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~ APPENDIX A
 HATANA RELICT CHANNEL/
'BORROW SITE D-DRILLING LOGS



CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALG , NEW YORK
DRILLING REPORT LEGEND SHEET (EXPLANATION IN ITALICS)

ALASKA POWER AUTHORITY JoB NO.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-27
SITE Borrow Site D SHEET WO. 1 ©OF 13
conTrRACTOR: Denali Drilling Inc. starTeEp 5:30 P .m. .Sentember 5 ¢ 82

_ FINISHED 3:00 P .M.  September 17 19 62
METHOD soi.  Rotary Casing; 3-7/8 and CASING Diami. HW, 4-1/2" 0.D.
oF 2-15/16" Tricone 4" 1.D.
DRILLING: RICK NQ Core Barrel with Diamond Bit COREDWM. N, 1.7/8"
LOCATION:  tamitupe N 3,231,126 ELEVATIONS: DATUM Syrface
DEPARTURE "49,709 DRILL FLATFORM Gfl%g‘ %’
BEARING - GROUND SURFACE  2148.8°
INITIAL D1 90° ROCK SURFACE - |
CTHER 0IPS None BOTTOM OF HOLE 1953.8"
ALL DEPTHS VERTICAL FROM TOP OF GROUND WATER TABLE
veth | sow Tee | mareR oo mAstony, coumeniten vAMRLE PENETRATION
(FEET] WATER LOSS OR GAIM, £7C. NO. [TYPE®[ gize DEPTH | RETD
1.l .
0 Surficial| Tundra vegetation and o % ' B
: Deposits | surficial soils 2 529
i o |3 § I E?‘E |
SR = < R
ESl 2= |8 |§ PPYERs
—~2 W3l vig ) SESEE
=3 S—~ |jluyinw<
Ok OO Wi jamitn o3
; = = 1 W 5 LxhiD = Q)’ =
3 SOIL DESCRIPTION SR sk (E2kSZE
I % M SRR
L S [eSay
-4 N E inow3
© 8.3
= &
481 ~ ) = O
__5 l ~4 (S @ I By R A
Sand Brown, gravelly. Little 1] AS}|2-1/2 ] 5.0 5 16
silt. Mostly fine grained o to 13
—£ with some coarser sand. g ] 7
Coarse, subangular gravel. E8isg 7.0 7

- Medium density. Moist. ?3 3|

—7 Temperature 4°C. S

-3 &~

=
1.0 95

 SAMPLING METHOD
® . spuIT TURE

SHIPPING CONTAINER

€ - AUGER M - INSERT . R - CLOTH 8ae
B - THiN WALL TUSE F - wASH g - TUBE 3 - PUICFILE 203
T PISTON SAMPLER P . WATER CONTENT TiN Z - DISCARDED
D - CORE 3ARREL Q - GLASS JAR ’

INSPECTOR

LOGGED 8Y

" E.J. Kleinkauf

R.G. Adams
DATE

/ 'y - J,:J{ -
apPROVED  / 4/ plAl
[ e '

Al

(2feré &




CUIENT

PROJECT

SITE

»

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

ALASKA POWER AUTHORITY

Susitna Hydroelectric Project

Borrow Area D

~ contRACTOR: Denali Drilling Co.

RETHOD
oF
DRILLING:

LOCATION:

soi.  Hollow Stem Auger
ROCK

LATITUDE N 3,235,761
DEPARTURE E 750,190
BEARING -

IMITIAL DiP 907

OTHER DIFS  None

ELEVATIONS:

JoB NO. F5700.5
AH-D-15

SHEET 0. 1 OF

HOLE MO,

7:15 AW,
7:30 A
CASING DIAM,

July 13 1$82
July 18 1982

CORE DIAM.

DATUM Ground Surface
DRILL PLATFORME  2313.9¢

GROUND 3SURFACE 2313.9°

ROCK SURFACE ~

BOTTOM OF BOLE 2229.9°

WATER TABLE -

5

6

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALD , NEW YORK

DRILLING REPORT
CUERT  ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project
SITE Borrow Area D

JOB NO: TET3R.55

HOLE mo. 4--2-15

SHEET N0, J ©F ©

pESCmiTion: COLOR, CONSISTENCY, STRUCTUSY ‘
WATER CONTENT, FLASTICITY, COUPATTESS,

< oensETRATION

WATER LOSS OR GAIN, EVC.

A2

B0 TYRE

oeschipTion: COLOR, CONSISTENCY, STRUCTURE,
WATER (IHTENT, PLASTICITY, COMPACTNESS,
WATER L03S OX GAIH, ETC.

SAMPLE

SIZE OZPTH

Surfictial
Deposits

Boulders with organics,
roots. Peat to 1 ft death.

Samp1i

Light brown to tan, silty,
clayey, non-plastic. Water
content approximately 9%,
poorly graded. Occasional
gravel throughout.

(Qutwash)

2-1/2

5.0
to
7.0

7.0
to
9.0 l

SAMPLING METHOD
A - SPUT TuMY

B THIN WALL TUBE
© - PESTON. SAMPLER
© - CORE BARREL

SHIFPING. CONTAINER

M - INSERT

0 - TUaE

# -« WATER COUTENT Tin
Q - SLASS JAN

A - CLOTH sAG

S - RUOFILM. 84S
T - DISCARDED

INSPECTOR

E.d. Kleinkauf
LOGGED 8Y R.G. Adans

7/
APPROVED . /%WV//Z '
uirfez -

DATE

Brown to gray brown, silty,
clayey, some gravel. Gravel
rounded to subangular.

%

Cobbles in spoon causing
poor recovery-

o 153 fu 1

Gray brown, with many
cobbles and boulders, dense.
| Coarse fraction subangular

to subrounded. Moisture
content approximately 10%.




CLIENY

PROJECT

SITE

Susitna Hydroelectric Project

Borrow Area {

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORX
DRILLING REPORT

ALASKA POWER AUTHORITY

JOB MO P5700.55

HOLE NO. AH-D-15

SHEET RO. 3. oF 6

EycmeTiey: COLOR, cOMSISTENCY, STRUCTURE,
WATEA CONTENT, MLASTICITY, COMPACTNCSS,

GATER LSS ORCAIN, ETC,

ACRES AMERICAN IHCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

cuehT ALASKA POWER AUTHORITY i JoB MO, TE700.5%

PROJECT  Susitna Hydroelectric Project HOLE NOy  ix-D-15
SITE Borrow Area [ SHEET & & oF

6

Boulder zone 25 to 29 ft.
One boulder approximately
3 ft in diameter.

{ Cobbles and boulders jamming

sampling spoon, therefcre,
poor recovery.

Samplin
0 Bould

QEICPIPTION: COLOR, CONSISTENCY, STRUCTUAE, | SAMPLE
WATER CCNTERT, PLASTICITY, COMPACTRESS,
WATER 1LOSS OR GAIN, ETC,

3ZE OEPTH

Gray with trace sand and
other fine gravel, Stiff

to very stiff, some mottling,
water content approximately
30%. Temperature approxi-
mately 7°C.

Ice Lenses At:

35.5 ft - Z inches
36.5 ft - 3-1/2 inches
37.0 ft - 3 inches

39.5 Ft - 1 inch

Gray, stiff, moist to wet,
plastic. Contains thin tan e-1/2
inter laminations. Moisture
content 35%.

{Lacustrine)

Trace fine sand in thin
interlaminations.

| Frozen at 50 ft, temperature
=2°C,

Becomes varved, pronounced
Taminations.




(SN

CLIENT

prROJECT Susitna Hydroe]ectric Project

ACRES AMERICAN INCORPORATED - CO:ISULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

ALASKA POWER AUTHORITY JOB NO.

P5700.5F

HOLE No. AH-D-15

ACRES AMERICAN INCORPORATED - COHSULTING ENGINEERS
BUFFALD , NEW YORK
DRILLING REPORT

SITE Borrow Area D SHEET NC. §5 OF §
DEPFTH S0IL YYPE %Pmmmv shurLE ?Bli‘l‘g:m
WATER LOSS ONGAIR, TC, WO, JTYPE | szE DENTH | KETD
57 - - - ’
Clay Gray, stiff, laminated with
; .cont) thin layers of fine sand, 26 | AQ12-1/2| 57.0f24 ?
-58 moist, water content 28%. to 8
' 59.0 n
59
27 " AQi2-1/2] 59.01% 24 3
20 to 3
61.0 21
=51
28 | BQjz-1/21 61.0]24 5
62 to 1?
63.0 18
63
29 | AQ|2-1/2] 63.0]24 6
64 to 12
65.0 19
65
30 { AQJ2-1/2| 65.0124 8
- 12
‘ to 12
67.0 24
67
31 | AQi2-1/2) 67.0124 8
68 to ’
Senys stiff, mottled with 9.0 24
FG increased gravel content. -
9 X
o 32 | AQ{2-1/21 69.0116 7
to 15
70 70.4 - 50/.4
-7 1
2 Gravel Gray-brown, alternating 33 | AQ}2-1/2] 72.0{15 10
5 layers of sand, gravel, and to 41

CUENT ALASKA POWER AUTHORITY 408 M0, TE7RR.55
PROJECT  Susitna Hydroelectric Project HOLE NO. ~+--D-15
SITE Borrow Area D SHEET NO. & OF &
DEPTH SOIL TYPE Q%Aw_rea—'mw: w‘fmm&m. Phurie ’ ;mm«
' WATER LOSS ORGAIK, EYC. ¥ | TYE e DEFTH | ARY'D: & TEST
3 Gravel cobbles, subrounded to sub- |33 (continued)] 73.5 M B587.3
7 {cont) angular. !
5 35 =172 Ao 3
| S EEL R Y
L 75 35 1AQ2-172) 74,5} ¢ ¢ 5
to ¥
76.90 37
75 ~ = o
77
78 i
36 | A |2-V/2 76.0| € Rsflal
79 Refusal encountered due to
numerous cobbles. No samples :
obtained. -
80 i
" Lat :
g2
37 { A {2-172] 81.0] © iRetusal
83
-84 —- — 3
Bottom of Hole 84 Ft.
{Not Bedrock)
-85
86
-87
88
g

.tol




CLIENT

PROJECT

SITE

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , REW YORK
DRILLING REPORY

ALASKA. POWER AUTHORITY Jos nNo, P5700.55

AH-D-16
Susitna Hydroelectric Project HOLE No. (AZB)

Borrow Site D SHEET %0, 1 ofF 13

CORTRACTOR: Denali Drilling Inc. STARTED 2:45 P . duly 15 1982

METHOD
OF
DRILLING:

LOCATION:

FINIBKED  3:30 P . July 27 ig 82
soi. Hollow Stem Auger {to 22 ft) CASING DIAM, HW &" 1.D.
Rotary Casing and 3-7/8" Tricone
ROCK  NQ Core Barrel With Diamond Bit CORE DIAM. 4-1/2" Q.D.

tatitupe N 3,233,517 ELEVATIONS: DATUM Ground Surface
DEPARTURE E 751,997 ORILL PLATFORM  2271.%°
BEARING - GROUND SurfFace 2271.3!
INITIAL DI 90° ROCK SURFACE 2100.8*
OTHER DiPs None BOTTOM OF HOLE  2078.3°

WATER TABLE -

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

CLIENT  ALASKA POWER AUTHORITY - 05 N, BEIE0.55

TR, ] 4 <At Rw vy

PROJECT Susitna Hydroelectric Project HOLE MO,

SITE Borrow Site D SHEET NO.

QESTRIPTION: COLOR, CONSISTENCY, STRUCTUSRE,
WATER COKVINT, PLASTICITY, COUPACTHESS,
TATER LOSS OR GAIM, ETC.

INL TYPE WATZR COMTENT, PLASTICITY, COMPACTNESS,

cESCRIFTION: COLOR, CONSISTENCY, STRUCTURR, SARPLE

WATER LOSS OR GAIN, ETC, 12E DEFTN

Surficial ! Boulders and organic silts.

Tan, loose to medium, well
! graded, moist, Cobbles and
gravel throughout. Moisture
content approximately 12%.
Temperature approximately

5°C.

SABPUING METHOD SHIPPING CONTAINER
A~ SPLIT TUBE €+ AUBER . o - IMSERT
8. TN WALL TUSE F~ WASH o -~ TUBE

R CLOTH BAG
S - PUOFILN 848

0.+ CORE RARREL Q < GLASS JAR

INSPECTOR
LOGGED BY

€« PYSTOR BAKPLER * « WATER COMTENY TN I 34 DI'SClkyb

7 X
E.J. Kleinkauf Y
APPROVED / ,{11:7/7 / {/
R.C. Powell S v

1

DATE /2«‘/7/81

Tan, fine to coarse with
gravel and cobbles through-
out. Goarse fraction sub-
angular to subraunded.

Frequent refusa?! due to
numerous cobbles.

Temperature 9°C

Temperature 9°C.

Temperature 11°C.




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

CLIENT

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

ALASKA POWER AUTHORITY

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55
AH-D-16
provEcT Susitna Hydroelectric Project HOLE no.  (A&B) :
SITE Borrow Site D SHEET 8o. 3 oF 13
] SO TYPE %—mm: cofommcmn' mirgncvm ' Shutre r:niwmmrm
8 WATIR LOSS CRGAIR, ETC, wo. | Tvee | size oep | PET'D
{ . L.
« Sand Tan, fine to medium with 11_|{{continued)
{cont) angular and subangular
26 gravel. Moisture content
approximately 11%. Tempera- |y | as{2-1/2{26.2 | 18 18
ture 11-15°C. 4 inch gravel ¢ 3]
27 Tever at 26 ft. o 31
28.2 40
28 3T A 2-1/2 (78 2= 3 | 5775
7 28.6
29 ~ N
Clay Gray, silty with gravel 14 | as|2-1/2|20.0 | 18 17
throughout. Gravel sub- 29
31 angular to subrounded. Some to 35
gravel striasted. Clay mat- 31.0 4]
rix stiff, temperature 13°C.
Moist tent approxi- o
-3 mgg:};r}eﬁ)%m Sn appr 15y AS{2-1/2131.0 | 15 43
to 50/5
30 31.9 ; ]
33 oA EZ {2 S
34
17 | AS | 2-1/2134.C | 18 30
- 24
—33 to 15
ZE.O €2
|36
18 | AS} 2-1/21'36.0 | 24 ;%S
37 Boulders and cobbles through to a7
out. Clay matrix very stiff. 38.0 a2
-38 IR
| VI B RS i I B e a4
-39 Temperature 7°C. 39.2 a4

J08 Ka TEV(0.55
] _ S-0-16
excssct  Susitna Hydroeleciric Preject HOLE MO 4&2)
SITE Borrow Site D SHEET Mo < oF 13
OEPTH SOiL TYPE ‘%&'mmcw:lucclfowa‘ cW mmn‘ TamrLE ;J ;ESTW
WATER LOSS O GAIN, ETC. WO jvvee | suze oePTH | RETY
H Clay Gray, silty with subangular- | 21 |{continued) ¢ 55
‘ {cont) gravel throughout. Very I
-42 stiff, temperature G°C. .
22 | as|2-12 420 27 37
13 tu L33
. 143.5 ,..95
43 Sand Tan, with alternating layers ,
i of gravel and cobbles B to {
10 inches thick. Temperaturews = i o
45 3°C, moisture content I My 4{60 & ég
approximately 13%. 45.6 i
pproximately o v
46 SaE SRR U
24 | AS12-172 | 86.0 17 15
' ; i 34
47 to L
47.9 50/1
48 e v T e
| 25 | AS|2-71/2 {48.0 ¥ 28
to | i 38
a9 . 49.5 ;B
Gravel portion subrounded to | B SO SR
subangular. Stratification , ;
—50 of fine and coavse sands. 26 | AS 12-1/2 4‘265 ; ﬁ?
50.8 i 7073
ot 27 T RS | 2-1/2 | 51.0-1 = | @072
. R1.3 . ‘
~52 . ‘
A VLY (o R i
2B RS 72 5By | 5% |
--53
B 2-1/2 [sa0 T2 {2 |
Gravel layer 54.2 to 54.9. |29 | AS|2-1/2]54.0 | ™ “
to 58
-55




CLIENT

PROJECT Susitna Hydroelectric Project

SITE

Borrow Site D

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO ; HEW YORK
DRILLING REPORT

ALASKA POWER AUTHORITY

JOB No.  P5700.55
AH-D-16
HOLE No. [ASB)

SHEET NO. 5 oF 13

PEICMPTION: COLOR, CONSISTENCY,STRUCTURE,
WATER CONTENT, PLASTICITY, COMMETRESS,

WATER LOSS ORGAl M, KTC,

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALD , NEW YORK
DRILLING REPORT

CUIENT  ALASKA POWER AUTHORITY

PROJECT  Susitna Hydroelectric Project

SITE Borrow Site B

SHEET NG

Tan with alternating aravel
Jayers, wet.

oescairTion: COLOR, COMSISTERCY, STRUCTURE,
WATER CONTEXT, FLASTICITY, COMPACTNESS,

WATER LOSS OR GAlK, ETC,

Tan, fine fo medium, silty,
laminated, wet to saturated.

Occasional gravel, dense.

Silty, sandy clay layer 65 to
67 ft, laminated, very stiff.

Gray brown, fine to coarse
with subrounded to subangular
gravel throughout. Tempera-
ture approximateiy 2°C,
moisture content approxi-

mately 18%.

Gray brown, fine to coarse,
siTty with gra.el throughout.
Moisture content approxi-
mately 5%.

Greenish gray; silty. clayey
with numercus cobbles,
boulders. Coarse fraction
subangular. Very dens< to
hard. MNoist.re content

approximately 124,

Numerous cobbles and boulders]




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ‘ ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY 408 WO.  P5700.55 CUENT  ALASKA POWER AUTHORITY JoR No.  TE700.55
AH-D-16 ar-D-16
PROJECT  Susitna Hydroelectric Project HOLE 0. {ARB) PROJECT Susitna Hydroelectric Project NOLE w0, A&E)}
SITE Borrow Site D SHEET NO. 7 ©OF 13 SITE Borraow Site D SHEET M. £ oOF 13
certe | soiL Tvee o mfmf:’.'-op&sncm. compacTRESS, Shurre i oerm | s Tyee R ot "“’.ffa‘.'isncm.’é”ﬂ;m; ) dawree * pewETAATION
GIATER 10SS OR4ALN, ETC. NO. | TYPE | SE CEFTH | RETD WATER LOSS O GAIN, ETC. %a Jrvre] szt Pt gp— TEST
4/VAS j2-17/2 1 83,04 3 50/.3 . :
Sand Greenish-gray. silty, very ASTel gg g v 105 Sand Gray, silty, gravelly. Very
{cont) dense to hard. Numerous {cont) dense to hard. Moist.
- 90 cobbles and boulders through- —106
out. Moisture content 4 106.5-169.5 Gravelly. :
approximately 83. . 55 [AS |2-1/2 6.5 | I @ a8
8| Asf2-172] 91.3) 5 | 47 107.2 o 20
tG 50/.2 - T T 1 LR
- 92 92.0 308 | i
o g6 |AS | 2-172[108.0 | 2 ¢ 3
‘ | te . 65/3
- 93 109 108.2. 4.
. 94 —~110
491 AS §2-1/2 ] 94.0) 3 30§
to 50/.2
- 95 Difficult sampling due to 94.7 111
numerous cobbles.
[ 96 312 Clay Dark gray, siliy with some Loy
b0| As j2-172 ggg— 2 1 50/.4 * fine to coarse sand, gravel {57 RS | &-TVITZ. 0~ ¥ 73
‘ : { to 2 inches, Very stiff. L 2.6 LB
- 97 ‘ : 113 Moisture content. 227, ' :
- 98 ST RS (2172 [ 980 2 165/ %5 ~114 ;
98 5 . : .
- 99 | 115 i
100 Clayey, silty, 100 to 102 ft. 116 e
- 1 Thinly laminated clay. \ , oy |
52| As |2-172|100.3| 7 | 25 | Temperature 11°C. 58 1AS 1 2-1/21116.0 25 1 1
~101 to 60 117 to : }g
101.6 80/4 | 18,0 ;26
1o 53| AS |2-1/2 |w02.0] 2 | 40 118 S
= LU 2 Siity. UOccasional over- ‘ vy d
10}_303 8074 consolidated clay pieces. 59 [AS | 2-1/2]18.0 § 22 ; 10
103 : 119 to i 13
Silty. : {20
120.0 {25
104 B4 RS [2-172 [104.00 2 78 -120 Temperature 9°C. P T B CPT s M i A
105 4 104.8 50/3 | 121.6 ;




ACRES AMERICAN {NCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CUENT ALASKA POWER AUTHORITY JOB NO. P5700_.‘25
AH-D-
PROJECT  Susitna Hydrorlectric Project HOLE no. (A&B)
SITE Borrow Site D SHEET NO. § OF 13
DEFTH soIL TyPe n:'éxmcmm: mLm’;g:\;:m ) Phmree ""f;’;‘,““
WATER LOSS OR GAIN, ETC, 0. | TVPE SIZE OEPTH | RET'D
123 Clay Light to dark gray clay. 60 | {continued)
(cont) Silty. Thin to medium lam-
122 a inations present in some
zones, Very stiff. Moisture
content 31¢. Temperature
+123 10°C at 124. .
1124
61 1 AS 2-1/2 1124.0 124 10
1125 to LK
126.0 32
+126
+127
Lamination more pronounced.
Medium to thin in thickness.,
+128
62 | AS 12-1/2 {128.0 |19 10
129 to I+
130.0 | 38
+139
+131
+132
63 | AS 12-1/2 }132.0 |18 10
' to 13
+133 133.5 23
+134
1135
4136 Temperature 9°¢, .64 BS1272 ]36.0' T8 g

ACRES AMERICAN INCORPGRATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORTYT
CLENT  ALASKA POWER AUTHORITY Jog No.  TETHDLBS
--3-16
PROJECT Susitna Hydroelectric Project HOLE NO, - BERD
SITE Borrow Site D SHEET HO. " oF 13
oo | son e | ke o, e TAurLE PeveTRATION
WATER LOSS OR GAIN, ETC. wo |rvee | sue DEPTN © | AEYY
137 Clay Light to dark gray clay. 84 | {continued) N
{cont) Silty, laminated (medium to
+138 thin). 2-inch piece of over-
consolidated clay present in
sample. Very stiff. .
1139 Moisture content 32%.
+140 s S T
65 { AS {2-1/2 |140.0 | 3 1
Lya to | 16
141.5 18
1142 Laminations range from thin
to medium in thickness.
1143 ;
1144 ]
66 | AS |2-1/2 [148.0 | *x T Y0
to 14
+14
145 145.5 . 22
Silty, medium Jaminated. T e
i Moisture content 287
146
147
Silt Park gray siit. Fine to
118 | coarse sands and gravels ‘
1 present. Denst to very
dense, Moisture content 19%.| 67 { AS |2-1/2 |143.0 - 8
148 Gravel is subrounded to to 76
i angutar w2l 1§ s
+150
151 58 A [2-772 (1510 1 18T
Clayey, trace fine to coarse " to 88
Lagy sand. Faint Taminations. 182,00




A' s ACRES AMERICAN INCCRPORATED - CONSULTING ‘E\‘iGlNEERS , ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
el BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT ‘ b
CLIENT ALASKA POWER AUTHORITY J0B NO. 25730].25 CUENT.  ALASKA POWER AUTHORITY JOB NO. B5700.55
H-D- AH-D-16
PROJECT  Susitna Hydroelectric Project HOLE nO. (A2B) PROJECT Susiina Hydroelectric Project : HOLE NG, ARB)
SITE Borrow Site D sHEET wno. 11 oF 13 SITE Borrow Site Do SHEET mx (2 oF 13 §
DEPTH SOIL TYPE ml;amfﬁncm.ﬁﬁctnm ) SaErLE mﬁ;:m DEPTH SOIL TYPE %mfﬁ%?:ﬂ?&mm.x' e shuPLE ’afr;m'—rm :
WATER LOSS OR sAIN, ETC, NO. {Tree | szE OEFTH | AET'D WATER LOSS OR GAIN, ETC, e fyved | suze PEFTM | RETD | 3
123 < 4 ~ 69 o . . ; ‘
Silt 170 Siit Clayey with trace sand. :
{cont) Gray silt. Ciayey. Some to 69| AS t2-1/2 115;;.0 7 gs (cont) !
-154 trace of sand (fine to coarse 154.4 60/5 Hi7o :
grained, trace subrounded to ”
subangular gravel, Moisture Bedrock/ ;
I content 13%. o[RS (2172 (TS50 [ 12| 22 7 vtz B KT I T
, to 65 Diorite I 43713 i ’
| 156.0 K 172
5o Clay 0live gray clay. Silty. 173
Little fine to coarse sand; 71| as |2-172 [is7.0 | 18| 20 | Quartz diorite. Meathered, |
trace fine gravel. Very : - i
stiff to hard. Mottled : to 21 fractured. Light gray, ! -
T8 Gravel to 2 inches in size. 174 medium to coarse grained. A R -
158.5 65 10 to 15¢ guartz. X
RQD 10%. 3
T15e 175 ® 76| Y |1-7/8 |174.0 fs 1 . Y
72 | AS |2-1/2 |159.0 | 19 16 ‘ . ; =
24 Fresh to slightly weathered 1 0
160  to 47 176 at end of run.
' 160.9 50/5 179.0 ;
1161 : ~177
+162 -178
; Weathered, fractured.
4163 Gravel to 1 inch; subangular 179 ¥ S T I R |
to angular. 73 |AS [2-1/2 1?(3}.0‘ 10 ;? ,
1164 ' 164.1 50/1 180 , RQD 0%,
77 1 DY }1-7/8 1179.0 | 5" -
165 el Decomposed zone; sandy. to
1is6 igo | Mafic Dike| Dike material very fractured 183.3 |
' : and highly weathered.
1167 s - I RN O OOV SO T SO0 - SVOR |
3';"“; Olive gray ST}t, (':] ayey. R 74 AS 2"1/2 ]67»0 i7 1 Argi] 1 tte Dark gray, fine-gra-]ned’ 781 ny 1‘*7/8 183.3 ‘5: N
Trace fine to medium grained to 25 . fractured. RQD 0%. Ironing
1168 sand. Occasional layers of | 168.4 50/5 184 staining on some fractures. to 3
dark yellow to orange over 188.3 | 3
1ieo ‘ consolidated clay. | 185 . , ‘

- - ; g T T NN RS . a L n NI S e e . .
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ACRES AMERICAN INCORPORATED - CONSULTING cNGIHEERS
BUFFALO , NEW YORK :
DRILLING REPORT -

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700i55
AH-D-16
PROJECT Susitna Hydroelectric Project HOLE No. {AS&B)
SITE Borrow Site D ‘ SHEET no. 13 oF 13
DEFTH soIL Tvee IA‘:“'E:“ cmmc“: COI'.OWR, cc:::'r:::r';cs::n Sruers ms;:"“ c
" WATER 1033 ORGAIN, ETC, na. | YPE SIZE DEPTH | RET'D
185 Argillite | Full recovery this run. 78 {{continued)
(cont)
1186
+187 ,
Less weathered, '
1188 ' ‘ :
Lis9g Dark gray, fracture’, re-
crystallized. Less fractur-
ing in this run. Iron - 79| by [1-7/8 {188.3 { 57 -
1190 staining present on some
ractures.  STightly to
weatherea.
+191 193.0
EAY ‘.
+192 _ .-
103 Bottom of Hole '
: 193 Tt . .
194

* Piezometer installed in
hole at 150 ft.




_ CUENT

PROJECT

SITE

METHOD
OF
DRILLING:

LOCATION:

CONTRACTOR:

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

ALASKA POWER AUTHORITY 0B MO,

P5700.55 |

Susitna Hydroelectric Project HOLE NO. AH-D-17

Borrow Site D SHEET NO.

Denali Drilling Inc. STARTED 4:30 P .m. July 19
FNISHED 11:30 A.m. August 1
soit. Rotary Casing and 3-7/8" Tricone cASING DiaM. HW, 4" 1.D.

1 oF 15

19 82
19 82

to 198.0'; 2-15/16" Tricone 4-1/2" 0.D.

ROCK NQ Core Barrel From 198.0° CORE DIAN, NQ, 1-7/8%
to 217!

LATITWE N 3,237,891 ELEVATIONS: DATUM Ground Surface

DEPARTURE E 752,193 DRILL PLATFORM  2383.1°

BEARING - GROUND SURFACE 2383.1°

INITIAL DIP  30° ROCK SURFACE 2165.1!

OTHER DIPS None BOTTOM OF HOLE 2153.1°
WATER TABLE

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CuENT  BLASKRA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

SITE Borrow Site D

J08 MO PSIDO_55

HOLE NQ, RH-B-17

SHEET W I

ofF 18

pEscarTion; COLOR, CONSISTERCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMPACTRESS,

SARPLE

WATER: LOSS OR GAIN, ETC,

e

AL TYPE HATER CONTENT, FLANTICITY, COMPATTRESS,

OESCRiPTION: COLOR, CONSISTENCY, STRUGTURE, SAMPLE

PENETRATION
TEST

WATER (0SS OR GAIN, ETC, #o, |rveetil’ sivE DEPTH

Surficialy Beulders, cobbles, organics.
Deposits | Roots. Fiberous. !

No [Sampling

-7

- O

T T A
Silt

Brown to tan, sandy,
gravelly, trace clay. Sand
is fine to coarse grained.
Gravel subrounded to angular
to 2 inches. Unsorted.

2-1/2

Light brown to tan, silty.
Fine to coarse grained.
Well graded. Moist. Medium
consistency.

Gravelly, silty. Gravel is
subrounded to subangular and
fine to ~edium grained.
Maist.

e et T T I S P

Brown to tan, sandy, gravellyl 4 | AS|2-1/2
Well agraded. Stiff.

- SAMPUING METHOD SHIPPING COMTAIMER
AL SPLIT TUBE €+ AUGER N « IMSERY R - CLOTH 8A%
£ - THIN WALL TURE F o WASH Q - TUBSE 3« PLIOFILM B4R
.~ PISTOM SAMPLER -
D - CORE BAAREL i Q - GLASS JAR

P« WATER COMYENT TiN 7 - DISCARDED

INSPECTOR

LOGGED B8Y

P’
E.d. Kleinkauf T _’,@" '
R.G. Adams APPROVED Z[CZ// L///é,\

DATE - L HEE

Brown to tan, sandy,
gravelly. Sand fine to

htinued

coarse grained. Fine sub-
angular grevel. Well graded.
Moist. Very stiff.

2-1/2

Brown, gravelly, sandy.
Very stiff to hard.

Poorly graded.

Brown, gravelly, sandy.
Sand fine to coarse grained.
Gravel medium grained,
angular to subrounded.

Poorly graded. Very stiff

to hard. Moist.

Rock fragments present in

sample.

Brows to gray, gravelly,

sandy. Saad medium to X
coarse grained. Gravel fine
to coarse grained (sub-

rounded to subar~ular).
{ Poorly graded. H.-d. Moist.




q SR L S \ e
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R ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACKES AMERICAN INCORPORATED - CONSULTING ENGINEERS ;
S BUFFALO , NEW YORK ‘ ' BUFFALD , REW YORK :
PP DRILLINE REPOURT DRILLING REPORT
_7-5‘{ CUENT ALASKA POWER AUTHORITY JoB wmO. P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NC. PE700.55
PROJECT Susitna Hydroelectric Project HOLE mno. AH-D-17 PROJECT Susitna Hydroelectric Preiect HOLE N Ak-D-17 .
S ; SITE Borrow Site D SHEET NO. 3 OF 15 SITE Borrow Site D SHEET Na. < OF 35 ¢
i DEFTN SesL TYPE u&ﬁ:"mw: cc‘u'.oma. %mﬁ ’ sAArLE ;. mﬂ?r"” il st Tyre %ﬂ_ ‘;::'a'co'?o' "‘su‘ m’"" :{mﬁg%' - i vés:m '

WATER LOSS ORGAIN, ETC. Ko TYE QzE DEPTH RET'D WATER LOSS OR GAI N, ETC, [y TYPE SIZE OEPTH RET .
25 . 4] . - N
Silt Brown to gray, aravelly, 3 Sand Gray-brown, gravel:y. Some
(cont) sandy. Medium grained 12 | (conttinued) {cont) silt. Trace clay. Sand
26 gravel subrounded to angular. . 42 fine to coarse grained. R TET T
Sand medium to coarse : Cobble fragments. Very hard. ‘t“) A 80/ 4
grained. Poorly graded. 13 | AS|2-1/2| 26.0)016 | 37 Boulder 42.9 ft to 45.3 ft. 1% - 80/,
27 Hard. Moist. o 1332 3 ‘ = B
44 ' )
28 s 44
Trace C]ay. Gravel is sub- 14 AS 2__]/2 25.0 8 33 4
rounded to subangular. 1o 45 . ‘ ]
29 29.3 50/.3 5 ) , N .
Cravel angular to subangular.[20 | AS | 2-1/2 | 45.34 & 7 100/ .4 b
Ve', nard. Cobble fragments i 45.74 .
30 SRS (2172 3001 3 52; f.; ) 46 present throughout. | ] }
30%7 ek
-31 ' -47
32 Grav? subrounded to 48 48.0-53.0 ft Occasional - ; 4 A
- anguiar. cabbles. Gravel zontent | ZY | AS | 2-1/21 48,04 > K72 =
16 | AS12-1/2 3%60 18 z—} increased. L 48.1% 1o ~ e
33 33.3 50/.3 49 | i
Brown, hard, moist. Poorly - - ;
graded.
34 ; 50 ! by
Boulder from 34.8 ft to Vo Asj2-1/2) 3501 8 5%9‘3 { B
3.8 ft. 34.7 A8
-35 . 51 .
-36 152
—37 ~53 Tan-gray, silty. gravelly. | o
Trace clay. Fine to coarse 2 1 AS {2-1/2} 53.04 & 30
grained. Gravel fine to 853.7¢ . 5o/.2
—~38 - 54 coarse grained and angular '
Sand Gray brown, siliy, gravelly. { to subangular. Occasional |
Trace clay. Gravel mostly cobbles. Very hard. ' :
39 angular. Some cobble frag- ‘ 55
ments at 40.0 ft. Very hard.
0 18 | AS| 2-1/2| 40.0]12 | 63 56 .
to 2p/.5
=41 | . . 1 a0 | 57




ACRES AMERICAN INCCRPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORIT™

PRWECT  Susitna Hydroelectric Project

SITE Borrow Site D

Jog wo. P5700.55

HOLE NO. AH-D-17

SHEET NO. 5 oF 15

pescripTion: COLOR, CONSISTEMCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMPACTNERS,

WATER LOSS OR GAI¥, ETC,

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CUENT ALASKA POWER AUTHORITY

PROJECT  Susitna Hydroelectric Project
SITE Borrow Site D

JOB NO.

HOLE KRG

SHEET NG T

Tan-gray, gravelly, siity.
Trace clay. Fine to coarse
grained. Gravel fire to
coarse grained {angular to

pESCAPTION: COLOR, CONSISTENCY, STRUCTURE
VATER CONTENY;, PLASTICITY, COMPACTKESS,

WATER LD3S ORGALM, ETC,

subangular). Occasional

cobbles. Very dense.

Boulders and cobbles.

Rocks in hole causing no
recov.ry in samples.

Tan-gray, gravelly, silty.
Trace ¢lay. Both sand and
gravel fine to coarse
grained. Very dense,
Numarous cobbles.

Gray-brown. Fine grained.
Laminated with tnin layers
of clay and silt. Trace

medium grained gravel.
Medium dense to dense.

Moist.

Fine to coarse grained.

Well graded. Trace gravel.

1.0-81.7 Tt Clavey,
poorly graded. Gray-black.
Moist. ;

Gray, claygy, gravelly.

Fine to coarse grained.
Gravel is subangular to sub-
rounded and fine to medium

grained. Poorly graded.
Moist to wet. Dense.




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN IMCORPORATED - CONSULTING ENGINEERS
- BUFFALO , REW YORK BUFFALO , NEW YORK :
CRILLING REPORT DRILLING REPORT ;
cuUENT  ALASKA POWER AUTHORITY JoB wo.  P5700.55 CLIENT ALASKA FOWER AUTHORITY JOoB MO, ©E7N0.55
prROJECT Susitna Hydroelectric Project HOLE No. AH-D-17 PROVECT  Susitnz Hydroeleciric Project HOLE wmo;  8#-D-17
SITE Borrow Site D SHEET NO. 7 ©OF 15 SITE Borrow Site D SHEET nz & ofF 15
SEPTH SoiL. TYPE Wmm?n:imcm- mu-;cnm, ) et » Tzsrm OEFTH SOIL TYPE m:‘am%%sncm. co’::‘-cruess. ' shurte ; .rsusr;nm ; ‘
WATER LOSS OR GAIN, ETC, %o | Teee | szE pe— WATER LOSS ORGAIN, ETC. wo. TveE ] sne po— = B
&3 Sand Bray with brown areas, silty,} 33 | AS}2-1/2] 89.0}19 17 103 Cobbles Cobbles and boulders. HNo i,.}..'
{ clayey, gravelly. Poorly to 25 and sampling due to coarseness -
- 90 graded, unsorted. Moist. 49 -106 Boulders | of material. , -
90.0 ft change to dark gray 90.6 50/.1 {cort) )
o1 color. 10
[~ 107 - 3 L -
Cobbles encountered. 34 | A 212 23,8’ 0 50/.4 Gravel Gray, cobbly. Cobbles are : .
small to large., Gravel PN e
- 92 . 08 ranges 1 to 2 inches and 5 | 2| B3 |1-7/8 11070 2% 1 - ;
~ subangular to subrounded. ~ to ¢ : -
Very dense, coarse material. 16.0 )
93 -109 Sampling unproductive. Tri- Pt . 3
. coned to 120 ft. : ] i
-~ 94 Dark gray, clayey. Trace ~110 . . J e o
gravel. Fine to coarse - 35 | AS | 2-1/21 94.01 13 13, , ;
grained. Poorly graded. to I 50
~ 95 Dense. Moist. 95.2 50/.2 ~111 : : :
! P .
L R e e e 112 : -
Sand and | Gray, gravelly. Sand fine 36 | AS12-1/21 96.01 23 15 :
Clay to coarse grained. Trace . 26 ‘
— 97 | silt. Poorly graded. Moist. -0 32 1113 . i
97.9 50/.4 ; :
T S RS A S 124 ;
Sand Gray, clayey, gravelly. 37 | ASj2-1/2| 98.0119 ;? | |
Trace silt. Fine angular to to ; 50 No
- 99 subrounded gravel. Poorly 99.7 50/.2 -115 ]
graded. Dense. Moist. . A ! '
1o 38 | A l2-72[100.0) 0| 19 e
to 46 i
101 101.3 50/.3 117 f
102 118 E ‘
S |2-1/21102.0} 7 43
391 A / £5) 547 3 ,
2.8
103 - 1 -119
Cobbles Cobbles and boulders. No
and sampling due to coarseness :
104 Boulders | of material. 120 ~ - - o »
| Clay Light gray. Laminated thinly}40 | AS J2-1/2 [120.0 ¥ & 5%} 2 -
105 191 with silt. Trace sand. 138.7 1 ¢




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , HEW YORK

DRILLING REPORT

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

CLIENT

CLIENT ALASKA POWER AUTHORITY J0B MO. . P5700.55
PROJECT  Susitna Hydroealectric Project HoLE No. AH-D-17
3ITE Borrow Site D SHEET RC. 9 oOF 15
verme | sontre | e e e Pruree e
WATER LOB3 OR GAI, ETE. ax [ree] sz T oerw | wero
121 Clay Light gray. Laminated
122 {cont) thinly with Sﬂté Trace
-1 fine grained sand. Fim. — -
{ Stightly plastic. Moist. apasteise 1%%.0 3 Sg} 3
123 122.8
-124 32 | % 12172 40 75/.5
Dry to sltightly moist. “ 1%8 :
 yo5 | Gravel | Cobblie and gra.el. Zone is
' and very dense. No sampling to
Cabbles 136.0 ft.
=126
—127
128
129
130
-131
—132
133
-134
135
136 - - -
‘ Sand Gray, silty, fﬂayey, gravel- | 43 | AS|2-1/2]136.04 5 50/.4
| 4y l.x.wpgoor}y graded. Moist : 136.4
Pl T Ve NraEvens e e
4oy, a - PR A T e
. e .." 4;, :1‘ - <8 sien . . ‘ i‘v'

ALASKA POWER AUTHORITY JOB NO. TET35.55
PROVECT  Susitna Hydroelectiic Project HOLE MO, 4—-D-17
SITE Borrow Site D SHEET KO, T oF 18
oo | son e | PR COLOK, comssm e,  Pemcrmeron
WATER LOSS GR GAIM, ETC. wo e | smE Py | REre
137 Sand Gray, silty, clayey, :
138 {cont) gravelly. Fine to medium
— grained. Gravel angular to - — . Ay B e .
1-1/2 inches. Dense. R ‘Z e {SS‘” oL %;Sﬁﬂr-
Poorly graded. Moist to o ‘
139 wet.
480 - — — e e . — C o]
Sand Brown, trace silt. Fine to |45 {AS [2-1/21140.0] & 45
medivn grained. Soft. Well 158 o - §5/.3
~141 graded. Moist. TR s
-142
45 1R FER VYA NEYNIE IR A ?;7‘""—
143 1 142.9 . 3‘%‘“’_
Cobble zone. Triconed to
less dense material.
144 ;
-145 ?
146 . i
{
Ry A I s e e e e .. R Sp—
Sand Brown, gravelly, silty. 47 A5 1 2-1/2(147.04 O ¢ &7
Fine to coarse grained. 147.8 §0/.3
148 Grevel {subangular to sub- M
rounded} to 1/2 inch.
Poorly graded. Medium con-
149 sistency. Wet.
150
-15] : _—
48 1A | 2- 2] 151.0f O} 48
tg 76
152 ‘- "
152 1-1/2 inch Gravel pieces 15 .2 50/.2
153 gggﬁigas§amp1e recovery




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

CLIENT

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

CLIENT ALASKA POWER AUTHORITY Jos no. P5700.55
FrOJECT  Susitpa Hydroelectric Project HOLE No. AH-D-17
SITE .Borrow Site D SHEET no. 11 oF 15
oo | sow e | Tmerix e s, coumcmn i =
GATER LOZY OR GAIN, ETC. o jTeer| sz oErTH | RET'D
153 Sand Brown, gravelly, silty.
(cont) Fine to coarse grained.
154 Gravel angular to 1-1/2 inch.
Poorly graded. Wet. Dense.
190 43[R [Z=172 [155.0-] 0 | 5077
155.2
—156
157
.58
159
B0 — o e e e
Cobbles No sampling due to
and coarseness and density of
161 Grave)l mater .1,
162
163
164 = o o e e b e e e e :
Sand Gray, clayey. Trace of 50 | AS j2-1/2 [164.0-] 6 {78/.5
silt and gravel. Dense. 164.5
165 Moist. Poorly graded.
-166
167
Very cobbly.

ALASKA POWER AUTHORITY 08 w0, PETLILES
provect  Susitna Hydroelectric Project HOLE M0, AResm™T
SITE Borrow Site D SHEET No, Tl or 15
oEPTH oL Tree mmmmr&mcm COMPMCTXESS, paMPLE W

WATER LOSS OR CAIN, ETC. wa [rere | sur DEPTH | KEYD =
169 Clay and | Gray, gravelly (to 2 inch S pesire §GSI§” Vg wTes
Silt subrounded}. Slightly sandy. : ,
170 Hard. Moist. ‘g
171 :
Cobbles Very difficult drilling. :
and No sampling due to coarse- :
-172 Boulders | ness and density of :
material. Triconed hole
ahead to material change. i
173 :
174
175 52T A =172 T80 0 ~~ 5
17580 o .
176
177 ;
-178
179
180
181
—182
183
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ‘ ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , REW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CUENT ALASKA POWER AUTHORITY Jos wno.  P5700.55 CUENT ALASKA POWER AUTHORITY Jos PO. T3700.55
PROJECT  Susitna Hydroelectric Project HOLE No. AH-D-17 PROJECT  Susitna Hydroelectric Project HOLE wme:  A5-D-17
SITE Borrow Site D . SHEET No, 13 oF 15 SITE srrow Site D SHEEY &0, "4 o 15
DEPTH soIL TreE %mi?hﬁmm ’ saurce e oEFTH soiL TYPE Emfm&fif&mu; | saurte :roecrmma
WATER 0SS OR 8.4, ETC, wo Trre | sae oerm | REVO| WATER LOSS OR GAlN, ETC. a1 oz ey e TESY
185 Clay Gray and light gray. 53 | AS{2-1/21185.0} 17 | 12 201 Tobbles Very rocky. Difficult
Laminated with 1/4 inch to 24 and drilling. No sampling
186 layers of silt. Trace to 43 202 Boulders | wue to coarseness and
some sand. Some gravel. ‘ 186.8 50/.3 density of material.
Dry to s1ightly moist. | ) _ :
187 Hard. 203 ! i
—-188 Cobbles Very difficult drilling. —204
and i
Boulders g
189 —205 ﬁ
~190 ; -206 |
;
191 Dark gray, coarse gravel s 0S HT=778 19047 — 207 207.0 - 210.0 Houlder
and cobbles. Gravel ranges 191.6 ;
from 1/2 inch. Very hard. ¢
-192 Cored through rock 191.0- ‘ ~208 i
191.6 ft. ;
-193 ; -209 i
-194 ~210
Hole advanced with
195 , —211 2-15/16 inch roller bit.
196 . ~212
197 —213
-198 Cobbles and boulders. | | ~714
199 | 215 |
200 ‘ ~ -216 Same material.
201 , | -217
4 ! R PEREHC .t “ \ ¥ v . x . x TR e + R

)



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALD , HEW YORX
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

ercyECT  Susitna Hydroelectric Project

SITE Borrow Site D

Jos no. P5700.55

HOLE wNo. AH-D-17

SHEET NO. 15 ©OF 15

pescrietion: COLOR, CORI:TINCY, STRUCTURE,
SOIL. TYPE WATER GONTEXNT, PLASTICITY, COMPACTHESS,

WATER LDSS ORGAIN, ETC,

Tobb1es &
Boulders
{cont)

Bedrock Gray, 20-30% Mafics

Diorite (biotite and hornblende}.
Medium grained plagjoclose
feldspar. Ko visible guarizy

Fresh to sTightly

weathered. Very hard.

222.0 - 224.7 Fracture/
shear zone. Vertical
joints. Trace s1ickensides.
Some iron oxide staining on
joint surfaces.

228.3 - 229.4 Trace clay
on joint surfaces.

Rottom of Hole: 230 ft




CLIEMT

PROJECT

G0’ TRACTOR:

METHOD
OF

LOCATION:

DRILLING REPORT

ALASKA POWER AUTHORITY

Susitna Hydroelectric Project

Borrow Site D

Denali Drilling Inc. STARTED
FINISHED
soit  Rotary Casing w/3-7/8"
Tricone Bit
DRILLING: ROCK
LaTitupe N 3,235,550 ELEVATIONS:

DEPARTURE E 754,176
BEARING -

IKITIAL DIP 90°

OTHER DIPS None

N,
M.
CASING DIAM.

CORE DiaM,

DATUM

DRILL PLATFORM

ROCK SURFACE

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK

JOB NO.

HOLE mo. AH-D-18

SHEET NO. 1 OF 33

July 29
August

HW, 4" 1
4" 9
NQ

.D.
.D

.

P5700G.55

19 82
18 82

Ground Surface
2341.4°
GROUND SURFACE 2341.4°

BOTTOM OF HOLE 2152.1°

CLIENT

SITE

ACRES AMERICAN {NCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

ALASKA POWER AUTHORITY
PrROJECT Susitna Hydroelectric Project

Borrow Site D

DEPTH

DESCRIPTION: COL'OR. CORSISTERCY, STRUCTURE,

WATER CONTENT, FLASTICTTY, COMPACTRERS,
WATER (O$% OR GAIN, ET2.

€~ PISTON SAMPLER

- CORE QARREL

Z - DISCARDEID /

WATER TABLE -
solL TYPE ne::unm: C(H'.OR. cons‘;irmv.srmx‘mz. SAMPLE mgs,:m“
WATER LO33 OR GAIN, £TC. . |Tvee®|  mze oEFTH | RETD
Surficial| Silt, ccbbles, and boulders
Deposits | with organics.
Sand Gray brown, dense, with
Tittle clayey silt, cobbles, ‘ o
and gravel, Subanéu]ar, well As12-1/2 | 3.5 |12 Zg
graded. Moisture content to 20
approximately 13%. 10
5.5
2 | as |2-1/2| 5.5 |19 6
to ]g
7.5 14
Cobbles and gravel through- .
out. I JAS|2-1/2¢ 7.5 |10 i7
to 17
8.5
. SAMPLING METHOD SHIPPING COXTAINER
® 4. sPuT TUSE €~ AUSER X < WIEAT % . CLOTH BAS
¥~ THIN WALL TUSE F - WASK 0« TURE 3 - PLIOYILE RAS

INSPECTOR

E.d. Kleinkauf
1o66ED 8  R,.C. Powell

DATE

APPROVED ////LV/ h/// '

12/7/s2

v

/?\

-24

Gray-brown with silt, gravel,

and cobbles. Well graded,
dense.

Continually drilling through

.} gravei and cobbles.

Thin ice lenses <Tmm found
below 17 ft.

13
50/4
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- :". . . , {,“95 . ) h \
e
. ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
R BUFFALO , NEW YORK ’ BUFFALO , NEW YORK
L DRILLING REPORT DRILLING REPORT
& CUENT ALASKA PGWER AUTHORITY Jo8 wo.  P5700.55 CLIENT ALAS¥A POWER AUTHORITY J0B M TETIDLES
O g PROJECT  Susitna Hydroelectric Project HOLE no.  AH-D-18 PROJECT  Susitna Hydrnelectric Project HOLE MO, 1~.0-78
’ ‘ SITE Borrow Site D SHEET N0, 3 oOF 13 SITE Borrow Site ) SHEET NC. < oF 13
DEPTH soiL TYeE WATER ca:mf:g':orfa'sncm. couacTNESS, Sruree el OEFTH soiL TYPE %%ﬁ&smm. mmx. ) faurte POETMTION
WATER LOSS OR GALK, €7C, %o | TYPe SIZE CENMTH | RET'D WATER LOSS ORGAIN, ETC, ue | rype ;e DEPTR [ mEvh Radd
S Gray, clayey with 1ittle o | as|z-1/2]25.0 |2a | 10 B tsie Gray, clayey, witn tittle ||y loinl ol 1
sand, frozen, very dense. to 19 {cont) sand. Very dense, frozen. i £-1 el S B
26 Moisture content approxi- 23 -42 Voisture cantent 15%. to -
mately 122, 27.0 27 k ‘ mol g’:
27 0 RS | ZZ{ 70U | 5072 43 R
' T2 JAS 12-1/2 | 43,0422 14
-28 2
~ 44 to b4
‘ 480 coom
29 L 45 S e IR S A .; e
-{Ast2-n12|29.0 {20 12 : ' |
~30 to 4 46
37.0 28 Sand Brown, with gravel and
31 - ' 47 cobbles, very dense. Coarse
I fragments subanguiar to sub- (g1 T2oT72 500t~ 1 - e
12 AS}2-1/2131.0 {15 11 rounded. ; wl‘f 5&@ i 04
: 39 a y
32 . to 15 48 |
33.0 | 22 i
33 ‘ 49
: 13 } AS12-1/2133.0 | 0 Not
Recorded , .
o to SRS OIS SO PRTI. S e
3 50 W T | BET e Vo
35.0 to | Bl/a
35 | | 51 i i 50.8 i
14 1 AS{2-1/2,350 {15 17 ; ‘
36 3205 5836 | 52 Numercus cobbles and boulders i
: | causing difficulty in
sampling.
37




CLIENT

- PROJECT

SITE

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

ALASKA POWER AUTHORITY JoB %0,  P5700.55

Susitna Hydroelectric Project HoLE no. AH-D-18

Borrow Site D SHEET 80, 5 oF 13

pEscrirvion: COLOR, CONSISTENCY, STRUCTURE,
WATER COMTENT, PLASTICITY, COMPACTHESS,
WATER LOSS OR GAIN, ETC.

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

ALASKA POWER AUTHORITY
Susitna Hydroelectric Project

Borrow Site D

Brown, with numerous cobbles
and boulders.

Very rocky, cannot drive
sampler.

- pEsCRiFTioN: COLOR, COMZISTENCY, STRUCTURE,
WATER COMTENT, PLASTICITY, COWPACTNESS,

WATER LOSS ORG\IN, ETC.

Brown, very dense to hard
with numerous cobbles and
boulders.

Some cobbles, subrounded to
rounded.

Losing approximately 50% of
drill water.




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , HEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

JOB NO.

PROJECT  Susitna Hydroelectric Project

P5700.55

HOLE No.  AH-D-18

SITE Barrow Site D SHEET %0. 7 oOF 13
oom | o twe | Tman oo e Cor PhmErt i i
WATER LOSS OM SAIN, ETC, Mo JTeeE | suze vermn | 2270
83 Sand Brown with numerous cobbles
{cont) and boulders.
- 90 .
- 391
L. 92
- 93 Performed falling head test
and then mudded hole.
- G4
ko5
L 36
07
e Sitt Gray, clayey, with some fine
o to medium sand. Laminated,
stiff to very stiff with 26 | AS{2-1/2] 98.0)24 25
. gg occasional red-brown staining to 46
on laminaticns. Water con- 34
tent approximately 184, 100.0 51
160 27 | As {2172 | 100.0) 5 | o2
to 75/5
--101 10G.9
102 B TR -1/ 0] 3%
£o 76
103 193.0
—104 2T A TP IO 2T TETS
045 ,
105

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 1
BUFFALD , MEW YORK
DRILLIRG REPOAT
CLIENT = ALASKA POWER AUTHORITY JoB Mo,  BETOD.55
paovectT Susitna Hydroelectric HOLE MO 4i-D-18
site Borrow Site D o SHEET Mo, ¥ oF 13 |
oEFTH soiL vyee nmml.'g&mcm. COMPCTHESS, | samrre ~rocTmTion
WATER 1055 OR GALR, ETC, na. freee | sze pEPTH | BEY Y TEST
105 Silt Gray, clayey, very dense,
Taminated.
.“06 JVURUE T ML R i e ety ieanc
301 ES 12-3142 | 1060 | 12 13
1
107 to 3:;’
107.8 6074
+108 Some fine, angular gravel SRR B s i S esosmemre
included. A R0 < L B |
Hog f
e RIS T T
to ' B3 ‘
Hn 1nl.2 55072}
+112 Becomes sandy at 112 #1, e i o e 4 -
clive gray, wet, donse, 3P oy A Atz 12,0108 8
keakly laminated. t n
1113 , ¢ 57
, 113.8 ¢ 50/3
Afternsiing siit and £and <z x v
! oI 34 1 AS |2-172 [114.0 |13 7
H1s to o
116.0 33
316 T i SR & R
' 4% | 8g |2-12 (1160 )0s 12
117 50
Lo 54
118.6 80
+118 Faint iraces of oroaniex, : : e e —
EAR G LR L R RV A 14
li1g ‘ : 26
119 to | =
‘ Jeh. 0 17
£120 i R R B iy
121 ¢




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NE¥ YORK
DRILLING REPORT

CUENT  ALASKA POWER AUTHORITY JoB wo. P5700.55
HoLE mo. AH-D-18

SHEET NO: §  OF 13

PROJECT Susitna Hydroelectric Project

SITE Borrow Site D

pEscrirTioN: COLOR, COMSISTENCY, STRUCTURE, sAaMpPLE
WATER CORTINT, PLASTICITY, COMPACTNERS,
WATER LO3S OR GAIN, ETC, SUIZE OEPTH

ACRES AMCZRICAN INCORPORATED - CONSULT!NG ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY Jos NO. ©5700.55 |

PROJECT  Susitna Hydroelectric Project
SITE Borrow Site D

HOLE M AH-D-Iz

SHEET MZ JQ OF 13

Gray, clayey, laminated with
1ittle gravei.

pEISCRIPTION: COLOR, CONBISTENCY, STRUCTUMT, SAMPLE
WATER CONTENT, PLASTICITY, OMEPECTHESS,
WATER LOSS OR CAIN, ETC.

ZE

Gray, silty, gravelly, with

angular and subangular

gravel, very stiff. Gravel
mainly diorite but some

andesite and argillite as

well as gravel dispersed
throughout clay matrix.
Moisture content approxi-
mately 133%.

Gray, gravelly, sandy, e-1/e

gravel portion subangular,
very stiff; moist.

Gravel Tayer 742-144 ft.

Losing drill water.

Many cobbles and boulders.




: - ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
By . BUFFALO , NEW YORX BUFFALO , HEW YORK
DRILLING REPORT DRILLING REPORT
e R PROJECT Susitna Hydroelectric Project HOLE no. AH-D-18 PROJECT Susitna Hydroelectric Project HOLE Mo L=.3-18
SITE Borrow Site D SHEET No. 11 oF 13 SITE Borrow Site D SHEET NG "2 oF 13
oeFTH z0iL TYeE mrﬁcm;érofcu&mm,mm ) Thures phaetionin DEPTH soi Tres m}mﬁfm ' 3AMPLE S POETATION
WATER LOSS OR GAIR, ETC. o |vree| sar OEPTH | REYD . WIATER LOSS OR GAIN, ETC. wo el axe ot [ a FEST
Clay Gray, silty, sandy, very fo3 Silt Gray, sandy, with subangular H )
* | {cont) dense. Numerous cobbles {cont) gravel, very dense, moist.
-154 throughout. -170 Water content approximately
14%.
155 a8 | A |27z 1550 0] 7 7
to 50/5 4
. __|185.9 - B - " i
196 | 172 55 PRS2 V/2 17207 » T
to FR 7.}
157 — A e e - 173 80
Sit Gray, sandy, gravelly, moist, ) s 530 3 70 . §
. very dense. A / 158‘1 50/3 ' H
158 > . 174 ;
159 -175
160 5 176 . ; RS
BT 160. O- 5 o4
ol Bl ekl B N I 56 | A [2-1/2 [176.0} > ' 17
to | 18
161 . ‘ 177 - . BB
: Occasional weak laminations. | B L
162 178 - . ok
: 2 2- 162.5- - 31 v
Difficult to sample due to ? s e 162.7 ! 50/2 §7 | AS {2-1/21178.01 2 14
) gravel and numerous cobbles. to | i3
163 - 178 18
] 179.8 b 4573
164 180 . A
165 -181 SBR[ 21/ TEIH ¢ | e
166 - - 182
=S\ VR S |
L 167 183
168 | ST AS TZET/2 (16804 617 184
168.8
169 -185 -




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT

(No Bedrock)

CLUERT  ALASKA POWER AUTHORITY JoB nNo.  P5700.55
PROJECT Susitna Hydroelectric Project = HOLE mo. AH-D-18
SITE Borrow Site D SHEET N0, 13 0F 13
bow | son e | SRieReawon dseny oo thurer el
A WATEX Lo33 OR GAIN, ETC. Mo jTveE | sue oerm | Rer'o
185 Silt Gray, clayey, with some 59 | ASte-172 }%2'2' N
{cont) gravel dispersed throughout.

186 Very dense, moist.

187

--188

189 80 | AS[ZT72 [ Tgg-g{ 0| &5/ ]

190 Bottom of Hole 189.3 Ft.




K ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK : BUFFALO , NEW YORK
DRILLING REPORT DRILLIKG REFORT
CUENT ALASKA POWER AUTHORITY JoB No.  P5700.55 CLUENT  ALASKA POWER AUTHORITY J0B WO,  ETIDLSS
PROJECT Susitpa Hydioelectric Project WOLE no. AH-B-19 PROJECT Susitna Hydroelectric Project HOLE RO, G-
SITE Borrow Site D SHEET #0. 1 oOF 14 SITE Borrow Site D SHEET RO. - aF 14
conTRAcTOR: Denali Drilling Inc. startep 9:00 A, August 3 i9 82 - : _ —
' Fviswep 1:000 P ox,  August 13 19 82 omTN | sow Tver %’ﬂ%‘&égﬁ&nm.ﬁémm : sABPLE ~owermincs
HETHOD soit Rotary Casing and 3-7/8" Tricone CASiNG Diam. HY, 4" }.D. 'WATER 1033 ORGAIN, ETC. sa | Teeey sz DEPTH | RET
oF Bit 4-1/2" 0.D. s Sand Brown, cla i
. < . - W » yey, silty,
DRILLING: ROCK NG Core Barrel With Diamond Bit COReDlAw, NG, 1-7/8 {cont) avavelly. Fine to coarse
= ‘ 10 grained. Gravel subrounded o S~
LOCATION:  LATITUDE N 3,233,072 ELEVATIONS: DATUM Ground Surface ) i
DEPARTURE E 750,455 DRILL PLATFORM  2261.7" to angular. Poorly graded. | g -ty y5) 150f1e | g
BEARING - ’ GROUND SURFACE 2261.7" . Medium to dense consistency. 24
INITIAL DIP 90° ROCK SURFACE - 11 Moist to wet. Occasional to 13
oTHER oips None BOTTOM OF HOLE  2045.7" black spotting. 12.0 18
wATER YABLE - —'12 ~ x . TE R e e
— J—— 6 | AS|2-1/2 1 120418 a7
verTH s TYeE W@éﬁfﬁfﬁ"mﬁmm, ' TAMELE il 0 32
X TATER LOS3 OR GAIN, ETC. wo. [TvrEd| szt DEFTH | RETD .13 ' 13.21 . :39_;“ -2
Y Surficial{ Sand, organics. Tundra ‘ | :
sit vegetation and roots.
1 Deposits egetation and ro 14 Numerous rock fragments. ket e
7 {As|2-/2] 4.0} 2z 12
|, 15 e o] to 16
Sand Gray, clayey, gravelly.
Ty AS{2-1/2| 2.0 |24 n Trace siit. Medium to 16.0 26
-3 to 10 -16 coarse grained. Gravel sub- b o
12 rounded to angular. Loose 8 | As|2-1/2| 6.0} 20 7
4.0 30 to medium consistency. to )
.. 4 17 Moist. Poorly sraded. 7.8 - g]lzt
‘ R /.3
2 JAS]2-1/21 4.0 {17 14 % ’ s s o]
. 5 to 18 A8 — e e e e o o o e o e o]
‘ ' 12 Cobbles | Coarse gravel and cobble
, 6.0 13 zone. lole advanced with
L. 6 : -19 tricone roller bit. t:k)7
Sand Brown, clayey, silty, , o ~ ‘ sampling due to materia
graveily. F{ine to coarse 3| Asy2-1/2) 6.0 5 gl . coarseness.
- 7 graived. Gravel subrounded to o5 20 .
" to angular. Medium to dense 8.0 23 v
b 8 consistency. Poorly graded. . - ;
- Moist. , = ; :
. TR TZ-1/2| 8.0 | 8 T , j
; A v %o 563.5 .
g . 9.0 ; . !
SAMPUNG METHOD a SHIPPING CORTAINER 22 ‘f
A~ SPLIT TUSE €= AUSER W~ INSERT R~ CLOTH BAG 1
B THIN SALL Ti2E F = WASH 0. - TUBE 3 - PLIOFILY BAG !
C - PISTUN SAKPLER = WATER COMTEKT Tid I - 018CARDED 3 i
© DCORE BARNEL _Q-SLAS uar y 23 f
INSPECTOR E.J. Kleinkauf '7 /{’Z . ;
‘ APPROVED u,,-';/ o wﬁuf e /L ”, i
1066ED 8 R.G. Adams S B !
DATE 27 715 ; i
12 - é




o ; ACRES AMERICAN INCORPORATED - CONSULTIMG ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
. Ll BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
S CUENT  ALASKA POWER AUTHORITY sos mo.  P5700.55 CUENT = ALASKA POWER AUTHORITY J0B KO FRTID,B5
PROJECT Susitna Hydroglectric Project HOLE no.  AH-D-19 PROJECT Susitna Hydroelectric Project HOLE 80, As-73-10
V.ﬁ kS SITE Borrow Site D SHEET N0, 3 oF 14 SITE Borrow Site D SHEET RO, & of 34
- 1 J— 3oL TyPE O cmm n.:mmcmm'mmm . saMrLe o ofFTR © § SO TYRe s ST, CO!:OMI. mw' Tameee ® ; v
C : ' WATER MOQG.!IH. ETC » Ho | Tere Sz oErTH | REY'D WATER LOTS OR GALR, ETC, e | rrer uze DEFTH | REYD: .
S 20 fobbles | Coarse gravel and cobbles. | ¢l Sand Gray, clayey, gravelly. Somd 15 | AS : 35
{cont) ‘ {cont) orangish bands, dense, moist.| {coftinukd) P+
26 — — | m e , Lap - L S S R : —
Sand Gray, clayey. Trace to N Cobbles Coarse gravel and cobbles. :
some,gravel. Trace 5i1t. 3 | ASj2-i/2 | 26.0 )24 gg
27 Fine to medium grained. to 42 A3 e | o
Gravel generally subangular. 28.0 48 Sand Gray, clayey, gravelly. 16 | AS | 2-1/2 | 43.0}15 | g
Dense. Moist. Pearly : Fine to coarse grained. to T 45
28 graded. 0 [ AS 1272 1 28007 T8 -44 Some silt. Poorly graded. | | 4431 . T¢/.3
28.8 50/.3 Slightly moist. Dense. R

45.3 ft ice lense {1 1inch).

Gray, clayey, gravelly.
Trace siit. Pooriy grcdad.
Very dense. Slightly moist.

Some yellow-brown markings. .

Gravel Cobbles, boulders, and
<04 se gravel zones.
QO¢ ~3ional 4 to 6 inch

f—y

Gray, gravelly. Trace to ‘~ft sand. Lenses
some clay and silt. Very

‘ tacky areas. No
dense. Poorly graded. : - fdue to material
Moist. :

+Ss

Gray, clayey, grevelly. Find 15
to coarse grained. Dense.
Maist




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORY

CLIENT ALASKA POWER AUTHORTTY
PROJECT  Susitna Hydroelectric Project

SITE Borrow Site D

s08 0. P5700.55

HOLE NO. AH-D-19

SHEET ¥0. 5 oF 7%

exycrsrnion: COLOR, COKSISTENCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMMCTHESS,

BATER LOSS OR SAIM, ETC.

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPONT

CLIENT ALASKA POWER AUTHORITY
srodECT  Susitna Hydroelectric Project

SITE Borrow Site D

JOB MG P5700.55

NHOLE Mz AH-D-19
SHEET W & oF 14

Cobbles, boulders, and
gravel zone. Some layers
4 to 6 inches thick of
softer material.

ggscmrrion: COLOR, CORSIZTENCY, STRUCTUNE,
WATER CONTEXT, SLASTICITY, COMPACTNESS,

WATER LOSS OR GALW, ETC.

Gray with some brownish
areas, clayey, 3ilty,

gravelly. Fine to coarse
grained. Gravel subrounded
to subangular. Poorl

graded. Very dense. Moist.

Cobhle zone. Hole triconed
ahead.

Cobble zone. Hole triconed
ahead.

Gravel up to 2 inches re-

covered in sample. Same
material as above.

Gray, clayey, gravelly.

Trace silt. Fine to medium
grained, subrounded to sub-
angular gravel to 2 inches inj
| samples. Very dense. Moist.

Gray, clayey, gravelly.

Trace silt. Fine to medium
grained. Occasional to some
cobbles. Very dense. Moist.

{ Cobble zone.

Same material as above re-
tained in sample.

Cobble zone. No sampling
due to material coarseness.

No reco .ry due to rock.

Cobhle zone. Triconed to
softer material.




-
rLo AGCRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS
BUFFALO , HEW YORK BUFFALO , NEW YORK
2 DREILLING REPORT DRILLING REPORT
CLUENT  ALASKA POWER AUTHORITY JoB WO.  P5700.55 CUENT  ALASKA POWER AUTHORITY JOB N T5700.55
ol PROJECT  Susitna Hydroelectric Project HoLE No. AH-D-19 PROJECT  Susitna Hydroelectric Project HOLE mo:  &H-D-18 .
i SITE Borrow Site D . SHEET w0, 7 oF 14 SITE Borrow Site D SMEET s £ oF 14 |
. S oEFTN sow. TreE mcaéérofo;&mm.wum * SamrLe TN oerTH sonL. TYeg %%Pﬁmcm.m&mm ' TAuPLE  reneTmarion |
. WATER LOSS ORCAIN, ETC. "o ™E sE DePTH REY'D WATER LOS3 OR GAIN, ETC, i ¥a |7Tree Py EFTH pov— TEST
® | sand Brownish-gray, clayey, silty, 1051 sand Cobble zone to 108.5 ft  MNo ]
(cont) gravelly. Fine tc coarse (cont) sampling due to matericl
90 grained. Gravel subrounded 106 coarsensss. ;
: to subangular. Poorly
{ graded. Very dense.
- 91 Slightly moist. Numerous 107
cobble and boulder zones. *
- 92 | 108
93 109 et e
28 | AS |2-1/2 | 93.0 19 a1 Gray, silty, clayey. Trace {3° } AS |¢-1/21109.C} "¢ i1
- to 3 gravel in sample. Sand to fo33
- 94 , 47 -110 generally fine grained. , 110.5 ¢ ! 85/.5
: %4.7 50/.2 Very dense. Poorly graded. | | - b
3 STightly moist. R —
95 . =111 : :
Cobble zone.
L. 96 . ’ 112 SN S T -.*.W,-,...A.._.._..,.? N
o 7L AS 1 E2-VE 1120 T 22 |
i 2.9 807.4 1
- 97 25 | RS =172 | 97.04 2 | 5073 113 AR SR
97.3 ;
‘ ¢
— 98 , 114 — e e e . » ol
' Sand and | Gray, clayey. Ho visible 221 AS 12172 f%zg' > {2% 3
: Silt gravel in sample. Fine e et SRR - T
— 99 30 | AS 1 2-1/2 | 99.0 |12 49 -115 grained sand. Dense. ‘ ;
to 85/7.5 Poorly graded. Woist. ;
o 120.0 116
b
—101 Cobbles, boulders, and . , 117 (RIS SINS SRR WOT— B
coarse gravel zone. lole Occasional brown sitt Tayers | % | AS (&M 11100 v |- 3T
triconed. No sampling due approximately 1/8 inch thick.} - o R
~102 to material coarseness. 118




- - . s e e

T . . . M B N . . o ) . . . - . .‘."1' .

ACRES AMERICAN INCORPORATEN - CONSULTING ENGINEERS ACRES AHER!CAN, INCORPORATED - CONSULTING ENGINEERS
BUFFAL:, NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRiIiLLING REPORT
. , |
CUENT  ALASKA POWER AUTHORITY ' 408 N0 P5700.55 CUENT  ALASKA POWER AUTHORITY ¥ we  P5700.55 |
PROJECT Susitna Hydroelectric Project, HOLE no. AH-D-19 PROJECT Susitna Hydroelectric Project HOLE N AH-D-13 | }
SITE Borrow Site D SHEET NO. 9 oOF 14 SITE Borrow Site D SHEET 8@ 10 oF 14 ]
CEFTH 30IL TYPE %mwzluml'm!’ mlm' mm‘mlmt.' tameer 'a‘tr’;‘rm DEFTH UL TYPE %ﬂ."_‘ﬁgﬁn‘- mlm‘ .W‘l’mm iAurLE 1 PENETIATXON ’
WATER LOSS OR GAlM, ETC. ue fyvee | sar oeemi | mev's ®ATER 1033 CRGAIN, ETC. %o Ttvee | szE e | mere]
12l Sand and j Gray, clayey.- No gravel 137 Cobbles Very coarse material. No
! ?i1t seen in samples. Fine 138 and} sampling due to coarseness
122 cont) grained. Dense. Poorly j — Boulders { and density. = P .
graded. Moist. {cont) 9 TR f2-172 138- 1oy e
123 o e e e 139
Clay and | Grey ¢.ay and brown silt
Silt with some laminations.
124 Sandy. Dense. Slightly -140
moist. 36 { AS {2-1/2 { 124.0} 17 24
. 1 to 54
125 : 125.4 70/.4 141
126 Sand Gray (some brownish arcas), | 142
- silty, gravelly. Trace clay37 | A |2-1/21126.04 O 58
Fine to coarse grained. 126.7 50/.2
- Very dense. Poorly graded. m,
127 Moist. 43
-128 ‘ | 144 — 4 — -~ —. e e e~ ——— . ,
' { Sand Gray, silty, gravelly. 40 ;AS z-1/2 %22:8“ = . 75f'5
Trace clay. Fine to medium '
129 -145 grajned. Gravel subrounded

to angular. Poorly graded.
Very dense. Moist.

-130 Boulder and cobble zone. —~146 Occasion.l to some cobbles.
Hole triconed. .

131 | 147 AT TR =72 T T804 = 15073
: b ML3:. .
-132 ' | 148 .
133 ~ ’ : 149 . SE |
38 | AS |2-1/2 {133.0 8 45 42 | A [2-172]149.0+ ¢ 72
o fnd esabove. T 133.8 75/.3 - %1081 " | stps
134 Cobbles Cobbles, boulders, and 150
and coarse gravel. Sand matrix.
Boulders { No sampling due to material
35 coarseness. i 151 2% 0 LY B
| Gray, silty, clayey, il Nl LA R RS N R
gravelly. Fine to coarse
-136 152 grained.
137 ‘ ' L5z
o - : 2 C. N S o N A i o s o er "
: ) Gl o R Y : K ) i %
‘e o X . v._. . ' \’ G N - 3 N ,“‘ LN .-A M



-

ACRES AMERICAN INCORPORATED - CONSULTING EﬂGlNEERé
BUFFALO , NEW YORK
DRILLING REPORT

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

CLIENT ALASKA POWER AUTHORITY

CUENT ALASKA POWER AUTHORITY Jos NO.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-19
SITE Borrow Site D SHEET Mo, 11 oF 14
— SO Tvee %ﬁﬂg: cg:.oa, W. SAMPLE mm:m
: WATER LO33 OR GAINH, ETC. No. | Tyee | szE oErTH | RET'D
153 Sand Gray, clayey, silty, 44 T A 12-1/72 Jg§g— 0 80/:3
(cont) gravelly. Fine to coarse
54 grained. Gravel subangular
to subrounded. Poorly
graded. Very dense, Moist.
-155 Many cobbles.
156
Cobble zone.
157
158 ) 5 A |2-1/2 [158.040 0 | 95/.5
No recovery; rock in sample : 1’&58
shoe.
159
-160
161
162
-163
164
L-165
453§ DS {1-7/8 1164.0 | 26 -
166 to
Clay Gray, silty, gravelly. [ 169.0
Trace sand. Gravel angular ’
167 to subrounded. Clay and :
~ silt Taminated throughout.
‘ Stiff. Slightly moist.
168
U169

468 MO, TETRL.L55
| PROJECT Susitna Hydroe’lectm‘c Project HOLE wo. - L~-D-10
SITE Borrow Site D SHEET n0. 2 oF 14
oEPTH SoiL TYPE %%_mgu_m: COTDWR. Wﬁm * SAurLe m‘
WATER LOSS OR GAIN, ETC, ug TP SuE DEFYR | WE9T: TEST
103 Clay Gray, silty. Trace fine 4 | AST2-172 '}288" 51 897.%
(cont) grained sand. Llaminated. R | I
-170 Very stiff. Hoist. ' ' ;
71 — R T —
47 1 AS |2-1/2 {171.0 )18 .30
ta ;39
fl72 . - 172.% i BBA.B
e T
173
>1ight organic odor.
-174
. 4
178 — o e e e e e : - = 3;
Sand Gray, very clayey, silty. 43 [ AS j2-1/2 |50 ¢ | 33
Trace gravel. Very fine to - i 55
-176 grained. Organic odor. o 176.2, | s0f.2
177 b e o e Y S
Clay Gray, silty. Trace very 43 | AS [2-1/2 {177.08 1 18
fine grained sand, Lami- to a7
178 nated. Some thin brown 178.5 ¢ 7.5
layers present. Stiff. SN S
Moist. Stight organic odor.
=179
180
-181 | S
80 [ AS {2-1/2 [181.0 &0 18
to 19
-182 Same material, as above. , 29
- 182.8 507.1
183
184
185




ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , HEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CUEKT ALASKA PCHER AUTHORITY JOB NO.  P5700.55 CueNT  ALASKA POWER AUTHORITY 408 RO £5700.55%
PRNECT  Sutiina Hydroelectric Project HOLE Mo, AH-D-19 PROJECT Susitna Hydroelectric Project HOLE M¢  Le-D-10
SITE Borrow Site D : SHEET Mo 13 OF 14 ’ SITE Borrow Area SHEET NG T4 ofF 13
—— CONEISTERCY, STRUCTURE , \ pescaETIon: CONSISTEMCY, STRUCTO ; 7 .
oEFTH 0L TYPE nmmﬁsmm, COMMICTNESS, SAMPLE mg‘rm oEPTH SO TYPE mmm%&sncm.mﬁcmss.ﬁ' FAMPLE ; PERCTRATIGN
WATER L39S O GAIM, ETC. wo. repe | suze pEPTH | RET'D WATER LSS OR GAIN, ETC. i na free | sof OEPTH | RET ¢ e
B 1 eray Gray with brown layering, |51 | A |2-1/2 |185.0] 0 | 15 2O | cobbles | Very coarse, cobbles,
{coat) silty. Trace fine grained to 21 and boulders, and coarse gravel.
186 sand. Laminated {1/4 inch). 186.5 34 -202 Boulders | Some brown sand and silt
Stiff. Moist. {cont) matrix.
187 , 203 P
52 { AS 12-1/2 1187.0 117 16 !
[ to 26 ' :
r1es . 188.4 60/.4 -204 No successful sampling due :
to waterial coarseness. i
185 Qccasional cobble lenses. ° 205 TR b e o ’“"EUT“S"'
AN N SO
190 | 206
19 S I B I ) R R 207
191.4 807 .2 |
192 . 2] . 208
-193 - - - -209 Hole advanced with tricone
Silt Brown, clayey. Trace fine |°% | AS|2-1/2 %33:3 ’ 5%?,3  bit. No sampling.
to medium grained sand. :
~194 Trace subrounded gravel. No 210
laminaticns, Medium con-
sistency. Moist. ,
195 211
=106 o e e e e e e e e | 912
Cobbles Very coarse material. Con- Same material.
and sists of cobbles, baulders, : :
197 Boulders | and coarse gravel. Matrix 1213
- appears to be brown silts
{ and sands. |
108 -~ a0s E07 4 214
557~ A12-1/2 4‘882 0 /
-199 | -215 , | ' | :
‘ Bottom of Hole 215 Ft. 57 | A 12-1/2|215.0| D | 50/Ref. &
- : | | o, * Pneumatic p’ cu eter tips |
J200 216 instalied &+ .70 and
212.0 ft.
L2001




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
ORILLING REPORT

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

ALASKE POWER AUTHORITY Jos Ko.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE N0, AH-D-20
SITE Borrow Site N SHEET NO. 1 ©F 10
corTRACTOR: Denali Drilling Iuc. STARTED 70:00 A.m, August 13 1932
FINISHED  1:00 P .. August 19 1982
HETHOD SOiL Rotary Casing and 3-7/8" Tricone CASING DIAM.  HW, 4-1/2" (.D.
oF v 4" 1.0,
DRILLING: ROCK N Core Barrel With Diamond Bit cORE piam. NG, 1-7/8"
LocATION:  amituoe N 3,237,729 ELEVATIONS: DATUM Ground Surface
DEPARTURE E 744,658 DRILL PLATFORM 2162.1"!
‘BEARING - GROUND SURFACE 2162.1°
INITIAL DIP  9Q° ROCK SURFACE 2027.1"
¢ OTHER pips None BOTTOM OF HOLE - [ ~ &!
. WATER TABLE
oo | o e | PR SOOL o s, paurcr renaanoh
WATER LOSS R GAIN, ETC. uo. jrvre®| ez OEFTH | AET'D
0 Surficial | Tundra vegetation.
-~ 1
Cobbles 2 ft zone of loose rock
and material.
- 2 Bouiders
Sand Gray and brown. Fine to -
coarse grained. Little to VA -z 30 ;2
- 4 some clayey silt present. to 42
Little fine gravel {sub- 5.0 | 52
rounded to subangular). -
- 5 Moist. Very dense.
2 | AS |2-1/2 5.0 5 n
to 29
~ 6 6.4 50/ .4
- 7
3 {45 {2-1/2 7.0 71 31
51
.8 54
g 2.0 48
SAMPLING METHOD SRIPPIEG NOMTAINER
A< SPLIT TUSE ¥« AUGER N o INSEXRT # - CLOTH BAG
B~ THIN WALL TUBE F - UASH 0 - TUSE S - PUOFILN 844
€« PISTON SALIPLER P - WATER CONMYENT TiN T - DISCARDED,
0 - CORY RARAEL Q - GLADS JAXR

| INSPECTO

LOGGED BY

R E.J. Kleinkauf

E.Jd. Kleinkauf
DATE

nfYsT

- ~7
AP’PROVEDJ,/’/""{.L //I_,/"7-l~

/

CLIENT ALASKA POWER AUTHORITY JOB NG, #5700.585
PROJECT  Susitna Hydroelectric Project HOLE NG 5HD-20
SITE Borrow Site D SHEET B: T OF 1D
WATER (0SS OR GAIR, ETC, 06, 1TiPE | SE DEPTH | mEen |
AS | - 3
% | sand Gray and brown with little A2 S 53?3
(cont} clayey silt and trace fine 9.8¢
10 agravel. Wet. Very dense.
Moisture content 9%.
1 A I -0 ) T s e
i 1L.5 g_, -
%
-1Z Cobble or boulder.
.13 S 3o
E1 A 12321 13.0%F s
to ; 37
14 4.4 5075
15 7TR [2-172] 15.09 > | "%
' 15,5 i 2BiRef]
-16
17 Fine to coarse grained sand |- - —f .
i i , . AS|2-1/z] 17.0¢ 2 2
with fine gravel to- cobbles. to | 5075
18 1.8 : i
o
19 '
20 Brown, fine to coarse 9| As}e-1/2 1365 W i
grained. Some silt and clay. 20 Q %‘53
Trace fine cavel. x . B P
21 ;
22 — - ﬁ '
10§ AS{2-7/2) 22.0113 3L
to 45
23 23.3 5074
= Sand Brown, fine to coarse 11 | As|2-1/2) 24.01 s 23
grained. _Moist. Little to 35
|28 Clayey silt. 95 8




CUENT

PROJECT Susitna Hydroelectric Project

SITE

Borrow Site O

ACRES AMERICAM INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORX
DRILLING REPGRT

ALASKA POWER AUTHORITY J0B NO.  P5700.55

HOLE no. AH-D-20

SHEET NO. 3 OF 10

CLIENT

SITE

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

Borrow Site D

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

-27

33

pEscmrrion: COLOR, COMBISTENCY, STRUCTURE,

SAMPLE

oo | e | RSO e roeraon
WATER LOIS CHGALN, €TC, no. lveee | sue oePT | aer'o
25 Brown, fine to coarse 11 lHcontinued) 49
{cont) grained. Little clayey siit 50/3
26 and fine gravel. Very dense.

Moisture content 8%. 12 | as |2-172] 26.0/10 4

42

Trace fine gravel (sub-
rounded to subarigular). 14 { A }2-1/2 30.0) € 34

—— ¢t e e e it e

Brown, fine to medium
grained. Uet. Trace to
Tittle clayey silt. Sorted. i to

15 | AS {2-1/2 32.9%22 19
29
43

29

to 33

Brown, fine to coarse
rained. Littie fine gravel
subrounded to rounded). to

Very dense.

1€ | AS [2-1/2 ¢ 38.0(17 14
26
36
40.0 54

—46

48

54

55

Very dense. Moisture con-

tent 20%.

Hoisture content 22%.

| DEPTM SOIL. TYPE WATER CONTENRT, FUASTICITY, COMPACTNESS,
WATER LDSS GRGAIK, EYC. SRE oEPTH
z -
Hl Sand Brown, fine to coarse , tinued ) 32
(cont} | grained. Trace clayey silt. 43
42 Littie fine gravel. Wet.

™
ik

2-1/2

48.0¢

te

to




ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALG , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY 408 NO. P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.55
proJECT Susitna Hydroelectric Project HOLE NO.  AH-[-20 PROJECT  Susitna Hydroelectric Project HOLE na:  AH-D-20 |
SITE Borrow Site D SHEET NO. 5 OF 10 SITE Borrow Site D SHEET x: £ oF 10
DEPTH SoIL Syre mﬂ;"m cot.oa, mﬁm. SAMPLE pm?grm oEPT <ot Tvpe %&gz C,OE.OR. %ﬁmﬂt. SAMPLE 1 pEnETRcTION
WATER LOSS OR GAIN, ETC. e Tree T sz P g—— WATER 1023 OR GAIN, ETC, o Tre T sme prmery gunores BELLS
> Sand Brown, fine to coarse 23 |{continued) 42 73 Clay and | Gray. Little fine to coarse |29 | A |2-%/2| 73.04 I 40
(cont) grained. Very dense. Wet. 50/3 Silt grained sand. Little fine r 1381 l.50/4
-58 Occasional zones appear to 74 {cont) gravel. Moist. Hard.
have higher Tine content. ;
, | ,
L7 "
59 | 5 B RS [2-1/2 | TB0d T TR
75.7 1 B0/2
—60 L 76 ‘
24 | AS {2-1/2| 60.0{19 | 17
61 to ’ i? 77
JIncreasing fine content. 62.0 £
62 : 78
63 j 79 - R S S
: Clay Gray, silty, sandy (fine to |31 | AS }2-1/2] 79.0) 1> 33
coarse grained). Some fine to 41
64 80 gravel. Very dense. ~ 80.3 50/4
25 | AS |12-1/2 | 64.0) 8 25
to 63
L 65 65.2 50/ 81
- o ’ 32 { AS|2-1/z ¢ 81023 17
265 [ AS 121721766040 5077 ~ 18
Clay and | Gray, 1ittle ¥ine to medium R Y gﬁ / Gray and brown, silty. ; to vo27
Silt sand. Trace to little fine Trace fine sand and fine 23.0 1 37
-67 gravel (subrounded to sub- -83 gravel. Laminated. R &
angular). Hard. | 3| as|e-1/2) s.0fts | 13
68 : | -84 [ o} | 2°
. . 84.8 50/3
A 27 [AS [2-172| 6900 7 %8 85
69.8 50/3
70 ; ! -836 .
i 28 [ A [2-172 | 71.04 § | & 87— , - ) T
71.8 50/3 Sand, Gray, fine grained. Some 34 1 as {2-1721 870l 7 34
7 siity clay present. Very 21
/2 -88 dense. Sorted. to 34
; | 89.0 64
73 , a a
‘ R -v, i V ; ; ‘ i oy ..“9}' .t : 5 KR D . .:' # A > 3 A » < A e s HEY bt Wy ;,' N ) ‘.- ';“
A - < - o . o . 3
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAW INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK SBUFFALO NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POMER AUTHORITY JOB NO.  P5700.55 CUENT  ALASKA POWER AUTHORITY JOB  NO. B5700.55
PROJECT = Susitnz Hydroelectric Project HOLE N0, AH-D-20 PROJECT Susitna Hydroelectric Project HOLE N3 AH-D-20
SITE Borrow Site D SHEET NO. 7 OF 10 SITE Borrow Site D SHEET B 4 oF 10
oEFTH SML TYRE WATER CQ&!:?’.LQF:"SWCYW. cour;cnus. ) SAurLE 7:“‘"0. oEPTH 30iL TYPE nmm%cm. cou‘n'.cfnns, ) sAUFLE i rmg;m
WATER L0335 O AN, ETC. Na |rree| sze pEF™M | RET'D WATER LOSS ORGAIN, ETC. o frver | sze bEFTH | Ay .
8 o - ' T05 - - '
Clay Gray and brown, silty. 35 | AS 12-1/Z2 1 89.0{17 19 Clay Gray and brown, $iity. , e !
Trace fine sand and fine to 30 (cont) Trace fine sand and fiue 33 | AS | 2-1/21105.0) 24 3
- 90 gravel (subrounded to 80.4 50/5 106 gravel {subrounded to to ,,:i
rounded). Laminated. Hard. rounded}. Laminated. . N
107.0Q 46
-9 —107
— 92 108
- 53 , 109 e 4  —
‘ 36 | AS |2-1/2 | 93.0 22 19 40 | A {2-1/2(109.0f | 28
18 ' to i 50
- 94 to ' ""1-'0 1 ; 2
Moisture content 28%. 95.0 ‘212 SR - -”0'3}. ; ngi___
- 95 111 e 5 R
Clay and | Brown, some fine to medium | ” A,_ SV T Aﬁﬁ}?l“
‘ Sitt sand; 1ittle coarse sand. i .
- S6 ~112 Very dense. i
1
= 9? ;-»[ 3 - = e v s
37 1 AS |2-1/2 ) 97.0 19 14 Sand Brown. Fine to medium Az | AsH2-172 ]tlﬁ‘ﬁ R I
] to 17 grained with 1ittle coarse 112 1 5‘;53
- %8 , 32 -114 grained sand. Little clayey . 2 e DN,
9.8 50/3 silt. Very dense.
- 99 17 G ”"""«‘s\
Gray and brown, silty. Gravel, ~
~ Laminated. ' Cabbles,
100 : -116 Boulders
101 ; -117
, : 38 | AS |2-1/2 | 101.0 | 24 g Many cobbles and boulders
) 5 present.
102 to 23 -118
162.0 27 .
-103 119
-104 120
105 | ' 121




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

CUENT  ALASKA POWER AUTHORITY Jos wo. P5700.55

. PROGECT Susitna Hydroelectric Project

SITE Borrow Site D

HOLE wo.  AH-D-20

SHEET N0, & oF 10

pescrirniax: COLOR, CONSISTENCY, STRUCTURE,
ZOIL TYHE "RATER CONTERT, FLASTICITY, COMPACTRESS,
WATER LDSS ORGAIN, EYC.

ACRES AMERICAN INCORPORATED - CONSULTING ENGINCERS
BUFFALO , NEW YORX
DRILLING REPORT

SUENT  ALASKA POWER AUTHORITY JOB NOQ,

PROJECT Susitna Hydroelectric Project
SITE Borrow Site D

HOLE NO:
SHEET NC

Gravel, Very coarse material.
Cobbles, | Difficult to sam. s.
Boulders
{cont)

pEscmeTion: COLOR, CONSISTENCY, STRUCTURE,
SoiL TYPE WATER CONTEXT, PLASTICITY, COMMCTNESS,

WATER LOSS OR GAlN, ETC.

Rock fragments.

ugravel snd cobbles with

fragments of decomposed bed-
rock.

Bedrock Moderately to highly weath-
Diorite ered. Jointed and fractured.

Bedrock | Moderately to highly
weathered. Jointed and
fractured. Iron staining
present on discontinuities.

141.5-144.5 Fresh diorite.

Returns to being moderately
to highly weathered con-
dition.

Iron staining evident on
joints and fractures
throughout.

Bottom of Hole 151.5 Ft.

* Themistor string in-
stalled to 148.5 ft.
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULYING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPGARTYT
CLIENT ALASKA POWER AUTHORITY ~ JUB NO.  P5700,55 _CUENT ALASKA POWER AUTHORITY JOB NO. 25700.55
PROJECT Susitna Hydroelectric Project HOLE nO.  AH-D-21 PROJECT  Susitna Hydroelectric Prcject HOLE Mo,  GH-D-21
SITS Borrow Site D SHEET N0. 1 ©F 13 SITE Borrow Site D SHEET A& © of 13
coNTRACTOR: Denali Drilling Inc. sTtarRten 12:00 P 4, August 14 (982 - :
FNisHED  7:00 P.M.  August 21 19 82 cermh | sore weve g oy Ko sAmMrLE ; FEMETRATION |
METHOD soi. Rotary Casing and 3-7/8" Tricone casing DlAM. 4-1/2" 0.D. ) , WATER LOSS OR GAIN, £TC. wa, | Tree | sae cerm Ay o
of 4" 1.D. 5 - ‘ — - :
DRILLNG:  mock NQ Core Barrel With Diamond Bit COREoW@.  1-7/8" sand Brown, silty, gravelly. 4 | (coftinued) .15
. {cont) Medium to coarse grained. I 1 ;
LOCATION:  LATITUDE N 3,234,646 ELEVATIONS: DATuin Ground Surface —10 Gravel subrounded to sub- + .
DEPARTURE E 747,467 ORILL PLATFORM  2272.7" : angular. Medium density. 5 |as | 2-172] 10.0] 22 s
BEARING - GROUNDG SURFACE 2272.7° + Well graded. Gccasional ‘ , 20
MITIAL 0P 90° ROCK SURFACE  2098.7° -1 angular rock fragments. to ioog
OTHER 0iPs None BOTTOM OF HOLE ~ 2084.0" 12.0 i &g
WATER TABLE - .. 1
, 2 Trace clay.
bt | oL Tt | o e e e saMeLe rexcTATION ‘ 6 |as |z-172) 120073 b s
WATER LOSS OR GAlN, €72, we Jroel)  sar crrts | RETD 13 to ‘ 21
v Surficial | Sand, silt, roots, and 14.0} gé
d Deposits | tundra vegetation. o
L q 14 Wet. ' dm
7 AS 12-1/2f 14.01 %% 1 16
|2 — " . 15 to g f?g
- Sand Brown tc tan, siity, i
i gravelly. Some organics 1| as:2-1/2 ) 2.0 {20 E 16.0 P
- 3 present. Mostly fine with to 2 -16 " . le due t 4. -
~ some medium grained. Loose. | 0 recovery of sample due to - >
) Wet. Weil graded. 40 10 | piece of diorite gravel 8 AS |2-1/2) 16.04 < 29
oy ‘ 17 lodged in sampling shoe _ to 36
2 | aste-i/2| 40 |12 ] o 8oy 28
- & Gravel 15 subrounded to sub- t 7 18 — b e T
angular. 0 7 Sand Cobble 18.0 to 19.0 ft.
6.0 15 Brown, silty, gravelly.
L. 5 -19 Trace clay. Fine to medium SR S
grained, Gravel subangular - ~
I TAS12-1/Z21 6.0 | 6 11 4 to subrounded with occasionall ° [AS [=-1/2} 13.04 1 ;g
-7 | to R ¢ 20 pieces to 2 inches. Medium | to | 2e
: : 7.0 30/Ref. density. Well graded. 21.0 20
”1 Moist. " ’
-8 Brovin, silty, gravelly. Fing s — T
to coérse grained. Well 4 1 AS|2-1/72 %{,0 13 %ﬁ
9 graded. Loose to dense. Wet| 10.0
BABFLNG METHOO SHIFPING CONTAINER -22
DR By Ry ‘ 10 hs |2-1/2) 20| 8 4 2
C < PISTOR SABPLER ¥+ WATER COMTENY TiN Z - DISCARDED ' 18
D= CCXE BARREL Q- GLASE S . -23 to 1 15
iNspEcToR  E.d. Kleinkauf 7 /r/',,_t* £3.0 12
aeerovee q AS /), Y. o4 |
 LOGGED 8Y R.G. Adams i : g 17 JAS | 2-1/2| 23,0)12 9
R.A. Werneiwski oave  /z/7/ce / o 2%00 R




“‘, :_ - :i‘l ; . v Q :
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN {NCORPORATED - CONSULTING ENGINEERS
, F v BUFFALO , NEW YORK BUFFALO , NEW YORK
. DRILLING REPORT STRILLING REPORT
CUENT  ALASKA POWER AUTHORITY Jo8 mo. P572.55 CUENT  ALASKA POWER AUTHORITY 908 NO.  T5700.55
o °s PROJECT  Susitna Hydroelectric Froject HOLE NO. AH-D-21 PROJECT Susitna Hydroeleciric Project HOLE 8¢ &4-D-21
. SITE Borrow Site D SHEET No.3 oF 13 SITE Borrow Site D . SHEET NG 2 oF 13
oA SO TYPE WATER caﬂz:%gn&snm cwr:ucmas.‘w' sampLe pineiiaa pEFRE soIL TYre !mu%:nm‘"m%?&gyoz‘::;?p;énag.u* ‘ sameLE %mﬁou
’ WAYER LOSZ OR GAIN, ETC. wa Jree ]  szE o€FR | #ET0 EATER 0SS ORGAIN, ETC. Mo | Tvee | size DEPTH | mETD TEST
4 | sand Brown, silty, gravelly. 11 |{corttinued) 14 L Sand Brown, siity, gravelly. 17 ,A_‘ 2"@_{,‘3&",%:&& 807.5
{cont) Trace clay. Fine to medium ] 16 . (cont) Little clay. Medium to o
26 grained. Gravel angular to w4 coerse grasned. Occasional
subrounded. CQOccasionz] 12 {AS }2-1/2} 26.0) 10 23 convles. Gravel subrounded
angular pieces or diorite. to. 52 to ubangular. Partly to
27 Hell graded. Moist. Medium 27.5 75/.5 ~43 gap graded. Moist to wet.
denzity. . Depse. ki
; _ FAVIN IO 20 W R - M 29 '
g . . ' 44 4‘&03 758/.3
13 {AS [2-1/2| 28.0{19 | 33 R . Bt
43 ,
-29 to | G 4 e e — Vv S . . s
29.9 65/.4 | Gravel Gravel, cobbles, and coarse |2 A &2 3%2‘ ~ 8.
10 e sand. Fines probably present '
SA it ol B T T8 = 30.07°8 1 in small quantities but
Sand Gray, clayey, silty, s te-ire 20 315‘/_5 - washed out during drilling.
i gravelly. Occasional brown 51.0
-3 | zones. Fine to medium - -47 P S SCLRN S S
grained. Partly to well ‘ 22 R T 4%50 v ?g? 4
graded. Very dense. Moist. , 7 47 9 ("
32 : Becomes more well graded TSIy =172 32046 Y 48
with depth. ; 32.8 60/.3
33 -4 Poor to no recovery of Sy T A TS T TR BT o e
' samples due to cobbly nature a3 Asge-2 383' - 825 3
2 . - of deposit. s S L 8.3
T~ { - 09 C 7078 '
‘ No recovery of samples due 16 A -7z 332 ,
to rocky/cobbly conditions. ‘
-35 , 51
e q o~ - : 2 y - | T8 75
* LRI T A N Rl G -5 IR IR
5 ! -53
38 B L N T oy I e
v N | | _ ST W
E39 — e e e .55
v - Sand Brown, gravelly, silty. 8 ke g 2-1/z 32,"0 8 i 4?‘5
30 PR gar?xf{xe'*medmvg sab- | 40.0 — 56 - o
rounded to subangular. | 26 A 2-1/2 ggg- G“ 807.3
Loy ~  Hoist to wet. | '
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ACRES AMERICAN INCORPORATED - CONSULTIHG ENGINEERS ACRES AMERICAN INCORPGRATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CUENT  ALASKA POWER AUTHORITY s w0, P5700.55 CUENT  ALASKA POWER AUTHORITY JoB NC.  P5700.55
PROJECT Susitna Hydroeiectric Project HOLE #0., AH-D-21 PROMECT  Susitna Hydroelectric Project HOLE Ne: - AH-D-21
SITE Borrow Site D SHEET N0. 5 oF 13 | = SITE rrow Site D SHEET a & oF 13 |
DEFTH SoiL. Tyre TEATER &fmﬁ%m ' ShurLe m’?&"“ DEFTH 0L TYPE %’:ﬁmﬁﬁﬁmm ’ saurLe Ptng;m-
WATER 1.0SS OR GAIN, ETC. %3 | TYrE P oEPTH | REYT'D WATER 1033 ORGAIR, ETT, No. | Teee SIZE DEFTH | My
>/ Gravel Very cobbly. Coarse sand & Silt and | Light and dark gray. Some
o (cont) g"esiﬂt— No SGIED“} recovery ((‘,]ay ) fine to medium grained sand. ' ,
ue to rocky materia?l. 3 - - ~ —74 cont Laminated. Slightly mgist. i~ e R
- ZUA jEve] agg] 0] 707 T SHEF to very stitf, 33 a5 |2-12| asels i g
to 26
—59 , 75 75.5 43
60 TS A (272 T 600 0 5073 -76 é
‘ A0 3 i
51 77 j
62 p o ] 78 78.0-80.0 ft Not laminated. ' Rt TR — |
Silt an Light and dark gray lami- ‘ . 5 -
' { Cravel nations of silt and clay. 29 | AS |2-1/2| 62.0}14 %_Z, 34 |As je-1/2 7%&6‘ = gg
6. Som2 fin& to medium grained +0 1 70 oot 5§
sand. Slightly moist to d.y. 64.0 53 N * e
Very stiff to hard. . ’ : -
64 ' 30 Gray wich some prownish —75 B R
0 | 8 |2z | eho s | 18 areas. Laminated, Very |20 |PS [2-1/2] 80.0% 2
stiff. Moist. : : ©
» | to x - v 81.2; - 59}.2 |
65.7 50/.2
-66 ) ' . 52 /
QOccasional brown Taminae. 31 | as l2-172 | 66.0120 }10 i
6 N ‘ R S
o |t 18 € ST BE o 1H
68.0 24 to 73/.5
-68 , gt N i 84.0
|32 | As j2-1/2 | €8.0 |24 16
69 i to | a7 9 T N VT T I Y-
70.0 5i i oi% 100/.4
-0 56 Gravelly zone. Very demse. |~ ~T7 77T
_7] _87 . 4, Y
fole triconed ahead in same | Occasional brown tan lami- |38 [AS | 2-3/2] 87.2113 gg
material. 1 nated clay layers present, B‘GOT‘
-72 -88 |




CLIENT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK

DRILLING REPORT

ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

JO8 NQ.

P5700, 55

HOLE M0. AH-D-21

ACRES AMERICAMN INCORPORATED - CONSULTING ENGINEERS
- BUFFALO , NEW YORK
DRILLING REPOGRT

SITE Borrow Site D SHEET NO. 7 OF 13
oo | sou e | SR SO, o e rocnos
WATER LOSS ORGALY, ETC. 7Y TvE SITE DEPTH rEY'D
89 . R
Clay Dark gray, silty. Laminated. ,
Little to no sand. Thin 39 |AS [2-1/2 89.0)24 }lg
- 90 silt layers throughout. to 21
Very stiff. Moist. 91.0 23
Occasionral gravel to 1 inch .
—~ 91 diameter.
- 82
L. 93
40 {AS }2-1/2{ 93.0] 18 %5
o 3
94 to 42
95.9 30/.1
~ 95 Mottled appearance with gray,
brown, and tan layers.
- 95
- 97
- 98
41 IAS j2-1/2 | ¢8.0119 11
to 16
- 99 Silt Tayer 95.0 to 99.3 ft. 99.3 30/.3
100 ‘
ch 3 3
- Sand Brown, silty, clayey. Fine
(CLIE to coarse grained. 77 Z=T72 [T0T-0- & | 75773
: Occasional gravel to 1/2 10134 —
102 ‘inch.
-103 Very dense. Moist.
+104 Drilling easy but difficult PN TN\ - F - i 1198 V4 s 75772
sampling. 104.2
1105
3
B o

[ cuEmT  “:IASKA POMER AUTHORITY JOB NO. TE700.55
PROVECT * . L. Hydroelectric Project HOLE Mg 45— 1-21
SITE Jrrow Site D SHEET 8z & or 13
DEPTH SOIL TYPE uﬁ:‘cm%mcm xr;crnsss. ! faurre ’mﬂ’;}m

(WMATER (O3 ORCAINM, ETC. no lvwee ]l awg DEPTH | AE— o
105 Sand Brown, silty, clayey.
{cont) Occasional gravel and
106 cobbles. Very dense. Moist.
Cobbles to 6 “nches diameter
from 105.0 to 107.5 ft.
107
(08 = o - T Gilty. Little or 48 [AS [2-1/2[108.04 ¥ 3
Sand Brown-van, silty. Little or A A R B 5 3 5
no coarse material. Moist et | _m_f’/ .
109 to wet. Dense.
_}To bzt 2 A s it s i)
45 |As | 2-1/21110.04F 2 ° 22
to i 82

111 1.4 . %0/.4

112 :

~113

-114 SN RV RIE R

46 A 1/ 1%2 : < i 58?‘],

115 Boulder at 115.0 ft. s A

Gravel, | Very hard drillin,. Con- ’
Cobbles, | tinuously in rock. Wash "‘
=116 and water contains some siit
Boulders | and sand. }

~-117

112

119

--120

1

= I L S




ACRES AMERICAN !NCORPORAIZD - CONSULTING ENG!NEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO . MEW YORK ‘ BUFFALO , NEW YORK i
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY J08 M. P5700.55 CLIENT ALASKA POWER AUTHORITY JoB NG B5700.55
* progest  Susitna Hydrialectric Project HOLE No.  AH-D-21 provecT Susitna Hydroelectric Project HOLE MO, &H-D=21
SITE Borrow Site D SHEET No. 9 oF 13 SITE Borrow Site D SHEET nn TJoF 13
oEFTH SOIL TYRE mnml:or&mcm. COWPCTHESS, | SamrLz PENETRATION sErTH son, Tyee %%fmcm‘ COUPKCTNESS, saMprLe | rERcTRATION
WATER LOSS OB GAIN, ETC. NQ | TYee | sme DEPTN | RETD ‘ WATER LOSS OR GAIN, ETC. na | YR SIZE O ATR | RES TesT
1el Gravel, Very coarse ma’]ceri al. '3/ g%‘ébl %gy’;t)
Cobbles, | Difficult drilling. Some . R
122 and silt and sand in wash water. -138 (S;?'ra‘\?e?m Softer material.
Boulders v ' Tan. Fine to coarse grained. :
‘ Littie si?t and clay. Dense.
~123 A7 T D5 12-573 ]‘%‘0' z =] 139 ) Mois®. Very cobbly. :
AR [ 2172 [ 12357 U 7573 XV A T KL e T (et
124 125.8 146 e 1403 m__‘ﬁ
1125 -143
. No sampling due to coarseness ‘
of material. !
126 142 j
. Slow drilling. In and out |
of cobbles and/or boulders. , :
127 ‘ : 144 , '
128 ~144 :
129 145 ~ !
l
-130 Matrix is fine to course : ' 146
 grained sand with gravel. 19 | AS|2-1/2 ]20’0 4 ‘750
Trace siit and clay. Very 13513 0 °
-131 dense. Moizt. Gravel sub- . - 147
raut- led tc subangular. : ; 1 ,
| 8 T A 2172 125&‘5- BN 1T Y
132 , 158 —_— HIEW
No recovery due to coarse- .
, ness of material. i
133 149
134 LSV N Y O 0 R R Y B 150
~ 134.2 .
+135 | 151
‘ 8} | 0S| 2-5/32 Z"'g.g- 2 -
136 38 152
52 | DS | 2-5/32 136.0- -
6.5
ki 153




: + RS e} g
v N : ’ 3 . y .-b.. . ) \} ! PR B . J.".;
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK , BUFFALO ; NEW YORK
DRILLING @REPORT . DRILLING’ REPORT
CLIENT ALASKA POYER AUTHORITY JOB WO. - P5700.55 CLIENT ALASKA POWER AUTHORITY JOR M.  ©5700.55
PROJECT  Susitna Hydrcelectric Project HOLE wo  AH-D-21 provecT  Susitna Hydroelectric Project HOLE ®x  4H-D-21
SITE Borrow Site D SHEET ~0. 71 oF 13 SITE Borrow Site D SHEET M& 77 oF 13
oorme | sawvwe | o e roksmonv, couracrate, ki PENETATION oo | oson e | aeren e, Asery, carr saurLe jR——
WATER LOSS OR GAIN, £TC. NO. LTYrE ] sazE U —— WATER 1083 ORGAIN, ETC. PPN nng pe— T Py TEST
153 Sand and | Brown. Fine to coarse 163 - Sand and | Brown. Fine to coarse !
Gravel orained. Gravel is sub- - Gravel grained. Little clay and y N ‘
154 {cont) rounded to subangular. , 170 {cont) silt. Occasional to ma. . 5 | A 12-1/2 {169.5] i 50/0.0
Little clay and silt. Very cobbles and boulders. very | :
dense. Damp. Orcasional dense. Damp.
155 cobbles. 171 ;
-156 172 i
| !
157 | 173
Few cobblas andfor bcuiders. ,
158 174 . -
- B5TT00/ 2 Bedrock Jointed. Siightly weathered
i ,)/2 }28 g o Diorite on joint planes. Hematite/ i
+159 175 limonite staining present,
-160 ; -176 176.0-179.0 ft Driil ratz ‘ ) : |
20 minutes/foot. |
i ]
161 : 177 ; : |
162 ‘ -178
163 -179 S
164 180 | - |
' B8 [ A [Z-172 [168.5-] 0 100/.T‘J RQD = 517, 58 | DY [1-7/8 | 175.0 | 53 -
164,
165 Increasing amounts of Yarge 181 to |
: cobbles {to 10 inches). 183.7
166 182
167 Cuttings indicate same ' 183
| material as above. ,
168 ~ 184 o se jov[1-7/e ez 7 |5t -
tn i
169 . 1435 RQD = 522! ) ]88 7 ’




BUFFALO , HEW YORK
DRILLING RE2oR

CUENT ALASKA POWER AUTHORITY
provecT  Susitna Hydroelectric Project

SITE Borrow Site D

-

T

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

JOB NO, P5700.55

HOLE w~0. AH-D-21

SHEET No.- 13 ofF 13

SExPTIicn: COLOR, CORSISTERCT, STRUCTINE,
0ErTH soiL T WER CONTENT, PLASTICITY, COMMECTRESS,

SAMPLE

WATER 1083 CA GAIN, TTC.

32T oger | meY'n

Bedrock | Jointed, slightly weathered.
Diorite Hematite/limonite staining
{cont) present on joint surfaces.

1-7/8 (contiﬁued]

Bottom of Hole 188.7 Ft.

* PYC pipe filiad with
ethylene glycol installed
to 183.7 ft.

Pneumatic piezomever tips
set at 50.0 and 120.0 ft.




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
SUFFALO , HE% YORK BUFFALO , NEW YORK -
DRILL!NG REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NO. TRETHN. G5
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-22 PRIVECT  Susitna Hydroeiectric Project HOLE NO. §%-D3-22
- SITE Borrow Site D SHEET NO. T OF 2 SITE Borrow Site D SHEET MO . ©F 2
CONTRACTOR: Denali Driiling Inc. STARTED  9:N0 A.x. August 30 1982 , . coicns cTRUCT T -
FINISHED 1:30 P.M. August 21 1982 DEPTH SOIL TYPE %&%m.ﬁ%m{u' sAMPLE ?Bimmnou
METHOD soit.  Rotary Casing and 3-7/8" Tricone CASING DIAM, SH WATER LOSS OR CALN, £1C. s frvee | oue pEFTH | RETES -
OF ] Diorit | Fractured d 3 S 12<1/21 9.0 + LT
DRILLING: ROCK HX Core Barrel CORE DIAM.  2-5/16" iorite ractured, weathered. to ' a3rsg
{ront) Hematite staining present on 9 g
LOCATION:  wATiTUDE N 3,229,532 ELEVATIONS: DATUM Ground Surface 10 fractures. — =
DEPARTURE E 746,961 ORILL PLATFORM  2092.8'
BEARING - GROUND SURFACE 2092.8'
memiAL 0P 90° ROCK SURFACE  2086.8' Bk )
OTHER piPFs  None BOTTOM OF HOLE 2068.8' 4 | DY [2-5/16110.0 { 3¢ -
WATER TABLE - to
12 RGD 0%.
e | o mee | R TR Pauree s 140
WATER LO3S OR g, ETC. wo. |Tvee®] e oEFTH | RETD 13
0 Surficial | Tundra vegetation. Cobbles
Deposits |and diorite boulders present. - .
-1 Fine material washed out 14 “
' during orilling. L
. " i
|, T DY{E-5/181 0.5 | 27 L5
to RQD approximately 20%. 5 | DY J2-5/16]14.0 ] 58 -
5 £.3 16 to
19.0
- 4 -17 Fractured, weathered,
N hematite stained.
-5 Highly weathered bedrock? 18 R x I
2| oy|e-501¢| 4.5 | o| -
Bedrack Fractured, weathered. Joints
Diorite and fractures are generally 3.0 A
- 7 hematite stained. RQD 0%. -20 RQD 0%. ;
6 | DY {2-5/16{19.0 |60 : -
| i
. 8 27 to 4
o ) sampﬁlxg. 24.
SAMPLING MEZTNOOD - SHIPPING CONTAIWEN 22
A« SHIT TURE €« AUSER M« INSERT R~ CLOTH 8AQ ’
8- THIN WALL Tupg F« WASH O - TUE 3 - PLIOFILM BAR
C = PISTON SAMMLEK P ~ WATER. COMTENT TIN Z - DISCARDED
© - CORE BAAREL Q - SLASE JAR Vi 123 | Many parallel fractures at
— — P 1 45° to the core axis. Highly
tnsPecTOR  E.J. Kleinkauf / 4;—"7/ fractured in bottom 3 inches.
‘ APPROVED AR/ c4
LoeGep By R.C. Powell Py < 4~ ¢ Hott £ hole 20.0 Ft "
DATE 2z y/, ottom of hole 24. .
2/ e o5
K R P ) - ¥ y ey i _—~ e RN
i " P Z- . 7 @ \




ACRES AMERICAN INCORPORATED - "ONSULTING ENGINEERS
BUFFALO , MEW YORK
DRILLINS REPORT

TLot3

ACRES AMERICAN INCORPORATED - CONSULTING ENGlNEERS‘

BUFFALO , NEW YORK

DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY Jog No,  P5700.55
PROJECT Susitna Hydroelectric Project HOLE NO. NH-D-23
SITE Borrow Site D SHEET NO. 1 oF 11
contracror: Denali Drilling Inc. startep 9:30  Am,  August 21, 19 82
. INJSHED 11:30 Ama.  September 2, 19 82
METHOD soi. Rotary Casing & 3-7/8" 4F\rchmne CASING OiAM. HW 4-1/2° 0.D.
oF 4" 1.D.
DRILLING: rocg None CORE DIAM.  None
Location:  wmtwoe N 3,232,870 ELEVATIONS: DATUM Ground Surface
pepaRTURE E 744,336 ORILL PLATFORM 2163.0l
BEARING - 5 GROUND SURFacE  2163.0
nTiaL op 9C ROCK SURFACE - i
OTHER DiPs  None BOTTOM OF HOLE 2003.0
WATER TABLE -
DEPTH soIL TYPE TWATER _gm‘:wfms?dﬁnc:‘dcm#.nr saumrLE "‘"‘:‘;‘r"""
WATER (O3S OR GAIN, ETT. %o, |vveE®]  size vermR | RETD
0 Cobbles Vegetation and surficial
and deposits. No SWD'H ng
-1 Boulders
-2
11407 4" 1 2.3 g"
-3 to
5.2
-4 Actual contact depth
SRV IR I unknown. _ _ _ | _ . _ _ _ ]
Sand Tan, silty. Sand fine to
-5 coarse grained. Well
graded. Occasional fine, :
subangular gravel. Moist.
-6 Medium consistency. TR 12-1/2 1 6.0- | 0°] 50/2"
6.2
-7
-8
9 3RS [2-172{ 85z | 10 13
SAMPMUKG PITROD SHIPPING COMTAINER .
B 4. akT TUM €. AUSER ¥ - INSERT £+ CLOTH BAS
8~ THIN WALL TUSK ¥ - WASH O - TUSE i «+ PLIOFILM 846
C o~ PISTON MMPLER P -~ WATER CONTENT TIN ~ DISCARDED
D~ CORE SAnREL 7 -+ GLASS JAR
INSPECTOR E.J. Kleinkauf /2‘7 /
, APPROVED
LOGSED BY R.C. Powell Y, /
DATE i2f 7/zb
R B 3 o a

CLIENT ALASKA PGWER AUTHORITY o8 nc.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE na AM-D-23
SITE Borrow Site D SHEET 8k 2 oF 11
verm | son e | Cincmeer kst courerts, TawrLe | revernen
WATER 1633 OR GAIN, ETC, o |Teee | soE OLETH | AT TES
9 Sand Tan, siity. Sand Tine to 3 ' 17
{cont) coarse grained. Well 24
-10 graded. Occasional sub- 29
anguiar grave. Moist. )
~-11 .
41hn 4 IN.e-1
_ 11.3
-12 Little fine gravel. Demse, | & |AS |9-1/2 j11.3 | ac® ]
1' layer of red-brown sand. i0 21
31
-13 13.1 50/4"
-14
5 ‘ & [AS [2-1/2 |18.5 %" 20
- Tan, silty. Partly graded. ta 28
Little coarse gravel. 22
Moist. Dense. 16.5 25
-16
-1 TS [2=172 [17.0 15T 18
Tl I T T T B iy to 15
-18 Sand Tan with some red-brown 22
and to black Tlayers. Fine to 19.0 43
511t nedium nrained sand.
-19 koakly laminated. Occa- .
sjonal dark sand lenses.
Moist. Dense.
-20
-el ETR [2-172 [21.0- ] & | 60/5°
~ 21.4 1}
-22 Boulders and cobbles
common throughout.
-23 A 22 [ 3.0 [ TR
23.4
-24 : ‘
25




N ACRES AMERICAN IHCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
R BUFFALO , NEW YORK BUFFALO , NEW YORK :
DRILLING REPORT DRILLING REPORT _
b b CUENT RLASKA POWER AUTHORITY Joe wo.  P5700.55 CUENT ALASKA POWER AUTHORITY JoB w0,  F5730.55
PROJEX. ¢ Susitna Hydroelectric Project HOLE RO. AH-D-23 PROJECT Susitna Hydroelectric Project HOLE ng LH-D-23
SIvE Borrow Site D o SHEET wo, 3 oF 11 SITE Borrow Site © sHEET 8 £ oF 11
L S A e e, cntﬁmcai TICATY, CoumeTt, SAmrLE et vertk | sow Tvee S ariR comrn coﬂbﬁ‘ﬁm’mﬁ' _ amme i
WATER LOS2 O GAIR, ETC. na fveee ] sue oertH | wetn WATER LOSS.OR GAIR, ETC. no frees | s@e oeeth | pern
LS Sand Tan. Weakly laminated. 41 sand Tan, silty. Fine to 16 | As2-1/2141.0 | ] 12
and Fine to medium grained coarse grained. Some to 36
-26 Sitt sand. Moist. Dense. -42 fine subangular gravel. ‘ ‘ 40/3"
(cont) Partly graded. Medium _ 42.3
consistency. Wet.
S A S -43 e
7 Sand Tan. Some sili.” Fine'ts ~ [10 | AS |2-172 [27.0 [167| 22 R R ES VAN BN R
medium grained. Very to 35 » 43.8 | . i B60/4
o8 poorly graded. Moist. 4 -44 ' :
. Dense. 29.0 4y g
2 . N 0[R2 (80 |3 27 w 18 [ AST2-172 | 45.0 138" 27
Silty. Occasional 1/4° 35 : to ‘ 35
20 thick silt Jenses. to a0 T SR N 0 : | 72
31.0 57 Silt Tan-gray, sandy, gravelly. 46.5 1 et
Moist. Very Derise. , 1
-31 Occasional fine, sub- A {77310 (12 77 1 Sand” T 7 “TanZgrey, “gravely.” Both” TR iz T T St —
angular to angular gravel. to 32 and sand and gravel are fine to 48.0 1 . BS
3 32 .48 Silt coarse grained. Gravel is B
-32 33.0 I 53 subrounded to subangular. '
. Poorly graded. Moist. 4
33 b _49 { Very deuse. 49.0-50.5 _
3 Tan, silty. Fine to medium {13 | AS }2-1/2 | 33.0 |14 21 possibly frozen. 20 [ AS [2-172148.0 T i2F 29
grained. Very pooriy to 33 ’ to 45
3 graded. Moist. Ver» dense. 47 -50 j 45/3"
-34 3.0 51 50.3 |
-35 -51 21| BS [2-172 |51.0 1% o —
| [t I egion
36 -52 Becomes more sandy with : 52.4
. depth. Wet. Dense.
37 One large piece of yravel- [14 |AS |2-1/2 [37.0 | 5" 58 -3 Gravel to 2" diameter. 22 [R5 [2-172 [53.0- 1 &850 —
diorite. Wet. to 61 Multi-colored sand lenses. | 53.8 & is5p/3"
' 50/4" ‘
-38 ~ 38.3 -54
: T 7 7 7 7sand T T | RMuTti-coTored.” CittTe” T '
. 3 - ; 13 . ’
39 - - Fsand T T Tan ST, BRe s T T T | A [Tz mO o e 55 gravel tu 1 (subrounded to | ot getsym e 5w Tya7ew
: o1 angular). Poorly graded.
coarse grained. Partly Cles.s. " Wet. Dense. . 55.5
.40 graded. Medium consistency. 56 *
Wet. Some fine gravei. :
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e . Do .t B X SR e e T CNT - DR . B R S - . . oy, T P T

R B O R B NP I s

ACRES AMERICAN INCORPOCRATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALC , NEW YORKX : BUFFALO , NEW YORX
DRILLING REPRDRT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jos wo. P5700.55 CLENT ALASKA POWER AUTHORITY 108 MO, P5700.55
PROMECT Susitna Hydroelectric Project HOLE wo. AH-D-23 PROVECT Susitna Hydroelectric Project HOLE ME  AH-D-23
SITE Borrow Site D SHEET NO. 5 OF 11 SITE Borrow Site D SHEET N&x § OF 13}
otPrH. | soiL Tree umcm:rrfg’.'or&mcm.mn;cmm ) samereE iy : oerrn | sow Tree %‘émmm ! sAmrLE FENETRATION
; . WATER 1033 ORGAIN, EYC, wo. |Tree | szE DEPTH. | RETD WATER L0338 ORGALN, ETC. [Pl erey pa——" PPy ey TEST
57 Sand Tan, silty, gravelly. Sand |24 | AS | 2-1/2] 57.0-] 2" 40 73 Gravel Tan-gray. Some sand, si1t. |
(cont) is fine to coarse graineud. 57.7 35/2" ; (cont) clay matrix. Very dense to .
-58 Gravel is fine grained and ' -74 hard. Moist. Large amounts “
subangular to angular. of toarse gravel and cobbles
Partly graded. Wet. t present.
-59 Deise. 25 | AS | 2-1/2] 59.0 | 9" 11 -75
o || &
60 Well graded. Gravel to 61.0 55 -76
1-1/2 subrounded to sub- ‘
61 angular. Occasional
] cobbles. 26 | AS| 2-1/2] 61.0 | 157 17 -77 Baulder 77.0-78.0".
t K3 ‘
° 49
62 7 -78
63.0 74
Dense to very dense. ’
A BT iy Rt 27 | S | 2-172] 63.0-| °*| 35/5" -79
and Gray-tan, clayey. Trace , 63.4
54 Silt gravel {fine grained).
' Sanu is fine to coarse -80 N T A 12-1721{80.0- 1 q071"
grained. Very dense to 80.1 ‘
hard. Moist, ’ .
65 -81
66 28 | AS | 2-1/2] €6.0-| 57 30 ez
66.8 50/4" :
67 | , 83 Numerous cobbles,
13: N SO 2 RS meT1E , ! -84
Gravel 7| “Tan-gray.” Seme sand, si1t 7|29 | AS | 2-1/2 68.0- 4" 37
and clay matrix. Gravel to | ‘ 68.7 50/2"
69 2" subrounded to angular. 85
Very dense to hard. Moist. ! j -85
70 ’ -86
71 55 TR [ 2172 L0 35077 -87
; ' 71.2
72 Large amounts of coarse ! ] -88
gravel and cobbles. ;
73 89
¢ ' ' N I S o - : WE L v, d [ ¢
i ~t L. R IR PR e " = g e S Tee !
. ; A ~ . v o o '.*“ " v ot P




ACRES AMERICAN INCORPOR®TED - CONSULTING ENGINEERS
BUFFALO , HEW YORK
DRILLING BREPORT

ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS
BUFFALO , KEW YORK
DRILLING REPORT

CLIENT ALASKA POHER AUTHORITY JoB mo, P5700.55
PROJECT Susitna Hydroelectric Project HOLE No. BH-D-23
SITE Borrow Site D SHEET wa, 7 oF 11
I .
R remrn
WATER LOSS OB CAlK, ETC, NO. TYPE SIZE CEPTH RET'D
89 travel | Tlan-gray, sand, si1t and
{cont) clay matrix. Very dense
-90 to hard. Numerous cobbles
and large amount of coarse
gravel.
-91
-2 Sand Tannich gray. S it
an annish gray. Some si — — W
and clay. Fine to coarse 32 {As 1212 gg’g ? g%
93 grained. Some subrounded - =q /3"
to subangular gravel. =
Partly graded. Medium
~94 consistency. Wet.
Temperature 120C.
~95 33 [AS- | 2-172] 85.0- & 37
96.3 66
i
96 50/4
-97
-8 Well graded. RS | 2-172| 98.0- 3] 8
99.4 | 62
99 2073
-100 Little gravel to 1". | — W
Dense to very dense. 35 1AS | 2-1/2{ 100.0}] 13 %?
101 & &7
) 102.0 63
-102
-103 3 |AS [ 2-1/2] 103.04 57| 26
: ’ 104.3 61
] i¥
-104 Occasional pockets of 50/4
overconsolidated clay,
105 with hematite staining,

CHiENT ALASKA POMER AUTHORITY 008 Be  TE700.55
PROJECT Susitna Hydroelectric Project HOLE me  5--3-23
SITE Borrow Site D SHEET N0, £ oF 11
b | s e | e rosmnon

WATER LOSS ORGAIN, ETC, HQ ™ e oEFTH P e 3
105 Sand Tannish-gray, some silt -
106 {cont) and clay. Little gravel
- to 1-1/2" (subrounded to
subangular}. Clay present
107 in overconsolidated pockets. ‘ ;
- Moist. Dense to very dense.| 37 [AS | 2-1/2] 107.0] 1% .14
Temperature 140C. | .38
to , 63
-108 : "
108.8 . 5078
-109 K O B Y TN S
‘ 109.8 . bafq
-110 Increasing silt content. :
Contains red-brown lamina. i
S111 Temperature 11°C. e
39 1AS | 2-1/21 111.04 =% 36
| 112.3 ! By

-112 . 5074

Dark gray, siity. Very +
dense. Moist to wet.

113 Temperature 100C.

40 }AS | 2-1/2} 113.4 ¥ 27
114.3 T 46

-114 i B0/an

-115 :

-116 ]

-117 :

-118 Gray to dark gray. Some A B VY AR TN S 7

silt. Sand is fine to 119.3 i 50

L9 medium grained. Very 50/3"

- dense. Wet.

-120
121




ACRES AMER!CAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING RE™ORT

ACRES AMERICAN INCORPORATED - CONSULTING EMNGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO, P5700.55
PROJECT Susitna Hydroelectric Project HOLE No.  AH-D-23
SITE Borrow Site D sHEES vo. 9 oF 11
o | sowrvee | PSR oo rASmony, couraeri i o
WATER LOSS OR GAIN, ETC, No. | Tvee | szE oZFTR | rETD
121 Sand Dark olive gray. Fine
{cont) grained. Trace silt.
-122 Very dense. Wet. A2 TAS Z1771192.0-1117 27
| Tertperature 10°c. ZiA e 123:3 ! 53
n
-123 50/3
-124
-125
~-126 431 AS | 2-1/2{126.0-1 ¢ 24
127.2 51
-127 1/2" thick clay layer. 50/2
Temperature 8°C,
-128 44 1 AS | 2-1/2]128.0-{13% 23
Occasional gravel to 1. ' 129.2 56“
-129 50/2
{-130 ) - - —
3 Tayer of silt. S I 2
50/3"
-131 Fine to medium grained.
Moist. Temperature 11°9C.
-132 46 | AS | 2-1/2]132.0-112° 21
133.3 51
-133 50/3
-134
-135
-136 Weakly lamirated. TR [ 2-172[13%6.0-[ 1 | 28
137.0 96
137

CLIENT ALASKA POWER AUTHORITY JOB NO. THHTDD .55
PROJECT Susitna Hydroelectric Project HOLE §o. #-D-23
SITE Borrow Site D SHEET NO. 77 oF 1]
oEFTH SOIL TYPE et cg‘r:mf:':g&sncm. ;n::cma& ' sAMPLE BERCTRATION
WATER LOSS OR GAIN, ETC. wa Jrves | see erm Jwral o
137 Sand Olive yray, silty. Fine
{cont) to coarse grained (mostly
-138 fine), occasional gravel
to 1-1/2. VvVery dense.
Moist. Weakly Jaminated.
-139 Temperature 12°C.
~140 48 [ RS [2-172 | 14009 1% "33
141.0 93
-141 ot
-142
-143
et S S 49 RS [2-1/2 | 188,015 ™18
Silt 0live gray. Thinly 145.2 ' ;ﬂqgn
-145 and Taminated with fine sand. ‘ 59$2
Clay Occasional fine gravel. T
Dense to very stiff. i
-145 Temperature 109C. 50 | AS |2-172 |136.0- lgu{' 15
147.2 o3
-147 ~ Bbs2r
148 i
51 J AS |2-1/2 1148.0-] 18"
Alternating layers of fine | / 149.2 i §§
sand, silt, and silty clay. i 50420
-149 Thinly to weakly laminated. :
150
-151~ o} — = —— e e ———— .(
Sand 0live gray, silty. Fine
. m@hmm Very dense. » v ‘
-152 Moist. 52 T AS [2-1/2 | 152.0-] 571 10
153.0 94
153

L0



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

Moist. Occasional layers
of laminated silt and clay.

CLIENT ALASKA POWER AUTHORITY Jos no.  P5700.55
PROJECT Susitna Hydroelectric Project nHoLe wo. AH-D-23
SITE EON‘OW Site D SHEET NO. 11 OF 11
e e remao

WATER LOSS OX GAlN, ETC. Ko | vTyee SizE cEFTH | RET'D
153 Sand Olive grav, silty. Fine
154 {cont) grained. Very dense.

Bottom of Fole: 160.0°




s NAR. 2

oY ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
A BUFFALO , HEW YORK BUFFALO , NEW YORK
: DRILLING REPORT ’ DRILLING REPORT
A CLIENT ALASKA POWZR AUTHORITY . Jos No.  P5700.55 CLIENT  ALASKA POWER AUTHORITY JO8 MO,  US700.55
PROJECT Susitra Hydroelectric Project HOLE No, ~ AE-D-24 PROVEET Susitna Hydroelectric Project HOLE BC:  Lu.D-24
SITE Borrow Site D « sHeer N0, 1 OF 5 SITE Borrow Site D SHEET NG ~ ©OF 5§
coNTRACTOR: Denali Drilling Inc. starTep 12:30 P.4.  August 23 te 82 . N i , , ‘ "
)  FINISHED  5:00 P.W.  Autust 26 19 82 oo | son v | Emeren Caeut. PASICTY, COMMETRESS, TamrtE Aoy

S RETHOD soi Rotary Casing and 3-7/8" Tricone casiNGg DIAM. Hk, 4-1/2" 0.D. WATER LOSS O GAIN, ETC. Mo | Tvee | szE PP fr—

‘ “‘ OF N . . . 4" I-D. 9 S d Y - ‘ >
. DRILLING: Core Barrel With Diamond Bit CORE DIAM. 1-7/8" an Tan, gravelly, silty. Gravell 4 | AS{2-1/2{ 9.0 | & | 10 4
~.~ rock NQ Core Barre ‘ NG, i-7/8 {cont) to 1-1/2 inch, subrgunded to to 14 )

LOGATION:  LaTiTuDE N 3,231,080 ELEVATIONS: DATUM Ground Surface ‘ 10 subangular. Damp. » ¢ 15
K DEPARTURE £ 741,250 DRILL PLATFORM  2165.9 11.0 | . ¥ .
: BEARING - GROUND SURFACE 2765.9 11 . : A
E INTIAL oip Y0° ROCK SURFACE  2135.9 B -
o OTHER JIPS  None ROTTOM OF HOLE  2107.0 ;
: WATER TABLE 12 Sand and | 6 to 8 inch cobble at : g
: o —— g Gravel 11.5 ft. Hole sloughing. ; 3
: CEPTM SOIL. YYPE "nr:;?gmrr' ths?t;iﬁcw’lmess. ' sAMPLE mt:tv:’mu Wash s tan colored. :
-~ ' WATER 1035 OR GAN, ETC. wo. {rveel®| size | oermy | RETD -12 Sand is fine to coarse ‘ *
0 Surficiall Brown sandy gravel. Some grained. Silty, gravelly. ; \
. Deposits | silt. Trace organics. Damp. 16 Temperature 8°C. . n
-] | Moisture content 8 %. 5 | asfz-w2 |40 iz 0 15
) 1| ac[a-z] 15 | € 5 15 to 2
to : 16.0 L35 g
: 3.5 9 K : ;
T
e 4 17 Gravel to 1-1/2 inch. o R Kot Rt B B .
R Sand Tan to brown. Fine to coars . Clayey. Tan-gray. Very to 1A "
. grained. Gravel to 1 inch. 18 gspse. Moist. Temperature 18.5 | | 89
R b~ 5 Silty with up to 25¢ total - 5eC,
fines content. Well graded. | 2 | as{2-1/2| 4.5 |10 7 e mn: ]
L : Dense. Damp. Temperature to 7 19 ;
. - 6 8°C. 6.3 7 7UAs [z (190 T 7710
s to i 50/.4

A SH .7 20 ' 19.9 ;

S Gravel is subrounded to sub- ¢ ‘ 1 Fine content increasing with 2172 1 20.0 3 0/ ,

PRECS anqular. 3 | m|ewz) 70 | 8] 7 ’ depth \8..A_12-1/2 L20.0 1870 o/ ]

- 8 to B

Teuperature 10°C. 8 '

L. 9 { 9.0 { - ‘
SAHPUNG HETIOO SHIPPING COMTAINER K 9 A 2_1/2 32' ?~ H 50/*] }-f

® 5. seuw Tuet £- AuUSER " - INTEAT X cLoTH BAG z: ¢

2 -~ THIH WALL TUSE F o WAUM O - TUBE %~ PLIOFILI BAG i

. C = PISTON SAMPLER P < WATER COMTENT Tix Z - DISCARDED :

¥ ol D - CORE PARREL 7 Q - GLASS JAR . 23 .

W wspecTor  E.J. Kieinkauf ) f“ ‘ /f'& . g
B o aeerover A g N
S { tocsED 8Y R.A. Werneiwski VY & Clay Silty, sendy (Fine tJ coarse | 10 | AS [2-1/2 124.0-1 6 27 '

‘ . DATE /2/85/6T %rained . Gravel and rock ) 24.7 50/.2

25 ragments. , T




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN IHCORPORATED - CONSULTING ENGINEERS
Ty BUFFALO , HEW YGRK BUFFALO , NEW YORK
f ) DRILLING REPORT DRILLING REPORT
' CUERT  ALASKA POWER AUTHORITY JoB NO.  P5700.55 CLIENT ALASKA POWER AUTHORITY JOB MO,  FETDN.L5S
. PROJECT susitna Mydroelectric Project HOLE N0, AH-D-24 PROJECT  Susitna Hydroelectric Project HOLE mo  L~-3-28
SITE Burrow Site D SHEET NO. 3 OF 5 SITE Borrow Site D SHEET #0. 2 oF 5
perTH solL Tvee %Ré:"w?&mm-w'hﬂaxﬁ' Phures Tcsrm‘ OEFTH SOIL. TYPE um;"cmsem. coan'tcmus. ) Frurie m o
WATER LO3S Oft CA’N, ETC, na {TYeE | sue oEpTH | 2ETD WATER 1033 OR GAIN, ETC, wo. freee | saze oerme | reT'y k TEST _
25 Clay? Silty, sandy. Many cobbles 4 Bedrock Diorite breccia. Weathered, |12 {continued) Q‘
(cont) and/or boulders. Rcck frag- ‘ "™ Iéndesgte fractured. Joigts aj‘: 45° ‘t;o
26 - ments. - cont core axis on a 4 to 12 inc ;
1T TA [2-1/2 ggg— 0 75/.3 , spacing. v,
| o7 B P 13 DY |1-7/8 | 41.5{60
; ta :
28 -44 | Run #2 had 100% recovery. 46.3
80% RQD.
29 45
30 46 ‘
Bedrock Very hard, slow driiling. ' ‘ i N
Spoon sampler bouncing on
—31 either boulder or bedrock. 47 i ‘ -
32 : 48 48.8-49.4 MWeathered zone. |14 | DY [1-7/8| 46.5] 58 ? -
. to |
33 49 Run #3 had 98% recovery. 51.5 {
87% RQD.
34 50 — e e ] "
‘ Rock becomes much harder.
. Very slow driiling.
35 -51
—36 | 52 15 {ov|1-7/8] 55|29 | -
. ] ‘ to
37 Started coring at 37.0 ft. 53 Run #4 had 100% recovery. . 53.9
. . ’ 100% RQD. :
Andesite | Jointed. : -
38 Run #1 had 100% core ve- 54 i
covery and an RQD of 93%. 12 | DY | 1-7/8} 37.0| 54 - N 16 | oy |1-7/8 | s56.0] 24 -
to B , .
—39 ' 8.5 55 Run #5 had 100% recovery. to =
. 0% RQD. 56.0 o
40 56 7 [ OV [1-7/8 | 56.0] 3% n '
Run #6 had 100% recovery. 1 to
4] ‘ i 100% RQD, Y 58.9




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

cueNt - ALASKA POWER AUTHORITY JOB NO.  P5700.55

PROJECT Susitna Hyd}oelectric Project HOLE NO. AH-D-24

SITE Borrow Site § SHEET M0. 5 oOF 5

DE3CRiPTION: COLOR, COMSISTENCY, STRUCTURE,
WATER SONTEXT, FLASTICITY, COMPACTHESS,
WATER 1058 OR GALN, ETC.

2E

Bedrock tinued)

{cont}

Bottom of Hole 58.9 Ft.
* Installed pneumatic piezo-
meter with tip at 25.8 ft.

* 2-inch PVC pipe installed
to 30.8 ft.




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW Y(: K
® DRILLING REPORT

ACRES AMERICAN INCORPORATED -~ CONSULTING ENGINEERS
BUFFALO , HEW YORK
DRiLLING REPORT

CUENT ALASKA POWER AUTHORITY Jos No.  P5700.55 CLIENT  ALASKA POWER AUTHORITY JOB NO.

PROJECT Susitna Hydroelectric Project HOLE NO, AH-D-25

PROJECT Susitna Hydroelectric Project HOLE MO,

SITE Watana Relict Channel SHEET NO. 1 OF 7 SITE Watana Relict Channel SHEET NO:

CONTRACTOR: Denali Drilling Inc. STARTED.  11:00 AM. August 27 1982 PESCmIPTION: COLOR, CONSISTENCY, STRUCTURE,

FINISHED  11:30 AW, September 5 19 82 RATER CONTEXT, PLASTICITY, COMPACTHESS,
Mg 00 sow Rotary Casing With 3-7/8" Triconecasing nDiam, HY, 231/2" 0.D. WATER LOSS OR GAIN, £1C.
oF 1.D. -
DRILLING: Rock NQ Core Barrel With Diamond Bit cORE oM.  NQ, 1-7/8" Grgy : glay ey, with ra?gmar
H Size Denison Core Barrel %’g suhan%ularwgtiz%ve ded

LOCATION: LATITUDE N 3,232,611 ELEVATIONS: DATUM Ground Surface C rous 2“ ! te dgrabg_l.
DePARTURE £ 742,262 DRILL PLATFORM  1986.7 vbarse Tragments and cobbles,
BEARING - GROUND SURFACE 19gg.7 , mostly diorite.

INITIAL DIP  90° ROCK SURFACE
OTHER DIPS  Nope BOTTOM OF HOLE 1g9g.7
WATER TABLE

DESCRIPTION: COLOR ; COMSISTERCY, STRUCTURE, SAMPLE
3OIL TYPE WATER CONTENT, PLASTICITY, COMPACTNESS,
WATER LOSS OR GAIH, ETC. T

N oEPTH

Surficial | Roots, peat, and other
Deposits | organic material.

' ) Cobbles encountered through-
3.0 " out.
to

5.0

5.0

to ] Sampling mode changed cften
‘ fromsplit spoon (o rock

7.0 ‘ coring when boulders were

encountered.

Gray, clayey, with sub- 7.0
angular and angular gravel, *
wet. Cobbles throushoyt, to

9.0

JAMPLING METHOO ’ SHIPPING CONTAINER
As SPLIT TUBE ¥ - INSERT

R - CLOTH BAG
B THIN WALL TUBE 0 - TUBE $ - PLIOFILI 240

G+ PISTOR SAMPLER P ~ WATER CONTENT TIN Z ~ DISCARDED
0 - CORE BARREL Q « SLASS JAR /

iNSPECTOR . E_J. Kleinkauf : g ]/ &(i
APPROVED . v
LOGGED BY R.G. Adams © - e
2

DATE /2/4%62,

Very cabbly.




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT  ALASKA FOWER AUTHORITY

PROJECT Susitna Hydroelectric

SITE Watana Relict Channel

JOB NO. P5700.55
HOLE 0. AH-D-25

SHEET NO. 3 OF

pEgcmiprion: COLOR, CONSISTENCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMPACTNESS,

WATER £OSS OR GAIN, ETC,

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPOR™

CLIENT  ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project

SITE Watana Relict Channel

JoB NO, PRINL.55

HOLE NO, Ri-eZ5

sesr o & oF 7

Gray, mostly medium grained

Int inued

pescmencx: COLOR, CORBISTENCTY, STRUCTURE,
WATER CONTENT,, PLASTICITY, COMPACTNESS,

WATER 10SS R GAIN, ETC,

TEST

with some coarser material

present. Trace silt. Wet.
Moisture content 144,

E3

2-1/2

Rusty brown, clayey,
gravelly, very deprse, moist
to wet. Coarse fraction
subrounded.  Moisture con-
tent 13%.

Sand moderately to highly
oxidized. Fractured rock
to 2 inches present.

Becomes more rocky, numerous
cobbles throughout.

Red-brown, gravelly, with
numerous cebbles throughout.
Very dense.

Sampling difficult due to
numerous cobbles and
boulders.

Si1t layer 53.0-54.0, Tami-
nated. Some gravel and

vcoarse sand throughout. ‘
\ Very stiff, moist, oxidated.
A

Very rocky.
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK

DRILLING REPORT
CUENT  ALASKA POWER AUTHORITY

PROJECT Susitna Hydroelectric Project HOLE NG, I~ol.25

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPFPORT
CUENT - ALASKA POWER AUTHORITY JoB M0,  P5700.55
PROJECT Susitna Hydroelectric Project MOLE MNO. £ ;-25
SITE Watana Relict Channel SHEET 0. 5 oF 7
pert | - soiL vveE %&mﬁﬁcﬁ:ﬂm‘ shurre mﬁ:‘?"”
WATER LDSS OR GAIM, £TC. ®a | Teee ] soe DEFTR | RET'D
.57 Sand Brown, fine-coarse grained. {pQ A} 2-1/2157.0 | 0 130/Ref
{cont) Gap graded. Gravelly, silty.
58 Very dense. Moist. Very
rocky.
59
-60 3
20A |DS |2-5/16] 58.0 | 17 -
61 to
63.5
62
-63
w3l
-65
66
« 21 |A 2-1/2 229’ 0 40/ .1
67 .
68 Predominately medium grained —~
with some fine and trace 22 Ay 2-172 6%)0 9 g%
coarse. Trace siit. Very 69.1 40/ .1
—69 dense. Moisture content -
174,
wit
=71
Coarse, subangular. Many
Cobbles. ‘
72 23 |05 [2-5/76| 72,0 | 21 o
fGravel . to
=73 7.0

Joa NO. . YE73D.55 |

SITE Watana Relict Channel SHEET NO. © OF 7
, - T )
DEPTH. S0iL TYPE %{”‘:—'fnmm cm.'on.amn‘ mm‘my' saurLe tm_{gtm
’ WATER LO3S ORGAIN, EYE, wo, [t | sae oePtH | nevn L
13 Gravel Coarse, subangular. Many 23 }{continued)
{cont) cobbles. i

74

75 Denison sampler used because
of coarseness and hardness. -

76

77 %

78 . "

79 23 lps {2-51¢ 78.0( 7 | -

to

80 81.5 “

i

-81 ) g

g2 | ’ :

-83 Gravel and cored rock. —
Gravel averages 1/2 inch " _ .
subrounded to subangular. ¢5 DS [1-7/8| 83.011& -

-84 i to

85.0

-85

36
No sampling.  Triconed.

87

-88 -

| 80 | i




ACRES AMERICAR INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORTY

- CuEnNT  ALASKA POWER AUTHORITY JOB NO. P5700.55
PROJECT  Susitna Hydroelectric Project HOLE ®O. AH-D-25
I SITE Watana Relict Channel SHEET 0. 7 OF 7

PESCAPTION: COLOR, CORBISTERCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMPRCTNESS,
WATER LOSS ORGAIN, £TC.

Gravel and cored rock. No
sampling. Hole triconed to
90.0 ft

Bottom of Hole 90 Ft.

* Pneumatic piezometer tip
installed at 84.5 ft.




ACRES AMERICAM INCORPORATED - CONSULTING ENGINEERS , AGRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ‘
BUFFALO , NEW YORK BUFFALO , NEW YORK ' )
DRILLING REPORT ' DRILLING REPORT '
CLIENY ALASKA POWER AUTHORITY JOB NO.  P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NO.  #5700.58
PROJECT  Susitna Hydroelectric Project HOLE NO. AH-D-26 PROJECT Susitna Hydroeleciric Project HOLE NO. fieD-26
SITE Watana Relict Channel SHEET 8O. 1 OF 8 SITE Watana Relict Channel SHEET NO: I OF § |
CoNTRAcTOR: Denali Drilling Inc. STARTED  9:30 A .M. September 3 19 82 pEscRIvTION: COLOR, CONSISTENCY, STRUCTURE, " e
FINISHED  6:00 P .M. Segtember 9 1982 oEPTH | soi Tvee RATER CONTENT, FLASTICITY, COMMCTRESS, e el
METHOD soi.  Rotary Casing and 5-5/8" Tricone CASING DIAM. SW, 6-3/4"0.D. . SATER Lass oRaww, ETC %o jrvee| sze | ooeem [merms i
GF 6" I.D. Sand Tan, fine to coarse grained, : i
DRILLING: ROCK HX Core Barrel coRe DiAM.  HX, 2-5/16" ] (?:gnt) silly, gravelly. Degse f 2 i Asf2-172f 9.0 |17 ¢ ?g
: . 10 ; .
LOCATION:  LATITUBE N 3,230,658 ELEVATIONS: DATUM Ground Surface Moist. to i1
DEPARTURE £ 746,598 ORILL PLATFORM  2214.7' .0 i 20
BEARING - GROUND SURFACE 2214.7' 11 | S
INITIAL OIP . gQ° ROCK SURFACE 2118.7°
ovier piFs Hore BOTTOM OF KOLE  2104.8' i
WATER TABLE 17 ]
pEscmipTION: COLOR, consn@v.s‘m:cwnt, sSAuUPLE PERETRATION
DEPTH Wit TYRE WATER mw&rv, COMPMCTNESS, _ - ' pe . 13
; — hikahoadokaihlis LB L S I AL £ \ B Tan, very siity, well graded.
0 Surficial |Boulder at edge of hole. Gravel subrounded to sub- :
Deposits | Numerous cobbles to 4 ¥t. | En angular to 1-1/2 inches, : B S !
- 1 Temperature 9°C. 3| AS|2-1/2 114.0 |17 32
; _ to | 53 .
15 15.2 48072
2 Silt | Tan, sandy, gravelly. Sand ' :
is fine to coarse grained.
3 -16 Gravel is angular to sub- )
- angular (to 2 inches). Well ‘ ; i
, graded. Very dense. Moist. : ]
, . =17 .
-~ 4 Sand Tan, fine to coarse grained, ; f ,
silty, gravelly. Gravel to : v , ‘ .
2 inches, subangular to | - @
~ 5 | angular. Moist. Very dense.] 1 | &S |2-1/2 4.2 113 37 : 18 Temperature 8°C. r
'r Scattered larger material. to 55 5
: | 25 - . S , 3
6 . 6.2 34 19 AEEIREL R A
7 -20 J
i Scattered coarse gravel and .
cobbies, ».
- 8 , : 21
-9 22 o
SAUPLIRG METROO SHIPPING COMTAINER
% - spuT TURE £ AUGEN ® - INSCRT R - CLOTH 8Ag : . .
B THIN WALL TUSE F- WASH o - TuRE 3 PLIOFILK #4G 5 fASj2-1/2422.5 111 | &
€~ PISTON SAMPLER P~ WATER CONTENT TIN 1. DlSCAHDED _23 t() 72
= O ~ CORE BARREL Q - SLANS. JAN ]
£.d Kleinkauf ~7 ‘ ‘ 23.6 . . 50/1
INSPECTOR .Jd. Kleinkau W
APPROVED -
LOGGED BY R.C. Powell x// f’b / 24 .
DATE  /2/4 /{/Z/ "




.":fj ' ' ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS : | ACRES AMERICAN INCORPORATED - CONSULTiNG ENGINEERS
ST BUFFALD , HEW YORK , BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY JOB NO.  P5700.55 cueNt  ALASKA POWER AUTHORITY JOB NO. TETIN.5E
PROJECT Susitna Hydroelectric Preject HOLE wo. AH-D-26 ProJECT Susitna Hydroelectric Project HOLE NO. 132§
SITE Watana Relict Channel SHEET 0. 3 ©oF 8 v SITE Watana Relict Channel SHEET NO: 4. OF & Y
pEPTH | solL Tvee %ﬂg‘frgfﬁismm.m&anag * SamrLE ekl oEPTH [ soiL TvrE %m:mm i samrLe s PEREaToN
WATER LDSS OR GAlN, ETC. ) %o | TrrE ] sze oEFTH | RETD WATER LO3S OR GAIM, ETC, %o Tree | sz vpr— aﬂfm;f £ST
2 Silt Tan, sandy, gravelly. Well : 4l Silt 01ive gray, clayey, sandy, f |
(cont) graded. Very dense. Moist. : {cont) gravelly. Sand fine to _ =
26 42 coarse grained. - Gravel to °
. 2 inches, subangular to ’
»7 _ " angular. Partly graded.
el = b Hard. Moist. Temperature <o - '
Clay Olive gray. A mixtur: of 6| as|2-1/2| 27,0016 | 19 | 13°C. 10 pAsqz-ize | ago) e 28, v
clay, silt, and sand. Well to 26 ‘ : 43.8 '
28 graded. Gravelly, sub- 28.4 50,5 44
angular to angulan to 2-1/2
inches. Very dense to hard.
29 Moist. 45
-30 Temperature 10°C. : 46 — e
: Silt Mottled olive gray to Tlight
. olive brown, clayey, sandy.
-31 ' 47 Partly graded. Sand fine to
: soarse grained. Trace
30 - ” gravel };,o 1 inch (rounded to ,
- 6 inch cohble at 0 fL. 2 VY BV 7073 aﬂgu]al" F Very stiff to * L G o
7 : A ! 32.3 0 / hard. Moist. Temperature N | As 2172 4280 & agsg
11°C. Numerous cobbles. 48.8 - 307
-33 ; 49 * $
8 | A |2-1/2] 33.0] 0O 33
to 48 I
34 34.3 50/4 | -50 i
35 =
i B
36 | 52
-37 53 Olive gray, clayey, sandy. ke :
, Some gravel to 1 inch. 12| A5 2-l/e 5262 ? “333
- , Partly graded. Hard. 53,9 A
_— e fruts et dot oo am n waia i i s Soadk ot ot A ot e s i N - ,_54 L
Silt O%ive gray, clayey, sandy. 9 | AS2-1/2 ggg 7 5?633 ,
Some gravel to 1 inch (sub- . .
-39 angular to angular). Sand | -55
is fine to coarse grained, : y
{ Partly graded. Moist. Hard. , :
-40 A o -56 ; ‘
Temperature 12°C, £




ACRES AMERICAN INCORPORATED - CONSULTING EMGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT  ALASKA POWER AUTHCRITY

PROJECT Susitna Hydroelectric Project
SITE Watana Relict Channel

JOB NO. . 4700.55

HOLE NO. AH-D-26
SHEET %0. 5 OF 8

pecRiETion: CIHOR, CORMSTENCY, STRUCTURE,
WATER CONTENT, FLASTISITY, COMPACTNEYS,

WATER LSS ORGA: N, ETC,

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

CUENT ALASKA POWER AUTHORITY

PROJECT  Susitna Hydroelectric Project
SITE Watana Relict Channel

Olive gray, clayey, sandy.
Trace gravel to 3/4 inch.
Sand fine to coarsa grained.

Kell graded. Hard. Moist.

Temperature 9°C.

Scattered coarse gravel and
cobbles present throughout.

Dtive black, silty. Some
fine to coarse grained sand.
Trace subanguiar gravel to
1 inch. Poorly graded, Very

stiff to hard. Moist.

Temperatur: 7' C.

‘ Scattered cobbles.

pEscrRFTIoON: COLOR, ComsiSTENCY, STRUSTURE,
WATER CONTENT, FLASTICITY, COMPACTNESS,

WATER LO3S ORGALN, ETC.

0live gray, silty. Some

sand, trace gravel. Poorly
graded. Very stiff to hard.
Moist.

Gray to dark gray and olive
brown, silty. Trace sub-
rounded to subangular gravel.
Laminated at an angle to
horizontal. Very stiff to
hard.

Temperature 9°C.

et
"g !
8 R R

Light olive gray, sandy,

gravelly. Gravel rounded to

angular {to 2 inches). Sand
fine to coarse grained.

Some clay. Mottled.
Hematite staining present.
Very dense. MHoist.

Clayey. Green-gray staining
around some gravel.

Temperature 11°C.




ACRES AMERICAN INCORPORATED - COMTULTING ENGINEERS
BUFFALO , NEW YO!
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY J08 NO.  PE700.55

PROJECT  Susitna Hydroelectric Project

SITE Watana Relict Channel

HOLE NO: AH-T-26
SHEET NO. 7 OF 8

pEScRIrTIoN: COLOR, CONSISTENCY, STRUCTURE, PENETRATION
WATER COKTENT, PLASTICITY, COMPACTNESS, -rg:-
WETER LDSS OR GAIN, ETC.

-

Mottled olive gray, sandy,
gravelly, clayey. Sand fine
to caarse grained. Gravel
rounded to angular {to 2-1/2
inches). Hematite staining.
Dense. Moist.

Triconea through rock
{boulder?) from 93 to 96 ft.

Bedrock Fractured. 50% of fractures
Diorite at 20° to horizontal.

S1ightly to moderately , -
weathered. More weathered REC=100%
at 97.5 to 99.0 ft with RQD=2207
sand infilling joints.

98.5 2 to 3 inches andesite
grave?t layer.

Fractured. S$1ig~:ly
weathered. 4 to 5 inches of
argillite and diorite
gravel to 2 inches.

REC= 50%
ROD=~15%

Highly weathered. Becomes
Tess weathered with depth.

ACRES AMERICAN INCORPORATED - CONSULTING .ENGINEERS
BUFFALO , HEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB RO;

PROJECT - Susitna Hydroelectric Project
SITE Watana Relict Channel

HOLE KO,

P5700.55

f4-5-26

SHEET 8O B ©F 8

QEIcRimio: COLOR, COMSISTENCY, STRUCTURE,
WATER CCSTENT, PLASTICITY, COMMRLCTNESS,

®ATER LOSS OR GAIK, ETT.

Jointud and fractured.
S1ight weathering present on
Jjoint surfaces.

2-5/16

Bottom Of Hole 109.9 Ft.

" \\ﬁ' i % o (e
9 \ . R
) A " .
ks N .
) ey .

NGk




METHOD soiL
oF
DRILLING:

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CUENT  ALASKA POWER AUTHORITY JOB NO.  P5700.55

PROJECT Susitna Hydroelectric Project HOLE MO,  AH-D-27
SITE Borrow Site D SHEET NO. 1 oOF 13

coNtTrRAcTOoR: Depali Drilling Inc. startep 5:30 P m.  September 5 ;¢ 82.

FiNISHED 3:00 P .m.  September 17 9 82
Rotary Casing; 3-7/8 and CASING DiAM, HW, 4-172" 0.D.
2-15/16" Tricone 4" 1.D.

ROCK NQ Core Barrel with Diamond Bit CORE DIAM. NQ, 1-7/8"

LOCATION: writupe N 3,231,126 ELEVATIONS: DATUM Surfa
OEPARTURE. E 748,709 oRILL patrorm JTAfIG Surface

BEARING - GROUND SURFaCE  2148.8'
INITIAL DiP  90° RICK SURFACE -

OTHER DIFs None BOTTOM OF HOLE 1953.8"

WATER TABLE

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT  Susitna Hydroelectric Project
SITE Borrow Site D

JOB NO.  RETDS.55
HOLE M S~-T-27

SHEET 8@ -~ oF 13

pEscETion: COLOR, ocum.m.‘
WATER CONTENT, PLASTICITY, COMPRCTNEST,

)
3ANPLE | PENETRATION

WATER LOSS ORGAIK, ETC.

TEST
3IZE DEPTH | REYI:’

SOt TYPE

OESCRIPTION: COLOR , CONSISTEWCY, STRUCTURE, SAMPLE
TWATER CONTEXT, PLASTICITY, COMPACTNESS,
WATER LOSS OR GAIN, ETC,

. jTree®|  size oEPTH

Surficial

Deposits

Tundra vegetation and
surficial soils

Brown, gravelly. Little
silt. Mostly fine grained
with some coarser sand.
Coarse, subangular gravel,
Medium density. Moist.
Temperature 4°C,

SAHPLING METHOO
A= SPCIT TUBE

8- THIN WALL TUBE
C~ PISTON SAMPLER
T~ CORE BARREL

SHIPPING COMTAIKER

W - iNSERT R - CLOTH BAG

0 - TUBE $ - PLIOFILM 86
P . WATER COMTENT TIN 2 - DISIARDED,
Q + GLASS JAR

: : £
inspEcToR  E.J. Kleinkauf / ;/ ~ M :
. Y £, { el
APPROVED /‘964 S/

L0GGED 8Y  R.G, Adams

DATE 7 ,"Z 474 5

Brown, gravelly. Little
silt. Mostly fine grained

with some coarser sand.
Coarse, subangular gravel.
Medium density. Moist.

Brown, gravelly. Some silt
and clay. Dense. Moist.

Temperature 7°C.

Cobbles Very rocky. Cobbles and

and coarse gravel. . Poor
Gravel sampling results. Very
- slow drilling.
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
R BUFFALO , NEW YORX BUFFALQO , NEW YORY
;'f',’ DRILLING REPORT DRILLING REPORT
e CLIENT  ALASKA POWER AUTHORITY ‘ R vo8 No.  P5700.55 CUENT  ALASKA POWER AUTHORITY 4 908 Na. T5700.55
PROJECT  Susitna Hydroglectric Project HOLE No. AH-D-27 PROVECT  Susitna Hydroelectric Proiect HOLE NG,  %sD-27
’ "'.;?f. SITE Borrow Site D SHEET NO, 3 oF 13 SITE Borrow Site D SHEET N& & oF 13 B
OEFTH sei. Tee %Lm;ﬁfmﬂgm sAMPLE ”"‘EQ;‘,“"" DEFTH soIL TYPE g%%?_’ cogum: cm:omn, °°é‘§“§f'»i§§°é§" T drurLe rozmanon
WATER LOSS OR GAIM, ETC. NQ. | TYPE sSZE 0EFTH | RET'D WATER 10SS OR GAIN, ETC. ? no, | TvrE e P . TEST
25 Cobbles Very coarse gravel and 4 Sand Gray, gravelly, clayey. 9| AS | 2-1/2 {41.0-} = 42 . *
(aiggvel cobbles. : (cont) Some silt. Sand is mostly - N.8 L. . 80/.3 B
—26 (cont) 42 fine grained with some ; ’
} ) . coarser layers. Gravel is , .
subangular to angular. -
27 43 Very dense to medium dense. T
Moist. Partly graded.
Temperature 10°C.
28 e e e e e e = _44 ] ) e _~
Sand Gray, gravelly, clayey. 5 IS | 24172 2%60 | 9 2; 10 | AS J2-1/2 ggg' ¥ 82? s A
_2g Some silt. Sand is 29.3 70/.3 LN SOR .3 a
predominately fine grained - : —45 : L
with occasional layers of ‘ ; L
- coarser material. Gravel is : ‘ e
30 subangular. Very dense. B ERLE TR AR 46 {Hote sampled on 5 ft |
Partly gradud. Temperature 30. ‘ ‘ : .
_ 7°C. Occasional to some : ‘
31 cobbles. . ‘ 47 ;
32 48
~38 49 "
1 | AS j2-1/2 [49.0- | 1< L a
; 50.0 i 70
=35 N IV 0 T VO 7 A -5 L
35.3 .
~36 Very cobbly. Poor 52
sampling results due to | : ..
coarseness of material. , i
~37 -53 §
-38 L -
| —4 Same material. RS T Y TR0 B
—40 SR Z2] 4000 | 6572 6 §
= Some rocky zones. e
=i 57| ' |

S
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ACRES AMERICAN INCORPORATED - CONSULTING ENGIMEERS - ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 5
BUFFALO , NEW YORK BUFFALO , NEW YORK .
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JoB o, P5700.55 CLIENT ALASKA POWER AUTHORITY 08 N P5700.55 -
PROJECT  Susitna Hydroelectric Project HoLE o, AH-D-27 provECT  Susitna Hydroelectric Project HOLE N&. 4H-D-27 [
SITE . Borrow Site D SHEET NO. D of 13 SITE Borrow Site D SHEET 8z & oF 13
oEFM soIL TYPE iﬁﬁﬂwLﬁsﬁ?ﬁ’g‘fﬁﬁ?“' trurLe PN TR on oEFTH SoIL TYee L—————’if;‘;;“;;‘,,;ﬁf msf;":;@:ﬂ“’ SAuPLE mg:mon .
WATER LDSS OR GAIN, ETC. NG | TYPE | SRE 0SPTH | RET'O WATER LOSS OR GAIN, ETC, [P T — DEFTR | A T
57 Sand Gray gravelly, cloyey. Some 73 Sand _ Brown, silty, gravelly. R i
{cont) silt. Mostly fine grained (cont; Trace clay. Mostly medium : i
58 sand. Very dense to medium 74 grained sand with some fine i :
dense. Moist. Partly graded) and coarse grained. Very : :
| 5o _ deqse. Partly graded. ‘ ’
—~75 Moist. T8 A5 2_]/2 ;g‘g_' ey ,2 75773
-60 : g
Sand Gray, silty, clayey. Little | 13 |AS |2-1/2] 60.0 |14 gg e
gravel {subrounded to sub- 6%02 ‘ 507.2 :
61 angular). Mostly medium : . | 77 3
and fine grajned sand. 1 ,
Partly graded. Moist.
62 Very dense. 78
63 - | 79 |
Sand Brown, gravelly, silty, , :
clayey. Gravel subrounded vy
64 to subangular. Sand mostly No recovery - rock. . . A i
medium and fine grained. 80 L B R gy | - 1793
Poorly to partly graded. _ = ¥
—65 Damp. Very dense. — - T 81.0 - 84.0 Wash water : K | e
14 AS 12-172 ggg A 4874.1 81 showing gray color. -
66 82 .
—67 -83 R
68 Y Very slow drilling due to
cobbles in hole. -
; 18 { A |2-1/2185.0-} & 56
70 B5.8 {  807.3
) Brown, gravelly, silty. 15 |as |2-1/2| 700 8 | 15 o | | |
Trace clay. Slightly B o 52
-7 moist, Partly graded. 1.2 70/.2 ;




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

CLIENT ALASKA POWER AHTHORITY Joa no. P5700.55
proJECT  Susitna Hydroelectric Project HOLE NO. AH-D-27
SITE Borrow Site D SHEET NO, 7 oF 13
DEPTH SOiL TrPE %&mxgﬁf{ﬂgﬁ' srMeLE Ps‘s::gnos
WATER LOSS OR GAIN, ETC. wo. frTree ) suze SEFTH | RET'D
89 Sand Brown, silty, gravelly,
(cont) trace clay. Very dense.
190 Cobbly. Poorly to partly
graced. Moist. TR ([P 0|75
=1
- 92
| g3 93,0 ft Sand or gravel
zone - lost drill water,
niudded hole.
94
05 -
203 A 1 2-1/2195.0-1 0 |33
95.8 757.3
05
-97
58
—89 Gravel Goarse gravel and cobbles.
"100 Refusa] on Rock.r 7 A 2"1/2 ]D0.0— 0 50/.4
100.4
=10
—102 Rocky. Very slow
driiling.
=103
—104

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

CLIENT ALASKA POWER AUTHORITY Joe no. P5700.55
- PROJECT  Susitna Hydroelectric Project HOLE NQ HH-D-27
SITE Borrow Site SHEET ¢ 8 oF 13
e B saurie bl
WATER LSS OR GAIK, ETC. na freee | sze DEPTH { 8T |
105 Gravel Coarse gravel and cobbles. 221 A} 2-1/21105.04 T | 85
(cont) No successful sampling due 105.7 { - 60/.2
L 106 to density and coarseness 3 '
of material. %
107 %
108 ﬂ
*"‘09 g
i
110 v ,
237 A [2-1/2717110:047 3 ‘ >
/ 1189 ‘Q_?O/.z
LT Very slow drilling due to
rocky material.
112
113 Very hard. Hole
tricored ahead.
114 ‘
115
—-116
117
—118
19 —|GFaveT ~ | Very Coarser demss ~ " T T 7
and material. Very difficult
_120 Cobbles drilling.

EAPUR




CLIENT

progecT Susitna Hydroelectric Project

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

ALASKA POWER AUTHORITY so8 No. T5700.55

HOLE NO. +*-D.27

B ACRES AMERICAN INCORPORATED - CONSULTING EMG!NEERS
T BUFFALO , NEW YORK
DRILLING REPORT
CUENT ALASKA POWER AUTHORITY JuB N0, P5700.55
PROVECT  Susitna Hydroelectric Project HOLE 0. AH-D-27
SITE Borrow Site D SHEET NO. § COF 13
DEPTH 30iL TYPE %}mﬁtw&mg,s‘ Phuree ngn;:m"
NATER LOSS ORGAIN. ETC, No. | reee | sze DEPTH | RET'D
121 Gravel Cobbles and coarse gravel. )
and Very dense. Difficult
L 1922 Cobbles drilling.
{cont)
123
124
125 26 | A [2-1/2{125.04 0 | 50/3
125.3
123
127 25} DS)1-7/81125.3118 -
to
-128 130.0
129
130
131
26| DSy 1-7/81 130.0( 18 -
132 to
133.5
133
134
135 ;
271 DS} 1-7/8}1 135.0| 23 -
135 Very hard. o

-152

SITE Borrow Site D SKEET No, 8 of 13
pEFTH oI TrPe mfé:"c%"ééﬂfm%f’f.fmﬁ?“' ShMrLE * pewermation |
WATER LOSS ORGAIN, ETC. xa. free| sur cermn Laeom.
137 - Gravel Very dense, coarse material. | 27 ‘{cop‘*inued') i
and Very difficult, slow ;
—138 Cobbles drilling. Repeated drill
{cont) water loss in highly
permeable zones.
L7139
140 U |
-141 ;
28 j0S | 1-7/8 1140.0 ] 2> “
142 to
145.0
—143
~144
145 e B E e |
23 :0S 11-7/81145.0¢ *3 -
Gravel jammed coring bit. to ;
146 146.5 |
~147
Hole advanced with tricone
-148 bit
~149
-150
~151

e



’ I ;' ) PN A
t
e ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS '
R BUFFALG , HEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CUENT  ALASKA POWER AUTHORITY Jog No.  P57(0.55 cuent  ALASKA POWER AUTHORITY Jos No,  FS7C0.55
PROJECT Susitna Hydroelectric Project HoLE No. AH-D-27 PROVECT  Susitna Hydroeleciric Project HOLE Mi  &meoo37
. SITE Borrow Site D SHEET No. 11 oF 13 SITE Borrow Site D SHEET NG < gF 13 »
- _.'i
WATER LOSS ORGAIN, ETC, wa lTyee | amze DEPTH | RET'D WATER LOSS ORGAIX, £7C. %o, frpe | sue DEPTR | RE*Y
153 Gravel Very coarse gravel and 169 Clay Gray. Laminated throughout .
and cobbles. Very slow, {cont) with slight amounts of 1
154 Cobbtes difficult drilling. 170 silt. Stiff to very stiff. e
fcont) Moist. 33fas | 1-1/2|170.0) 22 1g B
R4 .
—155 to P :
155 - 157 ft. Some brown 171 32
plastic clay returned on 30 DS | 1-7/81156.0} 18 172.0 36 %
drill tools. to .
—156 172 .
157.0 % :
157 - - 173 i '»
Clay Gray. Trace fine grained
sand. Stiff Moist. HNo
—158 laminat* ns. 174 ‘
159 —175 G inated with thi ’ 3
‘ Gray. Lami~ated wi in _ L s P
Jayers of light gray silt. 34 1AS | 1-T72 173.0 i 31 i
160 . Trace sub-rounded graveil. ] ' ® .
3V IAS {1-1/2{ 160.0| 14 53 176 Hard. Moist 7.0 ig 5
1 to 58 :
161 64 ol :
162.0 73 177 e z
—162 178 Gravel Coarse, rocky material. -
and ]
Cobbles .
163 179 :
164 Gray. Laminated throughout 32 [AS | 1-1/Z2} 1680128 22 —180 o
with silt on interfaces.  HNo to 42 35{Ds | 1-7/8} 180.04 2™ : -
165 sand visible. Hard. Dry to 39 i to ;
| s1ightly moist. 166.0 68 —181 Diamond cored. §
166 :
-167
168
—169



ACRES AMERICAN INCORPORATED - CONSULTING- ENG!NEERS
BUFFALO , NEW YCRX
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY Jos no. P57Q0.55
PROJECT Susitna Hydroelectric Project ) HOLE No, AH-D-27
SITE Borrow Site D SHEET No. 13 oF 13
bEPTH soiL TYee %ﬁg}mi;ﬁﬁmgm‘ SAMPLE PENETRATION
WATEP _ SS CRGAIN, ETC. %o Jovre | =me Py prw— TEST
185 Gravel Cobbles and very crarse
and gravel. Hole advanced with
186 Cobbles tricone bit from 185.0 -
‘ 5.0 ft, sampling.
{Cont) 19 no sampling
187
—188
189
190
193 .
Very rock drilling. ;
192
~193
194
—195 —
Bottes of Hole: 195.0 ft
196 * Installed thermistor
string to 175.0 ft
-197
198
199
200

B
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ACRES AMERICAN INCORPCRATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPOGRT

CLIENT ALASKA POWER AUTHORITY JoB NO.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-28
SITE Watana Relict Channel SHEET NO. 1 ©OF 16
CONTRACTOR: Denali Drilling Inc. SYARTED  10:00 AM. ‘September 11 1982
FINISHED =~ 1:30 P.M.  September 21 1982
METHOD SOiL. Rotary €asing and 3-7/8" Tricone CASING Diam, HY, &).D,. 2-11/2"
OF .D. 4"
DRILLING: rock NQ Core Barrel With Diamond Bit corz o1aM. NO, 1-7/8"
LOCATION:  LATITUDE N 3,232,782 ELEVATIONS: DATUM Ground Surface
DEPARTURE £ 751,610 DRILL PLATFORM ~2226.3°
BEARING - GROUND SURFACE 2226.3'
INITIAL DIP 9Q% ROCK SURFACE -
OTHER DiPS None BOTTOM OF HOLE 1992.3°
WATER TABLE
DESCRIFTION® COLGR, CONSISTENRCY, STRUCTURE, SAMPLE PEXRETRATION
DEPTH 0L TYPE WATER CONTEXT, PLASTICITY, COMPACTNESS, - TESY
WATER LOSS OA GAIN, ETC. NO. {TYer $IZE oermit | mETYH
0 Surticiad | Tundra vegitation and sur-
Deposits | ficial soil deposits,
- 1
2 - -
11AS |2-1/2 2.0 §{ 12 2
3 to 4
Silt and }Light olive gray, fine to 4.0 3
Sand coarse grained, trace fine
- 4 gravel to 3/4 inches diameter| ,
Moist. Loose to wedium den- 21A 12-1/2 4.01-0 6
° sity. Partly graded. to ' é
- §
8.0 8
- 6
31A |2-1/2 6.0 0 8
7
. 7 to 8
8.0 10
- 8 Scattered cobbles. TR T3-172 500 i3
9 10.0 10
SAMPLING METHOD SHIPPING CONTAIRER
A« SPLIY TUBE T+ AUGER M . INSERT R . CLOTH BAS
8 - THIN ‘ALL TUBRE Fa WASK O - TUBE 3 - PLIOFILM BAQ
© = PISTON SAMPLER . P - WATER COMTENT TIN I « DISCAROED
O~ CORE BARREL Q ~GLASS JAR

OATE  /2/47 /ﬁ' -

INSPECTOR E.J. Kleinkauf W/{/,
APPROVED p L
LOGGED 8Y R.C. Powell i

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY JOB NO, TEI00.55
PROJECT - Susitna Hydroelectric Project HOLE ¥y - %%-D-28
SITE Watana Relict Channel SHEET 82 T oF 16
oo | son e | SRS COOR, conmsm e, sauree  leoeanon
. WATER LOSS OR GAIN, ETC. we Trore] sz oErTn | W L
? Silt Light olive gray, sandy, somel 4] (continued 13
gravel {rounded to angular) ) T 13
+10 to 1-1/2 inches. Partly ~ -
graded‘ Ver_y dense. Moist. 51ag 2’}/2 10.0 }: 10
i | ta 3
12.0 16
..‘|2 . g EFTCTIR—.
Poorly graded. Slightly 1 >
plastic. E{AS 12-1/2 1 12,01 T& Ig
413 \ to 13
14.0 20
114
Stratified with occasional : e
Tayers of silty sand. 71RS 12-1/2 | 140 | Td ,\g
[ v 15
16.0 18
-<-‘]6 . f - R FELY
Light olive gray. some fine n .
to coarse graineé sand. BIAS [2-1/2 1 16.0 ¢ = ‘2?0
+17 Poorly graded. Some gravel to 29
) (subrounded to subangular). 18.0 38
= Very dense. i ¢
418 ,
aias |2-1/2 1 18.0F ™1 18
+19 Clay Light olive gray, silty, to ;g
one fine to crarse ~
éra,ineclinseand, trace gravel to ; 20.0 28
120 3/4 incsx (subangu‘!ardtg <
angular). Decomposed diorite] . ~ "
cobbles. Moist. Very depse,| '°|AS |2-1/2 | 20.0 } & 12
421 some jron staining present on ; to 20
gravel, Striations appear on 22.0 ‘?:4
some gravel. (lay content N
122 increases with depth. :
Moisture content £. mias f2-172 | 220 18] 15
{23 : | to 33
| 24.0 15
ksl ‘Lignt olive gray, silty, T2 RS |2-17c T 25073 g
Iss trace sand. Striated gravel. ‘ 2%00 14




ACRES AMTRICAN IHCORPORATED - CONSULTING ENGINEERS
BUFFALO , NE¥ YORK
DPRILLING REPORT

ACRES AMERICAM INCORPORATED - CONSULTING ENG:NEERS
BUFFALC , NEW YORK
DRILLING HEPORT

Cobbly.

Scattered coarse gravel and
cobbles.

Contains

Mosit.
Decomposed diorite fragments
present.

Olive gray.
striated gravel.

Temperature 7°C,

Dive gray, trace striated
gravel to 1-1/2 inches
(8-10%). Hard.  Moist.

CLIENT ALASKA POWER AUTHORITY Jos wo. P5700.55
PR _ZCT Susitna Hydroelectric Project HOLE N0,  AH-D-Z8
SITE Watana Relict Channel SHEET NO. 5 OF 16
DEPTM, 0L TYeE wu:_ﬁ"&w«m: cofoumn' mﬂﬁ"‘ TAMPLE rsxg;rm
WATER LOSS OR GAIN, ETC. wa |Tere | sze oErFTH | 22T’
s Llay Hematite staining on gravel. | 12| {coftinued 21
{cont) Very stiff tc hard. Changing 30
26 to a medium gray color with -
increasing depth. 131 As jz-172 | 26.0 116 12
27 to 20
27.8 50/4
-28 Gravel subrounded to sub-
angular. Hard. Mosit. 144§ AS J12-1/2 Eg.g— 3 50/3

16

AS

2-1/2

34.u
to

19

21
48

to
41.3

58

46

-50

51

-54

57

Gravel

frs e st et e it e o — v . S s o g

CLIERT  ALASKA POWER AUTHORITY 308 NO, b5700.55
PROJECT Susitna Hydroelectric Project HOLE no.  fi-D-28
SITE Watana Relict Channel SHEET NO: + OF 16
sorm | s e | PRI 03, o e, rierve Lreeenos
WAVER L3S OR GAIN, ETC. wo jTeee | sue OEPTH | PETD s
&l Clay Otlive gray, silty, trace 18 1{continued) . 50/3
{cont) gravel (subrounded to sub-
-47 angular). Trace fine to
medium grained sand. Gravel
is striated. Moist. Tem-
=43 perature 9°C.
s 19 1 D |2-5/14 33‘9— g -

Striated gravel to 2 inches.
Trace fine to coarse grained
sand. Temperature 8°C.

20

AS

2-1/2

45.0
to .

Y
Y

Silty, trace gravel to
1 inch. Gravel is subrounded
to subangular. Some gravel
striated and/or polished.

21

AS

2-1/2

49.0
to
51.0

1

-

13

68

0live gray, clayey. Gravel

122

AS

2-1/2

2437

r3

3072

size to 1 1/2 inch; sub-
rounded and striated. Trace
silt. Hard, moist.




ACRES AMERICAN INCORPORATED - CONSULTING EMGINEERS

BUFFALO , NEW YORK

DRILLING REPORT

BUFFALO , NEW YORK
DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

cUENT  ALASKA POWER AUTHORITY JoB no.  P5700.55
proJECT Susitna Hydroelectric Project HOLE wo. AH-D-28
SITE Watana Relict Channel SHEET k0. 5 oF 16
oEFm SOIL TYPE %&mﬁm ) TamrLs PSOET;;T!OH
FATER LOIS ORGALM, ETC. e {TreE | szE oerms | RETD
57 . . -
Clay Olive gray, silty. Some ‘
gravel (to 2 inches) sub- 23 | As)2-1/2) 51.0 22 ;g
-58 rounded to subangular. to 33
Gravel is striated. Trace 59.0 57
sand, mostly coarse grained. -
-59 Hard. Moist. Temperature
E 5.5°C.
60
61 Scattered cobbles. 7R 272 g0l T Vs
High plasticity, silty clay. to 24
g2 Several vertical gray fine 62.1 301
sand seams present,
decreasing in prominence
63 with depth.
64 ‘
25 § AS | 2-1/2) s4.01 21 12
« 28
~65 to a8
66.0 39
66
67
68 . -
' 26 { AS{2-1/21 68.0] 14 16
: to 20
—69 Moisture content 7. 45
69.8 50/4
70
71
- I 0 . -
72 Temperature 5.5°C. 57 | AS12-1/2 | 72.01 20 18
to 22
173 74.0

e e

CUENT  ALASKA POWER AUTHORITY Jog mN0. TE7H0.55
PROJECT Susitna Hydroelectric Project HOLE MO I~ 078
SITE Watana Relict Channel SHEET N & GF 16
R sow Trve CEICRIFTION: Cofvol‘ w-m. _sAurie | Fe—_——
WATER LOSS OR GAIX, ETC, na [rwe] s | oorm [memt o
73 Clay Olive gray, silty, some 27 |{continued) i 30
(cont) gravel to 2 inches (sub- ;o4g
-74 rounded to subangular), b e
striated. Trace fine to, ;
- mostly coarse grained sand. i
75 Hard. Moist. :
-76 Occasional cobbies. |
77 Sand content <5%. AP
Temperature 4.5°C. 28 1 AS fz-1/72 1 77.0123 17
- J 30
78 to 37
79.0 53
179 N R
80 .
81 Moderate plasticity. Gravel : el TR——
* (a3 s
striated. Temperature 5.0°C. 25 1 AS |2-1/2| 81.0! 23 22
43
32 - to | 58
83.0 69
83 RS |
Gravel and/or cobbles
encountered.
-84
-85 o v 5
Temperature 4°C. 30 1AL 12-1/2 | 85.0116 26
, to 55
-86 86.3 5074
-87
Trace fine to coarse grained
‘ sand.
88
189 Temperature 5°C.

g

£’



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

CUENT = ALASKA POWER AUTHORITY Jos mo.  P5700.55

PROJECT Susitna Hydroelectric Project HOLE ne, AH-D-28

SITE Watana Relict Channel SHEET NO. 7 OF 18

pEYCRIPTION: COLOR, CONSISTENCY, STRUCTURE, SAMPLE
WETER CONTERY, MLASTICITY, OO PACTNESS,
WATER 1053 CR GALN, ETC,

2r DEPTH

ACRES AMERICAR INCORPORATED - COMSULTING ENGINEERS

BUFFALD , NEW YORX
DRILLING REPORT

CLIENT  ALASKA POWER AUTHORITY

FROJECT Susitna Hydroelectric Project

SITE Watana Relict Channel

JOB WO, PEIIL.ES
HOLE NO. ARl.28

SHEET MO & oF 16

Olive gray, silty, some round 8?‘0
to subangular gravel to 2 o

oEsceuTioN: COLOR, CORSISTENCY, STRUCTUNE,
WATER CONTENT, PLASTICITY, COMPACTNERS,

WATER LOSS OR GRIN, ETC.

TEST

inches. Trace fine to coarse 90.0
grained sand. Gravel is
striated. Moist. Moderate
plasticity. Temperature 5°C.

Temperature 7°C.

Gravel Material type changed.
Numerous cobbles and much
coarse material causirg poor
sample returns.

Diorite cobbles ranging from
4-9-1/2 inches. Striations

appear occasionally. Trace
{argiTlite gravel. Some
silty sand adhered to cobbies.

Diorite cobbles and gravel.
Gragmented cobbles to 9-1/2
inches, Partly graded.

O01ive brown silty sand
adhered to rocks. Argillite
gravel to 2-1/2 inches (sub-
roundad to subangular);
striated.

Diorite and argiilite gravel;
striated. Trace silty sand
adhering to gravel.

9 inches diorite cobble.
Striated.

3-1/2 inches diorite cobble,

fractured.

Z+i1ling rate slow due to
circulation being blocked by
what silty sand is present.




: ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
X BUFFALO , NEW YORK BUFFALO , HEW YORK
DRILLIMG REPORT DRILLING REPORT
CUENT  ALASKA POWER AUTHORITY JoB No. - P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NO. TETRBD. S5
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-28 PROJECT  Susitna Hydroelectric Project HOLE MO\ X~ 778
SITE Watana Relict Channel SHEEY 0. 9 oF 16 SITE Watana Relict Channel SHEET NO. "~ oF 16
CEPTH SOIL TYPE %’“_ﬂmi go,,-onn.;sn' mmm:"  shmrLE ""E;':"o- DEPTH Soil. TYPE %“mm: c@,‘.'mﬁwm'w sampLe { m"gﬁl
WATER LOSS OR GAIN, ETC. Wo 1 Tere | sze EFTH . | REYD WATER Lgssouwn. £TC, wa Jtyre | SiE P ;
1ei Gravel Diorite and argillite cobbles 137 Clay Olive gray, silty. Thinly 46 {{conkinued)
{cont) and gravel in a silty sand {cont) laminated, sTightly plastic. |
-122 matrix. -138 Occasional gravel present.
Very stiff to hard. Moist.
‘ Temperature 6°C.
123 139
Clay 0live gray, silty, sandy
(fine to medium grained) with
124 weak laminations of clay and 140
silt. Very stiff to very
dense. Slightly plastic.
-125 Moist. Wood embedded in sand , -141 e
layer. {42 § AS |2-172 1125.0 {16 17 '
, to . 34 :
126 126.3 50/4 -142 :
127 143
) 43 | A j2-1/2{127.0{ O 28 Lamirated, very stiff. i
to 29 Occasional nodules of very T
128 128.2 50/2 144 hard overconsolidated clay. |4 | AS|2-1/2 |143.5 124 }‘é
HZgh’ly plastic. Temperature to 4 20
129 o] e m i o e e e e o 145 °C. 145.5 J 27
Sand 01live qray, fine to medium 44 | AS j2-1/2 ]}ggg“ 9 53} 4 * o
grained, trace silt. Very .
-130 dense. -146 4§
131 Temperature 5°C. 75 A [2-172 |30 |12 | 20 147 :
to ¢ 74
132 132.0 148
Silty, very dense, moist, .
Occasional very thin layers -
-133 of clay. -149 (1ive gray to olive black. 48 | AS 12-1/2 1148.5 | 24 }g‘
Occasjonal very thin lami- to | 17
rations of very light gray 150.5 25
=134 =150 s11t. Temperature 3°C. o
L13s 151
136 = o r e b e e 152
Ciay g)]i‘\_re %rg_y, sﬂty%_tlgi%ly 46 | DS {1-7/8 1%3.0 28 -
: aminated, very stiff to '
137 hard __Some arhyel 141.0 153




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

F RNt AL £ 122
SUFFALD , NEW YORK

DRILLING REPORT

AL

PROJECT Susitna Hydroelectric Project

CUENT  ALASKA POWER AUTHORITY JoB NO. P5700.55
HOLE wno. AH-D-28

ACRES AMERICAN INCORPORATED - COMSULTING ENGINEERS
BUFFALO , HEW YORK
DRILLING REPORT

CUENT AL ASKA POWER AUTHORITY JOB MO
PROJECT Susitna Hydroelectric Project
SITE Watana Relict Channel

+5700.55

HOLE Mz 1H-D-28
SHEET ¥ ™7 OF 16

SITE Watana Relict Channel SHEET RQ. 11 ofF 16
gESCriPTioN: COLOR, CONSISTENCY, STRUCTURE, SAMPLE PENETRATION
oErm™ SOl TYPE WATVER CONTENT, FLASTICITY, COMPACTNESS, TEST
WATER LOSS ORGAIN, ETC, #a | TYee S2E DEFTH | RETD
153 Clay 0live gray to grayish black,
{cont) silty. Laminated. Very - _ g
154 stiff. Highly to moderately 49 1AS 1 2-1/21183.5) 24 15
plastic. Thin laminations to 20
of Tight gray silt present. 155.5 28
155 : , .
156
157
158 , ;
0live gray to oiive black. _ 13
Very stiff. Laminated. S0 {AS [2-1/2]1158.5| 24 16
159 Temperature 6°C. to 20
160.5 25
160
161
162
163
-1/2 . ‘ 14
164 Rare nodules of very hard 51 1AS [2-1/2 ng 5|18 16
overconsolidated clay 165.0 20
' present.
165 , )
166
167
-168 «
169 ; ; 52 1A 12172 1938- T8 1

s | sonre | e e e T, sAurve roTMN0L
WATER 1035 OR GAIN, ETC. wa fvrE i swE pEFT™M | BETL
169 Clay Olive gray to dark gray, 52 j{{continued) ' 19
{cont) silty, laminated. Very T 21
=170 stiff. Slightly to highly =
plastic. Rare nodules of
overconsolidated clay
171 present. Thin laminations
of very light gray siit
commor. Temperature 7°C.
-172 ‘
173 ‘
] 53 | A {2-1/2 (17350 2 | 11
174 to v
175.0 23
175 2 JNP—
-176
=177
-178
-179 Olive gray to medium gray, 54 |8 j2-1/2 133'5 t 1‘56;
silty, Taminated. Modera ¢ly 180.9 | 26
to highly plastic. Thin :
-180 layers of Tight gray silt. o —
Temperature 5°C. Moist.
-181
182
-183
-184
1185

&



ACRES AMERICAN INCORPORATED - TONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT

CLIENT  ALASKA POWER AUTHORITY JoB N0, P5700.55

PROJECT Susitna Hydroelectric Project HOLE no. AH-D-28

SITE Watara Relict Channel , SHEET NO. 13 OF 16

pESCrrTioN: COLOR, CONSISTENCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMMCTHESS,
WATER 10SS OR GAIN, ETC,

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , HEW YORK
DRILLING REPORT

CLIENT  ALASKA POWER AUTHORITY Jos M. P5700.55
PROJECT Susitna Hydroelectric Project HOLE W AH-D-28

SITE Watana Relict Channel SHEET ™o 14 oF 16

0live gray to medium gray,
silty, laminated. Moderately]
to highly plastic. Very
stiff. Moist. Thin layers
of very light gray silt
present. Temoerature 5°C.

Drilled without sampling
until next material change
was noted.

0live gray, sandy (fine to
coarse grained). Poorly

pESCmPTION: COLOR, CONSISTENCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMPACTNESS,
RATER LOSS OR GALR, ETC.

graded. Trace round to sub-
angular gravel. Scattered
cobbles. Layers of brown
silt to 1-1/2 inch thick
present. Slightly moist.
Dense. - May contain organics.

O%ive gray, sandy. Poorly
graded. Trace gravel (round
to Subangular). Scattered
cobbles., Layers of brown
silt to 1-1/2 inch thick.
Stightly moist. Depse. May
contain organics.

Several layers of medium to
dark brown silt to 1/4 inch
thick. Organics.

0live gray to grayish brown.

-

Light olive gray to tan, 59
clayey. Trace fine to medjum
grained sand. Very stiff.
S1ightly moist. Occasional
zones of very thinly lamina-
ted dark brown and red brown
silt. Organics {wood)} pre-
sent throughout. Trace
striated gravel (subvraunded
to subangular).

Temperature 6°C.
Poorly graded.




SR ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
Lo BUFFALO , NEW YORK BUFFALO , NEW YORK
Lo DRILLING REPORT DRILLING REPORT
- CLUENT  ALASKA POWER AUTHORITY JoB Mo.  P5700.55 CUENT  ALASKA POWER AUTHORITY JOB 0.  $5700.55
SRR PROJECT  Susitna Hydroelectric Project HOLE NO.  AH-D-28 PROJECT Susitna Hydroeleciric Project HOLE N fu_p_78
' - . SITE Watana Relict Channel SHEET NO. 15 OF 16 SITE Watana Relict Channel SHEET NG & OF 16
: DEFTH SOIL TYPE %’:‘En%z;é%o&mcmf:o?&msu ThUPLE ’“‘?E;““ l DEPTH soIL. TYPE %w:. m&oﬂnﬂ.mmm ' sAuPLE : PENETRRTION
WATER LOSS OR GAIN, ETC, au jreee ] sze | oerm | mETD WATER LOSS OR GAIN, ETC, wo Jveee | ane preeas prteo TEST
ST Tsin Light olive gray, clayey. 53 Tsanc Grayish tan, gravelly. Very | .
(cont) Trace sand. Very stiff. (cont) dense. Thin layers of silt. s TR TZT/2 T35 >+ 16
218 Organics. Poorly graded. 934 Moist, 2340k ;
- — e e Bottam of Hole 234.0 ft. ‘
. 61 Z- 218,54 500
219 Sand Gray-brown, gravelly {to s /e 2%3 S : vo/4 935 ]
1-1/4 inch). Gravel is sub- * Peumatic o tor 1
rounded to subangular and 2 ‘]H;\ad’* C p;‘e{*.ome.g Zln- "
920 fragmented. Moist.Very Densg : | 936 stalled in hole wi ept
Partly graded. °~ to tip 226.0 ft.
221 237
222
77 {Gand and” {orayish tan. Fine to mediun Yyt brzrsts——is
093 Silt grained {mostly fine). La- A / 293 0
yered with weakly laminated
1 +si1t. Moist. Very Dense. K
224 Sand '
225
2- 225.04 | 160/5
63 T A 172 2250 0 /
-226 )
227
-228
229 v
-230
-231
Grayish tan, gravelly. Sand ‘ .
is fine to coarse grained. |64 | AS fe-1/21 23021 3 [ 20074 :
-232 Gravel is subrounded to sub- .
angular to 1-1/4 inch. Trace !
233 silt. Well araded. Moist

A S e




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAr .NCORPORATED - CONSULTING ENGINEERS
' BUFFALO , NEW YORK BUFFALO , NEW YORK
DRILLING REPORT DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY Jsoe No, P5700.55 CLIENT ALASKA POWER AUTHORITY JoB N  PS780.55
PROJECT Susitna Hydroelectric Project | HOLE M0. AH-D-29 PROVECT Susitna Hydroelectric Project NOLE NO.  £+-D-28
SITE Borrow Site D SHEET NO. 1 OF 11 SITE Borrow Site D SHREET NC: 7 OF 11
coNTRACTOR: Denali Drilling Inc. STARTED  7:00 A.M. September 19, i1s82 X ‘ >
. FINISHED  4:30 P.u.  September 24, 19 82 orrw | soi Tvee e St oAy, ot et famrre § PemcTTION
METHOD soi.. Rotary Casing & 3-7/8" Tricone  casinG OaM.  HW, 4-1/2" 0.D. WATER LDSS OR GAIN, E35. R LANETIREDRESS
oF 4% 1.D. -3 . . . !
DRILLING: rock None core piam, None Sand Light brown, silty, gravelly) 3 { {(codtinued} t 1. |
210 {cont) Mostly fine with seme medium 21 .
LOCATION:  LATiTUDE N 3,238,258 ELEVATIONS: DATUM Ground Surface to coarse grained. Fine 4 as lz-i2 10000 2 1 1
DEPARTURE £ 757,174 DRILL FLATFORM  2411.0 gravel (subrounded to sub- LA | i 15 ;
BEARING - GROUND SURFACE 2411.0 " | angular). Dense. Moist. to | 18
wmaL o 90° ROCK SURFACE - Poorly to partly graded. 12.0 i 1
OTHER ptPs None BOTTOM OF HOLE  2253.0 Trace clay. - . i 9
WATER TABLE 12 ,
DECRIPTION: COLOM, CONSISTENCY, STRUCTURE, SAMPLE PENERATION 5 |AS [2-1/2 | 12.0 |12 ; ]
oEIN soi. TveE WATER COMTENT, PLASTICITY, COMPACTRESS TesT to N
WAYER LOSS OR GAIN, ETC, %o, Irvre®]  size DEPTH | RET'D 1-13 21
0 Surficial { Tundra material, organics. : 18 32
L1 ' Deposits ; Spongy with root and other .14 - . ~ ;
: vagetation. - Sand Brown, gravelly, silty, cla- 6 [AS |z-172 | .0 fe 22
) yey. Predominately fine , L3R
, _ , -15 grained. Clay content de- : to Lo42
- creases with depth. Very 15.0 P47 =
: dens~. Poorly to partly ' )
L 3 {-16 graded. ioist. ‘ i :
7 185 [2-172 [ 16,0 [18 0 23 <
-4 g Tan To TTgRE B Wostl — - to @ )
San an to tig rown. Mostly 1 | !
fine grained with some VA |2-1/2) 4.0 118 ;3) 18.0 ; 45
L 5 medium grained. Lit§1e gn‘]t to 22 -18 :,
and gravel. Gravel is fine 6.0 37 Sand grown to rusty brown. Gra- :
grained and angular to sub- velly, silty, trace clay.
6 angular. Poorly graded. -19 Mostly fine with some coarse i
Medium density. Moist. 2 {astz-i2l 6.0 iz | 13 and 1ittle medium grained. i
v 20 Fine gravel {subrounded to i
e to 93 -20 subangular). Verv dense. ~ i
8.0 20 Poorly graded. Moist. 8 |AS [2-1/2 [ 20.0 [1¢ 5 34
18.5-20.0 Cobbly zane. o | : i
& | -21 Y 21.0 L0, | §
3 0 asi2-1/2 8.0-[13 | 13 , : :
g ] 10.0 20 ’s | ;
. SAMPLING METHCO ) IHIPPING CONTAINER 3 i 1 ’
A« SPUIT TUBE €~ AWER W« INSERT R~ CLOTH RAG
B« THIN SALL TURE ¥ WASH 0 - TUBE 3 - PUCGFILK 836
C - $13T08 SAMPLER ; P+ WATER CONTENT TiN 2 - DISCARDED _23
G« CORE SAAREL Q - GLASS JAR . -, /
INSPECTOR E.J. Kleinkauf / ’Z{D 7 /}/(/l . | |
_ APPROVED -/ "=\ 4 % -24 ;
LOGGED BY  R.G, Adams L 9 |[&S 172 [0 iR 2%
; DATE 18(8] &1 - : . 1o




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
SUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY Jos no.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-29
SITE Borrow Site D SHEET no. 3 of 11
DEPTH SOIL TYRE u%m':ownﬁ&nﬁg:ug ) SAMPLE !‘ﬂ;Erf!:‘ﬂOl
WATER LOSS OR GAIN, ETC. Mo |vyre| sze ofFTH | RETD
-25 Sand Srown-rust, gravelly, silty.i 9| {coqtinued] 50
{cont) Little clay. Mostly fine 59
-26 grained sand with some
coarse and 1ittle medium,
Gravel is subangular to sub-
{-27 rounded. Very dense.
Poorly graded. Moist,
-28 T0{AS | 2-1/2] 28.0 | § 37
to 58
9. 50/ .1
-~29 29.1 /
-30
' 11 {AS | 2-1/2] 30.0 6 22
48
.31 to 52
32.0 60
-32 Cobbly zone.
-33
~34
-35 -
Brown, gravelly, silty. 12 {AS | 2-1/721 35.G { 14 | 1
Little clay. Very dense, ta 3.
-36 Poorly graded. Moist. = 61
Gravel in sample is fine 37.0 63
grained.
-37 )
Cobbly zone. Very rocky.
No sampling due to i
-38 coarseness of material.
~39
-40 AT =T72 6 516073

ACRES AMERICAN INCORPORATED - CONSULTING EMSINEERS
BUFFALO , NEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY JOB NO. “TTRC.55
PROJECT Susitna Hydroelectric Project %oLE o, v -D-29
SITE Borrow Site D SHEET e £ oF 11
DEPTH SOIL TYPZ %‘.N__T!:"__ C:(:TD‘COI':QPLASR‘ m‘!mﬁm‘ PrurL . T‘ES‘I‘m
WATER 10SS ORGAIN, ETC. uo, | Tvee | site otrm | merr
Rl Sa~d Brown, gravelly, silty.
{cont) Little clay. Sand mostly
a0 fine grained. Occasional
cobbles. Very dense.
Poorly graded. #Hoist.
43
44
145 :
4 —lé &S | 2-1/72 gg:g~‘.£¢ =5,
‘Lag Cobbly zone.
-47
-48 TS 1A | 2-172] 3. 0= T 8043
49 Cobbly zone causing
sampling difficult:,
-50
151
52 T6JA | 2-172] 52.0- T %573
52.4 o
53
ot Brown-gray, very silty. Sand| 17 [AS | 2-1/2] 54.0 1 & 43
mostly fine gra'ined. to 5
55 Some gravel. Sample taken 54.9 < 30/.4
between cobble zones. Very s
dense. Moist. ; -




ACRES AMERICAN INCORPORATED - CONSULTIMG ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
R BUFFALO , NEW YORK BUFFALO , HeW YORK
bl DRILLING REPORT ) DRILLING REPORT
CLIENT ALASKA POWER AUTHORITY sos wo. P5700.55 CLIENT ALASKA POWER AUTHORITY JoB NO.  II7730.55
PROJECT Susitna Hydroelectric Project HOLE no. nH-U-29 PROJECT Susitna Hydroelectrie Praject HOLE ma - —~7-29
SITE Borrow Site D : SHEET NO. 5 OF 1] SITE Borrow Site D SHEET NO. = OF 7]
| E— NG STrUCTO - ,
D&M [ soiL TvPE mmma&mcm. mr.‘!'ﬂm!. ' Beuree rsuz:m DEPTH SOIL TYPE W&o&mcm.ﬁﬁcmns,m samrLe : m?t:m
WITER LOSS ORGAIN, ETC. na JTvee | suze OEPTH | RETD WATER LOSS 03 GAIN, EYC. RO, | Tver | SiE veete | mevm,
L5/ SV, ! ~13 Sand Brown-gray, silty, qraverly.
Sand Brown-gray, very silty. . .
(cont) Sand mostly fine grained. | (cont Trace czjay . d.Sandk qust‘éy
58 Some small gravel in sarple.f~ 5 -74 fine and medium grained.
very d : 18 1A 12-1/2] 58,0170 50/.2 Poorly to partly graded.
Very dense. Moist 58.¢ Moist. Very dense. “
59 ~75 AW T3 BTy 8
75,7 epr.2
60 Cobbly zone. -76
-61 -77 Cobbly. Very difficult,
slow drilling, Lack of
samples due to rocky nature
-62 i -78 of deposit.
03 -19 & [ 790 [ F e
64 ; -80 .
Sand sloughing into 19 A |2-1/2 | 64.0| 0 |30/mef/
hole €rom avove. :
PGS "81
-66 -82
Cabbiy zone.
o7 -83 VRN U S Vi) I % SO Iy et
83.3 L
68 -84 Cobbly zone.
69 - -B5 3
20 §AS {2-1/2 | 89.0 |12 28
.70 Brownish gray, siity, 1o % -86
gravelly. - Trace clay. ~
Poorly graded. #Hoist. 10.2 30/Ref. ,
L7 Gravel is subangular, Saad -87
mostly fine grained. ! Brown-gray, gravelly, 24 [ AS | 2-1/2] 87.0 |1@ 78
silty. Trace clay. to {69
77 Cobbly zone. ' 88 Occasional diorite gravel. ,
avel is subangular to 88,5 95/.5
: ‘ grzggo&ngled. Pagt’iy graded.
-73 -89 Very dense. Moist.
@ e
g




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

ALASKA POWER AUTHORITY Jos wo. P5700.55

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

ALASKA POWER AUTHORITY

Susitna Hydroelectric Project HOLE MO, AH-D-29 Susitna Hydroelectric Project

Borrow Site D SHEET NO. 7 OF 11

Borrow Site D

pescripTion: COLOR, COMSISTEMCY, STRUCTURE, PENETRATION ; pESCRiFTION: COLOR, CONSISTENCY, STRUCTURE,
WATER CONTENT, FLASTICITY, COMPACTHESS, TEST soIL Tyee WETER COHTENT, FLASTICITY, COMPACTHESS,
“WATER LDSS OR GAIN, £TC, f ; WATER LOSS OR GAIN, ETC,

Brownish—grgy, sﬂ?_{, 4 Sand Brownish-gray, silty. Some
Ignré%\.{l%éllzfi o gz;}aycoy;ieaﬂ (cont) subrounded tg subangular

] gravei. Sand mostly fine
grained. Gravel subangular : and medium grained. Partly
;gazggmuggfiﬂfi Psggydense graded. Very dense. Moist.

L ) probably matrix for
san]phn% donei Pgor vecov- and cobbles and coarse gravel.
eries of samples due to ‘ Gravel
coarseness of material.

Very siow drilling.
Approximate rate 1-1/2 feet
per hour,

30/Re¥,

12
30/Ref

Very cobbly.
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALD , NEW YORK BUFFALD , NEW YORK
DRILLING REPORT ' DRILLING REPORT
CLIENT ALRSKA POWER AUTHORITY Joe wo, P5700.55 CLIENT ALASKA POWER AUTHORITY Joe No.  “ET8D.55
PROJECT Susitna Hydroelectric Project HOLE no. AH-D-29 ‘ PROJECT Susitna Hydroelectric Project HOLE N ~~-I-29
SITE Borrow 5ite D SHEET NO, § oF 1l SITE Borrow Site T SHEET NQ 7N 2F 11
DEPTM 0%l TYPE %&mﬁmmm sAMPLE PE"?E':W DEPTH SoIL TYPE %&mﬁw i saurpLE ) ‘mn;“""
WATER L0SS OB GALH, EXT. NG e | sze sEFTH | RETD TATER 1035 G GAIN, ETC, wo, freee ! sue A s
121 “Icobbles | Very rocky. Difficult 13/ Cobbles | Very rocky. No sampling
- Jand drilling. No successful and due to coarseness of ;
-122 | Gravel sampling. Sand as above is -138 Gravel material. Sand probable s .
(cont} prgbab‘te matrix im‘ cobbles {cont) matrix for cobbles and ‘
and coarse gravel. . )
2123 g -139 coarse gravel
-124 3ZIA | 2-1,2|128.0-[ 0 [ 5072 -140
124.2
-125 | | -141
-126 ‘ | -142
-127 | -143
-128 -144
-129 | ' 145 v . ow. diffi
P F£3 <low 1114 ery rocky. Slow, difficult 13
Very difficult, slow drilling | drilling. ’ };:
-130 -146
b
;}:!
-131 , -147 ‘
=132 , 148
-133 ‘ , -149 :
B | ) Much softer material. HNo 33 A [ 2-172] 14950 8
sampte recovery for 28
-134 ! 150 description, to 60
| 151.2) | 507.2
~135 = Tsand = 7 | GrayTtan; 5ilty,Tseme © T T TR [ EI/ZE50 T3 7 . st
gravel, Fine to coarse to 00/ .4
, grained. Hell graded. Very 135.9 o
-136 hard. QOverconsolidated. -17
{137 ‘ j 153 153.0-156 Boulder




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

| cLENT ALASKA POMER AUTHORITY JoB ro. P5700.55
PROJECT Susitna Hydroelectric Project HoLe o, AH-D-29
SITE Borrow Site D . SHEET ¥0. 11 oF 11
oeme | st | e mAstony courrien Bruree ek
WATER LOSS ORGAINM, EYC. o Tyee SITE DEFTH RET'D
15371 Boulder 153.0-156.0 Boulder.
-154
-155
o Ll B R bt -
Much softer material. No
sample for description.
-157
-158

Bottom of Hole: =~ ~ ot




DRILLING REPORT

ACRES AMERICAN INCORPORATED - CONSULTING ENGIMEERS
BUFFALO , NEW YORK

0 - COAE EARAEL

[ I QLAS JAR

CLIENT ALASKA POMER AUTHORITY JoB NO.  P5700.55
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-30
SITE Watana Relict Channel SHEET NO. 1 OF 7
CONTRACTOR: Derali Drilling Inc. sTarTED 10:00 A4, September 22 49 82
FINISHED 5:00 P.w. September 25 19 82
METHOD soi.. Rotary Casing and 3-7/8" Tricone cAsING DiaM. HW, 4-1/2" 0.D.

OF 4" 1.0.
DRILLING: pock NO Core Barrel with Diamond Bit corepiasms.  NQ, 1-7/8"
LOCATION:  LATITUDE N 3,231,062 ELEVATIONS: DATUW Ground Surface

DEPARTURE E 746,716 DRILL PLATFORM  2221.4
BEARING - GROUND SURFACE 2221.4'
INITIAL DiP 807 ROCK SURFACE -
OTHER Dips None BOTTOM OF HOLE 2121.4
WATER TABLE
SEICRPTION™ COLOR , COMSISTENCY, SYBUCTURE, $AMPLE PEMETRATION
DEPTH SOWL TYPE WATER CONTENT, PLASTICITY, COMPACTHESS, TEsT
v WATER LOSS O GAIN, ETC. no. |Tyee®| suzze oertR | rETD
0 Surficial | Tundra vegetation.
Deposits
=5
2 Noj Sampling
- 3
- 4
1T 1A {2-1/2 4.01 0 4
3
-~ 5 to 3
6.0 4
L 6 en ,
Sand 01ive gray, fine to coarse _
gra,ied. - Silty. some gravel 2 | As 2172 6.01 6 g
- 7 to 1-1/2 inch (subrounded to to 7
subangular). Medium density. 5.0 8
Moisture contena 91:?5‘ ];:e“é'
- ~ « 3 | ——
8 perature 14°C. V11 graded. TR 20721 8.0 & 3
. g 9.7 14
SAUMPLING RITHOO SRIPPIKNG CONTAINER
A SPLIT TURE £~ AUSER %~ INSEAT R~ CLOTH BAG
B~ THIN WALL TUBL F - WA3SH 0 - TUsE $ ~ PLIOFILM BAS
G« PISTON SANPLER P - WATER CONTENT TIK T - DISCARDED

1NSPECTOR

LOGGED BYf

E.d. Kleinkauf
R, €. Powell

APPROVED

DAYE

/g[8

. 7
Y/

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALGO , HNEW YORK
DRILLING REPORT
CUENT  ALASKA POWER AUTHORTTY ' 408 RO, FIT03.55
PROJECT = Susitna Hydroelectric Project HOLE wo. ~——=-3D
SITE Watana Relict Channel SHEET NO. . OF 7
" i1
oEPTH soI1L Tyee %%%mmm. SAMPLE * rexcraRTIon
WATER LOSS OR GAIN, ETC, we Trvre e e | meve TEST
I Sand Light olive gray, fine to 3 [{continued) ? zi‘.{,,,
{cont) coarse grained. Silty, il
10 trace gravel. Medium dense 5
to dense. : . i
=11 Temperature 15°C.
10.0-13.0 Boulder.
| 12 Numerous cobbles and
boulders from 9.5 ft.
13 4 1DS11-7/81 12,5 ¥ -
to
14.0 ;
14 RS A sy
Poorly graded. Very dense. -1/ ]ZLQ = 2’5
-15 ,
-16
Scattered cobbles.
-17
~18 Sand Light oTive gray, Fine o s e eolan e
coarse grained. Silty, some -1/ tf) “;
grave® to 1 irch {subrounded -
HQ to subangular). Well graded. 19.21 L S0/
Occasional thin silt layer,
20 Moist. gery dense. Tempe~
B rature 5°C
_..2'] S
T 7 T 1sand and 7 Fine to coarse grai Heg sand
22 Silt layered with fine sand to : :
silt. Well graded. Trace 71 AS|2-1/2| 22.0110 23
gravel to 3/4 inches (sub- to 5075
23 rounded to subangular). 2852
Mgisi:. Dense. Temperature
| 4-C. , .
L2 — e e e e -
Sand Light olive gray to grayish | 8 | AS}2-1/2 2@60 16 %%
o5 ‘ tan, silty. Some gravel. 25.8




——

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT ALASKA PQOWER AUTHORITY JOB NO. P5700.55
pROJECT Susitna Hydroelectric Project HOLE MO, AH-D-30
SITE Watana Relict Channel SHEET NO. 3 OF 7
W: COLOR, CONSISTEMCY,STRUCTURE, SAMPLE PENETRATION
DEPTM S0IL TYPE WATER CONTERT, PLASTICITY, COMPACTHESS, TEST
WATER LOSS ORGAIN, CTC, o, {Tree | seE OEPFTH | RETD
43 Sand Light olive gray .o gravish 8 | {coptinued) 48
{cont) tan, silty. Some gravel to 50/4
26 ? inches {subrounded to sub-
angular). Very dense.
Hoist, 9 1A {2-1/2] 26.0] © 1
-27 to 20
38
28.0 38
-28 Multicolored. Fine to
coarse grained with fine at - 5
top of sample and medium 10 [ AS)2-1/2] 28.0) 13 24
729 grained at bottom. Trace to 62
Si]t. DEBSE. ‘qet- Taﬂ— 29 8 50/3
perature 3°C. Ungraded. - .
-30
31
RN Dl | v ive vy camdu Temen 1 | As|2-1/2] 32.0{13 | 16
St 0live gray, sandy. Trace - t;) 32
gravel {subrounded to sub- 332 5072
-"3 angular) to 1-17/2 irch. -
Poorly graded. Very dense.
Moist.
34
35
36 Thin cobble zone. 17 T e 3 36040 5077
3R.2
= '4
37 R
-38
-39
[ RN AR N
to 28
41 41,3 |

b

R
S e

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , NEW YORK
DRILLING REPORT
CLIENT  ALASKA POWER AUTHORITY Jog w0  ¥5700.5%
PROJECT Susitna Hydroelectric Project HOLE Mo i~-1-30
SITE Watana Relict Channel SHEET 8 & oOF 7
e | s ome | RS SO e e, e
WATER LOSS OR GAIN, ETC, Ho. | Twee ] suc beri | mePT
a Silt Brown and gray, clayey. 13 | {continued) T 573
{cont) Some fine to medium grained ‘
42 sand. Little fine gravel
(angular to subangular).
Dense to very dense.
43
44 Thin zones of gravel/cobble 1
rich material. 14 | AS|2-1/2) 44.0% 1> 36
to i ba
45, 45.3 ¢ I 5073
46 :
47
48 = L A |
Sample refusal on cobble. o B 3370_'_“ ;_58;22 |
-49 ,
50
-51 3
§
M
—52 Light olive gray, sandy) i‘s
(fine to coarse grained). ‘ |
Poorly graded. Trace sub- 16 , AS | 2-1/2 SE'O R 6
53 rounded to subangular 53°4 géﬁ
gravel, Very dense., Moist. . 8075
54
55
L-56 ; ~ ‘
17 | AS | 2-1/2] 56.04 @ 43
_56.8 50/3
57




ACRES AMERICAN iNCORPORATED - CONSULTING ENGINEERS
BUFFALO , MEW YORK.
DRILLING REPORT

cueNT  ALASKA POWER AUTHORITY JoB NO.  P5700.55

-

provECT Susitna Hydroelectric Project HOLE NO. AH-D-30

SITE Watana Relict Channel SHEET NO. 5 OF 7

pEsCrirTIoN: COLOR, CONSISTENCY, STRUCTURE,
WATER CONTENT, PLASTICITY, COMPACYNESS,
WATER LOSS ORGAIN, ETC.

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS

R BUFFALO , HEW YORK
DRILLING REPORT

CLIENT ALASKA POWER AUTHORITY

PROJECT  Susitna Hydroelectric Project

SITE Watana Relict Channel

JOB NO.

HOLE NG
SHEET NG

Light olive gray to grayish
tan, sandy. Sand fine to
coarse grained. Poorly
graded. Trace subrounded to
subangular gravel to 1-1/2
inch. Dense to very dense.
Moist.

LESCROTION: COLOR, CORSISTENCY, STRUCTURE,
SOU, TYPE WATER CONTENT, PLASTICITY, COMPRETKESS,

WATER LO3S OR GALN, ETC,

Light olive gray, sandy,

gravelly. Gravel is sub-
angular and fragmented.
Sand is fine to coarse
graired. Partly graded.
Very dense.  Moist.

Temperature 8°C.

Si1t and }0live gray, sandy, cravelly.
Clay Sand fine to coarse grained.
Gravel s subrounded to sub-
angular, disintegrated
diorite. Poorly graded.
Very dense. Moist.

Silt and | Olive grav. sandy, gravelly,
Clay Poorly graded. Sand fine to
{cont) coarse grained. Gravel sub-

rounded te subangular. Very |:
dense. Moist.

Trace striated gravel. Some
gravel disintegrated diorite.

Partly graded.

50% drill water loss.

Full drill water returns.

0live gray, sandy, gravelly.

Gravel to 1-1/2 inch {(sub-
angular to angular). Sand

fine to coarse grained.
Partly graded. Very dense.
Moist.




ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS
BUFFALO , HEW YORK
2 ﬁ!LL:NG( REPORT

CLIERTY ALASKA POWER AUTHORITY Jog No. P5700.55
| PROJECT  Susitna Hydroelectric Project HOLE wO. AH-D-30
SITE Watana Relict Channel SHEET NO. 7 OF 7
DEFTH SOt TYME %%?m;fm?mﬂ' Shupre Pﬁ‘i;?r“on
 VATER LOSS OA GAIN, ETC. | no Tree | size vEPTH | FET'D
89 ] N N :
Si1t and | Olive gray, sandy. Sand is _
| Clay fine to coarse grained. 24 | ASy2-1/2 ‘32{‘)0 13 ;g
- 90 {cont) Partly graded. Some gravel 90.3 50/4
to 1-1/Z inch. Gravel is :
subangular to angular. Some
— 91 gravel pieces are disinte-
grated diorite. Very dense. ]
Moist. :
— 02
- 03
- 94
L 05
- 96
~ 97
- 98 ’
- 25 | A {27721 99.6] 0 | &7 ]
to
100 190.0 )
Bottom of Hole 100 Ft.
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LABORATORY TEST DATA LEGEND SHELT (EXPLANATION IN ITALICS)

LY oL R T

] . o
. A L3 . W

SUSITNA HYDROELECTRIC PROJECT ﬁ ACRES AMERICAN INCORPORATED DATE. _8/16/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET _ OF
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK b ‘
| A U.S. ST F THAN BY T o
Hgéﬁ S,Al&gLE DEPTH i?‘l'!? : S. STANDARD SIEVE SIZES V(PERCENT FINER THAN BY WEIGHT) | V:Z L e e «’Cﬁ!;;ED SOtS.N
12" &' 3L 2" L2 " 13/a"i3/8 | Ha | 3o | dt20] 40| 2 60| Hi00] H140{Hi 200 j
AH- , -
D19 |19-28 93.0 E | 100! 981 89| 831761 671 57 1 481411 36|32 | 8.5 SM=SC
19-29 37:1(3)_ E_{Too E:alll To Test | SMALL RECOVERY
99, 0- |
19-30 }188'& | E 100} 95! o1l 85| 80{ 73| 64} 551 471 40| 36131 | 8,9 SM
19-31 {110.5| E 100 99 | 97| 99| 86l 81 | 78y 75| 73| 70 |15.3] 25{ 20| 5] Mi-cL
le=3zi | B o Recovery N0 SAWPLE RECOVERED | '
19-33 %{?% E 100 | 991 981 96] 94 ] 93| 91| 87| 83 ML-CL
19-34 1%’:8 £ lo. mbla [SAMPLE NOT TESTED, | SAVED
1120, 0~
19-34 122.5 On Hbld ISAMPLE NOT TESTED,{SAVED
12 . - §
19-35125.4 | E® 100 | 99| 98| 97| 96| 95| 94| 92| 90 j17.0 é CL~-CH
-3
H
—[I51.0- | , - |
19-43 |151.5 | ¥ 100! 951 92] 85| 80| 74| 66| 57| 51| 47 | 44| 41 [10.6 = SM-SC
19-461169.4 | G 100] 98 | 98] 98| 97{ 97| 96} 96| 96| 95 v = CL-MC
| | N
<y —f
— 1= s
[ 1, = =
E {AN] — Bk L el \ L
13 g Ik I= PARTTCLE STZE ANALYSIS OF|SCIUS ASTM D4j22-53 SIS | B8 | 8227
W = g = we| O 1S “i%
L& & = L r e = Sl 7
= = = & g A B o e e ey
&R A oS A 2215 | g1 2 =53 |
AEMARKS :




SUSITNA HYDROELECTRIC PROJECT

| | ; ACRES AMERICAN INCORPORATED DATE- _8/3/32
WATANA BORROW SITE D AND RELICT CHANNEL ‘ GEOTECHNICAL LABORATORY SMEET 1 OF 2
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK ‘
HOLE {SAMPLE SOIL | U.S. STANDARD SIEVE SIZeZ (PFICENT FINER THAN BY WEIGHT) We | py Eé’iﬁil\llFlED SOiL
NO. | No. UNIT , 9 "1 77 iLASSIFICATI
{6 V" 3/4" 378" | 4 | 4o | $20) d40| 3 60] $#100] 3 140[# 200 /9 CATION

AT- 2. 5~ , _ . ;

Di5 [15-1 | 5.8 | = 97| 91| 85| 8c | 75| 67| s8|%as | 41} - | 29 s
15-2a 218" E 100 ; 98| 89 | 73i%48 | 44| - | 28 j SM
1520 | $:07| ® 85/85{ 8179 75| 69| 60|*45 | 42| - | 31 ‘ SM
15-3 b9 = 971 95| 89| 86 81| 73| 63|*47 | 43] - 29 SM

9.0 L
15-4 {11.0 | E 100 95| 90| 85! 78| 65(*56 | 537 - | a4l ) SM
. 11.0- ~
o _l15-5 {13.0 | = 100! 97 { 90| &7 | €3] 76| 68|%54 ! 52! - | 40 SM
13.0- | | |
__115-6a {15.0 | E 100| 97| 92| 88| 83| 76 | 67(%54 ! 51| -1 39 SM
| 13.0-
15-6b |15.0 | E )
15.0- | | | | |
15-7 i;.g E 100| 981 93| 87| 85| 771 69| 63| 57| 52 2 SH
(15-8 ing_, E/F ct 941 861 771 72 | 68| 621 49i*44 | 42| - | 3219.0 SM
9.0- o ‘
115=+_121.0 | E/F ot 100} 95] 90| 85| 78| 69{*56 | 53| -~ | 4210.3 SM
21.0- | « | ‘
15-10 |55:0 | F 100] 95| 92| 87| 79| 70|%57 | 54| -| 42]8.8 SM
23.0-
15-11 22.0 F 100} 96| 94y 91| 86| 78| 69(*56 | 53| ~| 43]9.9 SM
34.0-
15-14 |35.5 | F/G ct 21.0
35.5-
15-15 137.0 | G . 23.1
37.0-
15-16 139.0 ! @ 36.7
139.0-
15-17 141.0 | G _138.5
51.0- ]
15-18 23‘0 G 30.6 o
.0-
15-19 1 45.0 | & 35.7
45&0"‘ | )
15-20 {47.0 | G ! 31.2

REMARKS: _% #80 sieve used in place of #60 seive,




WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY

SUSITMNA HYDROELECTRIC PROJECT A%B[S ACRES AMERICAN INCORPORATED DATE: _8/3/82
pa

SUMMARY OF LABORATORY TEST DATA BIFFALO, NEW YORK SHEET 2.0F 2
HOLE {SAMPLE SOlL U.S. STANDARD SIEVE SIZES {( PERCENT FINER THAN BY V&Y ). W, , % LNIFIED Y010
oo P ne | DEPTH | Die OZ LL. | PL | RPL %@menw
2" et | 3" | 2" | rid] " |3/4"3/8 | Ha | #0320 40| It 60] H#100] 1403200 |
N 57.0- g
DI {15-21 23'0 e 35.3 1
15-22 [51.6 | ¢ 37.5 |
15-23 153.0 | @ 35,5
53-0—
15-24 [55.0 G 5.4
55.0— :
15-25 [57.0 | @ ) 33.5| 55 | 28] 27 ' cH-MH
57.0- :
_ 15-26 (590 | @ 33.2 |
59.0-1 , :
15-27 |6i.0 | G 31.7 g
| 61.0- i
15-28 [63.0 | ¢ 31.9
63.0-
115-29 165.0 | G 25,7 42| 24|18 ¥ cm -
1 65.0-
15-30 | 67.0 | G 26.0
67.0— |
15-31b| 68.5 | @ 20.0
~169.0-
15-32 | 70.4 | ¢ 22.9
72.0~ i
15-33 | 73.5 | H 1001 79 | 631 55 55| 54| 540 540 53)22 | &) 2] 1] 10]1.9 ~ SP
Th 0= :
A15-34 | 74,5 No Récovery _
74.5
15-35 {75.9 {Cobblies

REMARKS:

-«
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SUSITNA HYDROELECTRIC PROJECT ' ACRES AMERICAN INCORPORATED DATE: _8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY
SUMMARY OF LABORATORY TEST DATA EMES BUFFALO , NEW YORK SHEET L-OF
Hgl(_)E SA{Lﬁé’LE DEPTH ?j?j‘;%' U.S. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT) \z}: L el et C\:ﬁ!sf-;igci::g”
‘ 28 | 6" | 3" | 2" |2 " [3/4"|3/8" [#4 | 30| dr20] 40| # 60 i00] H#140]3200] ° | :
| Diealiea-1 | 3:0°] ¢ {1001 07101 {87 84l 77{ 70] 61| 51145 {39 !9.9 _sM
AoA=da 12518): C_ 1100 199,51 98 | 95] 89| 82) 76 | 70| 65 |60 [16.8 B e Y
16A-=4b|11,0 | ¢ 00 {99 ] 91l 62| 320 %0 | 7} - |1 1,2 S
16a-€ [13:87] o 100 89| 89|89 |81 [ 78| 71| 61| 49! 38| 30|25 |21 |9.2 | SM-SC
16a-7 |13:7 | ¢ 100 81| 77 71|70 | 65| 55| 42| 31| 24 | 19/ 16 |13 |8.3 1 swesw
16a-8 |19:9 | ¢ 100} 92 |90 | 88| 82| 70| 55| 44 | 37| 33 |29 0.7 | smesc
eaco |10:97| ¢ 100 |9z |88 | 82] 71| 59| 49| 41{35{31 li1.6 -
6a-10 2300 | ¢ 100] 99 |94 | 89| 80| 65! s0| 40| 32] 27 23 [i1.3 -
16A-11 %Zgg- - C_ |Ccbble Fragments
16A-124 %8:f23— ¢ lcotole Fragments
lea-1282873 | ¢ | 100199 | 97| 92| 85| 76| 67 | 60| 54 |49 |15.3 | sMm
16A-13 ggé: C___ICobblle Fragments -
164-142 30,0 | M |cobblle Frhgmerts 100] 9587 | 80| 75| 70! 63] 55| 47| 43 {39 [11.7 SN
loa-14830:0 | 10095 | 93| 89 84| 78| 68| 60] 54 |49 [13.0s | CL-SC
16A~15 %]18‘ M Co“r’:bze Frhgmernits -
16A-16 %%g_ M__ICobblle Frhgmexdts _
. 16a-17134:0 | . m 4 1100 saj 78| 7s | 73| 71| 69| 67| 66| 64| 63|61 | 33 | 20] 13 CL.
B Bienlien-18]38:07 m | |  l10.8
. 168-19) 38:97) | ' 11 hag
L ben20[38:61 ;_ L | 12.5
| | Remarks:_ * #80 sieve used instead of #60 sieve. B
s ) . ) - > b "o q P BT




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE. _8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL ‘ GEOTECHNICAL LABORATORY

\ T 2 4
SUMMARY OF LABORATORY TEST DATA BUFFALO,, NEW YORK SHEET =.OF

SAMPLE SOIL . U.S. STANDARD SIEVE SIZES { PERCENT FINER THAN BY WEIGHT) We o, | UNIFIED SOiL
NO. UNIT 3 SRR LR oL ASSIFICATION

3" | 2" {2 1t (3747|378 | H4 | dti0 | dE20) dt40] H 60| H100
16B-214 42. M ‘ 100{ 92| 92] 87184 | 81|78 | 74| 71| 67 | 11.5 | | CL
16B-21b 99197 | 95|93 | 90| 87/ 80 17.2 ML

1:6B~22
15B-23
1 6B-24a
16B-24H

9088 | 85180 | 77| 73| 70| a6l A3 |13.8 CL
98 | 89|69 | 48| 29| 16 12.9 . SP_

alooloouio wo

; GP
99 | 981 97 951 88] 69 28.3 SM

23
16B-24 | 46. | 69 | 62149 | 351 22| 13 SP
116B-25| 49. ' 4172 | 72171 | 71| 68) 57 17.1

16B-25| 50. | | 93 | 8983 | 72| 69| 57 32 [15.9
168-27 ‘ sent

16B-28

16B-29 22'2' . . ‘ 99 96
16B-29 ggig D | 37 31
168-30| 56.7
580 O’- '

16B=21+ 52.9 D | . | 20138 [ 35
S 09"‘
16B-31L gg.% D | 981 97 | 94
16B-32] 61.3| D'
1 BZ.4- :
16B-33 gi.i D | 99 98 | 97
168-34] 64.91 D 1001 98! 97196 | 94192 | 90
£5. 3 |

1°-%~351 66.9 D' 1001 99 991 95 90
REMARKS: % Not representative sample. Too small for maximum particle size.

. - .

PTG ONVOSIONRNUINS [
C‘)Ul

e RPN e L L s

B3
a1 - . - :-‘,,; i o . " o - " e " g PR e s




WATANA BORRCW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY

SUSITNA HYDROELECTRIC PROJECT ﬁﬁﬁis ACRES AMERICAN INCORPORATED DATE: _8/15/82

A -— - 3 4
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET =_OF
H S : : L I 1J.S. STANDARD SIEVE SIZES (PERCENT FINER THAN-BY WEIGHT) W, ’ SOl
Ho. | NG| PEFTH | URiT , ' o |LL|PL| P cggigc?:ém
12 6 3" 2" frwd| 1" | 3/4" 378 (4 | dhio | dEeol dF40] 3 60f H#100] H140|H200
| gy 67 .3~
16B |16B-36 27,2 D'/E , ) NP L ML
— 7. 8- 5 :
16B-36 23.2 E | 100l 98 | 96| 91| 80| 651 45| 29| 21 16 [18.4 M
168-37 ;%‘g E 100 | 99] 96| 93| 88| 78| 62| 45| 33| 25| 19 l16.0 SM
168-381 72.9| E 100! 97! 95| 91| 88| 80| 63| 38| 20| 12 8l 6 |15.2 SP
1 75.04 ~
16B-40| 77.0| E 100 96| 82| 75| 631 41| 22 11| 7| 4.8 | SP-SM
80. 0— A f ~
16B-41 g%.g F 100 86| 84| 78| 751 70| 64| 581 521 47| 43| 39 | 8.5 SM-SC
168-42| 82.0| F
83. 0
16B-43 gg.o F 100] 97| 96| 90| 85| 791 73| 65| 59| 54| 49f 45 19.3] 21 { 15| 7 i 8M-SC
16B-44 ggig F | , B
16B-45| 87.0| F 100! 85| 82| 82! 80| 77! 69 57| 47| 40| 35| 31| 29 {16.9 i sC
87.0-
16B-46| 87.5| F i
89. 0
16B-47| 89.3 | | |
91 - 3"' S -
16B-48! 92.0 1 ¥F 1100} 93} 79| 73! 66| 58| 51| 44| 38| 34] 31| 7.3 SC
94, O f -
16B-49| 94.7 )
96. 0-
16B-50| 96.4 ] F
98. O
168-51; 38.5| ¥ |
100. 6-
16B-52|101.2 | F 100 941 89| 85| 8r' 751 671 59| 52| 46| 42| 38 110.0 . sc
102. 3-
168-53 %02.2 F Roclk Fragmentk
— 1104, 5- o
16B-54 104.2 F Too ,Smalll to Mest
'106. 5-
16B~551106.7 F Rocl Fragments
REMARKS:

P




SUSITNA HYDROELECTRIC PROJECT ~ ACRES AMERICAN INCORPORATED DATE . 8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET 4 OF 4
SUMMARY CF LABORATORY TEST DATA BUFFALO, NEW YORK =3
~ : ' U.S. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT) o ¥
ol ke B rescen e R R W P G
2] e | 3" | 2" |2 " |3/4"|3/78" | #4 | dh10 | $20] 3t40| Ft 60} #100] $140]#200|
Ae I0E T
Di6B {16B~56/108. F Rock Fragments ,
112, 0-
16B-571112.71 G 100 91189 85| &0f 76| 67 | 60| 53| 48| 45{ 42 [10.0 i SC
116. 0- ] ' ' , :
16B-58 %13_0‘ G No |Upper Limit 98 P9.3{ 52 | 291 =3¢ MH-CH
1 18.0 :
16B-591120.0] G 8.2
120. 0+
16B-601121.7| G 28.9
1240 O" .
16B-¢1 126.8 G 100 98| 98| 98] 98 98 | 98! 98] 98| 97! 97 8.6 } _CIL-CH
' 128+ 04 ~
16B-621130.0 G .
132- O-' ]
16B-63{133.5] G 100 B4.1] 52 28 o CH
136. 0+ ,
16B-641137.51 G 33.4 }
] , 140, 04 < i
L 16B-65}1141.51 G 100 B0O.6 1 CiL-CH
144- O’ . ]
16B-66 izg.g G 1 28.11 31 | 25 Y ML
] 1168-671149.2] T 100 | 931851 69| 63] 58] 52| 461 41| 371 34 31 ]10.4 ‘ ﬁ SC
151. 04 ,
i 16B-68 isg.g I 100; 95| 94| 94} 93] 92| 92 91} 91| 91 91 j27.1 {  CL-ML
23 .0 —
16B-69]154.4| 1T
155.04 o
16B-70{156.0 I 100 | 96 96 93| 88 84f 791 73| 68 63| 59 56115.2 ‘ CL
157.0- ed
16B-71/158.8| J | 15.8 B
159- 0"" » :
16B-72 %g%.g J 100f 88| 88| 88| 82| 79 76| 73| 69| 66 62§ 60 58|14.9 4 SC-SM
168-73| 164.1] 100} 98] 96] 95 94] 93| 91! 90 89| 88 86]25.5 ML-MH
167.04 '
16B-74|168.4) J 28.1
76 ,
_ 16B=79 NX Core —|Bednock
REMARKS:




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN .lNCORPORATED DATE: _8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY ‘
SUMMARY OF LABORATORY TEST DATA AEHES BUFFALO , NEW YORK SHEET L OF 23
HhéE SA;;A{;JLE DEPTH %?]l;%' U.S. STANDARD SIEVE SIZES (PERéENT FINER THAN BY WEIGHT) V::(': L | eu ' ; UINIFIED SOt
' ’ | 2 | 6 | 3 | 2 |/2] I |3/47]3/6 |Ha | #i0] F#20] H#40] 3t eo| #100] #acf#200] ° fussmcmm
87 -1 | a0l ¢ 100 91| 81| 76| 67| 63| 58| 51| 45| 39| 35| 31| 27|10.5 | M
17.2 | 601 100, 99| 94| 89] 79| 64| 52| 42| 35| 30| 26[11.1 s
17-3 | 80 ¢ 100{ 96| 86| 65| 40| 31| 26| 22| 19| 17|15.8 ___sM
l17-4 10010 « | | t
17-5 | 120 ] 100] 97| 94| 91| 85| 75| 64 | 54| 46| 40| 35| 9.6 L w
17-6 | 1591 ¢ ;
17-7 11887 ¢ _ L
17-8 | 1951 ¢ 100| 85| 81| 80| 77| 74) 68| 61| 53| 46| 39| 34] 30| 7.5 | _SMesC
17-9 | 18181 ¢ 1000 93| 89| 83| 74| 63 | S4| 46| 40| 35| 8.3 | sy
17-10] 30:67] ¢ 100] s5| 94| 89! 83| 74| 64| 55| 47| 41| 35| 9.9 L s
17-11 ] 5.9 ¢ | | :
17-221 5597 ¢ 100| 94| 89| 8s| 81| 75| 67| 58| 50| 42| 37| 32| 7.5 | SM
17-13] 38:81 ¢ 100, 98] 95| 90| 82| 70| 59| 48} 40| 34| 30| 9.3 i SM
17-141 38:57 ¢ 100/ 92| s8] 81 77| 72| 64| 56| 49| 43) 38] 34| 9.0 5C
17-150.30.7 1 ¢ |
17-16] 35571 ¢ 100| 90| 82| 74| 71| 64| 56| 47 39| 33| 28| 24| 7.6  sM-sC
17-17 %213—_ c 100! 80| 77| 75| 71| 66| 59| 52| 46| 40| 36| 33| 8.6 | s
| 17-18] 21:0] , B | 7.9 18/ 15| 3 { sc
17.10] 2597 & l100] 86| 65| 62| 58 s4l 40| 43| 36| 30| 26| 22| 20| 7.4 | SM-GM
17-20] 42:3] & 100 o4 91| 84 78| 70| 62| 53| 45| 39| 33| 29/18.4 I su
REMARKS::
: / Foe S T 7 e W - f I “}
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SUSITNA HYCROQELECTRIC PRGJECT ACRES AMERICAN INCORPORATED DATE . 8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET 2 OF 3
SUMMARY OF LABCRATORY TEST DATA BUFFALO, NEW YORK '
HOLE \SAMPLE SOIL U.S. STANDARD SIEVE SIZES {(PERCENT FINER THAN BY WEIGHT) W, { UNIFIED SOIL :
NG. | No. | DEPTH | UniF | ,, : °2 LL | PLFPL o resircariont » 1
- | 120 .6 | 3" | 2" [rwF] 1" [3/473/€ [ #4 | dh0 | 20| dta0| 3 60| #100] $140{1 200 N -
AH- 438.0- :
D17 17-21 42.4 E !
5 « U™ ;
17-22 1 53.7 E 100 841 79 741 70 65] 59 511 44 371 32 27 241 7.8 ; SM
17-24 1 60.7 F 100§ 94 86| 81 771 6% 60| 51 431 37 32 281 9.9 : SM
77.0- f
17-29177.8 G 100{ 92 521 91 911 90 90| 89 881 86 82 76121.3 4 CL
80.0- , ;
17-304 &31.0 G 100] 96 96| 89 841 78 711 64 57| 51 46 414113.7 | SC
8.0~ ;
17-30H 22.8 G 160 921 89 851 78 731 67 621 56 511 45 41 38 9.1 4. 8C
5- - ‘
17-311] 86,9 G 100 98| 94 91| 86 791 72 65| 57 52 47112.2 . SC-CL
87.0~ s :
17-32 1 8%.0 G** ;
17-33 | 90.6 | G** _
17-34 — | No Re¢over! “é
| 94.0- ~ |
17-351] 95.2 G' 100 941 94 90 88 831 78 721 63 541 48 43 40111.3 e SC
| 96.0- I
17-36 gg.g G' | 13.9
0= | ]
17-3/ 183.6 G' - 100 97 971 91 861 81 731 66 59| 54 511 48 § SC-CL
17-39 102:8 G' 1C0| 93 871 79 701 63 56| 51 46 42113.6 % SM-SC
120.0~ ‘ :
17-4ﬂ,%20.6 T _jCenter 1001 99 99 98 931 86 | 841 84 83 82121.9 CL
22.0-
17-411122.8 I Centler 100199.8{99.5| 99 961 94 921 91 89 87124.C - CL
136.0- .
17-431136.4 I ' 100} 95 921 88 85{ 82 771 70 63 55115.3 CL-SC
17—&?;136*0 I Sand| Ran {Into} Spoan 100 §99.9 99 781 29 20] 16 14 12} 24.6 SP-SM
140.0- .
17-451145,8 I 100 991 96 841 73 351 25 21 181 24.8 SM-SP
147.0- , ,
17-471147.8 I N 100} 93 79] 69 64| 53 251 22 16 12118.4 SW-SM
REMARKS: % Sand that ran into spoon after sample 17-43 was taken.
*% Qrganics in sample. Held for carbon 14 dating.
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SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE . _8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET 3 OF _3
SUMMARY OF LA?ORATORY TEST bATA BUFFALG, NEW YORK | ' | '
«OLe |SAMPLE | ooy | SOIL | U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) \A;/C Lol el ;tigeuzco C?"l(‘!:f‘% ”
| 20 | 6 | 3 | 2" [rwd] 1" 3747378 [$4 [ #0]320] H40] 3 60 #100] #140]#200|
AT 5. 0=
D17 17-50 %éé‘% I 100/ 99| 95| 93] 90| 88| 85} 80| 74| 65[13.1 i ocL
17-51* (169.8 | T 100 | 72! 72| 72| 70| 67] 62| 58] 54| 52| 50| 48| 48 | sc-cL
17~ '
S5la** 116G.0 I SP
185.0°] . _;
17~-53 1186.8 J 23.6 51125 a8 CH
. 191.0-
17-54 1191.7 | I INX Chre _
L | z 1

REMARKS: _* Sample not representative. (ne large fragment.
— %% Sand slough (wash), not represep’ative.




SUSITNA HYDROELECTRIC FROJECT A ACRES AMERICAM INCORPORATED | DATE. _8/3/82
WATANA BORROW SITE D AND RELICT CHANNEL - GEOTECHNICAL LABORATORY

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET_LOF _3

samptel | sow U.S. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT ) We UNIFIED SOIL
NO. | PEPTH | UniT | Llee e 0
. % {CLASSIFICATION

3" Fiy2 | " | 3747378 | H4a | 3o | $20] H#40] 3t 60| 3t100] 3 140} H 200

»

18-1
18-2

74| 68 | 63| 59| 52| 46| 38| 31| 25| 21| 18] 15 i GM-SM
100l 96 | 96] 90| 86l 81| 721 60| sof 43| 37| 33 . M

L] v

18-3
18-4
18-5
18-6
18-7
18-8
18-9
18-11
18-12
18-13
| 18-14
18-15
| 18-16
18-17
18-18
18-24
18-25

| 96| 91| 841 77| 67| 58| 48} 40| 34) 29 I
100 o1 37| 83| 78| 70| 61| 53| 47| &1l 37 \14. .1 SM=8c

-
I eI SRl ¢

PN [l et | et ot ]t
NI 00 QO |GYU [N = DD RO~ {~Jnfn Lo
- 'y ] . » '] L] L] ol [ 3 - ¥ »
LﬂUJU‘IUlL‘I‘I Ui e

st

97| 92 | 86| 79| 68 59| 49| 41| 36| 31 |12, ! sM-se

]

971 94 | 811 72| 63 4 481 43
991 95 88 i 84| 80 71 68

o olwoNolWwolo

-

Law
|
50 0 a0

-

o

)

w

-/

wj

i

)

18-26a
REMARKS: _




WATANA BORROW SITE D AND RELICT UHANNEL GEOTECHNICAL LABORATORY SHEET 2 OF 3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK

SUSITNA HYDROELECTRIC PROJECT ﬁﬁﬂ{s ACRES AMERICAN INCORPORATED DATE: _8/i4/82

A ek

HOLE |SAMPLE | ..., SOlL U.S. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT) Ve | i UNIFIED SOIL
No. | no. | DEPTH | Uit ~ o | "t | PL | PY e assiFicaTion
12° ) 6" | 3"y 2" [rw@) " | 3/47|3/8" | H4 | 30| $20| d4c| F 60| #i00| #140| #200 | o
D18  118-26h|{100.0 G 26,0441 26f 1 ML=CL e
100. 0~ |
| 18-27 1100.9
o 102.0-
' 18-28 {103.0
: 104.0-
18-29 {104,5
1106.0-
18~30al107.8
= 106.0-
¥ 18-30b1107.8
‘ 108.0-
. 18-31 1108.7
- 112.0-
18-33a113.7
112.0-
18-33bi113.7
114.0-
18-34 1116.0

: 116.0~
‘?, 18-35 [118:8
i 118, 0-
- 18-35 1120.0
o 125.-

‘ 18-38 125.4
o 132.0-
s 18-42 1132.8
1350 O_
18-413 1136.3

» 143.0-

3

ek e

4

bmalll To Test

“p]
—3
o]
o

Toco Pmarlli To Test

malll To Test | ; | - ' ‘f
100 | 991 99| 99} 99| 99| 99| 99| 97 [22.7 L MI-ME
14.7) 27| 20| 7 i-cL
Too bmalli To Test v ‘ f
100199.5 99| 97 951 93 871 76 (23.
100 99; 971 93 82| 64 50| 40 1 34! 28 112,
11001 99 971 °v | 871 75 591 40 | 26 20 118.
100199.5{ 97| 91 801 68 581 51 1 4514 42 {17.
100 96| 94 92| 88| 78] 6C | 45 33 26} 22 115.
100 | 73 731 69 69| 64 | 59| 53 461 39 341 29 251 21 6.
©» |Piecks Off Boulder [Caught In|Spogn ,
' 100| 97 96| 94 | 91} 87 81| 74 68| 64 60| 57 |14.1 { CL-CH
18-47 {143.5

' {Pebblles Tn Sphon
152.0-

v 18-48 [132°6 1 @
" 157. 3=
N 18-50 |138:0 1 ¢' |on Hb1a

. 160.0- | , |

18-51 ‘1‘0.2 G’ 100 97! 94| 90| 84| 75| 671 58| 51| 45| 41 | 9.3 .
. 162. 5- -

AN 18-52 {163.2 | G 7.8 | SM

REMARKS:

ML-MH

sM
SP-SM =
SM
SM :

DO ko e e RO

SM i

OQO@@@@QOG)OQ@O

93 | 89| 84 | 81| 77| 71| 66 62} 58| 554 53 |12.0 ; SC

o
o)

Lo g,
54 . N e P iy s I = T ~ g . - K

ey

R O . A. o 3 AR rEE PR P e P g
. E R R e 2 L : PR - RCN
o e B e - -. . . L : EREE L A -
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SUSITNA HYDROELECTRIC PROJECT
WATANA BORROW SITE D AND RELICT CHANNEL

it}

ACRES AMERICAN INCORPORATED
GEOTECHNICAL LABORATORY

DATE. 8/14/82

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEEY S.0F 2
HgéE sA&ﬁgLE DEPTH g%l]‘:f U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WElGHT) V:/C L e ey apﬁl:,szmgh!
2 [ e | 30 | 2 (/2] 1 [3/4"[378 [#a [ o0 [3t20] vao] #eo] #i00] #140[H#200] ° 0 |

b8 hs-s3 %8828— G 100 | 96| 94 ' 92]| 86| 76| 70| 65| 61| 57| 54 |15.8 CL-ML

18-5: 118871 ¢ 100 | 96 881 84! 791 72| 65| 59| 54| 50| 46 [10.4 sC

18-55 17301 @ 1100 ] 95| 78| 61| 51| 44| 39| 34| 30 J11.2 SM=SC

18-56 117951 ¢ 100 | 970 93| 91]| 89| 82| 79| 77| 75| 72| 67 18.1 MI-CL

18-57 Hgg- G' | Too Small To Test |

18-58 1801 100 | 91| 91l 88! 82! 77| 73| 69| 66| 64! 62| 59 [13.5 | Mi-cL

18-59 %ggg‘ G' | Too Small To [Fest

REMARKS:
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SUSITNA HYDROELECTRIC PROJECT , ACRES AMERICAN INCORPORATED DATE: _8/16/82

. WATANA BORRCW SITE D AND RELICT CHANNEL , GEOTECHNICAL LABORATORY ,
= SUMMARY OF LABORATORY TEST DATA ﬁ%[g BUFFALO , NEW YORK SHEET L.OF _3

Hglé'ﬁ SA{EA&LE DEPTH f}?\llll'(-' U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) ( ‘t‘;';: L e | ee Cgigsgci:éhl
- 2 | 6 | 3 | 2 [r/2] 1 |3/4713/8 |#4 | *i0]3¥=0] #40] 60| #i00] H140[H200] 7 T
B b5 lio-1 | 4107 ass 100] 85| 85 811 75| 71| 66 60 | 54|48 | 43|39 | 34 M
R 19-2 607 asm 100 94 | 89| 83| 78|72 | 65| 59 | 53|49 | 45 5.7 SN
. o 8.8 100 | 59| 59| 59|59 | 46| 43| 40| 36| 33307 28|26 | 24 |8.5 GM-GC
y 1o-4 | 16:0° 100 78178 | s8] 52| 47| 41| 35[31 | 27| 24 | 21 h2.1 GM_SM
19-5 | 19:8° 100] 82| 76|71 | 64| 60| 56| 50| 44|39 | 34|31 | 27 3.4 M

5 196 | 15:8] ¢ 100 93] 82| 73} 66| 57 | 49|42 | 37|33 | 29 [12.2 SM-SC
o 19-7 %%:8‘ G 100 | 95/93 | 87| 83| 79| 72 | 64|58 | 51| 46 | 42 [13.2 SC
= 108 | 1981 100 | 89(89 | 83| 76| 70| 63 | 55| 49 | 42|38 | 34 3.0 sc
N 19-0a | 3891 o 100| 98| 89| 45| 16| 9| 7| 5| 4l 3z sp
| jo-ap | 38:3] 100 95| 91| 87| 81| 74| 67] 60 | 54| 49 | 44 10.9 SG-SM
o | 10-16_| 28:8] 100| 97 | 89| 84| 78| 72 | 65| 54 | 521 47 | 4319.7 SC-SM
.ff 1o-11 | 32:87 u 100189 | 86| 82| 76| 69| 621 56| 51| 47 | 43 10.2] 19 | 15 = | sc-sM
o 19-12a] 34:81 100} 59| 59|55 49| 45| 41|30} 18} 14| 12} 9| 7/8.3 GP__
Ny 19-12n] 35:8] 100 | 97/ 95| 91 86 79| 71 | 63] 55| 48| 44 | 40[8.6 SM-SC
tf. 19-1%a,w§§I§: M 1001 921 791751 72| 69 6i} 32| 17112} 10} 9} 7 Q1.6 SW-SM
] 19-13b}_38.0] M 100 | 84} 83| 76| 70| 63! 56| 50| 44 | 39! 36| 32 6.7 SC
2] lo-15 | 49:87 1001 99| 92| &8l 87| 74| e6] 58| 52| 47 | 43 SM-SC
. to-16 | 42°51 l100] 87| 87185 78| 73| 64| 54| 46| 40| 35|32 | 28}9.7 SM-SC
;;fﬂ 19-17 ~_§§IZ: M 100 | 761 741 70 66 601 53| 47} 41 371 34| 3118.6 SM=SC
- j1o-18 [ 47.8] M ‘ 100 { 90|89l o6, 81| 75| 67| 58] 51 | 44| 39| 35| 9.4 SM-SC
‘ REMARKS: _* Small holes in sample bag. Moisture content may be low.




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE . 8/16/82 |
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET 2 OF 3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK . A A -
, \ U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) W UNIFISD SOl o
Roe | Ne, | DEPTH | ORI oz, Ll RL R cmssmciglém
20 1€ | 3" | 2" @] " |3/4"3/6" [$4 | #i0]dt20] Ft40] 3 60| $#100] 3t 140{H200 :
AH- O
D19 {19-29 28.8 M 100} 91 ! 81181 | 77170} 59149 42136 | 31127 | 24 (8.0 SM-SC
19-22 gg 9— M Too 1Small To Test | : , Q’ :
69. 01 T -.»,
19-23 69.51 M 100 92 | 84 76 | 63 601 52 44 | 37 321 28 24 1 7.4 SM-SC e
77.0 ;
19-26 78.0 E 100! 88 38 | 88 801 75 69 61 S31 46 401 35 30 1%8.3 ‘ SC <l
93. 0~ -
19-2¢ 94.7 E 100{ 98 | ‘89| 83 761 67 571 48 411 36 | 32 1 8.5 1 SM-SC e
97; O"
19-29 9;.% E Too |Small To [Fest ,
99, 0~ |
19-30 1100.0 E 100 951 91 851 80 731 64 551 47 401 36 31 18.9 - e SM
109. 0
19-31 {110.5 E 100 99 | 97 921 86 811 78 751 73 70 15.31 25 20 ST ML-CL
19-33 [114.8| E 1001 99 | 98] 96| 94193 | 91|87 | 83 p2.9 .l Mi-cL .
117.04 ' ~ ;
19-34 1117.8 E On_Hold o
120. 0-
19-35 |129.7] E On Hold
124, 0
:19-36 lgg.g E 1901 99 981 97 961 95 94| 92 90 17.1 CL-CH -
133.04 |
19-38 132.8 E | 100 95| 89 841 80 741 65 571 49 431 39 35 .8 SM .
14 ‘0° ) >
19-40 1144.5 E 100 941 92 861 82 751 66 561 48 421 38 34 17.9 1 SM-SC X
151. 0+ ’
19-43 13151.5 F 100 951 92 851 80 741 66 571 51 47 | 44 41 10.6 i __SM-SC .
N 169 . 0_ : ]
19-46 16%.4 G 100 98 | 98 981 97 971 96 96| 96 95 v , CL-ML o
171.0 o o
19-47 |172:5] ¢ ps.st 33 | 23] 10] cL-mwL
19— _ |164.0 , i
Run 1a{169.01 G NX Qore + Cobbles , :
19— 164. 0+ ‘ ; ; « ; , ' it
Run 1b{169.0 G 100 991 97 95| 92 89| 87 86| 84 83 28.5 ’CL4ML e
175.04 o . N
19-48 |172:°91 ¢ 100l o8 | 96l 941 93| o1 | 871 )| 74 {18.6] ML-MH
. REMARKS :




WATANA BORROW SITE D AND RELICT CHANNEL

SUSITNA HYDRCELECTRIC PROJECT

Hutt

ACRES AMERICAN INCORPORATED

GEOTECHNICAL LABORATORY

DATE- 8/16/82

‘ SHEET 3 _OF 3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK -
HOLE |SAMPLE SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We UNIFIED SOIL
NG, | no. | DEPTH I J3 _ _ _ "“ | 7 o | Lt | Pl LR e assimeaTioN
12 3" | 2" {irid] 1" [3/47]3/8 | Ha | 30 | dFe0| 40| 3 60| #100] 3 1401 #200
AH- . 0
D19 [19-49 ]i;%g G P8.5] 37 | 23] 1:. CL-ML
' 181. 04
19-50 lgé.g G No Upper|Limit 98 9.3 ‘ GL
187:0" i ‘
19-52 1188.4} G 27.41 34 | 27 o ML
' 1. 3 . 0"‘ . N
19-54% 133,8‘ c No Upper|Limilt 99 R7.6 ML

PP SPAIN FOBPRTIIE DU

REMARKS:




P L | . el RYE L e R Yoo ve ] T 000
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NN L o N .a‘ SR

-3 . : <a - T S
A A Sl a2 F : . - DT SRR Tt
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SUSITNA HYDRCELECTRIC PROJECT
WATANA BORROW SITE D AND RELICT CHANNEL

ACRES AMERICAN INCORPORATED

GEOTECHNICAL LABORATORY

DATE. 9/4/82

, ‘ JE=T 1 3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET .0F
HOLE |jSAMPLE SQIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) W, } UNIFIED SOIL
No. | no. | PEPTH | uniT RRNAE - o |4 | PPt eLassirication
2" | e | 3" | 2" {rwd| 1\ (3747378 |4 | 10| 3F20] 40| F.60] H#1C0| H140j#200 | ;, |
AH"" 3 . O"{ . .
D20 [20-1 20] ¢ 100 91 | 88|84 | 7062 | 51|40 | 30|23 | '18]15 | 12{8.2 SM
5. 0 ;
20-2 | 6.3| ¢ 100} 87 | 72 (63| 53143 | 33125 19)151 12| 9| 716.9 oM
7.0 V
20-3 9.0! ¢ 100| 92 | 92|88 | 79|66 | 56| 46| 36| 28 | 23| 20 | 18 |8.1 SM
20-4 ?:2*‘ C 100| 81 | 76|68 | 55[49 | 42} 34| 26]19 | 15|12 | 10]}7.1 GM
1.0 .
20-5 11.5 C No Recover:
13.0- |
20-6 14,4 C No Recovery ,
15- O'—
20-7 15.5 C No Recoveéry
17. 04 ‘ |
20-8 %7.9 C. Not {Tested, Too Small
9. 54
20-9_ | 20.7| ¢ 100 | 96196 93191 | 85| 77| 69] 62 | 55| 50 | 45 [12.7 SM-SC
22.0- .
20-10 | 2387 ¢ 100{ 98| 9289 | 85| 75| 50137 | 32| 29| 26 1.7 SM-SC
24,0
20-11 | 25.7| E 100 | 94187 | 74| 59| 49| 37| 25| 18| 16| 14 | 13 /8.3 SC-SM
26:0"‘ T
20-12 | 27.9| E 100 98] 91§ 74} 60| 47) 29| 19{ 13| 10} 9| 71}9.0 SW-SC
28. 0
20-13 | 30.0] E 100 | 87(82 | 67|54 | 40f 26| 18| 15| 12} 11| 10]8.0 | sp-sc
20-14
20-15
20-16 | 36.0
36. 0-
20-17 | 38.0
, 38. 07
20-18 | 40,0
) 40, 0-
20-19 | 42.0
| 44, 0
20-20 1 46,0

REMARKS:




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE. 9/4/82
WATANA BORROW SITE D AND RELICT CHANNEL Mﬁis GEOTECHNICAL LABORATORY SHEET 3 OF 3
) SUMMARY OF LABORATCRY TEST DATA BUFFALO, NEW YORK -
H%E SA&AOPLE DEPTH 3%1‘% U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) \:C e UNIFIED son_
. ' 12| e | 3" 2" (i) 1" |3/47|3/8" | H4 | 30| 320 H#40| H 60| H#io00| H140|H#200 %o CLASSIFICATION
7 D30_|20-21 §§Z§_ F 1001100 11001100 | 99| 84| 381 19l 14 bo.1| | SM-gp
- 20-22 | 34:0]| T 100 {100 |100 100 |100| 99| 82| 53| 35 p1.6| _ | su
R 20273 %2;2: . |100/100 | 99| 99 | 98| 98| 95| 69| 61 b4.l | ML=MH
- 20-24 | 62.0| ¥ 100 100 | 99| 99 | 98| 98| 78| 46| 36 p2.5 1 M
5 20-25 | 82:97 ¢ 100 93|84 | 75| 67 | s8] 47| 36| 28| 21 B3.0 L SM
120-26 gg g_ No Recovery | '
: |20-27 83:9“ 100l 95191 | 86| 81 | 76| 71| 66| 61| 56 3.0 | cr-cH
: 20-28 | 319 100 98| 96194 | 90184} 321 78! 72| 64| 56 §15,5 i CL=ML
20-29 ;%gd No Recovery |
f% 20-30 %g;g: G. | Too |Small To [Test
N 20-31 | 80:3| @ 100 94| 85| 78173 | 67| 62| 57| 53| 45| 39| 36 3.4 ___sM
*f: 20-32a] 81:91 ¢ 100 | 58] 56| 520 46| 42] 37| 33| 31| 29| 28| 24 8.2 | GM-GC
2 20-32b] 83.01 ¢ 100, 95| 91 | 88l 85| 81| 78| 75| 73| 71 lig.1 I
;1 20-33 | 8.9 ¢ 100 99 95! 92 | 89] 85| 82| 78] 75| 72| 67 6.1 _ CL-CH
- 20-34 | 86:0] @ 100f 97195 | 91|88 | 87| 85| 82| 70{ 59 {5.8 | cu-cH
20-35 | 82-91 & 100| 98|97 | 95| 94 | 93| 91| 89| 87| 85 p4.0 1ML
20-36 8%:8_ G 100 B0.2 ‘ ML
20-37 | 38:91 @ 100 ps.3} 49 | 29120 ML
20-38 |103:07 @ No Upper|Limilts | 98 po.1| 47 | 29|18 ML
] 20-39 183:87 o 100 po.1| 43 { 28{15 |
REMARKS:

L S
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SUSITNA HYDROELECTRIC PROJECT
WATANA BORROW SITE O AND RELICT CHANNEL ﬁ EE ,

ACRES AMERICAN INCORPORATED

GEOTECHNICAL LABORATORY

DATE . 3/4/82

| ; SHEET 3 3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET 2 OF
HOLE |SAMPLE | Jcoory 1 SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We | el | e UNIFIED SOIL
NO' NO‘ UN!T P | | AL 1¥ L33 Al " " H 3 { o/o » ' h ) ‘ F’X—ASS,F!CATION
] 12 6 3 2" |2 1" | 3/4"3/78" | H#H4 | 30| dF20] #140] 3 60| #100| H#140|H# 200
AH_‘ . | . f
D20 20-40 ) 1989 No Recovgry
20-41 |111.07 ‘ | }
11T.6| G 100 | 97| 95| 93} 91| 90| 88| 86| 83 | 77 20.9 | ML
o an | 113.04 _ !
20-42 13114.2] G 100 | 97| 94| 89| 84| 78| 71| 64| 59 | 54 10.5] i ML
122.5- ' )
20-43 13122.8]| T No Recovery
124.6 I Rock Fragments :
| 20-45 ﬁ?'ﬁ I RocK Fragments !
- 135. 2 ?
20-46 1737:0 BR Roclj Fragments HX|Coxe

REMARKS:




B AR BN E ame -]

5 SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE-_9/2/82
WATANA BORROW SITE D AND RELICT CHANNEL : ‘ GEOTECHNICAL LABORATORY SHEET 1 OF 3

: SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK B

B | Hole lsampLe SOIL U.S. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT) W | UNIFIED SOIL
A No. |"no. | PEFTH i ' % | " | PY T keuassiFication
. 2" | 6 | 3" | 2" [ri/2] 1" [3/4"[3/8" [#4 [ #ti0[3t20] #40] 3 60| #100] F#140[#200] *°

e AH- , 2.0-

e D2} [21~-1% 2.8 Organics |

2 21-2 6.0 C 100 93| 86 84| 77 71| 64 551 45 384 32 281 24 {10.5 SM
. 6.0~ :

RB 21-3 g.g C 100 {1 .881 80 80} 72 641 52 411 33 281 23 201 18 9.4 , SM Ol -
b 21-4 10.0 C 100 | 8341 78 781 74 691 62 521 43 361 30 261 22 8.00 1 SM-SC -
' 10.0- .

21-5 %%.8 C 100] 94 921 84 781 70 591 48 401 33 291 25 8.2 SM-SC
21-6 14.0 C 100 92 8941 82 761 69 59| 47 381 29 241 20 8.5 SM
14.0- : ‘ ,
21-7 16.0 C 100 94 93| 87 821 74 641 53 431 34 281 23 9.9 , SM
16.0- ' ~
21-8 18.0 No Rpcovery ,
19.0-
21-9 %5.% E 100 891 80 751 68 63155 471 38 321 26 221 19 7.8 i SM-SC
21-10 22:0 E ‘ 100 941 79 731 65 561 48 411 36 321 29 9.4 2 SC
24,0~ ‘ ‘
21-111 26.0 E 100} 91 41 87 83 781 72 641 55 48| 41 36{ 32 {10.5 , { SC-SM
21- 26.0- ' ‘
12%*% |1 28.0! E 100 62| 56 | 53| 47 431 37 321 26 221 19 161 14 5.2 ' GC
28.0-
, 21-131 29,9 E 100{ 97 93] 87 821 76 671 57 491 41 36 32 8.4 1 SC
e 30. 0~
R 21-141 31.0 E 100| 92 89| 82 771 69 61] 52 451 39 351 30 8.4 , SC
.t 32.0- i
”;: 21-15 %2.8 E 100} 92 92| 82 761 70 61, 52 441 37 321 28 8.4 SC
4 ' . 0-
. 21-16 34.4 No Recovdry
o 36. 0~
-t 21-171 36.1 No Recovdry
. \ -’O" ' :
21-18 8.0 F 100]| 81 72| 59| 54| 47 39{ 32 271 24 21} 19 6.9 .SM
4lQ0~ : N ] !
21-191{ 41.5 No Recovgry ; ’
43, 5+ ‘
21-201| 44.3 F 100 92 78 ] 72] 62 50f 33 221 18 l 161 14 9.5 i SM
REMARKS:__ * Organics, sample not tested. , , ‘ ‘
%% S apler size too small for maximum particle size, large pieces suspected to be fragments of larger pieces.




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE. _9/2/82
WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET 2 OF _3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK .
DEPTH U.3. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT) | V‘;;; pL | &n Cl:ZHSF;E:iCi%ISN
3" NEVCRE:T! $rzn] #40] 60| #i00] #1a0[#200 ° |
45.0-
45,4 bcovery
47.0~
47.9 bcovary
490 O—
49.8 Represents GP
52.0-
52.3 .~ Recoveary
54.0-
54.3 Recovdry
56.0-
56.3 Ri TY
58.0-
58.2 Recovery
60.0-
60.3 Recovary
42,0~
65.7 G 100 1100 99| 99 | 98] 98 | 97| 97 |25.1 | MI-CL
gg.g G 100 {100 98] 97 96! 96 95| 94 |28. CL-ML
70.0| G 100] 99 {26.d ML
74.0-
75.5 G 1001100 98} 98 971 97 961 96 124.4 CL
780 0-
79.5 G 100 99{ 97 93] 88 82| 74 |16.8 21 9 CL
80.0-~ : | :
81.2 G 100]100 | 100 98] 96 90| 81 701 38 |17.4 CL
83.0-
84,0 Ty
850 O-
85. % G Matgdrial
87.0~ : ,
g;.; G 100! 96 723 591 521 49 461 43 |17, SM-SC
88.11 @ 97| 96 91| 88| 86| 84| 83| 82 |17. CH-MH
89. 0~
91.0 30. 30 23 MH
REMARKS: _* Clean gravel not representative (fines washed out).
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SUSITNA HYDROELECTRIC PROGECT ﬁaHES ACRES AMERICAN INCORPORATED DATE. 9,2/82

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET 5 OF 3
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK P '

SAMPLE SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT ) We | ! UNIFIED SOIL
no, | DEPTH | UniT . L | pL | Bl
) % ICLASSIFICATION

—

3 1 2" [ry2]  |3/8"| 378 [Ha | o] 320] Fa0] 5 e0] H#i00

2!-40 | 94. 100’ 95 | 95| 951 94| 94 | 94} 93 | 93| 93 24. MH
21-414 99. G : 28,

ML
21-41H 99. : 19.. s
21--42
{21-43
21-44
21-45
21-46
21-47
21-48
21-49
21-50
21-51
21-52
21-53
21-54
21-55

—
)
!

15.
21. ¢
26,

i

Tt ot | ot o ot ot [ et [ £t
bt et [ = LD O KO O KOO

1

- O 0 0o 1B
. . . .« P L] In . o
O OO MO

r—yr—
NS NS
(GSRCS
"7

REMARKS:




~ SUSITNA HYDROELECTRIC PROJECT | ACRES AMERICAN INCORPORATED DATE: _s/21/82 | B
WATANA BORROW SITE D AND RELICT CHANNEL « GEOTECHNICAL LABORATORY
 SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK

SHEET _ 1 QF _1

SAMPLE DEFTH SOIL U.S. STANDARD SIEVE SIZE® ~#ERCENT FINER THAN BY WEIGHT) We | UNIFIED SOIL

NO. uNIT | o% |t | B 1 R deiassmcarion
’ 3" | 2" [ry2) 1 |3/4"|3/8" |4 | 0 | $20] 40| Hteof #1100 | ° | i

22-1 | 4, rv (Denisbn Sa

29-1 . ‘ rv (Denisbn S4

22-3

REMARKS:




SUSITNA HYDROELECTRIC PROJECT

WATANA BORROW SITE D AND RELICT CHANNEL

;

I

ACRES AMERICAN iNCORPORATED
GEQGTECHNICAL LABORATCORY

DATE . 9/7/82

. , SHEEZ 1 OF
SUMMARY OF LABORATORY TEST DATA !] BUFFALO, NEW YORK SHEEY_LOF 3
HggE SA&&PLE U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) WC i Z UNIFIED SOIL
‘ 0. o ' ICLASSIFICAT
3" 2" |2 3/8" #10 | #20} 40| 1t 60| #100} 3140|1200 %o i SSIFICATION
AH— ) 2 . 3"‘ i
D23 123-1al 5.2 ents |
2.3~ i
23-1b 5.2 ments
6.0~ i
23"2 g-% Ty :
23-3 | 10.3 97 84| 7201 591 41128} .=| 17 l11.0 | oM
11.0- ‘ |
234 %1.3 vy
1.3-
23-5 | 13.1 C 100] 91 87 631 48| 37 28| 21| 17| 13 | 9. SM
14.5- |
123-8 ;g.g C 97 90 | 8ol 651 49] 36| 271 20 SM
23-7a | 19.0 | ¢ 85 741 67] 60| 511 41 30] 21 |12. SM
17.0-
23-7b %%’8' C 98 91| 81} 71| 63} 52| 40| 31 |15.5 SM
23-8 | 21.4 ry
23.0-
23-9 23.3 Ty
27.0-
23-10 29.8 D 100 98| 71! z1] 24| 16| 11 |14.9 SM-SP
29. - 5
23-11 %%'8 D 99 971 93| 721 47] 32| 23| 18 |15.2 M
23-12{33.0| D 98 95| 91| 711 45 271 19| 14 j15.1 3M
23-13 3;“8 D 100 99 | 97| 78| 44| 26| 16| 11 |16.7 SM-SP
37.0- |
23-14138.3| D 100 | 84i 56 Lé | 41} 33 250 20) 17) 14 ] 9.1 SM-GM
23-15 29.8 ry. Ho Pdnetr! |
1.0- , — ,
23-16 22.3 95 731 63} &7 | 27| 17 ] 13| 10 |13. SM—-SW
3 . O—'
23-17| 43.8 Ty
[{’5-0"' ) | j ; ) ) A
23-181 46,5 100 95| 90 781 721 64| 56] 481 42l 37 {10, SG

REMARKS:




SUSITNA HYDROELECTRIC PROJECT

TNRDYV T

SUMMARY OF LABORA

WATANA BORROW SITE D AND RELICT CHANNEL
EST DATA

Hul

LCRES AMERICAN INC ORPORATED
GEOTECHNICAL LABORATORY

BUFFALO, NEW YORK

DATE :
SHEET_2QF _3

9/7/82

SAMPLE
NG.

DEPTH

SOIL
UNIT

U.S. STANDARD SIEVE SIZES ({PERCENT FINER THAN BY WEIGHT)

-1/2

3/¢"

Ha

110

320

$#40

3t 60} #100

#1140

#200

Wi
%o

R

23-19

47. 0
48,0

2 an

10.9

23-20

49.0~
50.3

96

93

89

82

66

56

49

4

12.0

SM-SC

23-21

51.0-
52.4

100

96

88

719

56

41

32

24

16,2

SM=SC

23-22

53.0~
53.8

23-23

55.0-
53.5

tivef i

84

15

29

14.9

SP

23-24

57.0-
57.7

Smaljl Sam

69

53

44

36

21

18

14

11.5

SM~-GM

23~25

39.0-
61.0

100

72

53

33

23

11

8.2

BM-GM/5P-GP

23-26

6l.0-
63.0

100

88

87

82

61

13

10

_SW-SM

23-27

63.0~-
63.4

81

14

70

66

58

39

34

31

13.1
8.3

ML

1 23-28

66. 0~
66.8

97

91

81

70

45

40

35

12.0

ML

23-29

68. 0~
68.6

Frasg

142}

23-30

71.0-
71.2

23-31

80.0-
80.1

23-32

92.5-
93.7

90

14

66

60

55

51

47

bl

13.2

SM-ML

23-33

| 95.0-

96.3

100

81

74

65

46

25

17

14

10

12.5

SM

23-34

98.0-
99.4

93

81

14

63

4t

27

19§

i6

14

1z

11.1

oM

23-35

100.0-
102.0

90

85

717

59

37

19

16

13

11.7

SM

23-36

103.0~-
104.3

81

77

69

27

36

26

21

19

17

14.46

SM

23-374

107.0-

108.8

23-37H

108.8

[ S (D I [ B (€D

95

47

28

20

16 23.6

REMARKS:

| UNIFIED SOIL
ICLASSIFICATION




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE- _ 9/7/82
WATANA BORROW SITE D AND RELICT CHANNEL . GEOTECHNICAL LABORATORY SHEET 2 OF 3
SUMMARY OF LABORATORY TEST DATA | BUFFALO, NEW YORK EET 3.0

SAMPLE SOIL
NO. DEPTH

U.S. STANDARD SIEVE SIZES ( PERCENT FINER THAN BY WEIGHT) We
UNIT

o ! UNIFIED SoIL
Yo =l UL ICLASSIFICATION

3" | 2 1r/2] - |3/74]3/8 | H#4 | %10 | #20] tao] 60| #100] 3140

100| 99 | 98| 97| 96| 94| 83| 53| 35| 25 121.8 | s
99.5| 99| 98 | 88| 61 | 41| 29 [22.3 | s
99.6, 99| 98 | 65| 32| 20 [24.4
99 | 99| 98 | 97| 67 | 41 24,9
99,8 99] 99| 95| 48| 29 22,4
98 | 96| 95| 94| 93| o1 22,4
96 | 95| 94| 93] 93| 89 21.4
99| o8| 98| 98| 98| 95 22.9
99| 98| 97| 96| 91| 71 21.3
94| 93| 92| 91| 89| 84 20.4
93| oo| 88| 86| 84| 81 19.4
98 | 97| 96| 95| 89| 81 22,2
o8 | 97| 96| 95| 93| 90 24.1
99| 98] 98| 97| 97| 96 25.5
99| 98| 98| 97| 97| 96 21.0
99| 98| 98| 94| 85 23.1

23-38
23-39

- ' ¥
|

WOOO NGO Mowcts WO O oo

23-40
23-41
23-42
23-43
23-44
23-45
23-46
23-47
123-48 |141.0
23-49
23-50
23-51
23-32

23-53 |

* & v o b e |[»
]

i

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

03 LI [ROBI INIDS PO N [t ] beed bt Rt S O
W R 10 00 NI W L 1N RO OO |-B~ L R —AO\D

L] ¢ 0 o

M ok ko

REMARKS :




e ]
: LAY

SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE: _2/9/82 3
WATANA BORROW SITE D AND RELICT CHANNEL RN GEOTECHNICAL LABORATORY SHEET 1OF 1
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK T -
: Hgg;{i SAMPLE | pepry | SO | U.S. STANDARD SIEVE SIZES {PERCENT FINER THAkN BY WEIGHT) »Z}: mreens Q?ﬂfgcigigm L
28 [ e | 3" ] 2" [rwd] v [3/747|3/6 | #a | 30 ] 3r20] dt40] # eof #i00] #140{#200] i
2= T3 | ‘ o =
D24 | 24-1 3.5 ] A&B 100 781 78) 69 | 64| 49 | 39{ 32| 27} 23 19] 16 141 12 i SM-SW .
4, 8~ . ~ '
242 6.3 E 1160l 93 | 84! 70 | 60} 49| 40} 34| 29] 25| 221 20 | 8, i SM-SC Vi
7.0~
24-3 88 E 100} 88 | 791 67 571 47 | 371 31 271 24 ) 221 19 | 8.6 ek SM-SCT .
244 | 11.0| E |Fineks Wadhed Qut |
| 14.0- | | | , :
24-5 16.0 F 100} 82 77{ 57 471 41 341 24 | 20} 18 161 15 | 7.3 . SM-SC
17.0-
1 24-6 18.5 F 100}t 90{ 90 { 87| 78 70} 61 521 441 371 31 251 20 | 9.7 . SM
; 19'1 O—' %
| 24-7 19.7 F 1001 901 90 { 87| 81 | 73! 65| 59| 53 491 46 | 441 43 | 7,9 ; SM
| 24-8 20.0 F _|No Recovedry, No Penetration
- 22,0~
24-9 | 22,11 F o Recovery
, 24.0- ,
24-10 %léz) F _|Not Reprgsentativd, Fragmenks 11.7
24-11] 26.3 | F |No Recovdry
24-121 32.0 | BR |No Recovdgry, No Penetration ‘ . -:_,‘ff’
|
by
REMARKS: -




wea E 8
SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE:_9/14/82
WATANA BORROW SIiTE D AND RELICT CHANNEL ! GEOTECHNICAL LABORATORY |
e SUMMARY OF LABORATORY TEST DATA Agﬁgg BUFFALO, NEW YORK SHEET_LOF -
EA HOLE [SAMPLE | pepry | SOIC U.S. STAMDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) \Z/c T @ ;F;Eg;::;w
20 | 6 | 3| 20 |ry2] 1" 3747378 [Ha | 0| F20] 20 # 60 #i00] H#140[#200] °
%gg 25-1 %:8‘ D |Ne Recovery i i
25-2 ;:8~ D _|No Rpcovery : . ] S
25-3 5:8- G’ |No Rkcovery , |
25-4 1%28_ G 100 | 88| 88 | 85| 81 | 78] 72| 63| 56| 51| 47 |42 | 37 |14.5 " -
25-5 %%:9_ G' [No Recovary t
256 | 168" G! 1000 791 791 62 | s6j 52| 48| 41| 32| 25| 20l 16 {14 |11 | 5.8 oM
25-7 120,01 G' |No Recovdry, Refushi
25-8 122.0 ¢' !No Rkcovdry, Refuslal ‘ ?
25-0 | 5327 g 100 | 98| 91| 83} 71| so| 22| 12| 9| 7 | 6 [13.6 | sp-sm |
25-10 %;E%: T 100] 991 96] 931 87| 79| 75| 72|68 | 63 {18.4 24| 20| & | ML-CL ,
25-11132.7 1 1 100| 70| 64 | 63| 56| 51| 45| 39: 35| 22| 30|28 | 26 |10.6 M-sc/sM-sd B
25-12 %g:gf I {No Recovery A nn
25-13 %gig—‘ I 100| 75| 75| 72| 64 | 58| 48| 40| 35| 33| 3129 | 26 | 9.5 1 wmi-cn
25-14 %gsg: I iNo Recovdry |
25151 42.3 I [{No Recovdry
25-16 %2:8- I |No Recovdry
25-17 Zg:g— I i{No Recovgry
.-} 25-18 gll'g_ T __1No Recovdgry v
25-19] 22:81 1 | 100| 94| 94 86| 85| 82| 79| 78| 77| 77176 | 75 |20.8 | | Mi-cL
. bspeool 8391 1 100] 98] 95| 89| 59| 34| 21f 14f10| 8 |16.4 SW
REMARKS : |




SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE: 8/15/82
WATANA BORROW SITE D AND RELICT CHANNEL . GEOTECHNICAL LABORATORY

= 1 2
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET ~_OF

SAMPLE SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We | ! UNIFIED SOIL
no, | DEFTH | Gt P

: = % aam = = c - | 7 iCLASSIFICATION
3 20 e 3/4"13/8' {H4 | 310 | 3H20] F 40| 4t 60| 3100 /o

100189 | 68164 | 51 '43 | 36128 | 22117 | 13 6.8 fﬁw-em
100 | 98183 | 77171 | 64153 | 41[31 |24} 1 | SM

100 | 89|84 | 72|64 | 56|48 | 41|35 | 30| 26| 24 | 8, SM-=SC

26-1
26-2
26-3
264
26-5
26-6
26-7

26=8
26-9
26-10
26-11
26-12
26-13
26-14
26-15
26-16
26-17
26-18
26-19
26-20

|

100 | 92|87 | 82|77 | 71|62 | 53|46 | 40 . | | sC
100 | 90|86 | 78{75 | 69|61 | 53|46 | 40 - 7. S S

i

1

i

L

0Ol oo (o oo ot oo oo rs

100| 78| 68 | 64

Combinad

00 v G RO 00 A0 G [0D00KA GO0 O3 LaXaDoC0 pwi\x\uao\u»m.otom:h :--‘}C:.‘;h:&

C
C
C
E
E
E
E
F
E
E
F
F
F
F
F
F
G
I
I
I

o booo loooo |~u~td o Oy OV OnUrkon O RO 100 QO TS0 IR PO s o (-t

b . TR 3 o 3 . o
o~ Wmom?m‘ﬁo (OORO

No Hecovery, No P‘Tnetratior

{
REMARKS: _26-18 and 26-19 Ran as 1 sample combined.




SUSITNA HYDROELECTRIC PROJECT | ACRES AMERICAN INCORPORATED DATE: _9/15/82
BN .| WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHE=T 2 OF 2
. SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK e=1

U.S. STANDARD SIEVE SiZES (PERCENT FINER THAN BY WEIGHT ) We UNIFIED SOiL

HOLE |SAMPLE DEE H SOIL LL PL P
12" 6 31 2" b3 1" 137471378 | H4 | 30 | H20]| 4t40| 3t 60] #1100} 3140 #200

NO. NO. UNIT % R R " |CLASSIFICATION

AR- aT7.0-
D26_ | 26-211 0]

1 1 No Recovgry |
26-22 g%:g' I No Recovery

a , " i ) R — o : o - — — A
v A //’l o . S . . . Yo . . S e e e .
SR P . coare oo - - o . ..
- 7 . B . . . L .
RS RN 4 AP . - . /) P ' (i ¥ . .

REMARKS:

R
.



SUSITNA HYDROELECTRIC PROJECT

WATANA BORROW SITE D .AND RELICT CHANNEL

Hudkd

ACRES AMERICAN INCORPORATED

GEOTECHNICAL LABORATORY

DATE ; 2/30/82

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET 1 OF 2
HgléE SA'SWO!.’LE DEPTH %%"% U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) V:/i c e | er Cir‘:lsr-;‘E:mi?:éN
12' | 6 3" 1 2" | ri/2) v (374" 378" | H4 | #io | 20| $40] dt 60) #100] $140|H200
557 127-1 381 ¢ 100| 62| 53| 45| a1| 37| 31| 26 22| 18] 15 12| 6.9 GM.
27-2 Bg‘ C {No Recovely . ;

27-3 %?—,9 c 100 | 92| 81| 80| 75| 70| 62| 53| 45| 38| 32| 28 25| 8.4 I SM-sC
21-4 Eg:gn D . {No Recovebky , ;
lers |58 o 100| 96| 83| 811 77| 66| 57| 49| 43| 37! 33 29| 7.8/ 17|13 | 4 | sc-SM
27-6 3@%' D |{No Recovelry i

27-7 | %5:3“ D |No Recovepry
27-8 38:8“ D |No Recovepy
27-9 | 4]:81 o 100| 92| 83| 77| 66| 52| 44| 39| 35/ 31 27[11.9 I SC-sM
27-10 | 42-871 ] 100| 92| 85| 78| 69| 61| 54{ 48| 42| 39 34| 8.8 SC
27-11a| 18:81 o 100| 93| 90| 83| 80| 72| 63| 55| 49| 45| 41| 38011.1] 25|15 {10 sC
27-11b gg@ D 100 | 85| 85| 83| 77| 74| 68| 60| 53| 48| 43| 4d 37[17.1 SC
27-12 | 21°971 D 100{ 98| 94| 92| 89| 85| 82| 77| 74| 74 70(11.7 cL
27-13 | 89.0+ D' 100{ 99| 94| 89| 82 71| 60| 52| 45/ 44 36| 9.5 | SM-SC
27-14 | €261 E ) 100 | 97|93 | 84|79 | 71|63 | 54|46 | 40| 35| 31 9.2 SC
27-15 %):9- " 5 combined ‘
27-16 ;22‘ Not jtested top smgll _
27-17thru 24 No rlecovery
27-25 {238' NX Qore { cobbles/boullers
27-25 | 12070 N

- REMARKS: 27-14 and 27-15 ran combined

Samples 27-17 thru 27-24 No Recovery

B PR




SUSITNA HYDROELECTRIC PROJECT
WATANA BORROW SITE D AND RELICT CHANNEL
- SUMMARY OF LABORATORY TEST DATA

ACRES AMERICAN INCORPORATED
GEOTECHNICAL LABORATORY

BUFFALO, NEW YORK

| DATE: _9/30/82
SHEET 2 OF __2

SAMPLE SOL
NO. UNIYV

U.S. STANDARD SIEVE SIZES {PERCENT FINER THAN BY WEIGHT)

6"

|

2'.

I-1/2

i“

3/4"

3/8"

Ha

0

H20

#40

60

#i00

We
Y%

B

1 UNIFIED SOIL
ICLASSIFICATION

o

1

27-27 Core

bb1ed

/bou

| ders

OCPOC)

27-28

WG gy UK TP § S

27-29 Recoy

i

27-30| Recoy

27-311;

27-32

i

27-33

27-34

P SO OYOY O R s
OO O NP O IOYIT KOO
. b - N ¥ p o . » e p -

SUUN TR} U

OOCDODC‘D:DO':O oD

REMARKS: __Samples 27-27, 27-28, 27-29, 27-30 No Core
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SUSITNA HYDROELECTRIC PROJECT
WATANA BORROW SITE D AND RELICT CHANNEL
SUMMARY OF LABORATORY TEST DATA

ACRES AMERICAN INCORPORATED
GEOTECHNICAL LABORATORY

BUFFALGC, NEW YORK

DATE -
sHEET 1 OF 4

9/21/82

HOLE
NC.

SAMPLE
NO.

DEPTH SOIL U.S. STANDARD SIEVE SIZES { PERCENT FINER THAN BY WEIGHT) We

UNIT

"

3] 20 |vi/2] 1 |3/a7]3/8 | #a

o

L

A
F20] #40] # 60 #100] 3 140]# 200 /o

P

|CLASTIFICATION

| UNIFIED SOIL

D28

28-1%

1
R
low

IO Y8 | Y01 88
100 | 93 1 89

/3
82

bd | 80 B o1 3Y) 33 16.Y
72 1 62154 | 461 471] 35 J13.3

oM
SM

28-2

ecove

c:cx;cxj

=

28-3

ECOoVE

28-4

~00 | 00 oY OvRRSIN

p .

ecove

28-5

28-6

| 28-7

FURE | S

*28-8

28-9

28-10

28-11

28-12

28-13|

28-14

28-15

i

28-16

1
ZIZTIRIZTIRIBIZIZNZIOOCIOCONO O

28-17

28-18

3
=

28-19

=

No Recovery

28-20

Aapadses LEsISlGar 0 QO | GO PORININY | NN RO o=

M

LR A ==L OO0 AT )
CIOMN OO OO PO RN O
1

‘RKS:

*Not representative one large particle in sample




SUSITNA HYDROELECTRIC PROJECT

WATANA BORROW SITE D AND RELICT CHANNEL

Aol

GEOTECHNICAL LABORATORY

ACRES AMERICAN INCORPORATED

| DATE: _9/21/82

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET..-OF
' HOLE |SAMPLE SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) W UNIFIED SOIL
Nno. | no. | DEPTH I Uit o/?o LL | RL | PE e caion
2" ] e | 3| 2" (rE) 7 {3747 3/8 | H4 | 0| 20| 40| 3t 60| #100] #1403t 200 |
A " 390F : :
Dos | 021l 51:0[ m 100! 94| 89| 85! 80| 76| 71| 67| 63| 60 57}10.3 L
28-22) 23-91 M cL
57. 0% , -
28-23 59.0] M 1.4 2617 | s CL
28-24] £5°7 M 100| 95| 85| 82| 78 73| 69| 65| 61| 58 55|11.0 ‘ CL
28-29 86:0] M 10.7] 25016 1§ cL
28-26 25°8 oL
28-27 &0 M {00 15.2 CL
28-2d9 46:8] ™ 14.7
28-29 81-8r M . 13.9
28-30 82-0r M 100{ 96| 97| 87| 83 79| 74/ 70| 66 63 60[11.9 ML
28-31 82-0F M 17.3 |
28-34 gi-g- M 100 | 88| 81| 79| 75| 70| 65 60| 55 51| 47 44 41| 8.8 I SM-SC
28-39 df.gr M 10.0
28-34 819- E/F | No Recoery
28-3% ]83‘8 E/F | No RecoMery, |No Penettatioj
28-34 ‘0%25_ E/F | No RecoVery, |NX Core
28-31% ]gg-O‘ E/F | NX Core|of Cobblgs
28-34 ;?3:%‘ E/F | NX [ore |of Cobblds
28-39 -]%:“ E/F | No Recovery
28-40 {gg E/F No Recodery

REMARKS:
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SUSITNA HYDROELECTRIC PROJECT -
WATANA BORROW SITE D AND RELICT CHANNEL
SUMMARY OF LABORATORY TEST DATA

hul

Era——

ACRES AMERICAN INCORPORATED
GEOTECHNICAL LABORATORY

BUFFALO, NEW YORK

DATE . 9/21/82
SHEET 3 _OF 2

KOLE, |SAMPLE SOIL
NO.“| NO. UNIT

U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT ) We

2" gy

3/4

3/8

i1

Ha

o
10 [ #20] 40| 3t 60| 00| #140{#200 Yo

{ UNIFIED SOIL

H...
;528 28-41

Y

| E/F

28-42

100{100 ] 98! 93| 87| s8d 73

28-43

28-44

€| 861 52| 321 22] 17 14

28-45

99| 991 93| 70{ 51 39

28-46

() JEN UG qriweys ety S PR § BRUR PO SR | W P |

28-47) 1

Ssred

28-48

28-49

s |aedet

28-50

SOV O O] L QO] COLONTO PR NN

28-51| |

4

28-52| ]

300 E1GoE00 (T [00|ores [~ or Ro—ao 00~ UL

"'.l...‘-’
vNiNjowlalv o o w jw

28-53 | Recov

OO~

28-54] |

~ JOOCOW

28-55

—t
o}

Recov

28-56

| 28-57

PO NN
ob oo
0o B O3 Gy

28-58

g

_28-59

~boohooTi ofux o [oioumin b o [on oo P O OCIEHO ok
4 3 1 L L L] L 4 '  § ) £

Dl o ool oloeoleoleo|eo oo oo @

N2 NONIPO

28-60

REMARKS:

ICLASSIFICATION] B
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SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE . 9/21/82
WATANA BORROW SITE D AND RELICT CHANNEL Mms GEOTECHNICAL LABORATORY

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET & OF 4
HglaE SA;}&O;?LE DEPTH 3%%1? U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WE.GHT) \Z/C L leu | et ‘Cﬂlsziigcig:;bi
12" e | 3" [ 28 [r/3] " |3/4"[3/8 [#2 | #io[4t20] F40] 3 60| #100] H#1a0{#t200]
B9 | 28-61/518°37 1 100|196 | 76|65 | 53|44 | 38|30 | 24| 20| 17]7.5 M
28-621594°371 1 100 [1001 99 | 99| 99 | 98| 96 | 77| 57| 46 [18.5 LSM-ML
28-63 %%22‘ I No Recovéry
28-64 %3 '?{ I Sample tgo smhll to tebkt | | | ’ : N .
28-65|533°37 1 100 [100|100 | 99| 94 | 84| 71| 38 8.0} | ML e

REMARKS:
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WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET ! OF 2
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK

SUSITNA HYDROELECTRIC PROJECT Aﬁﬂ{s ACRES AMERICAN INCORPORATED DATE: - 9/24/82

SAMPLE | pecry | SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT ) : We
NO.

1 UNIFIED SOIL
UNIT P

Y% T ) Msmcmom

3" | 2" |2 " 3747378 | Ha | 310 | 20| 40| de0] #100 #200
100195 89184 | 78 68 57147 | 38 26 10.5 ; SM
100198 | 95| 91 g8al 73| 62|51 | 41 26 1. SM
98|96 | 83|83 | 76| 66 | 55|43 | 34 21 11. SM

A

29-1
29-2
29-3
29-4
29-5
29-6
29-7
29-8
29-9
29-10]
29-11
29-12
29-13
' 29-14
| 29-15
29-16
29-17
29-18
29-19
29-20

>
b ®

L

»

o8| 9693 | 87| 77| 67|57 | 48 35 f12. T
9 | 88|85 79| 70| 59| 50 | 43 34 | S
97| 93| 90| 84} 75| 66|57 | 50 40 LM
84| 80|76 | 69| 61| 53|46 | 39 30 | 9. | M
96 | 94|89 | 82| 73| 64|54 | 46 34 {10. Y

97 | 91185 78| 69| 59| 57 | 44 33| 9. [ sM
Combined | ~ 83| 85|82 | 76| 66| 57| 48 | 41 | 3219, 1 o

1

L

b3

i

OO OO O SO DCID (OO OO0 4

No R Ery

OU‘ICID D

Nl

No Recoveéry
No Recoveéry

L

No Recovery

No Recovery Refusil
100 g8

mimimimimimmmim m mim Mo OO oro oo

o B Pt [RBROR D000(nUT 0O |-t PP 00 m}—o D00 |OW= =R O 00000y

O O O FIGOT s I RS 10000 LOGTRD D PP NNt et ek prmdeed spid

U‘ICII: (o} i\XP OO O

REMARKS : Samples 29-11 & 29-12 combined analysis




SUSITNA HYDROELECTRIC PROJECT

ACRES AMERICAN INCORPGRATED

DATE : _9/24/82

WATANA BORROW SITE D AND RELICT CHANNEL ' GEQOTECHNICAL LABORATORY ‘
SUMMARY OF LABORATORY TEST DATA Aﬁﬁ[s BUFFALO, NEW YORK SHEET 2 OF £
HOLE |SAMPLE | jepry | SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) | UNIFIED SOIL
NO. | No. UNIT ' PL o AssiFicaTION
2' 3 6" | 3" 2" [ri2 #20] #40 #140] # 200 |
Bog | 29-21] £2-01 F
29-22 79.0] ¢ No REcovery Refusal
| 29-23 ggigq F | No Recoveéry
29-24| B&-81 F | coblile fragments
29-25| B8 F 100 61| 51 27 sC
29-26 82:2' F No Recovery
29-27| 9.0} No Hecovery Refusal |
29-28 :8519‘ F No Recovery | f
29-29/183:81 68 | 56 31 SM-SC
29-30/114-91 F | No Recovery ”
29-31|119.0} F No Recoveéry Refusal
29-32 :%3:8“ F | No Recovpry '
29-33 Z%é.gm F Too{smal{ to {test
29-34 124-97 & | No Recovpry
29-35 153.0 G No Recovery
{
l
REMARKS::
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SUSITNA HYDROELECTRIC PROJECT

SUMMARY OF LABORATORY TEST DATA

WATANA BORROW SITE D AND RELICT CHANNEL

Hutly

ACRES AMERICAN INCORPORATED
GEOTECHNICAL LABORATORY

BUFFALO, NEW YORK

DAT=. _9/25/82
SHEET _1OF 2

SAMPLE
NO.

DEPTH

SOIL
UNIT

U.S. STANDARD SIEVE SIZES { PERCENT FINER THAN BY WEIGHT)

3|l

2['

=172

‘l|

3/4

(1

3/8

Ha

#10

H#20

$#40

60

100

We
Yo

" UNIFIED SOIL

¥
& ICLASSIFICATION

30-1

A/B

30-2

C

100

96

93

85

80

67

58

51

44

30-3

1

C

)
j

30-4

JORR

i
|

30-5

30-6

3C-7

3

30-8

30-9

ecovery

30-10

reprasent

30-11

30-12

lecovery

30-13

Jlold

30-14

30-15

lold

30-16

O NO OO [N K)OI\JO (po'an) CD('D COORO C O {DO D UPNNO 1IOOOC

lold

- 30-17|

oo

lold

30-18

OV

30-19

Hold

30-20

YOO YOO U KT LT UN 2 [Pl S Lo 00 QOG0 INND NN POROIND PO =t fosd—t

OO L3 O A0 CO 00 | O HRE~COMNICY Qo) 4000 DOON L1465 N N0 QO = I POLOCO |00 O -

- Hold

REMARKS :

- -



SUSITNA HYDROELECTRIC PROJECT - ACRES AMERICAN INCORPORATED DATE - 8/25/82
WATANA BORROW SITE D AND RELICT CHANNEL . GEOTECHNICAL LABORATORY

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK SHEET2.0F .2

]
g

SAMPLE SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We . | UNIFIED SOIL
NO. UNIT ; S | T "' ICLASSIFICATION

" W " "

20 ] 6 | 3" [ 2" 2] " |3747]3/8" [#4 | 30| He0] 40| # 60| $100] #140[#200
G' |On Hold ,

~J
(o)
)

30-21
30=22
30-23
30-24
30-25

0o

5 | on Hold
G' {On Hold
G' | On Hold
G' On Hold

0 4000 QOO0 N~ I~
(5.0 A0 P00 |
Cgaugawcx

fomd

REMARKS :
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Susitna Hydroelectric Project
Seismic Refraction Surveys
19C_

Prepared for

Acres American Incorporated
Consulting Eningeers

1577 C Street

Anchorage, Alaska 99501




i 701 Sesame Street

T Sasae S vos0 Woodward-Clyde Consultants

(907) 276-2335

13 December 1982
Project No. 15434A

Acres American Incorporated
1577 C Street
Anchorage, Alaska ¢9501

Attention: Mr. Vern Smith

SUBJECT: SUSITNA HYDROELECTRIC PROJECT

SEISMIC REFRACTION SURVEYS, 1982
FINAL REPORT

Gerntlemen:

With this letter, we are transmitting our final report of
seismic refraction surveys performed in the vicinity of the
Watana Dam site during the summer of 1982. As specified by
Agreement No. P5700.10.13, under which the surveys were
performed, we are sending ten copies of the report, one to
you in Anchorage and nine to your Buffalo office to the
attention of Mr. Lance Duncan.

This report incorporates a nuiber of changes prompted by
your review of our draft report issued November 12, 1982.
Your review comments, which we recieved on December 7,
1982, pointed out several areas in which preliminary
interpretations from this year's surveys were in conflict
with previous seismic refraction interpretations and, in a
few cases, with boring or mapping control information of
which we were not aware. In some cases, we were able to
derive alternate interpretations of the data in order to
minimize the conflicts. In other cases, wherein the data
would not permit suitable alternate interpretations, we
have suggested possible reasons for the apparent conflicts.

Several other items specified by the Agreement are Dbeing
transmitted to your Buffalo office with cop.es of this
report. These include: the original text and figures of
the report; time-distance plots for the 1982 lines; original
seismograph records:; and field notes.

i Consulting Engineers, Geologists .
and Environmental Scientists

" l Offices in Other Principal Cities




Woodward-Clyde Consultants

Mr. Vern Smith
13 December 1982

Page TwoO

We have enjoyed working with you and your staff on the
Susitna project over the past three years. If questions
arise regarding this report, or if we can be of further
service, please do not hesitate to call.

Very truly yours,

/@»@&%\ F

Rietman _ Dennis E. . ensen
Deputy Director of Geophysics Project Geologist
Registered Geophysicist, GP-58 certified Engineering

Geologist, RG3531, EG1034
JDR:DEJ/hab
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1.0 INTRODUCTION

This report presents the results of sgeismic refraction
surveys performed during the summer of 1982 in the vicinity
of the proposed Watana damsite on the Upper Susitna River,
approximately 125 miles north of Anchorage, Alaska. These
surveys were performed under contract to Acres American

Incorporated (AAI) in accordance with Agreement Number
P5700.10.13.

LA

Following this introductory section in which the background,

purpose; and scope of the refraction survey are discussed, a

summary of the field operations and data reduction proce-

dures is given in Section 2.0. The general limitations of
the seismic refraction method are discussed in Section 3.0.
The interpretations of the seismic refraction data from the
damsite abutment areas, the Watana relict channel area, and
the Fog Lakes area are discussed in Sections 4.0, 5.0 and

6.0, respectively.

1.1 Background

The 1982 geophysical program was a continuation of surveys
performed by Woodward-Clyde Consultants during 1980 and
1981 under contract to R&M Consultants (R&M) as part of
their contract with AAI. Prior to the 1980 and 1981
surveys, seismic refraction data had also been collected
at the site for the U. S. Army Corps of Engineers by
Dames and Mocre (1275) and Shannon and Wilson (1978).

v

1.2 Survey Objectives and Scope of Work

The purpose of the 1982 seismic survey was to investigate
the seismic velocities, distribution of shallow subsur-
(&

face materials, and depth to bedrock at specified locations

in the vicinity of the Watana damsite. The survey was




designed by AAI to supplement the previous seismic refrac-
tion survey results and to provide continuity of data among
borings and outcrops. Survey lines were run in three
areas: the proposed dam abutments, the Watana re:iict

channel area, and the Fog Lakes relict channel area.

In 1982, a total of 94,725 1linear feet (92,339 ft in

horizontal projection) of seismic refraction lines was
surveyed in the three areas (Figures 1, 2, and 3). Figure 1
covers the abutment areas of the damsite. Figure 2 covers a
larger area and includes the emergency spillway alignment
and the area of a large buried channel (the Watana relict
channel). Figure 3 shows the Fog Lakes area soutlieast of
the damsite, which is also underlain by buried channels (the
Fog Lakes relict channels).

The tase maps for Figures 1, 2, and 3 were provided by AAI.
These maps show the location of previous years' seismic
refraction lines and selected boring locations. The
locations of the 1982 refraction lines are based on survey-
ing iaformation provided by R&M. All three figures are
oriented with the direction of river flow toward the right,

consistent with AAI project standards.

Table 1 is a summary of seismic refraction lines run during
the 1982 survey. The lines are grouped into the three
previously discussed survey areas. Iiines were numbered in
chronological order as they were surveyed. The table
indicates the number of the figure that shows the location
of each line and the figure(s) showing the irn erpreted
profile for that line. “The fourth column in tiae table
indicates the letter designation for the planned lines as
referenced in the Agreement. Letters 1in parentheses were

assigned by AAI in the field. The remaining columns in the




TABLE 1
1982 Seismic Refraction Line Data
Line Horizontal

Iine Location Profile Planning Length Length Spreads/
M Figure Figure Line (ft) (ft) Shots

Dam Abutments

E 1,300 1077.1 3/8
K(a) 550 517.3 1/3
F 550 447 .9 1/3
D 1,950 1897.1 - 4/11
J(a) 3,375 3268.7 7/20
H 1,650 1609.1 3/9
J(b) 350 -306.5 1/3
’ 1,100 9l6.7 2/6
1,100 1057.9 2/6
1,100 1025.9 2/6
1,650 1517.1 3/9
2,200 2160.7 4/12
1,500 1459.2 3/9
3,150 3083.3 6/18
14 1,100 1028.6 2/6
Subtotal Abutments 22,025 21,372.€

OO 00~ UTD DD

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Watana Relict Channel Araa

15
l6~-17
18-20

2.
22- 24

1087.7
6214.9
£506.8
1677.9
6270.3

25 1087 .6
26~27 3173.0
Subtotal Watana 26,018.2
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3 28-35 | FL~C 22788.8
3 36-39 FL-E 15702.4
3 40-42 FL-G  6557.1
Subtotal Fog Lakes 75,048.3

TOTAL FOOTAGE _ 92,43¢.1
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table list the nominzi length of each line, the horizontally

prcjected length, and the number of l2-geophone spreads and
shots included in the line. Horizontal line lengtﬁs were
calculated from R&M control survey data and do not include

overlaps or distances of offset shots.

At the Watana damsite abutments, the primary objective of
the seismic refraction surveys was to investigate the
depth-to-bedrock and bedrock velocity variations. A total
of 22,625 feet (21,373 feet in horizontal projection) of
survey was run on 15 1lines. The individual line segments
were designed with a l2-channel spread over a 530-focot
distance to accommodate a maximum expected overburden
thickness of 100 feet. Three lines, totaling approximately
4,000 feet of line, were dropped from the original program

because the steep topography r=zatrioted access.

Survey lines were run in the Watans relict channel area for
the primary objective of obtaining top-of-rock profiles.
Seven lines, totaling'>26,600 feet (26,018 feet projected
horizontally), were run in this area. These lines were
predominately fill-in lines to supplement data collected in
1980 and 1981. Line lengths varied from 1,100 to 6,600 feet
and were comprised of l2-channel spreads, 1,100 feet in
length. Offset shots, typically 1,100 feet from the ends of

each spread, were used to achieve a maximum planned depth of
investigation of 800 £feet.

The survey lines in the Fog Lakes area were designed to
investigate the relict channels that had been identified
during the 1981 survey. The primary objective of the
survey lines was to obtain rock velocity data and estimate
the depth to bedrock. The original survey program planned
for this area totaled 37,400 feet of line following the




projected thalwegs of the channels. However, after consul-

tation with the AAI field engineer, the survey program was
modified during the course of the field operations to cross
the channels and mnore acurately identify the locatioas of
the thalwegs. A total of 45,500 feet (45,048 feer projected
horizontally) of refraction data were collected on three

lines. - Each line consisted of between six anf twenty-one,
1,100-foot segments.

During the course of the field <ye:.ations, daily progress
reports and preliminary interpretations were submitted +to
the AAI site engineer. The final interpretations of the
seismic data are presented on 39 figures and are discussed
in the following sections of the report. One copy each of
the field notes, seismic rgcords, and time-distance plots

are being submitted with the originai copy of this report.
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2.0 DATA ACQUISITION AND REDUCTION

2.1 TField Operations

The field work began on August 23rd and continued through
September 20ti.. Two Woodward-Clyde Consultants' seismic
refracticn crews participated in the field work. The first
crew was on the site for the entire field survey. The
secmid crew worked at the site for the last 10 days of the
project. Each crew includsé a geophysicist/suvpervisor,
an explosives handler, and a iead lineman. Two helpers were
supplied for each crew by R&M. R&M also flagged and brushed
traverse alignments under the direction of AAI field
personnel prior to the refraction survey. Geophone loca-
tions were staked during cthe seismic work by Woodward-Clyde

Consultants and later surveyed by R&M.

Refraction survey procedures used during the 1982 survays
were similar to those used in the previous two years and
are discussed in detail in the report of 1981 surveys
{‘Woodward-Clyde Consultants, 1982). As Dbefore, data was
recorded on a Geometrics/Nimbus model ES-1210F 12-channel
seismograph and explosives were used as an energy source on
all lines. Most shots were detcnated by long wire lines
between the Dblasting machine attached to the seismograph,
and the charge. The second Woodward-(lyde Consultants crew,
also utilized a short wire line and a radio seismograph
trigger. This equipment allcwed more distant and more rapid
offset shots. Delays associated with the radio trigger were

calibrated Ly periodic comparisons with hard-wired shots.

TypicCe..ly, shots were'placed at both ends and at the center

of a 1l2-geophone spread. For end shots, the end geophone

was moved back ocne-half normal spacing to prevent damage and




to provide more detailed coveraye of shallow materials. In
deep overburden areas, offset shots, normally 1100 feet
from tke end geophones, were used to extend the depth of

investigation.

During the course of the field work, preliminary interpre-
tations of the data were made for all lines. This procedure
provided a check on the quality and adequacy of the data for
the intended objectives of the investigation. Additional
offset shots were made to further extend the depth of

investigation when a need was indicated by preliminary

checks.

2.2 Factors Affecting Data Quality

Several local environmental conditions existed at the survey
sites that affected the quality or quantity of data. These
included surficial soils conditions, vegetation, and adverse

weather and topoyraphy-.

The ability of a geophone to sense the arrival of an

incoming seismic wave depends to a large extent on the

coupling of the geophone to the ground and on “the ability

of the ground to transmit vibrations Zrom deeper layers to
the geophone. Two conditions in some parts of the Watana
arca prcduced coupling and shallow transmission deficiences:
surficial talus blocks or residual boulders; and thick mossy

vegetation cover.

Surficici blocks of rock provide a poor surface on which to
anchcr a geophone. In most cases, it was possible to place
the geophone in a .ud pack molded onto the rock surface. In
some cases, the surface was simply too steep to support a
mud pack, thereby preventing placement of the geophone and

producing a loss of data at that station. ften, even




though geophone placement was possible, air veids were

visille within +the talus or residual boulder deposit

that reduced the ability of the deposit to transmit the
seismic signal.

Most flat portions of the survey area were covered with
thick mossy vegetaticn. This vegetation provides a poor
medium in which to seat a geophone and greatly attenuates a
seismic signal. This problem was overcome in most cases by
placing the geophones in shallow holes dug through the

uppermost drier vegetation. In scme areas, however, the

vegetation was too thick to provide adequate geophone

“coupling, even in deep holes.

Brushy \?egetation and archaeological clearance constraints
restricted the possibility of changing line locations or of
adding auxiliary 1lines, since it was necessary to obtain
clearance and remove the brush before laying georphone
cable. = Lines were flagged and brushed well ahead of the
seismic crew, and few changes or additions were made during

the survey.

Heavy rains and high winds that occurred several times
during the survey produced sufficient noise to require
operatirmrns to stop. During marginally noisy pericods,
operations were continued and records were carefully
examined to assure, in the judgment of the field supervisor,
that first arrivals could be discerned. Records collected
during those periods were not, however, of the same quality
as those collected on quiet days. Under the time an fiscal
constraints of the prnject, 1t was not possible to collect
records only on quiet days, so some detail in interpretation
was thereby lost.




Topography restricted the ability to run seismic lines in
some areas. The area west of line SL82-8 in the damsite
abutment area (Figure 1), where an extension of SL82-6 and
two additional lines had been planned,.was too steep to
flag and brush, much less to run seismic lines. Another
topography limitation involved the irregularity of recorded
arrival times when nearby geophones were placed at widely
varying elevations. This was particularly evident in the
abutment areas. These irregularities are corrected, for
the most part, by the computer—-assisted data reduction
technigques used for this project. The irregularities,
however, made it difficult to assess the adequacy of the
data in the field.

2.3 Data Reduction Procedures

Geologic velocity models were developed from computer-

assisted data reduction programs using a combination of
reciprocal, delay-time, and intercept-time methods similar
to these used for the 1980 and 1981 surveys (Woodwaré-Clyde
Consultancs, 1982). The delay time and intercept time
methods ar. explained in a practical seismic refraction
manual by Redpath {1973). A more rigorous devslopment of
the principals involved in these two methods and in the

reciprocal method is presented in a thesis by Palmer (1974).

The reciprocal method produces the most dJdetailed model of
subsurface conditions and was used for all lines for which
sufficient data was available. The reciprocal method
requires coincident seismic wave arrivals from shots at
either end of a line of geophones (reciprocsl shots)
arriving at several geophone locations from the same
refracting layer. The method also reguires an accurate
knowledge of the arrival times at the opposite far end

shot points. The delay-time method requires less overiap




of coincident arrivals and the intercept-time method is
independent of coinciCsent arrivals and requires only a
knowledge of apparent velocities from a refracting layer
from both end shot points. Intercept—-time calculations were
used in all cases to verify the resul ¢ of the other two
methods, especially where arrival t'mes at reciprocal shots
were not well known.

Computer processing was based on software developed by
Heatherly (1972 and 1979), which has been adapted toc and
combined with Woodward-Clyde Consultants' proprietary °
refraction reduction and plotting programs. These programs
first prcduce the graphics necessary for interpretation,
providing arrival time-distance, velocity analysis, and time
section plots. The interpreter then selects appropriate
time section wvalues, making adjustments as required, for
submittal +o a program that graphically performs terrxain
corrections and migrates time-depth data for dipping

refractors. Several crosschecks are incorporated into

this system to ensure that the final interpretation is

consistent with the basic geophysicel data and available
geologic information.

The presence of frozen ground in soms portions of the Watana
relict channel area was indicated on two of the lines run
this year (SL82-18 and SL82-20 discussed in Section 4.0) by
large delays in arrival times at the edges of u«rallow,
anomalously high velocity zones. since borings in the area
have not shown frozen ground to an ' appreciable dapth,
computer assisted interpretation methods were used in those
cases to model a velocity ipversion condition with frozen
ground overlying unfrozen, .ower velocity channei f£fill

materials. In previous years' seismic refraction surveys,




the effects of shallow frozen ground may not have been

recognized. This may account for some of the misties among

lines run over the past few years.




3.0 LIMITATIONS OF THE SEISMIC REFRACTION METHOD

Seismic refraction is a common geophysical exploration
technique used for the investigation of shallow subsurface
soil and rock properties. . However, under certain geologic
and environmental conditions, the data is subject to
uncertainties that need to be recognized and understood for
the correct evaluation and interpretation of the data.
Since several of these adverse conditions occur within this
project area, they are discussed in general terms in this
section and specifically referenced in the discussion of the

lines to which they apply.

The effects of localized lateral velocity variations,
irregular contacts between units, velocity anisotropy, thin
layers, and velocity inversions are discussed below. Site
environmental conditions such as weather, topogra&phy,
vegetation, and surficial soils are discussed with respect
to the Watana site in Section 2.3. These conditions also
affect the quality and quantity of data that is collect 2ad,

and therefore on impact the accuracy of the interpretations.

3.1 Lateral Velocity Variations and Irregular Contacts

The seismic refraction technique is based upon the measure-
ment of the first arrival of seismic waves at geophones
(receivers) placed on the ground surface at progressively
further distances from an explosive charge or other seismic

source. Arrivals at the phones nearest to the source

generally indicate travel directly through low-velocity

surface materials. At points further £f£rom the source, the
seismic waves arrive sooner than would bge expected from
travel through low-velocity surface materials because they
have been refracted and have traveled, in part, thrcough

deeper higher velocity layers. 17 ¢he seismic velocities




within layers are relatively uniform, the layer velocities
increase progressively with depth; and the thickness
of the units changes gradually (in comparison with the
geophone spacing) a mathematical model can be developed from
the arrival time data that closely approximates actual
subsurface conditions. Howaver, several conditions may
exist that make interpretation of the data less precise than

desired and introduce ambiguity into the mathematical
model .

In ideal situations, plots of arrival times versus distance

produce straight lines, the inverse slopes of which repre-
sent the apparent seismic velocity of the subsurface
material. Deviations of the data from straight lines
indicate inhomogeneity within layers, irregular contacts,
or 1inaccuracies in identification of the first arrival
times. Sufficient data is seldom available to distinguish
among these possibilities. It may also be difficult to
determine if irregularities occur in the near-surface layer
or at depth. In many cases, the data resulting from lccal
lateral velocity changes in the surficial layers c¢ra also
e interpreted as contact irregularit-es. Reciprocal data
reduction procedures (discussed in the previous section)
will tend to reduce these ambiguities, buh% experience has

shown that uncertanties in the interpretation will still

remain.

3.2 Velocity Anisotropy

The seismic velocity within a geologic unit may vary
depending on the direction in which the velocity is
measured. This condition is known as velcoccityv anisotropy.
It is most likely to occur in steeply dipping, thinly bedded
sedimentary rock units where the velocity of the. individual

thin layers varies considerably. Steeply dipping zones of
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alternating fractured and in-tact rock can have a similar
geometry and contrast in velocities. Such zones are known

to be present on the Watana site from outcrop mapping.

I.. the case of dipping thinly bedded units, velocities
measured parallel to the strike of the unit will reflect
the velocity of the nearest high-velocity bed. Velccities
measured perpendicular to the bedding will tend to be an

average velocity of roth the high-velocity and low-velocity
beds. o

Fracture and joint systems that break up the rock and
provide open sp .ce within the rock body lower the apparent
seismic velocity of the rock unit when measured across the
fracture or Jjoint system. However, velocity measure-
ments made parallel to the fracture/joint system reflects
the higher velocity of the nearest "rib" of unbroken rock.
If the seismic line is aligned over a lower velocity =zone,
sidewards refraction produces a time-distance plot exactly
the same as if the lower velocity material formed a discrete

layer overlying the higher velocity material.

3.3 Thin Lavyers

Ideally each velocity layer is represented on a time-
distance plot as a separate straight line segment. Thin
layers may produce nc indication of their existance in the
data regardless of the detail of the survey. This condition
occurs when the refraction from a lower, higher-velocity
layer arrives at the surface prior to the arrival from the
"thin" layer; The minimum thickness of a layer that can
be detected by the seismic refraction technique is depen-
dent on the geophone spacing, the depth of the unit, and
the velocity ratios. If an undetected thin layer exists,
the calculated depth to the underlying higher velocity




layers will be too shallow. Depending upon the thickness
of the undetected layer and the velocity ratios, the depth
estimates for the deeper layers may be in error by as much
as 50 percent (Redpath, 1973). However, based on the depth
of 1nvestlgatlons and velocity ratios observed in this

study the error is not likely to exceed 30 percent.

3.4 Velocity Inversions

Layers with seismic velocities lower than overlying lavyers
are not detectable by the seismic refraction technique.
This situation is suspected to exist at several areas near
the Watana damsite where unfrozen sediments appear to
underlie frozen, high-velocity layers. Nonseismic informa-

tion, such as boring data, is required to detect and
resolve this "hard-over-soft" condition. Knowledge of the

thickness of +the low-velocity layer allows for correction
of the refraction model, which is otherwise likely to be in

errcr by as much as 20 percent “or the depth calculations
of deeper layers.

3.5 Depth Estimates in Channels

Accurate estimates of the do :epest points along thea thalwegs
of buried channels require the identification of first
arrival refractions from the base of the channel at several
geophones. If the channel has steep walls and a relatively
narrow base, refractions from the base of the channel may
not be first arrivals and will not be detected. First
arrivals may therefore be sidewall refractions and the
estimated depths of the thalweg could then be too shallow.
This situation may occur whether the seismic line is run
parallel to the axis or across the channel.

The ability of the seismic refraction technique to "see"

the base of a buried channel depends on a complex relation-




éhip between: channel % 1dth; channel depth:; the slope of
the channel walls; velocity contrasts between the bedrock
and channel fill material; geophone spacing; and line
orientation with respect to the channel axis. Therefore
depth estimates of the base elevation of buried channels

should not be considered as maximum possible depths.

3.6 Summary
During this project, field data reduction was performed to

assure the adequacy of results from each line and to

recognize possible uncertainties in the interpretation at
that time. However, access problems and time constraint.
precluded running additional 1lines that may have been

required to resolve some of these uncertainties.

In interpreting seismic refraction data that is complex, the
most efficient approach is to produce as simple a geologic-
velocity model as possible without violating the restraints
of the data. In these cases, the experience and Jjudgment of
the interpreter is important in produycing a 'geologically’
reasonable picture. The presence of a geologist experienced
with the geologic c¢onditions at the site both during
shootirg of the lines and during interpretation, combined
with the results of previous investigations, increased
the likelihood that profiles presented herein reflect a
fairly accurate model of existing conditions suitable for
evaluation of the feasibility of the project. Further
exploration will be required to resolve some of the uncer-
tainties identified during these surveys. Many of the
remaining uncertainties and apparent conflicts can best be
resolved by additional borings at éelected locations to
prcvide control data against which the seismic interpreta-

tion can we adjusted.




4.0 DAMSITE ABUTMENT LINES

Seismic lines in the abutment areas (Figure 1) are érouped

into four general localities which are discussed in separate
subsections: the outlet portal area; near the centerline
on the right abutment; the upper right abutment slopes; and
the left abutment. Ranges of seismic velocities encountered

in these areas and their interpreted material types are as
follows:

1,500 to 4,000 fps Surficial deposits: soil, talus,

and residual deposits, ‘dry to

partially saturated.

6,000 to 7,00C fps Recent sedimentary depnsits at
the edge of Watana relict channel,
possible terrace deposites, and
local till deposits. Also, may
include zones of dry, highly
fractured bedrock in areas of

bedrock exposures.
7,000 %o 12,000 fps Highly fractured bedrock.

3,000 to 14,000 fps Low~velocity bedrock, moderately

fractured cor altered.
15,070 to 19,000 fps Typical fresh bedrock.

20,000 to 22,000 fps Very high velocity Dbedrock,
probably small areas or zones of

extremly fresh, unfractured’

.rock.




4.1 Portal Area

Eight of the fifteen lines in the damsite abutment areas
were run on the steep slopes on the right abutment, down-
stream from the proposed centerline of the dam. These
lines, 8L82-1 through SL82-4 (Figures 4 and 5) and SL82-6
through SL82-9 (Figures 7, 8, and 9) cover an area planned
for the outlet portals of the diversion and tailirace

tunnels.

Lines SL82-4 and SLB2-6 were run low on the slope roughly
parallel to the contours. Both encountered thin surficial
materials (5 to 25 feet] with apparent seismic velocities
of 1400 to 18C0 feet per second (fps) overlyirng bedrock
with apparent seismic velocities of 13,000 to 20,000 f£fps.

At the northwest end cf line SL82-6, an intermediate
7,000 fps wvelocity layver up to 50 feet thick is £found
over 13,000 fps bedrock. The same intermediate layer
and low bedrock velocity are reflected in lines SL82-7
and SL82-8, which cross SL82-6. Fractured bedrock is
exposed at several 1locations on the steeper parts of the
lines in that area, indicating that the fracturing and
associated weathering may be responsible for the low
velocities. The 7000 fps velocity appears to represent
a surficial Jjointed and weathered zone overlying less
weathered, but not entirely fresh, bedrock. Marked differ-
ences in depth <£f the 7000 fps layer interpreted for

the three lines indicate a very irregular contact with

underlying materials. This irregularity is apparently’

averaged out on any given line but is clearly indicated when

the data from crossing lines are compared.

Lines SL82~1 and SL82-3 were run directly downslope across
the contral portions of SL82~4 and SLB82-6. Both lines
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confirm the thin layer of surficial materials (including
talus), but indicate a bedrock velocity of 21,000 to 22,000
fps compared to 18,200 fps and 15,500 fps on lines SL82-4
and SL82-6, respectively. The velocity differences are
interpreted to reflect anisotropy across the north trending
joint sets or fracture zcines that have been mapped in the

area. In this case, it appears that the lines running

parallel to the set are reflecting the velocity o0f the

least fractured rock in the area, whereas lines run at an
angle to the Jjoints indicate an average velocity of both

fractured and unfractured rock (refer to secticn 3.2).

Line SL82-2 crosses the east end of SL82-4 at a low angle
and line SLB2-9 runs parallel to SL82-~2 farther up slope;
Both lines 1indicate widely varying bedrock velocities
ranging from 13,000 to 22,000 fps. These two lines run
nearly perpendicular to northwest-trending fracture and
shear zones that cross the area and the velocity contrasts

may be reflecting changes in bedrock properties across
the zones.

The southwest end of line SL82-92 and the northern half of

SL82-1 are relatively close to each other near the top of

the steep abutment slope. Both lines indicate an inter-
mediate velocity layer of approximately 6000 fps, to a
depth &f 50 to 100 feet. Although this intermediate

velocity may represent highly fractured rock similar to
that interpreted at the western end of line SL82-6, no
outcrops were observed on this portion of the lines during
the seismic survey. The configuration and location of these
two intermediate velocity layers suggests the possibility

that they may be portions of a remnant tarrace deposit.




4.2 Lines Near The Pfogosed Centerline, Right Abutment

Three lines were run on the right abutment slopes upstream
from the ocutlet portal area. Line SL82-10 (Figure 9) was
run from north to south, downslope, connecting the other two
lines (SL82-11 and SL82-13), which were run essentially
parallel to contours. SL82~10 indicates thin -surficial
materials over a 9200 fps intermediate 1layer, apparently
representing fractured bedrock,; which thins downs 2pe and
then appears to thicken abruptly near the lowest poin£ of
the line near the center of line SL82-11. Line SL82-11
(Figure 10) shows the intermediate velocity layer to be
over 150 feet thick at the southwest end, thinning to
the northeast. At the point where SL82-11 crosses line
SL.80-3, shallow and irtermediate layers are indicated to be
approximately 60 feet thick. The intermediate velocity
layer was not shown on the interpretation of 1line SL80-3.

The reason for this apparent ancmaly 1is not clear from
existing data. '

Line SL82-13 (Figure 12) intersects the ends of four other
lines and is in reasonabiy goodgagreement with them. At
its northeast end, an intermediate velocity layer of 10,600
fps is similar to the 9,200 fps velocity indicated for
S1.82-10 «nd 12,000 £fps indicated for SL81-15. A possible
change to 20,000 fps "fresh" bedrock is indicated at that
end of the line at approximately 220 feet below the sur-
face. At the center of SL82-13, the northern end of SL80-3
shows a velocity of 14,800 f£fps. The velocity beneath
nearby line SW-2 was interpreted to be 13,500 fps. SL82-13
shows the shallow bedrock velocity to be approximately

13,000 fps in that area, to a depth of investigation of
about 200 feet.
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4.3 Top of Right Abutment Slopes

The remaining two lines on the right abutment, SL82-5
(Figure 6) and SI.82-14 (Figure 13) were xun with north-
easterly trends across the relatively gentle topography at
the top of the abutment slopes. At the northeastern ends
of these lines, both show the edge of the Watana relict
channel with velocities of approximately 6,800 £fps. These
velocities are similar to those repcrted in Woodward-Clyde
Consultants (1981) for the channel fill materials. Bedrock
velocities under the edge of the relict channel appea: to
range from 14,500 fps to 17,400 fps.

The southwestern ends of SL82-5 and SL82-14 are close
together near the intersection of lines SW-2 and SL80-2.
Boring BH-1 was drilled at the approximate intersection of
SL82-14 and SW-2. Both SL82-5 and SL82-~14 indicate a
50-foot thick }intermediate layer with a seismic velocity
ranging from 7,000 to 9,000 £fps at their southwestern
ends. This. layer appears to coincide with a zone of
highly jointed bedrock encountered in BH~1l. This layer is
also present beneath the high end of SL82-8 (7000 fps),
approximately 350 feet to the west, and can be traced
downslope along that line to an area of exposed fractured

bedrock (refer to the discussion in Section 4.1).

Data from the southern end of SL80-2 does not indicate the
presence of 7000 to 2000 fps velocity layer. The wider
geophoneﬁsPacing (100 feet) used on the 1980 line may be
responsible for the layer not being detected.

The low-velocity intermediate layer is indicated on Line
SW-2, but was interpreted to have a velocity of 6,020 fps
and to represent overburden (Shannon and Wilson, 1978). The

6,020 fps layer is carried the entire length of SW-2. We




believe that this velocity may represent overburden (terrace

deposits) near the eastern end of SW-2 (refer to Section

4.2) in which case a transition from overburden to highly

fractured bedrock must occur at some point east of BH-1. -

4.4 Left Abutment Lines

Two lines, SL82-12 (Figure 11) and SLf 15 (Figure 14),
were run on the proposed left abutment . 5482-12 extended
northeastward from the end of SL81-20 along the top of the
steep cliffs above the river. SL82-15 was run from the top
of a prominent knob adjacent to the river near the proposed

upstream cofferdam location, into a low saddle, aimost at

river level.

Surficial materials with velocities less than 2000 f£fps
extend -along the entire length of Line SL82-12 and are up to
20 feet thick in some locations. Thin layers (less than
20 feet thiick) of intermediate velocity materials (7500
to 8000 fps) are indicated beneath surficial soils at
two locations. Bedrock velocities are indicated to be
14,000 fps beneath the southwestern half of the line and
11,800 fps near the northeastern end. Since the line
was run on a north-facing slope, it is possible that the
11,800 fps velocity couid represent frozen ma*erial which,
if not frozen, wohld have a velocity of 8000 fps similar
to shallower intermediate velocity material. A narrow
(150 ft), anomalously high velocity zone (20,000 £ps)

appears beneath the center of the line.

Bedrock veiocity beneath the eastern end of Line SL81-20 was
interpreted to be 18,000 fps which is similar to but higher
than the 14,000 fps indicated for Line SL82-~12 where the
lines intersect. It ig likely that a transition bhetween

these velocities »ccurs in the vicinity of the intersection

.;\3.'




but it is not clear from the data where it is loczted.
Boring DH-25, which is located approximately 180 feet
southeast of the intersection, encountered glacial till
to a depth of 50 feet. The till would be expected to
have a seismic velocity as high as that of the 8000 fps
intermediate velocity material indicated further northeast
on line SL82-12. On the basis of the seiémic data, there-
fore, it appears that the till thins southward and'eastward_
~from DH-25 and is either not present or is very thin beneath
the intersection of Line SL82-12 and Line SL81-20.

Bedrock velocities beneath Line SL82-15 range from’ 16,000
to 17,000 fps. Surficial materials (2000 fps) are thin

(10 feet or less) on the slopes on the northeastern portion

.8

of the line and thicken to as much as 25 feet at lower
elevations. A 7700 fps intermediate velocity layer is
indicated. At the southwestern end of the line it is
80 feet thick. This velocity zone could represent either
sedimentary deposits or highly fractured bedirock.
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5.0 WATANA RELICT CHANNEL LINES

Seven refraction 1lines, numbered SL82-16 through SL82-22,
were run in the Watana relict channel area (Figure 2).
These lines were intended to augment the existing seismic

refraction coverage in that area, and to obtain additional

top-of-rock. profiles in the area of the channel and on the

Susitna River (south) side of Borrow Site D. Material types
interpreted for velocity ranges encountered in the Watana
relict channel area are as follows:

1,500 to 2,000 fps Dry surficial depos?:s.

4,200 to 4,BOG fps Partially saturated channel fill

deposits.

5,000 to 6,000 fps Saturated typical channel fill
deposits.

7,000 to 9,000 fps More compact channel f£ill deposits.
May be more bouldery; may represent
earlier episode of channel fill or
locally derived fill material; may
be partially frozen where it occurs

on shallow channel edges.

9,500 to 10,500 fps Frozen ground: probably limited in
depth; probably overlies lower

velocity materials.

10,800 to 14,000 fps Fractured or altered low-velocity
bedrock.
15,000 to 19,000 fps Relatively unaltered bedrock.




5.1 Line SL32-16

Line SL82-16 (Figure 15) was run as a short {1,100 foot)
line overlapping the ends of line SL80-2 on the southwest
and line SL8l-14 on the northeast. Offset shots were placed
1,100 feet from eacn end of the line. The line indicates a
6,000 fps velocity layer underlying thin surficial materials
(2,000 fps) and overlying a 9,000 fps material at a depth of
approximately 200 fest. The base of the 9,000 fps layer is
shown by time-distance plots as rising rapidly toward the
southeast. Because of the apparent steep dip of the bedrock
contact, neither the depth nor its true velocity can be
determined from data collected on 1line SL82-16 alone.
However, the model shown on Figure 13 is suggested by the
data and agrees well with the interpretations for adjacent
lines. ©Line SL81-14 shows the top of bedrock to be at an
elevation of 1,700 feet at the point where SL82-16 data
shows the 9,000 fps velocity layer to be very thick. SL80-2
shows 6,000 £ps difectly over bedrock with a velocity of
15,000 fps at the point where SL82-16 data shows the 9,000
fps layer to be thin. It is likely that 9,000 fps material
does exist beneath the northeastern end of SL80-2, but the

data at the end of that line was insufficient to detect
itb

5.2 Lines SL82-17 and SL82-18
Lines SL82-17 (Figures 16 and 17) and SL82-18 (Figures 18

through 20) were run across thes relict channel northwest of
SL.82-16. $1.82-17 shows the edge of the relict channel
approximately 2,200 feet from the southwest end of the
line. The deepest part of the channel is near the north-
east end of the line and is indicated to be at an elevation
of approximately 1,665 feet, somewhat deeper than expected
from the elevation of nearby Tsusena Creek. Bedrock

velocities are indicated to be relatively low beneath the
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line (13,000 to 14,000 fps). The velocities of the channel
£ill material are between 5,200 and 7,100 fps.

The northeastern end of Line SL82-17, on which the deepest
part of the relict chaﬂﬁel is indicated, is within 500 feet
of the southwest end of Line SL81-13 which shows a much
shallower (150 foot) maximum depth to bedrock. The velocity
of channel fill on Line SL81-13 was interpreted to be
7000 fps in that area in contrast to the 5200 fps vclocity
interpreted for Line SL82-17. It is possible that the
7000 fps may represent partially frbzen ground that was
not indicated by the data from this year's line. If an
average channel £ill velocity of about 6000 fps were
used in the interpretation cf both lines, the calculated

depth to bed.oock would be in closer agreement at about
elevation 1700.

Data collected along Line SL82-18 (Figures 18, 19, and 20)
indicates the deepest part of the channel is at an elevation
of approximately 1,770 feet, which is much shallower than
expected. Based on other refraction lines in the vieinity,
the most likely 1location of the channel thalweg is about
3100 feet from the northeast end of the line. A dashed 1line
has 'been added to the inﬁerpretation shown in Figure 19 to
show its possible shape. The most probable reason that such
a deepened thalweg cannot be interpreted from the data
is that the channel width is relati?ely narrow and its
base cannot be detected by refraction (see discussion
in Section 3.5). °‘Alternative possibilities include the
presence of thin layers of high-velocity channel f£ill either
near the surface (possible frozen ground) or at depth within
the deepest part of the channel {basal deposits).
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Shallow freozen ground with a velocity of 10,500 fps is
interpreted to be overlying typical channel £ill material
with velocities ranging from 5,800 to 7,000 fps to the

northeast of the most likely position of the relict channel

thalweg. This velocity inversion situation prevents mapping

the base of the frozen layers and limits the accuracy of the
interpreted channel depths. In Figures 19 and 20, the base
of the shallow high velocity layer 1is estimated. If the
frozen ground is thicker th&an modeled, then the actual depth

of the channel would be greater than indicated.

5.3 Line SL82-20

Line SL82-20 (Figures 22, 23, and 24) was intended to
approximately follow the thalweg of the main relict channel
Yrom a point near the southwest end of SL8Bl1-16 near the
Susitna River, northwest toward Tsusena Creek. It crosses
lines SwW-3, DM-A, SL82-16, SL82-18, SL80-1, and SL82-17
progressively toward the northwest. Shallow frozen ground
has been interpreted in the vicinity of 1line DM-A, which
also shows the velocity inversion condition. For the
present interpretation a section of frozen ground (approxi-
mately 25 milliseconds thick) was assumed to overlie the
6,200 fps channel £fill material. This assumption produced
a model bedrock elevation of approximately 1,700 feet.
This Dedrock elevation about 100 feet deeper than inter-
preted for Lines DM~A and SW-3. This apparent mistie {(about
20% of total depth) can be reduced by assuming a thinner
layer of frozen ground.

The southeastern end of Line SL82-20 is coincident with the
northeastern end of Line SL82~19 and the southwestern
end of Line SL81-16. Interpretations of the coincident ends

of Lines SL82-19 and SL82-20 are in good agreement but

differ considerably from the previous interpretation of




Line. SL81-16. We reviewed the data for that line and
suggest that alternative interpretations are probable. In
the 1981 interpretation, high channel fill and bedrock
velocities (10,000 fps and 19,000 fps, respectively)
appear to have resulted from averaging apparent velocities
from different layers for reversed shots. The shallow depth
to bedrock shown at the southwestern end of Line SL81-16
is based on only two arrival-time picks. The velocities
used for the interpretation of the 1982 data are bhased on
additional data points. If the 1982 velocities are used,
the resulting re-interpretation of Line SL81-16 is similar
to that for both Lines SL82-19 and SL82-20 where the end

points are coincident.

Toward the northwest, Line SL82-20 appears to be located to
the southwest of the main channel with bedrock elevations as
high as 1,950 feet. Although not apparent from the data, a
thin 9000 fps layer has been modeled directly overlying
bedrock beneath the central portion of the line so that the

interpretation more closely matches those for lines SL82-16
and SL8Z-18.

Bedrock velocities along the line appear to be approximately
14,000 fps. The channel fill velocities range from 5,000 to

6,200 fps and the frozen ground has an apparent velocity of
9,500 fps.

5.4 Lines SL82-19, S1.82-21, and SL82-22

Line SL82-19 (Figure 21) was run from the coincident end
points of lines SL81-16 and SL82-20 southwestward to overlap
the northeast end of Line SL81-15X. Bedrock is interpreted
to be shallow under the end of Line SL82-15X, thickening to
the northeast. At the northeast end of the line, chanrnel
fill material with a velocity of 7000 fps is approximately
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350 feet thick. This is in g5720d agreement with Line SL82-20
and with a reasonable reintoerpretation of Line SL81-16 (see
Section 5.3 for an explanation of the reinterpretation).

Bedrock velocity is indicated to be 16,700 £fps beneath the
line.

Line SL82-21 (Figure 25) was intended to be a tie line
'between S1.81-16 and SL81-18. The actual location of the
line (based on R&M survey aata), however, overlaps SL81-16
for approximately half of its length. Although the shape of
the bedrock surface can be deduced from the data, the depth
cannot be because reciprccal times from offset shots are not
available. The profile for Line SL82-21 shows the inferred
- shape qf the bedrock surface tied to the most likely depth

interpreted for Line SL81-16. As previously explained
(Section 5.3) problems exist in the 1981 interpretation of
Line SL81-16. This interpretation is also shown in Figure
25 where the 1lines overlap. A reexamination of the 1981

data shows that the contact shown to be between 5000 fps and
9000 fps layers is more probably the channel-fill/bedrock
contact. Also, the channel fill velocity appears to be in
error and is more likely to be 8000 £fps which is in good
agreement with the present line. Averaging the velocities
for the deeper layers previously interpreted for the
northeastern end of Line SL81-16 produces a velocity of

about 14,000 fps, similar to that indicated for bedrock by
the present data.

Line SL82-22 (Figures 26 and 27) was run southerly from
the scuth end of SW-4, across line SL81-18, to the top
of the Susitna River bluffs, which are nearly vertical
at that point. The southern end of the line indicates
15,000 fps bedrock very near the surface. Bedrock appears
to deepen to an elevation of about 1,800 feet beneath

ﬂ




- ' the south-central portion of the line. The intermediate
| velocity material near the ends of the line has a velccity
of 7,000 fps. 1In the center, the velocity appears to drop
below 5,000 fps.




.0 FOG LAKES AREA

The two relict channel areas that were discovered on the
1981 Fog Lakes line (SL81-FL) were crossed during the
present survey and more precisely defined. The largest and
southernmost channel was encountered near the center of
line SL82-FLl1 (Figures 28 through 35), and near the center
of 1line SL82-FL2 (Figures 36 through 39). The channel
appears to be less than one-half mile wide beneath line
S1.82-FL2 and more than one and a quarter miles wide beneath
SL.82-FL1l. Velocities within the channel at both locations
are between 8,500 and 11,000 fps, which could represent
frozen ground. If the channel deposits are frozen to
the depth of the bedrock contact, the indicated minimum
elevation of the deepest part of the channel on both lines
v uld be approximately 1,750 feet. If the material is not
frozen to bedrock (approximately 350 feet deep) a welocity
inversion condition is indicated. Assuming that only
half- the total depth is frozen, the minimum elevation of
the deepest part of the channel would be approximately
1,900 feet. This depth escimate is similar to that inter-
preted for iine SLB81-FL. There is not sufficient informa-
tion to determine the thickness of the frozen layer soley on

the basis of refraction data.

The second relict channel area on the south side of the
river was crossed, at least in part, by the north end of
line SL82-FLl1 and by line SL82-FL3 (Figures 40 through
42). Several rela ively narrow (1000 to 1500 feet wide)
channels are indicated in that area. The deepest of these
channels 1is apparent on both lines and appears to coincide

with that interpreted on the west end of line SL81-FL. The

minimum elevation in this deepest channel appears to be




j approximately 1920 to 1950 feet, which is 70 to 100 fzet
lower than interpreted in the 1981 survey data. Again,
if the shallow frozen ground in this area does not e.tend
to bedrock, a velocity inversion condition may exist and

the interpreted depth of the channel would decrease.

3
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KEY TO NOTATION ON FIGURES

Maps, Figures 1, 2, and 3

1.

2.

Line locations are shown as straight line segments that
closely approximate the actual locations of the lines
as surveyed ‘in the field. Small deviations in line
locations are not shown.

Triangles indicate the ends of lines and significant
bends in the lines.

Profiles, Figures 4 through 42

lﬁ

Locations of bends in the lines are indicated by the
letter B. The orientation of each line segmenti is
indicated by notation at the top of each ,profile.

The 1locations of crossing points with other lines are
shown. by reference to the crossing lines.

Compressional wave velocities are given in fe per
second.

Contacts between velocity units shown as solid lines
are based on closely spaced data points and have an

estimated accuracy of 10 to 15 percent of the indicated
dep:h.

Contacts between velocity units shown as dashed lines
indicate extrapolation between more widely spaced data
points. The actual depth to the contacts is estimated

- to be within 25 percent of the indicated depth.

Queried dashed 1lines between velocity units indicate
uncertainty as to the location of the contact. These
contacts are based primarily on data £from borings or
previous refraction lines and are not the result of the

reduction and interpretation of the 1982 seismic
data.
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