 

"'r-... --- 1'-10 
Ql 0.05 

) l 

Q,OI O.OO!l 

FINES 
Silt Sizes 

0 

I 0 

20 

50 
... 
Cl) 

~ 
c 
0 
u 

60 ~ 
Cl) 

~ 

"' 70 a.. 

80 

90 



U.S, Slandqr~ Slev1 Openings in Inch•• 

100 1a 9 & ;I; i Ill I 114 iii! l'l 4 
I I " [I 

., 11 I I 

80 

c---- ~-

' ---- -·-·---

1\ 
:t--_-t--_-- ----

80 ~ 
\ 

70 .... 
.<:: 
01 

<I> 

3: 60 
>. 
.0 

L. 

50 <I> 
<:: 

\ 

\ 
\'1il. 

" ~ 
iL -<:: 

40 <I> 
u .... 

'r--. 
"'-!G. ,., 

0... 
30 

20 

10 

01000 500 100 

BOU..DERS 
GRAVEL 

COBBLES 
Coarse Fine 

'~· .J ~} "~-·:.) . .J j 
~-~·'' J 

IQ ao ~0 
·- I I 

---- - r------ r----

·-:. r- .-:-. --· ---~-~--

.. 

........ 
~ ...... 

............ 
Q't-.. 

....... 
j'G 

............ 

0.5 

SAND 
Medium Fine 

RIVER ALLUVIUM 
TEST PIT 'I'P-Rl4 

,;) 
•-

.J _I 
-.,_4_: 

!10 IOQ 
I I 

-;------_----

~ 

Ql 

_} 
' 

ao 1!70 -· I! 

-~ - ----
i I 

le 
0.0!! 0.01 0.005 

FINES 
Silt Sizes 

} \.·t. 
_) J \, .... .J __ J 

' ] 

0 

I 

20 

..... 
50 : 

L. 
c 
0 
u 

60 'C ,., 
u 
L. 
0) 

70 0... 

80 

90 

0001100 

}\ 



U.S. Standard Sieve Openings in Inches 

100 12 9 6 

90 

80 

70 -.r::. 
0> 

Q) 

;t 60 
,., 
.a 
L.. 

50 Q) 

c: 
u::: -c 

40 Cl> 
0 
L.. 
Q) 

11. 
30 

20 

10 

0
1000 500 100 

BOLLDERS COBBLES 

U.S. Standard Slave Numbers Hydrometer 

3 2 11/2 I 3/4 1/2 3/8 4 10 20 40 80 100 200 270 

I' I' I I' .. ~ I I I' 

~ 
'\ 

.. 

~ 
\ 
_\ 
\ 
\ 

' 1\ 
.. 

\ 
[\ 

\ 
\ 

10 0.5 Ql 0.05 

GRAVEL SAND 
Coarse Fine Medium Fine 

SM SILTY SAND 

RIVER ALLUVIUM 
TEST PIT TP-RlS 

TES TRACE ORGANICS) 

.· .... 1 

··-

\ 
\ 
~ 

-
0.01 0.005 

FINES 
Silt Sizes 

0 

I 0 

20 

50 
... 
I) 

011 
L.. 
0 
0 
u 

60 ;:: 
I) 
0 
L.. .., 

70 (L 

80 

90 



u.s_ Stondard Sie.o OpenlnQ• in lnchn 

100 12 9 6 
I I 

90 
I 

80 

70 -.s:::. 
00 

Ql 

~ 60 
>-

..0 

.... 
50 Ql 

c: 
iL -c: 

40 Ql 
u .... 
Ql 

Q. 
30 

20 

10 

o,ooo ~00 100 

BOLLDERS COBBLES 

c&i' J .J _,) 

3 2 11/2 

I' 

Coarse 

,..,,-

U.S. Stondard Sieve Numbers 

I 3/4 1/2 3/8 4 

Kl 

GRAVEL 
Fine 

SM 

J ) 

10 20 10 ,, 
"I\. 

"'r-... 
'\. 

0.~ 

SAND 
Medium 

RIVER ALLllVIUJ-1 
TEST PIT TP-Rl6 

__ ,] __ .I 

Fine 

CLASS! 

J '';', 

Hydrometer 

80 100 200 270 
I I I' 

"'-.. 

' \ 
\ 
\ 
\ 

~ 

Ql 0.05 

ION 

~-' ,,-- J < 
] 

0.01 0.005 

FINES 
Silt Sizes 

... ] J ~-~ J 

0 

I 0 

20 

30 .... 
.c 
01 

i 
40 ~ 

50 
... 
Ql ... ..... 
0 
0 
u 

60 c 
Ql 
u .... 
Ql 

70 Q_ 

80 

90 

I· 



--1 

U.S. Standard Sieve OpenlnQs in Inches 

100 12 9 6 
I I 

90 

80 

70 .... 
.c 
0> 

CD 

~ 60 
>. 
..c 
..... 

50 CD 
c: 

lJ_ 

.... 
c: 

40 Q) 
u ..... 
Q) 

a.. 
30 

20 

10 

0
1000 500 100 

BOLLDERS COBBLES 

U.S. Standard Sieve Numbers Hydromet~r 

3 2 11/2 I 3/4 1/2 3/8 4 

I" I'. 
I I 

~ 

\ 
\ 

\ 
\ 
'\ 

' ~ '\ 
'\ 

r\ 
...... 

50 10 

GRAVEL 

Coarse Fine 

LL PI 

10 20 40 80 100 200 270 
II I I I 

r---

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

~ 
li). r-

......... 
........ 
~ 

........... 
e -r- ,..... 

0.5 Ql 0.05 

SAND 

Medium Fine 

CLASSIFICATION a DESCRIPTION 

SANDY GRAVEL WITH 

RIVER ALLUVIUH 

TEST PIT TP-Rl6 

0.01 0.005 

FINES 

Silt Sizes 

0 

I 0 

20 

... 
50 : 

..... 
0 
0 
u 

60 .... c: 
Q) 

~ 
Q) 

70 a.. 

80 

90 

100 
0.001 



L:.S. Standard Sieve Openings in Inches U S. Standard Sieve Numbers Hydrometer 

100 

90 

80 

70 

L 

~ 50 
lJ_ 

-
~ 40 
u .... ., 
[L 

30 

20 

10 

I 

. f- -

o,ooo 500 

BOULDERS 

J 

12 9 6 
I I 

100 

COBBLES 

-~· 
... J 

3 2 11/2 I 3/4 1/2 3/8 

~ I' I I' I 

1\ 

' ~ 
\ 
\ 

\ 

\ 
\ 
1'\ 

"' " 
r-..1'--

GRAVEL 
Coarse Fine 

LL PI 

"") J .] 

4 

Q, 

5 

) 

10 20 40 80 100 200 270 
II I I I I' 

'• 

~II-.. 
............... ~ 

I' 
"""' 1--Q. 

-...... 
['.... 

""'-a... 
0.5 Ql 0.05 

Medium 

RIVER ALLUVIUM 

TEST PIT TP-Rl7 

I .J 

SAND 
Fine 

CLASSIFICATION a DESCRIPTION 

.. J ' 
.. I ] "·--",' .cl 

0 

I 0 

20 

30 -.r::. 
"' 'ii 

40 ;t 
,., 
.Q 

... ., 
"' 50 
L 
c 
0 
u -c: 60 ., 
u .... 
Q) 

70 [L 

80 

90 

0.01 0.005 

FINES 
Silt Sizes 

.J I _: _ _,. I ... _.:,J 



····~ ... ,) 
' .. -1 

U.S. Standard Sieve Openln~s in Inches 

100 
12 9 6 

I I 

90 

80 

70 
+-
.c 

"' Ill 

3: 60 
>-.a 
._ 

50 Ill 
c 
u:: 
+-
c 

40 Q) 
u ._ 
Ill 
(L 

30 

20 

10 

0 tooo !500 100 

BOQDERS COBBLES 

U.S. Standard Sieve Numbers 

11 2 11/2 I 11/4 1/2 11/8 

r\ [I I 

~ 

L\ 
~ 

\ 
\. 

'\. 

' '\. " .... 

!50 10 

GRAVEL 

Coorse Fine 

4 

'Q. 

5 

10 20 40 
I 

~'-- ...... .. 
~ ....._ 

.... ~ 
r--. 
~ 

........ 
r--..... 

0.!5 

Medium 

RIVER ALLUVIm1 
TEST PIT TP-Rl7 

SAND 

Fine 

Hydrometer 

80 100 200 270 
I I [I 

~ ....... 
1'-fi 

0.1 0.05 0.01 0.005 

FINES 

Silt Sizes 

DESCRIPTION 

0 

I 0 

20 

30 -.c 

"' 'ii) 

40 3: 

.... 
50 : 

'-
0 
0 
u 

60 'E 
Ill 
u ... 

70 ~ 

80 

90 



U.S. Standard Sieve Openings in Inches 

100 12 9 6 
I I 

-- --
90 

80 

70 -.s:::; 
0> 

"' ?;: 60 

"""' .0 
..__ 

50 "' c:: r--
lL 
.... 
c:: 

40 (!,) 
() 
'-
(!,) 

(l_ 

30 

20 

10 

0
1000 !500 100 

BOULDERS COBBLES 

] .. J ] ~-J 

U.S. Standard Sieve Numbers Hydrometer 

3 2 11/2 I 3/4 1/2 3/B 4 

~ 
I 

~ 

\. 

' I--

" ~ '\ 
'\ 

'\~ 

\ 

'~ 
I' 

GRAVEL 

Coarse Fine 

PI 

'·"> ·~·- .. J CJ .I J 

10 20 40 80 100 200 270 
II I I I II 

... 

r-... ......., 
r-...... 

~ 
~~ 

"'~ 
'Q, 

~'-...... 

~ 
~ 

ijl 

0.!5 Ql 0.05 

SAND 

Medium Fine 

CLASSIFICATION a DESCRIPT 

GRAVEL 

RIVER ALLUVTfTiv! 
TEST PIT TP-Rl8 

J - _,I J I .J ,J. 

0.01 0.005 

FINES 

Silt Sizes 

] ] .OJ 

0 

I 0 

20 

30 -.s:::. 
0> 
ii 

40 ;t 

.... 
50 : .... 

0 
0 
u 

60 -::: 
Q;. 

~ ., 
70 0... 

80 

90 

J 



., ~-~ 'l l ~----1 

U.S. Standard Sltvl Openings In Inches 

100 12 9 6 
I I 

90 

80 

70 .... 
.c; 
01 

~ 

~ 60 
>-..a 
.._ 

50 Q) 

c: 
u:: -c 

40 Q) 
l) .._ 
Q) 

a_ 
30 

20 

10 

o,ooo !100 100 

BOU..DERS COBBLES 

l -~-~ '1 ---, <"'"'--~ 

l ---~'l 

U.S. Standard Sieve Numbers 

3 2 11/2 I 3/4 1/2 3/8 4 .. ,~ I I 

........... 

' -........ 

~Q. 

......... 

GRAVEL 
Coarse Fine 

PI 

SW-SP 

10 20 40 
I' I 

.. 

~ 

\ 
\. 
\ 

'col 

1\ 

[\. 

\ 
\ 
~ 

" 
0.!1 

SAND 
Medium 

SAND IHTH SOME 

RIVER ALLUVIUM 
TEST PIT ·TP-Rl9 

Fine 

-~-) --~-1 ---~-1 ----1 ~~- _. --1 ---- -1 

Hydrometer 

80 100 200 zro 
I 

""" ~ 
Ql 0.05 0.01 0.00!5 

FINES 

Silt Sizes 

8 DESCRIPTION 

0 

I 0 

20 

30 ... 
.c; 
01 
i 

40 ~ 
>. 

..0 

.... 
50 :: .._ 

D 
0 
u 

60 'E 
Q) 
l) 

70 ~ 

80 

90 

\ 
1 



U.S. Standard Sieve Openinos in Inches 

100 12 9 6 
I I 

90 

80 

70 ... 
.t:: 
0> 

41 
~ 60 
>-..a 
..... 

50 41 
c: 
iL ... 
c 

40 Q) 
u 
..... 
Q) 

a._ 
30 

20 

10 

01000 ~00 100 

BOU...DERS COBBLES 

.. J 

U.S. Standard Sieve Numbers Hydrometer 

3 2 11/2 I 3/4 1/2 3/8 4 10 20 40 80 100 200 270 
I I li I I I I 

"' N 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
_\ 

\ 
\ 

1\ 

~ 

10 0.~ Ql 0.05 

GRAVEL SAND 
Coarse Fine 

SM-SP 

.1 .J I 

Medium 

RIVER ALLUVTPM 
TEST PIT TP-R20 

'·· -~~ J J 

Fine 

)_.._ .. 1 J 

0.01 0.005 

FINES 
Silt Sizes 

. ) J .J 

0 

I 0 

20 

..... 
50 ~ ... 

0 
0 
u 

60 c: 
Q) 
u 

a._~ 70 

80 

90 



-.c:: 
0' 

II> 

3: 
>. 
.a 
I-
II> 
c: 
u. -<: 
Q) 
u 
I-

II> 
[1_ 

1 l 

U.S. Standard Sieve OpenlnQs in In chos . U.S. Standard Sieve Numbers 

100 12 9 6 3 2 11/2 I 3/4 1/2 3/8 

'! I' I 

90 
~~ 

~ 

80 
\a 
'\ 

70 ' ' 60 \ 
\ 

50 ' " 
40 

30 

20 

10 

o,ooo !100 100 !10 10 

BOLLDERS COBBLES 
GRAVEL 

Coarse Fine 

4 

' ' !'-.... 

5 

GH 

10 20 40 
I' I 

, .. _. 

~ 
~ 

--........... 
.......... .., 

~'....... 

0.5 

SAND 
Medium 

RIVER ALLUVIW1 
TEST PIT TP-R20 

Fine 

1 

Hydrometer 

80 100 200 270 
I I I 

~ 
0 

Ql 0.05 0.01 o.om; 

FINES 
Silt Sizes 

--

-·--

0 

10 

20 

.._ 
50 :: 

'-
0 
0 
u 

60 c: 
II> 
u .... 
"" 70 [1_ 

80 

90 



-.s::: 
' "" / Ill 

~ 

>. 
.Q 

.... 
Ill 
c: 

lJ_ 

-c: 
Ill 
u .... 
Ill 
0.. 

U.S. S1andard Sieve Openlnos in inches U.S. Standard Sieve Numbers 

100 12 9 6 3 2 11/2 I 3/4 1/2 3/8 4 10 20 40 
I 

koJ 
II 

90 

);; 
80 

\ 

70 ~ 

60 

50 

40 

30 

20 

10 

0
1000 !100 100 

BOU...DERS COBBLES 
Coarse 

.J .. J ~ ........ J 

I I 

~ 
'B. 

"' .......... 
'r---~ 

Kl 

GRAVEL 
Fine 

PI 

GP 

I .. 1 .J 

I' I 

.... ~ - ~ .... 
""""" ' """'-

0.!1 

SAND 
Medium 

RIVER ALLUVIUH 
TEST PIT TP-R22 

J ,] -~,.1 

Fine 

Hydrometer 

80 100 200 270 
I I 

' " ~ r-.. ......... 
.......... 

Ql 0.05 

J J .. 1 

0.01 0.005 

FINES 
Silt Sizes 

.. 1 

0 

I 0 

20 

50 
..... 
Ill ., ... 
0 
0 
u 

60 c 
Ill 

~ 
<U 

70 CL 

80 

90 



\ ,~, ~~,~.J 

U,S, Standard Sieve Openin~o in Inches 

100 12 9 6 

90 

-

80 

70 .... 
~ 

"" 
G> 

~ 60 
>-
_a 

,_ 
50 11> 

c: 
lL -c: 

40 11> 
u 
~ 

11> 
lL 

30 

20 

10 

0 tooo 500 100 

BOULDERS COBBLES 

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

,, ,,, 

U.S. Standard Sieve Numbers 

3 .2 11/2 I 3/4 1/2 3/8 4 10 20 40 

~ I' I I' I I I 

l\ 

' 
' \ ,. 

~ 

\ 
\ 

1\ 
'\ 

R.. 
\ 
\ '· 

\. 

' Q... r-... .........._ 
r-. 

i r-<& 

I --50 KJ 5 0.5 

GRAVEL SAND 
Coarse Fine Medium Fine 

GW GPAVEL l'i/ITH SOHE 

RIVER ALLUVIUM 

TEST PIT TP-R22 

l -----1 ~ ~1 
__ ,1 ·- ''] 

Hydrometer 

80 100 200 270 
I I 

~ 

Ql 0.05 0.01 0.005 

FINES 
Silt Sizes 

--

0 

I 0 

20 

30 

50 
... 
G> 
Ill .... 
Q 
0 

(.) 

60 c 
G> 
u .... 
Q) 

70 lL 

80 

90 




