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ACRES AMEt~!CAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALC , NEW YO'RK 
DRILLING REPORT LEGEND SHEET (EXPLANATION IN ITALICS) 

CUC:NT ALASKA POltJER AUTHORITY JOB NO. P5700. 55 

PROJECT Susitna Hydroelectric Project 
Borrow Site D 

HOLE NO. AH-D-27 
SHEET NO. 1 OF 13 SITE 

CONTRACTOR: 

METHOD 
OF 

ORIWNG: 

LOCATION: 

Denali Drilling Inc. START£0 
FINISHED 

5: 30 P .M. . Se,tember 5 I g 82 

son .. Rotary Casi.ng; 3-7/8 and 
3:00 P.M. September 17 19 52 

CASING DIAH. HW, 4-l/2" 0.0. 
2-15/16" Tricone 

lmCIC NQ Core Barrel with Diamond Bit COR£ oeAM. 

N 3 2 ... , 126 L.ATITUOE ' .J • ' 
Ot!PARTURE E ""49,709 
BEARING -
INITIAL DtP 90° 
OTHER OIPS None 

ELEVA n!>NS: OA TUM 

4" I.D .. 
NQ, 1-7 ;an 

L1ff!W .. 'k~Surface 
2148.8t 

1953.8• 
ALL VEPTHS VERTICAL FROM TOP Of GROUNV 

0 RILL Pt.A TFORM 
GROUND SURFACE 
ROCK SURFACE 
BOTTOW OF HOLE 
WATER TABLE 

C9TH 
OE.'!C:RintoN: COLOR, C'ONSIST£NCY,STh.JCTIJ~, S A M P t.. E H:NITRAT"* 

(FEETl 
WATER CCHTENT, Ft.AS!ICITY, COMMCTNESS, TlST 

WATEft LOSS Oft liM~. ue. NO. TV~ lfZlt DUTH ' M:T'n 
0 

-1 

'.-2 

-3 

~7 

r-9 

Surfi cia 1 
Deposits 

Tundra vegetation and 
surficial soils 

SOIL VESCRIPTION 

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

1 

1-UC:::.:::: 
--l l.U 
~.ro 

~~ 
CI):,Z 

~ 
0 
::c-
t-3 
I.U Q 
-- -.J <.UJ 
c.::>ro 
:z. 
Hi.U 
-.J UJ 
~U) 
$-
·--'CI) 

,, 

~1 
~-~-
-<a 
~C) --1 . 
Qt.u 
c..>ro 
(.!)l.U 
:2:. ~u 
1-\CI) 
~-
~ 
~ :r: 
Cl) 

SAMPUH IIETHOO 
• A· !PUT TU!Jil: 

SHlPPtHG CONYAINift 

M • INSERT 
8 - TtiiN WALL ll.!U 
C ·• PIS"'1lN SAMFLER 
D • COftE &UIREL 

0 - T\11!£ 
P • WATER COftTENT TIM 
Q • Q LASS .lAIIt 

l.U 
-...! 
~ 

~--
Cl)ffl 
U..::t: 
OCJ 

:.z: 
~ l-1 
I.U-..... 
\.U 

~ 
1-\ 
~ 

2-1/2 

~ 
lJ.j 
~ 
UJ 
:::::,. 
'0 

~ u 
UJ 

~ ~ 
l.U -~- ::tm ..... 
\.Ul.U ~.:::z: 
-.J l.U ~~-~u.. 

~- V)M ....__ 
Cl) \J... 

C) 

f5 
(!) 

in 
-...! 

5.0 5 

to 
7.0 

ft • Q.OTH U8 
S • PUOFIUI liM 
Z • DISCARDED 

INSPEC'fOR E.J. Kl einkauf 

R.G. Adams 

I I-. l." 

APPROVED . / +._;)/ .. ~~·/~I 
LOGGED BY ,.,. ./ . /t--. ' .. 

OA TE I :- /'" 1 1.~ .. • ' . -. c. -l· ..__ 
,/ 

t 
~ \"'-.. 

~ I '-0 
c..> t 

tl)=<:-..:('-0 
~ • :z. lo.l) 

~ ·~-~-.. ~ ~ 
C>\.U~ 
~l.U~ 

::: ~l-l--
~ '<~ ::X::-...1 
\.U .7::) :::::,. * CJ ::t:: 
1-\ t::> • -1 \--
~t:::>'<l-1 
~~c..>a 

............. 
C3CI)\.U 
\-- NCJ 

::: < 
1 9"> '-0 l.U ...::( 8 :::t~ 

~-...!~ 
-lUJ-.:(0 
{:0-I~C,..) 

16 
13 
7 
7 



- - - - - - - -
ACRES AMERt.CAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REP 0 RT 

-

Ci..IEUT ALASKA i'OWER AUTHORITY JOB NO. P5700.55 

PROJECT 

SITE 

Susitna Hydroeledric Project 

Borrow Area 0 

HOL.E NO. AH-0- i 5 

;lHEET r.;o. 1 OF 6 

CONT~ACTOR: Denali Drilling Co. 

SOIL Hol10\'l Stem Augel' 

STARTm 7:15 A.M. 
FINISHED 7:30 A.M. 

CASING OIAW. 

COREOIAM. 

July 13 
July 19 

1~82 
1982 

LOCATION~ LATIT\JDE N 3,235,761 
OEPART\JF.E E 750,190 

ELEVATIONS: DATUM Ground Surface 

u 

1- l 

2 

1-3 

- 4 

r- 5 

t-6 

-7 

,-.8 

9 

-

BEARING -
INmAL DIP 90-> 
OIHER DIPS None 

Surficial 
Depos'its 

Boulders with organics, 
roots. Peat to 1 ft dt,Jth. 

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

(Outwash) 

-

l 

2 

3 

ORIU. PlATFORM 2313.9' 
GROUND ~R~CE 2313.9' 
ROCKSURFACE -
BO'iiOW OF ~ 2229. 9' 
WATER TAB~ 

No samplirg 

AQ 2-1/2 2.5 17 
to 
4.0 

AQ 2-1/2 5.0 18 

tQ 

7.0 

AQ 2-1/2 7.0 17 

to 
9.0 l 

SAMPUI!I6 IIIE:TttOO 
ll A. 'Sf\JT TUK 

SHII'I'INO ectlTAIII!'It 
E··~P N • INS!IIT l\- a.ont us a- TltiN *'U. TUK f'• 'liASK 0 - T\lilt S • f'UOf'iLM lUll C- l'll1'tllll !.UII'l.Eif f' • WATEif COIITEIIT TIN Z:•OI~EO 0-~ IWIREL Q -GLASS ~All 

lHSPECTOR E.J. Kleinkauf 

·~~~-/~~ LOGGED SY R~G. Adams 
DATE /J../7/t~ 

28 
23 
14 

5 
5 
5 
6 

5 
7 
6 
6 

- -

CUENT 

PRO.JECT 

SITE 

OEI"'ll 

~10 

t-ll 

r-12 

1:1 

t-14 

t-15 

lc 

t-11 

t-18 

t-19 

-20 

t-2! 

~22 

t-23 

r-24 

l-1.5~ 

- - ·- - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALIJ , NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. ~-~.~tnL55 

Susitna Hydroelectric Project HOLE NO; -~~-=:-15 

Borrow Area D SHEET MO. 
~ 

.t)F 6 -
!j§CIIWTIOM: COLOR, CONSISl'£JtC\',~ ! SAIIP't.~ 

~TlQIII SOIL T't't'E IMTEif canna, ft.ASTICITY, c:oal'llo.-riiDS, 
taTDI !.OSS 0« 11.\111, ETC. 

.__... n;st 
110. n~ liiZE Of:P'nt 11Cr'1t ' 

Sand Brown tQ gray brown, silty, 
4 AQ 2-1/2 9.0 14: clayey, some gravel. Gravel t:: 

5 rounded to subangular. to 
6 

11.0 7-·: ~ 5 AQ 2-1,2 n.o 
to 1 

Hl 
13.0 H 

....,.., . ·-·~·¢···-
6 AQ 2-1/2 13.0 1Z 5 

to 4 
; 

15.0 lS 
' >--:--1:",1.'10);.~"'"'"'---

Cobbles in spoon causing 7 AQ 2-1/2 ~5.0 3' )4 poor recovet·y-
l4 to 15 

17.0 .22 
.,...,_,_ .. ,,~~ 

8 AQ 2-1/2 17.0 "!;. 
·~ 1 

to 1 12 
. r 12 

B.O l7 
~-~~- t-"""' '" ~"-~.~--·-

9 AQ 2-1/2 19.0 l~ 9 
to 13 ----- 19 Silt Gray brown. with m'\ny 

21.0 n cobb1es and boulders, dense. 
Coarse fraction subangular 4 ~- :----!!------; 
to subrounded. Hoisture lj ' 

lC AQ 2-l/2 21.0 1l ~ 7 I 

~ 
content approximately 1mt 

l 9 
to ~ I 1, . r. "' 

2~~- _J~-
~ 

111 
AQ 2-1/2 ~~u 1'51 20 

15 
so 

2!=.0 t J 50/.1 



-

I 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRilliNG REPORT 

ALASKA POWER ABTHORITY 

PROJECT Susitna Hydroe1ectric Project 

JOB NO. P5700. 55 

HOLE NO. i\H-0-15 

SHEET NO. 3. OF 6 SITE Borrow Are<'! 0 

r-----~-------~--------------------~r--------------------.------O!'.IC!!!I'TIC'i,, COLO It, C0111$1Sl'[NCY, ST!!UCT11J:£, s A 111 p L E 
OEPTK 

25 

~6 

~7 

r-29 

1-30 

t-31 

i-32 

-33 

t-34 

SOIL TYPe: 

Silt 
(cont) 

11ATDI CCIII'tXr,I'\.ASTICitY, COIIIPSICTNI!:SS,. 
IU.Tilt LOSS 011 ~:Alii, Ete. 110. TYPE SIZE D!P'tlt 

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

12. 

No pampl ir g Due 
iO Boulcers 

A 2-1/2 2.9.0. 
to 

31.0 

IIET'o 

0 

f'ZIIf:TMTION 
nsf 

22 
38 
30 
38 

Cobbles and boulders jamming 1--t-+--+---t--+---J 
sampli~g spoon, therefcre, 
poor recovery. 13 AQ 2·1/2 32..0 

to 
34.0 

3 23 
17 
19 
16 

14 
~--~r-------r-------------------~ 

Clay 
AQ 2.-1/2 34.0 

to 
35.5 

14 3 
9 -35 

-36 

-37 

-38 

-40 

Gray with trace sand and 
other fine gravel. Stiff 
to very stiff, some mott1ing, 
water content approximately 
30%. Temperatute approxi
mately 7°C. · 

Ice Lenses At: 
35.5 ft - 2 inches 
36.5 ft - 3-l/2 inches 
37.0 ft- 3 inches 
39.5 ft - 1 inch 

15 

16 

AQ 2-1/2 35.5 
to 

37.0 

24 7 
10 
11 

AQ 2-l/2. 37.0 24 ~ I 
to 

1--~~--~~3-9-.0-r--r--::.·-l' 
1

17 AQ 2-1/2 39.0 24 
to 

41.0 ~ I 
~._1 __ ~----~~------------------~--~--~--~----~~----~~ 

- .. - - - -

ACRES AMERICAN IHCORPQRATED - COtJSULTING ENGINEERS 
BUFFALO , NEW YORK 

0 RILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. "5?00. 55 

PROJECT Susitna Hydroelectric Project 
SITE 

DEl'TM 

41 

~2 

f-45 

f-47 

l.-48 

f--49 

[-50 

rs3 

r-55 

t: 

Borrow Area Jj SHEET~ ..!; OF 6 

SOli. TYPe: 

Clay 

-

opJC!!!I'TKlll: COlOR, ~,STIIUCTllliE, sA N ,. L E 
Wo\T'Dt CCIITDn" ,1'\.ASTtCr.'V, COloii'IICTIIESS, 

SA TEll LDSS 011 GAIN, ETe, •a. TYPE SIZE OEP11't 

Gray, stiff, moist to wet, 
plastic. Contains thin tan 18 AQ 2-1/Z 
interlaminations. Moisture 

41.0 l~ 

to 
43.0 

3 
5 
8 
9 

content 3:1%. 

Trace fine sand in thin 
interlaminations. 

19 43.0 
to 

45.0 
i-"--t--t----+---t-- " 

2.1J AQ 2·1/2 

21 AQ 2-1/2 

45 .. o z~ 

to 
47.0 

47 .o ~4 

to 
49.0 

3 
5 
6 
8 

4 
6 
9 

1l 

3 
6 
6 
8 

r--+----l---+---1--=··.t ····-

3 

~r.~~n at 50 ft, t""perature L-t--+----t-5t-1 ~-0-+--· ,t~~··-~--; 
I ~3 AQ 2-1/2 51.0 24 3 

.1\Q 2-1/2 22 49.u z~ . 

Becanes varved, pr'lnounced 
laminations. 

ta 7 
6. 

53.0 13 
!:-·--1--+----t---t~- . 

24 AQ 2-l/2 53.{ N 
to 

4 
5 
6 

~.·-r-1--,.-n +-'l-,-,-'1 +-55. 0 1-·. ·--:. --+ 

I r...r ""I .. -.,.. 55.0 24 
to 8 

l 57 .o 1g 

- - - - - - .. 



- - - - - -
ACRE3 AMERICAN INCORPORATED - COiJSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

CUENT ALASKP, POWER AUTHORITY JOB NO. P5700. 5!= 
PROJECT Susitna Hydroelect;ic Project HOLE NO. AH-D-15 
SITE Borrow Area D OHEET rro. 5 OF 6 

9QC!!PTKlll: COLOR, CM~,SfiiUCTUIIt. SAKI' I.E ;o£lCnM11011 D£PTM SOIL TTl'£ 1IATEII COIIn1'.:!n" ,I'LA.Sth:I'I'Y, COioiPII:CIJIDS, 
TUT WAT'Elt I.DSS Olt Go\ I R, ETC. 

NO. TYI'E SIZE DE!'nl uTD 
57 Clay Gray, stiff, laminated with 26 AQ 2-1/2 57.0 24 6 ,.:ont) thin layers of fine sand. 

7 f-J'.A3 moist, water content 28%. to 8 
59.0 11 

27 .':\Q 2-1!2 59.0 24 I 3 

to 7 
11 

61.0 21 

28 .AQ 2-l/2 61.0 24 5 
Hl2 to 8 

11 . 
63.0 18 

k3 
29 AQ 2-1/2 63.0 24 6 

1-64 to 9 
16 

r5 
65.0 19 

30 AQ 2-1/2 65.0 24 8 - to 12 
' 12 

67.0 24 
-£7 

31 AQ 2-1/2 67.0 24 8 
His to 12 

16 ~~~y. stiff, mottled with 69.0 24 
KJ9 

increased gravel content. 

" 
32 AQ 2-1/2 69.0 16 7 

to 15 
~70 70.4 50/.4 

'-71 

=tz 
Gravel Gray-brown, alternating 33 AQ 2-]/2 72.0 15 10 

b~ layers of sand, gravel~ and to 41 

.. - - .. - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING RE.PORT 

CUENT ALASKA POWER AUTHORITY JOB ~ .:£7:<:!0.55 

PROJECT Sus itna Hydroelectric Project 
SITE 

75 

76 

77 

78 

79 

H3o 

f-86 

f-87 

Borrow Area 0 

Refusal encountered due to 
numerous cobb 1 es. No samp 1 es 
obtained. 

Bottom of Hole 84 Ft. 
(Not Bedrock) 

HOLE NO. ,:t,'":-:D-)5 

SHEET NO. cf OF 6 

34 AQ 2~1/2 ""ff·¥- --v-'----:r-
- -~ ,, >t;;.. 

35 AQ 2-1/2 74.5 ~ 
to 

76.0 

5 

36 A 2-112 76.0 0 :~e'ftfsal 

--· f---f-----1---J..... 

37 A 2-1!2 

-



- -

CUENT 

PROJECT 

SITE 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Pro.J~ct 

Borrow Site D 

JOB NO. P5700. 55 
AH-D-16 

HOLE NO. (A&B) 

SHEET NO. 1 OF 13 

CONTRACTOR: Denali Drilling Inc. STARTED 2:45 P.M. July 15 
July 27 

HW 4" LD. 

1982 
It~ 82 

METHOD 
OF 

ORILUNe: 

LOCATION: 

SOIL 
FINI3HED 3: 30 P .M. 

Hollow Stem Auger {to 22 ft) CASI~G OIAM. 
Rotary Casing and 3-7 /8" Tricone 

ROCK NQ Core Barrel With Diamond Bit CORE OIAY. 4-1/2 .. O.D. 

LATITUDE N 3$233,517 ELEVAT;ONs: OAr ... M Ground Surface 
DEPARTURE E 751,997 DRILL i'l.ATFORM 2271.:3' 
BEARI~G - GROUND SURFACE 2271.3' 
IMITIAL DIP 90"' ROCK SURFACE 2100.8' 
OTHER DIPS None BOTTOM OF ltOl.E 2078.3' 

WATER T~BLE -
~"..!!!1!!: CCLQR, COIISISTt:HCY, STI!UCTUA'i:, I A lol l' L E P£NaltATIOII 

WAn:ll a»tn::IT, l'l..ASTICIT'f, COIIIi'ACT!CUS, TnT 
WATER I..OU Oft G.ll", 01:. 110. TYP'!. Slit Dmll IIU'D 

0 
Surficial Boulders and organic silts. 

. 1 

1-2 

-

Tan, loose to medium, \'/ell Sand 
f- 3 --+----+--------------+-+-+----1----!1--lf----1 

f-4 

1-5 

f- 6 

f-7 

f-_ _9_ 
s.u51'UMQ lolf.TIIOO 

Ill A • !li'UT TUK 
a • Tl'lll -.LL lVaE 
C • "~ S.WPLEII 
D • COlli: IARREI. 

. graded, moist. Cobbles and 1 
gravel throughout. Moisture 
c011tent approximately 12%. 
Temperature approximately 
5° C. 

2 

3 

E· AUCtlt 
f• WASH 

H • IHSEIIT 
0 • TUllE 

AS 2-1/2 

AS 2-1/2 

AS Z-l/2 

f' • liiATElt c.oti11LICT Till 
Q • G I.A$$ JAil 

3.0 13 
to 
5.0 

5.0 1.~ .... 
to 
7.0 

7.0 4 
to 
7.7 

INSPECTOR E.J. Kleinkauf 

LOGGED BV R. C. Powell 
i f lf't' f 

APPROVED v! [;),, Lrlj 
DATE 12/7/&X. 

3 
5 
9 
8 

• 
4 
3 
5 
5 

10 
50/2 

-

CLIENT 

PROJECT 

SITE 

DEI'TII 

9 

'-10 

i-ll 

f--12 

1-13 

1-14 

1-15 

f-16 

1-17 

-18 

~19 

1-20 

-21 

t-22 

f-23 

-24 

l-?~; 

- - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , HEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY - iiUO ~f ~S7fJ3.55 
O..H-D-16 

Susitna nydroelectric Project HOLE MO. a.&B) . 
Borrow Site 0 SHEET I'IQ; " OF 13 ... 

' 2fi!;ltii'TIClll: COLOR, COidiSTaCT,~, IAliPI.E 
.~TIOM SOIL TTI'E WATER CCIR-nn-• fiLAS11CITY• C::OUMCTJf£:1St _, 

TEST \ti.TEJit 1.05$ OR GAIN, ETC. 110. TYH: mE Of:Ptll M;'f~' 

Sand Tan, fine to coarse with 
(cont) gravel and cobbles through- 4 AS 2-1!2 9.0 ..... 

3 l. 

out. Coarse fraction sub- to 5 
angular to subrounded. 

' :1.0 8 
8 

1---- -· -. 
5 AS Z-1/2 11.0 1''" 6 

to 8 
13.0 11 

; 15 

-~-~- l 9/6 6 AS Z-l/2 1~-~-'---1-·-~-
i 

n- "AS ~ ~~ 9 ·'""-Frequent refusa~ due to 2-l/i! ~bjl 
numerous cobbles. --1-- t· 

I 

6= 
,, 
' 
1 Temperature 9°C -A';;, Z-1/(. H:~'" 

... -:: ., ~1/2 
~ 

UJ -

I il 

~ 
l 

I l 
' 'l '-r ~ ·-z:::rn: -~ -:t .. i A7? Temperature 9°C. 

i--- ·- J .. 9...2.= .. 

l 

I 
""'-''" 

10 AS 2-1/2 21.8 21 
to ~~9? Tempet·atuie 1 PC. f- ?~, n ·~ """'->.t--# 

1 

'"31 35 11 AS 2-1/2 24.0 
to 43 

25.4 53/5 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. 

PRO.IECT Susitna Hydroelectric Project HOLE NO. 

SITE Hilrrow Site D SHEET NO. 

DIPnt SOIL TYP£ 
!1gC!I!PI'lQI: COtOI'I, ~.~. 

Wi\ttlt ClliiTtJIT ,I'I..AnlCrTT, ~i'IICTJIESS, 
SAM I L£ 

WATDI. UlSS oa 101.111, ETC. NO. TYPE $IZE OEI'Tll J!£T'o 
Z!:l 

Sand Tan. fine to medium with 11 leon tinued' 

r-26 
(cant} angular and subangular 

gravel. Moisture content 
approximately 11~. Tempera- 12 AS 2-1/2 26.2 18 

f-27 
tm·e 11-l5°C. 4 inch gravel 

to laver at 26 ft •. 
28.2 

-28, 
1.:1 AS a-112 ~t~-

j 

f-29 
Clay Gray, silty with gravel 14 AS 2-l/2 29.0 18 throughout. Gravel sub-

r-31) angular to subrounded. Some to 
qrave1 striated. Clay mat-
rix stiff, temperature 11°C. 31.0 

f-.31 t·1oisture content approxi- r-rs· mately 13~. AS 2-l/2 31.0 15 
to 

-32 31.9 

1-33 
16 AS Z-1/2 11:~- l 

-34 

17 AS 2-1/2 34.C 18 
-35 to 

:s. 0 
-36 

18 AS 2-:]/2 "36.0 24 

-37 Boulders and cobbles through to 
out. Clay matrix very stiff. 38.0 

-38 19 BS :r· ~~-~- ~ 
.2 

iW A':J l-1/L ~t~- lZ 
-39 Temperature 7°C. 

-40 
21 AS 2-l/2 40.0 24 

to 
1-41 42.0 

- - - ... - .. -

P5700.55 
AH-D-16 
{A&B) ' 

3 OF 13 

PDif:TMr.cna 
T£ST 

18 
31 
31 
49 

':llf 'o 

17 
29 
35 
41 

43 
5u/5 

--
l 

':l'o/ ':l 

30 
24 
45 
€2 

15 
31 
47 
82 

N/A 

~~ 

5 
38 

I 

-

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

ORIL!.!NG REPORT 

CUENT ALASKA POWER AUTHORITY JOB 1"-1. ?•,f.7Q0. 55 
~ ... -tl-16 

~AOJECT Susitna Hydroelectric Pr~ject HOLE NO: 4&8) 

SITE 

DEPTH 

41 

i-42 

l-44 

l-45 

j-46 

~~ 

f-48 

f-49 

~0 

f-.51 

r52 

-53 

!-54 

H>s 

1-56 

L57 

-

Borrow Site 0 SHEET NQ. .L OF 13 

SOIL TT1'E 

Clay 
(cent) 

Sand 

-

QESC!!IPTlOII: tCilOR, CO!CSIS1EIOCT, STIIUCTII~, s A M p L E 
WATER.CQ(I'EJIT,f'\.ASTICJTT,l:OWIPIII."TTttss, 
'1111.'1£1UJ)SS Oft GAIN, ETC. HD. rt~ Sll:E Ot:I"Tll 

Gray, silty with subangular· 21 (con inued) 
gravel throughout. Very 
stiff, temperature 0°C. 

55 
d9 

Tan, with alternating layers 
of gravel and cobbles 6 to 

r---· "'~- -·-·-··r· ~'------1 
22 AS 2-1/2 42.0 2: 37 

33 

10 inches thick. Tenperatun 23· '7\S 2-1/2 41!.0 .24 
3°C, moisture content to 
approximately 13%. 45.6 -- ---~---~-~--

-· -J..--l---+-· -t-··· 
46.0 , ..... 1 15 24 AS 2-l/2 

to j ! 34 46 
47.9 J i 50/l 

., -. ::1::::---=1===-==t:==:f:: 4 ~:::--
25 AS 2-l/2 48.0 I :· 26 

to I l 38 
49.5. i j 61 

Gravel portion subrounded to . . ,, ---+~-+- .- L_ J_ ~-
sufbaf~gulard. Stratificdation 26 AS 2_1/? 49 _5 ( ~· j 35 o 1ne an co;p·se san s. I · to ' l 41 f 

50.8 l 70/3 

Gravel layer 54.2 to 54 .. 9. 

- - -

:~!- r-~s 2:;?!: ~}I .. 1 4-o/4 

~ r- f-·--f-,-·-·~,. _,_, ___ r 
29 AS 2-l/2 54.0 t ~,~ 

to t 

55.7 i 
~- -·-······~ '"-----f 

3o AS 2::r/2 56.o=l t' 

·-+·-1-,-" -+-56. 8-~J-

_., ___ _ 
22 
33 
58 

50~2 
f---35 

50/3 i 
. ~ . f 

- - - -



- - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55 
AH-0-16 

PROJECT Susitna Hydroelectric Project HOLE NO. (A&B) 

SITE Borrow Site D SHEET NO. 5 OF 13 

QgC!!!PTIOII: COLOR, COIIS:STtMCT,~, SAHPI..E PEWOMTI<HI DEI'Tll SOIL~ WAlDI COIIJ'l'[;IT, PLA.Sl'ICilY, COIIII'IICTX£11., 
TEST WAlDI LOSS Dfl Golltc, I!Tc. NO. ~ SIZE ~Pnl MT'D 

Sand Tan with alternating 9rave1 
(cant) layers, \~et. 

-58 
31 AS 2-1/Z 58.0 15 16 

to 32 
f-59 41 

Sand Tan, fine to medium, silty~ 59.8 50/4 

j-60 
laminated, wet to saturated. 
Occasional gravel, dense. 

22 AS 2-l/2 60.0 8 38 
f-61 to 37 

61.3 60/4 

j-62 33 AS 2-1/2 61.5 5 18 
to 50 

f-£3 
62.8 55/3 

J 

34 AS 2-1/2 63.0 7 41 
-64 

to 63 
~ 

72 
65.0 61 

-65 Silty, sandy clay layer 65 to t--
67 ft, laminated, very stiff. 35 AS 2-1/2 65.0 17 9 

f-66 to 16 
22 

67.0 21 
f-£7 -Sand Gray br·own, fine to coarse 36 AS 2-1/2 67.0 18 9 with subrounded to subangular 

to 22 -68 gravel through~ut. Tempera- 31 ture approximately 2~c. 69.0 42 

H>9 
moisture content approxi-
mate1y 18%. 

37 AS 2-1/2 69.0 24 7 
r-70 to 24 

~ 
71.0 1 

f-71 
38 AS 2-1/2 71.0 17 2 

to 1s I n 16 
73 .• 0 31 I .. 3 ..... 

- - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRILLING REPORT 

OUENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 
SITE 

. DEI'Tll 

73 

t-74 

1-75 

1-76 

1-77 

Borrow Site Il 

SOil. TYPE 

Sand 
(cont) 

Gray brown. fine to coarse, 
silty with gra.el throughout. 
Moisture content approxi-
mately 5'E. 

r-78- - r- -- - - - - - - - - - - - -- - - - - -
Sand Greenish gray, silty. clayey 

with numetous cobbles,. 
r-79 boulders. Coarse fraction 

subangula1·. Very dens'" to 
hard. Moist~re content 

-80 approximately 12iL 

1--81 

-82 

39 A 2-1/2 

~"·~ ··-· 
40 AS 2-l/2 

Joa NO. <·s:mo. ss 
1:1~-8-16 

HOLE NO; • ~6B) 

SHE~T N¢; f OF 13 

,, 
73.0 ... 

10 "' 
to . 32 

' 41 
75.1) 49 

4----
75.0 '> ~ i 8 ~ 

to 25 
23 

77.0 26 

""'········~-

41 AS 2-l/2 80.0 ~:' 28 
to 28 

81.5 ?5/.5 
... J .::· ~;:::;::=! 

-·'42 AS ~=TJ2i'liT:7.: .. ~ ·-t SO/. 3 
·-· --~2.JL . . _,__ 

······~ $~-- r----··' 
43 AS 2-1/2 83.0 

to 
-84 Numetous cobbles and boulders. 84.3 

~$ 57 
53 

90/.3 
·-·+· --~-=--· ~- ---- ' ····+----1 

85 

:-86 

~ ·--+--t-- -· ~··· . ' '·. r-----
44 AS 2-l/2 85.0 H g 40 

--+---t--··--~~ 0 i 50/.2 

45 AS 2-1/2. 
r-87 

~88 

l-89 

-



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB HO. P5700.55 

PROJECT Susit~a ~ydroelectric Project HOLE NO. 
AH-D-16 
(A&B) 

SITE Borrow Site 0 SHEET NO. 7 OF 13 

oqtlll~~TWN: COlOR, CClMSISTEHCr,STitYCnltl£, SAMI"l.£ "f::IUMTIOII eoTH SOl~ 'nR WAiVI catroJ1T, PI.ASnCnY, COII~S. 
"l£ST ~ ~ORUIII, ETC. NO. Tn'£ 11%£ lli!:I'Tit IIET'tl 

Sand Greenish-gray, silty, very 'H AS 2-1/Z ~~.0 3 ':;)Uf.j 
_89_..3. 

(cant) dense to hard. Numerous 
90 cobbles and boulders throu~h-

out. Moisture content 

r- 91 
approximately 8%. 

48 AS 2-l/2 91.3 5 47 
to 50/.2 

r- 92 Jl?. n . 
r 93 

r 94 
49 AS 2-l/2 94.0 3 30 

to 50/.2 
~ 95 Difficult sampling due to Q4 7 

numerous cobbles. 

~ 96 
50 AS 2-1/2 1g:2_- 2 50/.4 

t- 97 

. 
t- 98 1ST fl::, Z-1/Z ~~~r z 65/.':;) 

- 99 

:-100 Clayey, silty, 100 to 102 ft. 

52 AS 2-l/2 100.3 7 25 r-101 to 69 
101.6 80/4 

r-102 -53 AS 2-l/2 102.0 /_ 40 
to 80/4 

-103 I 102.8 
Silty. 

:-104 
1 

l 

54 AS 2-1/2 104.0 i 48 
::l!lS. j_ 104.8 50/3 

- - - - - - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DttiLLING REPORT 

CUE~ ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

JOB NO. V5?00.55 
.:tP-0-16 

HOLE NO. <:JiB) 

SITE Borrow Site 0 SHEEt' NO: £ OF 13 

105 

r-106 

r-107 

r-108 

t-109 

t-110 

-111 

·~ll. TTl"£ 

Sand 
{cont} 

O{S!?!!II'TlOll: COLOR, COHSISTEIOCY,STl!UC11JI9f:, s c~, N p t. £ 
~I'DIETMT101f "WATEJ! c:ann;r~ 1'\.,UTiCnY, COII~IIDS. 

-TEJ! tDSS Oftli0\111, ETC. 110. r;l'( SIZE Qf;l'flt ~~--~----~~-,-~~~- ttST 

Gray, silty, gravelly. Very 
dense to hard. ~loist. 

106.5-1G9.5 Gravelly. 
55 AS 

r---~------~r---------------------
-112 Clay 

r-H3 

t-114 

-115 

-116 

r-117 

r-118 

-119 

:-120 

- -

Dark gra;;, silty ,.,.ith some 
fine to coarse sand, gravel 
to 2 inches. Very stiff. 
MoisturE content, 22·;. 

I Thinly iaminaled clay. 
Temperature 11cc. 

Si1ty. Ocr.asiona1 over
consolidated clay pieces. 

Temperature 9°C. 

.. - - - - - -



- - - - - - - - .. ••• .. 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING R ~PORT 

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

DRILLING REPORT 
CUENT ALASKA POWER AUTHOR!TY JOB NO. P5700.55 

AH-D-16 
f>!:iOJECT Susitna Hydrorlectric Project HOLE NO. (A&B) 

CU€NT ALASKA POWER AUTHORITY JOB NC. ~ ... f~JD. 55 
t, .... -2-16 

PROJECT Susitna Hydroelectric Project HOLE NO. :e~s ~; 
SITE Borrow Site D SHEET NO. 9 OF 13 SITE Borrow Site D SHEET 00. •:: OF 13 

OQCitll'nOII; COLOR, COIIBISTEIIC'r,stiii!CTUIIJI£, SAMPI.E PEliETMTIOlll OEI"'rn SOli. TYI'f: .... Tm CCN'I'l!XT, I'\.A$TlCITY; COIIIFI'II;"TJCDS. 
TEST ll>ATElt I.OSS Oft GAlli, ETC. 110. TYPE SIZE ~PTH RET'o 

121 Clay light to darY. gray clay. 60 (cor , ... inued) 
(cont} Silty. Thin to medium lam-

122 
l1 inations present in some 

I zones. Very stiff. Moisture 
content 31 ~- Temperature 

123 10°C at 124. 

~: C\itOR, CONSISTEHC'r,S'tiWC'rUIIf:, lAIII I' I.E '~TIOII DEI'TH SOli. TYI'f: WATER c:aNiblf, f'l.l.mCITT, CDKMC:THEIS, 
.WATER UJ$S Oil GAlli, tTl:. ttST 

"0. """' IIU DEP1li iW,l~ 

137 Clay Light to dark gray clay. r-~4 (cor tiQ\,l.ed 
(cont) Silty, laminated (medium to ~~-

138 thin}. 2-inch piece of over-
consolidated clay presen~ in 
sample. Very stiff. •· 139 Moisture content 32%. 

124 140 - 4--· 

61 AS 2-1/2 124.0 24 10 65 AS 2~1/2 140.0 ~$ 10 
125 to 15 

19 
126.0 32 

141 to 16 
141.5 19 

~--~·· -- -- ~ .,~~ 

126 142 laminations range from thin 
to medium in thickness. 

127 
lamination more pronounced. 
Medium to thin in thickness. 

128 

62 AS 2-112 128.0 19 10 

143 

2-1/2~0 'i 

' 144 t-·66 r ~- ·~:-
AS "":'$ 10 

' 
129 to 15 

25 
130.0 38 

·13J 

to 14 145 
145.5 22 

Silty. medium laminated. -~ 1--·- ,..,~ ..... _,,_ - .. ~·-·--! Hoi.sture content 28::. i 146 ! 

1 
1 

13.1 - j 
147 - _, ___ ______ ,. ... 

1 

132 
63 AS 2-1/2 132.0 18 10 

to 13 
133 133.5 23 

- ~-

1-134 

Silt Dark gray silt. Fine to i coarse sands and gravels 
' 148 present. Denst to very ---,...__. .... ---:-r::-::-- ... -i 

67 AS 2-l/2 143.0 ,' i 8 dense, Moisture content 19 ~;. 
Gravel is subrounded to to i 76 t 149 angular. 

149.2 I son 
r--

_,..._ 
·f--- _,., .~..,.-....... ~,.., 

' ·150 ~ 
~ 

135 151 1sr:o ..... 
68 AS 2-1/2 ~J 24 

Clayey) trace fine to coarse to 88 
·136 Temper.ature gee. 

136Jr rro- f-- .. -g---64 AS 2-112 
to 13 

!,-]37 137.5 23 

,_..152 sand. F~int la~inations. -· 152dt . ·- ...__. __ 
1,53 



,·-.. 

ACRES AMERICAN INCC~PORATED - CONSULTiNG ENGINEERS 
BUFFALO , MEW YORK 

DRILLING REPORT 

CLIENT ALASKA POVIER AUTHORITY JOB NO. P5700.55 
AH-D-16 

PRO.IECT Susitna Hydroelectric Project HOLE NO. {A&B) 
SITE Borrow Site D SHEET NO. 11 OF 13 

C!gCini'TlON: COLOR, COIISISlDCY,STIM:t'UII£, SA Ill Pl.£ Pf:I!E'mllTIOII DEPTH sotl.TTrt: WATER c:oMI'tllf,I'\.ASTICitT, CDiilJW:TNEU., 
T£ST IM1"Elt l.DSS Olt ~IN, £TC. NQ. TTrt: SIZE ll£P"Ill IIIV"o T53- 1 Silt 

69 AS 2-1/2 153.0 1 17 (cant) Gray silt. Clayey. Some to 24 
to 29 154 trace of sand (fine to coarse 

154.4 60/5 grained, trace subrounded to 
subangular gravel. Moisture 

155 content 15%. 
70 AS 12-flZ 155.0 IZ 7Z 

to 65 
1-156 156.0 

·-
·--. 

157 Clay Olive gray clay. Silty. 
Little fine to coarse sand; 71 AS 2-1/2 157.0 18 20 trace fine gravel. Very 

158 stiff to hard. Mottled. to 21 
Gravel to 2 inches in size. 

158.5 65 

·159 

72 AS 2-1/2 159.0 19 16 
u 160 to 24 

47 
160.9 50/5 

161 

162 

163 Gra\'el to 1 inch; subangular 
73 AS 2-1/2 163.0 10 12 to angular. 

to .21 
164 1--- 164.1 -· 5011 

165 

156 

'167-- '"""'~ .... --Silt Olive gray silt, clayey. 74 AS 2-1/2 167.0 17 11 
Trace fine to medium grained to 25 

168 sand. Occasional layers of 168.4 50/5 
dark yellow to orange aver . 

~lllQ consolidated clay. I 

- - .. - - - - - .. 

ACRES AMERICAN ltlCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 
I 

OUENT ALASKA POWER AUTHORITY JOB NO. •s1oo. ssl 
4ti-D-16 l 

A&B) PRO.JECT Sus i !:"a Hydroe 1 ectri c Project HOLE: NO: 

SITE 

169 

170 

Borrow Site oo 
SHEET HO;: 12 OF 13 

SOIL. TYI'£ 

Silt 
(cont) 

~l"'l1014: COLOR, COIISISTEitCT,snrucTURE, sA 1t p 1.. r; 
UTER CONT'Drr, l't..-\ST!Cm, CONMCTNDS, l'ltllf:TMTlOff 

~~--~----T---~--~ T~ 11A\'EII l.DSS OR ~IN, £TC.. NO. T'tl't SIZE ll£P"Ill 

Clayey with trace sand. 

~----~------4--------------·---·----~ 
171 

172 

173 

1-174 

175 

176 

177 

1-178 

179 

180 

181 

182 

183- ·-

184 

·185 

-

Bedrock/ 
Quartz 
Diorite 

Quartz diorite. Heathered, 
fractured. Light gray, 
medium to coarse grained. 
l 0 to 15;', quartz. 
RQD 10~;. 

Fresh to slightly wP.athered 
at Pnd of run. 

Weathered, fractured. 

RQD o~:,. 

Decomposed zone; sandy. 

Argil1!te Dark gray, fine-grained, 
fractured. RQD Qf.. Ironing 
staining on same fractures. 

- .. - - - .. -



- - - - - - -
., 

ACRES AMERICAN INCORPORATED - CONSULTING C:NGIHEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY 

PRO.JECT Susi tna Hydroe 1 ectri c Project 

SITE Borrow S'ite D 

llEP111 
OQC>tti'TlON: COLOR, CCHSISTEHCY,STRIICTU!E, 

SOIL TY1'f; WATER CONTOCT,I'l..UTICITT, txlloii"N:TTIESS, 

-;a:-WATER LOS30Riio\IM, ETC. YP£ 
185 

186 

Arg111 it;e Full recoverj this run. 78 (con 
(cont) 

1&7 
Less weathered. I 

188 ' 
I 

189 Dark gray, fracture,'. re-
crystallized. less fractur-
ing in this run. Iron 79 DY 

190 staining present on some 
,·racture~;. Slightly 
'~eathereo. 

191 

192 

193·---+------ Bottom of Hole 
193 ft 

194 * Piezometer ;~stalled in 
hole at 150ft. 

-195 

196 

197 

198 

199 

200 

I I 

JOB NO. P5700. 55 
AH-D-16 

HOLE NO. {A&B) 

SHEET NO. 13 OF 13 

SAIIIPL£ P£l!ETMTIC»> 
TEST 

SIZE OEPm .RET'o 

inued} 

i-7/8 188.3 57 -
to 

193.0 

·- r--~·· ---

- - - .. - - - ••• -

. ., 



--

CUfNT 

PROJECT 

SITE 

... ; - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna ~droelectric Project 

Bori'OW Site D 

J-:le HO, P5700. 55 

HOI.E NO. AH-0-17 

SHEET NO. 1 OF 15 

C~NTRACTOR: Denali Drilling Inc. STARTED 4:30 P.M. 
FINISHED 11:30 A.M. 

July 19 
August l 
HW, 411 I.D. 

19 82 
19 82 

ME:niOD 
Of' 

DRIWNG: 

SOH. 

ROCK 

Rotary Casing and 3-7 /8" Tricone CASING OIAM. 

COREDIAM. 
4-1/2" O.D. 

NQ, 1-7 /8" 
to 198.0'; 2-15/16" Tricone 

:-IQ Core Barrel From 198.0' 

LOCATION: LATITUDE 
DEPARTURE 
BEARING 
INITIAL DIP 
OTHER DIPS 

N 3,237,891 
E 752,193 

to 217' 
ELEVATIONS: DATUM 

ORIU. PLATFORM 
GROUND SURFACE 
ROCK SURFACE 
BOTTOM OF HOLE 
WATER TASLE 

Ground Surface 
2383.1 1 

0 

1 

I 

SC~I. TTP£ 

goo 
None 

Surficial Boulders, cobbles, organics. 
Deposits Roots. Fiberous. 

I 

No ~amplir~ 

2383.1' 
2165.1' 
2153.1 1 

1- 2 -'-+-------+------·---- -----1----t---t-·--r---·-r--r--·--
Silt 

f-3 

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

1 AS 2-1/2 2.L' 

to 

4.0 

14 3 
3 
4 
4 

!- 4---- ~ .... - ~------ ------ -·- +-+--!---+---+--+---· 

·5 

. 6 

-7 

-9_ 

Sand 1! Light brown to tan, silty. 
Fine to coarse grained. 

Silt 

SAUPIJIIQ ttt:TttOC 

I 
Well graded. Hoist. Medium 
consistency. 

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

Bro\'JO to tan, sandy. grave11.}t 
Well qraded. Stiff. 

2 AS I 2-1/2 

1----1--+ 

3 AS 2-1/2 

4 {It:; 2-1/2 

4.0 

to 

6.0 

16 

6.0 15 
to 

8.0 

8.0- 15 
10.0 

a A • SI"UT TUK £ • AUI[ft If • IIISEIO' ft • a.OT!t !SA'l 
I · Tlllll WAO.. TUK f' • "Alitf 0 • '!1nl£ S • PUOFIUI liM 

SI!IPPIIIIi COI!ITAIH[ft 

C • 1'111'011 fAMPLI!ft • P • 'WATEI! COI!ITEIIT Ti!f Z • OISCI.IIOEO 

8 
11 
9 
9 

6 
7 
6 

10 

-

0 • C:OII£ aAAII[I. Q • QI.ASS JAil / 

r---------~--_..----------------------------~~----~---r---------; 
INSPECTOR E.J. Klt:!inl':"\Uf 

LOGGED ev R.G. Adams AFPR<WEO • , j;~ I(~ I 1-,_ 
DATE I (l(bt. /~ 

-

Ct..lEt-!T 

-
ACRES AMERICAN INCORPORATBJ - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRlLLING REPORT 

ALftSK~ POWER AUTHORITY JOB NO:. 

PROJECT Susi tna Hydroe 1 ectri c Project HOLE~ ~H-D-17 

SHEET NQ; !: OF 15 SITE Borrow Site D 

OD'TH SOli. T'I'PE 

~ 
Silt 

r-10 
(cont) 

rll 

r-12 

r-13 

!lgCIIl""*: COLOR, COIISIST£HCY,STitUCTUII£, 
WATEJI COXT'DIT, ~CITY, CXIIoiNCTICOS, 
WATEJI LOSS Oft GAl N, ETC. 

Brown to tan, sandy, 
gravelly. Sand fine to 
coarse grained. Fine sub-
angu 1 ar grC've 1. Well graded. 
Moist. Very stiff. 

Brown, gravelly, sandy. 
Very stiff to har~. 

110. 

4 

5 

-
6 

341i1PI.E 
I'DIETMTIO!<I 

TYI'£ Sit\!: CUTH ~~~~ 
lDT 

(co ~tinJed~ j 12 
' 16 
' ~ ---

AS 2-1/2 

(:.5 2-l/2 

10.0 i"' 

to 
12.0 

-' 
12.0 i ~ 

to 

~ 12 
~0 
.24 
14 

19 
35 
32 

13.9 50/.4 

-

r-14 ~-=·--"'*~-=F===F===k.=·,,;:,~-""'"""= 
7 AS 2-1/2 14.0 -~ I 16 Poor1y graded. 

r-15 

t-16 

r-17 

t-·18 

r-19 

-20 

~:: 
f-23 

f-24 

o::; 

to ~ 38 

__ r---+----+---1_5_.: t- "'f _sot . .:_ 
---~--4---1---=r· ·---.t.~-

d I Brovm, gravelly. sar, Y· 8 AS 2-1/2 16,1) ~.:: t 16 
Sand fine to coarse grained. to 1 34 
Gravel medium gt·ained, 17 3! ' SO/ 3 
angular to subrounded. 1--- ----t-----r--·2-., · --~~.' _ _:_ 
Poorly graded. Very stiff 
to hard. t4oist. ·-g- AS--r-::-2...,-1,...,/""=2-+ ifjs~o $. ~26-

Rock fragments present in 
sample. 

to ., 50/.3 
18.r. L ~ --- -- ··h----:--"~ .. f t--~--

~ ., 
1 

"1'0" ·~ ~172" < "M;Ti • ~!;!. ·t -··-p'f-·-
.,___ r--- ~.2£L.1i. -··--.f-..51l,L..:L-

I 

~ 
I 

' l 
Brol'm to gray, grave11yJ r,,- AS 2_112 -z-z:o ·~:..-t-·-ra-·--
sandy. Saud medium to I 
coarse qrained. Gravel fine to w 50/.2 
to coarse grained (sub- f---r-~---JI----r--21..}_ '~·-+-·-
rounded to suba""'ttl ar). • 
Poorly graded. 11. ·d. Noist. ·~ 

r:rzr-p,=s-l-::2=---=-,,=2c-~--.:2""4''""'· rf ·f€=-+f __,1:-::8,--.·--

2~~0 J 29 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLINP: REPORT 

ACt<ES AMERICAN iNCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 nEn YORK 

DR LL Ll N G REPORT 
CUENT ALASKA POWER AUTHORITY JOB NO. P5700.55 CUENT ALASKA POWER AUTHORITY JOB NC. <15700.55 
PROJECT Susitna Hydroelectric Project HOLE NO. AH-0-17 PROJECT Susitna Hydroelectric Prc;ect HOLE NO~ ~~*-0-17 
SlTE Borr0\1 Site 0 5H:EET NO. 3 OF 15 I SITE Borrow SiJ:e 0 SHEET .MQ; .;. OF 15 

DUrN lli!!<Pli'TIIlll: COLOR, CO«SSS"TEHCT. S'l'ltUCTUftf:, S.\ISPL£ PfliETMTIOII $C!L~ WAtER COin'EJfT, l'l.ASTitliY, COlt oiCTIIESS. 
TEST WAtEII tOSS 011 GAlli, f:TC. 110. TTP£ SIZE CEP'TK MT'o 

2!> Silt Brown to gray, gravelly, (con 1dnued) (cont} sandy. Medium grained 12 
r--26 gravel subrounded to angular. 

Sand medium to coarse 
grained. Poorly graded. 13 AS 2-1/2 26.0 16 37 

r--27 Hard. Moist. to 33 
42 
44 

i--28 0 

Trace clay. Grave.l is sub- 14 AS 2-1/2 2&.0 B 33 rounded to subangular. to 45 r-29 
29.3 50/.3 

to 15 AS 2-1/2 30.0 7 14 

3h?7 
50/.2 

131 

r-32 Gravel subrounded to 
angular. 

16 AS 2-1/2 32.0 16 I 31 
t-33 to 47 

Brown, hard, moist. Poorly 33.3 50/.3 
graded. 

-34 
l7 AS 2-1/2 34.0 8 20 Boulder from 34.8 ft to 

_31~ 50/.3 36.8 ft. 
-35 

t-36 

OQC!!!!'TIOII: COLOR, coet1llsn:HCT,Sfftl;;:rt'NE, $AUl'L( j~TIOK DEI"''H SOIL TYPE WATDI COII'I'DfT,I'l.ASTitlTY, Ctiii~ESS, 
WAtER IDSS OIIGI\IN, £TC, 'Ml.'t~- TEST 

I'~ "tYPE SIZ£ ll£1"114 
41 

.. 
Sand Gray-brown, gravei ,y. Some 
(cont) silt. Trace clay. Sand 

-42 fine to coarse grained. ~·--F.- ·-·-::..--;::- r--- --3r-Cobble fragments. Very hard. 19 AS 2-1/2 42.0 ~ 

Boulder 42.9 ft to 45.3 ft. to 80/.4 
-,.j 

r-~·· - ·-I ..... 

~4 

1 I 
1 

i-·t5 { 

€rrve1 angular to subangular. ~() AS 2·1/2 ~~-;100/.4 
~6 

!J~· J nard. Cobble fragments 
:-·-'+" ' ,.._ __ 

present throughout. 

I l 

l ~7 
t 
.J 

f-48 48.0-53.0 ft Occasional ~ 
·' r::· < . .. ~ cobbles. Gravel ::ontent 21 AS 2-1/2 48.0- ... . , 50/.4 ~ 
1 increased. --- 48. ~ i_.,,. ..... .-l-49 

I 
j 

I 
~ 

' i r-50 l 
l 

I j 
i 

~1 j 

I l 
I 

I I 

1-52 I 

t-3.7 

1-38 
Sand Gray brown, silty, gravelly. t 

Trace clay. Grave 1 mostly 
r-39 angular. Some cobble frag-

ments at 40.0 ft. Very hard. 

j-53 Tan-gNy, silty. gnve11y. 
z-Ttf "" sr.o:r· ~ .__30 Tl·ace c 1 ay. Fine to coarse zz~ AS 

grained. Gravel fine to 
'<'10;·"'>~ f-54 coarse grJ1ned and angular 

to subangular. Occasional 
cobbles. Very hard. l 

' f-55 I 
HO 

18 AS 2-1/2 40.0 12 63d to 90/~ 5 ~] - _41.0 -
~6 t 

I 

l _.,7 j 

- - - .. ·- - .. - -



- - .. - •• - ---

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRilLING REPORT 

CLIENT ALASKA POWER AUTHORI-:"" JOB NO. P5700.55 CUENT 

PRWECT Susitna Hydroelectric Project HOLE NO. AH· 0-17 
~ 

PROJECT 

SITE Borrm'l Site 0 SHE:ET HO. 5 OF 15 SITE 

QQ!:Itii'TIOM: COLOR, COI<i~NC'f,STltUCTURE, SAMPLE PEIIETK TIOOI DEPTH SOIL TYPE WATDI C(lf(tl)(f, PL4STICITT, COIIII"iiCTNPi!', n:sr WATE~ LOS$ 011 '""'"'• f:TC, NO. TYPE SIZE OEPlll RETD 
DEI'IH 

57 Sand Tan-gray, gravelly, si1ty. 
(cant) Trace clay. Fine to coarse 

t-58 grained. G1·avel fine to 
coarse grained (angular to 
subangulur). Occasional 23 A 2-l/2 5~~9· 0 50/.1 f-59 cobbles. Very dense. ·-

r-74 

73 

r-75 

f-£0 
24 AS 2-1/2 60.0 10 35 

~1 60.8 '-0/.3 

~2 Boulders anJ cobbles. 

rt53 

r-s4 

f-65 
2~ A 2-lFt. jRJ_- u 50/.4 

I -66 

~7 
Rocks in hole causing no 

f-68 
reco~~ry in samples. 

f-69 

r-70 
507.2 26 A t:-1/l. JK:t u 

-
r-71 I 
r-72 27 A 2-1/2 72.0 0 22 

to 48 
::1.1. 73.3 50/.3 

.. .. - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DR l LLI NG RE.PORT 

ALASKA POWER AUTHORITY JOB NO. 

HOLE NO. 

•• 

==-'"'!'~ .;:::::_ .... -..."-•....,""' 

Susitna Hydroelectric Project 

Borrow Site D SHE!IT NC.\. ·:; Of 15 

SOIL TYPE 

Sand 
{cont) 

I!QC!!!PTIOfl! COl.OR, CCHSISlaiCY, STJtUC:rUIIC, 
WATEII COIITEJI'(, PL.UTICITT, COKPA::TJIESS, 
WATEII l.l}SS 011 IOaiH, f:TC. 

Tan-gray, gravelly. silty. 
·rrace clay. Both sand and 
gravel fine to coarse 
grainea. Very dense. 
Num2r::ms cobb1es. 

SAYI'Lt 

-



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS I BUFFALO , NEW YORK 
DRILLING RE~ORT 

I:LIENT ALASKA POWER AUTHORiTY JOB NO. P5700.55 

PROJECT Susitna ~droelectric Project HOLE NO. AH-D-17 
SITE Borrow Site D SHEET NO. 7 OF 15 

pr;sc!!l'!!oet: C:Ol.OR, COIISISTENCY,S'I'Iti.ICTUM!:, SAIIIP!.~ ~TION OD'nt SOIL~ 11ATER COfl'E!fr, ~sncrn, COIIINCTHESS, 
T£ST '!lATER LOSS OR !allf, ETC. liD. TYPE sa~ DEPTH f!ET'D 

tl~ Sand Gray with brown areas, silty, 33 AS 2-1/2 89.0 19 17 
clayey, gravell.\. Poorly to 25 

1- 90 graded, unsorted. Moist. 49 
90.0 ft change to dark gray 90.6 50/.1 
color. 

1- 91 
Cobbles encountered. 34 A 2-1/2 gi ·2· 0 50/.4 

- 92. ., 

1- 93 
< 

1- 94 Dark gray, clayey. Trace 
gravel. fine to coarse · 35 AS Z-1/2 34.0 13 l3 . grained. Poorly graded. to 50 - 95 Dense. Noist. 95.2 50/.2 

- 96- 1- - - - - - - - - •.• ·-· -- -· - -_,. _..---

I Sand and Gray. grn~ e 11y. Sand fine 36 AS 2-1/2 96.0 23 15 Clay to coarse grained. Trace 
to 26 

1- 97 silt .. Poorly graded. Moist. 32 
97.9 !1.0/.4 

1- 98 -- -- -_.. ......... _ ...... -- 1---------·· .~.------
Sand Gray, clayey, gravelly. 37 AS 2-1/2 98.0 19 19 

27 Trace silt. Fine angular to to 50 - 99 subrounded gravel. Poor1y 
99.7 50/.2 graded. Dl"nse. Moist. ·-r---r~----. ·--

·100 r-- -·--
38 ,, 2-1/2 100.0 0 19 

to 46 
1-101 101.3 50/.3 

-102 l -7T44 39 AS 2-1/2 102.0 I to. 5'~/.3 

:-103 -- --r----·-- - ·- - 102.]_ r--· 
Cobbles Cobnles and boulders. No 
and sampling due to coarseness 

I 1-104 Boulders of material. 

l---1'05 

- - - .. - - .. .. -

CUENT 

PROJECT 

SITE 

DEI'TII 

ACRES AMERICAN INCORPORATED - CONSULTiNG ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB HO. 

Susitna Hydroelectric Project HOLE He; 

Borrow Site D SHEET 00: 

.,5700.55 

~~-D-17 

p OF 15 

SOIL nPE pg!:RII"'''IH: COlOR, COHSISTEHCT,Sl'RUCTUI!E, S A M P L E ~ ·1'9r£T¥T!tMt 

'IU.TER CCIITDIT, ~STICrT'T, COIIIP>\c'rii£SS, r---,.--r---.,.-----,---i:! U:ST 

I 
f 

WA~ L0$$0111aiM, ETC. HQ. TTl'£ SIZE DEPnt l ~ j_ 
hmr-~----~r-----------------;-~~~~~~~~~~--·-

Cobbles and boultfers. No 
sampling due to coarseness 

1 
.. 

105 Cobbles 
and 

t-106 Boulders 
{cor:t) 

107 
Gravel 

108 

109 

110 

t-111 

t-112 

113 

1-114 

f-.115 

r-116 

117 

~118 
··119 

of material. 

I 

1: I 
Gray, cobbly. Cobbles are-·· , . --t----· . ---r· 
sma11 to large. Gravel 31'11\ o· 1 718 1"'1"" .~I-., 

I ranges 1 to 2 inches and is ;m ::; -,' " 1 ·" ! ~ ~ 
subangular to subrounded. to f 
Very dense, coarse material. i 
Sampling unproductive. Tri- dO.C \ 
coned to 120 ft. ! 

! ·+---1----+-,-·----r 

r 

~ 

' ' t I 
1 

l 
I 
~ 

t 
t: 
f. 
~ 

' i 
: 
f: 
r 
r. 
7 

i 
~ 
t 

I 
l 

-~ f 
: ... ~-· I. 
i; 

l 
' : 

' 

j, 

l 
tt 
if 
t 

I 
~ 

\ 
~ 
l 
J 

I 
l 

f-120 ·--
Clay 

·+------+-~·-·-~··-·------·----~·· ,. ·-"t---t----··- -·-·-·~· ., 
tight gt·ay. Laminated thinly 40 AS 2-1/2 120.0 t 

l-121 with silt. Trace sand. 1~8.7 

- - - - .. -

21 
50/.2 

.. -



- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRill.lNG REPORT 

WENT ALASKA POWER AUTHORITY JOB NO. 

PROJECT Susitna Kydr~~lectrtc Project HOLE NO. 

SITE Borrow Site 0 SHEET NO. 

OD1lt ~ .. 'nP( 
!!'D!!C!!!"!!9~ COU)lt, COICIIS1'I:NCT, S'T1IUCTIJX. 

liUIR carltllr, ~. o:IIISPII!:TliDS; 
SAMPLE" 

-'lit IDft OftiOAIII• En:. m.t l"''n mE Dlti'Tll i!£T'D 
121 Clay Light gray. Laminated 

{cont) thinly with silt. Trace 
r-122 fine grained sand. Finn. 

41 AS 2-1/2 122.0 3 Slightly plastic. Moist. to 
f-123 122.8 

. 
1-124 

42 , 
2-l/2 1~i:R· 0 Dry to slightly moist. t~ 

-125 Gravel Cobble and gra.el. Zone is 
and very dense. No sampling to 
Cobbles 136.0 ft. 

126 

f-127 

f-128 

1-129 . 

f-.·130 

f-131 

1-132 

1-133 

-134 

-135 

1-136 
Sand Gray, silty. clayey, gravel- 43 AS 2-1/2 136.0 5 

~--~~7 l~·,.,Soarly graded. Hoist 136.4 

- -

P5700.55 

AH-D-17 

9 OF 15 

I'DI£TMTIOIII 
TEST 

31 
50/.3 

75/.5 

" 
50/.4 

.. 

CUENT 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING REPORT 

-

ALASKA POWER AUTHORITY JOB NO. ;~.""'J!i. 55 

PROJECT Susitna Hydl'Oe 1 ectt•i c Project HOLE ~ ~--~-17 

SHEET HO. ~: ~ 15 SITE 

DD'Tll 

137 

r-138 

H39 I 
l-140-

t-141 

-142 

H43 

1-144 

1-145 

1-146 

H47-

1-148 

1-149 

1-150 

H51 

1-·152 

153 

Borr0\'1 Site D 

SOIL TYPI!: 

Sand 
(cant) 

lj!gg!!I"'''I!!: COLOR, CCNSISTEIOCT,$'01tUCTUII£, s A 11 I' L !: 
WAT£ft COinD(f, ft.ASTICI1Y, COIII'!ICTN£1$, :~TIOII 

t----r--.-----.--·--r-JqT'--:::':'~-<1 . TitST WATl::JI tDS5 011 GAIN, En:. NO. Tf!'ll SIZ£ ot:l"w. 

Gray, silty, clayey, 
gravelly. Fine to medium 
grained. Gravel angular to 
1-1/2 inches. Dense. 
Poorly graded. Moist to 
wet • 

44 lA~ ··+· .....,zr-;_~ II/,.,.;Z'g"7trg-r: ~r+--·\r ""' . .:s~ .. -n,-. 4~ 
r------r·"~ -+---1-1-.:t.Q....!t-i- ~· "' . ···-· ---~ 

- - --- - - - -· -- - - - - --- - - -1-. -+----1----+-·-- .. ,.,_ 

Sand Brown, trace silt. Fine to 45 AS 2-l/2 140.0 

,!g ~ 
45 

$'5/.3 medi~~ grained. Soft. Well 
graded. Moist. r---· ··-·· ~ :...,, 

Cobble zone. Triconed to 
less dense material. 

I4F. 1\' 2- I/ Z Ti1T.lF f--v·"'" 
__ ~ -·-+---4 _1_4_2_. 9_.. ___ ,.. . SS!'. 4 

:: 

11 
~ 
]] 

n 
~~ 

sa;d--- c--B;o~~ ;r~~;1ly: ;;;·t;.--- 4{ A-s-+-2--1-/2-· 147:or'"'.:;· f r.7 
Fine to coarse g:rained. 147.8 l ~0/.3 
Grc•rel {subangular to sub- ---·· -.~----- r-- · ·t ··---
rounded) to 1/2 inch. I 
sis~ency. Wet. 
Poorly graded. Meriium con- ,.,_ 

1-1/l inch Gravel pieces 
~~gg1~s~ample recovery 

I 
48 A 2- 2 151.0 0 48 

to 76 
152.2 50/.2 ·-+· --t-----t-----.-1--'····· ~---

-



Ct!ENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

D R l L LING REP 0 ~T 

ALASKA POWER AUTHORITY JOB NO. P5700.55 

f!ROJECT Susitna Hydroe1ectri c Project HOLE NO. AH-D-17 

SHEET NO. 11 OF lS SITE "Borrow Site D 

153 

f-154 

f-155 

!-156 

H57 

,_:ss 

,-159 

1-160 -

r161 

1-162 

1-163 

t!Gg!!l'!lQI!: COlOR, CO«SSSTEM:T,STI!IIC'TUM:, S A II I' l. £ ~notl 
Wl\1\tR C011nbr, ~CITY, cctf..._""TII!OS. ~ 

Vo\7tlt t.OU OA-"'"· ere. 110. nn ~ Df:I'TII II!T'o 

Sand 
{cant) 

Brown. gravelly, silty. 
Fine to coarse grained. 
G1avel angular to 1-1/2 inch. 
Poorly graded. Wet. Dense. 

-----~----------~---
Cobbles No sampling due to 
and coarseness and density of 
Grave 1 matE'"" · .1 • 

49 A 2.:1;2 J55.o- o sot.L 
155.2 

r 164 -~ Sand---r-GraY.-cla_\-;e;.~-fraceof ___ 50 AS 2-1/2 164.0- 6 78/.5 
silt and gravel. Dense. 164.5 +---l---

1-165 Moist. Poorly graded. 

H66 

1-167 

1-168 
169 

Very cobbly. 

- -

I 

- - - .. 

CUEHT 

PROJECT 

SITE 

OIO'Tll 

169 

1-170 

1-171 

-172 

173 

1-174 

1-175 

1-176 

f-177 

,...1]8 

r-179 

l-180 

H81 

H82 

H83 

H84 

-185 

.. -

ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY .;os NO. p~ .. ,~- --:: ., .. ~ .... :::;.~ 

Susitna Hydroelectric Project 
HOL" 00. Al"<-- "7 

Borrow Site 0 SHEET NO, ?_: ~ l5 

C!gC!!I~: COl.Oft, COII!ISTEJICY, ST'IWCTUIIf;, IA .. Pl.£ ~·"li!!l~E:~~ SCll. TYP'!: WA~ CONl'ENT, !'LAST! CITY, COW I"'CTNDI, 
WAT!II lOSS 01t ~Ill, ETC. ~ 

IIQ. TYP£ SIZ( Df:I'TII M:t'u i . 
Clay and Gray, gravelly {to 2 inch 01 A:> t.-1/t. 16§:~- ..> ~ - •-' 

( 
Silt subrounded). Slightly sandy. "~ ._,+-

Hard. Moist. \ 

Cobbles Very difficult drilling. 
and No saw.pling due to coarse-
8ou1det'S ness and density of 

material. Triconed hole 
ahead to material change. I 

' 

-u -"·· !>Z 1\ t.-1/ t. H~~ :. • !,) 

r-•~c ,~___. ..... _ 
I 
I ' 

' 

' 

-

' 

- - - - - -



- - - - - - - .. 

-
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-17 
SITE Borro\'1 Site 0 SHEET NO. 13 OF 15 

~i!!f!!S!!: COLOR, cotdiSTEHC'I', snt'..~Cr~JR£, SAiaP'L£ I"DDET¥TIOII DEI'Tlt SDIL T'n'£ 11AT£1t Clllti'EXT,"" ;.sncm, ~ESS. 
ur'D- T'l:ST WATEII LOS$ 011 11.\;~, ETC, NO. TTP£ SIZE D!I'TH - ·-· - " - -- -185 Clay Gray and 1 ight gray. 53 AS 2-l/2 185.0 17 12 

Laminated with l/4 inch to 24 1-186 layers of silt. Trace to 43 
some sand. Some gravel. 186.8 50/.3 

1-187 
Dry to slightly mois~. 
Hard. 

'-188 Cobbles I Ver~ ~i~;i'cult drilling. 
and 
Boulders 

f-189 

H90 

H91 Dark gray. coarse gravel !:14 U::> 1-1/0 19t(i" I -and cobbles. Gravel ranges 

-192 
from 1/2 inch. Very hard. 
Cored through rock 191.0-
191.6 ft. 

1-193 I 
f-194 

195 

196 

197 

-198 Cobbles and boulders. I 
1-199 

200 

1-201 

- -

CUEHT 

PROJECT 

SITE 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTtNG ENGINEERS 

BUFFALO, NEW YORK 
·o R I L L I N G R E P 0 R T 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 
Bo;roN Site 0 

JOB HO. ~5700.55 

HOLE ~ ~~-D-17 

SHEET ~ ~4 0!" 15 

Of:$CJt!I'TlOif: COLOR, ~StSTEHCY,STliUCTUflf:, sA t1 I' L £ -~nott 
WATEiti'O!II"DDT,I't.ASTJCin', CX!tii'IICTJIES:S, 1----r-....,------,...-----,-........ ....;j n:.!JT 
WATEJit LOSS CJII GAlli, ETC~ ~~ ,.....-£ !.!.!.!: e::.,~ ... ~ ~"'":'!V 

~2~01~~-------+--------------
tobbles VerY rocky. Difficult 

I -202 

r-203 

-204 

r-205 

-206 

-207 

-208 

-209 

-210 

-211 

-212 

-213 

-2i4 

-215 

-216 

r-217 

and drilling. No sampling 
Boulders ~ue to coarseness and 

density of material. 

207.0- 210.0 Boulder 

Hole advanced with 
2-15/16 inch ro11er bit. 

Same material. 

l f 
i 
; 
! 

I 
I 
I 

t 

-



CLIENT 

SITE 

OfPTM 

217 

-218 

~19 

~20 
r-221 

-222 

~223 

t-224 

1-£25 

l-226 

~227 

r-228 

l-2z9 

c-230 

r-231 

~32 
L33 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

0 RILL l N G R E ?0 RT 

ALASKA POWER AUTHORiTY 

Susitna Hy~roelectric Project 

Borrow Site D 

~l"ffiOI: COLOR, ==·.5T!!!.!Ct\IM• 
SOIL Tfl'£ 11A'I'EII r.o!ft!!lf, P'...ur.crTT. COIIIMCTJCOS. 

!YA'I'EII !..GIS OIUIAIN, ETC. 

!.;OODleS l':l 
Boulders 
{cont) 

Bedrock Gray, 20-30% Mafics 
Diorite (biotite and hornblende). 

Medium grained plagioclase 
feldspar. t-,'iJ visible quartz. 
Fresh to sliqhtly 
weathered. Very hard. 

222..0 - 224.7 Fracture/ 
shear zone. Vertical 
joints. Trace slickensides. 
Some iron oxide staining on 
joint surfaces. 

228.3 - 229.4 Trace clay 
on joint surfaces. 

Bottom of Hole: 230ft 

I 

MQ. TTI'E 

55 D 

56 D 

57 D 

JOB NO. P5700.55 

AH-U-17 HOLE NO. 

SHEET NO. 15 OF 15 

SA.IIPLE P£11ETMT!Oft 
TEST 

SIZE DII:Plll !.'£T'o 

1-7/8 217.0 36 
RQD 

to 93% 

220.0 

1-7/8 220.0 60 RQD 
22% 

to 

225.0 

1-7/8 ·225.0 60 
RQD 

to 44% 

230.0 

I 
l 

.. - - - - - .. - - - .. - - - - -



-

CUEHT 

PROJECT 

SITE 

.. - - - - -
ACRES AJ.eERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YOI\1< 
DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site D 

JOB NO. P570G.55 

HOLE HO. AH-0-18 

SHEET NO. 1 OF 13 

C(''.TRACTOR: Denali Drilling Inc. STARTED 
FINISHED 

.M. July 29 t982 

METHOD 
OF 

ORIWNG: 

LOCAl10N: 

S<NL Rotary Casing w/3-7/811 

Tricon~ Bit 
ROCK 

.u. August li 82 
CASING OIAM. HW, 4" I.O. 

4" 0.0. 
CORE DIAM. NQ 

LATITUDE N 3,235,590 
DEPARTURE E 754,176 

ELEVATIONS: DATUM Ground Surface 
2341.4' 

BEARING -
INITIAL DIP 90° 
OTHER DIPS None 

DRILL PLATFORM 
GROUND SURFACE 
ROCK SURFACE 
BOTTOM OF HOLE 
WATER tABLE 

2341.4' 

2152.1' 

DDCIIII'TICII: COlO II, COIISISTOICY,STIIUCTIIM:, • A. Ill p L £ 
-;;j;lifii CQMTOIT,I'\.ASTICIT'r, ~. 

I'OETIIATION 

~~--~----~----~Rn~'~o ~~ 'lfATER LOU 011 GAIN, ETC. NO. rr~• IIU OV'Tll 

0 Surficial 
Deposits 

Silt, cobbles, and boulders 
with organics. 

1 

- 2 

:- 3 --l----·---1f----------------l 
Sand Gray brown. dense, \'lith 

1- 4.r 

- 5 

little clayey silt, cobbles, 1 AS 2-1/2 3.5 12 29 and gravel. Subangular, well 40 graded. Moisture content to 20 approximately 13%. 10 5.5 

r6 2 AS 2-l/2 5.5 19 6 

to 9 
18 

f- 7 
7.5 14 

Cobbles and gravel through-
out. 3 AS 2-1/2 7.5 10 17 

17 

-

t-8 

- q 

to f 
8.5 

~-

SAi.IPUitt. 111£Tttoo 
• A· 11'\.Q' TUK 

I· lltlll MU. TUK 
c. I'IITillt ~PUll 
0 • COR£ IMII!L 

E•AUCU 
,. WAIM 

INSPECTOR E.J. Kleinkauf 

LOGGED 9Y R.C. Powell 

11411'1'11111 ~AIN[ft 

II • '4SEAT 
0. l\li31: 
t' • l!AlDt CClllT£'fT llN 
Q ·I LAlli JAR 

I 

It • d.OTit lAG 
I • I'UO!'lLIO lAG 
% • DliCAIIDIEO /' 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , MEW YORK 
DRILLING REPORT 

- -

CUENT ALASKA POWER AUTHORITY JOB NO. :tr5?00.55 

~ECT Susitna Hydroelectric Project HOLE !on .J.~-D-18 

SHEET !«t.. ;:: OF 13 SITE 

DEPTH 

9 

10 

n 

12 

13 

-14 

15 

1-16 

17 

18 

19 

-20 

22 

23 

~4 

25 

Borrow Site !} 

SOIL TYf'£ 

Sand 
(cont) 

Gray-brown with silt, gravel '1-:.--+-::-:::=-+ ... ~-t-~.,-.-.rv-.' , ...... i_;-:---+ 
and cobbles. Well graded, 4 AS 2-1/2 9. 5 r; · 1 16 
dense. to 50/.4 

Continually drilling through 
grave1 and cobbles. 

Thin ice lenses <lrrm found 
below 17 ft. 

10.4 
f---f--+-----f--'..;._"'--f-=·--~e'~: ----+ 

o A!l C,-lt~ •• B~r- =:~-·_1. sgy,. 
j 

·' 
r-:--~ 1-· '""*----+ 

6 AS 2-1/2 15.0 ?4 l 33 
to 46 

16.3 50/4 

~~·~ ~"~~-.............. 7+-A""~S""- t:.- 11 t:. J ~ L - .:- .t.-==115==: 
~ 
~ 

i! 

i 
8 AS 2-1/2 

. --r--;-
22.0 1:! ~ 13 
to ~ 26 

23.3 H 50/4 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NE,W YORK 

DRILLING REPORT 

CUENT ALASKA PG~ER AUTHORITY JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-0-18 
SITE Borrow Site 0 SHEET~ 3 OF 13 

DQC!!!!'I!O!!! COLOR, COIISI$TEMCT,STJtu;:;T1JI!E, SAMPLE P£11E'TMTIOif DEPTK SOIL TYPE: W.TER c:anDT,I'LASTIC:ITY, coaNCrlfD!; 
TEST IIATEII t..o:ss 01t GAIJI, ETC, NO. TTF£ SIZE DEI'TH IIET'o 

25 
Silt Gray, clayey with little 9 AS 2-1/2 25.0 24 10 

sand, frozen, very dense. to 19 f-26 Moisture content approxi- 23 
mately 12%. 27.0 27 

f-27 
IU P.'::J i!-1/Z ~~j_- u !lU/~ 

f-28 

!-29 

11· AS 2-/12 29.0 20 12 
r-30 to 30 

29 
31.0 28 

'-31 ~ 

12 AS 2-112 31.0 15 11 
to 39 1-32 15 

33.0 22 
!-33 

: 13 AS 2-1/2 33.0 10 Not 
'-34 to Recorded 

35.0 
!-35 

14 AS 2-1/2' 35 0 15 17 
to 32 

-36 36.5 50/6 

~37 

15 AS 2-1/2 37.0 10 16 
to 37 

i-38 38.4 50/5 

!-39 -
16 AS 2-1/2 39.0 11 12 

to 38 
l--40 40.4 50/5 

1::41 

- - - - - - - -

ACRES AMERICAN INCORPORATED - CONSULTING Ei~~INEERS 
BUFFAlO, HEW YORK 

DRILLING REPORT 

CUENT ALAS~~ POWER AUTHORITY 

PROJECT Susitna Hydr :1e 1 ectri c Project HOLE NC. -:-<::-18 

SHEET NC, ,! OF 13 SITE 

DEPTK 

41 

42 

f-43 

l-44 

l-45 

Sorrow Site ') 

SOIL TTl"£ 

·- -
Silt 
(cant) 

l 

!lpC!!!PTICM.: COLOR, CCIIISIS'I'EMCT,smuc:T~ME, t A, t.1 1' t. t: 
10/iTEII COHTEHT, l'l.AStlCrN, COKFIICTJCDll. 
11ATDII.OSSORGAIIf, f:TC. JIQ. lYI"E JltE 0£p-;-,. 

Gray, clayey, \'lith little 
sand. Very dense, frozen. 
Moisture content l5~f. 

~; 41.0 

II 46 
43 0 " 4€ 

AS 2-1/2 

to 

t'" 't· -·- --+--· -·---~-~----1 
tilE AS 2~1,'2 43.oi.:z, 

i 
l to j ~ 

"\ ..... t -··~·-,....;.__ 
;; 

l-46 

!-~--- .. r-1~:Gr 
--+-----1:-----------1 I l 

Bro~m, with gravel and l I J Sand 

f-47 

f-48 

f-49 

f-50 

f-51 

I-52 

~3 

f-54 

f-55 

I-56 

f-57 

- -

cobbles, very dense. Coarse J f 
fragments subangular to sub- ! l':! AS· '2:.Tn~f~o.rr.:t .. ·:' · ·ia 
rounded • t:fi:._L .::n,14 · r--~-r·" " -~- ·· .>L>l.:~- ·1 "' \.: """'·"-

! I I ! 

I I I !· ~ 
jzolAS- •'Tizj·s::f : i 
~:' .. -~ • "" -·-"-~- i--~Q_. 8 f. 1 
1 l j 

Numerous cobb 1 es and bou1 derr,i 1' I ~ 
causi~g difficulty in I I l ~ 
sampllng. I ! ~ 

l. ·2·1- rp;s '2.::: ?2 i ~q.. o-1· \' I t· ···- ·--- ---f.-:lU~ . t 
I I 
f i 
i I 
•' li 
•! l 
1 I 

cy;r
Eu,?4 

··~ 30/3 

- - - - - -



- - - - - - - - - - - .. - .. - - :a a -
·. 

ACRES AMERICAN INCORPORATED - CONSU~TING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REP()~T 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 
CLIENT ALASKA POWER AUTHORITY JOB HO. P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NO. :rs:~~:.ss 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-18 PROJECT Susitna Hydroelectric Project HOLE NQ: il~-::-~8 
SITE Borrow Site D SHEET NO. 5 OF 13 SITE Borrow Site D SHEET~ .::. * 13 ' -111'£!!11'T1011: C:OLO!t, COIISIIITEICT, STIIUCTUIIf:, IIAIIII"L£ I'I!JIETMTIOti OIPTM lOlL 1"11'1: IMTEII CCit'I'Eia, PI.ASTI<:IT\', <:oiiii'IICTIIDI, 

TEST IIATEII LOSS Oft GAlli, ET<:. 110. TTl'!!: $IZE ot~ MT'o 

!lgC!!!I'TlOII: COLOR, <:OIISISOTEHCT, STIIUCTUIIE, ., 
IAIIII'Lt 

!~TI1:!fl Otl'TII SOIL TTl"!t WATEII <:CIITENT, I'L.UTJC:IT\', c:Diot MCTICDS, 
1114TEII 1.01111 011 Iiili II, ETC. Tat' 

110. TYI't: liZ£ L"£1'Tlt llf;.T·~ . 

Sand Brown, with numerous cobbles 
{cant) and boulders. 

f-58 
Sand Brown. very dense to hard ; 

(cant) with numerous cobbles and 
74 boulders. 

' 
f-59 

24 AS 2-1/2 59.0 0 7 
-60 to 30/3 

60.3 

75 . ~~·g-, .. ~--25 AS 2 .. 1/2 ~t_r-: .3 .. t· ,...,_.'""" ' 

I 76 Some cobbles, subrounded to 
rounded. 

-61 77 
' 

1-62 78 

f-.63 79 

1-64 Very rocky, cannot drive 
sampler. 

I His TI ~ Z-1/l g~:~· u 30/3 

i 

f-ao 
,, 

f-81 ,, 
E' 

1-66 j-e2 " ., 

1-67 

1-68 

1-69 

;) 

tl 
1-83 i I 
f-84 ~ I ~ 

I f-as I 
i 
! 

f-70 
24 AS 2-1/2 70.0 9 17 1-86 

I to 40 t-"11 
71.3 60/4 l-£7 

'-72 ~8 Losing approximately 50% of 
drill water. 

'-73 f-ag 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW 'fORK 

DRILLING REPORT 

ALASKA PO~IER AUTHORITY JOB NO. P5700. 55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH- 0-18 

SHEET HO. 7 OF 13 SITE 

89 

1- 90 

1- 91 

f- 92 

f- 93 

f- 94 

f-- 95 

Borrow Site 0 

Sand 
(con~) 

· Brown with numerous cobbles 
and bou1ders. 

Performed falling head test 
and then mudded hole. 

~:: 1-~---···-+-------
f- 98 

. 99 

1-100 

·101 

f-102 

r-103 

H04 

~105 

-

Silt Gray, clayey, with .s~me finer--- ---lf--·-+--+--t----l 
to medium sand. Lam1nated, 

-

stiff to very stiff 'flith 26 AS 2-1/2 98.0 24 25 
occasional red-bro\'m stainins to 46 
on laminations. Water con- 34 
tent approximately lB;i,. 100.0 51 

t--:--1--+---l--+-+---:--" 27 AS 2-1/2 100.0 5 22 
to 75/5 

l---~·--+---~r-lQQ~.9~--+-----I 

f--28+-...,A:-:-S-+-=2""'""-iiT "102. 0 3 -~ 
76 to 

r·-+-~~---·~1~03~-~o~--+----· 

!-i::,..!'!-1"+.,.. A.:~...-f-e:.,-·--rl/-r-' ~:rMim~ ~ :7r~··-n+~_-.,.-t:t.--~ 
r--- ~- J .......... ~-~---1 

.. - - - - -

ACRES AMERrCAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DR!LLlNS REPORT 

CUENT ALASKA POWER AUTHORITY Jos ~ ~s~oo.55 

PRO.JECT Susitna Hydroelectric 

SITE 

OEPTH 

105 

106 

107 

108 

109 

no 

111 

112 

113 

-114 

115 

-!16 

117 

118 

119 

120 

121 

-

Borrow Site 0 

SOIL TTl'E 

Silt 

-

(!tSC!II"flaf: COLOR, CO!tSISTEHCT, STIIUCTUIIE, 
I!IATERccmDIT,Ft..UnCITY, c:ot$l'oiCTJ4EliS, 
WATEII IDS$ Oftt;,\IN, ETC. 

Gray2 clayey, very dense, 
laminated. 

Some fine, angular gt·avei 
included. 

Becomes sandy at 112 h:, 
o1 ive 9ray. \'let, Ci'!1Se. 
\·,eakly laminated. 

A 1 tern~t i 119 s i1 t and nnd 
t.u••i.inues. 

Fcdnt traces of orr;anic:c, 

- - -

HOLE HO. .1-i---D-18 

SHEET He; ! OF 13 

- - .. -



- - - - - - - - - - - - .. - - - - -
~ ·-

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

ACRES A~!:RICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT DRILLING REPORT 

WEST ALASKA POWER AUTHORITY JOB NO. P5700.55 WENT ALASKA POWER AUTHORITY JOB NO. P5700.55 
PROJECT Susitna Hydroelectric Project HOLE NO. AH-0-18 PROJECT Susitna HYdroelectric Project HOLE 00;. .AH-D-lc 
SITE Borrow Site 0 SHEET NO.g OF 13 SITE Borrow Site 0 SHEET~ 10 OF l::i 

Ql!!;~l"'T''at: COLOR, COIISISTDIC:'r,'ITIIUCTUIIf:, .SAIIPL£ I"DDETMTION DO'm SOIL TYPe: lllllntll cam:J1T ,1'\.ASTlCITY, COIIPiii::TJIII:IS, TUT WATtll I..OU 011 Ql. 0 £TC, 
"0. TYPE: SIZE D£1't14 ~D 

l2T Silt Gray, clayey, laminated with 
little gravel. 

t-122 

!lqCIIII'TIOII: COLOR, CONIISll:IICY,STitUCT\Illll;, S.AIIf'L£ DEI'TI4 SOIL TYP£ W41l:ll can"EEn', PI..ASTICITY, ~ ... ...t'TnESS, ~ 
Ull:ll LOSS Oft fiAIIf, £TC. TnT 

110. TYPE: SIZ~ D£1't14 ""'-""''0 137 Clay Gray, gravelly, sandy, 44 AS 2-l/2 u~~~- . 50/.l 
(cont) gravel portion subangular, ~~,·:·_,..._ 

~ "'· t· H38 very stiff, moist. 

H23 j3T liS 2-l/Z l~~·~· 0 b3/5 . 
t-124 

t-125 
38 AS 2-1/Z 1~~:2· 4 7b75 

126 

i27 I 

-Cla;- -1 Gr;y~ ;1lt;,~;a;e11;,~"itt; 
~g- -1\S Z-l7Z H?·~- 0 20/1 ----

-128 ' angular and subangular 4lf AS -2:..1~ 128.0 0 -
gravel, very stiff. Gravel 

129 mainly diorite but some ·swr andesite and argillite as 4T AS Z-1/2 ~~&·~- u 
well as gravel dispersed f---

130 throughout clay matrix. 
Moisture content approxi-
mately 13%. 

131 

!-139 f 
45 AS 2-1/2 1~5·2- ··;-t n i- ..... . . . ?i>~n 

140 

I I I 
141 

I I I 142 .45·. -As 12-17T lE~~ ~.':: T b5lif 
='·~·""" +· 

143 Gravel layer 142-144 ft. t l00/6 4/ AS ~-TIZ ia~·~-
..,.. 

losing drill water. ~ 

"r"'"'" - t ,, 
144 ~ 

~ 

I 
145 l 

! 
l 

146 i 
I ' j 147 

Many cobbles and boulders. i . 
-132 

42 AS 2-l/2 132.0 4 58 
to 85/4 

1-133 r 1'<? A 

-134 

148 I 
f 

~ 
~ 
~ 

' 149 

I • 
150 

H35 
43 AS 2-l/2 135.0 15 12 151 

to 22 
t-136 136.3 

t-137 

152 6'' ~ r--Jr-iij~ A::i 2-l/2 H~~2-
~153 ··~·t-5Dtl-



ACRES AMERICAN INCORPORATED - CONSULTiNG ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB tn P5700. 55 
PRO.IECT Susitna Hydroelectric Project HOLE HO. AH-D-18 
StTE Borrow Site D SHEET NO. 11 OF 13 

~: CO!.OR, Ct.WSISrEitC'I', STilUCI'UIIf:, SAM I'Ll!: ~TIOII DI!J'TH :1011 .. TrJI£ •tn c:cJ~~rtEJrT ,I'LAST'Icm, co=~~ 
T£ST lllltn I.D3S Oil Ialii, ETC. IIQ. '1Tf'£ sa£ OE:Pnl IIET'o 

Clay Gray, silty, sandy, very 
~ {cant) dense. Numerous cobbles 

154 throughout. 

155 
49 AS 2-1/2 155.0 0 7 

to 50/5 
156 155.9 -

157-- ----- t---------------
snt Gr-ay, sandy, gravelly, moist, 50 AS 2-l/2 157.3- 3 40 very dense. 158. i 5013 158 

159 

160 
51 AS ·2-l/2 ~g8~~- 5 62/5 

161 
' 

162 
Difficult to sample due to 52 AS 2-l/2 {~~~~- l .:;~}, 

163 
gravel and numerous cobbles. 

164 

165 

166 
53 AS 2-1/2 l~·]_- 5 1R5, 

167 

,t-168 

L69 

54 AS •l.-1/t. ol~tM: 6 l/ 

- - .. - - - - - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DR I Lll NG REPORT 

CLIENT ALASKA 0 0WER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE Borro\'t Site D SHEET Me. • 2 OF 13 

l6Y 

,-170 

r-171 

rl72 

r-173 

-174 

t-175 

r176 

t-177 

r178 

r179 

t-180 

t-181 

H82 

r183 

r184 

t-185 

.. 

SOIL'~ 

Silt 
{cant) 

-

OE$C!!!I'TIO!I: COLOR, ~'IU«:l',STIIUCTURE, 
liiATEl'f Ct'Wltlff ,I'L45i'Jc:rrr, tt~ltf'IICTliEU, 
Wt.'IDI LOSS OIUiAIII, ETC:. 

Gray, sandy, w~th subangular 
gravel, very dense, moist. ' 
\~ater content approximately 
14%. 

Occasional weak laminations. 

- - - - - -



- - - - - - - - - - - - - - - - - - -
? 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO. P5700.55 
PROJECT Susitna Hydroelectric P~oject .. 

HOLE NO. AH-D-18 
SITE Borrow Site D SHEET NO. 13 OF 13 

~I'TICil: COLOIII, ~.sntucTUIIIE, SJHfl'L£ f"DD£'fMTIOM DEl'TM SOIL nN: •tt:ll COH'Il:JIT, PI.ASllen'Y, COIIIPN:'I'IIDI, 
TEST WAtt:!~ LOSS o=- 1&111, ETC. NQ. TYI'£ Sltt De:I"T)f Rf:r'D 

185 Silt Gray, c1ayey, w-ith some 59 AS 2-1/2 {~~·2 1 92{5 
(cont) gravel dispersed throughout. 

·186 Very dense, moist. 

"187 

·188 

-189 
65/4--60 AS 2-l/2 J~~:~- 0 

..,__ "'' ·-r. - .. •e~ ···-· ----,--
f-.190 Bottom of Hole 189.3 Ft. 

(No Bedrock) 

---



- -~- - - - - - -
:-------------····· ---------------------, 

ClJEHi 

, 
PROJECT 

SITE 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO • NEW VORl< 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site 0 

JOB NO. P5700.55 

HOLE NO. AH-D-19 

SHEET NO. 1 OF 14 

CONTRACTOR: Denali Drilling Inc. STARTED 9:00 A.u. August 3 19 82 

ilf:n«)O 
OF 

DRIWNG: 

l.OeATION: 

f'IMISHED 1:00 P.M. August 13 11a 82 
Rotary Casing and 3-7/8" Tricone CAStNa DIAM. HW, 4'' LD. SOtL 

Bit 4-1/2" 0.0. 
NQ Core Barrel \Hth Diamond Bit COR£DIAM. NQ, l-7/8" 

LATITUDE N 3,233,072 ElEVATIONS: 
DEPA.qnJRE E 750,455 
SEARIHG -
INITIAL DIP 90" 
OTHER DIPS None 

llDtRII'TIOIC: COLO II , ~SISTnCT, STIPUCTl.lllf:, 
'CIATE!t CC!IftHT,I'LAmclTT, COii!W:Tii'U$, 
1YA~ LOU Oil GAlli, £TC. 

DATUM Ground Surface 
DRILL PLATFORM 2261.7' 
GROUND SURFACE 2261.7' 
ROCK SURFACE -
8011'0M OF HOLE 2046.7' 
WATER TABL£ -

IAMI'LE 

r- 1 

Surficial Sand, organics. Tundra 
Deposits vegetatiun and roots. 

. 2 

- 3 

1-4 

1 AS 2-l/2 2.0 24 

to 
4.0 

11 
10 
12 
30 

1----t--~·+--+--~1---+-- --·-

-

-5 
2 AS 2-1/2 4.0 17 

to 
14 ~ 
18 
12 

6.0 13 

.. 6 ·--~------+-------------------------lr-~---+-----r----~---~-----~ 

1- 7 

·8 

9 

Sand 

!AMPUIIG MCTMOO 
ll l • SJI\.!T TUIC 

a• T!IIIIIIUL T<1X 
c - l'ISltlft· Uollll'l.[ll 
D • COI«t IWIII[L 

3 AS 2-1/2 6.0 
to 
8.0 

5 21 
24 
25 
23 

Brown~ clayey. silty, 
gravPily. Fine to coarse 
grai1ed. Gravel subrounded 
to angular. Medium to dense 
consistency. Poorly graded. 
~toist. IT "As·-t-,.z,..._·~1,=2-+-8,.....to""""o-+--.8...-+---.50....-i~~ 

9.0 

[• Allt£11 
F"• WASH 

SHII'!'IIIG ~TAIIIDI 

·11 • l!IUkf ft • ct..OTH IIAii 
0 • TUllE :S • PUOfiLM 1Wi 
I' • WAlE!! ~TEKT Till I: • Dl~llDED 
Q • cuss JAft ' / • 

INSPECTOR E.J. Kleinkauf 

LOGGED BY R.G. 1\.dams 

- - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEYI YORK 

DR I LLI HG REI-'ORT 

WENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE Borrow Site D SHEET t«>. .: .OF l·l 

OO'rH SOIL TYI'It 

9 Sand 
{cant) 

HO 

~n 

1-12 

1-13 

1-14 

1-15--·--·····
Sand 

16 

c-'18 -·· - - - - ·- -
Cobbles 

:...'19 

f.-20 

-2i 

DQC!!li"TTCW: COLQR, CllrN$I$tEHCY,$f!IIIJC;TUII£, 

'IU'I'Vi' CCHIDIT,I'LASTICnT, COUMCTMOS, 
WATVI U)SS Olls.\111, ETC. 

Brown, clayey, silty, 
oravel1y. Fine to cl:\al"Se 
grained. G1·avel subrounded 
to angular. Poorly graded. 
Medium to dense consistency. 
~loist to wet. Occasional 
black spotting. 

Numerous rock fragments. 

- - -· -· ·- - ·- - - - -- -· - -
Gray, clayey, gravelly. 
Trace siit. Medium to 

$AI5Pt..;[ 
~~ 

~a. T'fl'e l IIZI!: CE:Pnl ll'¢T'tt 
'rUT 

1---. .. ~ .. _,.._,."~~~-
5 A: 2-l/2 10.0 19 9 

24 to 
13 

12.0 18 

1---1-·-·-·--l-·--+----· " . ~ - -~.-- ... -

7 AS 2-1/2 14.0 2:! 

to 
16.0 

12 
16 
22 
26 

coarse grained. Gravel sub- 1--- , .. ,~>~-----11-·--- --~ · ~ ...... 
rounded to angular. loose 8 AS 2-1/2 16.0 Z~ 1 
to medium consistency. to 
Moist. Poorly ;:~aded. 

- - - - -· - - - - -· -· ... ~ ··- -
Coarse gravel and cobble 
zone. Hole advanced with 
tricone roller bit. No 
sampling due to materia1 
coarseness. 

17.8 

4 
12 

li-0/.3 
""'"" u,"~~'1_ "- •• ~ "'---

.. 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
SUFFALO 1 NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-19 
S!TE Borrow Site D SHEET NO. 3 OF 14 

!!AC!!!P!IS!!I: COUll, c:oec&~T~J~C:Y, S1lliiJCTIIRE, SAM,I.E 
~TIOit DD'TH l!Ojl. nn ~cantiiT.~.~~ 

TEST 'll<lttfl LD$Il OI'IIIAIIII, ETe. NQ. TTK ~~ CEI'Tif lCT'o 
25 Cobbles Coarse gravel and cobbles. 

-26--
{cont) 

-·----- --------------Sand Gray, clayey. Trace to 
9 ,1.\S 2-1/2 26.0 24 14 some gravel. Trace silt. 

50 27 Fine to medium grained. to 42 Gravel generally subangular. 28.0 48 Dense. Moist'!. Pc3l"1y 
l8 graded. 

10 AS 2-1!2 28.0- 7 18 
28.8 50/.3 

29 

t-30 

t-31 
Gray, clayey, gravelly. 

11 AS 2-1/2 31.0 23 30 Trace silt. ?oor1y gr~~od. 
50 t-32 Very dense. Slightly moist. to 53 

32.9 65/.4 
1-33-- -~---* ---------------Cobbles Cobble zone 33.0 to 34.0 ft. 

t-34-- I 1------ --------------Sand Gray, gravelly. Trace to 12 AS 2-1/2 34.0 18 12 
some clay and silt. Very to 18 

i-35 dense. Poorly graded. 42 
Moist. 35.8 50/.3 

!-36 
13 AS 2-1/2 36.0 22 9 

to 9 
37 21 

38.0 65 

38--1------ --------------
Cobble Coarse gravel and cobbl~s. 14 A 2-1/Z jij- 0 50/.3 

39 
.. 

f-40-- 1-.-----Sand Gray-; clayey-; gravelly:- -Fine 15 AS 2-1/2 40.0 24 21 
to coarse grained. Dense. to 39 

~1 . Mnic:1: 42.0 

- - - - - - - - - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUfFALO, NEW YORK 

DRilLING REPORT 

CUEHT AlASKA PmiER AUTHORITY 

PROJECT Susitna P.ydroelectric Project HOLE NO. ·'t.'"'-;'!-19 

SHEET NO. .j;, -OF 14 SITE Borrow Site 0 

.4T Sand 
( ,.,.,.n+) 
""'""~·"*J 

-42-------
Cobbles 

-43------
Sand 

f-44 

f-45 

f-46 

f-47 

f-48 

~9--f----
Gravel 

r-50 

j-51 

f-52 

f-53 

r-54 

f-55 

f-56 

.57 

- -

ope!!!l'l'lCIII: COUllt, ~,STIIUCriHif:, II ~ Ill f' I. ~ 
-nlt~,l'l.AmCltY, CDSZJW:TII~ 
ETtlt t.OSSOftiiAite, ETC. IIQ. T'I'H: Pat: DCI'Til 

Gray, clayey, gravelly. Some 15 AS 35 
orangish bands, dense, moist. (co tinu~d) 48 
-------------- ---4---- t---f-·"'-- ;""·~ --
Coarse gravel and cobbles. 

-- - -- - - - - - ---- -+--·..,·~·-1----+--t--~·-<~. -~----1 
16 Gray, clayey, gravelly. 

Fine to coarse gruined. 
Some silt. Poorly graded. 
Slightly moist. Dense. 

AS 2-l/2 43.0 15 s 
to 45 

44.3 -o/.3 
1----+---+----l----t-~" f;i. --'---i 

} ~r AS 2-1/2 45.0 8 "" .. 54 
45.3 ft ice lense (1 inch . _:__,, ~--!---*· _

1
_4"'"'5""".-=-7-r-· ~ .. ~50! .2 

Some yellow-brown markings. 

18 AS 2-1/r 47.0 ~- " 
!---+·--+--~·· -~7 .8 r-· ~ 

.~ 

5 ... l 

JSi .3 

- - - - - - - - - - - - - - -;-::1'""9·-r--=A- '2-i/}( 49.0- t-'('" ~ ' ~1s-
Cobb1es, boulders, and ____ J~--t--·- 49.8 ..,2 .6.01.3 
!:O~ se gravel zones. --··-,- ~ --
{lr ·;ional 4 to 6 inch rl 

-.ft sand. lenses l) 
· ncky areas. No 
. rtue to material 
..s. 

.. - - - - -



- - ... - - - - - - - - - - - ... - -
ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS ACRES AMERiCAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK BUFFALO , NEW YORK 
DRILLING RE PO RY DRILLING R E PO l}T 

CUENT ALASKA POWER AUTHOR7 TY .;os NO. P5700.55 CUEHT ALASKA P0WER AUT~ORITY Joe~ P5700.55 

F'RGJECT Susitna Hydroelectri~ Project HOLE NO. AH-D-19 FROJEC:: Susitna Hydroelectric Project HOt.£: NC;. AH-ll-19 
SITE Rorrow Site D SHEET NO. 5 OF :1 SITE Borrow Site 0 SHEET~ 6 OF 14 

C!!SSi!\!niO!!: COLOil, ~.~. S.t.lCJOL£ rot:nW\'0011 
Oll'TK SOtL ·t"n'l( 1MtU ecMtOT, r\..t.STICI1Y, COMMCTIUSI, TEST 

$TO. 1JISS 011 CAIN, ETC. NQ. Trf'1!:. lltt 0£1'Td ..ro J 

!1g!Cli!!I'TKllt: COLOR,~.~. S.t.!aJOL£ 
~~ OO"'lt $)11. 1'TI't: MTEK COilf1'DI1', I'LASTIC:ITY, COMPN:TIIDI, 

MTEK l.OSSOfte.tllll, nt:. T::T 
IIQ. T't~ IIU Dltl"nn ~ 

'::JI Gravel Cobbl~s, boulders. and 

-58 
(cant} gravel zone. Some layers 

4 to 6 inches thick of ' 

/.j Sand Gray, clayey~ gravelly. 25 f\~- 2-1/2 H·2· -.\..' 50/.4 
(cont) Trace silt. Fine to medium - •:._,_ 

-74 grained. Occasional to sone I 

r-59--
____ _ l ~o:t:r_:.~t~~a ~· ______ 

20 . AS 2-1/2 59.0 10 51 Sand Gray \~ith some brownish to 75/.4 
areas, clayey, ~ilty, 

~ 
59.9 

f-60 gravelly. Fine to coarse 
gruined. Gravel subrounded 
to subangular. Poorl• 

-€1 graded. Very dense. Moist. Ll A Z-IIC. ~~·~- 0 50/.4 

-62 

cobb] es. Very dense. Moist. 
l 

-75 I 
Cobble zone. 

I r-76 

r-77 ~--:-;-.""'-'"" n ~of·~·+~ ··-rs---Same material as above re- 26 AS 2-1/2 
tained in sample. to · 85/.5 

r-78 --r-- 78.01····· -·--

~3 
Cobble zone. Hole triconed 
ahead. 

f-64 

f-65 22 AS 2-1/2 65.0- 3 62 
65.7 50/.2 

-66 

r-79 l 
I -80 

Cobble zone. No sampling t due to material coarseness. 
-81 I -82 I 

-67 -83 
Cobb 1 e zone. Ho 1 e tri coned 
ahead. 

t-68 . f-84 '2T . f--···' ~:-w 1---·-~ r- .·· •.• 19·-
No reca ·-tY due to rock. A 84.0 0 

84& 50/.1 
~-~ -- '=',...;;.; 

f--69 
Gravel up to 2 inches re- Z3 AS z-112 ~g:g- 4 70/.5 f-85 
covered in sample. Same 

-70 material as above. -86 

-n- 24 A 2-l/2 71.0- 0 7 Sand Gray~ clayey., gravelly. 71.6 50/.1 
Trace silt. Fine to meditJll 

-87 Cobble zone. Triconed to 
softer material. 

r-72 grained, subroYnded to sub- -88 

~7.~ 

angular gravel to 2 inches in 
samples. Very dense. Moist. l::Bg_ 



I AtRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWE~ AUTHORITY .JOB 00. P5700.55 
PRO.JECT Susitna Hydroelectric Project HOLE NO. AH-D-19 
SITE Borrow Site D . SHEET NO. 7 Of' 14 

0QC!1!!'!!9!!: COLOII, ~.S1'IWCTIIfll£, SAil J>I.E f'DIETMTlOtl 0£1'T'H SOIL Tl1'l!: lMT!III CCIII'i!IIT, ~em. cc:tol~ n:sr lMTDilDISOIUIAIIS, ETC. ftO. TTP£ IIZE OC:P'Tlt !la'D 
jj~ Sand Browni~h-gray, clayey, silty, 

(cant} gravelly- Fine tc coarse 
1- 90 grained. Gravel suhrounded 

to subangu1ar. Poorly 
graded. Very dense. 

1- 91 Slightly moist. Numerous 
cobble and boulder zones. 

r- 92 
·' 

t- 93 
28 AS 2-1/2 93.0 19 41> 

1- 94 to 53 
47 

94.7 50/.2 , 
c- 95 

Cobble zone. 

1- 96 

1- 97 
29 AS 2.-1/2 1~-~R- 2. 50/.3 

-98 

..... 99 
30 AS 2.-1/2 99.0 12 49 

to 85/.5 
r-100 1~0.0 

-101 Cobbles, boulders, and 
coarse gravel zone. Hole-
triconed. No sampling due 

c-102 to material coarseness. 
I 

r-103 

t-104 

-105 

- - - - - - - - -

ACRES AMERICAN INCORPORATED ~· CONSULTING ENGif4EERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CUEHT ALASKA POWER AUTHORITY JOB ~ P5700.55 

HOt.E -He; !.H-D-1 9: PRO.JECT ~·1sitna Hydroelectric Project 
SITE 

OEI'Tll 

IU!> 

H06 

~107 

!-108 

f-109 

t-110 

-111 

f-112. 

H13 

~114-

Hl5 

f-116 

t-117 

1-118 

Hl9 

1-120 

1-1 ?1 

-

Borrow Site D 

SOIL TTl'£ 

Sand 
(cont) 

I 

-

~~ COLOR, CCidiSTVeC'r,~. 
WATER CQintlft, i'LASTICnT, COIII':I£Tft£U, 
WA~ LDS!IOl'IGAIII, ETC. 

Cobble zone to 108.5 ft 
sampling due to materiil 
coarseness. 

No 

Gray, silty, clayey. Trace 
gravel in sample. Sand 
generally fine grained. 
Very dense. Poorly graded. 
Slightly moist. 

- - -

S~EET HCt £ OF 14 

SAUl' I.E 

- -

··~--

28 
801.4 I 

~----

- -



- - - - - - - - -
,._ 

ACRES AMERICAN INCORPORATEO - CONSULTING ENGINEERS 
BUFFAL i 1 NEW YORK . DRILLING REPORT 

a.JENT ALASKA POWER AUTHORITY JOB NO. P5700.55 

PRO.JECT Susitna Hydroelectric Project. HOLE NO. AH-D-19 
SITE Borrow Site D SHEET NO. 9 OF 14 

lll!'r!!!!'!!911~ COI.OJt, ~ ,S1'liUCfUfll!!, SAMPL.f: ~00111 OO"nn son. TTI"C 111\TIJI COin"EXr, "-ASTTCC1'T, COM~ 
WIO'!II Ul$11 OIUIAIII, lt'TC. 110. TTI"C SIU D!:I"T14 II£T'D 

121 -Sand and Gray, clayey.· No gravel 
Silt sean in samples. Fine 

1-122 (cont) grained. Dense. Poorly 
graded. Moist. 

•' 

1-123 - -· -----1----· -----------
Clay and Gr~y c.ay and brown silt 
Silt with sune laminations. 

1-124 Sandy. Dense. Slightly 
moist. 36 AS 2-1/2 124.0 17 24 . to 54 

1-125 125.4 70/.4 
1---- ----- ---------------
1-126 Sand Gray (some brnwnish areas), 

silty, gravelly. Trace clay. 37 A 2-1/2 126.0 0 58 
Fine to coarse grained. 126.7 50/.2 

1-127 Very dense. Poorly graded. 
Moist. 

~128 

t-129 

t-130 Boulder and cobble zone. 
Hole triconed. 

1-131 

r-132 

t-133 
38 AS 2-1/2 133.0- 8 45 Sand, as above. 

133.8 75/.3 r----1-'----· --------------
t-134 Cobbles Cobbles, boulders, and 

and coarse gravel. Sand matrix. 
Boulders No sampling due to material 

1-135 coarseness. 

t-136 

!-137 

- - - - - - -
ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 

BUFFALO, NEW YORI( 
DRiLLING REPORT 

- -

CUENT AlASKA POWER AUTHORITY JO<i f(Q;. P5700. 55 

PROJECT Susitna I\Ydroe1ectric Project 

SITE Borrow Site 0 

pgs:!l!l'nOIC:. COLOR, oc»ttiS'TUCY,~ 
1ltSDI~"Dn', ri..U1'K:I'IT, COIIIMC'OIDll. 

SAlt Pt.!: 

HOLE Hal AH-0-19 

SHEET ttQJ. 10 OF 14 

~ LOSSOIISAIII, ETC, 
~tlCII 

!-:-~-:--~--.,.-------,--~ ~
~~-=~------+----------------~---;-M~~-+~~~~m~,~~~~~~~~·~-+-----~ 

Very coarse material. No 
sampling due to coarseness 
and density. 

-140 

141 

142 

1-144 -
Sand 

[

145 

146 

1-147 

1-148 

1-149 

-150 

~151 

1-152 

f----- ------------
Gray, silty. gravelly. 
Trace clay. Fine to medium 
grained. Gravel subrounded 
to angular. Poorly graded. 
Very deno:e. Moist. 
Occasion~! to some cobbles. 

Gray, silty, clayey, 
gravelly. Fine to coarse 
grained. 

42 A 2-1/2 149:0~"' \!:~~ 72 
-··-+--+--·-1-149. 8. . .,. 50! .1 

'+.S 1\:> c.-1/(. {~{·~" -~ ~U/.~ 
·-- ~;;;;.~~!< 



~---------------------------------------------------~~~--------~ 

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTlNG ENGINEERS 
BUFFALO • NEW YORK 

D RILL I N"'G REPORT 

AlASKA POWER AUTHORITY JOB NO. P5700.55 

PRO.JECT Susitna Hydroelectric Project HOLE NO. AH-0-19 

SHEET NO. 11 OF 14 SITE 

"EI'fll 

l!>j 

154 

155 

156 

157 

158 

C-159 

C-160 

f-161 

-162 

1-163 

1-164 

-165 

'-166 

1-167 

c-168 

hfiq 

-

Borrow Site 0 

aou. TYPe 

Sand 
(cant) 

Clay 

-

~: COUIIt.~.~. 
IMlJ:R tciJ!JIT,. ~. alii&I'IIICTliEJS. 
WATElt lOSS 011 GAl R, ETC. 110. 

Gray, clayey~ silty, 44 
gravelly. Fine to coarse 

A 2-l/2 l~~·_q- ~0" 

grained. Gravel subangular 
to subrounded. Poorly 
graded. Very dense. Moist. 
Many cobbles. 

Cobble zone. 

• ~~5 A 2 1/2 158 .. 0- 0 95/.5 
No recovery; rocl< m sample 1--+--+-----+-11..;;:51.ll...iR •. 5.y__+----i 
shoe. 

Gray, silty~ gravelly. 
Trace sand. Gravel angular 
to subrounded. Clay and 
silt laminated throughout. 
Stiff. Slightly moist. 

- -

45A OS 1-7/8 164.0 26 

to 
169.0 

--- - -

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

PRO.JECT Susi tna Hydroe 1 ectri c Pt-oj ect HOLE f«l. · :r,;..-i:J-19 

SHEET NO. ~:Z OF 14 SITE 

169 

1-170 

:...171 

1-172 

t-173 

1-174 

Borrow Site D 

SOIL~ 

Clay 
(cont) 

I 

C!gCI!!I"rr<lll: CO!.Dit, tclNSISTEt«:T,~. 
l'IA"I'ER CCIITDIT,I'l.ASTlCi\'T, alii&I!IICT!IDS, 
W.lTElt UlSSCAGoi.IR, ETC. 

Gray, silt~. Trace fine 
grained sand. laminated. 
Very stiff. Moist. 

j ~light organic odor. 

SAKPL[ 

~-----
47 AS 2-1/2 171.0 t'~ : 

to 
30 
39 

69/.5 172.5 

-·~1----r··" ~----1 i I , 
f 

f-175 - - - - - - - f-. - - - - - - - - - - - - - - 48~ AS 2-1/2 lJS.ot-~ •-·--39--~ Sand Gray, very clayey, silty. 
Trace gravel. VetJ( fine 

H76 g)·ained. Organic odor. r~~-r-'--- ln .. 21· ~?k 
t-177 --

1-178 

H79 

l-180 

-181 

r-182 

1R3 

-184 

-185 

-

---- - ........ - ---- --- ~" ----- -~~ --·-- ~--+·-
Clay Gray, silty. Trace very 49 I AS 2-1/2 177.0 f1S-

fine grained sand. lami- to f 
nated. Scme thin brown 178.5 J 
layers present. Stiff. f---··4---- 1----~r' --
Moist. Slight On]ank odor. -·-~* - ~ 

18 
2? 

70f.S 

··-~-4-----1-·-#•- _, ___ - ~---

50 

Same material, as above. 

- - .. 

AS 2-112 1a1.o n 1 1s 
19 

-

to 
182.6 

29 
50/'.1 

- -



- - - - - -
ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRILliNG REJ.'ORT 

ALASKA PO~ER AUTHORITY 

-

~ECT Susitna Hydroelectr-ic Project 

JOB NO. P5700. 55 

HOLE HQ AP-D-19 

SHEET NO. 13 OF 14 SITE 6orr-oN Site D 

CS"'l4 SOIL tl'Pf: 
OQ9!!PTICf!: COtoll, ~.~. 

W>lTEII Ql~J!DT, PLASTJC:nT, COIINCTJIUS, 
IIATEII LOlSS Oft s.;tJ If, ETC. 

lb:) Clay Gray with brown layering. 
(C ... ilt) silty. Trace fint? grained 

i-186 sand. Laminated (1/4 inch). 
Stiff. Moist. 

1-187 

I 
lSS , Occasional cobble lenses. 

I 
'-'-190 

·191 

f-192 

lSAili'LE 

NO. TYPt: SIZ£ DI!:Plll 

~TIOH 

f---r-~--,----,-RET'--,-D--i TEST 

51 A 2-l/2 185.0 0 15 
to 

186.5 

52 AS 2-1/2 187.0 17 
to 

188.4 

0 

21 
34 

16 
26 

60/.4 

f-l93--~--~----~---------------------4~574~A"'S~2~-~1/"2~lv9~3'.o'-rrs~~2~3~ 
Silt Brown, clayey. Trace fine 193.8 50/.3 

-194 
to medium grained sand. 
Trace subrounded gravel. No 
laminaticns. Medium con-

f-..-195 
sistency. Moist. 

f-196 - - - - - - - f-- -- --- - - - - -- - -
Cobbles Very coarse material. Con-
and sists of cobbles. boulders, 

f-197 Boulders and coarse gravel. Matrix 

H98 

'-199 

f-200 

appears to be brown silts 
and sands. 

o5 A 2- 1/Z ig~·l_- 0 50/.4 

- - - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE Borrow Area 0 

0Qglli"'110N: COlOR, CONStSTEJtc:Y,STIIUCTUR£, 
OEFnl SOIL TYPE: 11A'I'£il C:DHl'EIIn" ,1'1..AST!ctn', C:OW!W:TMESS, 

WATEII tDSS Olt g.111, ETc:. 
110. TYP£ 

201 Cobbles Vf'ry coarse, cobbles, 
and boulders, and coarse grave ].

1 
202 Boulders Some bro\>Jn sand and si 1 t 

(cont} matrix. 

203 

f-204 No successful sampling due 
to rraterial coarseness. 

SAM I' Lit 

siZI! 

JOB 1\'0; C$7{!0.55 

HOLE~; ~~-0-19 

SHEET NQ. ':4 OF 14 

OIEPTK 

' 

' 

' f-2cs 
.~ 1f-!T-Tn 2Hg:~- .. --:· ~ .. bOt:~ 
I 

,_ -·~- "·----
f-206 

.i 
i 
! ,-207 .j 

j 

:1. 
A 
~ i-208 l 
l 
j 
' 209 Hole advanced with tricone ~ • bit. No sampling. I 
I! 

210 l i 
\ l f 

i f-211 

! I 1-212 I Same material. } I t-213 

f-214 

f-215 

f 215.0 I o Bottom of Hole 215 Ft. A 2-1/2 50/Ref. 

1-216 * Pneumatic p ~ t:li eter tips 
installed ; . .o and 
212.0 ft. 

~ I ~17 

-



- - .. - - - -
ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
LlRILLING REPORT 

-
. ·. - . . . . . 

•• ' "•""¥. . ' . ~ . . . . 
< • 

.. ... . . ~ ' 
• 0 ~ . - " -- , .. 

- ,,. - - - - - All 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NE~ YORK 

DRllLING REPORT 

- -

CUENT ALASKA POWER AUTHORITY JOB NO. P5700. 55 CUENT AlASKA POWER AUTHORITY 
PROJECT 

SITE 

Susitna HYdroelectric Project 

Borrow Site !1 

CO~TRACTOR: Denali Drilling l~1c. STARTEO 10:00A.M. 
F1NISHED 1 : 00 P .M. 

METHOD 
OF 

DRIWNG; 

LOCATION: 

SOIL Rotary Casing and 3-7/8" Tricone CASING DIAM. 

ROCK 1-t-.1 Core Barrel With Diamond Bit CORE OIAM. 

LATITUDE N 3 ,231, 729 
DEPARTURE E 744,658 
BEARING -
INITIAL DIP 90° 

r OTH£R DIPS None 

El.E.VATIONS: OA TUM 
ORIU. f'"..A"UORM 

GROUND SURFACE 
ROCK SURFACE 
BO"n''M OF HOLE 
WATER TABLE 

DDCIIIPTIOirl: COLOII, COMSISTtlli:Y,STIIUC:1VIIE, 1 A 111 p 1. £ 
WAT£11 c:otSTDIT, I'I.A$TIC:ITY, ~. 

HOLE NO. AH-D-20 

SHEET NO. 1 OF 1 0 

August 13 1 g a2 
August 19 ti 82 
HW, 4-1/2" O.D. 

4" I.D. 
NQ, 1-7/8" 

Ground Surface 
2162.1' 
2162.1' 
2027.1 I 

: ~ c; l 

WATEII LOS$ 011 COAl II, E:"le. 110. TY!'£. SID: Otl'nl 

0 Surficial Tundra vegetation. 

f- 1 --t------1--------------i 
Cobbles 2 ft zone of loose rock 
and material. 

- 2 Boulders 

~s --t------+--------------------4·---+---+----r---~---1-------4 
Sand 

r-4 

-5 

Gray and brown. Fine to 
coarse grained. Little to 
some clayey silt present. 
Little fine gravel (sub
rounded to subangular). 
Moist. Very dense. 

1 AS 2-t/2 

2 AS 2-1/2 

3.0 11 
to 
5.0 

5.0 5 
to 
6.4 

13 
24 
42 
52 

11 
29 

50/.4 

'r7 r-··-·4--+------~-~~---~~------~ 

r-9 
IAIII'UM8 M£TM00 

& A· Sl'l.IT TUK 
8 • TMIII WAU.. lUI£ 
C: • l'lmlM. SAiti'I.EII 
D • C:OIIt: !AIIftEI. 

. 
INSPECTOR E.J. Kleinkauf 

lOG!3ED BY E.J. Kleinkauf 

3 AS 2-112 

It • IMSEIIT 
o -w•r: 
P • IIAttll COMTDtT Tlli 
Q ·GUliS JAil 

7.0 7 

9.0 

11 - a.o T1t 11441 
S • PUOFII.W "lAM 
Z • DlSCAIIOi 

31 
51 
54 
48 

PROJECT Susitna Hydroelectric Project 
SITE 

OEPTM 

9 

HO 

Hl 

r-13 

r-14 

-15 

1--17 

~18 

r-19 

~0 

-21 

r-22 

r-23 

Borrow Site D 

SOIL TYI'£ 

Sand 
(cont} 

QE$CittPTION: COLOR, ~.STII\ICJ'IIM, 
liAttiii:OIIttMT, f'l.UTICITY, ro&I~NDS, 
liiAttll LOSS Oft GAlli, ltTc:. 

Gray and brown with little 
clayey silt and trace fine 
gravel. Wet. Very dense. 
Noisturc content 9%. 

Cobble or bouljer. 

• 
' ,..; 
l 

Brown, fine to coarse "9 AS 2-1/2 19 · 5 t lt' 
grained. Some silt and c1ay. ~ 
Trace fine .·ave 1. 1-----J~----t----- t- j" ~·' 

l 

10 
r----t~~.· ~ -~ 

23.3 S0/4 
i-·-t---l---t--·-f .~~-·~ . ---

AS z-· /2 2i;O 13l, ~~ 

1-24 --+----1-------·-------+::-:::-+-~l-=--::-:::+---: --~ ~-~~·~- ·->·--
Sand Brown, fine to coarse 1i AS 2-1/2 24.0 5 f 23 

grained. Moist. Little J to 45 
i':"lilvE>v silt. _2.5Jt _.__ __ ......~ 



ACRES At.iERICAN INCORPORATED -CONSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ACRES AMERICAN INCORPORATED - CONSULTiNG ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 
CliENT ALASKA POWER AUTHORITY .JOB NO. P5700.55 CLIENT ALASKA POWER AUTHORITY JOB J«l. :"~~1.'1.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-20 PRO.JECT Susitna Hydroelectric Project HOL.l:; 1I1Q; .c.-..-~-:,-2D 

SITE Borrow Site 0 SHEET NO.3 OF 10 SITE Borrow Site D SHEET~ !!or 10 

Pm!!!I'TlCII: C:OUlR, CCNSISTENC'r,~. SAMF't.£ I"EJJETMT!Oit Dfi"rn ~t. Tl?f.' Wo\lal~. PLAmCilY, toii~W:n~tsa. 
TEST -~ ~O!Hl-111, CTC. MO. TTl'£ :!Ill!; DIEPTM IIET'o 

Z5 Sand Bro\'m, fine to coarse 11 (con inued) 49 
(cont) grained. Little clayey silt 50/3 t-26 and fine gravel. Very dense. 

Moisture content 8%. 12 AS 2-1/2 26.0 10 4 
c-27 to 42 

51 

t!D!r!!!PTIOM: C:OlOR, ClliiSISTEMCY, STRUC:tllll£, .AMI'L£ ftJOE11141 IQ;IS DEPT14 SOIL TTP£ Wo\lUCOIITEliT'.~, COUI'IIICTIIDS, 
Vii<T£Jt 1DS$ OIUollll, £TC. Met T'IPt: SIZE: DE~ ~· 

,~ 

41 Sand Brown~ fine to coarse 19 (con tinued) ~ .. _ ... 

(cant) grained. Trace clayey silt. 49 
f-42 little fine gravel. Wet. ~---, 

Very dense. Moisture con-
tent 20%. 

l-43 
27.8 50/4 

~8 l-44 ..... 
13 AS 2-1/2 28.0 6 2 

f-29 to 8 
39 

30.0 59 
1-30 

Trace fine gravel (sub-
rounded to subangular). 14 A 2-l/2 30.0 0 34 

20 AS 2-1/2 44.t' "f""' \\"" .. 
l-45 to 35 

40 

~ 
46.0 58 

f-46 -
1-31 to 37 

45 f-47 
32.0 48 

1-32 -- ""-- .,_ --
_..., ------------

Sand Brown, fine to medium 15 AS 2-l/2 32.0 22 19 grained. Wet. Trace to 
29 f-33 little clayey silt. Sorted. to 43 

34.0 50 
t-34 

16 AS 2-1/2 34.0 14 4 
t-35 to 14 

24 
36.0 33 

t-36 

17 AS 2-1/2 36.0 7 17 
Ml7 to 29 

33 
38.0 34 

1-38 I" -· 
Brown. fine to coarse 

1£ AS 2-1/2 38.0 17 14 
~39 

yrained •. Little fine gravel 26 subrounded to rounded). to 36 Very dense. 
40.0 54 

~0 
19 AS 2-1/2 40.0 15 15 

to 28 
l-41 42.0 

f-48 ..,.,. 
~-- ·""-" 

21 AS 2-1/2 48.(' ~'lo :a 
f-49 to. .38 

52 

r 
50.0! 67 ,, 

~so f.--"~ 

t ·, 

f-51 

! '~ ··' 

f-52 t . - .. • t 
22 AS 2-1/2 52.0 N !j 18 

1> 

21 l r-53 !toisture content 22%. tQ !t ,. 
i• 37 

54.(1 
J 

4i 
11 

-54 - ~., '~ 
~ 

1 

t-55 ~ 
' " u 

I 
f-56 2~-1/Z ·-''' i 23 AS 56.0 18 j 17 

to i ~? -· !-57 57.3 f 

- - - - .. - - - .. - - .. - - -
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YOR!t 
DRILLING REPORT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CLIENT ALASKA P0\4ER AUTHORITY JOB NO. P5700.55 CLIENT ALASKA PmiER AUTHORITY JOB NO~ "5700.55 
PROJECT Susitna. Hydroelectric Project HOLE ItO. AH-0-20 PROJECT Susitna Hydroelectric Project HOLE HQ;: AH-D-20 
SITE Borrow Site D SHEET NO.. s OF 10 SITE Borrow Site D SHEET~ f. OF 10 

I![WIIII'TJOII: COLOR, COIIISI$TEIICT,~, SAMPL-E I'DIOMTlOII DEPTM !!OIL- 'i'YI't: WATER CONl1JIT, PI.ASllCtn', COU~EIS, 
TUT 'lrATEII LOSS OIIGllll, ETC. RO. TTP£ SIZE ~l'TII KT'o 

'j] 
Sand Bro\'m, fine to coarse 23 (con 1...inued) 42 
(cont) grained. Very dense. Wet. 50/3 f-58 Occasional zones appear to 

have higher f1ne content. 
l 

f-59 I I 

~0 

24 AS 2-l/2 60.0 19 17 
~1 to 28 

41 ·Increasing fine content. 62.0 51 
~2 

QPf.I:II'TIOII; I;OLOR, COIISlSTEIICT,sntuc:TliiiE, SA!Ili'L-E 
·~TIOII OEI"TK SOIL TTl'£ WATER CON'IDfT ,I'I..ASTICITY, COUPIICTIIDS, 

' 'rf.:ST WATEIIlDSS ott lOll II, ETC. NO. TYI'£ SU:£ DCI'TII ~~ 
73 Clay and Gray. Little fine to coarse 29 A 2-;12 73.0 ,.. 

c~~ 
.. 

Silt grained sand. little fine _13.8 
~ ' 

r-74 (cant) graveL Moist. Hard. 
l 
I t-75 

~ 

30 AS 2-1/2 75.0 ... 32 ... 

-- 75.7 50/2 .. "~"' 
r-76 I I ! 

i 
1 

r-77 l 
1 

I I 
78 ! I 

~3 ' t-79-- ,_ 
' 

l 1------ -------------- I"=' ~ .~ >'\. 

454 
25 AS 2-1/2 64.0 8 25 

Clay Gray, silty, sandy {fine to 31 AS 2-l/2 79.0 . ~ "' 33 ' . coarse grained). Some fine to 41 -80 gravel. Very dense. 80.3 50/4 
to 63 Hl5 65.2 50/2 

_, 
d ., 

f-81 
~ -, ~ 

~--

~6 
Clay and Gray, little fine to medium ~0 1\::, t.-ljt. n:t v tJU/t:. 

Silt sand. Trace to little fine 
~7 gravel (subrounded to sub-

angular). Hard. 

-68 
~ 

~ 32 AS 2-1/2 81.0 ,., 

I 
17 ~~' 

f-82 
to 18 

Gray and brown, silty. 27 
Trace fine sand and fine ?3.0 37 

f-83 gravel. laminated. ''r----" .. ,~ 

33 AS 2-l/2 83.0 ~ ... 
13 t~ 

f-84 tt:> 26 
41 -

r-69 
27 AS 2-1/2 69.0 7 46 

84.8 50/3 
I-Ss 1 

',.._ ~~,; .. 

69.8 50/3 
=70 ~6 . 

t-71 
28 AS 2-1/2 71.0- 9 21 ra7 

71.8 50L3 
i-72 

Sand_ Gray, fine grained. Some 34 AS 2-l/2 87.0 7! 34 
t-88 silty clay present. Very 

to 21 dense. Sorted. 34 
,'L';! bag_ 

89.0 64 



ACRES AUERICAN !NCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

ORIL~ING REPORT 

CUEHT ALASKA POWER AUTHORITY JOB NO. P5700. 55 

PRO.IECT Susitna Hydroelectric Project HOLE rta. AH-D-20 
SITE Borrow Site D SHEET NO. 7 OF 10 

~~ COLO•, CCIIdCiiDCJ,5'T'IIIIIC:TUI£, SAM~I.E I"EHTl!AT!Oit Di!J'Tif sou. iTI'I: •lUI CCI!C1'!Jrr, Pl.ASI'K:ii'Y, CXIIIPJICTllt:SS, 
TEST ltjllUIIJ)SSORIMIIt, lm:. NO. 'IYI'E SIZE D!JI'1ll II£T'D 

I:S~ Clay Gray and brown~ silty. 35 AS 2-1/2 89.0 17 19 
. Tl'ace fine sand and fine to 30 r 90 gravel {subrounded to 90.4 50/5 

rounded). Laminated. Hard. 

~ 91 

r- 92 

:> 

r 93 

36 AS 2-1/2 93.0 22 19 
r 94 to 18 

23 Moisture content 28%. 95.0 44 
- 95 

r- 26 

r- 97 
37 AS 2-l/2 97.0 19 14 

to 17 
r 98 32 

98.8 50/3 

r 99 
Gray and brown, silty. 

1100 
Laminated. 

' 
·101 

38 AS 2-1/2 101.0 24 9 
·102 to 6 

23 
102.0 27 

~103 

r-104 

<-lOS> 

- .. .. - .. - - -

ACRES AMERICAt4 iNCORPORATED - CONSULTING ENGINEERS 
BUFFALO HEW YORK 

DliiLLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB Pia. P5700. 55 

PROJECT Susitna Hydroelectric Project HOLE l'Q. A!Hl-20 

SHEET~ '1 CF 10 SITE 

-

Borrow Site D 

Gray and brown, silty. 
Trace fine sand and fi11e 
gravel {subrounded to 
rounded). Laminated. 

39 
to 

107 .u 

~~-b 2-m Jo9.o · · ··-2-s--

sr-. ~ome fine to medi~ ·h~:k:. ;~ ;;;;±" r;~ 
sand; l1ttle coarse sand. , f 
Very dense. l 1 l 

I 1 

I ~ --r---·--------- --· ~-~--- .. , .. ,. """1' ~ • -+ "" ·~·"'·-
Brown. fine to medium 42 AS 2-1/2 113.0 · ', I 23 

-

to I ' 45 grained with little coarse f , 
grained sand. Little clayey · --· ·-·-+--.- ll4.~.1t. '~"+ ,5NJ._ 
silt. Very dense. l f 

-----------~. ··--·--~-

~!any cobbles and boulders 
present. 

·- - .. - -

t ' 
I t 

~ 

~ 
~ 

I 
I 

- -



- .. - - - .. - - -

[~ 
i 
' PROJECT 

SHE 

DEPTM 

i~l 

-122 

r-123 

H24 

-125 

i2o 

1 
-127 

-128 

r-129 

r-130 

'-131 

H32 

-133 

-1:14 

H35 

' 
-136--

=1.17 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hycroelettric Project . 

Borr-ow Site D 

!j!Q£1111'n<W' COLOR, COIIISISTDICY,STl'IUC'TUii£, 
toil. TTK 'lUTER COI'IlBT, R.ASTicm, coanw:ntESS. 

WA'R:IIII llnSOIIIIIOAIIII, ETC. 
llel_ lYI'E 

Gra~el, Very coarse material. 
Cobbles, I Difficult to sam ... ~-
Boulders 
(cant) I 43 AS 

Rock fragments. 44 AS 

45 AS 

I 

. 

~ravel and cobbles with 
fragments of decomposed bed-

46 OS rock. 

Bedrock ~lorlerately to highly weath ... 
Diorite ered. Jointed and fractured. 

.JOB NO. 

HOlE HO _, 

P5700.55 

AH-D-20 

SHEET NO. 9 OF 10 

SI .. IPl.E Pl!liDMTWII 

= SlZ£ OEI'TI" JtET'D 

Z-1/Z g,:~- u 50/3 

2-1/2 ~~i·¥" ~ ::;~J? 
·-

2-1/2 ~~4-~ u 5075 

1-7/8 135.0 16 -
to 

137.0\ 
t • 

_ ___,_ 

- -

:UEHT 

PROJECT 

s;TE 

DEPTM 

l,j/ 

H38 

'-139 

f-140 

H41 

t-142 

t-143 

f-144 

1-145 

H46 

-147 

·148 

-149 

-150 

-151 

'-152 
L~ 

- - - - - t-' 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINCERS 
BUFFALO, NEW YORet 

DRILLING ~EPORT 

ALASKA POWER AUTijORITY .JOB NO. ~s=-~n~55 

Susitna Hydroelectric Project HOLE ~ tt~-~-20 

Borrow Site D SHEET NO; ~.)Of' 10 

SOIL Tl'PIE 
!j!Q£1!!1'TJCN: COLOR, CCMSISlVICY.~TIIUCTUM, 

l'ATER cantxr, PLAS1'1CnY, alft-JiaCTJfDI, 
:AIIII"LE t jl'£llll:!;MTJOII 

10.\Tf:llll t.oss 01111 '"'"• ETC. 

' 
Mel_ lYPE SIZE OEI'lll ~"~.: 

1.'t:ST 

Bedrock 

. 

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

lill.S-144.5 Fresh diorite. 

Returns to being moderately 
to highly weathered con-
dition. 

Iron stainir.g evident on 
joints and fractures 
throughout . 

Bottom of Hole 151.5 Ft. 
* Thermistor string in

stalled to 148.5 ft. 

47 DY 1-7/8 

f 

48 . OY 1-7/8 

l 
I 

I I 

H-~-
49 DY 1-7/8 

137.0 c..·~ ..... l -
to 

I 
141.5 ' 

l 

- •'-

141.5 'i.: -.I 
to i 

146.5 j 

i 
i 
' .! 
~ , 
J 

~ 

" -· t 
146.5 ~"' f -

' to 
J 

151.5 l 

-

-

I 

> 



- -

CUENT 

PROJECT 

SITE 

- -.. 
-~ - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borro>l Site 0 

J(JB NO. 

HOLE NO. 

SHEET NO. 

P5700.55 

AH-D-21 

1 OF 13 

CONTRACtOR: Denali Drilling Inc. STARTED 12:00 p .N. 
FINISHED 7: 00 P .M. 

August 14 19 82 

METHOD 
OF 

ORIWNGt 

LOCATION: 

li 82 August 21 
4-l/2" O.D. SOIL Rotary Casing and 3-7/8" Tricone CASING OIAM. 

4" I.D. 
ROCK NQ Core Barrel With Diamond Bit COREOIIJ.al. 1-7/8" 

LATITUDE N 3,234,649 
DEPARTURE E 747,467 

ELEVATIONS: DA luiw Ground Surface 
2272.7' 
2272.7' BEARING -

INmAL DIP 90° 
OntER DIPS None 

ORIU. PLATFORM 
GmlUNO SIJ~FACE 
ROCK SURFACe 
BOTTOM Of' HOLE 
WATER TABLE 

2og8. 7' 
2084.0' 

DOC:mPTIOII~ COllilt, COIISISTENe"r,STIIUCTURt, S ... U P L E I'EIIni!ATIOM 
w ... ltft CCIMl'EM1', PI.ASTlCiiY, C-cnet:SS, TDT 
W .. ttll LOU~ IOAIII, t'Te, •<" TY~ 51Z~-· CUTX Rtt'D 

~~---r---------+--
0 Surficial Sand, silt, roots; and 

\ .. , Deposits tundra vegetation. 

1 

1-2 --+----r------~·----r--t--+--·- ~~-i--Jf--~-j 

-3 

~: 
~5 
; 

1-8 

9 

Sand 

'SI.III'UIIG METHOD 
• A • SP\.CT TUK 

I • THIN MU. lUK 
c - f'lllQII Milll'\.~ 
0 • CC~'( IWIREL 

Bt·o~~n tt; tan, s i 1 ty, 
· gravelly. Some organics 

present. MostlJ fine wi~h 
some medium grained. Loose. 
Wet. Weil g~aded. 

i,ravcl lS subrounded to subw 
anqular. 

1 AS 2-1/2 

2 AS 2-1/2 

2.0 
to 
4 0 

4.0 
to 
6.0 

20 

12 

6 
j 

7 
10 

9 
7 
7 

15 

~3-+'A~s-r~2~-~1/~2M-~~.=o-+-6~~'lr-

l _,~_z.._t0._, .. o .... -1--- ..201Rll:... 

B ro\'m, s i1 ty, gravelly. Fi nlet--;;4-t.A;-;::s+,2,..._..,1~ t"zrr-n--;:;-+-:;1 -:;3· -t---;2;;;2~-l 
to coarse grained. We11 ~0° 24 
graded. Loose to dense. Wet 10.0 

.. •liiRIIT 
0 ~ T\IK 
fl • V4Ttll CONTDIT tiJII 
Q. 11'-AII .. ~ • 

R-~Tit 14e 
S • I"Uot'ILH 1.14 
'% • DIICI.IIDED 

INSPECTOR E.J. Kleinkauf 

LOGGED BY R. G. Adams 
AW~EO j.,t;Jj( ~~·;_. 

R.A. Werneiwski DATE !Z/1/~t... / 

- .. - - - - - -- -
ACRES AMERICAH INCORPORATED - CONSULTING ENGINEERS 

BUFFALO w NEW YORK 
DRILliNG ~EPORT 

CUENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Prcject 

SITE Borrow Site D 

JOB NO. P57QQ.55 

HOLE NO; ~~-D-21 

SHEET NC~ ;' OF 13 

r-----~-------r--------·------··--------~--------------------~----~ 

'I ~'!'P'llCM: C~LOR, COXSISTEJS:Y.~. sA Ill ,. L e: I'DiaMTIOtl 
(IEJ'TII =1.. "ITPE tlli\TER COIITD:r, PU:3Tlem', COIIIW:Tli£U, 1-----y---,..--.,---T-~ TEST 

·.~ . . ~J~--U-Ttll_tD_ss_DII_COl_I_Jj,_ET_c_. -----+....:HO.;,;.,..;..;.TY..;.PE~_;;..Stl.;;;.t-;~D£;;,;.1'111_~M:,_",;;.~+' ---,.---{ 
9 1 Sand Brown. silty, gravelly. 4 (cor

1
...inued ~ 

(cant) Medium to coarse grained. 
'-10 

Hl 

Gravel subrounded to sub
angular. Medium density. 

, Well graded. Occasional 1 5 AS 2-1/2 

.. 

10.0 ~,:t 

15 
15 

~~ 
20 1 angu 1 ar rock fragments. to 
26 ' 

·lz 

'--13 

1-14 

1-15 

c-16 

r-17 

1--18 - ,_ -· -- -- - • 
Sand 

-19 

l-2o 

1-21 

-22 

-23 

1-24 

!-?I\ 

12.0 ! 55 
Trace clay. ·-

6 AS 2-1/2 12.0 
to 

14.0 
Wet. ··"---+---+ 

7 AS 2-1/2 14.0 
to 

16.0 
!---· r--- r----+---+ 

No recovery of sample due to 8 AS 2-1/2 
piece of diorite gravel 
lodged in sampling shoe 

16.0 
to 

18.0 

., ·-. 
~~ 18 

21 
17 
16 

~· 

~-t 16 
24 
18 
19 

•.. 
" 

,.'\ 46 ~ 

29 
26 
26 

------- --- -·- ---- ··1-·-+-·--t-···--'··-+--- ,.,. 
Cobble 18.0 to 19.0 ft. 
Brown, silty, gravelly. 
Trace clay. Fine to medium 1---t--+-·-'-·-+--+ 
grained. Gravel subangular ,. AS 
to subrounded with occasional 9 
pieces to 2 inches. Medium 
density. Well graded. 
Moist. 

. 10 AS 

11 AS 

-
2-1/2 

2-l/2 

19.0 
to 

21.0 

22.0 
to 

24.0 

24.0 
to 

26.0 

~ 
~ 
-1~~ .. -
i 

1~" f 13 
I 16 
l 25 
f 20 

="'''"-'--

{\ 27 
19 
15 
12 

f:r 9 
11 

I 

'• 
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ACRES AMERICAN INCORPORATED - CONSU1~TING ENGiNEERS 
BUFFALO, NEW YORK 

D Rl LLI NG REPORT 

ALASKA !lOWER AIITHORITY JOB NO. P5i"~a. 55 

PRCUEcr Susitna Hydroelectric rroject HOL-E NO. AH-0-21 

SHEET NO. 3 OF 13 SITE 

f-27 

f-29 

Borrow Site 0 

Sand 
{cont) 

QDC!!!!'!!C!!: COlOR, COICSISlneC'r, STRUC:r..Jilf". 
•n11 CQ!I'TOIT, ru.srten\", GOCI'IICTHOS. 
1I'&TEl': I.OSll Olt GAl M, ETC. 

Brown, silty, gravelly. 
Trace clay. Fine tn medium 
grained. Gravel angular to 
subrounded. Occasion~l 
angular pieces or diorite. 
Well graded. Moist. Medium 
den~-ity. 

SAMJ'Ll!: 

11<1. lYI'£ SIZE 

11 {cor ltinued) 

12 AS 2-1/2 

13 AS 2-1/2 

l'£ll[t'MnQit 

TEST 
D£Fl11 lli:T'D 

14 
16 

26.0 10 23 
to 52 

27.5 75/.5 

28.0 19 33 

to 43 
60 

29.9 65/.4 

!-30 -- f- -- - - -- - - - - -- - - -- - - ··-hl .... 4-+.,A=s-t-"'"2-"""1...,/=z+-~~___,..-+----...--~ 
Sand Gray, clayey, silty. 

gravelly. Occasion a 1 brown 
30.0 8 41 

f-31 zones. Fine to medium 
grained. Partly to well 

to 
31.0 

85/.5 

graded. Very den~e. Moist. 
-32 • Becanes more well graded hT .... 5.-hiA""'!S-~..,.2---..-11/..,.,'2rl-....,3'""'iZ:-.O""i·+-.,..6-+--,4"'1--l 

' with depth. 32.8 60/.}_ 

-33 

t-34 

-35 

38 
l 

:-39 - - - •.. - - ~ 

Sane' 

No recovery of samples due 
· to roc~/cobbly conditions. 

701.4 

u A '2-112 ~~-9- o 3o7 .r· 
1---4--~--~+-~~1---+------·-

------ -,,- - ~,- -- - -+-l-=-8~Ar 2-1/2 39.0 
Brown, grave y, s1 ty. t 8 i 49'" 

1.5 Little clay. Medium to • 40° 0 ~0 coarse graine=:. Gravel s:Jb- ·--~---!---! · --
~~~,---L------~~f-~-~-~t_je-~--~-t~_e_f_~'-oa_n_g_u,_a_r_·~----~~--~ii ___ J-----~---~.,--L-----~ 

- - - - - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

~fULLING REPORT 

Cl.IENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project 

SITE .Borrow Site D 

SOIL TI'l'£ 
tpe:!l!!'T!OII. rotOR, COIISIS~atc:'r,~R£, 

'IIIIUER CCIIl'D;T ,FI.MTICITY, COI.l~tsS, 
lr.ATER I.OS;Jllf!GAIM, O'C. 

~~~~-------~-
Sand 
{coot) 

----· 
Gravel 

Brown, siity, gravelly. 
Little c:lay. ~ledium to 
co?rs~ gra~nec. Occasional 
co,,;::-:s. Gravel subroundetl 
to !::Jbangu Jar. Partly to 
gap graded. Moist to wet. 
Dense. 

---·----------~ ... ·--
Gravel, cobbles, and coar'e 
sand. Fines probably present 
in small quantities but 
\'lashed out during dri n ing. 

1 
Poor to no recovery of 
samples due to cobbly nature 
of deposit. 

- .. 

'24-17C~ ... + ..... 
I 

-

JOB NO. 1::'5700.55 

HO~£ ~ A~-D-21 

SHEET NO; ,!l OF 13 

2-1/2 

- - -



- - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING REPORT 

-

CLIENT ALASKA POWER Al.ITHORITY :ro', oo. P5700. 55 

PROJECT Susitna Hydroelectric Project 
SITE Borrow ~ite 0 

-
i pge!!!Ji:!!CI!!: C(!LOR, COIISISTEICCT,~, 

lllf.TEII t4IC!"EIIr ,I'LA.ST1CITV, COUI'!IICTJCOS, 
-TDI LOU Oil GAlli, ETC. 

N~ 

Very cobbly. Coarse sand 
present. No sample recovery 
due to rocky material. 27 

. 

SA.MPl.E 

'TYI't!: $!!£ 

A 2-1/2 

HOLE AO. AH-D-21 

SHEET NO. 5 OF 13 

PEI!ETMT1011 
TEST 

0£1'1li ltET'o 

~~:9- 0 70/.:: 
,,_ 

!JU/ • .d 

Silt and 
Gravel 

--------------·---+--~--r----+----+---+ ---

-64 

r-65 

Light and dark gray lami· 
nations of silt and clay. 
Soma fin& to medium grained 
sand. 51 ight1y n:oist to d:y. 
Vet'J stiff to hard. 

29 AS 2-1/2 

30 AS 2-1!2 

62.0 
to 

64 .. 0 
-
64.0 
to 

65.7 

14 17 
25 
31 
sa 

15 14 
20 
41 

501.2 -
t---+--t-·-·---1-- --+---+------1 

k>7 

f-68 

-69 

-70 

71 

12 

Occasional br~wn lruninae. 

Hole triconed ahead in same 
material. 

31 4S 2-1/2 I 66.0 20 10 
16 ! to 18 I I 68.0 24 .---+---i---1----~----

132 I AS 

. I 
2-1!2 

I 

68.0 
to 

70.t' . 
I 
1-

24 Hi 
25 
47 
bi 

I 

- -

CLIENT 

PROJECT 

S!TE 

DEI'Tlt 

7?. 

r--74 

r-75 

r76 
'-77 

r-78 

1-79 
' 

f-ao 

f-81 

j-62 

~: 
45 

-66 

t-£7 

~8 

- - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRilLING REPORT 

ALASKA 90WER AUTHORITY JOB NO: P5700.55 I 
Susitna Hydroelectric Project 

rrow Site 0 

Silt and 
Clay 
(cant) 

l 

QgCIIIl"TlO.: COLOR, J:ONtiSTirm:Y,~, 
WA'n!R CClm'tltl', P..J.Snc:m, CDMI'I&CTNDS, 
WATEII lOSS 011 COI.Ut, £To;. 

Light and dark gray. Some 
fine to medium'grained sand. 
laminated, Slightly mcist. 
Stiff to very stirf. 

I Gray Wlth some orownish 
1 areas. Laminated. Very 

stiff. Mois.t. 

Gravelly zone. Very dense. 

33 tAS 

I r-r 
l 

HOLE NO: .{H-0-21 

SH!'\ET ~ 6 OF 1.3 

19 
33 
53 
.~-

, -·=zo:::---i 

33 
50/.2 

··"----i 

-r6· 7.--r-z:-,Tf "83:o~ ~ ~'-4'""'. 3,..._-t 
to f 7i/.5 

--t- -- - ..Ji,,. ..-1 

· :: 'r-r-t"1n· c-:~~ · < · g f to f00/.4 r-·. T --~· ·-----

Occasional brown tan lami- 38 AS 2-uT~!~"t· -~r 
. nated clay 1ayers present. 813 1 S0/.1 

I 

1-Ro 

I - -- c-W ----~ 
~;;;:._..-L.-.. ___ l, ___ , ________ -'---L--L----L--...1'- --'------1 



ACRES AMERICAN INCORPORATED - CONSULT1NG ENGINEERS 
BUFFALO , NEW YORK 

DRILliNG REPORT 

CUENT ALASKA POWER AUTHORITY JOD NO.. P5700,55 

PKO.IECT S~sitna Hydroelectric Project HOLE NO. AH-0-2~ 

SITE Borrow Site D SHEET NO; 7 OF 13 

Qg!CI!!?!!C!!: COLOFl, CCHSIST£IIC\', STII1JCtUit£, SAIIPLE 1'£111rrMTIOII DEI'Tit SOiL TYP£ l!fATEII c:acTDrr, PLASncm. COIIIIW:TN£:SS. 
. TEST WATER t.DSS OR G.&!!:• ETC. 110. ""' Sin: Df:I'Tit llf:T'o 

1:59 Clay Dark gray, silty. Laminated. 
Little to no sand. Thin 39 AS 2-l/2 89.0 24 10 

f- 90 silt layers throughout. to 19 
Very stiff. Hoist. 21 
Occasional gravel to 1 inch 91.0 23 

f- 91 diameter. 

~ 92 

f- 9J 

40 AS 2-1/2 93.0 18 15 
t- 94 to 23 

42 
95.0 30/.1 

- 95 ~1ottl ed appearance with gray, 
brown, and tan layers. 

- 95 

1- 97 

I J . 98 

~ 99 

41 AS 2-l/2 98.0 19 11 
to 16 

Silt layer 99.0 to 99.3 ft. 99.3 50/.3 . 
HOO ' l 
101 ~and Brown, silty, clayey. Fine 

' to coarse grained. 14Z IA!:i I c..-trt. iX{ ~~- 4 /':>/ "j 
Occasional gravel to 1/2 -

1-102 inch. 

r-103 Very dense. Moist. 

104 Drilling easy but difficult 
sampling. i4.S jA:J iG-1/G 

! i~~-~-
(. I ':JI. t. 

~:::105 -
:.l 

- •• - -

,-·----------------------------------------------------------------· 
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

C'-IE~r • : ASI(A ?OWER AUTHORITY JOB NO. !:5700. 55 I 
I 

?ROJr:..:r •. _ !.1.- l{ydroelectric Project HOLE l'tO: •\'-'- )-2.1 

SITE ...~rro"i'l Site D SHEET NC; E or 13 

~----~------~---------------------.---------------------~.~----~ I pgc!!!Pn<*: COLOR, COMSISlUOC\",ST~t~JCTUHE, sA 11 p L. t ! ''£lETMTK»J 

105 

f-106 

1-107 

HOB-

H09 

t--110 

Hll 

1-112 

--113 

-114 

-117 

r--ne 

f-119 

·120 

t--121 

-

SOIL Tff'£ WATE!tcan"DIT,PI.A.STICITY, COMP.IICTII£1$, 

~~ \f\l<$OII <:at•, ETC.. f-.-.. 0.~-,..-"£-,!r--~-.---,- DEPTK l ~ _ TEST 

Sand 
(cant) 

l 

Brown, silty, clayey. 
Occasional gravel and 
cobbles. Very dense. Moist. 
Cobbles to 6 ·~11ches diameter 
from 105.0 to 107.5 ft. 

-· .':..-_____ " 

- - - .. 

I 

- -

22 
52 

90/.4 
'"':··---

.. 



- - - - .. - - - - - .. - - - .. 

I ACRES AMERiCAN lNCORPORAI £0 - CONSULTING ENGINEERS 
BUFFALO~ ~EW YORK 

DRILLING REPORT 

ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 1 'BUFFALO, NEW 'tORK r 

DRILLING REPORT 

I 
a.tEHT ALASKA POWER AUTHORITY JOB NC. P5700. 55 

' ~E::T Susitna Hydr~alectric Project HOLE NO. AH-D-21 

CLlEHI .1\t,ASKA POWER AUTHORITY JOB NO~ .P5700.55 
PROJECT Susitna Hydroelectric Proj~ct HOLE NO; <;...1-l-D-21 

SITE Borrow Site 0 SHEET ;.10. 9 01'! 13 SITE Borrow Site D SHEET~ ';.')OF 13 

l!£E'.!I"TION! COLOR, COIUIST'DICT, S'l'l'lUI:TIIft, SAIIIPL!l: f'E)If;TMTJO!i 'DD'TM SOIL TTl'£ Wl<Ttll CON1tJtiT ,I'\.ASTICITY, COIIIFI<oCTIIDIS, 
TEST 'IU>I'EII tDSS Ofl ~~Alit, ETC. !110. TY~ SIZ£ DEPTH IIET'o 

1~1 Gravel, Very coarse material. 
Cobhl es, Difficult drilling. Scxne 

1-122 and silt and sand in wash water. 
Boulders 

H23 ,_ 
0,/ u.s ~=~~~~ ~}~ ~ -
qlj A ~- ''~ i"::>:a u 1~/ .~ 

-124 

r·125 I 
1 No sampling due to coarseness I 

I 
r-126 

I of matErial. 

l 
t-1'27 

I I 

'-128 

H29 

I l 
1-130 Hatrix is fine to course 

!19 AS 2-l/2 130.0 4 co grained sand with gravel. 
to 7o Trace silt and clay. Very __ l3l ._0_ 1-131 den~e. Moi::;t. Gravel sub-

t'l'!UiJed tc subangular. 

pPC!!!I'TIOII: COLOR, COICSISTEHC'I',STRUa\lll!:, ~Ala pL.£ " !'>D'nl $011. TTl'£ IU.T£11 combT~ fi,.ASrlCI'tY, COUFI<oCTIIDIS, :)l'£Mmllllt101!1 
WAT£11 I..DSS 011 GAl II, ETC. ·- I TEST 

110. Tll'f: SIZE Ill I'TIC ll:(""");) ' J,j/ 
~~g~J E5nt' ~ Sand and Softer material. r-138 
Gravel Tan. Fine to coar~e grained. 

f 
Little silt and clay. Dense .1 

r-139 Moist. Very cobb 1y. 

.... ' 1:-
-140 

!)j ~ Z-1/t! {~fi~ g~ -. · Joor.:) 

l -· r---~- . ··-+-----

I 
,, 

-14ir ' 

I r 
·142 

I Slc•w drillir.~. In ancl out 
of cobbles and/or boulders. 

' t14; ' 

t 
l 
' ' 144 ! 

' t ' I j 
i 

["145 
I 1 . 

i 

·146 l 
' 

[ 147 
~ 
•i 
~ 

. - 1 
' t 

H32 

133 

r-134 77!il.z j 50 A 2-1/2 NJ u 

r-135 I 
SJ OS 2-513 .lli:n 2 -,.....]36 
52 OS 2-5!3t J1tt 2 -

bl37 

!:lt.J, A z~ 11 i! J4(li .... ·-+ 
, rr lr1iJ/.4 

··148 r-- ··-t--· .. -~-
No recovery due to coarse~ 

t 
~ ness of material. ' 149 ' 1 

I I r-150 
it 
~ 

r-151 l 
-152 

f 
I 

C:l53_ J -

I 



-

CUENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEE:1S 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA Pm~ER AUTHORITY 

PROJECT Susitna Hydrcelectric Project 

.JOB NO. P5700. 55 

HOLE NO. AH-D-21 

SHEET ~ 11 OF 13 SITE Borrow Site 0 

1-154 

f-155 

f-156 

r-161 

c-163 

1164 

t
~65 

166 

f-167 

r168 

SOIL~ 

Sand and 
Gravel 
(cont) 

I 

oggHI'TMlll: em;!!!, CCICSISIE!Ct,~, 
W4TVI ~. P\.ASTICITY, a:AII'lii:TM£U. 
WATVn.os:;;oJUIAIN, ETC. 

Brown. Fine to caarse 
orained. Gravel is sub
rounded to subangular. 
little clay and si1t. Very 
dense. Damp. O~casional 
cobbles. 

i Few cobblas and/or bcuiders. 

IncreasiM amounts of large 
cobbles (to 10 inches). 

Cuttings indicate same 
material as above. 

I 

I 55 A : 2-l/2 
--1-

100/.1 

~~~L6~~~------~------------,----~~~~~--.~--_. __ ._ __ ~ 

.. - - - .. .. 

CUENT 

ACRES AMER~CAN INCORPORATED - CONSUlTING ENGINEERS 
BUFFALO , NEW YORK 

D R I L L.l N G REP 0 RT 

ALASKA POWER AUTHORITY .lOS NO. 'D5]Q0.55 

PROJECT Susitna Hydroelectric Project 

SITE Borrow Site D 
SHEET .NQ ~2 OF 13 

169 

r-i70 

Si.Jnd and !I Brown. Fine to coarse 1 

Gravel grained. little c1ay nnd 
(cont) silt. Occasional to rna , 

cobbles and boulders. ~ery 

57 A r-l/2 169.5! ~ 1 
·• I 50/0.0 

f-171 
dense. Damp. 

172 

173 

174--~----~---------------------i 

-175 

r-176 

f-177 

t-178 

'-179 

180 

f-181 

r-182 

Bedrock 
Diorite 

.Jointed. Slightly weathered 
on joint planes. Hematite/ 
limon;te staining present. 

176.0-179.0 ft Drill r~:~ 
20 minutes/foot. 

RQD = 51~:. 

I 

58 OY 1~7/8 17~.C 

to 
183.7 

. 
' ' 
'J 

I f 

I 

I l 

' I 

~ 
; 

l 
·! 
1 

:'l 
i 
; 

1 
1;.' ~ 
--· J -

'I 
~ 
'l 

I 
~ 

1 
! 
l 

l..-- - ~--- ---··~ ..... ~ . ..f----
59 OY 1-7/8 183.7 ~1 ~ 

to 
RQD = 52~{.. 188.7 

.. - - .. -·--



- - - - .. - - - - - - - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRILLING RS.?OP.T 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55 

~ECT Susitna Hydroelectric Project HOLE f«L AH-0-21 
SITE Borrow Site 0 SHEET PiO. • 13 OF 13 

coypif'TIO!I: COt..O!I, ~.~. SAM!'l.lt l"£JJI:TMT101t OOO'I'll !011. T'fl'l[ -~'!ltCCIIii'Dif, f'U.Snc:ITT, ~ 
TUT '11/Jtlt t.oa 011Mllf1 a'C. MQ. lTPI!: liR Dltrnt lln'o 

185 Bedrock Jointed, sligRtly weathered. 59 DY 1-7/8 (cont1 rued 
Diorite Hematite/limonite staining 

' !-186 (cont) present on joint surfaces. 

t87 
188 

H£9 Bottom of Hole 188.7 Ft. 

* PVC pipe fi11t:d \'tith 
f--190 ethylene glycol installed 

to 183.7 ft. 

Pneumatic piezome,~er tips 
H91 set at 50.0 and 120.0 ft. . 

• 

-192 

t-193 
1 

!-194 

1--195 
• 

I 

l 
I 



- ... - .. - - - - -
~-----------=--~----------------------------------------~ I ACRES AMERICAN INCORPORATED - CONSULTING· ENGINEERS 

BUFF.ALO I N~':i YORK 
DRI!,!.!~a REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO. P5700. 55 

PROJECT 

SIT£ 

Susitna Hydroelectric Project 

Borrow Site D 

HOLE NO. AH-D-22 

SHEET NO. 1 ,')F 2 

CONTRACTOR: Denali Driiling Inc. STARTED 9: 00 A.~. AugUSt 30 I g 82 
FINISHED 1 :30 P.M. August 21 19 82 

i.1ETWQO 
OF 

ORIUJNG: 

SOIL Rotary Casing and 3-7/8" Tri cone CASING DIAM. <:;H 

ftOCK HX Core Barrel CORE DIAM. 2-5/16 11 

LOCATION: LATITUDE 
llEPARTURE 
BEARING 
INITIAL DIP 

OTHEft' DIPS 

N 3,229,532 
E 746.961 

ELEVATIOHS: DATUM Ground Surface 

SOIL TTPf: 

0 Surficial 

goo 
None 

~: CQlOR, ::oti$1STOICT,lTIU:TUII't, 
-;;,~CQWT~Jtr,I'LASTICITT, ~IUS, 

WATEl' !.DU 011 CIA! II, ETC. 

Tun~ra vegetation. Cobbles 

DRILL FUTFORM 2092.8 1 

GROUND SURFACE 2092.8' 
ROCK SURFACE 2086.8 1 

BOTTOM OF HOlE 2068.8 1 

WATER TABLE -

SA .. I'LE I'OifiUTION 
TOT 

11n. TTl'£•' liZ![ DEPTH !!n'D 

Deposits and diorite boulders present. I 
, .. __ 

Fine material washed out 
' during arilling. ' 

DY ~2-5!l61 

l 

1 !l.5 2/ 

to 
I I ~.5 

4 

5 Highly \'leathered bedrock? 

2' DY 2-5/H: 4.5 0 
1- 6 --1-----l-------------1 to 

Q 

Bedrock 
Diorite 

IAI!IPUIIII IU.fltOO • 
• ll. ~ lii'UT 'Nl'lt 

I· THIN WALL TUelt 
C • I'ISTOII IAMI"lEJII 
0 • COM IAIIfti:L 

Fractured, we~thered. Joints 
and fractures are generally 
hematite stained. RQD 0%. 

:LO 

•~o samp 1 i g. t 
SHII'I'Ifloll COIITAIIIEft 
H ·INSERT 
0 ·TUK 
I' • trATER COitT£11T' TIN 
Q • ~LAII JAft 

ft • CLDTH. tAG 
S • PUOFILH iWi 
Z • DISCAIIDED 

/~ 

INSPECTOR 

I LOGGED BY 

E.J. Klein~auf 

R.C. Powell 
/ L.-~lfl-7, 

APPROVED 4 v~/ /f{/. 
DATE fZ/ ljfrL_ t 

-

- -

CLIENT 

PROJECT 

SITE 

DEI"TK 

9 

c-1 0 I 
11 

I 

12 

'-13 

14 

15 

1--16 

1--17 

1-18 

1-19 

1-20 

l-21 

1-22 

t-23 

f--24-

l-2s 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTiriG ENGINEERS 

BUFFALO 1 NEW YORK · 
DRILLING R·E PORT 

ALASKA POWER AUTHORITY JOB NO. ~57tH). 55 

Susitna Hydroeiectric Project HOLE 00, .l\i.::-£1-22 

Borrow Site 0 SHEET HQ,· 
. 

OF 2 ~ 

. . 
l!QC!!!I'flOII: COlOII, CO!CilST£HCT,!1'1!11CT11M:, ' liAiti'LE 

~TIOiil SOIL TTPf: UATER =n'D1T, l't.AillCITT, COitl'.ftCTNCII, 

'"' 'n$\" WATEl' t.OSS 01t ~~•, ere. 
~~~ TTI'E :Jill!: Dfii'TII ~-

n·iorite Fractured, weathered. 
-:r 1\) "-1/Z 9.0- 4 

: Q-::-~5 to ' . .;).~ (cont) Hematite staining present on 
·->-· Q Q ' fractures. -· ....._ 

!--"""" -·· ...... 

4 DY 2-5/16 10.0 3E -
RQD 07~. to 

14.0 

I 

+-- -· *·-··--

RQO approximately 2mL 5 DY 2-5/16 14.0 5(:- -
to 

19.0 

Fracture~, weathered, 
hematite stained. 

() l 

e-- - ·- . --
RQD Qt,. 

,, 
6 DY 2-5/16 19.0 6l~ 

~ -
~ 

to ~ 
24. ' ! 

l 
li 

, i 

~!any parallel fractures at I 45° to the core axis. Highly 
fractured in bottom 3 inche~. 

"'~!'~-~ .-

Bottom of hole 24.0 ft. p 



- -

CUENT 

PROJECT 

SITE 

- - - - - -
ACRES AMERICAN INCORPORATED - :':ONSULTING ENGINEERS 

BUFFALO t NEW YORK 
DRILLU~~ REPORT 

ALASKA POWER AUTHORITY JOB NO. 

HOLE NO. 

-

P5700.55 

AH-D-23 Susi.tna Hydroelectric Project 

Borrow Site D SHEET NO. 1 OF 11 

CONTRACl~R: Denali Drilling Inc. STARTED 9:30 A.M. August 21, 19 82 
fiNJSHEO 11:30 A.M. Seotember 2, 19 82 
Trlcone CASING DIAM. HW 4-1/21

' 0.0. MET110D 
OF 

DRIWHG: 

LOCATION: 

SOIL Rotary Casing & 3-7/8" 

ftOC.< None 

LATITUDE 
DEPARTURE 
BEARING 
INITIAL DIP 
OTHER DCFS 

N 3,232~870 
E 744,336 

9o0 

None 

4" I.D. 
CORE DIAM. None 

ELEVATIONS: DATUM 
DRIU. PLATFORM 
GROUND SURFACE 
ROCK SURFACE 
BOTTOM OF MOt..E 
WATER TABLE 

Ground Surface 
2163.0' 
2163.0' 

2003.0" 

-

OEICIIIf'Tial: CO\.Oit, COOISISTEIICT, ST11\JCTUM, I A Ill I' L £ I'Dif:TIIATIOII 
WAitli COifTOIT, 1'\.AIIT!QTT t COIII'AC'TJIOS, TUT 

0 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

9 

lOlL TYP£ 

Cobbles 
and 
Boulders 

Sand 

WATP !.CU 0111 Q.\111, f:TC. 110. n..!:e SIU Dlnll II£T'D 

Vegetation and surficial 
deposits. 

Actual contact depth 
_U!}k!}O'!!O~ ________ _ 

1 l'~ 

No S*oling 

4" ; 2.3 

to 
5.2 

9" 

Tan, silty. Sand fine to 
coarse grained. ~!ell 
graded. Occasional fine, 
subangu1ar gravel. Moist. 
Medium consistency. 2 A 2-1/2 6.0-

6.2 
0" 50/2" 

3 As 2-112 ~o:s 1o" 

li:.IIINIIIIII'~'\'111)0 SHII'f'tiiG COIITAI!Ill'l 

G A. S"'-lt Tt.\11 £• AUH!t II • INSERT 
I • TMI~l !liALL 1'\IK F • WASH 0. • 1\IH 
C • "tsTOII -I'U:ft , • WAt£11 COifrtHT Till 

II • CLOTH flAil 
S • PUOrJLII lAG 
Z· OIK.\ftD£0 

13 

~---~0-·C~O~~~~~ft~EL~-----------------------------~q-·~tU~U-J~M~~---~~------~~-----

A~R!NED,//;t;;} ll /':. INSPECTOR 

LOGGED f?ff 

E.J. Kleinkauf 

R.C. Powell 
DATE /2/f/tf- .. 

--

CLIENT 

PROJECT 

SITE 

DEPTH 

9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 
- - - -
-18 

-19 

-20 

-21 

-22 

-23 

-24 

25 

- - .. - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPQRT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site D 

og£11111"11011: COLOR, COIISIST£w.:T, STit'.JCTVliE, 
~IL TYI'£ w.\t£11 Car.EXT, P\.ASTICITY, COUP'IfoC'OeEIS, 

11'AT£lii..Cl$$0R~III, f:TC, 

Sand Tan, Sllty. ~andf1ne to 
(cont) coarse grained. Well 

graded. Occasional sub-
angular grave. Moist. 

little fine grav1:!l. Dense, 
1' layer of red-brown sand. 

Tan, silty. Partly graded. 
Little coarse gravel. 
Moist. Dense. 

- - - - - - - - - - ~- - - - - - - - -
Sand Tan with some red-brown 
and to black layers. Fine to 
Silt ~edium ~rained sand. 

\·u~akly laminated. Occa-
si0'1al dark sand lenses. 
Moist. Dense. 

Boulders and cobbles 
common throughout. 

' 

-

110. TTP£ 

j 

4 I) 

~ /IS 

~- AS 

f-· 

7 AS 

.,..,.-.r-

8 A 

9 A 

JOB NO:. P5700.55 

tiOLE NO; AH-D-23 

SHEET ~ 2 OF 11 

SANI'Lf 1'£11£TMTI!lll 

DUTH ~~ 
TEST 

stn: 

I 17 
24 ' ! 29 

f 
T 

__.,_, 

~ 

4" 11.0- "l ...... jl.l 

< 
11.3 ' 

2-1/2 11.3 r ~...,--;, 9 . ..,. 
to I 21 

l 
31 

13.1 50/4n ! .,_c. •• 

I 
l 
i 
l .-," ... 

2-1/2 14.5 ~ :~1· 20 
22 to l 22 l 

16.5 ~ 25 l ,. 
I 

~""":, 4 •• 

~ 

2-1/2-:r· 1 .o J ,,t" 16 
to , 15 

22 
19.0 43 

~ 

' -- .:..._,.. 

2-1/2 21.0- ~"'~u 60/5" 
21.4 

~~ 

2-1/2 23.o .. o'' 
23.~= I 

I 

50/4" 

>t 

l 



-

CLIENT 

PROJE!.: 

sn£ 
'"'-· 
\ 

DatM 

l.!J 

26 

A~RES AMERICAH li'4CORPORA1ED - CONSULTING ENGINEEnS 
BUFFALO 1 HEW YORK 

DRILLING R~PORT 

ALAS)CA POWER AUTHORITY 

Susitna Hydroelectric Project 
Borrow Site D o 

.soiL TTl'£ 
~JITlo.!!: tOI.OR, COIISISTEIICY,~. 

W.trut c:antlrr, A..UnCIT'I', IXIIII'IICTHOS, 
UTER lDUOIIIlilllll 0 ETC. 

HO. I 'TYP'f: 

Sand Tan. Weakly laminated. I 
and Fine to medium grain:d 
Silt sand. Moist. Dense. 
(cont) 

SAIIIP'l.f: 

SIZE 

JOE! NO. P5700 .55 

HOLE NO:. AH-D-23 

SHEET NO. 3 OF 11 

~TIOit 
Tf:ST 

DE:P'TH II£T'D 

27 - - -sana- - -Tan: soiiie-silt.- Fi'iie-to - - 10 AS 2-1/2 27.0 16" 22 
medium grained. Very 

to 35 
28 poorly graded. Moist. 41 

' 
Dense. 29.0 4'.1 

29 I 

I Silty. Occasional 1/4" 
11 AS 2-1/2 29.0 13" 27 

35 thick silt lenses. to 40 30 
31.0 57 

-31 Occasional fine, sub- 12 A:) i Z-1/Z .. :u.u 12" Zl 
angular to angular gravel. 

to 32 
32 32 

33.0 53 
--

t--3=t Tan, silty. Fine to medium 13 AS 2-1/2 33.0 14" 21 
grained. Very poorly to 33 

-34 graded. Moist. Ver;; dense. 47 
35.0 51 

i-35 -
I 

t-36 

' 
t-37 One large piece of ~ravel- 14 AS 2-1/2 37 .o 5" 58 

diorite. Wet. 
to 61 

t-38 50/411 

38.3 

i--39- - sana - - - -Tan:· silty,- Fine-to - - - - 15 A 2-1/2. 39.0 0" 8/0" 
coarse grained. Partly 

t-40 graded. Hedi um consistency. 
\-let. Some fine gravei. 

41 

- - - - - - - -

CUEHT 

PROJECT 

SITE 

Dti'TK 

41 l 
-42 

-43 

-44 

-45 

ACRES AMERICAN INCORPORATED - COnSULTING ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTBORITY 

Susitna Hydroelectric Project 

Borro\'l Site iJ 

JOB NO. 0 57!10.55. 

HOLE NQ/ l;~-D-23 

SHEET NQ 11 OF 11 

~PTIDil: tOLOR, ~.S1'IIUC:r\NI£, SA.Pl.!P J~ SOIL TYI'!: 1I'ATElt COIITDit', ft.AmCrtT, eo.IIFM:TIIOS, 
WAlElt t.OSS D!llilllll, E Tt:. 

110. T'fl"t Sltt DE:P'TH ~ 
Sand Tan, silty. Fine to 16 AS 2-112 41.0 """I 1? 

coarse grained. Some - i 36 
fine subangular gr·avel. to i 40/3" Partly graded. Medium 

~ 
42.3 ~ consistency. Wet. i 

I r-n-~-''Al2-1/2 ;:T~ I~ 14 43.0 .: .. 
t-- 43.s t _ . 1 60/4" _, : 

l 
t I 

18 AS 2-l/2 45.0 2.7 
to 35 

-46-- - - - - - - - - - - - - - - - - - - - -
~!'I 

72 
Silt Tan-gray. sandy. gravelly. 46.5 

~ -·1 Moist. Very Dense. 
~-~1. I -47- - - Sand- - -Tan=gray.-graveTly.- Both-- 19 AS 2-1/2 47.0- 30 " • and sand and gravel are fine to 48.0 t 65 

-48 Silt coarse grained. Gravel is t 
subi'ounded to subangular. } Poorly graded. Moist. 

t -49 Very de.tse. 49.0-50.5 
possibly frozen. 20 AS 2-1/2 49.0 t :~I 29 

to f 45 
-50 t 45/311 

b0.3 •I ,._...., ·-
-51. 

21 AS 2-li2 51.0 .~ ~·~ 2.1 
to w 40 

-52 • 58/511 

Becomes more sandy with 5.2.4 
depth. Wet. Dense. ."::~J,lt~." 

-53 Gravel to 2" diameter. 22 AS 2-112 53.0- r4'\; 50 
Multi-colored sand lenses. 53.8 . 50/311 

·-·,-~. 
-54 
- - - - -sana - - Mu1t1-co!orea.- [ittTe-- -
-55 gravel ttJ 1" {subrounded to .:;;tt 

angular). Poorly gracled. 23 AS 2-1/2 55.0~ ~~· 70/6" 
55.5 C1 et> .~ •. WE't. Dense. ··~-

-56 

57 L__ 

- - - - - - - -



- -

CLIENT 

PRO.IECT 

SITE 

DUTlt 

57 

58 

59 

60 

61 

62 

- - - - .. -
ACRES AMERICA~ INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING nEPORT 

ALASKA POWER AUTHORITY 

Susitna Hydt·oelectric Project 

Borrow Site D 

~: COLOR, CCildlalEMCT,STI!IJCTU:IE, 

JOB NO. P5700.55 

HOLE NO. AH-0-23 

SHEET NO. 5 OF 11 

SAIIi>LE PO£TMTJOOI SQIL ~ I!JATEA COili'On', f'I..ASTICIT'f, ~NCTNEU, 
TEST WATEA IDSS 011 "IN, ETe. 110. TY1'£ SIZE DLI'nt M:T'o 

Sand Tan, silty, gravelly. Sand 24 AS 2-1/2 57.0- 2" 40 
(cant) is fine to coarse grain~u. 57.7 35/2" 

Gravel is fine grained and 
subangular to angular. 
Partly graded. Wet: 
De it:>~. 25 AS 2-1/2 59.0 9" 1: 

to 19 
44 

Well graded. Gral!el to 61.0 55 
1-1/2 subrounded to sub-
angular. Occasional 
cobbles. 26 AS 2-1/2 61.0 15" 1..7 

to j 31 
49 

63.0 74 
Dense to very dense. 

63 - - - Saiid- - - - - - - - - - - - - - - - - 27 AS 2-1/2 63.0- ,:"U 35/5" 
and Gray-tan, clayey. Trace 63.4 

64 Silt gravel {fine grained). 
San~ is fine to coarse 

I 
grained. Very dense to 

65 hard. lbist. 
I 

t66 
I 

28 AS 2-1/2 66.0~ '"S""a 30 
66.8 50/4" 

t67 
68 

b8 0 ~ 4""1 37 

- - -Grave1 -Tan:gray.- Some-sana,-silt- 29 AS 2-1/2 

f69 
and clay matrix. Gravel to r- 0~ 
211 subrounded to angular. 
Very dense to hard. Moist. I I 

~ot 
< 

70 I 
71 

3'' 150/2" 2-1/2 "l.O-

1--- - 71.2 
72 targe amounts of coarse 

i ' gravel and cobbles. I 
73 I 

-

.; 

'"' 

-

CLIENT 

PROJECT 

SITE 

DEI'Tll 

73 

-74 

-75 

-76 

-77 

-78 

-79 

-80 

~81 

-82. 

-83 

-84 

-85 

-86 

-87 

-88 

89 
(. 

- - - .. - -
ACRES AM~RICAN INCORPORATED - CON~ULTING ENGINEERS 

BUFFALO , nEW YOR~ 
DtlllLING REPORT 

- -

ALASKA POWER AUTHORITY JOB Ht!. P5700.55 

Susitna Hydroelectric Project 

Borrow Site 0 

~rave.1 
(cant) 

QCCRtf'T)(I!II; CotOR, CCMSIStt!CT,STliiiCTIIR!:, 
a11:11 COII1'£XT, PLASTICITY, ~NCTJCUS, 
Wl\11:11 IDSS 011 "I If, ETC. 

Tan-gray. some sand, s11t, 
clay matrix. Very dense to 
hard. Moist. Large amounts 
of coarse gravel and cobbles 

. present. 

Bo:J1der 77.0-78.0'. 

Numerous coob1es. 

HOLE HQ;, AH-D-23 

SHEET Ntt:. 6 OF 11 

I .,. 



ACRES AMERICAN lNCORPOR.~TEO - CONSt ILTING ENG! NEERS 
BUFFALO , NEW YORK 

O~ILLiNG REPORT 

CUENT ALASKA POWER AUTHORITY 
JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project 
HOLE NO. AH-0-23 

SITE B01·row Site 0 SHEET He. 7 OFll 
·-~ t55C!!I'TIOII: COlOR, COitSlSl'EICY,STit!JCTUilE, SACIIP'LE P'EIIE:TMTIOA O!I'TII SQIL nN WUEit CONTEJr'l'. f'I..ASl"ICl1Y. QJ.IIMCTJIDS, = 1IAJEit l.OSS 011 VAlla, ETC. NO. TTl'£ SIIE DEPTH IIET'D 

89 Gravel Tan-gray, sand, 5.1 It ana 
(cont) clay matrix. Very dense _go to hard. Numerous cobbles 

and large amount of coarse 

-91 
gravel. 

-92 
Some silt Sand Tannish gray. 32 AS 2-1/2 92.5- 9" 22 and clay. Fine to coarse 93.8 52 -93 grained. Some subrounded 

511/311 

to subangular gravel. 
Partly gradej. Medium 

-94 consistency. Wet. 
Temperature 12°C. 

-95 
33 AS 2.-1/2 95.0- 9" 37 

96.3 66 
-96 50/411 

-97 

I -98 Well graded. 34 AS 2-1/2 98.0- 13·'-ll 48 
99.4 62 

-99 50/5" 

-100 Little gravel to 1". 35 AS 2-1/2 100.0 13" 15 Dense to very dense. 
31 to 47 -101 

102.0 63 

-102 

·-103 
36 AS 2-1/2 103.{} 5" 26 

104.3 61 
-104 Occasional pockets of 50/411 

overconsolidated clay~ 
105 with hematite staining. 

- - - - - - -

CUEMT 

POOJECT 

SITE 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRI~LING RE.PORT 

ALASKA PO~ER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site D 

DQC!!!I"1lll'N: COUll!, COIISISTEMC'r,STitiJC'fUI!£, ·1 A M p 1. E 
al'TU COICOIT, PI..AS\1CITY. COIII'IIICTlta:l, 

JQB NO. ~~90.55 

HOLE NO: _;;;..-D-23 ( 

SHEET N&J; £ OF 11 

lP'9!EnlllllCtl 

~~--~------~--~-RC-.~.%~; ~ VA ttl! I.DSS 0111 COli It, En;. JIQ. TTI't :mf. DE !'Til 
~~~------~~----------105 Sand Tannish-gray, some silt 

(cont) and clay. Little gravel 
-106 to 1-1/2" {subrounded to I 

subangu1ar). Clay present 
_107 in overconsolidated pockets. l-::=-14::-1---=--=-=-=+-==::;-::::+,.==-~-=-=---l 

Moist. Dense to very dense. 37 AS 2-1/2 107.0 .1~·· 14 
Temperature 14oc. to 34 

-108 

-109 

110 

-111 

-112 

-113 

-114 

-115 

1-llG 

-117 

-118 

-119 

-120 

121 

- -

Increasing silt content. 
Contains red-brown lamina. 
Temperature noc .. 

Dark gray, silty. Very 
dense. Moist to wet. 
Temp~rature 10°C. 

Gray to dark gray. Some 
silt. Sand is fine to 
medium grained. Very 
dense. Wet. 

- .. 

39 AS 

63 
108.8 50/4" 

2-1/2 111.(} ::::• 
112.3 ! 

36 
55 

50/411 

---+--4-----~---+~- .. ~ ~----~ 

t 

- - - -



- - - - - - .. - -

CLIENT 

PROJECT 

SITE 

121. 

-122 

-123 

-1?4 

-125 

-126 

-121 

-128 

-129 

-130 

-131 

-!.32 

-133 

-134 

-135 

-136 

137 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NE'f( YORK 

DRILLING REPORT 

ALASKA POWEK AUTHORITY 

Susitna Hydroelectric Project 
Borrow Site D 

SOIL TY1'!: 

Sand 
(cont) 

Dark olive gray. Fin~ 
grained. Trace silt. 
Very Gense. Wet. 
Ter.lperature 10°C. 

l/2" thick clay layer. 
Temperature eoc. 

Occasional gravel to 1". 

3" layer of silt. 

Fine to medium grained. 
Moist. Temperature 11°C. 

Weakly 1amir.ated. 

JOB NO. P5700.55 

HOLE NO. AH-D-23 

SHEf.. ,· foiO. 9 OF 11 

42 AS 2-1/2 122.0- ll" 22 
123.3 53 

50/3 11 

43 AS 2-1/2 126.0- 9" 24 

44 AS 

45 1\S 

46 AS 

127.2 51 

2-1/2 128.0- 13" 
129.2 

2-1/2 130.0- 14" 
131.3 

2-112 132.0- 12' 
133.3 

2-1/2 136.0- !2" 
137.0 

50/2" 

23 
56 

50/211 

21 
40 

50/3" 

21 
51 

50/3" 

24 
96 

- -

CLIENT 

PROJECT 

SITE 

OEI'TII 

'137 

-138 

-139 

-140 

-141 

-142 

-143 

-144 

- - - - - - -
ACRES AMER!CAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING Rf:""ORT 

ALASKA POWER AUTHORIT~ 

Susitna Hydroelectric Project 
Borrow Site D 

SOIL TTl'£ 
!!f:SCJQI'Tloet: COLOR, CONS!SttHCY,$l'IIIICTII4I[, 

'&\TEll CON1'DIT ,I'LASTICrt'Y, COIIIW::TNDS. 
YIAnR UlSS 011 GAIIII, ETC. 

Sand Olive yray, silty. Fine 
{cont) to coarse grained (mostly 

fine}, occasional gravel 
to 1-1/2. Very dense. 

; Hoist. Weakly laminated. 
Temperature 12oc. 

SAIIPLE 

JoB NO. ~7nu.55 

HOLE ~- ~~D-23 I 
SHEET NO. :;_: OF 11 

48 ·AS 2-1/2 140.0- uu- 24 
!4i .o 93 

49 --------- --------------- AS 2-1/2 144.0- 13"~""'"'1_6_ 

Silt 
-145 and 

Clay 

-146 

-147 

-148 

Olive gray. Thinly 
1 aminated vti th fine sand. 
Occasional fine gravel. 
Dense to very stiff. 
Temperature 10oc. 

145.2 42 
snn" 

50 AS 2-l/2 146.0- lJi'ff'i""" 115 
147.2 31 

50!2" 
t----t---1,... -~:;:.-#.~ ...... ·---

' 

51 AS 2-112 148.0- lifii"i 22 
Alternating layers of fine 149.2 ;: 38 
sand, si1t, and silty clay. ;, 50/2ii 

-149 Thinly to weakly laminated. 1-:-t--t---;----l--+:---

-150 

-151-- ----- r---------------
Sand Olive gray, silty. Fine 

g1•ained. Very dense. 
-i52 Moist. 

153 

52 

1

. AS 2-1/2 152.0-
153.0 

L 

5" i 10 
J 94 

-



I 

CUENT 

PROJECT 

SITE 

-~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
• BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelect'ric Project 
Borrow Site 0 

JOB ~ P5700.55 

IIOLE NO. AH-0-23 

SHEET NO. 11 Or 11 

~ SOIL TlP£ 
t!Q!<!!II'11GII: COLOR, ~nENCT,~, sA It P L £ nM£1lllilTIO!Il 

liATER c:aonDIT, Pl.ASI'ICITY, COMI'IICTIIES$, TEST 

J.::>.j 

-154 

-155 

-156 

-157 

-158 

-159 

-160 

-161 

-162 

-163 

-164 

-165 

-16€ 

-167 

-168 

-

Sand 
(cant) 

WAlE~ l.D$S Oil Glll1, ETC. NO. TYP£ SIZE CEPTII RETD 

Olive gray, silty. Fine 
grained. Very dense. 
Moist. Occasional layers 
~f laminated silt and clay. 

Bottom of l'o1e:: 160.0' 

-

53 AS 2-1/t. 156.0 8" 44 
156.7 50/2" 

.. .. - - - - - - .. - -



- -

CUENT 

PROJ~CT 

SITE 

--- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , ~EW YORK 
DRILLING REPORT 

ALASKA POW,:R AUTHORITY 

Susitr.a Hydroelectric Project 

Borrow Site 0 

JOB NO. P5700.55 

HO!.E NO. f\1-:-0-24 

SHEET NO. 1 OF 5 

sr~RT£0 12:30 P.M. August 23 19 82 
FINISHED 5:00 P.M. Al!,USt 26 IG 82 

CONTRACTOR: Denali Drilling Inc. 

llllEmOD 
OF 

ORIWNG: 

SOIL Rotary Casing and 3-7/8" Tricone CASING DIAM. HI~; 4-1/2" 0. D. 
4" r.D. 

ROCK NQ Core Barrel \~ith Diamond Bit COREDIAM. NQ, 1-7/8" 

LOCATIO',l: LATITUDE N 3,231,080 ELEVATIONS: DATUM Ground Surface 
DRIU. PLATFORM 2165. 9 

0 

i- 1 

-2 

f-3 

DEPARTURE E 741 ,250 
SEARING 
INITIAL DIP !:10° 
OTHER JIPS None 

GROUND SURFACE 2165.9 
ROCK SURFACE 2135.9 
fiOiTOM OF HOLE 21 07. 0 
WATER ,.ABLE 

llDCIUI'TK*: COlutl, CONSISTDICY,S~-niRE, 
WATVI COI(TU(f, Pt..AmCITY, COMI'I\CllftSS, 
WATER I..OSS ~ GAIN, (TC, 

I'ENI:lRATIOII 

~~~~~~L·TY-~-.,~n-~~~~Z~£-.-D~[=I'TH~rft~O~~~ ~T 

Surficial 
Deposits 

Brown sandy grave 1. Some 
silt. Trace organics. Damp. 

I 

-- ··-·~· ·+--+------4 
1 A~ ~-1/2 1.5 £ 

to 

3. I) 

5 
5 
8 
9 

-

1---li----l---- f----·...4---1----4 

[ 

4

5 

-· ~;~d··~·-··__..:1--T-o:n_t_o--br-o-vt-n-. _F_i_n_e_t_o_, coarse
9 
__ +-~1---11--_,.---+---·-t 

grained. Gravel to 1 inch. 
Silty \'lith up to 25% total 

t fines content. Well grat;!ed. 2 
J Dense. Damp. Temperature 
j- 6 8°C. 

AS 2-1/2 4.5 10 
to 
6.3 

j...Q 

Gravel is suorounded to sub-
angular. 3 

Tenperature lO"C. 
I 

r) 
- 8 

c 

A!:. 2-1/2 7.0 I 8 

to J 
9.0 

SAIII't.l NG ~£ll400 SIIIPI'INf: COII'I'AI!I£11 

a ,~. SI'UT TUK 1:• AlMER 
F• WI,UH 

M- IM~Z!IT 
0 ·lUIIE 

l'l CI..OTH VA 
s - l"UUf'lllll 11M 
Z•DI~li0£0 

7 
7 
7 

7 
8 
8 
7 

II • 1'11111 'IIIAU. TUH 
C • l'lmJM SAIII'\..ER 
D • COM. !$All !ttL 

I' - WAT£11 toKTDIT TUI 
Q • CLASS ~All 

------~~~:·-----·---

./7;71!!/7 INSPECTOR E.J. Kleinkauf 

. ·LOGGED BY R. A. Wernciwsld 
IIPPFOVE~ 

DATE 
":J b t... 
jz.ftl"/G7..-

L--------------------------------------------------------------------

- - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BtJFFALO, NEW YORK 
DRILLING REPORT 

- -

CLIENT ALASKA POWER AUTHORITY JOB 00. ;'157!)0.55 

PRO.icCT Susitna Hydroe 1 ectric Project HOLE ~ ;H-D-24 

SHEET NO;. :: OF 5 SITE Borrow Site D 

-----~------~----------------------~----------------------------~ ~ i'!QI£TMTION 
DEI'TH 

9 

c-10 

i--12 

-15 

17 

,.-18 

r19 

20 

-21 

f-22 

-23 

!lOlL f'fP'£ 

Sand 
{cont) 

Sand and 
Gravel 

pRC!tll"nCCM! COlOR, CQlfSISTEMCT,SlRU::TUII£, ·s A M I' L 1: 
WAT'Elli ~. PI.ASTICITT, cctltw:neESS, 
WATDII..OSS ~»t-..1., nc. NO. 'f'l'l'lt S1%£ ot:I'Tll 

r-~--~-----r----~---Jf ~ 
~} 

Tan, gravelly, silty. Gravel 4 AS 2-1/2 
to 1-l/2 inch. subrounded to to 

11.0 
subangular. Damp. 

6 to 8 inch cobble at 
11.5 ft. Hole sloughing. 
Wash is tan colored. 

Sand is fine to coarse 
grained. Silty~ gravelly. 

Tenperature 8°C. 
Moisture content 8 ';.\. 

Gravel to l-1/2 inch. 
Clayey. Tan-gt-ay. Very 
dense. Hoist. Tenperature 
t'<>(' 
.J .... 

5 AS 2-l/2 14.0 

to 

16.0 

- ---1:----+---

10 
14 
15 
17 

·~~ 

15 
22 
28 
35 

24 -----"1----- ~1---------:- ------+·=-=---~---=~!-:=--=--"-=-+"""'='"'""--+-__,.-+._ ::.-
Clay Silty, sandy (fine tJ ccarse 10 AS 2-l/2 24.0- 6 27 

~5 ora inedL Grave 1 and ,•ock r--t~-+---+-"~4.:...:·:...:.7--+--+.....:::;50~ii..:: ··.:::.2-t 
~~--~----.--~~f~rd~orm~le~rn~t~--------------~--~---L----~--"-·~t..----L----~ 



-

r--------------------------------------------------------~ 
ACRES Ata1ERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING REPORT 

a.JENT AlASKA POWER AUTHORITY .lOB NO. P5700. 55 

~OLE NO. AH-D-24 

SHEET NO. 3 OF 5 

PROJEC1 ~usitna Hydroelectric Project 

SITE 

llEPT'II 

25 

BCJrrow Site 0 

11011. 1'VF'£ 

C1:.y? 
(cant) 

S i 1 ty, sandy. Nany cobb 1 es 
and/or boulders. Reck frag-

R6 ments. 1-11 A 2-112 ~~:Q· o 75/.3 

1-27 

-28 

l-29 

!-30--~------~1-----------------------4 

i-31 

1-32 

1-33 

1-34 

r-35 

!-36 

Bedrock Very hard~ slow drillin~. 
Spoo~ samp1er bouncing on 
either boulder or bedrock. 

1-37 Started coril'lg at 37.0 ft. 

1-38 

1-39 

l-4o 
b-n 

-

Andesite Jointed. 

-

Run #1 had 100% core re
covery and an RQD of 93%. 

- -

12 DY 1-7/8 37.0 54 
to 

41.5 

- - - -

ACRES AM.ERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO. ~~:'00.55 

PRO.JECT Susitna Hydroelectric Project HOLE NO. t,-~J-24 

SITE Borrow Site 0 SHEET NO.. ~ -oF 5 

!!a9!!I'Tiete: COLOR, COQISIS1£JtCT,5TlftiCTllll£, IIAIII'L.E (·~wmac DEPTII SOIL TTPI!: 11ATDI can'OIT, fi.AS'OCITT, COiii'IIC'fii!US. 
. TEST WATER LOSS OR GAlli, ETC. IIQ. tTl'£ lltl DCPTH lt*::Y'~ 4T Bedrock Diorite breccia. Weathered, 12 i(con inued' ' 

Andesite fractured. Joints at 45° to ••:;,...._ 

' Hz (cant) core axis on a 4 to 12 inch 
spacing. 

', 

l-43 13 OY 1-7/8 41.5 61: .. 
to 

k4 Run #2 had 100% recovery. 46.5 
80% RQD. .,, 

f-45 , . 

. 
~6 ,, 

;-47 

f-48 48.8-49.4 Weathered zone. 14 DY 1-7/8 46.5 59 -
to 

f-49 Run #3 had 98% recovery. 51.5 
87% RQD. 

~0-- ----- --------------- ~ 
Rock becomes much harder. n 

~1 
Very slow drilling. 

~A-1-52 15 DY l-7/8 51.5 -I 
to 

I 1-53 Run #4 had 100% recovery. 53.9 100% RQD. 

~4 e.·. 

. 16 OY 1-7/8 54.0 24 -
~5 Run #5 had 100% recovery. to 

0% RQD. 56.0 
1-56 17 DY 1-7/8 56.0 35~ -

~~~~~ng0~~ recovery. I to 
.&\7 58.9 

- - - - - - - -



- - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUfFALO , HEW YORK 
DRILLING REPORT 

-

CUENT ALASKA POWER AUTHORITY JOB MQ P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-24 

SH~ET NO. 5 OF 5 SITE 

DEJ"TH 

57 

f-58 

-59-

~0 

J 

Bcrrm•l Site D 

SOIL TYPE 

Bedrock 

(cont} 

---

Qge!!!l"'lDN: COLOR, CCIISISlVtC'f,STR".ICTURE, sA 11 ,. L E 
-.'1£11 ;:QHt'EJC':", fU.STICITY, alllPII.CTMESS, 
'lrA'!£11 IDSS Olt GAlli, ETC, 110. TYPE SIZ£ Dltf'TII 

Bottan of Hole 58.9 Ft. 

* Installed pneumatic piezo
meter with tip at 25.8 ft. 

* 2-inch PVC pipe installed 
to 30.8 ft. 

17 (con inued) 

I 
~----~--------~--------------------~--~~----~-~----~----~ 

- - - - - - - - -



- •• 

CUENT 

PROJECT 

SITE 

- - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YC;K 
(l DRILLING REPORT 

ALASKA PO\ofER AUTHORITY 

Susitna Hydroelectric Project 

Watana Relict Channel 

JOB NO. P5700.55 

HOLE NO, AH-D-25 

SHEET NQ. 1 OF 7 

CONTRACTOR: Denali Drilling IriC. STARTED 11 :00 A.M. 
FINISHED ll : 30 A.U. 

August 27 1 g 82 
Septenber 5 li 82 
HW, 4-1/2" 0.0. UE tOO 

OF 
ORIWNG: 

SOIL Rotary Casing With 3-7/811 TriconeCASJNS OIAY, 

ftOCK NQ Core Barrel With Diamond Bit COREOIAW. 
H Size Denison Core Barrel 

4" I.D. 
NQ, 1-7/8" 

LOCATION: LATITUDE N 3,232,611 ELEVATIONS: DATUM G1·ound Surface 
o~PARTURE E 742,262 
BEARING -
INITIAL DIP 90° 
OTHER OIPS None 

DRILL PlATFORM 1986.7 
GROUND SURFACE l 986.7 
ROCK SURFACE _ 

BOTTOM OF HOLE 1896.7 
WATER TABL£ 

SOIL TYPE 
DDCRII'TI<=I: COLOR, COttSIST£NCY,STIIUCTURt, I A II P L E POCETllATIOII 

WATER CClfiTEKT, PLAmCITY, ~SS, TltST 

0 

f-. 1 

f-.2 

-3 

-4 

>-- 5 

-6 

Surficial 
Deposits 

lrATEII lOSS OR GAIN, ETl:. 110. TY~ SIZE DI!PTII RET'O 

Roots, peat, and other 
organic m3terial. 

1 A 2-1/2 

2 A 2-1/2 

3.0 0 

to 
5.0 

5.0 0 
to 
7.0 

5 
1 
1 
1 

1 
U/R 

1 
1 

!-... 7 ·--- c·~•-•·---1--------------+--+-~f-----+---+--+-----! 

~~;~ia~1 !~~Y~n~~i~/~~~vel, 3 A 2-1/2 7.0 0 
1- 8 wet. Cobbles thrc:.:-;;n0ut. to 

Sand 

:IAIIPI.IIIil IIETHOO 

I - 9.0 
~~:~~--~-------L------------------------~~--~----~----~--~----~ 

12 
7 
6 
6 

lli A • SPLIT TUIIf: 
I - THIll WAU. TUII£ 
C,. PIS'I'Illf SoUIPLEII 
0·1:011!: IIAAI'IEL 

E • AUQEft 
f'. WASH 

INSPECTOR E.J. Kle'nkauf 

LOGGED BY R. G. Adams 

H • INSERT 
0 ~TUllE 
P • WATER CCIITE!fT Till 
0 • liUSS JAfl. 

ft • a.OTH IIAll 
II • PUOI'ILU Voll 
~ • DISC:ARD[O / 

- -

CUENT 

PROJECT 

SITE 

DEPTH 

9 

1-10 

1-11 

L-]2 

i-13 

1-14 

1-15 

-16 

" 

-17 

1-18 

-19 

20 

t-21 

-22 

1-23 

1-24 

~I') 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRiLLING REPORT 

ALASKA POWER AUTHORITY JOB NO. ~s-m.ss 

Susitna Hydroelectric Project HOLE HO, ~ .. -2-25 
Watana Relict Channel SHEET NO: ... ... OF 7 

OQCIIII'T-: COLOR, CCMSISTENCY, STIIUCTUII[, liAUPLE -~noll SOIL TYf'£ !lA TEII COICtnlT, PLAmCITT, Cl*..cTNESS, 
TESt WATER I..O$S Oft GAl W, ETC. NO. TYn liZ£ OEPTH li[T'"'-~; 

Sand Gray, clayey, 111ith angular 
(cant) and subangular gravel 4 AS 2-1/2 9.0 ~ 8 

throughout. Well graded. to 4 
Coarse fragments and cobbles, 3 

11.0 2 mostly diorite. 
"-. ~ 5 lA 2-l/2 rT:V- \. J 

~ 301....2... 

. 

.... ..,. ______ 
6 AS 2-1/2 14.0 H 52 

to 45 
34 

16.0 43 
·-~-- 4, ....... 

Cobbles 
out. 

encountered through-

6A OS 1- 7/8 l7 .o 11 -*-· -to : 
18 . .Q_ .. 

1--

Sampling mode changed cften 
from sp1 it spoon ~o rock 
coring \~hen boulders were 

~ encountered. "\.i -A- '1.-1/'l 20.0 ll t .,o;ReV. 
' " ~· 

l!· 
~ -.... ,,., ..... -. ~· -'1 ·\a A 2-1/2 22.0 __ o_t30/Re• 

8A OS l.J/8 22.4 15 -
to 

Very cobbly. 25.4 

f 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUt:FALO , HEW YORK 

DRILLING REPORT 

CU£NT ALASKA f-U\~ER AUTHORITY JOB NO. P5700.55 

PROJECT Susitna Hydroe~ectric HOLE ldO. AH-0-25 
SITE Watana Relict Channel SHEET NO. 3 OF 7 

09g!!I'TIDM: COLOR, COIIISIST£NCY;S'TiftiCTUfl£, SAMI'l.~ I"DD£TTW<TIOM D£PTK SOIL TTP'£ 1U .. n:R COIITDI'I", PU.STlCIT\', OO!fi'ACTW£U, 
TEST 'IIAT£11 LOSS 01'1 IOAIM, f:TC. 110. TYI'E SIZE D£Pn4 RU'D 

Zt> Sand Gray, mostly medium grained ~ (cc ntinued 
' (contj \~ith some coarser material 

f-26 present. Trace silt. Wet. 9 AS 2-1/2 2~ ' 12 10 Moisture content 14);. 
10 ' to 15 f-27 

27.5 16 

f-28 

f-29 
Sand Rusty brown, clayey, 10 AS 2-1/2 29.0 16 17 gravelly, very dense, moist 31 f-30 to wet. Coarse f•action to 48 subrounded. Moisture con- 30.8. 60/.3 tent 13%. 

-31 
;, 

f-32 
11 AS 2-1/2 :::2.0 6 59 

32.7 fJJ/. 2 
f-33 I Sand moderately tc highly 

oxidized. Fractured 1·oc1< 
-34 to 2 inches present. 

-35 

-36 Becomes more rocr~, numerous 12 A 2-1/2 ~~~2· 0 70/.4 cobbles throughout. 

-37 

-38 
13 A$ 2-1/2 38.0 5 41 

to 80/.4 
-39 1H q 

-40 14 A 

kl 
2-l/2 4g1 0 90 

.. - - - - - - - - -

ACRES AYERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPOR"-' 

CUENT ALASKA POWER AUTHORITY 

PROJECT Susitna Hydroelectric Project HOLE NO. A,.;.....;:-... zs 
S~S:E'!' NO. -t bF 7 SITE 

O£l'nl 

41 

l-42 

3 

f-44 

f-45 

l-46 

f-.47 

HB 

f-49 

'-50 

f-51 

f-52 

-53--

,-54 

f-ss 

f-56 

L57 

Watana Relict Channel 

SOIL. TTl'!!: 

Sand· 
{cont) 

f-----
Silt 

f-----

!?QC1!111'nC11: toi.Oit, COKSIST£!1C't,5TltiiCTUliE, s 14 ll I' L £ 
'IIIAT£1t c:acTDil'", PU.STlem. COIIPlloCT:t£SS. 
WAT£11 tDS$ Oil GAl M • f:Te. 110. TY~ Sll£ D£PTM 

Red-brown. gravelly, with I 
! numerous cobbles throughout. , 

Very dense. j..-,..,:=-4--.--+~,.-.,.,.-h,.,.-.,.---+-~-J....--..,.,..,,...-,:-4 

Sampling difficult due to 
numerous cobbles and 
boulders. 

15 A 2-1/2 ~~-9- 0 1 6~/.3 
t----1f---t---t-'"-"'-'~+--~-,--~ ------! 

I 

17 A 2-1/Z ag:9- Q ·r-~1!/.T 
- ... ~~·•"!~ __._ 

1-rt..-t--n--+.,-,ln 1''7--t t.•o:-r-1. un::-.+--urr~~·· · "tV, • t:. 
1-1--fts-P.-+~----'-r"i.u......col~ ?~-+--- ·-;+··-~··---l 

H 
il 
~ 

~ 
- - - - - - - - - - - - - - -+-::1'""'9-+-=-A~s +-::2--1:;"'/~2~5::-::::3:-. -=-o -+-..r I ~-~ ~2=-=s=--4 
Silt layer 53.0-54.0, lami- to ~- ss 
nated. Some gravel and 54 o ~ 

\coarse sand throughout. 1---1---+---r:=-=· =--+-~·- + .. ---...~ 
n \ Very stiff, moist, oxidated. i 

\ I 

L------------- I l 
I 

Verv rockv. 

- -·- - - - - - -



- - - - - - - - - - - - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLlNG REPORT 
CUENT ALASKA POWER AUTHORITY JOB HO. P5700.55 CUEHT ALASKA POWER AUTHORITY JOB NO. ;~~7{3D.55 

PROJECT Susitna Hydroelectric Project HOLE HO. A J-25 PRO.JECT Susitna Hydroelectric Project HOLE NO. ~--::::-25 
SITE \~atana Relict Channel SHEET tn 5 OF 7 SITE Watana Relict Channel SHEET NQ. ..: bF 7 ' 

OQC!!!I'TIOII; COLOR, C1*SISTEJ<c:Y, sntUCI'UII£, S A.lll PL£ I'EJIEfMTION DEI'Tll . SOIL TYP£ WATEII COIIt'Dir,I'I.ASTICITY, CDIIIMCTIIESS. 
TEST WATER UlSS Olt"-'111, f:TC. 110.. TYK SIZf: DEI'Tll RU'D 

':J/ Sand BrO\·m, fine-coarse grained. l~o A 2-1/2 57.0 0 30/Refj 

f-58 (cant) Gap graded. Gravelly~ silty. 
Very dense. Moist. Very 
rocky. 

OQC!!I1"1'1011: COlOR, ~.STIIUI:TUIIE, IIAIIII'L£ li . 
'', '!!llllmlll,--DEI'Tll SOIL TYP£ 11ATEII CCIII'I'Dn',JII..ASTICIT\', CDIIl'IIICTIIUS, 

n!ST WATEII UlSS O!UOll 11, ETC. 
110. TYK SIZE DEI'T1I 111[1'·~ ,, 

73 Gravel Coarse, subangular. ~I any 23 (con inued} 
(cant) cobbles. 

t-74 
J 

~9 f-75 Denison sampler used becau~e 
of coarseness and hardness. 

~0 ~ t-76 

20A OS 2-5!16 59.0 17 -
-61 

to 
-
1-77 -- ~""-·' 

-62 
63.5 

1-78 , .. 

f--63 t-79 24 OS 2-5/H 78.0 7 -
to 

r~: Lao 81.5 t! 
),' 

~~ 

-65 f-81 ,.,J 
~6 

21 A 2-1/2 gg:r 0 40/.1 
Hi7 

1--68 Predominately medium grained 22 AS 2-1/2 68.0 9 42 with some fine and trace to 68 coarse. Trace silt. Very 69.1 40/.1 ~9 dense. Moisture content 
17%. 

f-7C ·' 

f-82 H ;; 
~ 
i 

~ 
f-83 Gravel and. cored rock. 

> ~-
Gravel averages 1/2 inch, t~ 

25 OS 1-7/B 83.0 1$ 11· 
subrounded to subangular. I -

H34 to 
85.0 1 

~ 
f-85 ~~~L 

I 
I 

f-86 
No sampling. Triconed. i 

l 
-71 

Coarse, subangular. Many 
Cobbles. 

f-72 
23 DS 2-5/16 72.0 21 ·-

&ravel to 
-7~ 77.0 

437 

I f-88 

-RQ ~ 



-

ACRES AMERICAN INCORPORATED - CONSULTIMG ENGINEE;RS 
BUFFALO, NEW YORK 

DRILLING REPOR1" 

CUENT ALASKA Pm!ER AUTHORITY JOB NO. P5700.55 

~ECT Susitna Hydroelectric Project HOLE NO. AH-0-25 

SHEET NO. 7 OF 7 SITE Watana Relict Channel 

Pf;l!C!!!P!!!l!: COLOR, CCllaiSTDICY,STKUCTV!E, s 4 1J I' L £ I'OIItTMTIOSI 
'lllo\TDt CO!ntXT, PI..ASTICITY, OilOII!W;TliESS, Tt:ST 
WATER lOSS Oii.UII, UC' NO. TYI'!E lSIZ£ lle:I'TII llf:T'D 

89 Gravel Gravel anu cored rock. No 
{cont) sa~pling. Hole triconed to 

~O----+--------r~QOQJ·~r------------------~~~4----+---;----~----; 

t-91 

[-92 

f-93 

- -

Bottom of Hole 90 Ft. 

* Pneumatic piezometer tip 
installed at 84.5 ft. 

- - .. - - - - - - - - - - - -



- ...-:~ 
~J - .. - - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORI( 

CUENl 

PROJECT 

SITE 

DRILLING REPORT 

ALASKA POHER AUTHORITY 

Susitna Hydroelectric Project 

Watana Relict Channel 

CONTRACTOR: Denali Drilling Inc. STARTED 9: 30 A .Ja. 

METHOD 
OF 

ORIWNG: 

LOCATION: 

FINISHED 6: 00 P .Ia. 
SCHL Rotary Casing and 5-5/8" Tricone CASING DIAM. 

ROCK HX Core Barrel COREDIAM. 

ELEVATIONS: DATUM 

JOB NO. P5700.55 

HOLE NO. AH-0-26 

SHEET NO. 1 OF 8 

Septanber 3 19 82 
September 9 19 82 
sw, 6-3/4''0.0. 

6" I. D. 
HX, 2-5/16" 

U.TITUOE N 3 > 230' 658 
{JEPARTURE E 7 46 > 598 
et:ARIHG -
INmAL DIP 90° 
OTKER OIFS None 

ORIU.. PLATFORM 
GROUND SURFACE 
ROCK SURFACE 
BOrroM OF HOlE 
WATER TABU: 

Ground Surface 
2214.7' 
2214.7' 
2118.7' 
2104.8' 

0 

1- 1 

2 

t-3 

r-5 

6 

- 7 

8 

r-Q 

Surficial 
Deposits 

Sand 

SAIIPUI\'11 METI\100 
II A· $1'UT lUll£ 

8 • Tltltl WAU. iVK 
C·PllnlM !WI~ 
0 • COllE &AIIIIEL 

IIESQIII'TIOit: COlO", CONSIST£M:T,ST11UCTURt, I A Ill P 1.. E l'tllni!A=N 
'"•Ttll cacTENT, PI..A$TlttTY, COlli~, TDT 
WATtll LOSS 011 G.lllf, ne. MO. TY~ Sl%1!: CUTH IIET'O 

Boulder at edge of hole. 
Numerous cobbles to 4 ft. 

Tan, fine to coarse grained, 
silty, gravelly. Gravel to L+·-·+---+---+--+----1 
2 inches, subangular to r---
angular. Moist. Very dense. 1 
Scattered larger material. 

E~ AIMIEft 
r. WASil 

Jl • INSO!T 
0. Tile£ 

AS 2-1/2 

P • 11AttR ~Tn!T TIN 
Q • tl..Ul JAil 

4.2 13 
to 
6.2 

~ 

II • CUITII. U.ll 
li·I'Utlf'll.ll:-
Z • Dlr.cAIIDED /. • 

37 
55 
25 
34 

INSPECTOR E.J. Kleinkauf 

t.nGGED av R. C. Powe 11 

- -

CLIENT 

PROJECT 

SITE 

OD'Ill 

9 

r-10 

r-11 

-12 

r-13 

1-14 

r-15 

-16 

t-17 

t-18 

r-19 

t-20 

t-21 

f-22 

t-23 

t-24 

t-2s 

- - - - - •• .. 

ACRES AMERICA~ INCORPORATED - CONSULTING ENGINEERS 
BUfFALO, HEW YORK 

DRILLINl'.i REPORT 

ALASKA POWER AUTHORITY JOB NO. '<>5700.551 
Susitna Hydroelectric Project HOLE NO. .{,"to.0-26 . 

Watana Relict Channel SHEET NO• 
.._ 

OF 8 ... 
pge!I~K*: COLOR, ~~-EIICf,~, SAIII'I.[ :I·F.nlmlil~ SOIL TTf£ w:I.TEifCQIIl'tiiT,JILAniCITY, COIII'IiCTJIOI, 

WATEII LOss Oil !!Alii, ne. 
lln'tt!' 

TOT ICI1 nre: SIZE D£1'"111 

Sand Tan, fine to coarse grained, i 
2 AS. 2-1/2 9.0 11 i 20 (cant) silty, gravelly. Dense. i 

~toist. to i 15 . 
' 14 l ., 

11.0 ! 20 
i 

'4 .. -

" ' 
l 
i 
1 
l 
l 
I 

Tan) very silty, well graded. j 
\ 

Gravel subrounded to sub-

lf l·. 32 
angular to 1-1/2 inches. 
Temperature 9°C. 3 AS 2-1/2 14.0 

to l 53 
~· 

15.2 "l40/2 Silt Tan, sandy, gravelly. Sand 
is fine to coarse grained. 
Gravel is angular to sub-
angu1ar (to 2 inches). Well ~ 

graded. Very dense. Moist. 

Temperature 8°C. 

4 A Z-1/2 ~g-~- '('\ ···son - ';It·" 

Scattered coarse gravel and 
cobbles. 

5 AS 2-l/2 ~2.5 11 41 
to 72 

23.6 
~";!'...:..,,.,_, 50/1 

1 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFfALO I NEW YORK 

DRILLING REPORT 

ACRES .AMERICAN INCORPORATED - CONSULTiNG ENGINEERS 
BUFFALO 1 NEW YORK 

DRILLING REPORT 
CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55 CLIENT ALASKA POWER AUTHORITY JOB NO. ~";;;.1'.55 

PR0.1ECT Susitna Hydroelectric Project HOLE NO. AH-D-26 PROJECT Susitna Hydroelectric Project tiOLE f«l :~-:<-26 
SITE Watana Relict Channel SHEET NO. 3 0,"' 8 SITE Watana Relict Channel SliEET NQ; "'', llF 0 

QQCIIIJITIOII: COLOR, COHSI$TbiCY,SI'IIUCl'llll£, SAIII'L£ l'l!lfETMTlOW OD'TH SOIL n?£ WATER C(lJC1[J(T ,I'I..ASTICITT, ODIIl'illCTitESS, 
T£ST WATEft lDSS Oft ~IN, E.TC. MD. 1'TI'E liiZ\t DEI'Tll II£T'o 

Z!> .. 
Silt Tan~ sandy, gravelly. Well 

l-26 
(cont) gr·aded. Very dense. Moist. 

,. 
llQCE!JITIOII: COUlR, ~.S1'IWC1'Uiil:, SAIII'Lf: 

'?D£'17-":noH DD'TH SOIL T'\?£ IWOTEit tan"Orr, Pl.ASTlCitY, COI!II'ileniESS, - "'1£5T WATEJIIDSSOftGAIIt, E.TC. !10. rtpt SIU Of:l"tlt IIC'f''::t:; 
41 I 

.. _,_ 
Silt Olive yray, clayey, sandy, 
(cant) gravelly. Sand fine to 

~2 coarse grained. Gravel to " 
"' 2 inches, subangular to 

f-27-- ----- --------------
Clay 01 ive gray. A mixtur'! of 6 AS 2-1/2 27.0 16 19 

clay, silt, and sand. Well to 26 -28 graded. Gravelly, sub- 28.4 50;5 
angular to angular,to 2-1/2 

f-43 
angular. Partly graded. 
Hard. Hoist. Temperature 10 AS 2-1/2 43.0 -~- 26 13°C. 

~~~8 SW4 
-44 -

f-.29 
inches. Very dense to hard. 
Moist. f-45 

30 Temperature 10°C. f-46-- f------ ---------------
Silt Mottled olive gray to light 

t-31 f-47 
olive brown, clayey, sapdy. 
Partly graded. Sand fine to 

.,, 

~oarse grained. Trace 
t-32 6 inch co~ble at 32.0 ft. 

I A Z-1/£. ~~·~ u lU/j 

t-33 

f-48 
gravel to 1 inch (ro~nded to 
a~gular). Very stiff to 

48.0 
~·r.c"i,,.j..,.•,.-~;-. 

11 AS 2-1/2 ~ 48 . hard. Moist. Tenperature to 50!4 ll°C. Numerous cobbles. 
l-49 48.8 ~ ... ~ 

8 A 2-1/2 33.0 0 33 
t-34 to 48 

34.3 50/4 

,, 
f-50 

t-35 -51 
. 

r36 j-52 

r37 

t-38-- r------ --------------
Silt u1 ive gray, clayey, sandy. 9 AS 2-1/2 38.0 7 38 

Some grave.l to 1 inch (sub- 38.8 50/3 
t-39 angular to angular). Sand 

is fine to coarse grained. 

~0 
Partly graded. Moist. Hard. 
Temperature 12°C. 

1.-41 .. 

f-53 Olive gray, clayey, sandy. i 12 AS 2-1/2 53.2 53 Some gravel to 1 inch. to S0/3 Partly graded. Hard. 53.9 f-54 . .'l<'::::-t! 

~ 
~ 

f-55 ~ 
~ 

1 
HJ6 I 
k7 I i 

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



- - - - - .. - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

Bt:~fALO I NEW YORK 
DRILL~NG REPORT 

CUENT ALASKA POWER AUTHO~ITY JOB NO. . J700.55 

~ECT Susitna Hydroelectric Project HOLE NO.. AH-0-26 
SHEET NO. 5 OF 8 SITE Watana Relict Channel 

OD"lll 

57 

r-59 

l-£o 

-61 

SOIL T'1K 

Silt 
(cont) 

l-£3 --1-----
Clay 

-65 

l-£7 

1-]0 

f-71 

OQCJ!I'TIOII: CJLOR, t:aomslOICY,S'OIUCTUIIE, sA Ill 10 L £ 
WATDt c:oMrEXr, PI..U1l.:m. C:OUI'IICTIIUS. 

""'TOt I.CSS Oft"··· uc. 1:10. T'rl'£ SIZ£ 

Olive gray, clayey, sandy. 
Trace gravel to 3/4 inch. 

IIET'o 

Sand fine to coarse grained • .....,.13::-t-A"'S::-+~2"-"""l'/Z..-+--;::::;--;:;-t--;::5,.-;--1~9::---; Well graded. Hard. Moist. 5~~0 
5015 

Temperature 9"C. 

Scattered coarse gravel and 
cobbles present throughout. 

58.9 

--- - - - - - --- - -- -1---+--+--+--t--->-+---t 
OliVP black, silty. Some 14 AS ?-1/2 63.0 10 20 
fine to coarse grained sand. to 44 
Trace subangu"ial" gravel to 64.3 50/3 
1 inch. Poorly graded. Veryl--t--+----t---t--t---~ 
stiff t0 hard. Moist. 

Tempe\"atur•u 7' c. 

Scattered cobbles. 

15 AS 2-1/2 68.0 12 44 
50/4 ~!O 

~-4---+----+-~hX~.~~----~ 

~t1~3--~-------~---------------------~--~----~----*"----~~------~ 

- -

CUENT 

- - - - -
ACRES AMERICAN INCORPORATED -CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING RE.POAT 

•• 

ALASKA POWER AUTHORITY JOB NO.. ~7Ct1. 55 

~ECT Susitna Hydroelectr·ic Project HOLE NO. 

SITE Watana Relict Channel SHEET ~ ~ iOF 8. 

f!P9!1!UC!!: Cot.OR, CCIOlSISl£IC'r,~. :1 A M p L £ ~~~'1'1011 
IMTER cowr9T,I'i-ASrleiTT, C!:liii'ICOI£U, t----,.--,-.--r-----..-~-1" 'tar 
""'T!It LOSS OllG.\1111, f:TC. 11(\ TYI'f: .StU O«I'TH llln'lb :l 

~;-C-1-ay---r-O-li_v_e_g_r_ay->-.-s1-.l-~-v.---s-oo-e----+~,6o;~Ar-b~~--~t7/·~~-4~~3~r:~Y-----~~~~--~n~~r-2 ~ 
(cant) sand, t~ace gravel. Poorly 

74 graded. Very stiff to hard. 
Moist. 

75---r-------+---------------------~ 
Clay 

76 

78 

79 

f-80 

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

Temperature 9~c. 

f-83--~' ----~--------------~ 
3ilt 

I-B5 

l-86 

I 
r-ei 

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. !~oist. 

Clayey. Green-g~ay staining I 
around some gravel. 

17 AS 2-1/2 78.0 
to 

79.5 

1-88 
Temperature l1°C. ·2n A 2-1/2 8S.O ""(> 

12 
21 
62 

20/0_j 

-



ACRES AMERICAN INCORPORATED - CO~'"'IJLTING ENGINEERS 
BUFFALO , NEW YO' 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P';/00.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-iJ-26 
SITE Watana Relict Channel SHEET NO. 7 OF 8 

1:!Q9!!'TI0!!: COLOR, ~.STWIICTUII£, SAII.PL£ P£M£fllllTIOII OEPTII SOIL T\1'£ U'I'ER CQfT'DI1', PU.STJcm, COIIII'!IoafaCS. 
TEST Wol.lEt UIS$ 011 GAlli, ETC. 110. l'TP£ SIZE: DE !'Til II'ET'o 

~9 ~ 

Silt Mottled olive gray, sandy, 
(cant) gravelly, clayey. Sand fine 

~ 90 to coarse grained. Gravel 
rounded to angular (to 2-l/2 
inches). Hematite staining. 

~ 91 Dense. Moist. ,_21 A 2-1/2 21·9: 0 50/2 

L 92 

1- 93 
Triconed through rock [\22 A 2-l/2 93.0 0 20/;; (boulder?) from 93 to 96 ft. 

~ 94 

-95 

1- 96 
Bedrock Fractured. 50% of fractures 
C'orite at 200 to horizonta1. 

~ 97 S1ight1y to moderately 23 DY 2-5/H 96.0 47 -weathered. More weathered REC=10Qj at 97.5 to 99.0 ft with to 

RQD<'"201 ~ 98 sand infilling joints. 99.9 

- 99 98.5 2 to 3 inches andesite 
gravel layer. 

HOO 
Fractured. S1 i£tL.".:ly 
weathered. 4 to 5 inches of 

REC= 50' 1-101 · argillite and diorite 24 DY 2-5/lf 99.9 30 
gravel to 2 inches. RQD=-"15' 

to 
1-102 104.9 

I 

1-103 Highly weathered. Becomes 
less weathered with depth. 

I 
1-104 

--~u L1m; I I 

.. .. -

CLIENT 

ACRES AMERICAN INCORPOfi•\TEO - CONSULTING .ENGINEERS 
BUFFALO , MEW YORK 

DRILLING ~~PORT 

AlASKA POWER AUTHORITY JOB NQ; P5700.55 

PROJECT Su:")itna Hydroelectl'ic Project HOLE ~ AH-~-26 

SHEET NO; B OF 8 SITE Watana Re 1 i ct Channe 1 

OEI'Tll sou. nP£ 

105 Bedrock 
Dio. ite 

l-106 (cant) 

HIJ7 

I 
-108 

1-109 

~i<!!f: COlOR, CQt8lSTEJIC'f,STRUCTUIII!:, sA liP 1. £ 
~ ~. J'l.ASilcm, ClOitl'ltCTKDI, 
OTOt LOSS 011 COlli!:, ETC. NQ. ' TYpt; Sll<E DE !'Til 

Jointtd and fractured. 
Slight weathering .present on 
joint surfaces. 

25 DY 2-5/16 l 04.9 60 

to 
109.9 

f-l1 ° -+-----1--B-ot_t_orn_o_f_.-Ho_1_e_1_0_9_. 9-F-t-. -li---+--1-·--J-----J..."',-- -r 
-111 

l 
t 
I 
! . 
' 1 

' 

f 
-! 
l 
l 
l I 

I 
l 

\ 
\ 

J 
4 
l 

d 
d 
:1 

J 
If I X ,, 
~ 
~ 
~ 

I 

- ·- - - - -



- - - -· .. - - -

CUENT 

PROJECT 

SITE 

CONTRACTOR: 

METHOD 
OF 

OOIWN6: 

LOCATION: 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

HOLE NO, 

P5700.55 .I 

AH-D-27 Susitna Hydroelectric Project 
Borrow Site 0 SHEET NO. 1 OF 13 

Denali Drilling Inc. STARTED 
FINISHED 

SOIL Rotary Casing; 3-7/8 and 
2-15/16" Tricone 

ROCK NQ Core Barrel with 

5: 30 P .u. September 5 t9 82. 
3:00 P .w. Sl:'iptember 17 19 82 

CASING DIAlll. HW, 4-1/2" 0.0. 

lATITUDE N 3,231 ,126 
DEPARTURE E 749,709 
BEARING -
INITf.Al DIP 90° 
OTHeR DIPS None 

4" I.D. 
Diamond Bit CORE DIAM. NQ, 1-7/811 

ELE\'ATIONS: DATUM 
DRILL PLATFORM 
GROUND SURFACE 
ROCK SURFACE 
BOlTOU OF HOLE 
WATER TA&l£ 

Gff4W1•Surface 
2148.8' 

1953.8' 

~' COlOR, CONSISTa«:Y,STl!UCTIIM, sA It pI.£ 
WATER~. PLASTICITY, COUPACTHUS, PDI£TIV.TIQII 

~~~~-----.~---rft~~~.o~ ~ WATER 1.0$$ Olt G.t.l H, £TC. NO, TYP£• SIZE OUTM 

0 
Surficial Tundra vegetation and 
nepos its sm·f i cia 1 soi 1 s 1-l 

'-3 

~ -··-+------~----------------~~4-~---+--~--~--
Sand Bro\'m, gravelly. Little 

silt. Mostly fine grained 
with some coarse!"' sand. 
Coarse, subangular gravel. 
Medium density. ~loist. 
Temperature 4°C. 

1 AS 2-1/2 5.0 
to 
7.0 

5 16 
13 
7 
7 

-9 
~----~------~~-------------·----------~~~~~-----L----~--~----~ !!AtiPUittl li.U»>O 

• A· sn..trTUK 
I· THIN "lllU. "TUN: 
C-PI$1\!llt ~1'1.£11 
lJ - eon UAIIEI. 

INSPECTOR 

l.OGGEO BY 

E.J. K1einkauf 

R.G, Adams 

SHII'I'IIM COICTAIIC!:R 
IC • INSERT 
0 • 'nllll! 
P • liATVt COIITDn" TIN 
Q • IILA.Sa JAil 

II- CU>TH IWI 
S • I'UOFILY 11M 
Z • OISi:AIIO,. 

- -

CLIENT 

Pf!O.JECT 

SITE 

DEPTH 

9 

-10 

-11 

12 

13 

14 

-15 

16 

17 

18 

H9 

RO 

21 

22 

23 

24 

l-25 

- - - -· 
ACRES AMERICAN INCORPORATED - CONSUI.TING ENGINEERS 

BUFFA~O, NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

-

'-.,,' . 
Susitna Hydroelectric Project HOLE Nl:t: ~;"'~:--27 

Borrow Site D SHEET Ntl .:w 13 

1)QCI!!I"n<*: COLOR, COIC$ISTEHC;Y,~. SAitf'l.£ 
i 
~noN SOli.. TYPt: WI.TE!t CONTEIIT,I'I..ASTlc:m, altll'lliC"I)IUS, 

TnT 1l'ATDI\.C$S OIIIG.t.l~, £TC. 
ICQ; TY~ SIU D£1"11t ll!lT'Il!' 

Sand Brown, gravelly. Little 
(cont) silt. Mostly fine gra·rned 

with some coarser sana. 
Coarse, subangular gravel. 2 A 2-1/2 10.0 Q 21 
Medium density. Moist. to 15 

16 
12.0 21 

i -
I 

' i, 

i 
I 
' 

Brown, gravelly. Some silt 3 AS 2-1/2 15.0- l 38 and clay. Dense. Moist. 15.7 ilJ/.2 Temperature 7°C. 

t-
' 

t 

' 
I 
f 
I 
i 
f 
l 

I t 
4 A 2-l/2 ~8:~~ 

·u~ 
Cobbles and i' ,ot.-2-Cobbles Very rocky. • and coarse gravel. Poor F 

Gravel sampling results. Very t 
~ slow drilling. ,, 
t 
f, 
·I 

I 
y 

i 

I 
J I 

i 

-

I 



ACRES AM~RlCAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORl< 

DRILLING REP 0 RT 

CLIENT ALASKA POWER AUTH3RITY -JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-0-27 
SITE Borrov/ Site 0 SHEET NO, 3 OF 13 

cqcRti'TtOM: COLOR, Ct\HStST£1iCT,STRIJCTIJRE, SA .. PL.E PEIIETlU.TION DIE'I'TII SC!tL T'fPE WATE!I CCif'I'ENT, PLASTICITY, COioiPOJ.CT!iESS, 
TEST 'WATER I.D$S OR GAl N, ETC. NQ. nnl SIZE DEI'Tll RET'o 

25 Cobbles Very coarse gravel and I and cobbles. 
[-26 Gravel 

(con.t) 

-27 

-28-- ------ --- ·--- - - - -- -- - .. 
Gt·ay, gravelly, clayey. 5 I'~ 2-1/2 28.0 9 51 Sand 

I to 46 
-29 Some silt. Sand is 29.3 70/.3 predominately fine grained I 

with occasional layers of 
-30 coarser material. Gravel is 

subangula~. Very dense. 0 A 2-l/2 ~R:~~ 0 75/.2 

1 

Partly grdd..:d. Temperature 
-31 7°C. Occasional to some 

: . cobbles •. 

-32 

-33 

-34 

-35 I A Z-1/2 ~~:~- 0 90/.3 

-36 Very cobbly. Poor 
sampling results due to 

-37 
coarseness of material. 

-38 

-39 

-40 
8 A 2-l/2 40.0- 0 65/.2 

40.2 
-41 

- .. ... ~- - - -

l 

-

CLIENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , N E.W YORi< 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO.. :;:5700. 55 

P~ECT Susitna Hydroelectric Project 
HOLE Ntl t.~-D-27 

SHEET I>\~ 4 CF 13 SITE Borrow Site D 

DIE'I'TII j SOIL TTl'£ 

I 

41 

l-42 

'-44 

~5 

[-47 

j-48 

l-49 

-50 

-51 

-52 

-53 

-54 

-55 

-56 

-57 

-

I 

Sand 
(cont) 

-

ppc:Rti'TIOM: COLOR, CONSISlVICY,STRIJCTURE, 3 A Ill I" L E 
WATE!I CClfl!l(f, PLASTICITY, COIIIPo\CTNES3, 

WAT!lt I.DSSORGAIH, ETC. NO. T'tpt: SIZE ~EI'lll 

Gray, gravelly, clayey. 
Some silt. Sand is mostly 
fine grained \'lith some 
coarser layers. Gravel is 
subangular to angular. 
Very dense to medium dense. 
Moist. Partly graded. 
Temperature 10°C. 

(Hole sampled on 5 ft 
interval) 

Same materia 1 . 

Some rocky zones. 

- -

9 

1---+---4-----l~4:...:.1 :::.· 8~ -.-·-=· .....___:::B..:::.!0/~.:..::.3-1 
AS 2-1/2 41.0-1 ~. 42 

i 

10 AS 2-l/2 44.0- "~~~ 
1---+--t---t-4~4.-..=.·..;;..B_.., -~ 85/.2 

AS 2-1/2 49.0~ t; s 19 
50.0 ! 70 

1---+--+----!---+,,,~.J. 30iRef. 

11 

- .. 



CUENT 

PROJECT 

SITE 

OEI'TM 

57 

- - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING REPORT 

-

ALASKA POHER AUTHORITY JOB NO. P5700. 55 

Susitna Hydroelectric Project 

Borrow Site 0 

SOIL TrH; 
!!~SCRII'TIOH: COLOR, CONSISTENCY, STIIUCTURE, ·.1 A It P L £ 

!<ATER CCWTVIT • PLASTICITY, COUPACTIIESS, 

HOLE NO. AH-D-27 

SHEET NO. 5 OF 13 

WATDI LOSS OR GAIN, ETC. 110. I TYPE SIZE D£PTK RET'O 

l'tNETIIATlOif 
TEST 

Sand 
(cont) 

Gray gravelly, clayey. Some 
silt. Mostly fine grained 
sand. Very dense to medium 
dense. Hoist. Partly graded 

f-<io --~-Sa_n_d---4-G-r_a_y_,-s-il_t_y_._c_l_a-ye_y ____ L_i_t-tl-e~,l~3-hA~s-+~2~-1~/~2~~60·.-.o~1~4~r-~5n2--~ 
gravel (subrounded to sub- to 59 
angular). Mostly medium 61.2 50/.2 
and fine grained sand. 
Partly graded. Moist. 
Very dense. 

~3--+------+--------------------, 

1-64 

f-65 

1-66 

-67 

f-68 

1-69 

-70 

-71 

-72 

-73 

Sand Bro\o~n, gravelly, silty, 
clayey. Gravel subrounded 
to subangulur. Sand mostly 
medium and fine grained. 
Poorly to partly graded. 
Damp. Very dense. 

Bro.wn, gravelly. silty. 
Trace clay. Slightly 
moist. Partly graded. 

'14 !AS 2-1(2 

15 AS 2-1/2 70.0 8 
to 

71.2 

l 

15 
52 

70/.2 

- -

CUENT 

PROJECT 

SITE 

D£Pnt 

73 

:-74 

r-75 

~6 

17 

78 

19 

f-80 

f-81 

~2 

f-83 

f-84 

~5 

~6 

f-87 

f-88 

~9 

.. - - .. - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRil:.LING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site 0 

JOB Nit '4>5700. 55 

HOLE NQ;. 'i.~-D-27 

SHE;ET NC;; £ OF 13 

i 

-

I 

SOIL TrH; 
1!£SCRI.-riOH: COlOR, COHSISTEIICY, STIIUCTURE, 5 A W p L !: 

'tiiAT£11 caiTE!IT, I'\.ASTICITY, COMPACTNESS, '1 KKtTR4TIQ!t 
1--..,,----.-----r-----.--....;' Tl!:ST WAT£11 LOSS OR GAll!, ETC. HQ. T"fl't Sill: OEPTk 

Sand 
{conti Brown, silty, gravelly. 

Trace clay. Mostly medium 
grained sand with some fine 
and coarse grained. Very 
dense. Partly graded. 
Moist. 

No recovery - rock. 

81.0- 84.0 Wash water 
sho\o~ing gray color. 

Ver,y slow drilling due to 
cobbles in hole. 

II 1\ 

18 A 

~ 

2-1/2 85.0~ ~ . 56 
85.8 80/.3 

f 
I 



-

I ACRES AMERICAN INCORPORATED- CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

' CUENT ALASKA POWER Atn'HORITY JOB NO. P5700. 55 

PRO.IECT Susitna Hydroelectric Project 

SITE Borrow Site D 

89 

-90 

f-91 

92 

f-93 

-94 

f-95 

1-97 

-98 

SOli.. Trl'£ 

Sand 
(cant) 

I 

tl'rO'Im, si 1 ty, gravelly, 
trace clay. Very dense. 
Cobbly. Poorly to partly 
graC:ed. Moist. 

93.0 ft Sand or gravel 
zone - lost drill water, 
nudded hole. 

-99 Gravel Coarse gravel and cobbles. ---------1---------------
-100 Refusal on Rock. 

-101 

-102 

-103 

-104 

-:_105 

- -

Rocky. Very slow 
drilling. 

-

HOLE NO. AH-D-27 

SHEET NO. 7 OF 13 

20 A 2-1/2 95.0- 0 33 
95.8 75i.3 

I 

- - .. -

CUENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRlt.LING REPORT 

ALASKA POWER AUTHORITY JOB NO. ::bS700.55 

PROJECT Susitna HYdroelectric Project HOLE NQ:. 4'-'-D-27 

SHEET NO; 8 OF 13 SITE Borrow Site D 

OEPTit 

105 

:-106 

r-107 

r-108 

r-.09 

-110 

~1n 

:-112 

r-113 

-114 

r·t15 

r-116 

r-117 

-118 

r-119 

SOli..~ 

1 Gravel 
{cant) 

. 

l 

!?pCI!ltmOH: COLOR, tcHStSTEH<:T,S'Tlluc:TUII£, 
W.S.TVI COHll:Nr, FV.STICITY,QlYNCT!IESS. 
WATE!t I.D$$0AGAIN, ETC. 

Coarse gravel and cobbles. 
No successful sampling due 
to density and coarseness 
of mate~ial. 

Ve~ slow drilling due to 
rocky material. 

Ve~ hard. Hole 
tricor.ed ahead. 

- -Gra'veT- ~ -very coarse-; dense - --- -
and material. Very difficult 

'• 
SAUI'LE l H:~C£T~~AnOH 

r-~---r----~--~r-~' TOT 
lfQ. ~ T'II'S: SIZE OEPTII ~· i 
22 A 

I . 

2-1/2 105.0 
105.7 

':: ' 85 
; . 60/.2 

-120 Cobbles drilling. LJ 
~-~12~1--~------~------------------._~--~'----~--~ 

- - - - -



- - - - - .. - - .. ... _ - ... -
ACRES AMERICAN INCORPORATED - CONSULTING ENG!NtERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK. 

DRILLING REPORT 
CUENT ALASKA POI-JER AUTHORITY JOB NO. P5700.55 CUENT ALASKA POWEP. AUTHORITY JOS NO. '<~5700.55 
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-~'7 PROJECT Susitna Hydroelectric Project HOLE NO; ~'4-Q .. 27 
SITE Borrow Site D SHEET NO. 9 OF 13 

OQCI'IIP'TlON: COLOR, CONSISTENCY,STliUCTUl£, SAioiPt.E I PEI1ETIIATION OLPlli .5011 .. TYl't: ¥lATER COKT"£NI", PI..ASTICiTT, COMPI\.."TNESS, 
TI':$T' "'"TEll LOSS OR GAl H. 'ETC, HQ. T'f!'E SIZE DEPTH Rrro! . 

121 Gravel Cobbles and coarse gravel. . 
and Very dense. Difficult 

f-122 Cobbles drilling. 
(cont) 

t-123 

1-124 

SITE Borrow ~ite D 
' SHEET ii~ ;(l OF 13 j 

pESCRII'T10U: COLOR, CONSISTEHC't,STRUCTURt:, SAWI'\.1: • . 'PDIETIU.TIO!f OLPlli son .. TYPE WATER COHTEHr, PLASTICm, COW~ESS, 
TEST n WATElt LOSS OR GAIN, ETC. 

NQ. Tfl'f: I SIZE CEPT!i I Rtl"''l; 

~7 I Gravel Very dense. coarse material. 27 {co~"-inued) I l 
and Very difficult, sl0\'1 

! 38 ! Cobbles drilling. Repeated rlrill I i (cant) water loss in highly -; . 
t-139 

permeable zones. 
l 

~_j H40 .. 4 . i 
I . 

H25 -· 
24 A 2-"t/2 125.0- 0 50/3 

125.3 
t-12·) 

J-127 251 OS 1-7/8 125.3 18 -
I to 

1-128 I 130.0 

1-129 

I '-130 ·--
l 

~131 

26 OS 1-7/8 130.0 18 -
to l-132 

133.5 

H41 I 
I ' 28 DS 1-7/8 140.0 l ~---.. ~; 

~ ..... l 

' 1-142 to 1 i 

14s:o I ! 

I I I 
l ~ 

-143 
f ' I 
! l 

I -144 l 1 
l 

' J -145 -2-;ios 1-7/8 14s.o .. ~ 1 -
Gravel jammed coring bit. to l l 

-~ -146 146.5 t· 
_,_,... .. 

l -147 

' Hole advanced with tricone I -148 
bit. ! 

-133 -149 t 

-134 -150 

-135 

27 OS 1-7/8 135.0 23 -
-136 Very hard. 

to 

140.0 
1-137 

I i -151 

-152 

I 
I 

-153 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING JfE PORT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS J 
BUFFALO, NEW YORK 

DRILLING REPORT 
l CUENT ALASKA POWER AUTHORITY JOB NO. P5700.55 CUENT ALAS~A POWER AUTHORITY 

JOB NO. ::~7CD .. 55 

PROJECT Susitna Hydroel~~tric Project riOLE NO. AH-D-27 PROJECT Susitna Hydroelectric Project HOLE' tv.;. ~~""-:'-2.7 
SITE Borrow Site D S~EET NO. 11 OF 13 Borrow Site D ~~ 13 SITE SHEET Nc; c;;. C.F 

CQC1111"110N! COlOR, CONSISTEHCY,sn!UCTUll!:, ~All!'t.£ 
_II'EliETRATioN !)lJ"Tlt SOit. TYl'£. 'II'AT!:It COHTDIT, PLASttcm, COIII¥<CniESS, 

TEST 'lfA'TUI t.CSS 011 G.\IN, ETC, IIQ. TYPE SIZE DEPTll i!ET'D I 
153 Gravel Very coarse gravel an~ 

and cobbles. Very slow, 
i-154 Cobbles difficult drilling~ 

l c.ont) 

!?mRIJITIO>I; COlOR, CONSISTVIC'r,STRIJC'TU;l£. .SAM;>t.£ 
~OH Da>nt !Oil. TTP£ !rATU! ~,I'I.ASTII:m, COIIPACT!I£SS, 

WAnlt t.CSS~G.\IK, ETC. - "'m 
IIQ. TYrc SIIE DEPTll ~ ... ':): 

169 Clay Gray. Laminated throughout 
{cant) with slight amounts of 

!-170 silt. Stiff to very stiff. ~ ~_-::-_.~ 

Moist. 33 AS 1-1/2 170.0 :.t 19 
-155 155 - 157 ft. Some brown 30 DS 1-7/8 155.0 18 plastic clay returned on 
'--156 dri 11 too 1 s. to 

157 .o 

to 24 
H71 32 

172.0 36 

r-172 ·-

H57 
Clay Trace fine grained ' Gray. I sand. Stif-F Moist. No I 1-158 1 ami nat~, m •• 

f-159 I 
I 

!-160 I 

31 lAS 1-1/2 160.0 14 53 
to 58 

64 1-161 
162.0 73 

l 
[73 ' I l 

I 

1174 

t-175 I Lami·•ated with thin 
~ --r-Gray. 34 AS l-l/2 175.0 ':)-"" 20 layers of light gray silt. ~ .... 

Trace sub-rounded gra"el. to 31 
1-176 Hard. Moist 29 

177.0 40 

f-177 """'""""''• +-

i-162 
i-178 Gravel Coarse, rocky material. 

and 
i-163 

f-164 I 32 Gray. Laminated throughout AS l-1/.! 164.0 24 22 

I Cobbles 
f-179 

; 

\ H80 "-':·~ 

with silt on interfaces. No to 42 
f-165 sand vis:ble. Hard. Dry to 39 

slightly moist. 166.0 68 

~ .. ' 35 DS 1-7/8 180.0 ,. --' 

c-181 DiamCJnd cored. to 
' 

1-166 

-167 

I 185.0 ~ 
·l 

-182 I .~ 

., 
-183 # 

~ 
1 

I-16B 4 
~f 

-184 il 
'l 

-169 ·i 
-185 ~ 

~ 

- - - - .. .. .. - - - - .. - - .. - - -



·- - - - - - - -
r-----------------------------------------------~--------------~---·~ 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY 

PROJECT Sus i tna Hydroe 1 ectri c Project 

SITE Borrow Site D 

JOB NO. P5700.55 

HOLE NO. AH-D-27 

SHEET NO. 13 OF 13 

Q£SCRII'TIOH! COLOR, CO.~SISTI::I«:Y,STRUCTIIR£, S A 11 p L E 
I'£HETRATlON 

1----.---r----.----.,..-~ TEST 
w.\T!:JI Cotn"EHT, I'USTICI"<'f, COWPACTHESS. 

WATEI' )SS CRGAIIt, ETC. NO. TYPE SIZE OEPTH 

Cobbles and very c~arse 
gravel. ~ole advanc~d with 
tricone bit from 185,0-
195.0 ft, no sampling. 

Very rock drillinq. 

Bottr.·t. of Hole: 195.0 ft 

* Installed therm)stor 
string to 175.0 ft 

RET'!> 

- - - - - - - - -



.. - - - - - - - -
ACRES Art~ERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO 1 NEW YORK 
DRILLING REPORT 

CUEHT 

PROJECT 

SITE 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Watana Relict Channel 

CONTRACTOR: Denali Drilling Inc. S1ARTED 
FlNISHEO 

SOiL. Rotary {;as i ng and 3-7 /8" Tri cone METHOD 
OF 

ORIWNG: ROCK NQ Core Barrel With Diamond Bit 

JOB NO. P5700.55 

HOLE NO. AH-D-28 

SHEET NO. 1 OF 16 

1 0: 00 AM. 'September 11 19 82 
1:30 P.Y. September 21 19 82 

CASING DIAM. H~!, 0. D. 4-1/2'' 
I.D. 4" 

COR£01AM. NO, 1-7/8" 

LOCATION: LATITUDE N 3 ,232, 782 
DEPARTURE E 751 ,610 

ELEVATIONS; DATUM Ground Surface 

l)I(I'TH 

BEARING -
INITIAL. DIP 90o 
OTHER DIPS None 

OE!CIIii'TIOIII' COlOR, COIISISTENCY, STRIIC'IliR£, 
WATEI'l COOCTEJrr, I'U.STICITT, COMNCTHf;SS, 

DRILL. PLATFORM 2226.3 I 
GROUND SURFACE 2226.3' 
ROCK SURFACE -
BOTTOM OF 110LE 1992.3' 
WATER TABLE 

IANPLE I'UETRAT!Ofl 

0 

1- 1 

WATEI'l ll)SS OA GAIN, ETC. NO. TYK. SIZE 0£1'TK IIET't ;- nsT 
~----+-~------~-------------------------+---~--+-----r---~~ 

Surtii.i<l~ 
Deposits 

Tundra veg~tation and sur
ficial soil deposits. 

2 

3 --·-t-----·----·--·----1 
Silt and 
Sand 

light olive gray, fine to 
coarse grained, trace fine 

1 AS 2-1/2 I 
I 

- ··-
2.0 12 2 
to 3 

4 
4.0 3 

4 gravel to 3/4 inches diameter.I---1--+---+·---+--+-·-
~ 

5 

6 

'r 7 

'r 8 

9 
SAioii'IJIICI NETHOO 

• A· Sl'llt TUK 

I I · THIM W4U. TUIII!.: 
C • I'ISWN MIIII'I.EII r Q • COllE IIAIIIlEL. 

2 A 2-1/2 4.0 . 0 
to 

Moist. loose to medium den
sity. Partly graded. 

6.0 

3 A 2-1/2 6.0 0 
to 
8.0 

Scattered cobbles. 
4 A 2-ld-r-s:o- 0 

It• Al.OCIEI'l 
r • WASH 

SHIP!'IIOCI CO!ITAIJIEI'l 
II ·IMSEI'IT 
0 -lU&E 
I' • WATEI'I COIITEifT ,.Ill 
11 • CILAS$ JAil 

10.0 

II· Q.OTH !!.A$ 
S • PUOI'ILU IAQ 
1 • Dlsc.\110£0 

6 
7 
6 
8 

8 
7 
8 

10 

iT-
10 

- -

CLIENT 

PROJECT 

SITE 

DEI'TII 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

f 
19 

20 

21 

22 

23 

24 

r-zs 

- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. l!:700.55 

Susitna Hydroelectric Project MOl.E ~-1 l{~-0-28 

Watana Relict Channel SHEET *t ,!:: OF 16 

SOIL TYK 
pgc!!l1"'!!9!!: COLOR, COIISISTOIC'f,STIIUCtliiU:, 

W4TEI'l comnrr, f'\..UTlcm, COMI'!IItTIIEU, 
SAIIII'L.£ I 

\~TICII 
TUT WATEI'l ll)SS Oil GAUl, £1'C, 

HCl TTI'E SIZE DEI'TK M:!"~' 

Silt light olive gray. sandy, some 4 (~01 tinued 13 
gravel (rounded to angular) 13 
to 1-l/2 inches. Partly f-~-·- ~~c· 

graded. Very dense. Moist. 5 AS 2-1/2 10.0 1" ... 
10 ... 

to 13 
17 

12.0 16 
~,_;, 

Poorly graded. Slightly 6 AS 2-1/2 12.0 ,.,~ 

9 plastic. '.·~ 

to 13 . 
13 

14.0 20 
~- ·"-Stratified with occasional 

7 AS ?-l/2 14.0 ... 
6 layers of silty sand. ~'!' 

21 to 
15 

16.0 18 
.. f 0 " 

Light olive gray, some fine 
8 AS 2-1/2 16.0 ~ 20 to coarse grained sand. 

zo Poorly graded. Some gravel to 26 {subrounded to subangular). 
18.0 30 Jl Very dense. 

~' -0- -~-· < 

9 AS 2-1/2 18.0 , ... 
18 ,, 

Clay 
LiQht olive gray, silty, to 18 

26 some fine to cf'arse 20.0 28 grained sand, trace gravel to 
3/4 inch (subangular to r-- ---~ t--"' ;~,.;.;_: 

0 angular}. Decomposed diorite 10 AS 2-1/2 20.0 lB 9 cobbles. ~loist. Very dense, 
15 some iron staining present on to 20 gravel. Striations appear on 

22.0 24 some gravel. Clay content 
increases \'lith depth. -·c- ~----
Moisture content 0/ 

t;. 11 AS 2-1/2 22.0 lS 15 
to 13 

15 
24.0 15 

L1gn~ olive gray. silty, 12 P.S 2-1/Z I 243f 21 9 
trace sand. Stria ted grave 1. to 14 

26.0 



ACRES AMERICAN U4CORP0RATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CUENT ALASKA POHER AUTHORITY JOB Ni). P5700.55 

PR ,.!CT Susitna Hydroelectric Project HOLE NO. AH-0-28 
SITE Watana Relict Channel SHEET NO. ;) OF 16 

OQC!ai'TION: COLOR, CQ(SISTtHC'r, STIIIJCTIII'E, SAIIPL£ I'OETMTIOII DEPTH SOIL TYr£ lli\TDI CClNTEKT,I'I.ASTlcm, COIII'IICTIIE:S, 
TEST -~ LOSSORQIN, ETC. NO. TYI'£ Sl%£ llEI'Tlt II£T'o 

25 Uay Hematite staining on gravel. 12 {co tinued 21 
(cont) Very stiff to hard. Chan~ing 30 

f-26 to a medium g~ay co1o~ with - --
increasing depth. I 13 AS 2-li2 26.0 16 12 

27 to 20 
40 

27.8 50/4 
28 Gravel subrounded to sub-

angular. Hard. Mosit. 14 AS 2-1!2 _2~:g~ 3 50/3 
Cobbly. 

29 

30 Scattered coarse gravel and I cobbles. 

31 

32 
15 A 2-1/2 ~~:Q- 0 25/3 

33 

34 Olive gray. Contains 
striated gravel. Mosit. 16 AS 2-1/2 34.\J 19 21 Decomposed diorite fragments 

to 48 35 present. 63 
35.8 50/3 

f-36 

17 AS 2-1/2 36.0 2i 27 
r-37 to 41 

75 
38.0 80 

-38 Temperature 7°C. 

f--39 

f-40 nlive gray, trace striated 18 AS 2-l/2 40.0 12 29 gravel to 1-1/2 inches to 59 [-.41 (8-10%). Hard. Moist. 41.3 

- - - - - - - ·- - -

ACRES AMERICAN INCORPORATED - CONSULTING ENC,iNEERS 
BUFFAW, NE':i YORK 

0 Rl LLlNG REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO, t15700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. nn-D-28 

SH!;:ET NO. ..:_ OF 16 SITE 

41 

~2 

-43 

J-45 

f-46 

i-47 

~8 

f-49 

-50 

-51 

Watana Relict Channel 

SOIL TYI'I! 

Clay 
(cant} 

QGg!ti'TIO'II: COLO!t, CC~d~Uf:IICT,~, 
WAlER COC19'I' ,I'!.ASTICtt'l'. catii'N:TliiO$, 
IU.TDI ~OftQIN, ETC. 

Olive gray, silty, trace 18 (con inued) 50/3 
grave.l (subrounded to sub- 1--'-':....t-'-=..;.:p.:...:.==:;;.J't----t-~--=:.::::L..;=---t 
angular). Trace fine to 
medium grained sand. Gravel 
is striated. Moist. Tem-
perature gttc. 

19 0 

Striated gravel to 2 inches. 20 AS 2-l/2 45.0 lS 
Trace fine to coarse grained 
sand. Temperature 8°C. to 

Silty, trace gravel to 
1 inch. Gravel is subrounde< 21 
to subangu1ar. Some gravel 
striated and/or polished. 

AS 2-1/2 

47.0 

49.0 
to 

51.0 

17 ' 

17 
47 
60 
66 

13 
30 
49 
68 

j-53 -- r- ----- ------- --- ---- --{--,2'h"2 +-:.A-;:-S -h:-2-...,.1/;-;;2~-=-51. 0;:;-t-_...,.;.::=~ "'-. -,3::-;;;0-:";!2:---1 
Gravel Olive gray, clayey. Gravel ~~-, . 

size to 1 1/2 inch; sub-
r-54 rounded and striated. Trace 1 silt. Hard, moist. 

rss 

r-s6 
I-57 

- - - - .. 

I 

- - - -



- - .. - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-0-28 
SITE Watana Relict Channel SHEET 00. 5 OF)6 

pgcmPnOJC: COLOR, COICSISTENCT,STIIUCfUIIE, SAIII'LE I'OIETAilllOM OEJ'TW SOIL~ WATEft COHTDrT, i'LASTICm, COIIII'.IoCTIIQS, 
TE:.T -TEK LOSS OII.O.UC, ETC, II C. TTl'£ SIZ£ OEPTK MT':~ 

57 Clay Olive gray, silty. Some 
23 AS 2-1/2 57.0 22 16 

I-ss 
gravel (to 2 inches) sub-

23 rounded to subangular. to 33 Gravel is striated. Trace 59.0 52 sand, mostly coarse grained. 
f--59 Hard. Moist. Tanperature 

5. 5° C. 

f-6o 

f-61 Scattered cobbles. ~ 

24 AS 2-1/2 61.0 11 15 
High plasticity, silty clay. to 24 

k;z Several vertical gray fine £2.1 30/1 
sand seams present, 
decreasing in prominence 

1-63 with depth. 

l-64 ., 

! 
25 AS 2-1/2 i 64.0 21 12 

f-65 to 28 
38 

66.0 39 
f-£6 

. 
~7 

f-68 . 
26 AS 2-1/2 68.0 14 16 

to 20 k;9 Noisture content " 45 .r!'• 

69.8 50/4 

-70 

f-71 

f-72 1 Temperature 5.5°C. 27 AS 2-1/2 72.0 20 18 
to 22 

~73 i 74.0 

- - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORX 
DRILLING REPORT 

-

CUENT ALASKA POWER AUTHORITY JOB MO. :;:5?00.55 

PROJECT Susitna Hydroelectric Project 

SITE 

OD'TH 

73 

74 

75 

76 

77 

t-78 

t-79 

1-32 

l-£3 

I-SS 

~7 

f-as 
-89 

Watana Relict Channel SHEET ~. ~· OF 16 

SOIL TT1'C 

Clay 
(cent) 

~f'TIOM: COlOil, CCIISlSTENCT,nftUCTUII(, IIAMI'L£ 
., 
1 "'D..l"l'MT10111 WATEft COHTDrT ,l'I..UtlcnY, COIIIf'M:TIIIE:SS, 

~ 

~ WAT£lll LOSS Oil GAUl, ETC. 110. Tfl'£ SIZE DI:I'Tit Rr'ltt : 

Olive gray, silty. 27 (con inued) ' 30 some { 

gravel to 2 inches (sub- ' 42 i 
rounded to subangular), T .~ ""·-
striated. Trace fine to 0 ' l mostly coarse grained sand. I 

Hard. Moist. l 

Occasional cobbles. 

Sand content <5%. ·1--............ ---t- ---+---+--" t '"·~~-
Tanperature 4. 5° C. 28 AS l-1/2 77.0 2-t j 17 

4 30 
to 1 ·37 

{ 79 0 t 53 

~t . -r-
, 
1 
~ 

I 4 

Mod~rate plasticity. Grav;l t---}-t----f--r~·1 
str1ated. Tanperature 5. 0 C. ?g l AS 2~ 112 81 . 0 · :.=:..t; 

1 

.. · 
'''"~ 

Gravel and/or cobbles 
encountered. 

Tanperature 4°C. 

Trace fine to coarse grained 
sand. 

Temperature 5°C. 

I to ; 
83..0 

1--.. i ·--·~r---r--·.~ 

ia .I ~s 2-112 85.0 16 
to 

86.3 

22 
43 
56 
69 

26 
55 

50/4 
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ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NE\'4 YORK 
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB NO. P5700.55 CUENT ALASKA POWER AUTHORITY JOB iiKl. P~;<.J::_55 

PROJECT Susitna Hydroelectric Project HOLE NC. AH-D-28 PROJECT Susitna Hydroelectric Project HOLE NO. AM-":..:·-28 
SITE Watana Relict Channel SHEET NO. 7 OF 16 SITE Watana Relict Channel SHEET HQ. $ $16 

tlg9!!PTIOft: COlOR, COIISIST£HCr,5TltUCTIJIIE, SAIIf'L£ ~llOII DEI"nt SOIL TYPE wt.T£11 can£Jrr. P\.ASI'ICilY. aJII:I'IICTIIDS, 
iUT w.Al'£1t IJ)S3 Ofi!OMII, E:TC. 110. 'I'T1'£ SlZ£ Df:l'lH UT'o 

89 
Clay Olive gray, silty, some round 31 AS 2-1/2 89.0 11 28' 
(cont) to subangular gravel to 2 to 67 

90.0 90 inches. Trace fine to coarse 
grained sand. Gravel is 
striated. ~1oist. Moderate 

91 plasticity. Temperature 5°C. 

92 

OQ!<!II'TlOil: CO!..OII, ~.~, SAil! I' I.£ f 
DEPTII SOIL TYPE W.TElt COIITUr, PLMTICilY, aliiii'III:TliiO:I, j""N::SiWIOit 

'IM.TVII LOSS OIUolla, E:TC. - TYI'£ liZ£ DE:l"tll ~·r ~ 
105 Gravel Diorite cobbles and gravel. 

(cont) Gragmented cobbles to 9-1/2 
lOE' inches. Partly graded. 

Olive brown silty sand 37 DY l-7/8 105.1) 30 -
107 adhered to rocks. Argillite 

& to gravel to 2-1/2 inches (sub-
rounded to subangu1ar); 

OS 109.5 striated. ' 108 l 

93 109 ~ 
~ 

32 AS 2-1/2. 93.0 24 17 
94 Temperature 7°C. to 29 

36 
95.0 60 

95 
;) 

110 Diorite and argillite gravel; 
38 OS 1-7/8 109.5 10 striated. Trace silty sand -

adhering to gravel. 
to 111 . 

96 
112.6 

< 

l 
112 ' 

97 
33 AS Z-1/2 g~-~- 7 ,~jl 

9B 
Gravel Material type changed. 

Numerous cobbles and much 

8 
L 

39 DY 1-7/8 112.6 -113 9 inches diorite cobble. to 
Striated. 113.5 -·· 

114 r40 OY 1-7/8 113.5 4 -
to 

99 coarse material causing poor ; 

sample returns. 
115 3-1/2 inches diorite cobble. 115.2 -·. 

fractured. 41 DY 1-7/8 115.2 5 ~ 

100 

101 
34 A Z-1/l {g~ :~- u '::JUFt.. 

116 n•i11ing rate slow due to i to 
ci"'cu1ation being blocked by 117.5 what silty sand is present. 

117 .. 

102 '118 

103 Diorite cobbles ranging from 
4-9-1/2 inches. Striations l\35 A 2-1/2 103.0 0 25/0/ 

119 

appear occasionally. Trace 
36 DY 1-7/8 103.0 6 -104 argillite gravel. Some; 

to silty sand adhered to cobbles 
105.0 105 

120 

l 121 

- - - - - - - - - - - - - - .. - - - -
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ACRES AMERICAN INCORPORATED - COttSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO-, NEW YORK 

DRILLING REPORT 
CUE NT ALASKA POWER AUTHORITY JOB P«l. P5700.55 CLIENT ALASKA POWER AUTHORiiY JOB NO. ~~-':~S-55 
MOJECT Susitna Hydroelectric Project HOLE NO. AH-D-28 
SITE. Watana Relict Channel SHEET 1'(0. 9. OF 16 

PROJECT Susitna Hydroelectric Project HOLE NO. ..\:~-w:'-28 

SITE Watana Relict Channel SHEET NO. '.:' OF 16 

9g!:!!!I'TIOM: ':OLOR, COI<SISTENCT,~, SAI!l .. Li!. f'!HETRi<TlOII DEI'TII SOIL TTl'£ ... TDI CCMTE!fT,I'LlSTICITT, COII~S, 
T£ST v.\TDI l.D$S CIA GAUl, t:TC. 110. TYPE SIZE D!:Fnl ll'tT'o 

lZI Gravel Diorite and argillite cobbles 

r-122 
(coot) and gravel in a silty sand 

matrix. 

QQ!<!I!I•TICN! COLOR, CQdJSlEJOC'r,ST1IUC'I'U!I£, $AIU'I.E 
~· DEI'rlt SOil. TTl'£ IL\lDI alfiTDT,I'LlSTI~. ca11'111CTWQS, 

w.l.TDII.OSS OAW•, ETC. 
~!).:-

'TESt" 
,.0. 1"'rl'E SIU D!:Plll 

137 Clay Olive gray. silty. Thinly 46 {con dnued) 
(coot) laminated, slightly plastic. 

138 Occasional gravel present. 
Very stiff to hard. Hoist. 

f-123- t-- 1-139 
Temperature 6°C. 

Clay Olive gray, silty, sandy 
(fine to medium grained) witt 

124 weak lam·inations of clay and 1-140 
silt. Very stiff to very 
dense. Slightly plastic. 

125 Noist. \-lood embedded in sand 
layer. 42 AS 2-1/2 125.0 16 17 

f-141 r-'- "" ' 

to 34 126 126.3 50/4 1--142 
1 

r-127 . 
43 A 2-1/2 127.0 0 28 

to 29 128 128.2 50/2 

f-129-- - -~--- 1-------~---.-----
Sand Oliv£ ~ray, fine to medium 44 AS 2-112 129.0- 9 47 

grained, trace silt. Very 129.8 50/4 
130 dense. l 

f-143 
J 

Laminated, very stiff. 
-~:..:r . .,._,_,... Occasional nodules of very 47 AS 2-1/2 143.5 24' ; l1 1-144 hard overconsolidated clay. 

Highly plastic. Temperature to 16 
20 5° C. 

145.5 27 1-145 

r-- _.,., 

f-146 

131 T8llperature 5"C. 45 AS 2-1/2 131.0 12 20 1-147 
to 74 

f-132 
Silty, very dense, moist, 

132.0 r-148 

Occasional very thin layers 
1-133 of c1ay. . 
134 

--' ~· 

f-149 Olive gray to olive black. 48 AS 2-1/2 148.5 2't 13 
Occasiona1 very thin lami- to 16 
ndtions of very light 9ray 17 

150 silt. Temperature 3°C. 150.5 25 

-n.c::tlloo 

1-1·35 H51 

r-136 - • 1---- --------·-·--

._ _____ 
Clay Olive fray, silty, thinly 46 OS 1-7/8 136.0 28 -

t-137 !~~~na_~~Pv~~"~}iff to ,!~.0 
152 

~-



I ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
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uur·r·KLV 1 ncn runl\ 

DRILLING REPcORT 

ACRES ,_,MERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPORT 

CUEHT ALASKA POWER AUTHORITY JOB NO. P5700.55 CUENT ALASKA POWER AUTHORITY JOB HO: :P5700.55 
PROJECT Susitna Hydroelectric Project HOLE NO. AH-D-28 PROJECT Susitna Hydroelectric ProjPct HOLE JG ~H-0-28 
SITE Watana Relict Channel SHEET NO. 11 OF 16 SITE \<latana Relict Channel SHEET I'I!Q. "12 OF 16 

Qg£l!!I'T'IO!C: COlOR, COIISISTEHCY, STitUCT'UII£, $Aiilf'l.£ PD!ETMTIOII DD'Tif SOil. TTl'£ t:A'\'!:11 c:tKT'DCT0 Fl.A$TICin', COUI'IICTIID$, 
TF..$1' WAT£11 1.DS$ 011 GAl IS, ETC. 110. TTPE 5I%£ C€1'TM MTD 

153 Clay Olive gray to grayish black, 
(cont) silty. Laminated. Very 49 AS 2-1/2 153.5 24 8 -154 stiff. Highly to moderately 

15 plastic. Thin laminations to 20 of light gray silt present. 155.5 28 -155 

~156 

OQXIIII"T!'lll~ COlOR, CX»C$1il'EHCY,~, SA ll.f'l.l!: 
P'DI£TM~ OD'Tif SOil. TTl'£ 11ATEI! cncTDIT, Pl.AlmCITY, COIIIMC'TIIt.sS, 

TUT WAT£11 lDSS 011 GAlli, ETC. 110.. 7TH sa£ ct:I'Tit IIC':tl 169 Clay Olive gray to dark gray, 52 (con il'inued) 19 (cont) silty, laminated. Very 21 -170 stiff. Slightly to highly 
plastic. Rare nodules of ~':l' l 

l 

171 
overconsolidated clay l oresent. Thin laminations ' of very light gray silt ' l 
corrmon. Temperature 7°C. I 172 

J 
r-157 173 

J 
~ . 

-158 
Olive gray to o1ive black. 50 AS 2-1/2 158.5 24 13 Very stiff. Laminated. 16 -159 Temperature 6°C. to 20 

160.5 25 

53 A 2-1/2 173.,5 .. 
. ~ 11 t-174 "' to 17 

175.0 J 23 
r-175 l 

-""" l.,, ___ 
:l 
:t 

-160 ~ 176 1 

i 
r-161 177 I 
r-162 

-163 

-164 Rare nodules of very hard 51 AS 2-1/2 163.5 18 14 
to 16 overconsolidated clay 165.0 20 present. 

r-165 

t 

178 l ~ -.<Y. ~'-'::. ·-
179 Olive gray to medium gray, 54 AS 2-1/2 178.5 lS i6 

silty, laminated. Madera ~ly to 19 
I to highly plastic. Thin 180.U 26 

180 layers of light gray silt. -· Temperature 5°C. t4oist. 

181 

r-166 182 

-167 183 

-168 184 

!:::169 52 lAS 2-1/2 _il~:! II:$ II b1.a5. 

- - - - - - - - - - - - - .. .. - - -
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ACRES AMERICAN INCORPQRATED - ~QNSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY 

PRO.JECT Susitna Hydroelectric Project 

SITE \.Zatar.a Re 1 i ct Channe 1 

D£1"111 

I~!> 

r-186 

r-187 

r-188 

189 

r~o 
i-191 

-192 

-193 

r-194 

-195 

-196 

$GIL TTPf; 

Clay 
(cont)· 

Olive gray to medium. gray, 
silty, laminated. Moderatel) 
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. 

~----+--------+--------- -------
f-197 Silt 01ive gray, sandy (frne to 

coarse grained}. Poorly 

JOB NO. P5700.55 

ijOLE NO. AH-0-28 

SHE£r NO. 13 OF 16 

-

:-198 
graded, Trace round to sub- lr---+---·.J-..---..l!----+--+----1-;~ angular gravel. Scattered \_55 A 2-1/2 197.5 0 20/0 
cobbles. Layers of brown 
silt to 1-1/2 inch thick 

r-199 present. Slightly moist. 
Dense. May contain organics. 

r-200 

blnl 

- - - - -·- •• 

ACRES AMERICAN INCORPQRATEO - CONSULTING ENGINEERS 
BUFFALO, HEW YORK 

DRILLI.NG REPORT 

-

CLIENT ALASKA POWER AUTHORITY JOB 1«t P5700.55 

PROJECT Susitna Hydroelectric Project 

SITE Watana Relict Channel 

0£1"111 

201 

r-202 

203 

204 

205 

206 

(-207 

i-208 

SOIL TTPf; 

Silt 
(cant) 

QgSitii"TIOIC; COLOR, COII:ISTEHCY,~, 
Wl<'nll CO!CTEIIT,I't.AST!CilY, CX*I'W::ntDS, 
tiTEII LOSS OR GAIN, ETC. 

Olive gray, sandy. Poorly 
graded. Trace gravel {round 
to ~ubangular). Scattered 
cobbles. Layers Jf brown 
silt to 1-1/2 inch thick. 
Slightly moist. Dense. May 
contain organics. 

Several layers of medium to 
dark bro'tm silt to 1/4 inch 
thick. Organics. 

SAUPLt: 

!CO. TYI'£ SIZ£ 

HOLE NQ AH-0-28 

SHEET~· 14 OF 16 

[ST. A~ l.-lfL 2g~:Y-i -s-· ~~,, 
!---~ i•""'·' ~·-

t 
{ 
t 

-

f-209 ~ ~- z-l/~ 1Bf~:t ~ . so~2 -- ~-+ ··-+~~--~ 
Olive gray to gra:ish brO\vn. ! 

t-210 

~---r--·---

f-211 Silt 

R12 

f.<213 

r-214 

f-215 

·216 

f-217 

t 
lt ---------- -"---- ·--·!---· ~---· t 

~n~!/1 i~~a~~a~i~~ i~n~edium 59 AS 2-112 21o.s~ ::z 19 
gr~ined san~. Very st~ff. to ~ ~~ 
Sl1ghtly mo1st .. OccaSlO~al 21 2.3~ 50/4 
zones of very th1nly lamma- f---· __ ----1---~·---!,. ~ r-··---1 
ted dark brown and red brown r---t--· t~·---
silt. Org.anics {wood) pre- . 60 AS 2-112 212.5 l 23 
sent throughout. Trace to 30 
striated gravel (su~~ounded 

214
_
2 

52 
to subangular), ___ _ ~ 50/2 

Temperature 6°C. 
Poorly graded. 



-

ACRES AMERICAN INCORPQRATED - CONSULTING ENGINEERS 
BUFFALO, HEW YORK 

DRILLING REPORT 

CUENT ALASKA POWER AUTHORITY JOB NQ P5700.55 

PROJECT Susitna Hydroelectric Project 

SITE 

DEPTH 

Rl8 

Watana Relict Channel 

SOIL. T'rP£ 

Silt 
(coht) 

Light olive gray, clayey. 
Trace sand. Very stiff. 
Organics. Poorly graded. 

HOLE ~ AH-D-28 

SHEET NO. 15 OF 16 

r--~·" ~---- - - - - - - - - - - - - - - -j-,,..,--+-,...-+.,.,-.r7>'r~crn--z:-i~-+--r~'1717rl 
b I J\S Z-l/2 ~1~· ~- 4 !>UU/4 

220 

221 

-222 

Sand Gray-brown. gravelly (to 
1-1/4 inch}. Gravel is sub
rounded to subangular and 
fragmented. Moist. Ve•·y Dense 
Partly graded. ' 

-- ~" Sand-and- Grayish-tan-:- Fi'ne-to medium- -1-r.....-hrr-f~,...,...,-t-,'T'T':rt:"-t-~+-T,.:S'Tio~!l~-i 
Silt grained {mostly fine). La- o<:: AS "t.-l/"l. m·~- 5 

-223 
yered with weakly lam1nated 
silt. Moist. Very Dense. 

I 224 __________ -----------·-- --
Sand 

63 A 2-l/2 ~~~:~- 0 160/5 

-226 

227 

f-228 

:-229 

f-230 

t-231 

f-232 

Grayish tan, grave 11y. Sand ~-,;-::-~'""""'~~....,..--h ........ -..--f-,..--r--I'TX?.-nr-; 
is fine to coarse grained. 64 AS 2-l/2 ~~{j- 3 200/4 
Gravel is subrounded to sub-
angular to 1-l/4 inch. Trace 
silt.Well oraded. Moist 

- - - - - - - - -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , HEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB »0. ~5700.55 

PROJECT Susitna Hydroelectric Project 
HOLE ~ .;~-D-28 

SHEET~ ':;6 OF 16 SITE 

D!PTH 

233 

Watana Relict Channel 

QQCIIli'TIOol: COLOR, CO!tlhSTEitC:T,STli\ICTUIIE:, 
IIA~ CCfC':'tX1",1'1.AST1CrtY, COIII'IIqND5, 
WA~ I.D$SOII;AIN,IETC. 

NO. TYP£ 

Sane. 
{cont) 

Grayish tan. gravelly. Very c 

I f'£1f£>MTIOII 

II.,;::;; l TUT 

~~~~~· Thin layers of silt. r-6-5 A 2=f(2'+=z?1'3=1i,_·~""'s+<· -~~ ~ 160 
234f---r------~~~~--------------~---r--r-- ~t 

235 

236 

237 

Bottom of Hole 234.0 ft. 

* Pneumatic piezometer in
stalled in hole with depth 
to tip 226.0 ft. 

I ~----._------~----------------------_.--~---~--~.----~--~----~ 

- - - - - -



- -

CUENT 

PROJECT 

SITE 

- - - - .. - -
ACRES AMERICAN INCORPORATED - CONSULTiNG ENGINEERS 

BUFF~LO , NEW YORK 
DRILLING REPORT 

ALASKA PO\{ER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site D 

JOB NO. P5700. 55 

HOLE NO. AH-D-29 

Sl"ii£T NO. 1 OF 11 

CONTRACTOR: Denali Drilling Inc. STARTED 
FINISHEO 

SOIL Rotary Casing & 3-7/8" Tricone 

7:00 A .u. September 19, 1 s 82 
4:30 P.u. September 24, 1~ 82 
CASING DIAU. HW, 4-1/2 11 0. 0. METHOD 

OF 
OAILUNG: ROCK None CORE OIAU. None 

4" I.D. 

LOCATION: LATITUDE N 3,238,258 
DEPARTURE E 757,174 

ELEVATIONS: DATUM Ground Surfat:e 
2411.0 

0 

1 

3 

BEARING -
INITIAL DIP 90° 
OTHER DIPS None 

DRILL PLATFORM 
GP.OUHD SURfACE 
ROCK SURFACE 
BOTTOM OF HOLE 
WATER TABLE 

2411.0 

2251.0 

SOIL iTK 
~PilON: COLOll, t014SIST£NCY,~R£. • .. "Oil" f. E !'flltll\ATIOIII 

WATER COMTDrr. 9\..ASTIC:ITY t ~"US, ttSi 

Surficial 
Deposits 

WATER U)SS Oil GAIN, ETC. NO, rrrt:tiiJ SIZE O!Pilt KT'O 

Tundra material, organics. 
Spongy \'lith root and other 
vegetation. 

4 --·~~sa~n~d----~T~an~t~o~ln1~9r.htd~b~~ot~wh~n~.~M~o~st~l~y~--,-r-AS-i-2_-,-,-2~-4-.0--r1~8-;--~ll~-
fine gra1ne Wl some 20 

5 medium grained. Little silt to 22 
and gravel. Gravel is fine 6.0 37 
grained and angular to sub-

6 

7 

8 

9 

s.Aiiii'UIIQ MtTMCO 

a 4• SPUT lll~ 
t - Tlilll IIAU. lllt! 
C • f'lm»> SAIII'lER 
0 • COllE 1141111[\. 

:mgular. Poorly graded. 
t1edi urn density. Moist. 

INSPECTOR E.J. 1\leinkauf 

LOGGED BY R.G. Adams 

2 AS 2-1/2 

3 I AS 2-1/2 

3HIPf'IIIG <:OMTAIN£11 
II • IIISEI!T 
o •lllllE 
f • WAT!II COIITVrT Till 
Q • ALAS$ JAil 

APPRO\/ ED 

DATE 

6.0 
to 
8.0 

12 

fLO- 13 
10.0 

II· a.oTII UA 

s - I'UGFIUI IIAGL" 
2 • OISCAIIOEO 

cL 

13 
20 
23 
20 

13 
20 

- -

CUENT 

PROJECT 

SITE 

OEPTM 

- ~ 

-10 

-12 

-13 

-14 

-15 

-16 

-17 

- - - - - - -
ACRES AMERlCArt .NCORPORATED - CONSULTING ENGINEERS 

BUFFALO , NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site 0 

JOB Nt. 05700.55 

HOLE NO. C..'i-J-29 

~f:C:T NO; ;:' OF 11 

SOIL TTP'£ 

Sand 
(cant) 

Light brown, silty, gravelly. 3 {co tinued ' 18 
Mostly fine with some medium --+-=t-·---+----+- ' 21 
to coarse grained. Fine 4 AS :; . .-.l~-1'"""'1-gravel (subrounded to sub- 2-1/2 10.0 .., 
angular). Dense. Moist. to ~~ 
Poorly to partly graded. 

19 Trace clay. 12.0 

-

--+-~----+---+·-,;'_..,_ . ..._ __ -4 

Sand Br01·m, gravelly, silty, cla
yey. Predominately fine 
grained. Clay content de
creases with depth. Very 
dem·-. Poorly to partly 
graded. iloist. 

5 AS 2-l/2 

6 AS 2-1/2 

12.0 14. 9 

to 
14.0 

14.(\ 16 

to 
16.0 

16 
21 
~2 

22 
38 
42 
47 

---~~~---+-----r-~-~~ -----=f 
7 AS 2-1/2 16.0 1~ 2} 

to 
18.0 

47 
48 
45 

-18 --1------ 1-------------,--~·+---+---11---·~ r .. .........__ 
Sand arown to rusty brown. Gra-

-19 

-20 

-21 

-22 

-23 

-24 

-25 

velly, silty, trace clay. 
Mostly fine with sQme coarse 
and little medium grained. 
Fine gravel lsubrounded to 
subangular). Verv dense. 
Poorly graded. Hoist. 
18.5-zcr.o Cobbly zone. 

8 AS 2-l/2 20.0 H! 
to 
21 .0 

24.0 Hf 
to 
26.0 

:i. 

1 
I 

~ 

24 

54 



CLIENT 

PROJECT 

SITE 

DEP'Tll 

-25 

-26 

-27 

-28 

-29 

-30 

-31 

-32 

-33 

-34 

-35 

-36 

-37 

-38 

~39 

-40 

-41 

- -

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , tJEW YORK 

DRILLiNG REPORT 

ALASKA POWER AUTHORITY JOB HO. P5700. 55 

Susitna Hydroelectric Project HOLE HO. AH-D-29 

SHEET NO. 3 OF 11 BorNW Site D 

SOIL TYU 

Sand 
(cant) 

-

pgcml"t""UN: COLOR, COIISISTEHCT,STII'~, S .& II I' l. E I'EJIEt'¥"fiOR 
-.ATEII c:antlfT, PI.ASTICJtT, CDIIII'It.CTICESI, TEST 
WATEIILDS$ Oft!Oo\lll, ETc:. NO. TTl'£ 'aE D£PTK J!ET'O 

Brown-rust, gravelly~ silty. 9 {co tinued 
Little clay. ~lastly fine 
grained sand \'lith some 
coarse and little medium. 
Gravel is subangular to sub-
rounded. Very dense. 
Poorly graded. Moist. 

Cobbly zone. 

10 AS 

11 AS 

2-1/2 28.0 
to 
29.1 

2-1/2 30.0 

to 
32.0 

g· 

6 

Brown, gravelly, silty. 
Little clay. Very dense. 
Poorly graded.. !.l.oist. 
Gravel in sample is fine 
grained. 

12 AS 2-1/2 35.0 14 

Cobbly zone. Very rocky. 
No sampling due to 
co6rseness of material. 

.. - -

~;.G { 

2-l/2 40.0-
40.3 

-

0 

50 
59 

32 
58 

50/.1 

22 
48 
52 
60 

1' 
3_ 
61 
63 

60/.3 

-

CUENT 

PROJECT 

SITE 

DEP'Tll 

42 

43 

44 

145 

r46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 
57 

-

ACRES AMERICAN INCORPORATED ~ CONSULTING EtroiNEERS 
BUFFALO t NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB HO. :::.:s:oc.ss 

:;""-D-29 Susitna Hydroelectric Project 

Borrow Site D 

tiOLE lon 

SHEET NO; Z :OF 11 

SOIL TYPf: 

Sa;~d 

(cont) 

-

OQC!!IPTIOM: COlOR, cotCSIST'ENC'f, $lltUCI'UIIE, ll ,. M p L t: 
"MTER c:acrorr ,l'l.AS'Ilcm, coauw:TIIEU, '!'91ETMTIO!f 

~~--~----~----~~-,·--~ ~ST WATEIILDS$ OltGAIIl, ETc:. MO. TTK 11%£ O(l'llf 

Brm·m~ gravelly, silty. 
Little clay. Sand mostly 
fine grained. Occasional 
cobbles. Very dense. 
Poorly graded. Hoist. 

Cobbly zone. 

Cabbly zone causing 
sampling difficult:·. 

16 A 2-112 sz.o-f-v~· ·sN.4 
52.4 

--+--+---+--'~"""-tr=-·~~·~ 

Brown-gray, very silty. Sand 
mostly fine grained. 
Some gravel. Sample taken 
between cobble zones. Very 
dense. Moist. 

- - -

17 AS 2-l/2 54.0 ~ 43 

J 

I 

-

to 
54.::..9-r--.,...," :::..:30:::.:..1..:... 4.:,__ 

' ,, 
' 
li 
il 

~ 

- -



- -

CLIENT 

PROJECT 

SITE 

DG'llt 

f-!:1/ 

58 

59 

60 

61 
. 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

- - - --- - -
ACRES AMERICAN INCORPORATED - CONSULTI~lG ENGINEERS 

BUFFALO , HEW YORK 
DRILLING REPORT 

ALASKA POHER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site D 

JOB NO. 

HOLE NO. 

P5700.55 

ttH-U-29 

SHEET NO. 5 OF 11 

SOli. TY1't 

Sand 
{cont) 

Brown-gray, very silty. 
1 5

saom
0

de ms. m0~ t111 y n~ai 0vee 1 gr1"n ai nsae~p·1 e 1-..-,--.-h,.-!-=-..,....,.~__.,,....,,.-t- I -
' ·" .,. . • · 18 A 2-1/2 58,0- 0 50/.2 Very dense. Hoist 58.2 

Cobbly zone. 

Sand sloughing int~ 
hole ~rom above. 

I@ A 2-1/2 64.u o 30/Ref./ 

Cobb1y zone. 

+---+--~· ·~".-.....lr---+---
20 AS lz-1/2 69.0 12 

Brmmish gray. silty, t.,. 
grave

1
11y. dTrdace.~~ayt. 70.5 

Poor y gra e • ,.,o, s . 
Gravel is subangular. Saad 
mostly fine grained. 

Cobbly zone. 

2B 
62 
70 

30/Ref. 

- -

CUENT 

PROJECT 

SITE 

DfJ'Tlf 

-rj 

-74 

··75 

-76 

-77 

-78 

-79 

-80 

-81 

-82 

-83 

-84 

-85 

-86 

-87 

-88 

-89 

- - - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, fh.W YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. ==~:m.ss 

.susitna Hydroelectrit Pr~ject HOLE NO. !,-':'·-29 

Borrow Site 0 SHEET NO. ~OF 11 

!)!l!CIIIII'T!ON: COLOR, CC!C$1STEIICY,STIIiJefllii!E, SAII~I.E: 
. i!IGJIETMTIOII SOli. TYl'£ WATDi~,I'\.ArnCITY, COMI'IIC'tlU!liS, 

n:n WAlEJll LOSS OR W M, rrt. 
NO. T'rrl! SIZE: 01!:1'111 !!liT'~, :sand l:!rown-gray, 51 rty. grave 11)'. 

(cant/ Trace clay. Sand mostly 
fine and medium grained. 
Poorly to partly graded. 
Noist. Very dense. 

121 f-J\;' :, 2-1/2 1s.o: f-4 
.. _ 

62 
1-~-~-

75.7 ..... ,~-0., .. -2 
. 

Cobbly • Very difficult, 
slow drilling, lack of 
samples due to rocky nature 
of deposit. 

\2f .A 2-1/2 79.0 ·-~' ... ~30/RefJ 

l - •..;,-1oj;:,.,,i:~--·-
23 A 2-1/2 83.0 .. l~ !i 65/. 3. 

.§1.:1~ ' 1- - ~--~' ,,_.·1·'-"">'1~·-~---

Cobbly zone. ~ 
I 

1 . 
~ 
~ 
~ q 
~ 
t 

Brown-gray, gravelly, 24 AS 2-1/2 a1 .<r H) 78 
silty. Trace clay. to 69 Occasional diorite gravel. 
Gr·avel is subangular to J38J 95/.5 subrounded. Partly graded. -· 
Very dense. Hoist. 



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

CLIENT ALASKA POWER AUTHORITY JOB NO. P5700.55 

PROJECT 
. Susitna Hydroelectric Project HOLE NO. AH-0-29 

SITE Borrow Site 0 SHEET NO. 7 OF 11 . 
!JgCitiP\'1011: COLOR, CCKS1st£IC'I',STIIUCTUM:, SAIIPLE PEitE1MTIOII OEI'TII SOil. n?£ WATEit cacTE~~r, ~Cn:T, COIIPIICTNESS, 

TEST WATEit LOSS~GAIN, ETC, NO. TTl'£ SIZE I OE:l'lll ltET'O 
1)9 Sand Brownish-gray, s i 1 ty. T 

90 
(cont) gravelly. Mostly fine and 

JTledium v;ith some coarse 
grained. Gravel subangular . to subrounded. Partly 

t91 graded. Moist. Very dense. 25 AS 2-1/2 91.0 11 19 
to 55 

92 
92.0 40/Ref 

93 

94 
Very rocky-cobbly. Litt'ie 
sampling done. Poor recov-

95 eries of samples due to 
75/---:4' coarseness of material. 26 A 2-1/2 95.0- 0 

95.4 
96 

97 

98 
27 A 2-1/2 98.0 0 30/Rev 

99 

100 

·101 

102 28 A 2-1/2 102.0- 0 12 
102.5 30/Ref 

103 

104 Very cobb ly. 

ltos I 

- - - - - - - - -

I 

I 
I 

-

CLIENT 

PROJECT 

SITE 

OEI'TII 

105 

-105 

-107 

-108 

-109 

-110 -

-111 

-112 

-113 

-114 

-115 

-116 

-117 

-113 

-119 

-120 

1121 

-

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site 0 

SOIL TYP£ 

Sand 
(cont) 

~-

Brownish-gray, silty. Some 
subroun~~d to subangular 
gravel. Sand mostly fine 
and medium grained. Partly 
graded. Very dense, Moist. 

- - - - - - - - - - - - - - - - - - - -
Cobbles 
and 
Gravel 

Sand is probably matrix for 
cobbles and coarse gravel. 

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

Vsry rocky. 

JOB ~ =:7J0.55 

HOLE ~ ~--:-29 

SHEET NO. E OF 11 

. 29 AS 2-1/2 109.0- ~, 41 
--+--...J.----4-=1~09::..:·:..::8;_. ,_ _,., EUf .3 

1\31 A 

t 
l 

- - - - -



- -

CLIENT 

PROJECT 

SITE 

DEI'Tit 

121 

-122 

-123 

-124 

-125 

-126 

-127 

-128 

-129 

-130 

-131 

-132 

-133 

-134 

-135 -

-136 

137 

- - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFAlO , Nl::W YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site D 

SOil. iTP'£ 

Cobbles 
and 
Gravel 
(cant) 

Very rocky. Difficult 
drilling. No successful 
sampling.. Sand as above is 
probabie mat~ix for cobbles 
and coarse gravel. 

Very difficu1t, s1m·/ drilling. 

Sana - - - Gray:tan: siTty,-some - - - -
grave 1. Fine to coarse 
grained. Well graded. Very 

32 A 

33 AS 

JOB ~ P5700.55 

HOLr. NO. AH-D-29 

SHEE< NO. 9 OF 11 

2-1/2 124.0- 0 
124.2 

2-1/2 135.0 
to 

135.9 

3 

50/.2 

7 
100/.4 

hard. Ovcrconr;olidated. 1--if--+---t---+--+-----t 

- -

CLIENT 

PROJECT 

SITE 

DEPTII 

U/ 

-138 

-139 

-140 

-141 

-142 

-143 

-144 

145 

146 

-147 

148 

-·- - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, NEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY 

Susitna Hydroelectric Project 

Borrow Site I: 

SOIL TYPE 

Cobbles 
and 
Gravel 
(cont) 

lj!pC!t!I'I'I:!N~ COLOR; ~.51'ltUCT11R£, 
WATEft COIIlDIT,I'\.Anlcm, roeuw::ncaa, 
I'".ATEII lDSS Oil COli", £TC. 

Very rocky. No sampling 
clue to coarseness of 
material. Sand probable 
matrix for cobbles and 
coarse gravel. 

Very rocky. Slow, difficult 
drilling. 

JOB NO. .;;:~;DD.55 

HOLE ~ ~~-:-29 

SHEET HQ ::- ¢F 11 

h 
\I • 
~ 
lJ 
~ 
~ 

I 
i ~149---~--------+-----------------------~--,~~~-r~~+-~r+- i 

Much softer material. No 34 A 2-1/2 149.5 . ..,o-......--=8=---
samrle recovery for to l 28 I 
description. 60 

151.2 50/.2 
150 

151 

153 153.0-156 Boulder 

-



-

CUE.~T 

PROJECT 

~liTE 

D£JI'1ll 

1!:>3 

-154 

-155 

ACRES AMERICMJ INCORPORATED - CONSULTiNG ENGINEERS 
BUFFALO , NEW YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY 

Sus itna Hydroe 1 ectri c P<'OJect 

Borrow Site D 

JOB NO. P5700. 55 

HOLE NO, AH-0'-29 

SHEET NO. 11 aF 11 

SOIL TYP£ 
!!Q£l!!I'TION: COLOR, CI*SISTEIIC'I',STJIIUCTUIIE, s A Ill P L £ l'f»f:TMTIOI! 

WATER CCNT'DCT,PLASTICITY, COIII'IICTIIESS, TEST 
WATER U)SSORGAIII, ETC. 110. nPE SIZE DEI'Tll IIET"O 

Boulder 153.0-156.0 Boulder. 

-156 - - - - - - - - - - - - - - - - - - - . -

-157 

Much softer material. No 
sample for description. 

-lSS ~~---------r,B~oLt7to=m~o~f'H~o~l~e-:~~-~~~.----r-~r-~-----+----~----r------

-159 

-160 

- - .. - .. .. - - - - - - - -



- - - -· - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFfALO , NEW YORK 
DRILLING REPORT 

CUEUT ALASKA POWER AUTHORITY JOB NO. P5700. 55 

PROJECT Susitna Hydroelectric Project HOLE NO. II.H-0-30 

SITE t~atana Relict Channel SHEET NO. 1 OF 

CONTRACTOR: Oetali Drilling Inc. STARTED 10:00 A.M. September 22 19 82 

M£ni00 
OF 

ORIU.ING: 

LOCATION: 

FINISHED 5:00 P .M. September 25 19 82 
SOIL. Rotary Casing and 3-7/8" Tricone CA!IING DIAM. HI~. 4-1/2" 0.0. 

4" I.O. 
R<X:K NQ Core Barrel \·lith Diamond Bit CORE OIAM. NQ, 1-7/8" 

LATITUDE N 3, 231, 062 
DEPARTURE E 746,716 
SEARING -
INITIAL DIP 90<:-
0THER DIPS None 

ELEVATIONS! DATUM 
DRILL PlATfORM 
GROUND SURFACE 
ROCK SURFACE 
BOTTOM OF HOLE 
WATER TABLE 

Ground Surface 
2221.4 
2221.4' 

2121.4 

7 

SOIL TTP£ 
CDCiliPTIOII· COLOR, COIISISTDICT,Ul!\!Cl\11'1£, I A M P L £ PDIETRATION 

W.t.ttft ~. PI.ASTICITT, COifi'I,CTICf;U, TUT 

0 

2 

-3 

r-4 

t-5 

W.t.ttft I.O$S Of! GAIN, ETC. NO. TTl'£. SIZE O£PTII llf:T"O 

Surficial Tunrra vegetation. 
Deposits 

No Samplit'Jq 

1 A 2-1/2 4.0 0 
to 

6.0 

4 
3 
3 
4 

t- 6 ""-~-+---~--+----~-------+-t--t---+--,t--t----1 

-7 

r-8 

O:::_q 

Sand 

SAMPU!I6 llll::ntOO 
II 4 • Sf't.IT TUllt: 

I • Tl!lll 11AU. TUK 
C:: • I'I$10M SAIII'\.[11 
0 • C01i( t.UI!1£L 

2 6.0 6 
to 
rt " o.v 

7 
8 
7 
8 

01 ive gray, fine to coarse 
gra, 1ed. Silty~ some gravel 
to 1-1/2 inch (subrounded to 
subangu1ar}. Medium density. 
Hoisture content 9 7J. Tem
perature 14°C. \IP 11 graded. ---+---+----4--~~-7~---=-~ 

3 AS 2-1/2 8.0- 6 9 

t:- AUOf:ll 
F• WASH 

9.7 14 
SHI""IKI COIITAIN[II 
!I • I!ISEIIT R • Cl.Onl 11M 
0 • T\111£ S- I'UOFIUI 11!14 
r • 'IIAU:II COIIT[MT TIN Z • OlseAIIOE}J 
Q - II LASS .IAII ,t ' L 

INSPECTOR E.J. 1<1 ei nkauf 

LOGGEtl B! R. C. Poweli 

- -

CUENT . 
PROJECT 

SITE 

OEPTM 

r-10 

r-11 

-12 

:-13 

r-15 

-16 

-17 

.. - - - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO , HEW YORK 
DRILLING REPORT 

ALASKA POWER AUTHORITY JOS NO, ==:-c:.;;.55 

Susitna Hydroelectric Project HOL.E NO. !--:-3n 
Watana Relict Channel SHEET NCl 

~ 

OF 7 -

Sand 
(cont} 

pgg!tl"TTIOI: COLOR, ~.STIIUCTUII£, 
W4TEft CCIITDfT,I'I.ASTICm, COIIIIW:TNEIS, 
WATER LOSS Oil !:lUI, ETC, 

Light olive gray, fine to 
coarse grained. Silty, 
trace gravel. Medium dense 
to dense. 

Temperature 15°C. 

10.0-13.0 Boulder. 
Numerous cobbles and 
boulders from 9.5 ft. 

Poorly graded. 

Scattered cobbles. 

SAiti'L£ 

t---t--~-1 4 OS 1-7/8 12.5 
to 

14.0 

·----~ 
$ u 

~ 
~ 

t 
. ~ 

i • '""'18 --t"s'"=a-=-nd::r---t•L-::i-::-gchto:-:o:-;l7i v:-:-e:::-;g:::r::::ay:-:-,--.:;f;-::i::ne:;:-:;t:-;o:---1---+--t-.. · -·t---c " ' +''----l 
coarse grained. Silty, some 6 AS 2-1/2 18.0 11 I 2~ 

t-19 

!-20 

t-21 

- - - f-Sand and • 
f.-22 Silt 

r-23 

-24· - - '- - - - ·- • 
Sand 

grave~ to l iflch (subrounded to t 
to subangular). Well graded.t---r---r-·---+-l-9_. 2 ,. f 5012 
Occasional thin silt layer. f 
Moist. ~ery dens~. lempe-
rature 5 C 

fine-to coarse grained sand" 
layered \':ith fine sand to 
silt. \4e 11 graded. Trace 
gravel to 3/4 inches (sub
rounded to subangu1ar}. 
Msist. Dense. Temperature 
4 c. 

7 AS 2-1/2 22.0 10 
to 

2L,_:;, 

23 
50/5 

Light olive gray to grayish 
tan, silty. Some gravel. 

- - - - - - -· - - - - -· - - +-:-+-:-::-i-::-:-:::-i~::-::--::-t-::-::-t--.:-::---i 
8 AS 2-l/2 24.0 16 11 

to 29 
25.8 

-



ACRES AMERICAN INCORPORATED - COPtSULTING ENGINEERS 
BUFFALO, NEW YORK 

DRILLING REPOP.T 

CUENT ALASKA POHER AUTHORITY JOB NO. P5700.55 

PROJECT Susitna Hydroelectric Project HOLE NO. AH-0-30 
SITE Watana Relict Channel SHEET NO. 3 OF 7 

llQC!!!I"'Ott: COlOR, CC*$1Stt!ICY,Sl1IIICTIIII£. SAill"L£ PDI£TIIIIITIO!l OD'TII SOIL TYPE WATER ClliiiTUrr. f'L\STlCITY. COMPIIoCTif£S.S. 
T£s::' WA'Itll LOSSO!IIil.llf. UC. ItO. TYI'E SIZE OE1'11! 11£1"0 

cb Sand light olive gray ~o grayish 8 (cc ntinuec) 48 
(cont} tan, silty. Some gravel to 50/4 f-.26 2 inches (subrounded to sub-

angular). Very dense. 
n Moist. 9 A 2-1/2 26.0 0 

~1 
to 20 

38 
28.0 38 

Lzs 1 Multicolored. Fine to 
coarse grained with fine at 10 AS 2-1/2 28.0 13 5 

f-.29 
top of sample and medium ; 24 grained at bottom. Trace to 62 silt. Dense. ~~et. Tern- 29.8 50/3 perature 3"'C. Ungraded. 1-' 

t-30 

-31 

t-32 -· • . .,....._ -- _ ......... '""" _______ .. _____ 
2-l/2 32.0 13 16 Silt Olive gray, sandy. Trace 11 AS 

to 32 gravel {subrounded to sub- 33.2 5012 '"'3 angu1ar} to 1-1/2 inch. 
Poorly graded. Very dense. 
Moist. 

t-34 

r-35 . 

t-36 Thin cobble zone. ll. 1-\ C.-lFt ~~·~· u OU/ t. 

t-31 I 
•) 

:-38 1 

t-39 

~0 1-13 AS 2-1/2 40.0 6 6 
to 28 l-41 41.3 

.. - - - - - .. -

I 

-

•) 

CUENT 

ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NE11' YORK 

DRILLING REPORT 

ALASKA POWER AUTHORITY JOB HO. .;:-5700.55 

PROJECT Susitna Hydroelectric Project HOLE .NO. .::, ... -lJ-30 

SITE \~atana Relict Channel SHEET HQ. 4 OF 7 

OD'TII 

j-43 

f-46 

l-47 

-48 

t-50 

f-51 

f-53 

-54 

f-55 

f-56 

-

SOIL "1"'tK 

Silt 
{cont) 

-

Brown and gray~ c 1 ayey. 13 il CQ11 .,..i._l)l.l_g,d"+--+---'----5::..:0:::..1=3-
1 Some fine to medium grained 

sand. Little fine gravel 
(angular to subangular). 
Dense to very dense. 

Thin zones of gravel/cobble 
rich material. 

Sample refusal on cobble. 

Light olive gray, sandy 
(fine to coarse grained). 
Poorly graded. Trace sub
rounded to subangu1ar 
gravel. Very dense. Moist. 

r-14-+-A-S+-2--1-/-2·r-44.0l t~ +--3-6---1 

to 56 
45.3 50/3 

I-ftf AS 2-l/2 
r-

16 AS 2-1/2 52.0 
to 

53.4 

6 
26 

80/5 

43 
50/3 

- - - - - -



- - - - - - - -
ACRES AMERICAN iNCORPORATED - CONSULTING ENGINEERS 

BUFFALO , MEW YORK 
DRILLING REPORT 

-

CUENT ALASKA POWER AUTHORITY ~ JOB NO. P5700. 55 

PROJECT Susitna Hydroelectric Project 
, 

HOLE NO. AH-D-30 

SITE Watana Relict Channel SHEET NO. 5 OF 7 

DD'TH SOil. TYP£ 

57 Silt 
(cant) 

,-58 

~9 

H;o 

-61 

~2 

f-63 

-£4 

f-65 

f-.66 

-71 

73 

l!QC!!!I"TTIN: COLOR, ~IICY,STIII.ICTUll£, s &. u P L E l'£llallllTIOII 
""'iEW~. ~CI1T,1XIIIINCTIIEIIS, Tf:ST 
WATEII LOS$ DI'IGAIII, ETC. NO. TYPE SIZE D£1'llt I!£T'D 

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

Light olive gray, sandy, 
gravelly. Gravel is sub
angular and fragmented. 
Sand is fine to coarse 
grai~ed. Partly graded. 
Very dense. Noist. 

18 AS 2-1/2 60.5 10 45 
to 50/4 

r--+---~----+-6~1~-~34 --+--·-----

t>0/4 

Tanperature soc. 
20 8 

~4-5-
AS 2.-1/2 69 .. 0 

-·· --- 69.7 50/2 
Olive gray, sandy, gravelly. 1--lr---+---+--"t---r-·- ~--
Sand fine to coarse grained. 
Gravel is subrounded to sub-
angu1ar, disintegrated 
diorite. Poorly graded. 
Very dense. Hoist. 

- -

CUENT 

PROJECT 

SITE 

OD'TM 

73 

74 

t--75 

76 

t--77 

-78 

79 

-80 

f-82 

-83 

-84 

~5 

f--£8 
f-.89 

- - - - -
ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 

BUFFALO, HEW YORK , 
0 RILLING REPORT 

ALASKA POWER AUTHORITY JOB NO. 

Susitna Hydroelectric Project HOLE NO. 

Watana Relict Channel SHEET 00'. 

sou. T'rPf: 

Silt and 
Clay 
(cant) 

. 

PQC!!?T!O!C~ COLOR, IXXSISTEIICY,STI'IUc:TUIIf;, s A 111 I' l. E 
... TEll CllN1'EliT • PLASTICIJT, COMI'Itl:THDS, 
-TEll I.DSS Oft GAl II, ETC. NO. TYtt; SIZE Dll'lll 

Olive gray. sandy, gravelly. 
Poorly grad,~d. Sand fine to 
coarse grained. Gravel sub-
rounded tc suhangul ar. Very ,...2,-t-'J\~ ~··-l--=z._ ... ,,..,./.,...2 +-=l~~.-.(f r--
dense. Moist. r-- ~ " ..;t 

~.::700.55 

!:,'-i-J-30 

.,, OF 7 

r:::::--r-- .,,,_ ~---4---,-r----·L·-""~-
Trace striated gravel. Some 22 AS 2-1/2 79.0 7 I 35 
gravel disintegrated diorite. 7~08 i 50/3 
Partly graded. r-- -~ ---+·, ·~·~-

50% drill water loss. 

F•1ll drill water returns. 

Olive gray, sandy, gravelly. 
Gravel to 1-1/2 inch (sub
angular to angular). Sand 
fine to coarse grained. 
Partly gtaded. Very dense. 
Moist. 

~- AS 2-1/2 84. 
t·. 

--· - .. -,~·+----+,-Bi 

1 
: 

-



ACRES AMERICAN INCORPORATED - CONSULTING ENGINEERS 
BUFFALO , NEW YORK 

Of:ILL:r.:G REPORT 

aJEt!T ALASKA POWER AUTHORrf't .JOB NO. P5700. 55 

~ECT Susitna Hydroelectric Project HOLE NO. AH-D-30 
SITE Watana Relict Channel SHEET NO. 7 OF 7 

9gC!!!P'flCIII: COLOR, COICSISTEHCY,STIIUCTU~, SAMPLE ~no11 OD'TH SOIL '1'YK' WATER~ ,I'L.\STICITY, COIU.,.CTIIE!S, 
TEST \a TEll LOSs Ofl G4111, ETC. • 110. TYPE SIZE 0£Mll rn'o ,. 

tl9 Silt and 1 01 ive gray. sandy. Sand i !' 2-1/2 16 Clay fine to coarse grained. 24 AS <39.0 13 
to 49 ,_ 90 (cont) Partly graded. Some gravel 90.3 50/4 to 1-l/2: inch. Gravel is 

subangular to angular. Some 
r 91 . gravel pieces are disinte-

grated diorite. Very dense. 
Moist. 

~ 92 

1-93 

- 94 

--. S5 

i- 96 

1- 97 

1- 98 ' 
~ 

( 

99 25-'1\ -z:,/2 99.0 ·a-1- ?f-
I to 

HOO ·- i-· - - 100.0 t-- ·-

I 
Bottom of Hole 100 Ft. 

HOl 

t-102 

-103 .ll I 
'-104 

1::105 1 

- - - - - - - - -
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_ APPENDIX B. 
_i_ ., . , _. -·; . WATAAA') RELICT -CHANNEl/. 
~DRROW ~~SITE D·LABOAATORY TEST=' DATA 



-----~----~-~------
LABORATORY TEST DATA LEGEND SHECT (EXPLANATION IN ITALICS) 

~ ... 
SUS~TNA HYDROELECTRIC ?ROJECT 

.1~1(~ 
ACRES AMERICAN INCORPORATED DATE: 8/16/82 

WATANA BORROW S!TE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET_QF_· SUMMARY OF LABORATORY TEST DATA BUFFALO , NEW YORK 

tHOLE 
: 

SAMPLE OEPl'H SOIL U.S. STANDARD SIEVE SIZES {PERCENT F1NER THAN BY WEIGHT) We 
P. ~· 

UNIFIED SOIL 
NO. NO. 

. ....... L.L. P.L. Ul'i1 I ·-- 0/o CLASS1RCAT10N 12'. 6" 3" 2" 1-1/2' ',, 3/4" 3/8' #4 :i:ttO ::1t20 :Jt40 :# 60 #100 :J:t 140 ~ 200 
I 

........ 
AH-
D19 19-28 93 0 E I 100 98 _89 . 83_ J6 . 6.2 51 48 ~J 3_6 32 8 I) SM-SC -· 

19-29 g~·R- E Too -::1 all To r ~est 3M A L RE ~OVE1 y 

19-30 
99.0-

100 95 91 85 80 100 0 E 73 64 55 _4_7_ 40 36 31 8 g SM 

19-31 tP6:~ E 100 99 97 99 86 81 78 75 73 70 15.3 25 20 
,..... 
:') ML-CL 

19-32 E NoR ::cove rv ~ o s~ MPLE RECO IERE10 

19-33 tlt:g- _E 100 99 98 96 94 93 91 87 83 ML-CL 
117.0- •. 

19-34 117.8 . E 0~~ H old SAMP E Norr re TEV. SAVt v 
" 120.0- = 

19-34 i20.7 OnH bld SAMP E NO lr TE TEV. SAVt v 
124.0-

94 17.0 ?iS 19-35 125.4 E lOG 99 98 97 96 95 92 90 ~ CL-CH r---:-- ' 
~ 

19-43 
15:!.. 0-

100 95 92 85 80 74 66 57 51 47 44 41 
1
1o.E ~ SM-SC 151 .. 5 F H 

19-46 
1 ~§. ()- 96 96 

~ ~ 
16 .4 G 100 98 98 98 97 97 96 95 I \- CL-MC 

~ 

~ r;:-.J. 
~ --1 r l- I ~ 1·-· 

t-l r ~ ~ -, 
~ ::::s 

* ~ =< 
~ 

. CY --- r1 ~ ... - i ..... 
~ l-U 

E ' ...l ~0.0 l- H ~ --IH'-0 :::s ro ~. PA.~ JTCL - JIZ l;_ AN ~.l-YSI S liF S01L ~AS M V4 ge-5. ~ ~- ~ :<: ~ ~t:; ~~ ~· ~ 

::::s l.U -< I ,.._ 'H -J ~ CI)Uo.o 
l.U ~ 1-L ~ ~<N -1 ·~ ~~.~ --1 - ; c-... I u r-G-"~ --f-- -

~ N I ::J~ ~ ~ ~ \.Ul-\ ~ 
::t:: ~ tr ~""<::: ~ .~g{- " UJ .. ~ .. .. tn i --:;: 

R ~ tt ~ ~-~ 
Of '<t;ll- N-<t;~ 

.~ (S t1 I :-> ~ C2l~ ~~ 
( 

- l 
. • td' 

I~EMARKS: -·-· -__ .,, 
- -· .. -- -



-----~-------------<) 

·' 

8l3~~2 I SUSITNA HYDROELECTRIC PROJECT 

~~~(~ 
ACRES J~MERiCAN INCORPORATED DATE: 

WATANA BORROW SITED AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET ..LOF_2_ 

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD StEVE SIZi:£ ( Pr~CENT FINER THAN BY WEiGHT) We P.L. 
~~ 'UNIFlED S01L 

NO. NO. UNIT o/o 
L.L. Pt 

~SSIFICATION 
li' l s" 3" 2" 1-1/2' !" 3/4" 3/8' #4 :it to :t+20 =lt40 :#60 #100 :ij' 140 #200 ! 

AH- 2.5- ) 

D15 15-1 5.0 E 100 97 91 85 80 75 67 58 *44 41 - 29 i SH . 
5.0- 'i 

15-2a 6.0 E J 100 98 89 73 *48 44 - 28 ,1 SM 
6.0-

:• ., 

15-2b 100 8'"' 85 85. 81 TI_t__ 75 69 60 *45 42 31 ~-1 
S~f }1-0 E 'j -

15-3 ~·g-. E 100 97 95 89 86 l 81 73 63 *47 43 - 29 ~ SM -- - .. -- '-- . ~·~ 

9. 0··· ' ! ~ 
15-4 11.0 E I lOU 95 90 85 78 6S *56 53 - 41 1 SM 

11.0- 5~ 
---=-%4'-

i I 

15-5 13.0 E 100 51. 90 e7 e3 76 68 *54 - 40 . ;1 S"M _.. _ __. .. 
>. d:~ 

113. 0-
~ 

100 97 92 88 83 76 67 ""54 51 39 l 
~ 

E - lt SM --- 15-6a15.0 
«~It;,~"' . 

13.0- J 15-6'0.+15. 0 E -· -- 15. o- ~ 
(.15-7~~·0 E 100 98 93 87 85 77 69 63 57 52. 17 15 <')> 

SH -! . 17. 0- i 

i 15-8 19 (J ElF Conte: ct 100 94, 86 77 12 6_8 6_2 49 *44 42 - 32 9.0 SM 
I 19~0-

-" 

15:-"· 2i.o E/F iCv.ntc [c+- 100 95 90 85 78 69 *56 53 - 42 10.3 SH - J 2~. o- 87 79 70 *57 54 42 8.8 15-10 2 ,.o F 100 95 92 - SM . 
23.0- . I" I 

-
l 

15-11 25.0 F 100 96 94 91 86 78 69 *56 _2}_ - 43 9.9 SM 
3~.0-

.. -·- "' 

15-14 35.5 F/G Cont§.ct 21.0 

15-15 
3'5.,?-
37~0 G : 23.1 
37.0- - ·- - ,--

l 15-16 39.0 G ' 36.7 -· ~ 

~i:g~ 15-17 G 138 .. 5 • .. -~ ...... \ -11.0- ·- l I 15-18 3 .. 0 G 30.6 
43.0- -· r--· .... .... ~-......~ 

15-19 45.0 G 39.7 
'~'-- --· 

15-20 2~:8- G I 31.2 

REMARKS:. * #80 sjeve used in place uf #60 !=i~ive. .. 
··~-

-
- .. ...... ~ 



. 
SUSITNA HYDROELECTRIC PROJECT 

l~lllj 
ACRES AMERICAN INCORPORATED DATE: 8[3[82 

WATANA BORRO\V SITE 0 AND RELICT CHANNEL GEOTECHNiCAL LABORATORY 
SHEET ...LOF _L_ SUMMARY OF LABORATORY TEST DATA BJFfALO I NEW YORK 

. . .,... ....... ~ ..... ~ 
"" H; 

h 

HOLE SAMPLE SOIL U.S. STANDARD SIEVE SIZES { PERCENT FINER THAN BY yr: ·~ti"! I We 'I 
DEPTH it UNIAED ~'C>I L 

1 NO. NQ UNIT o/o 
L.L. P.L P.t 

~ASSiACATiO't.f 
li' 6" 3" 2'' 1-1/2' I" 3/4" 3/8' :t:l" 4 :t:i:IO r :t:tzo :tt40 :#60 #100 #140 #200 l• r: ,_ 

AH ~~.0- E 

D15 15-21 4 .0 G l35.3 ~ 
~· 

49.0- ~ 

15-22 51.0 G l37.5 il 
51.0- i\ ., t 

15-23 53.0 G l35.s { ~ 

~~ag-
h 

11:}-")4 ~ li 'l . Lt 
g 
17 

55.0-
{, 

l! 

15-25 G 
r 

57.0 33.5 55 28 27 1.\ ·cH-MH , . . 
57.0- '!o 

l' 

-· 15-26 59.0 G 33.2 ll 
59.0- 1"--

15-27 61.0 G 31.7 ·~ 
~J 

'---~ 

61.0- 1 ,., 
~ 15-28 63.0 G 31.9 !I 

63.0-
15-29 65.0 G 25.7 42 24 18 CH 

65.0- j 15-3G 67.0 G 26.0 
67 .. 0-

.~"·:;--

~ 
15-31b 68.5 . G 20.0 

69.o-
-+~5-32 70.4 G 22.9 

72 .. Q-
~ 

15-33 73.5 H 100 79 63 55 55 54 54 54 53 21 4 2 1 1 11.9 ! SP 
" 

. 74~ 0-
15-34 74.5 No R1 cove rv .... ·-74.5 

I--• 15-35 75.9 - Cobb es 

~:· 

. 
·= 

. 
_, 

. 
, ---

REMARKS: 
.~-·· --·· " ~ . _.,. • 0 

L-
-~---- ·---· 

'··- ~~ ~·- -- --
"!-'(~ 

----~-~-~~--~-~----



------------~------
. 

SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
ACRES AMERICAN tNCORPORATED DATE: 8[15[82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET _LOF .-lL SUMMARY OF LABORATORY TEST DATA BUFFALO , NEW YORK 

HOLE SAMPLE DEPTH SClL U. 5. STl~NDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We UNIAEO SOIL 
NO. NO. UNIT L.L. P.L. P.t 

ti' s" 3" 2'' t-1/2.' , .. 3/4" 3/8' #4 ltiO :1+20 4t40 ~60 #100 :ftl40 #200 
0'/o CLASSIFtCATION 

AH-
16A-l 

3. 0-
B7 1 84 77 70 61 51 45 9 q nfnA 5.0 (' 100 Q7 Ql 39 SM 

9 0-
l6A-4a 11.0 c 110_0 99.5 _98 Ql) 89 82 76 20 65 _60 16.8 .CL-HL 

9.u-
116A-_4b 11.0 c lOO 99 91 62 32 *9 7 - 1 Ill 2 SP 

16A-f. t~:~- 100 89 89 89 81 78 71 61 49 38 30 25 21 9.2 
i 

r, sr.r-sc 
15.0- -

16A-7 15.7 c 100 81 77 71 70 65 55 42 31 24 19 16 13 8.3 S:H-SW 
~ 

17.0 
I 16A-8 17.2 c 100 92 90 88 82 70 55 44 37 33 29 10.7 S}!-SC 

19.0-
16A-9 19.7 c 100 ~1 88 82 71 59 49 41 35 31 11.·6 SH 

l6A-10 
21.8-
23.0 c ·- 100 99 94 89 80 65 50 40 32 27 23 11.3 SH 
24.0-

~6A-ll 25.4 ·C Cobb .. e Fr 1gmen ts 
I 26.2- - --
~6A-12a 26.5 c ,., •. .1 e Fr 1gmen ts 1 I...Ot.;.J 

27.4- ·-

16A-121 28.2 c 100 99 97 92 85 76 6? :-90 54 49 15.3 ,..,, S'H-}fL 
28.2- --

llnA-J i 2R 6 c 1Cobb1 e Fr 'll?mer .ts . i 29.5- ' 
116A-l4c 30 0 M ICobhl e Fr ~gmer: ts 100 95 87 80 75 70 63 55 47 43 39 11.7 SH 

30.2-
' -.t~~i<"-

16A-141: 31.0 H 100 95 93 89 84 78 68 60 54 49 13. 0.1 CL-SC 

~t·B-
t 

: 

16A-1S M r. o hl> ,e.. 'F r ~Q'ffiPT ,f':R I 

~~·2-
. 

16A-16 N Cobb: e Fr i:H!mer !ts I 

34.0- f 

16A-17 36.0 M f 100 8l} 78 71•. 73 71 69 67 66 64 63 61 33 20 13 CL 
AH- 36. 0·-

~""'~·~· .... 

D16B 16B-18 38.0 M"_ -·-!--· 10.8 
38.~-\ 16B-19 38. H 13.7 -38.2-

.16B-20 39.0 M l '310:~~ 12.5 
1 

REMARKS: * /180 sieve used instead of /160 sieve. 

J 
-- < 

-· ......... 

-· .... - ron--~, ... 



. 
SUSITNA HYDROELECTRIC PROJECT 

A~ Ill 
ACRES AMERICAN INCORPORATED DATE: 8/15/82 

WATANA BORROW SITE 0 AND RELlCT CHANNEL GEOTECHNICAL LABORATORY 
SHEEl~OF_4 

SUMMARY OF LABORATORY TEST DATA BUFFALO , NEW YORK 
I 

1 

HOLE J SAMPLE DEPTH SOIL U.~. ~TANDARD SIEVE SIZES {PERCENT FINER THAN BY WEIGHT} We P.t 
UNIFIED SOIL 

NO. NO. UNIT ~/o 
L.L. P.L. 

CLASSIFICATION 
ti' s'' 3" 2'' J-1/2' I" 3/4" 3/8' #4 ltlO #20 :#40 :t+ 60 # 100 # 140 # 200 

.AI:l-
16B-21a 

4u. u-1 I D16B 2. 0 t- H 100 92 92 87 84 81 78 74 71 67 £4 60 11.5 CL 

4i:R 17.2 
~ 

16B-21b M 100 99 97 95 93 90 87 80 70 60 u ML 

2~· ~-
i 

16B-22 M 100 94 91 90 88 85 80 77 73 70 66 fiq il q R 
~ 
i C!T, 

~6_· 0 1 

1 SB-23 100 98 89 69 48 29 16 9 5 12.9 • 4 .0 D l SP i 
-..-~-- .. 

I ~ 46.0- I 

16B-24c 46.6 D* ~ GP -
16B-24l: 4~:~- D 100 99 98 97 95 88 69 48 33 28.3 ~ 

l SM 
~-~---

44.Q-23 ' 

'---.- 16B-24 46.6 D 100 93 88 79 77 72 69 62 49 35 22 13 8 4 SP 
48. o-= ' 

(' • 
,16B-25 49.5 D 100 86 80 74 72 72 71 71 68 57 45 41 17.1 SM 

16B-26 ~6:j- D 100 96 94 93 89 83 72 69 57 43 32 15.9 SM 

16B-27 ~i:~l D Not Repre sent 1tive t 
51 .. o- " 

! ' 16B-28 52.7 D* r GW 
54.~- ! 

16B-29a 55. D 100 100 100 99 98 96 90 77 58 38 21.9 --~p . ML 
54.2-

16B-29l: 54.9 D 100 89 64 56 48 41 37 34 31 2f< 23 16 11 9.4 GW-GM 

16B-30 5~: ~- D~ . GP -
16B-' !.~ ~~· 0-8~. D 100 64 60 53 48 44 4,0 38 35 31 26 21 15 9.4 I GM-GW 

16B-:-311: ~~· 9-5 .3 
60.5-

D~ 100 99 ·98 97 94 87 73 61 49 20.9 SM-ML 

D' NP 16B-32 nl.3 Same as 3lb 1- TI'Jt tes ted ---r--· ML 
q:L. 4=-

. 
j 

16B-33 62.8 D' 100 199.7 99 98 97 95 88. 79 68 19 .. 7 Iv!l. 

16B-34 ~i:~- Di 100 98 97 96 94 92 90 87 84 79 74 17.0 ML 
65.3- I 

31 16 l D' _l O'i lnr- 2 l:"~-35 66.9 100 99 99 95 90 88 85 83 <..1.1. t"'-0. 47 _"L ML . ' ~-
_, . 

REMARKS~ * Not representative sample. Too small for maximum partic.le size. 
-~ 

·~-

L ~-- -. 
.·~ u~ ~~ 

. - ll!lill:.l .. ,.. .. ------------- - ~o·.u .. #• ""'•f. 
;;pt;c ~'·-· •• ~ ••• •• • • • • 

: " • . ~· . fl& :"Ill. lJ. .,.-.,; ··'. 



_ .. ______________ _ -
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SUSITNA HYDROELECTRIC PROJECT 

A~lll 
ACRES AMERICAN INCORPORATED DATE: BL15L82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET _LQF_4_ 

SUMMARY OF LABORATORY TEST DAtA BUFFALO, NEW YORK 
- t 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN ·BY WEIGHT} We ~ UNIFIED SOIL 
NO. NO. UNIT o/o 

LL. P.L. Pi ~CLASSIFICATION 
li' s" 3" 2" t-1/2' , .. 3/4'' its' #4 :ttto #20 :#40 ~60 #100 ::tt 140 #200 

AH- ~~:~-
'\ 

D' IE 124 2 NP 
i 

D16B 16B-36a j MT. 

~~·R-
Q 

J 16B-36b E 100 Q8 q(; 91 80 65 45 29 21 16 118 /J, SM 
69.5- ' " 16B-37 71.0 E 100 99 96 93 88 78 62 45 33 25 19 16.0 ~ SH 

' ll: .:j- • 
16B-38 72:9 E 100 97 95 91 88 80 63 38 20 12 8 6 15.2 l SP ·~ 

75.0-
96 63 41 22 11 7 4.8 I 

16"'B-40 77.0 E 100 82 75 ,,-.J SP-SM 
80.0- l 

16B-41 81.0 F 100 86 84 78 75 70 64 58 52 47 43 39 8.5 ~ SM-SC 
81.7-

16B-42 82.0' F 
83.0- ' A 

16B-li3 84.0 F 100 97 96 90 85 79 73 65 59 54 49 45 9.3 21 15 t 
~ SM-SC 

85. u-
16B-44 85.7 F 

16B-45 ~~:g- F 100 85 82 82 80 77 69 57 47 40 35 31 29 16.9 sc 
87.0-

16B-46 87.5 F ~4.~ . 
89.0-

16B-47 89.3 -91.3- ~F 16B-48 92.0 100 93 79 73 66 58 51 44 38 34 31 7.3 sr -94.0- ---
16B-49 94.7 

16B-50 
96 .. 0-
96.4 F - -98.0-

16B-51 98 .. 5 F 
-y------

100. 6-
94 8f' 67 59 52 46 42 ~8 10.0 sc 16B-52 10L.2 F ·toe> 100 89 85 75 

t-
102 .. ~- -

t 16:D-53 102. p Fra~ rrnent s 

16B-54 104. ~-
Too SmalJ re§t 104. F to 

J 108'.5-
Roc1 l ll6B:-?5 106.7 F Ft'a~ ment p 

l REMARKS: - ,. 

---"''' ---.. ~ 

I "' - . 
... ... ••• ~ • .~ ... 1 : - ,~ .. L~· .'( : . :_. ·: .. ~ ·. > ~ . 



' 

I SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE~ 8Ll5L82 

A~IR WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET !!:_OF _4_ 

SUMMARY OF LABORt\TORY TEST DA'fA BUFFALO , NEW YORK 
--I SOIL HOLE SAMPLE U.S. STANDARD SIEVE SIZES (PERCENT FiNER THAN BY WEIGHT) We UNIAED SOIL 

NO. NO. OEPTH UNIT L.L. P.L. P1 - 0/o a .. ASS1ACATION 
12'' 6" 3" 2" 1-f/2' , .. 3/4" 3/8' #4 :#10 :f:t20 ~40 =# 60 #100 #140 #200 

- ~¥6B 16B-5b ±8~: y- F Roc!< Fra~ ment ~ j 
16B-57 ±t~: y- G 100 91 I s9 85 t~O 76 67 60 53 48 45 42 ~o.o I sc 

',, 

116.0- ' 
98 tz9 .J 52 29 ·~-J 16B-58 118.0 G No Uppe r Li11 it -.,_;J HH-_CH 

16B-SC) t~~-g (; l28 2 
~ 

"Cc·_,. l 
120.0- I . 

l28.9 s 16B-6.0 121.7 G 
""' 

r----· . 16"R-fi 1 t~~· g- (; 100 98 98 98 98 98 98 98 98 97 97 l28 6 
~-- " CL-:_CH 

128· 0-

r---- 16B-62 130.0 G 
132.0-

v,,:.,' 

l6B-63 133.5 G 100 t34.1 52 28 ~-~ CH 

16B-64 1_~6. ~ 1 7. G 
I 

33.4 
~ 

16B-65 i4f:r G 100 30.6 CL-CH .. --

16B-66 1i~· 0- 31 1 . r::;. G -- '' 
28.1 25 _it>' ~1L ·-148. 0-

16B-67 149 .. 2 I 100 93 85 69 63 58 52 46 41 37 34 31 10.4 sc 
151. 0-

·' ·-~ ~;·.--.... , 

:-- 16B-68 152.0 I 100 95 94 94 93 92 92 91 91 91 91 27.1 CL-HL 
153.9-

.'-::r.: 

16B-69 154.4 I 
~--· 

155. 0-
~~ .. 

L6B.:..7o 156.0 I 100 96 96 93 88 84 79 73 68 63 59 56 15.2 CL 
157. 0-

·">;.~;.._ 

16B-71 158.8 .J 15.8 
-::;,.:;:-,·, 

159.0-
16B-72 161.0 j' 100 88 88 88 82 79 76 73 69 66 62 60 58 14.9 SC-SM 

163. 0-
_"-;:;. " 

16B-73 164.1 T 100 98 96 95 94 93' 91 90 89 88 86 25.5 ML-MH ... 

16B-74 
167. 0· 

28.1 168.4 J -
76 I L6B-79 NX Cc re- Bedr ock 

REMARKS: 

- A 

-~-----------------



-------------------
I' SUSITNA HYDROELECTRIC PROJECT ACRES AMERICAN INCORPORATED DATE:: 8/15/82 I 

l~l(~ WATANA BORROW SITE D AND RELICT CH;4NNEL GEOTECHNICAL LABORATORY 
SHEET ...LOF _3_ 

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK " 

(PERCENT FINER THAN BY WEIGHT) 
ll 

Ht _E SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES We ;l UNIFIED SOIL 
NO. NO. UNIT L.L. P.L. P.L !; 

01 ;tCLASStF1CATION 
12' s" 3" 2" J-1/2' !" 3/4" 3/d' #4 :i+IO =1+20 :1t40 =# 60 #100 :tt 140 #200 

/0 ;·; 

AH- l.U-
67 63 58 51 45 39 35 31 27 10.t; D17 17-1 4.0 c 100 91 81 76 SM -zi. o- . 

17-2 6.0 c 100 99 94 89 79 64 52 42 35 30 26 11.1 SM .. 
6.0-

17-3 8.0 c 100 96 86 65 40 31 26 22 19 17 15.8 ·" SM 

17-4 15:8- c I, 

,,~ 

10.0-
9.6 ' 17-5 12.0 c 100 97 94 91 85· 75 64 54 46 40 35 SM 

·~·~;C;;::.I;"~ 

12.0-
17-6 13 9 c ·.t 

t----· .. ·• "1\". 

14.0-
17-7 ].5.3 c . 

l 

-· ,-~ .. ~ 
16.0- ' 

17-8 17.3 c 100 8.5 81 80 77 74 68 61 53 46 39 34 30 7. r, SH-SC 
18.0-

1100 
·\ 

83 74 63 54 46 40 35 8.3 :t '17-9 18.8 ,C 93 89 ,'! SM 
20.0-

74 47 41 35 9.2 
:l 

17-10 20.6 c 100 ~5 94 89 83 64 55 SM 
22.0-

17-11 22.7 c 
J~:~-

1{ 

7.: 
il 

1_7-:.2 c 100 94 89 85 81 75 67 58 50 42 37 32 ll SM ~ 

26.0-
34 9.3 

~ 
17-13 28.0 c 100 98 95 90 82 70 59 48 40 30 ~ SM 

28.0- ' ~-~ 

17-14 29.3 c 100 92 ~8 81 77 72 64 56 49 43 38 34 9.C ~ sc I 

30.0- r 
17-lS .30. 7 c ~ . 

:li 32 .. 0- 100 90 82 _]!J. 71 64 56 47 ,: 39 33 28 24 7. E t SM-SC _ll::: ~)3 .. 3 c ... _ . ..,_ 

- l 34 .. 0- 8. E I 17-11134.8 c 100 80 77 75 71 66 59 52 46 40 36 33 n SM 
~'' b' ~-40 - k 

lZ-18 _i!_: 8' c 7. r:. 18 15 3 sc -1 -- ._ ..... 
17-19 4~.g-

E .100 86 65 62 58 54 49 43 36 30 26 22 20 7 .~ SM-GM _4 
lf5. 3-

17-20 45.7 E 100 94 91 84 78 70 62 53 45! 39 33 29 18.q SM 

REMARKS: -
---- . --

-:0.:.4= 
--~ . 
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SUSITNA HY[)ROELECTRIC PRO,JECT 

A~~~~ 
ACRES AMERICAN INCORPORATED DATE:: 8/15/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEEi .LOF _3_ SUMMARY OF LABORATORY TEST DATA BUFFALO!) NEW YORK 
! i 

s\~LE I DEPTH 
(PERCENT FINER THAN BY WEIGHT) ' HOLE SOIL U.S. STANDARD StEVE SIZES We j UNIFIED SOIL 

NO. ·UNIT ~/o 
L.L. P.L P.L 

fcLAsstFICATION 4 --
~ t2' . s" 3" 2" t-1!2' r" 3/4" 3/8' #4 :ti:IO #20 ~40 :tt 60 #100 :tt 140 #200 ; 

AH- 4~:2- ' I . Dl7 17-21 E 
53.Q-

... ..J::;;:;-

17-22 53.7 E 100 84 79 74 70 65 59 51 44 37 32 27 24 7.8 SH 
60 .. 0- i 

' 17-24 60.7 F 100 94 86 81 77 69 60 51 43 37 32 28 9.~ SH 

17-29 j~:g- G 100 92 92 91 91 90 90 89 88 86 82 76 21.3 { CL 
~~-·· 

80.0-
17-30a 81.0 G 100 96 96 89 84. 78 71 64 57 51 46 41 13.7 

' sc 
,_,.,";:;.::·' 

17-301: 
81.0-

G 100 92 89 85 78 73 62 56 51 45 38 9.1 82.0 67 41 ·i sc ~-:::; .. ···;,;: 

85.0-
~. 

17-31 86.9 G 100 98 94 91 86 79 72 65 57 52 47 12~2 -~,~·J SG-CL 
87.0- " 17-J2 89.0 G** ! .. ::-

89.0- 1 17-33 90.6 G** ~,- .<.. -y·· 
l 

17-3.!!__ No Re over~ 
'I - ··' .. -::-~ 

94.0- l 

G' 94 94 88 83 78 l 72 54 48 l~3 40 11.3 ' 17-35 95.2 100 90 63 
,, sc - :,l 

96.g- J 
d 

' 17-36 97 _G_' 13.q \1 
;i 

17-3 ,~ ~~-0- il 
9 • 7 G' . 100 97 97 91 86 81 73 66 59 54 51 48 ll SC-CL 

102.0-
42 13.E !' 17-39 102.8 G' 100 93 87 79 70 63 56 51 46 J SH-SC 

17-40 it~g- 9- T f!Pnr Pr 100 99_ 99 98 93 86 84 84 83 82 2l.q 0 

~ 

u CL 
1?2 0- ~ 

17-41 1122:8 ·r Cent er 100 99.8 99.5 99 96 .94 92 91 89 87 24.(' l' CL ""'--·~ 
136. 0-

15.3 
i 

17-43 136.4 I 100 95 92 88 85 82 77 70 63 55 w CL-SC . . 

1 7-LL ~ 11 ~6* I Sand Ran Into Spoc n 100 99.9 99 78 29 20 16 14 12 24. t .J SP-SM 

l~~-~-_17-45 I 100 99 96 84 73 35 25 21 18 24.E SM-SP 
147.0-

17-47 147.8 I 100 93 79 69 64 53 35 22 16 12 18.4 SW-SM 

REMARKS! ~ Sand that ran into spoon after sample 17-43 was taken. 

** Q~ganjcs jn sample. HeJd foi caxhon 1~ dating. 

----~------~-~-----
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SUSITNA HYDROELECTRIC PROJECT 

A~ Ill 
ACRES AMERICAN INCORPORATED DATE: 8/15/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEEi lOF _3 SUMMARY OF LABORATORY TEST D.ATA BUFFALo·, NEW YORK 
,, 

I ' 
_..,_ 

I ~ I rtOLt. SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES ( PERCENT Fl NER THAN BY WEIGHT ) We ~ UNIFIED SOIL 
NO. NO. UNIT ru I L.L. P.L. PI J/""l 1\eCIC'Ir-1\-rtnM 

ti' s" 3" z" 1-t/2' t" 3/4" 3/ff #4 :ttto :#20 :#"40 :#60 #100 :f:t 140 ~200 
7o I -,r..,~-:r·-..~ .... n•· '""'""' tVI~ 

~. 
j 

AH- 164.0- i 
' D17 '17-50 164.5 I 100 99 95 93 90 88 85 80 74 65 13.1 j CL - - -~ 

16~.0- ·~ 

17-51* 169.8 I 100 72 72 72 70 67 62 58 54 52 50 48 48 
-:.~ 

{ SC-CL 
~7- . 

.. 
j 

51 a** 169.0 I 1 sg i 
"..., .. ,~ 

185.0- i 

Jl 23 6 51 25 
' •. 

tl7-53 186.8 -1") . ~ 

CH . - . d~ l 

t~t·9-
I 

il7-S4 .T NXr. " ~ 

hrP - J . 
' 1 

i---· ' .. I .. ·-· ,,. 
j 

I 
: 

l l J 
----.-~~ 

I 
"-· .. - ·-

i 

·- - ·-*"'"..-·'"" ·-.~)';!_~ 

·' •J 

-- ~ 
=·"--!--., ~ .. 

-
__ ,1_ 

i 
- 1- ,. . ~ 

-- -- "~.~.,;. 

""-~~ 

-- .. 

-·~· - -

·-t 
··~-- --··- f-··-

--- -t- >" 

• 1 
REMARKS;~~_fiample not reP-rgsentative. One J a:r:ge f1 agment. _.....,..""'.o; ,..~~ . 

** Sand s] ougb (!.;£ash), not represen"atiye. . 
4~ 

__._..._ -- ~ 
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SlJSITNA HYDROELECTRIC PROJECT 

~~~(~ 
ACRES AMERIC~~\ lNCORPORATED DATE; 8/3/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET iOF _3_· -SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 
' • HOLE SAMPLE DEPTH smL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We ~ UNIFIED SOl L 

NO. NO. UNIT o/o L.L PL P.L 
~IFic;ATION 

t2'' s" 3" 2'' (-1/2' ... 3/4" 3/a' #4 :#10 #20 :#40 ~60 #100 ~140 #200 ~ 
AH- 3 • .)-
D13 18-1 5 .. 5 c 100 74 68 63 59 52 46 38 31 25 21 18 15 

"' .. "~~ GH-SH 
5.5-

18-2 7.5 c 100 96 96 90 86 81 72 60 50 43 37 33 _j SM 
7.5- l 

18-3 9.5 c 100 96 91 84 77 67 58 48 40 34 29 ~ SH 
.~ ..... 

18-4 16·1- c lOQ 92 91 37 83 78 70 61 53 47 41 37 !14 9 .J ~r-sr. 
11.5- ·l ., 

18-5 12.0 c Cobb le F_:I: agme 
I 

ltS ·I 
11 

15. 0,... -~--+--
.I 

-- •·'~--
18-6 16.3 c 100 97 92 86 79 68 59 49 41 36 31 12.0 ! SN-SC 

18.0- l 
18-7 18.7 c Cobb le F1 agme ltS 

tt 
a 

~-·--'· ~-

22.0- ' ' 
18-8 23.3 c 100 97 94 88 81 72 63 55 48 43 39 sc 

""'' 25.0- ! 
18-9 27 .o D' 

~ 
100 99 95 92 88 84 80 75 71 68 65 15.5 " l CL-CH 

29.0- '" i 
18-11 3i 0 n' Sanm lle Tc •o Sm all 'l 10 Te ~t .ocj 

18-12 
3~. 0-
3 • 0 D' On E bld 
33.0-

18-13 35.0 D' 100 84 71 65 56 51 45 40 35 32 29 27 26 9.8 GC-SC 
35.0-

"'::~e~~ 

1.8-14 36.5 D' On E bld 

18-15 37. ~-38. D' 100 97 89 83 78 72 66 61 56 52 50 11.5 CL-SC 
39.0-

.. 

18-16 40.4 D' On E pld . 

41.0-
·p~- ~_.,,. .... 

18-17 43.0 D' 14.6 30 17 L' CL 
43.0-

. 

18-18 45.0 D' 100 99 99 98 96 94 92 90 89 87 22.2 CL 
70.0-

~:;t:;;l,oj,), 

18-24 71.3 E/F 100 74 66 59 57 44 33 26 19 1/~ 10 7 5 4 7.8 -~J GW 
75.0-

18-25 75.3 E/F Wash and Cobb 'e F1 agme [ltS ·-
18-26a 

98.0-
100.0 G 100 99 98 95 93 90 85 77 68 59 18.0 CL-HL . 

REMARKS: __ 
,_ .;::.:;:, 

~ :;;_ 
- I 



SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
ACRES AMERICAN INCORPORATED DATE: 8/14/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET ~OF_3_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

SAMPLE I DEPTH 

~ 

(PERCENT FINER THAN BY WEIGHT) 
"f 

HOLE SOl!.. U.S. STANDARD SIEVE SIZES We L.l. 
'.! UNIFIED SOl L 

P.L Pt :t 
NO. NO. UNIT 0/o \CLASSIFICATION 

12'' 6" 3" 2" t-1/2' J" 3/4" 3/8" #4 #10 #20 :+t40 :tt 60 #100 ~140 #200 J . 
98.0-AR-

26 0 46. 26 l~- 1 D18 1R-2nh il 00 () G Ml-CL 

t_g_g_:~-- ' 

18-27 0 T_oo )mal_ I To ' ~'est ; u 

102.0-
Small 18-28 103.0 G r:roo To_' ~'est " --

~tgz· ~-
1 

18-29 r,. 'roo :;mall To r rest ! 
~-·~ 

106.0- . ·[ 

18-30a 107.8 G 100 99 99 99 99 99 99 99 97 22.7 ' ML-MH -i 

106.0- - ·-7 

18-30b 14.7 27 20 ~ :? 107.8 G J-: _i_ HL-CL r----
108.0-

Sm~ll 
! 18-31 108.7 G Too To ' ,est . --

112.0- • 
23.9 

l 

18-33a 113.7 G 100 99.5 99 97 95 93 87 76 .Ji ML-HH -1 
"'--~~··· 

112.0-
34! 

{ 
18-33b 113.7 G 100 99 97 93 82 64 50 40 28 1:?..1 ~ SM 

18-34 Iff~· g- G 100 99 97 o·~ .87 75 59 40 26 20 18.1 ,.··.:::... SP-SM 

18-35 11g·8-
G 100 99.5 97 91 80 68 58 51 45 42 17.a::; ·+- :: 11 . . 118.0-

18-36 120.0 G 100 96 94 92 88 78 6C 45 33 26 22 15.9 

18-3R lf~3· 4 G 100 73 73 69 69 64 59 53 46 39 34 29 25 21 6.C ~-J SM 

18-42 
132.0-

G '.; ~s Of I 132.8 Piec Bou der Caus!' t In Suo ~n -- li 

135.0- . 
1 R-4~ 136.3 G' 100 97 96 94 91 87 81 74 68 64 60 57 14.1 CL-CH --,. 

itl~. ~-lR-47 G t Pehb les ] In Sn )OTI --~ 

152.0-
18-48 152.6 G' 100 93 89 84 81 77 71 66 62 58 55 53 12.C -- sc 

157.3-
18-50 158.0 G' On H bld 

J 

-

18-51 1go. ~-1 0. G' 100 97 94 90 84 75 67 58 51 45 41 9.3 
162.5- -

18-52 163.2 G' 7.E SM 

REMARKS: 

> 
~,. 

-----------------------
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SUSITNA HYDROELEc·;RIC PROJECT 

~~~(~ 
ACRES AMERICAN INCORPORATED DATE: 8/J.4/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEEt _lQF_3_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

;I 

HOLE SAMPLE OEPTH SOIL U.S. STANOARD SIEVE SIZES l PERCENT FINER THAN BY WEIGHT} We 1 UN!AED SOIL 
~JO. NO. UNtT L.l. PL. Pi 

ti' 6" 3'' 2'' t-1/2.' , .. 3/4" 3/8" #4 :ttto :tt20 ,, :#40 :tt 60 #100 :tt 140 :fl200 
0/o 1CLASSIFJCATtON 

• 
AH-

18-53 
166.0-

G' 94 92 D18 .L66. 6 100 96 86 76 65 61 57_ 54 15.8 70 CL-}1L 
~· 

168.0-
G' 18-54 168.7 100 96 88 84 79 72 65 59 54 50 46 10.4 sc 

"' 

18-55 
172.0-

G' 173.0 100 95 78 61 51 44 39 34 30 11.2 
~~ 

SM-S·C 

:18-56 
i76.0-
7L.l G' 100 _9_I 93 91 89 82 79 77 75 72 67 18.1 - . ML-CL 

·*"'- ,~L-J 
178.0-

G' Smal1 rest ' .l 18-57 179.7 Too To 
180.0- (\ 

'--·. lB-'SR 1 Rl '':\ C!' 1100 91 91 88 82 77 73 69 66 64 62 59 13 5 
...,_;;,:;;:;;~, 

ML-CL 
~· 

185.0-
1- - ···-~S9 185.4 G' Too Smal To '~"est 

~';,., 

< " 

- .;-.~. . 

1-· -- ;-~~o-~· ·"' 

I 

-· I ,...,..~.-- ·<1' 

~'-.: 

-- '>tf'...,:;·:;: .. , 

~ 

I 
~=: .. 

. ·- - ~-:;,;:;::,· 

··- ,"!#lfl!', 

- -
- -· 

t- -·-
' i 

REMARKS; -·-~· --
-

- ·-- •' 
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SUSITNA HYDROELECTR!C PROJECT 

~~~~~ 
ACRES AMERICAN INCORPORATED DATE: 8/16/82 

WATANA BORRCV1J SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET _!_OF _3_ 
SU~AMARY OF LABORATORY TEST DATA BUFFALO , NEW YORK •. 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT} We UNIFlEO SOIL 
NO. NO. UNIT 0/o 

L.L P.L. Pi 
CLASSt~CATION 

12'' 6" 3" 2" J-1/2' , .. 3/4"! 3/8' #4 1t10 :t:f:20 :tt40 :#60 #tOO #140 #200 - I m9 2. 0-
A/B 

I 
48 43 39 34 19-1 4.0 100 85 85 81 75 71 66 60 54 S:H 

19-2 
4. 0-

AlB 94 89 83 78 72 -65 59 53 49 45 rJ_5.7 Sl-i 6.0 100 
6. 0- ' 

30 
. 

28 26 24 8.6 19-3 8.0 c 100 59 59 59 59 46 43 40 36 33 GH-GC 
i-

il q_4 1 ~: g- c: 100 78 78 58 52 47 41 35 31 27 24 21 ~2.1 GH SM 
10.0-

19-5 12.0 c 100 82 76 71 'b. Z), 60 56 50 44 39 34 31 27 l.3~4 SM 

19-6 
12.0-

100 93 82 73 66 57 49 42 37 33 29 12 .. 2 Sl-1-SC L' .2 c f-----

i~: g-]0-7 _C 100 95 93 87 83 79 72 64 58 ~ .. 46 42 13.2 sc 1-------
..;J. 

16.0-
49 42 38 34 13.0 19-8 17.8 }f 100 89 89 83 76 70 63 55 sc 

26.0-
100 98 89 45 19-9a 26.5 M 16 9 7 5 4 3 11~0 SP 

il9~ o:o_ 
26.5-

100 95 91 87 81 74 67 60 54 49 44 10.9 _ SG-:S}1 ,_.28 .. 0 M ; "-

28.0-
19-10 •w_28 0 8 M 100 97 89 84 78 72 65 54 52 47 43 9.7 SC-SM . - . ..:_ 

:r q-11 _3~: ~- M 100 89 8fi 82 76 69 62 56 51 47 43 [0.2 19 15 ...;.. SC-SM 

19-12a 
34. Q-

~ .. 34. 3 M 100 59 . 59 55 49 45 41 30 18 14 12 9 7 8.3 GP -34.3-
l9-12b 35.8 M 100 q7 95 _21 8(, 79 71 63 55 48 44 40 8.6 SH-SC 

i0-l3.a _.ll:! - '!l.f 100 qz 7q 75 .12 6g _6_1 32 17 12 10 9 7 11.61 - S\\T-SM 
37.5- 6.1~ f--·~ 1.2::..L3 b __ 38"0 H 100 84 83 76 70 63 :16 50 44 39 36 32 sc 
~~-gi r 

·lld5_ . 4 i M 100 C}Q qz 8.8 32 7·'4- c6 58 52 47 43 . SM-SC 

1q-1f) . ~~. ~- ....Jl.,~ 100 f37 87 85 78 73 64 54 46 40 35 32 28 9.7 SH-SC 

i19-l~-
4~. 9- M lOu 76 74 70 66 60 53 47 lJ.l 37 34 31 8.6 sM..:.sc ~-A. 

l 
--· 

' 47.0- I 

19-18 i 47 .. 8 N 100 f 90 89 o6t 81 75 67 58 51 44 39 35 </.4 SH-SC 
··-"" 

REMARKS: -.'t ~.mall holes in sample bag. Moisture content may be low. 

- , .. __ ,.. 
,._...... .. .. ---- --
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SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
PtCRES AMERICAN INCORPORATED DATE: 8/16/82_ 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHtt:.l ..LOF _L SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We 
~~ 

UNIHt::D SOIL 
NO. l\10. UNIT 0/o 

l.L. P.L. 
CLASSIACATION 

Ji' 6" 3" z" 1-t/2.' I" 3/4" 3/8' :f:t4 ltiO :tf:20 :ft40 :#60 #100 #140 :ttzoo ~ 

··-AH- ~~· B-Df9 19-20 M 100 q] 81 81 "17 70 59 LJ.g 42 1f) 11 ?7 ?LJ. R () SM· .sr. 

]q-22 g~· 9- M_ Too lsm~l .To_ frpc;r 
69.0-

19-23 69.5 M 100 92 84 76 68 60 52 44 37 32 28 24 7.4 SM-SC 
77.0-

40 35 30 3.3 19-26 78.0 E 100 88 88 88 80 75 69 61 53 46 ·- sc 
93.0-

19-2? 94.7 E 100 98 ·s9 83 76 67 57 48 41 36 32 8.5 SM-SC - ., - ~···-~ 

§~_: R- ' 
~·-w 

19-29 E Too Smal To rest . :;,. .. __ 
99.0-

19-30 100.0 E 100 95 91 85 80 73 64 55 47 40 36 31 8.9 •' SM --- .......... 
109.0- . 

15.3 ..... 19-31 110.5 E 100 99 97 92 86 81 78 75 73 70 25 20 '.) ML-CL ,-·- .. 
114. 0-

19-33 114.8 E 100 99 98 96 94 93 91 87 83 22.9 .... ~~"' HL-CL 
117.0- . 

19-34 117.8 E OnF old . -· 
120.0-

19-35 120.7 E On F old = 
124.0- I ·19-36 125 4 E 100 99 98 97 96 95 94 92 90 17.1 CL-CH 

19-38 
133.0-. 
133.8 E :-- 100 95 89 84 80 74 65 57 49 43 39 35 7.8 

' . SM 
144.0- 7.~1_ 19-40 144.5 E 100 91> 92 86 82 75 66 .56 48 42 38 34 I SM-SC 
151.0-

10.6 - 1 9-43 151.5 F 100 95 92 85 80 74 66 57 51 47 44 41 SM-SC 
• 1~9. 0-
19-46 1 i9.4 ...... 100 98 98 98 97 97 96 96 96 95 CL-ML \.:r 

"' 171. 0-
~5.5 19-47 172.5 G 33 23 hJ CL-ML 

19- i~~: g- NXC r Cob Run 1a G ore · lbles 
19- i~~: g- G 100 95 92 89 87 86 84 83 ~8.5 Run lb 99 97 CL-ML 

1q-4R 
17 5. ~-
1 "i (; ~ 100 98 96 94 93 91 87 f:J 74 [8.6 ML-MH 

REMARKS: .... -

-

-----~-------------



----------------· .. --
SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
ACRES AMERICAN INCORPORATED DATE: 8[16[82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET l.OF _L SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

i 
! 

(PERCENT FINER THAN BY WEIGHT) 
l 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES We P.L 
l UNIFIED SOIL 

NO. NO. UNIT L.L. P.L. 1 

ti' s" 3" 2'' J-1/2' , .. 3/4" 3/a'' ±iA ii:IO :tf:20 .#40 :tt 60 #100 :tt 140 #200 
0/o ~CLASSIRCATJON 

) 
j 

AH- 177. 0- " 
D19 19-:-4 9 178.5 G 1-· 

2.8.5 37 23 1.:;.: CL-HL 
1 fifi-:-o- - .' 

19-50 
. 

No l Limi t 98 ~9.3 ·182.6 G tpper CL :!:1187. 0- 27.4 
_, 

19- 188.4 G 34 27 HL 
T91'. 0- l 

19· .L93... 8 G No l Ioper Limi t 99 27.6 J HL 
I \ 

1 

t j 

I 
. =-=-~ -·, 

" ~ ~ 

1--- ·- .. , ------4 m::<;:-~ -

1 
j 

!-----·· . "---- -4-
! 
1 

l . 
1 

-~ ' - ' :-> I 
' i .. ·--· j 

~ -- -·-----· 
i 

··-·- --·'-- -
~ 

~-- ''""'""""'~ .. ·- -

... ..._ .. , -" --
~ 

1~----· -
-"""-"'" • 

1---·~ ~~--~· ---·--- -
... _,.. __ ,_ 

,t_o>!...,.,...r -
~ ·--~M ------··~ 

_...,._,....,_,.,........ 

~--·- ...... ~., ............ 

REMARKS: __ _.....,._~~--_ _. __ ,,,._.·,~ .... .-;.,, 
. 

·--- ... _.,_,,,..........._. - --
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SUSITNA HYDROELECTRIC PROJi;::CT 

~~Ill 
ACRES AMERICAN INCORPORATED DATE: 9/4/82 

WATANA BORROW SITE D AND REL'CT CHANNEL GEOTECHNICAL LABORATORY SHEET lOF_3_ SUMMARY OF LAB1RATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES {PERCENT FINER THAN BY WEIGHT) We Pt 
~UNIFIED SOIL 

NO. NO. UNIT 0/o 
L.L. P.L. ~SSIFICATION 

12'' 6" 3" 2" 1-l/2' , .. 3/4" 3/8' #4 :tt:IO :tf20 :tt40 ::t}_60 #100 . :tt 140 #200 
Al_i- s.o-
D20 20-1 5.0 c 100 91 88 84 70 62 51 40 30 23 "18 15 12 8.2 f SH 

5.0-
20-2 6.3 c 100 87 72 63 53 43 33 25 19 15 12 9 7 6 .. 9 I GM 

7. 0-
100 92 92 88 79 66 56 46 36 28 23 20 18 8.1 J SM 20-3 9~0 c ~ 

20-4 ~: 9- c 100 81 76 68 55 49 42 34 26 19 15 12 10 7.1 GM 
11.0-

20-5 11.5 c No :E eCOVE "!::~{ 
~ 

120-6 l~· 2- c No "E ecov rv l -- . "' 

15.0-
1-- 20-7 15 .. 5 c No E ecov ry 

120-8 1~. 8- c Nut Test ~d 'I bo Sr 'all 
~ 

19.5-
96 96 93 91 85 77 69 62 55 so 45 12.7 SM-SC 20-9 20. 7 c 100 

20-10 ~~- R- c 100 98 92 89 85 75 50 37 3.2 29 26 11.7 SM-SC 

20-11 
24.0-

94 87 74 59 49 37 25 18 16 14 13 8.3 SC-SM 25.1 E 100 
26.0-

100 98 91 74 60 47 29 19 13 10 9 7 9.0 SW-SC 20-12 27.9 E 
28.0-

20-13 30.0 E 100 87 82 67 54 40 26 18 15 12 11 10 8.0 SP-SC 
30.0-

20-14 32.0 No I ecov :n:y 

20-15 _ltR- F 100 100 100 99 88 51 31 23 19 17.9 SM_ 
34.0- . 

20-16 36.0 F 100 99 99 99 99 71 27 13 8 5 21.4 SP-SM 

20-17 ~~- g- F 100 99 76 65 61 58 45 28 17 12 9 13.1 SP-SM 

20-lB 
38. o-

100 99 40 .0 li' 100 99 99 99 98 70 45 39 22.0 8}1 
40.0-

20-19 42.0 F 100 100 100 99 99 95 91 82 69 22.5 HL-MH 

1;.0-20 ti· g~ F_ 100 100 100 100 99 82 39 19 15 22 .. 3 SM 
REMARK5: 

~ . -



' 

SUSITNA HYDROELECTRIC PROJECT 

A~ Ill 
ACRES AMERICAN INCORPORATED DATE: 9/4/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHN!CAL LABORATORY -

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK · SHEET lOF _.1_ 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We UNIFIED SOtL 
NO. NO. UNIT L.L. P.L. P.L 

12" 6" 3" 2" 1-1/2' , .. 3/4" 3/8' #4 :it tO #20 :#40 =# 60 # 100 :ft 140 :ij. 200 
0/o !cLASSIFICATION 

~0 [20-21 ~~· g- F 100 1100 100 1100 qq 84 18 19 14 t2q 1 ~M-SP - .. 

52 .. 0- j 20-22 54.0 F 100 100 100 100 100 99 82 53 35 t2.1.6 SM 
56 .. 0- ~ 

20-23 57.7 F 100 100 99 99 98 98 95 69 61 ?.4 1 l MT-MH 

20-24 ~R: g- F 100 100 99 99 98 98 78 46 36 22.5 1 SM . 
64.0-

100 
~ 

20-25 65.1 G 93 84 75 67 58 47 36 28 21 .3 0 4. SM - ~~~ l 66.0-
No E 20-26 66.1 eCOVI rv -

g~· 9- ! 
20-27 (.; 100 95 91 86 81 76 71 hn nl I) f) hi () 'I 

C:T -CH - . ~ -· 

20-28 ~l· 9- ~ roo 98 96 .94 90 84 78 72 n4 C) f) ~ C) s 
~ 

:32 ~ CT.-MI 
~ 

73. g-
No F 

' 
20-29 73. eCOVE ~ry 

75.0-
20-'30 75.6 G, Too Smal To rest -

79.0-
20-31 80.3 G 100 94 85 78 73 67 n2 57 53 45 39 36 13.4 SM 

81.0- . 
20-32a 81.4 G. 100 58 56 52 46 42 37 33 31 29 28 24 8.2 GM-GC 

81.4-
2_Q-32b 83..t_O G 100 95 91 88 85 81 78 75 73 71 !1 8.1 CL 

83.0-
20-33 84.7 G 100 99 95 92 89 85 82 78 75 72 67 ~6.1 CL-CH 

87.0-
20-34 89.0 G 100 97 95 91 88 87 85 82 70 59 tl.5.8 CL-CH 

20-35 ~6_:_2- G 100 98 97 95 94 93 91" 89 87 85 R4.o ML 

20-36 ~5: s- G 100 ~0.2 ML 

20-37 97.0-
98.7 G 100 D8.3 49 29 20 ML 

101.0-
20-38 103.0 G Not looer Limj ts 98 ~9.1 47 29 18 ML 

20-39 lOS. 0-
G' ~9.1 107.0 100 43 28 15 ML 

REMARKS: . 
'· 

~ _____ .. ____________ _ 



-·------------------
SUSITNA HYDROELECTRIC PROJECT 

~~Ill 
ACRES AMERICAN INCORPORATED DATE: 9/4/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET lOF _3_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

' " i 

HOLE SAM?LE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We P.t 
] UNIFIED SOl L 

NO. NO. UNIT LL. Pl. ~ 

12" 6" 3'' 2" •-v2: , .. 3/4" 3/8" #4 :ttiO :tf20 :ft40 :#60 #100 :tt 140 :#200 
0/o jet.ASSIFICATION 

• 
AH- . 

20-40 ±2d:2-D20 No F ~COVE ry f .,.,.,..;\/ .. 
111.0-20-41 111.6 G' 100 97 95 93 91 90 88 86 83 77 20.9 j ML 

113.0- -: 

20-42 114.2 G' 100 97 94 89 84 78 71 64 59 54 10.5 ML -- . -
20-43 

122.5-
122.8 I No _E ecov rv 

~::.·~ 

20-44 124.0-
Roc} ) 124.6 I Fra< Jlllents . 

20-45 !~~=~ I Roc} Fra< rments 
~-· 

·\ 

20-46 135.2-
Roc"JI :rment 13 7 •. Q.. BR Fra sHX Core " -·- ~" 

' 
~ 

~----·"------· ~, .. _ 
4 I ; 

' l 

" ,...¥_,_..,...,_ .::.~ 

; 

! 
f 

'"""'"" 
! 

·1 
I 
~ .. .· .,,4, 
;j 
>l 
.j 

--- ~~4--
~ .. . . 

-· ···A 
~ 

·• --~.~~ 

i 

__ ,_,__, 

" 

. ---
v 

"'' 

' 
....... ~ ....... w -

.,. ---· < 

I 
REMARKS:-~ 

~· ""''''"''.;"'~ 

'"''·--- ,., 

. 
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SUSITNA HYDROELECTRIC PROJECT 

l~lll 
ACRES AMERICl~N INCORPORATED DAl'E: 9L2LB2 

WATANA BORROW SITED AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEE1 LOF_3_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES {PERCENT FINER THAN BY WEIGHT) We Pf 
;. UN!FlED SOIL 

NO. NO. UNIT o/o L.L. PL. 
CLASSIFICATION 

li' s" 3" z" 1-f/2' 1'' 3/4" 3/8" #4 :ttto #20 :ft40 :#60 #100 ~140 #200 

~i 2.0- a 
21-1* 4.0 Orga 1ics -· 4.0-
21-2 6.0 c 100 93 86 84 77 71 64 55 45 38 32 28 24 10.5 SM 

6.0-
1 

,· -~ 

9 4 
;r 

21-3 7.0 c 100 -88 80 80 72 64 52 41 33 28 23 20 18 SN ·r 

1g:g- 8.0 
l 

21-4 c 100 83 78 78 74 69 62 52 43 36 30 26 22 g SH-SC ! 

10.0-
100 94 92 70 I 59 40 8.2 1 21-5 12.0 c 84 78 48 33 19 25 SH-SC 

12.0-
.~co" j 

21-6 14.0 c 100 92 89 82 76 69 59 47 38 29 24 20 8.5 i SH 
14.0-

100 94 93 87 82 74 21-7 16.0 c 64 53 43 34 28 23 9.9 J SH -
:I 16.0-

21-8 18.6 No R ~COVE rv 

21-9 ~i·g- F. 100 89 80 75 68 63 55 47 38 32 26 22 19 7.8 SH-SG 
22.0-

21-10 24.0 E 100 94 79 73 65 56 48 41 36 32 29 9.4 sc 
24.0-

21-11 26.0 E 100 91 . 87 83 78 72 64 55 48 41 36 32 10.5 SC-SM 
21- 26.0-

16 14 5~ 2 12** 28.0 E 100 62 56 53 47 43 37 32 26 ')') 19 GC ..... ~.-

21-13 
2~.0-
2 9 E 100 97 93 87 82 76 67 57 49 41 36 32 8.LJ sc 
30.0-

21-14 31.0 E 100 92 89 82 77 69 61 52 45 39 35 30 8.LJ sc -
21-15 1~-~- F. 100 92 92 82 76 70 61 52 44 37 32 28 8. q sc 

34.0-
21-16 34.4 No R e. covE lrv _, 

36.0-
21-17 36.1 NoR eCOVE ry -
21-18 ~9.0-

0.0 F 100 81 72 59 54 47 39 32 27 24 21 19 6. s .SH 

tt· ~- . 
21-1 q No R ieCOVf lrv 

43.5-
92 78 1zr 62 50 33 22 18 16 14 9.: SM 21-20 44.3 F 100 

REMARKS: * Organics, sam~le not tested. 

** <' ,llp]er sjze too small for maximum narticle size, large ~ieces sus~ected to be fragments of larger Eieces. 

-



I 
-

SUSITNA HYDROELECTRIC PROJECT 

I~ Ill 
ACRES AMERICAN INCORPORATED DATE:. 9/2/82 

I 
-

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET _z_QF _.1_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES {PERCENT FINER THAN BY WEIGHT) We UNIF\ED SOIL 
NO. NO. UNIT Ll. PL. p·rl 

t2' 6" 3" 2" t-t/1' !" 3/4" 3/8" #4 :itJO #20 :ft40 :tf: 60 ~100 .:ft 140 #200 
0/o CLASSIACATION 

., "- . 
AH- 45. 0-- I 
D21 21-21 4.s 4 No R ecove irY 

47 ~ 0-
21-22 47.9 NoR !:.cove lrY 

21-23~ 
49.0-

Reore 49ft8 F Not sent tive GP . 

21-24 
~2.0-

2.3 No R t:>.cOVE rrv 
54.0-

21-25 54.3 NoR =cove lrY 

f--·' ,. 21-26 ;~:~- Nn 'R :::>(' rF =-
58.0-

1--- -
21-27 58.2 No R ~cove lrv 

60.0-
.. ,, 

21-28 60~3 No R ecove lrv = 
t)2.0-

21-29 o4.0 ~ 21.8 37 25 '!' 'I .__ML-CL J.-. 
-:;......,~, 

21-'iO ~~:9- ~ 100 100 100 99 99 98 98 97 97 25.1 
"~~"' 

ML-CL 

21-31 ~~.g~ G 100 100 99 98 97 96 96 .95 94 28.0 CL-ML 
68.0-

26.0 21-32 70,. 0 G ' 100 99 ~fL 

21-33 4~:~ G 100 100 99 99 98 98 97 97 96 96 24. ~ CL 
78.0-

. 
21-34 79.5 G 100 100 99 97 93 88 82 74 16. E 30 21 ·~ CL 

80.0~ 
21-35 81.2 G 100 100 100 99 98 96 90 81 70 58 17.~ CL 

21-36 ~~:g- No R eCOVE lrv ' -85.0-
21-37 85~ 

1
f. G \.J'asb Mate rial 

21-- 'i R:: ~~·~- ~ 100 C}6 _90 83 72 59 52 49 46 43 17.l SH-SC 

21-381: ~h ·I- G 100 C}7 96 95 94 91 88 86 84 83 82 17.L CH-HH 
89.0-

21-39 91.0 G l 30. ( 51 30 21 MH 

REMARKS: * Clean gravel not representative (fines washed out). 

.• 

- - - - - .. -~~· ·w.l - - - - - - - - - - -
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SUSITNA HYDROELECTRIC PRO"tECT 

A;ll~ 
ACRES AMERICAN INCORPORATED DATE.:_ 9i2/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEE I ~OF _3_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO I NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES l PERCENT FINER THAN BY WEIGHT) We ---- I u~_;.;Eo SOIL 
NO. NO. UNIT oh l.L. P.L. p:r, 

CLASSIFICATION 
ti' s" 3" 2'' t-1/2' (" 3/4" 3/8' #4 :ttJO #20 .:ft40 :H: 60 #100 #140 #200 

'-!) 

AJ:_i- §t: ~- -
2.'-40 100. 95 95 95 94 94 94 93 93 93 92 92 24.5 I D21 G MH 

21-41a 
98.0-

Lind 99.0 G No U )per 98 28.8 38 28 10 ML 
99.0-

100 I 
""" i 21-41b 99.3 G No U )p_e~c tLimi I 94 19.4 33 28 ~ ML 

1g1.R-21--42 1 1. G' 94 82 73 66 58 so· 4& 44 42 37 •. SH-SG 
104.0-

21-43 104 2 G' Smal Sam ple 100 96 91 80 67 64 62 60 59 56 15.1 l 
I CL 4-

f---· 21-44 t8~-~- H 100 99 98 97 95 94 94 94 93 83 21.9 ML 
110.0-

~ .... 

f---···· 
21-45 111.4 H Smal Sam ple 100 98 94 92 91 91 89 84 71 26.5 ML 

114.0-
.~ 

21-4& 114.6 NoR i=CC'VE ry 
123.0-

21-47 123.5 NX C brE.~ 
""""" 

21~48 123\.5 NoR scove rv. 1 ~o Pe tnetr tion 
... <\"?. 

130. 0--
21-49 131.0 I 100 96 87 76 58 40 27 20 17 14 12 11.6 SM-S\~ 

13!~. 0--
.=·.· 

21-50 13L}. 2 No R =.cove lry 
135.0-

:,~ 

21-51 136.0 NX C Jre 
136.0-

21-52 139.5 NX C Jre 

21-53. i~6:6- J 100 84 78 65 53 41 32 26 42 18 16 14 8. E SH 
~~9. 5-

~ 

21-54 
~ 

~-
] 9.9 NoR e. cove rv 
158.5-

21-55 158.7 J 100 94 77 68 54 42 .33 26 21 18 15 8.9 SM 

~. -
I 

REMARKS: . 

-· ··-
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SUSITNA HYDROELECTRIC PROJECT 

~~~(~ 
ACRES AMERICAN !NCORPORATED DATE~ 8l21 {82 

WATANA BORROW SITE 0 AND· RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET _LQF _1_ 

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 
. 

. 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZE"' r'ERCENT FINER THAN BY WEIGHT) We P.L. E'~. 
UNIAED SOIL 

NO. NO. UNIT 0/o 
L.L. 

· CLASStFlCATION 12'. 6" 3" z" t-1!2.' r' 3/4" 3/8" #4 lttO #20 :ft:40 :#60 #100 :tt 140 #200 
·-AH-

22-1 
0.~- rv (1 _D22 4. NoR ~cove ~en is bn S mnle~ r---
4.5-

ry_ (J 22-1 8.0 NoR ::cove eni.s bn Sc. unple) 
9. o-

22-3 9.9 Bedr bck 

,, ~-~ 

~ 1-

\ ., 
.. -

=· 

-
-l 
I 

~-

-
j I 
~ 

-
I i _,_ 

REMARKS: 
~ 

- -



- - - - - - - - - - - - 8D alii aJI ...a - - -· 

~ I SUSITNA HYDROELECTRIC PROJECT 

A~~~~ 
ACRES AMERICAN INCORPORATED DATE;: 9/7/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEEi _LQF_3_ 

SUMMARY OF LABORATORY TEST DATA 
. 

BUFFALO, NEW YORK 
~ 
~ 

HOLE U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We ' SAMPLE DEPTH SOIL P.l 
i UNIFIED SOl L 

NO. NO. UNIT L.L. P.L i 
0/o ICLASSIFtCATtON 

ti' 6" 3" 2" J-l/2.' t" 3/4" 3/8' #4 :it: tO :f:t:20 :#40 .#60 :!i"IOO :f.t 140 #200 l 

AH- 2.3- i 

n23 23-la , 2 A&B Rock Fran ment t 

2.3- ' 
2_3_-1 b 5.2 A&B Rock Frag ment ~ 

6.0-
23-2 6.1 No R ~COVJ;! rv 

1g:§ 
~ 

~ 

11.0 
j 

23-3 c 100 99 97 93 84 72 59 41 28 - . 17 i S~1 

11.0- i 
1 23-4 11.3 No R ~COVE lrv l 

11.3- l 

23-5 13.1 c 100 91 91 91 87 78 63 48 37 28 21 17 13 9.1 SH 
-~-

-- 23-n t~·~- c 100 9_9 97 01) 90 80 65 49 36 27 20 SH 
' 17.0-

41 21 12.5 
l 

23-7a 19.0 c 100 96 85 80 74 67 60 51 30 1 8}1 

23-7b 1 ~- 0-I .0 c 100 98 97 91 81 71 63 52 40 31 15.5 
l 
1 S~! 

21.0- l 
23-8 21.4 NoR ecovE rv ·L 

~~- -~-
,j 

23-q Nn 'R P.C'OVE ,rv I ! 
~~.0- ! ~1 23-10 2 • 0 D 100 100 98 r---211 41 24 16 11 14.S SM~SP 
29.0-

23-11 31.0 D 100 99 93 97. 93 72 47 32 23 18 ] 5. 2 SM 
31.0-

23-12 33.0 D 100 98 97 9S 91 71 45 27 19 14 15.1 3~1 

23-13 
. ~3. 0-

5 .. 0 D 100 100 100 99 97 78 44 26 16 11 16.7 SH-SP 

2_3-14 
37.0-

14 t 38.3 D 100 84 71 64 56 51 at. 41 33 25 20 17 9.1 SM-GH -
23-15 39.0 No R ecove rv~ ~o Pe -uetr 1tion ' 

~~:~- ' 
23-16 E 100 _95. 83 73 63 47 27 17 13 10 13.3 SM-S\v 

4~-· 0-
-

23--17 4 . 8 NoR ecove rv 

23-18 ~~:~- E 100 99 95 90 85 78 72 64 56 48 42 37 10.~ sc 
REMARKS: 

I •' 

·:,...._~ .....,...___,. . 



-
SUSITNA HYDROELECTRIC PROJECT 

A~lll 
ACRES AMERICAN INCJRPORATED DATE: 9/7/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET _£_QF _3_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO , NEW YORK 

. 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We ·UNIAED SOIL 
NO. NO. UNIT LL. P.L P. i' 

ti' s" 3" ...... 1-1!2' I" 3/4" 3/8" #4. :tt: 10 #20 :#40 =It GO it:IOO :Jt 140 ~200 
0/o CLASSIFICATION 

t:;, -
~3 23-19 ~~:g- E S::~me MatF lr.: ~1 AP. 1 R :=tnc 20 10. q 

23-20 
49.R-
50. E 100 98 96 93 89 82 75 66 S6 49 44 1 2 r SM· ·SC 
51c 0- . 

23-21 52.4 E 100 100 96 88 79 72 56 41 32 24 16.2 . ~M-SC 

21-22 ~~- R- 'R I Nor ~PnrP ·~pnr 1r;vP ~iT IP~ t.J. ::)~hPr Out 
55.0-

23-23 55.5 E 100 90 84 75 29 5 3 2 1 1 14.9 1 -. SP -
57 .. 0-

23-24 57.7 . E Smal Sam 'ole 100 69 53 44 36 30 25 21 18 14 11.5 . SH-GM 

23-25 ~i:8- E 100 92 84 72 53 33 23 18 14 11 9 7 R 2 ~M· -~M I SP· -GP 
61.0-

23-26 63.0 E 100 94 9l 88 . 87 82 61 32 19 13 10 8 13 1 SW-SM . ~- ~ 

63.0-
23-27 63.4 E 100 81 R1 7Q 74 70 66 58 51 44 39 34 31 8.~ ML 

23-28 ~~:~- E 100 97 91 81 70 60 
·-

52 45 40 35 12.0 ML 
~ .. ;·~ 

68. o..: 
23-29 68.6 E Smal ~ Sarr IPle .. Rock Fra( bnent s 

"····-
71.0-

23-30 71.2 No R ecove lrv 
~:·"-

80.0-
23-31 80.1 NoR ecove ry .. _ 

~j·~-23-32 100 97 90 82 74 51 47 44 13.2 
t 

G 66 60 55 SH-ML ... 

95.0-
23-33 96.3 G 100 96 94 81 74 65 46 25 17 14 12 10 12. c; SM 

21-34 g~-2- ~ 100 q~ Q1 Q() Rl 74 61 44 27 19 16 14 1~ l 1 1 SM 
' ·~··--

100.0-
23-35~ 

t 

11.7 H)2.0 G 100 96 90 85 77 59 37 25 19 16 13 SM . ":"'..:'; 
103.0-

23-36 104.3 G 100 90 81 77 69 57 36 26 21 19 17 14. E SM 
107 .. 0-

,,z•· 

. 23-37a 108.8 G Not ReprE st::nt !ltiVE -
107.0-

23-371: 108.8 G 100 99 99 97 97 95 47 28 20 16 j23. E SM 

REMARKS: 

.._. -
.. 

':' ... ,..::;~· 
"-

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



----~-------------
~ 

~ 

SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
ACRES AMERICAN INCORPORATED DA11E~ 9L7L82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORAi"ORY 
SHEET _3_QF _L SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD S~EVE SIZES { PERCENT FINER THAN BY WEI.GHT) We · UNlFlED SOIL 
NO. NO. UNIT o/o L.L. P.L Pf1. 

ia-ASSIACAT10N 
ti' 6" 3" 2" J-1/2.' , .. 3/4" 3/8' #4 :ttto #20 :tt:-40 ~ 60 #100 :tt 140 #200 

AH- 109"~-D23 23-38 .109. G 100 99 98 97 96 94 83 53 35 25 21.8 SM 
111.0-

23-39 112.3 G 100 99.9 99c5 99 98 88 61 41 29. 22.3 SM 
113.0-

100 99.6 99 98 65 32 20 13 24.4 23-40 114.3 G SM-SP = 
23-41 

11~.0-
11 .3 G 100 99 99 99 99 98 97 67 41 26 24. <; SM 

21· ·4 ') 1t~~· ~- ~ 100 99.8 _99 99 95 48 29 25 22.~ SH 

23-43 
126.0-

G 100 99 99 96 94 91 87 22._4 127 2 98 95 93 ' ML - = 
128.0-

23-44 129.2 G 100 98 98 97 96 95 94 93 93 89 80 21._4 1-fL 

23-45 lt~o. o- 100 99.7 99 98 98 98 98 95 92 22.q 1_._.'~ G ML 
132.0-

100 100 991 99 98 9}_ !- 96 91 71 59 21.3 23-46 133.3 G ML 0 

23-47 1~6. g-1 7. G 100 97 97 96 95 94 93 92 91 89 84 76 20.~ ML 
140.0~ 

100 99 97 95 93 90 88 86 84 81 76 19.4 23-48 141.0 G ML 

23-49 
144.0-

100 99.7 99 98 97 96 95 89 81 75 22.2 145.2 G I ~1L-CL 

23-50 !~~:2- G 100 99 gg 98 91 96 95 93 90 87 24.1 ML 
148.Q- . 

I 

23-51 149.2 G 100 99.6 99 99 98 98 97 97 96 95 25.: 23 24 -l l1L 

l§~~ g- ' 
23-52 G 100 100 99 98 98 97 97 96: 91 21.( ML 

23-53 13~·0-1 .7 G 100 100 99 98 98 94 85 70 23.1 ML 

. . 
~ 

' 

. 
'~;.: 

REMARKS: 

. 



-·---- ... -------------
SUSITNA f-tYOROELECTRIC PROJECT 

l~~~~ 
ACRES AMERICAN INCORPORATED DATE: 9l9LB2 

WATANA BORROW SITED AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET _l_OF _L SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH smL U.S. STANDARD SIEVE SIZES { PERCENT FlNER THAN BY WEIGHT ) We P.L. P.t 
~UNIFIED SOIL 

NO. NO. UNIT 0/o 
L.l. 

FSIFICATION 
12' s" ....,II 2" 1-1/i' I" 3/4" 3/8" #4 :lt!O #2.0 4t40 :tt: 60 #100 :H-140 #200 :J 

f 
AH- l.-2-

64 49 32 27 23 19 16 14 12 i D24 24-1 3.5 A&B 100 78 78 69 39 ··.-:- j_ SM-SW . ' 
! ~-~-

r 

24-2 84 70 hO 4q 40 '34 2q 25 22 20 8 f 
• 

~f-~C R 100 93 $ 
+<·~· 

~ 

24-3 ~-g- 79 57 47 37 24 22 L9. 8 ~E 
4 

SI-1:-Sr E 100 88 67 31 27 • ' . I 

24-~4 1f·g Dut 
... i 

E Fine s WaE hed ~ 

ii:8-
~ 
~ 

24-5 F 100 82 77 57 47 41 34 24 20 18 16 15 7.-::: f SH-SC J 
17.0- t 

. 
24-6 18.5 F 100 90 90 87 78 70 61 52 44 37 31 25 20 9.7 < SM - ... --..._ 'c .• ~-t.--

i~~9- ~ 

t---· ?.4-7 F 100 90 90 87 81 73 65 59 53 49 46 44 43 7.C; ~ -·~ SN 
;, 

24-8 20.0 F No R ecove lrv ~o Pe lnetr tion ! 
r=·i 

-~ 22.0- ! 24-Q 22 .. 1 .. F .Nn .B E.c.av-e lrv 
24.0-

R.eore 11.7 24-10 24.7 F Not sent :ItiVE 1 .. Fr ~gmen t-s 
,.~~;., 

26.0-
24-11 26.3 F No R ~COVE rv 

"''::"''::.:::. .. 

24-12 32.0 BR NoR gcove ry, ~o P_e netr ~ttion 
~~.-

1 
"1--:;'~" ·~ 

--~ 

) 

- '-
~~ . 

. L__ 

• 

·-i-

REMARKS: -
-~. 

f 



------~---~--~----~ 

SUSITNA HYDROELECTRIC PROJECT 

A~lll 
ACRES AMERICAN INCORPORATED DATE: 9.ll4L82 

WATANA BORROW SITED AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET _!_OF _1_ SUMMARY OF LABORATORY TEST OJ~TA BUFFALO, NEW YORK 
'I 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD StEVE SIZES {PERCENT FINER THAN BY WEIGH~) We ~!FlED SOIL 
NO. NO. UNIT 0/o 

L.L P.L P.L l, SSIFICATION 
ti' s" 3" 2" t-1/2' I" 3/4" 3/8" #4 :#10 :f:t20 :t:t'40 :tt: 60 #tOO ~140 ~200 i 

AH- 3.0- 1 
D25 25-1 5.0 D No R ~cove rv ~ 

5.0- ; 

~i 25-2 7.0 D No R a cove rv 
7. 0-

G' 
,j 

25-3 9.0 No R ~cove ~rv .l . 

1£·8- . ·! 

25-4 G' 100 88 88 85 81 78 72 63 56 51 47 42 37 14.t:; i sc !1 -
11.0- ·j 

25-5 11.7 G' NoR ~cove lry ll 
" 

i~·g-
.\ 
~~ 

25-6 G' 100 79 79 62 56 52 48 41 32 25 20 16 14 11 5.8 J GM ,:!; 

~ 
,_... 25-7 20.0 G' No R ~COVE rv )efus al !l 

~· 

G' 
~ 

25-8 22.0 NoR ~COVE :rv .. efus al l{ 

·-r- ~ 

25.5- d 

13.6 
~ 

25-9 27.5 G' 100 98 91 83 71 50 22 12 9 7 6 ~ SP-SM 
~ 

?s .. 1 n ~~·~- T 100 99 96 93 87 79 75 72 68 63 18.( 24 20 ! l-1L-CL '-!!-• 

25-11 §~:?- I 100 70 64 63 56 51 45 ~9· .J ' \ 35 32 30 28 26 10. E ·:n.r-SC/SM-SC 
36.0-

25-12 36.4 I NoR ~COVE ry 

25-13 
38.0-
38.9 I 100 75 75 72 64 58 48 40 35 33 31 29 26 9.5 ML-CL 
40.0-

25-14 40.5 I NoR ecove :rv 
42.0-

25--15 42.3 I No R ecov~ fry 
44.0-

25-1o 44.2 I NoR ~_covE ry 
46.0-

25-17 46.1 I NoR e.covE ry 

- 25-18 ~l=~- T No R PC'OVf lrv 

25-19 
53.0-

100 94 94 86 85 82 79 78 77 77 76 75 20. E ML-CL 54.0 I :---· -
~SB-22 ~~:~ I 100 98 95 89 59 34 21 14 10 8 16J sw 

I 
REMARKS: 

. 
~:. 

. 



---------------------
SUSITNA HYDROELECTRIC PROJECT 

A~lll 
ACRES AMERICf._N INCORPORATED DATE:· 9/15/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEEfl_QF~ 

SUMMARY OF LABORATORY Tt:.ST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SlEVE SIZES {PERCENT FINER THAN BY WEIGHT) We '·j UNIFIED SOIL 
NO. UNIT L.l. PL P.l ( 

NO. 0/o lCLASSIACATlON 
!2' s" 3" 2" 1-1/2' , .. 3/4" 3/8" #4 :f:t:IO +t20 :#40 :tt GO #100 #140 #200 

' AH- 4.2- 89 68 64 51 "43 36 6.£ ~BW-G~1 D26 26-] (:.. r; c _lOQ 28 22 17 13 11 - 9 
-~";:_, . 

26-2 1 
• 1- c ) 100 98 83 77 71 64 53 41 31 24 19 16 .! SM 

1~-~-
i 

26-3 c 100 89 84 72 64 56 48 41 35 30 26 24 8. ~ JSM-SC 

?fi-4. l g.~- F" No R ECOVE rv l - "•··· .,.j.. 

22.5- 100 92 87 82 77 71 62 53 46 40 36 32 8. ~ 
I sc 26-5 _?_':t E E l 

~~-R-
~--4 

26-6 E 100 90 86 78 75 69 61 53 46 40 36 ,. 32 7. ~ f sc 
~·------ _,_c1·· 

:~. ,_ No R 
.j 

26-7 E eCOVE r.v •1 

,-----. ."'. ~~+ 
~~-~-?fi-R F No r< IPC:OVf •\'"'V J .... 
~~- ,_ - l 26-9 E I 100 94 90 84 76 67 59 53 47 42 8. ~ sc - j.~ 
·~. J- 1 

26-r-10 ·J. E 

-1~M-S~C 26-11 4~:g- F 100 96 96 91 88 82 74 66 59 52 46 40 10.8 
53. z- --

26-12 . 
9 . 5? .9 F 

~~ 
~ f<·c~ 

26-13 . 
F 100 98 90 87 81 72 63 56 49 44 40 . 9.- sc . 

~-;:o,t 

26-14 63.0 
F 100 97 93 90 86 81 76 70 65 60 '55 9. Ml-CL c -~ 

gi 
"'"""" 

. 26-15 . g- F 100 98 92 89 84 78 71 66 62 59 56 10. ~ 'ML-Cl 
73.0-

> .~..l-':; 

26-16 F No F 7~ h ecov ~rv 
~~- 0-

.._.~.~ ... 

26-17 
. 

- .5 G l 00 99 99 98 98 97 96 95 94 92 25 -~ 42 29 13 ,ML-Cl 
~~"'" 

26-18 ~~:7 I 100 78 68 64 60 49 44 39 33 28. 25 23 21 19 6 .. GM-GC 
,~.~omn.; ned -·-

26-19 . I• 

I - ...~ 

26-20 88.0 I No F ecov ~ry, ~0 p netx atior 
I 

REMARKS: 26-]8 and 26-] 9 Han as l sample combjned. -*·-·- ;!...>';;'>rt<t~ 

·- _.'WI;,¥'··-

Ill:~' ... -?:' --~~,,: J 



SUSITNA HYDROELECTRIC PROJECT 

A~ll~ 
ACRES AMERICAN INCORPORATED DATE: 9/15/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET .LOF _L SUMMARY OF LABORATORY TEST DATA BUFFALO I NEW YORK 

~ 

HOLE SAMPLE DEF H SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We UNIFIED SOll 
NO. NO. UNIT o/o 

L.l. P.L. P.L 
CLASSIFICATION 

ti' s" 3" 2'' 1-1/2.' t" 3/4" 3/ff #4 :f:t.IO ~20 :tt40 :#60 #!00 :fi 140 #200 

t~6 ?f\ -21 ~i. ~- I No R ecove ry 

?n-?? ~~. R- I No R ~cov~ r~ _,...,._ 

I I 

!-----·---

f-· -

- ~·~ "" ··-·~ 

~ 

. ~ ·-

I 
~= !""-

-
-

~ .. '· ~!:-

REMARKS:. 

-
~""' ...... 

--~-------~--------



-------~-----------

SUSITNA HYDROELECTRIC PROJECT 

~~Ill 
ACRES AMERICAN INCORPORATED DATE: 9/30/82 

WATANA BORROW SITE 0 .AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEEf_l OF_2_ . 

SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 
-

~ 
HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We i UNIFIED SOIL 

NO. NO. UNIT 0/o 
L.L. P.L. Pt 

tCLASSlACATlON 
ti' s" 3" 2" t-1/2' , .. 3/4" 3/fi' #4 :ft.IO :tt20 .:#40 :#60 #100 :tt 140 #200 • - J 

AH-
,_ : g~ ,; 

D27 . 27 ,~, c 100 62 53 45 41 37 31 26 22 18 _]~ 12 6 9 ; r,M 
10.0- ' i 

27-2 1? n f" No R1 cove ";--y ~ v 

27-3 i ~. ~- c 100 92 81 80 75 70 62 53 45 38 32 28 25 8.4 
~ 
1 SM-SC 

?7 _!J.. :~~ n INn R ~rnvl=l ~v l 
~~- ~~ 

v 
' . ! . 

27-5 D 100 96 88 81 77 66 57 49 43 37 33 29 7.8 17 13 4 l SC-S~1 f---

:!_8: 2· ' l 

27-6 D No R ~cove ~x ~ ~ 

~~: ~~ • 
27-7 D No R ~cove ry ! 

~ 
1--

I 

27-8 0 2• D No R l:lcove ry ~ 
~ - ' 

27-9 a1: g- D 100 92 83 77 66 52 44 39 35 31 27 11 . 9 I t SC-S~1 
·-

27-10 aa· ~- D 100 92 85 78 69 61 54 48 42 3f 34 8.8 l sc . -
27-11 a . 0-

b :J 100 93 90 83 80 72 63 55 49 45 41 38 11 . 1 25 15 10 sc 
27-11 b ~5· g- D 100 85 85 83 77 74 68 60 53 48 43 4C 37 11 . 1 sc 
27-1 z 54.0- D 100 98 94 92 89 85 82 77 74 72 70 11 . 7 CL l=i!J.. tJ.. -
27:-13 ~?·9- Dr' 100 99 94 89 82 71 60 52 45 4C 36 9.5 SM-SC 

27-14 gg:~- E 100 97 93 84 79 71 63 54 46 40 35 31 9.2 sc 
,, 

27-15 ~?: 2- E 
comt 1ned 

~ 

27-16 75.0- E Not test1 d to 0 Sffi< ll 7_r:) 1 
-~ 

27 -17t ~ru 24 No r ecov ry 

27-25 ~ ~~. g- F NX { ore cob ples1 boul ders 
,, 

27-26 130.0- F II II 

111 !=) 

REMARKS: 27-14 and 27-15 ran combined • -
SamQ1es 27-17 thru 27-24 No Recover~ 

~ _; J 



I I DATE: 9/30/82 1 SUSITNA HY1ROELECTRIC PROJECT 

1~111 
ACRES AMERICJ.'.N INCORPORATED 

z WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNiCAL LABORATORY 
. SUMMARY OF L~~BORATORY TEST DATA BUFFALO, NEW YORK 

SHEET LOF _2 

" 'l 

:-tOLE SAMPLE DEPTH so:L U.S. STANDARD SIEVE SIZES {PERCENT FINER THAN BY WElGHT} We 1 UNIFIED SOIL 
NO. NO. UNIT o/o L.L. P.L. P.t 

la-ASSIFIC.ATION 
12' 6" 3" z" 1-1/2.' !" 3/4" 3/8" #4 :it: tO :ttzo :#40 :tt: 60 #100 =tt 140 #200 

t~7 ~8· q- •-
~ ders 

" l i 27-27 F NX Core - co bbl ec /bou I 
"'~ r.:: "· 

~~· )- 1 

I 
1 

27-28 ) !:" II II II i 
I ~ 

27-29 i ~g: ~- F No Reco ery " J • 
g~. R- • 

27-30 F No Reco' ery '1 

60.0- l 
.. -~;::..-· 

27-31 1 f)? n G 29-f 

27-32 i ~~-8 f-92 31 . ! 
j 

G No u Jper limi ~ ML-CL ~ 
1---·· 

~ ~~· g-
·~··-

l ML-CL 27-33 G 3Q.L 31 23 8 I 

31~ 
_,__,,-.~.» 

27-34 G No U ouer Linli r;_97 ,_; 29. ML-CL . 
-~, ~, 

. ·,._..,' 

. "':~:::~~ 

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

I 

. 
.. 

~,-·~~-. 

l I 
REMARKS: Samp] es 21-21 , 21-28, 21-29.. 2Z-3Q Mo Core 

.. 
-

----------~--~-----



------- ... ----- .. -- ... --
SUSITNA HYDROELECTRIC PROJECT 

WATANA BORROW SITE 0 AND RELICT CHANNEL 
SUMMARY OF LABORATORY TEST DATA 

ACRES AMERICAN INCORPORATED 
GEOTECHNICAL LABORATORY 

BUFFALO, NEW YORK 

DA:f;E: 9/21/82 

SHEE I _1 OF__!___ 

l----r-----r--..,.--~------·.----.J..!:::==~~---------------r--..,..._-r-l---,..---,-------1 
U.S. STANDARD SIEVE SIZES l PERCENT FINER THAN BY WEIGHT} We 

~~~~~~~~~~~~~~~~~~~~~~--~~~-r.~ % 
12' 6" 3" 2.. I-1/2' I" 3/4" 3/8' #4 itlO =#20 :ft40 :# 60 #tOO :# 140 :tf200 

HOLE SAMPLE DEPTH SOIL 
NO. NO. UNIT 

',t • 1-

28-2 b. C No FecovEry 
r---~~-+-~q~Q- R 

28-3 8.0 C No ecovEry 

LL. PL. PT 
UNIFIED SOIL 

CLAS('\ACATION 

~--~2~8~-4~~1~-~~-~c~-~N~o-+Re~c_ov_·~~r~y-+--~--+-~---r--+---~~-r--+---r--+--~--r-~--~---r---r-·~··· ~t------~ 
28-5 llO.OO- C 100 87 84 76 70 59 48 40 33 27 23 20 9.0 : Sfv1 l----+----+~2~·~----~-+---r--+-~r--+--~--r--+--~~--~---+--4r--r--~---r---~---r--~--+------·-

~-~_2_8_-_6~+11~~:~8~-_c __ +-~r--+--~--rl_0_0;-_93-r_89-+_8_4~8_0-r_7_4+-6_6~_5_8+-5_1~_46-r_4_2T-3_8-r1_._1+--jr--T--~--s_c __ ~ 
28-7 i~:g· c 100 98 93 88 83 79 73 66 60 53 48 43 ~4.0 sc 

---·~-----~~~---4---+--~--+--4---r--~~---+--;---r--+--;---r--+--~--T---4---T--~--+-------~ 

*28-8. 1§:8· C 100 80 75 62 52 45 39 33 29 26 22 2C 18 GC 

28-9 1R·8 M 100 94 90 84 77 70 63 57. 52 48 ~2.9 SC-CL 
·~~~-+--~--+-~---r--+--4r--r--+-~r--4 

~--~28_-_1~0~~~9·~-M--~---~-+--4-~--~--+1_00-+_9_4~-_8_9;-8_44-7_8,~_7_2~67-+_6_3+-_59~5_5~~~3_._0~-+--~~~C_L_-C_H __ ~ 
28-11 ~4:,. M 100 96 92 83 74 69 65 61 57 53 ~7.7 ML-CL 

28-12 ~ : ,_ M 100 98 95 93 90 86 81 77 74 70 68 65 ~3.9 CL 

28-13 ~?:Q· M 100 94 89 84 79 74 70 66 62 59 55 11.3 28 17 11 CL 
1----~~~~rrr~~~--+---~-+·--~--~~~-r~~~~~---r-~1-------+-~r--7--~--T-~~~--~--~ 

28-14 2~:~· M Too smal 

28-15 ~~:2- M No Fecov~ry 
r---+----+~--+----r--

28-16 ~~·2· M 
---+---r--+-~----r--+-~r--

28 -17 ~§: 8· _M ---+--r--+---+--+----+-1_00~9_7~_86-r-8_1_+-_7_5 r--71-+-_6_5 +--60--+-_5_4-r--. _50-t--4_6_,_9_. 4-;---:·:....--t---+---+s-· C_-_CL_----i 
28-18 a9:~ ,\1 

28-19 44.0 M No fecov~ry 
~---~---+~~~+----r--~--+--4---r--~--r--r--,_--r--+--~--r-~--4r---r--~~---+--~--+-~r-------4 

28-20 !~:8 M 

R~ •RKS: ____ ~*N~o~t~r~e~p~re~s~en~t~a_t~iv~e_o~n~e~la_r~g_e~p_a_rt_i_c_1e __ i_n_s_am~p_1_e ____________________________________________ ___ 

---------------------------------------------------------~-----------------------------------



SUSITNA HYDROELECTRIC PROJECT 

A~lll 
ACRES AMERICAN INCORPORATED DATE: 9/21/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET LOF _i_ SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

! 
HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT} We k UNIFIED SOIL 

NO. NO. UNIT 0/o 
l.L. P.L Pi 

LASSIFICATlON 
ti' s" 3" 2" 1-tt2' , .. 3/4" 3/8' #4 :!t-10 #20 :#40 :# 60 #100 #140 1t200 I 

I 
AH ~ . ~ ~ 

85 80 76 71 _D28 28-21 5 . M 100 94 89 67 fi1 r;n r)7 'H1 q rr 
28-22 g~· M CL 

28-23 
g7 .0 
9.0 M 11.4 26 17 ~~ CL 

28-24 ~- . v~ 
h M 100 95 85 82 78 73 69 65 61 5E 55 11 . 0 CL 

28-2E §6. } .I) M 10.7 25 16 ~ CL 

~~· 
,.,..~~~;.,·· 

28-2E M CL 
~:::~-~: 

28-27 j4:8- M 100 15.2 CL 

I 28-28 t9:8 M 14.7 
... 

28-2S ~1·8 :00 M 13.9 
. 

~~:~ 

28-3( ss.g !"" M 100 96 9'j 87 83 79 74 70 66 6: 60 11.9 t~L 
At:\ ~ 

~~ 
~" 

28-31 . r- M l ~t . 3 
g::: 0 8.8 

oo--

28-3~ c)~·o 
~ 

M 100 88 81 79 75 70 65 60 55 51 47 4L 41 SM-SC 
~ . 

28-3~ 97: g M r- 10.0 
.:.~ 

28-3~ 181:9 ~ E/F No Reco'J ery 
28-3~ 

103.0 E/F No Reco\J ery, No P atio :'!. ~net 

1 H~:~ 
::!~' •• 

28-3E 
- Reco\J E/F No ery, NX C pre .. . '-~ ·~· 

105.0 
28-3~ - E/F NX Core of C pbbl E s )Q t:; 

) . ~ . .,;.:. ' 

28-3~ - E/F NX Core of C Dbble s 

~·E 
.. ~;:.:;_ ' 

28-3( - E/F No Reco\ ery 
28-41~ g ~ - E/F :j 

No Recov ery 

REMARKS: 
_, 

- ~~...-;-

- - - - - - - - - - - - .. ~ 
-~~·-.~- - - - - - -



-------------------
.. 

SUSITNA HYDROELECTRIC PROJECT · 

1~1(1 
ACRES AMERICAN INCORPORATED DATE: 9/21/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET ~OF~ SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

,.-..._ 

KOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We Pi: 
l UNIFIED SOIL • L.L. P.L. NO. NO. UNiT 0/o fLASSIFICATION , ti' s" 3" 2'' 1-l/2' , .. 3/4" 3/8' #4 :tt::o =# 20 .:t:t 40 =# 60 #100 :tt 140 # 200 

AH-
28-41 i l9. ~ E/F No f ?.ry f J228 ecov 

i~g·~ 
" . 

28-42 G 100 100 98 93 87 8C 73 21 6 Ml 

28-43 l~~·~ G No ecov ~t-y 
.~::---

28-44 ~9:( G 1 oc 99 98 96 86 52 32 . 22 11 14 18.3 SM 

28-45 -~~· 3 . l G l 00 100 99 99 93 70 51 39 23.3 SM 
'''·;~_ 

i g~·g 28-46 
:-

G 28.6 # 

!-- ,,_,.;:;; 

. 28-47 1~5:g G . 100 29.6 60 27 3~ CH 
~~ 

28-48 1%~:§ G 100 98 33.2 CH 
•28-49 1 g5: g G I 31 • 6 I 

28-50 1 ~~- g· G 31 . 9 
--

28-51 ll~·x G 31 . 7 
r::~,~w. 

28-52 ~~: i- G ~ 31 . 2 
' 

---

28-53 1?~·5 G No ~ecov ery 
-~.-:.., 

28-54 i§~: g i- G 100 96 29.8 CL-CH 
~""' 

28-55 197.5 G No ~ecov ~ry, No P ~net1 atio . 
28-56 ~B~: H 100 96 94 90 '85 

~ ·:::~ . .;.,.,.~ 

79 73 68 6.: 59 16.2 CL-CH 
"• ~~-

28-57 206.0 ~ H 100 95 93 90 84 79 74 70 61 63 19.3 Cl-CH ?n1 7 ~~ 

28-58 ~H§·~ H Sam ole L ost~ No R esuli s 14.4 

_2B-5c; ~i9·~ i- I 100 lOU 99 98 96 93 92 90 BE 86 20 4 Cl-C:H 
28-6( ~14:~ r- I 100 97 95 92 87 81 77 74 7£ 71 18.8 CL 

REMARKS!_ 
~~ 

:=:...·;,:..-,.-

- -::;t:."""'-
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SUSITNA HYDROELECTRIC PROJECT 

~~~(~ 
ACRES AMERICAN INCORPORATED DATE: 9/21/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET .LOF __!__ SUMMARY OF LABORATORY TEST DATA BUFFALO, i\jEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WE:GHT) We UNIFIED SOIL 
NO. NO. UNIT 0/o 

L.l. P.L. PL 
CLASSIFICATION 

12' 6" 3'' 2'' 1-1/2.' , .. 3/4" 3/ff #4 :ttto =#20 :#40 :#60 #100 :It 140 #200 
AH- ~i~-~- »-

_D28 28-61 I l 00 96 76 65 53 44 38 30 24 20 17 7.5 
* 

SM I 

28-62 ~~~. ~- I 100 100 99 99 99 98 96 77 57 46 18.5 t ISM-ML 
225. 0- 3 

28-63 I No F. t 225.4 eCOVE ~ry ! 

~~~ ·~-
·-1--

~ 

28-64 I Samp 1e t< o sm a 11 i o te .,t ~ 

28-65 *~~-x- I 100 100 1 OG 99 94 84 71 58 ~8.0 1 ML 
il! 
~ 
~ - ~·~ 

I 

• :::.:t~·-

-~·:::c~ 

' - .. 

I 

~ 

REMARKS: 

---------~-~-~--~--
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SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
ACRES AMERICAN INCORPORATED DATE: - 9/24/82 

WATANA BORROW SITE D AND RELICT CHANNEL GEOTECHN~CAL LABORATORY 
SHEET _l_oF .3_ 

SUMMARY OF LABORATORY TEST·DATA BUFFALO, NEW YORK 

HOLE SAMPLE SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHTj w i UNIFIED SOl L DEPTH c 
NO. NO. UNIT 0/o 

L.L. P.L PL 
jfCLASSIFICATION 

12" 6" 3" 2'' 1-1/2' t" 3/4" 3/8' #4 :itiO :tt20 #40 =t+ 60 #100 #140 #200 'l 
:; 

~~9 29-l ~. ,_ 
h c 100 95 89 84 78 68 57 47 38 31 26 0.5 

ll 
rl SM 

29-2 ~: ,_ c 100 98 95 91 84 73 62 51 41 33 26 1.7 
, 

SM ~ 

29-3 8.0- c 100 98 96 88 83 76 66 55 43 34 27 21 1 . 6 ~ SM 10.0 M • 
29-4 l g. R- c ~ 

.l 
. 

29-5 l&:R c 100 98 96 93 87 77 67 57 48 40 35 ~2.8 ! SM 
- ·'"'~·- j 

29-6 1~: s- D 100 94 92 88 85 79 70 59 50 43 38 34 ~0.2 t SM 
r----- ""~.a.: 

J 29-7 ~ ~· g- D 100 98 97 93 90 84 75 66 57 50 45 40 ~ 0. 4 SM 
r-~---~ -

§~-R- " 29-8· E 100 87 87 84 80 76 69 61 53 46 39 34 30 9.2 SM 

29-9 ~~- R- E 100 98 96 94 89 82 73 64 54 46 40 34 ~ 0. 2 SM 

29-10 28.0- E 100 97 91 85 78 69 59 57 44 38 33 9.1 SM ')0 

29-11 : l E 1 "omb ned 100 95 91 88 85 82 76 66 57 48 41 36 32 9.8 SM 
29-12 ~~: s- E ~ 
29-13 ~R· Q- E No F ecov ~ry - '""'...:' 

29-14 i~·2 E 

29-15 ~~- ~- E No f ecov ~ry 

29-16 ~§·2 E No f ecov ~ry 

29-17 ~!:a E 
-

29-18 . t~· E No F ecov ~ry . 

29-19 64.0 E No f ecov ~ry ,efus ~1 
29-20 96:g E 100 98 93 87 83 77 69 60 52 45 40 36 8.8 sc 

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

-; 



SUSITNA HYDROELECTRIC PROJECT ~~~jl ACRES AMERICAN INCORPGRATED DATE: 9/24/82 
WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY 

SHEETl_OFL SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES (PERCENT FINER THAN BY WEIGHT) We UNIFIED SOIL 
NO. NO. UNIT 0/o 

LL. P.L P.l. 
CLASSIFICATIOJ'J 

li' ' 6" 3" 2" 1-1/2' , .. 3/4" 3/8" #4 :tt 10 # 20 .:tt 40 :tt: 60 # 100 # 140 :ij 200 

AH- ! 29-21 ~~·9- F D29 • 

29-22 79.0 F No } Ecov ~rv Re usa1 i 
I 

29-23 ~g:~- F No F ecov ~ry I 
29-24 ~~·R F Cobt le f "aqme nts I 

29-25 ,~·8 F 100 91 88 84 79 72 61 51 43 37 32 27 8.1 ( sc 
29-26 6~·R F No f ecov :ry 

29-27 98.0 F No f ecov ~ry R efus 1 ,_____ ccCc........J 

18~: g· ~ 

29-28 F No J ecov ~ry 
". 

29-29 :R F 100 93 88 80 68 56 47 40 35 31 1 0.1 SM-SC 
~·~· 

29-30 i . Q F No I ecov ~ry 
--

29-31 119.0 F No , ecov ~ry F efus ~1 
12a. ~ 

~= 

29-32 F No r-ecov ~ry 12 . 
29-33 ~~-8 F Too smal to test 

29-34 gc :~ G No f ~ecov ~ry 

29-35 158.0 G No ~ecov ~ry 

~ 

r-
' l 

. 
I 

REMARKS: 

..... 

--------~----------
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SUSITNA HYDROELECTRIC PROJECT 

~~~~~ 
ACRES AMERICAN INCORPORATED DATE: 9/25/82 

WATANA BORROW SITE 0 AND RELICT CHANNEL GEOTECHNICAL LABORATORY SHEET _1 OF _g_ 
SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

HOLE SAMPLE DEPTH SOIL U.S. STANDARD SIEVE SIZES {PERCENT FINER THAN BY WEIGHT) We . UNIFIED SOIL 
'"' L.L P.L. P.' NO. NO. UNIT o/o . ' CLASStFlCATlON 

ti' 6" 3" 2" t-1/2' l" 3/4" 3/8' #4 .itJO :ft20 :jt 40 :# 60 # 100 .:tf 140 # 200 
Ali-
·D30 30-1 

Lf.l)-
6.0 A/B No F ecovE ry 

30-2 §:8- c 100 96 93 85 80 75 67 58 51 44 39 35 ~ 0. 2 SC-SM 
~.g- Comt ined .. 

30-3 c 
1a ·-~- . 

30-4 c NX C obb1 E ~ cor ~ 
30-5 ~~·R- c Too smal to test 

30-6 l ~- ~- E/F 100 94 83 76 67 58 48 41 35 1 30 26 8.8 SC-SM 

30-7 ??.u- E/F" 22 9 -
30-8 ~~·2- E/F 100 90 86 77 70 63 55 48' 42 36 32 28 9.2 SC-S~1 

-
30-9 ~ft·8- E/F No F ecov ~ry 

·'"""-: ~-

J0-1 0 ~~-E- E/F Not repr llsent ~tiVE~ . ' 

30-11 ~~-9- E/F 100 91 87 84 80 75 68 6C ~6 42 37 9.3 sc 
' 

~-.,-.., 

30-12 ~~·9- E/F No F eCOVE ry I 

. , ·- .. -·- --~~ . 
30-13 i~~f- E/F On I old ' 

~· 

30-14 ~%:~- E/F 100 93 91 86 81 75 66 58 50 44 39 35 9.3 sc 

30-15 ~~·R- E/F On 1 old 

~~·9-
"'-" 

30-16 E/F On old 
';i); 

30-17 gg:_g- E/F On old 

30-18 g?-~- E/F 100 93 89 84 79 72 64 55 47 41 36 31 9.6 sc 
30-19 ~~·~- E/F On [old 

30-20 q2.Q- E/F 69.7 On J ~old 

REMARKS: 

- ·---



SUSITNA HYDROELECTRIC PROJECT 

A~lll 
ACRES AMERICAN INCORPORATED DATE-: 9/25/82 

WATANA BORROW SITED AND RELICT CHANNEL GEOTECHNICAL LABORATORY 
SHEET LOF _L I SUMMARY OF LABORATORY TEST DATA BUFFALO, NEW YORK 

,;.!. 

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

HOLE SAMPLE DEPTH SOIL We 1 UN1FtEO SOIL 
NO. NO. UNIT 0/o 

LL. P.L P.l 
fCLASSIACATlON 

ti' s" 3" 2" t-J/2.' t" 3/4" 3/8' #4 :it:IO #20 :ft40 :tt 60 #100 ::tf 140 :f:t-200 i, 

-~~0 30-21 ~i·Q- G' OnE pld 
i 
.! - - -, 

4~·g- I 
~n-?? r:;' On F lold ; 

I -,! • ":!_ 

30-23 ~a-R- G' On F. old l 

§R·Q-
. 

~0-?d r:;' On F old j 

30-25 , ~R · B- G' On F old 
-~ 

Z':;::::_. ~ ' 

' I 

l 
,,, . ' ··-~ l 

1 
·-

~ 
; 
I 
1 

- l 
1 

r-- =- 1 

. 1 
+-

~ 
; 

-· 

J 
~ 

_.,,..ox;.~ 

·-
i 

--

I 
' 

REMARKS: 
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-~-------------------------------------D".ZZ----

701 Sesame Street 
Anchomgc. Ataska 99503 
t807) 276·2335 . 

13 December 1982 
Project No. 15434A 

Acres American Incorporated 
1577 C Street 
Anchorage, Alaska ~9501 

Attention: Mr. Vern Smith 

WoodwardaCiyde Consultants 

SUBJECT: SUSITNA HYDROELECTRIC PROJECT 
SEISMIC REFRACTION SURVEYS, 1982 
FINAL REPORT 

Ge!.;tlemen: 

With this letter, '~e 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 a·nd nine to your Buf.falo office to the 
attention of Mr. Lance Duncan. 

This report incorporates a number 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 ancl, in a 
few cases, with boring or mapping control information o£ 
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 being 
transmitted to your Buffalo office with cop~es of this 
report. These include: the original text and figures of 
the report; time-distanc~ plots for the 1982 lines; original 
seismograph records; and field notes. 

Consulting Engmeers. Geolagtsts . 
and Environmental ScientiSts 

Offices m 0ther Pnnc1pat Ctl!es 



Mr. Vern Smith 
13 December 1982 

Page TWo 

Vloodward·Ciyde Consultants 

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, 

Jan D. Rietman 
Deputy Director of Geophysics 
Registered Geophysi~ist, GP-58 

JDR:DEJ/hab 

if~c 
Dennis E •. ensen 
Project Geologist 
Certified Engineering 
Geologist, RG3531, EG1034 
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1.0 INTRODUCTION 

This report presents the results of seismic 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. 

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 E'og 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 Moore (1975) and Shannon and Wilson (1978). 

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-
o 

face materials, and depth to bedrock at specified locations 

in the vicinity of the Watana damsite~ The survey was 
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designed by AAI to supplement the previous seismic refrac

tion survey results and to provide continuity of data among 

borings and ou-'ccrops. Survey lines were run in tr.t?ee 

areas: the proposed dam abutments, the Watana re..tict 

channel area, and the Fog Lakes relict channel are:\. 

In 1982, a total of 94,725 linear 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 aligP .. ment 

and the area of a large buried channel (the Watana relict 

channel) . Figure 3 shows the Fog Lakes area southeast of 

the damsite, which is also underlain by buried chann.els (the 

Fog Lakes relict channels). 

The base 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 tuformation 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 r~fraction lines run during 

the 1982 survey. The lines are grouped into the three 

previously discussed survey areas. I,~ines were numbered in 

chronological order as they were surveyed. The table 

i'ndicates the number of the figure that shows the location 

o£ each ~.ine and the figure ( s) showing the ir:. .erpreted 

profile for that line. 't'he fourth column in tne table 

indicates the letter designation for the planned lines as' 

referenced in the Agree;nent. 

assigned by AAI in the field. 

Letters in parentheses were 

The remaining columns in the 
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TABLE 1 

I 1982 Seismic Refraction Line Data 

I Line Horizontal 
I.d..ne Location Profile Planning length Length Spreads/ 

Nurriber Figure Figure Line (ft) (ft) Shots 

I Dam Abutrrents 

I 
82-1 1 4 E 1,300 1077.1 3/8 
82-2 1 4 K(a) 550 517.3 1/3 
82-3 1 4 F 550 447.9 1/3 

I 
82-4 1 5 D 1,950 1897.1 . 4/11 
82-5 1 6 J(a) 3,375 3268.7 7/20 
82-6 1 7 H 1,650 1609.1 3/9 
82-7 1 8 J(b) 350 . 306 .. 5 1/3 

I 82-8 1 8 .G 1,100 916.7 2/6 
82-9 1 9 K(b) 1,100 1057.9 2/6 
82-10 1 9 0 1,100 1025.9 2/6 

I 
Q82-ll 1 10 K(c) 1,650 1517.1 3/9 
82-12 1 11 M 2,200 2160.7 4/12 
82-13 1 12 N 1,500 1459.2 3/9 
82-1.4 1 13 L 3,150 3083.3 6/18 

·I 82-15 1 14 p 1,100 1028.6 2/6 
SUbtotal Abubnents 22,625 21,372"6 

I Watfula Relict Charmel Ar~a 

I 82-16. 2 15 c 1,100 Iu87~7 1/5 
82-17 2 16-17 A 6,500 6214.9 6/28 
82-18 2 18-20 B 6,600 6506.8 6/29 

I 
9;:·-19 2 2J. u 1,700 1677.9 2/7 
8~·~··20 2 22·2.4 s 6r400 6270.3 6/27 
a:·· ... 21 2 25 v 1,100 1087.6 1/5 
8" '"'2 2 26-27 (X) 3,200 3173.0 3/14 .. ~t Ul ", , 

I SUbt.otal Watana 26,600 26,018.2 

I 
f'~ Lakes Area 

FL-1 3 28 ... ,... EL-C 23,100 22788.8 21/91 -.j!) 

F.J:r-2 3 36-39 FL-E 15,800 15702.4 14/63 

I FL-3 3 40-42 EL-G 6,600 6557.1 6/28 
SUbtotal Fog Lakes 45,500 45,048.3 

I 
'IOT.AL :EOOI'AGE 94,725 92 lt30 1 I ~·. ,,. • .... 

-

I 
I 
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table list the nominv.,l length of each line, the horizontally 

projected length, and the number of l2-geophone spreads and 
. 

shots included in the line. Horizontal line lengths were 

calculated from R&M control survey data and do not include 

overlaps or distances of offset shots. 

A.t the Watana damsite abutments, the primary objective of 

the seismic refraction surveys was to investigate the 

depth-to-bedrock and bedrock velocity variations. A 1:otal 

of 22,625 feet (21,373 feet in horizontal projection) of 

survey was run on 15 lines. The individual line segments 

were designed with a 12-channe: spread over a 550-foot 

distance to accommodate a maximum expected overburden 

thickness of 100 feete Three lines, totaliwg approximately 

4, 000 feet of line, were dropped from the original program 

because the steep topography r2atr:.1cted access. 

Survey lines were run in the Watanr 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 lsngths varied from 1,100 to 6,600 feet 

and were comprised of 12-channel spreads, 1,100 feet in 

lengtht Offset shots, ~ypically 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 
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projected thalwegs of the channelsa However, after consul-

tation with the AAI field engineer, the survey program was 

modiried during the course of the field operations to cross 

the channels and more acurately identify the locatio:..'l.s o.f 

the thalwegs. A total of 45,500 feet (45,048 fee~ projected 

horizontally) of refraction data were collected on three 

lines. · Each line consisted of between six anf3 twenty-one, 

1,100-foot segments. 

During the course of the field -:-.,t.~es .. ations, · daily progress 

reports and preliminary interpretations were submit ted to 

the AAI site engineer. The finai interpretations o.f the 

seismic data are presented on 39 figures and are discussed 

in t.he following sections of the report. One copy e;;1ch of 

the field notes, seismic r@cords, and time-distance plots 

are being ·submitted w·ith the orig.ina:i.. copy of this r~port .. 
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2.0 DATA ACQUISITION AND REDUCTION 

2.1 Field Operations 

The field work began on August 23rd and continued through 

September· 20tLo Two Woodward-Clyde Consultants' seismic 

refraction crews participated in the field work. The first 

crew was on the site for the entire field survey. The 

SE1C•)nd crew worked at the site for the last 10 days of the 

project. Each crew include~ a geophysicist/supervisor, 

an explosives handlerp and a ~ead linernano Two helpers were 

supplied for each crew by R&L\1.. R&I-1 also flagged and brushed 

traverse alignments under the direction of AAI field 

personnel prior to the refraction survey. Geophone loca

tions were staked during :.:.ne seismic work by Woodward-Clyde 

Co~sultants and later surveyed by R&M~ 

Refraction survey procedures used during the 1982 surv~~ys 

were similar to those used in the previous two years and 

are discussed in detail in the report of 1981 surveys 

('tloodward-Clyde Consultants, 1982) • As before, data was 

recorded on a Geometries/Nimbus model ES-1210F 12-channel 

seismograph and explosives were used as an energy source on 

a).l line~. Most shots were detonated by long wire lines 

between the blasting machine attached to the seismograph, 

and the charge. The second Woodward-Cl vde Consul tan·ts ere~, 

also utilized a short wire line and a radio seismograph 

trigger. This equipment allowed more distant and more rapid 

offset shots. Delays associated with the radio trigger were 

calibrated by periodic comparisons with hard-wired shots .. 

Typicc..~ly, shots were placed at both ends and at the center 

of a 12-geophone spread. For end shots, the end geophone 

was moved back one-half normal spacing to prevent damage and 
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to provide more detailed covera9e of shallow materials. In 

deep overburden areas, offset shots, normally 1100 feet 

from tee end geophones, were used to extend the depth of 

investigation. 

During the course of the field work, preliminary iuterpre

tations of the dCl.ta 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 

offse·t. shots were made to further extend the depth of 

investigation when a need was indicated by preliminary 

checks. 

2.2 Factor~~~fecting Data Qu~ity 

Several local environmental conditions existed at the survey 

sites that affected the quali:ty or quantity ,of data. These 

included eur£icial soils conditions, vegetation, and adverse 

weather and topography. 

The ability of a geophone to sense the arrival of an 

incoming seismic wave depends to a large exteut on the 

coupling of the geophone to ·the ground and on the ability 
' 

of the ground t.o transmit vibrations from deeper layers to 

the geophone. 'lwo conditions in some parts of th~ Watana 

ar~a produc~d coupling and shallow transmission deficiences: 

surficial talus blocks or residual boulders; and thick mossy 

vegetation cover. 

Surfici.: 1. 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 Wds simply too steep to support a 

mud pack, thereby preventing placement of ·e:he geophone and 

producing a loss of data at that station. Often, even 
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though geophone placement was possible, air voids were 

visil.le within the talus or residual boulder deposit 

that reduced the ability ~£ the deposit to transmit tne 

seismic signal. 

Most flat portions o£ the survey area were covered with 

thick mossy vegetation. 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 

pl~cing the geophones in shallow holes dug through the 

uppermost drier vegetation. In some areas I however 1 the 

vegetation was too tl'.ick -Lo provide adequate geophone 

coupling, even in deep holes. 

Brushy vegetation and archaeological clear~nce constraints 

restricted the possibility of changing line locations or o£ 

adding auxiliary lines, since it was necessary to obtain 

clearance and remove the brush before laying geophone 

cable. Lines were flagged and brushed well ahead of the 

seismic crew, and few ch&nges 0r additions were made during 

the survey. 

Heavy rains and high winds that occurred several times 

during the s~rvey produced sufficient n0ise to require 

operati.0ns to stop. During marginally noisy periods, 

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 1 however, o.f the same quality 

as those collected on quiet days. Under the time an fiscal 

constraints of the pr~ject, it was not possible to collect 

records only on quiet days, so some detail {.n interpretation 

was thereby lost. 
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Topography restricted the ability to run seismic lines in 

some areas. The area west of line SL82-8 in the damsi te 

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 ?t widely 

varying el1avations. This was particularly evident in the 
~ 

abut.ment areas. These irregularities are corrected, for 

the most part, by the con1puter-assisted data reduction 

techniques used for ~his 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 (Woodward-Clyde 

Consultan~s, 1982). The delay time and intercept time 

met.hods ai. c: explained in a practical seismic refract.ion 

manual by Redpath { 1973). A more rigorous development 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 detailed 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 en~ of· a line of geophones ( reciproc.::.l shots) 

arriving at several geophone locations from the same 

refracting layer. The method also requires an accurate 

knowledge of the arrival times at the opposite far end 

shot points. The delay-time method requires less overlap 
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of coincident arrivals and the intercept-time method is 

independent of coincif~nt 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 c:- of the other two 

methods, especially where arrival t~~es at reciprocal shots 

were not well kno~n. 

Computer processing was based on software developed by 

Heatherly ( 1978 and 1979) I which has been adapted to and 

combined with :Joodward-Clyde Consultants' proprietary o 

refraction reduction and plotting programs. These programs 

first produce the graphics necessary for interpretation, 

providing arrival time-distance, velocity analysis, and time 

section plots. The interpreter then selects appropriate 

time section· values 1 making adjustments as required, for 

submittal t0 a program that graphically performs terrain 

corrections and migrates time-depth data for dippin':j 

refractors. Several crosschecks are incorporated into 

this system to ensure that the final inter~retation is 

consistent with the basic geophyslcc:l data and available 

geologic information. 

The presence of frozen ground in so~a portions of the Watana 

relict channel area was indicated on two of the lines run 

this year (SL82-l8 and SL82-20 discuss~d in Section 4.0) by 

large delays in arrival times at the edges of ~.~allow, 

anomalously high velocity· zones., s{nce 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 in·~ersion condition with frozen 

ground overlying unfrozenF ~ower velocity channel fill 

materials. In previous years• seismic refraction su~veys, 



2-6 

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. 
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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 condit.ions, the data is subject to 

uncerta~nties 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 la·teral velocity variations, 

irregular contacts between units, velocity anisotropy, thin 

layers, and velocity inversions are. discussed below. Site

environmental conditions such as weather, topogrr-·phy, 

vegetatio:q, and surficial soils are discussed with respect 

t.o the Watana site in Section 2. 3. These conditions also 

affect the quality and quantity of data that is collect.:d, 

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 measu~e

ment of the first arrival of seismic waves at geophones 

(receivers) placed on the ground su::-face at progressively 

further distances from an explosive charge or other aeismic 

source. Arrivals at the phones nearest to the source 

generally indicate travel directly through low-velocity 

surface materials. At points further from the source, the 

seismic waves arrive sooner than would be expected from 

travel through low-velocity surface materials because they 

have been refracted and have traveled, in part, thrcugh 

deeper higher velocity layers. 1 C c.he seismic velocities 
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within layers are relatively uniform, the layer velocities 

increase progressively with depth; and the thickness 

of th~ 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. However, several conditions may 

exist that make interpretation of the data less precise than 

d.asired and introduce ambiguity into the mathematical 

model. 

In ideal situations, plots of arrival times versus distance 

produce straight lines, tbe inverse slopes of which repre

sent the apparent seismic velocity of the ;:lubsurface 

material. Deviations of the d.=.tta from straight lines 

indicate inhomogeneity within layers, irregular contacts, 

or inaccuracies 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 local 

lateral velocity changes in the surficial layers cr n also 

be interpreted as contact irregularit·es. Reciprocal data 

reduction procedures (discussed in the previous section) 

will tend to reduce these ambiguities, buT.. 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 i?\S velocity 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 

geonetry and contrast in velocities. Such zones are kno\vn 

to be present on the Watana site from outcrop mapping. 

I&.r. 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. Velocities 

measured. perpendicular to the bedding will tend to be an 

average velocity of both the high-velocity and low-velocity 

beds .. 

Fracture and joint systems that break up the rock and 

provide open sp .ce within the rock body lower the apparent 

seismic velocity o£ the rock unit when measured across the 

fracture or joint system. However, velocity measure

ments made pa:callel to the fracture/ joint system reflects 

the higher velocity of the nearest "ribn of unbroken rock. 

I£ 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 Lavers 

Ideally each velocity layer is represented on a time-

distance plot as a separate straight line segment. Thin 

l.ayers may produce no 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 
11 thin u layer. The minimum thickness of a layer that can 

be detected by the seismic refraction tecJ:lnique is depen

dent on the geophone spacing, the depth of the unit, and 

the: velocity ratios. I£ an undetected thin layer exists, 

the calcula.ted depth to the underlying higher velocity 
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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 investigations 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 layers 

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 "nard-over-soft n condition$ Knowledge of the 

thickness of the low-velo.city layer allows for correction 

of the refraction model, which is otherwise likely to be in 

error by as much as 20 percent ::or the depth calculations 
of deeper layers. 

3.5 Depth Estimates in Channels 

Accurate estimates of the deepest points along the 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 wa.lls 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 occ:..r 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-
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' ship between: channel 'lf~~dth; channel dep·th; the slope of 

the channel walls i velocity contrasts between .the bedrock 

and channel fill material i geophone spacing; and line 

orientation with respect to the channel axis e Therefore 

dr~pth estimates of the base elevation of quried 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 tlncertainties in the interpretation at 

that time. However, access problems and time constraint;;. 

precluded running additional lines 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 judgment of 

the interpreter is important in producing a geologically 

reasonable picture. 

with t.he geologic 

The presence of a geologist experienced 

conditions at the site bot1t during 

shootir g of the lines and during interpretation, combined 

with the results of previous investig~tions, 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 

explorat-ion will be required to resolve some of the uncer

tainties identified during these surveys. Many of the 

rentaini:1g uncertainties and apparent conflicts can best be 

resolved by additional borings at selected locations to 

prcvide cont:rol data against which the seismic interpreta

tion can ~e adjusted. 
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4.0 DAMSITE ABUTMENT LINES 

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

into £our 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 

6,000 ·to 7,000 fps 

7,000 ~o 12,000 fps 

13,000 to 14,000 fps 

lS,OAQ to 19,000 fps 

20,000 to 22 1 000 fps 

Surficial deposits: soil, tal us, 

and residual deposits, dry to 

partially saturated. 

Recent sedimentary deposits 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. 

Highly fractured bedrock. 

Low-velocity bedrock, moderately 

fractured or altered. 

Typical fresh bedrock. 

Very high velocity bedrock, 

probably small areas or zones of 

extremly fresh, 

.rock. 

unfractured 
.: 



4-2 

4el Portal Area 

Eight of the fifteen lines in th~ damsite abutment areas 

were run on the steep slopes on the right abutment, down

stream from the proposed· centerline of the dam. These 

lines, SL82-l througb 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 diverslon and tai:i.race 

tunnels. 

Lines SL82-4 and SL82-6 were run low on the slope roughly 

parallel to the contours.. Both encountered thin surficial 

materials (5 to 25 feet) with apparent s~ismic velocities 

of 1400 to 1800 feet per second (fps) overlying bedrock 

with apparent seismic veloci·ties of 13,000 to 20,000 fps. 

At the northwest end cf line SL82-6, an intermediate 

7, 000 fps velocity layer up to 50 feet thick is found 

over 13, 000 fps bedrock. The same intermediate layer 

and low bedrock velocit~ are reflected in lines SL82-7 

and SL82-8, which cross SL82-6. Fractured bedrock is 

exposed at several locations 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 sur .:icial jointed and weathered zone overlying less 

weathered, but not entirely fresh, bedrock. Marked differ

ences in depth of tht. 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 81.82-1 and SL82-3 were run directly downslope across 

the c:~ntral portions of SL82-4 and SL82-6. Both lines 
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confirm the thin lal'"er 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 no:rth trending 

joint sets or fracture zc..t1es that have been mapped in the 

area. In this case, it appears that the lint~s running 

parallel to the set are reflecting the velocit.y of the 

least fractured rock in the area, whereas lines l':'Un at an 

angle to the joints indicate an average velocity of both 

fractured and unfractured rock (refer to section 3.2). 

Line SL82-2 crosses the east end of SL82-4 at a lo:~ angle 

and line SL82-9 runs parallel to SL82-2 farther up slope .. 

Both lines indicate widely varying bedrock velocities 

ranglng from 13,000 to 22,000 fps. These two lines run 

nearly perpendicular to northwest-trending fractur(~ and 

shear zones that cross the area and the velocity contl':'asts 

may be reflecting changes in bedrock prop_erties across 

the zones. 

The southwest end of line SL82-9' and the northern half of 

SL82-l 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 of 50 to 100 feet. Although this intermediate 

velocity may represent highly fractured rock similar to 

t.hat interpreted at the western end 0·f" 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 terrace deposit. 
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4 .. 2 Lines Near The l?ropo~ed Centerline, l~ight Abutment 

Three lines w~re run on the right abutment slopes upstream 

from the outlet portal are.a. Line SL82-10 (Figure 9) was 

run from north to south, downslope, connecting the other two 

lines (SL82-ll and SL82-13), which were run essentially 

parallel to contours. 

materials over a 9200 

SL92-10 indicates thin ·surficial 

fps intermediate layer, app:trently 

representing fractured bedrock, which thins downs :lpe and 

then appears to thicken abruptly ne.ar the lowest point of 

the line near the center of line SL82-ll. Line SL82-ll 

(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-ll crosses line 

SLS0-3, shallow and intermediate layers are indicated to be 

approximately 60 feet thick. The intermediate velocity 

layer was not shown on the interpretation of line SL80-3. 

The reason for this apparent anomaly is not clear from 

existing data. 

Line SL82-13 (Figure 12) intersects the ends of four other 

lines and is in reasonably good" agreement with them. At 

its northeast end, an intermediate velocity layer of 10,600 

fps is similar to the 9,200 fps velocity indicated for 

SL82-10 '"""nd 12,000 fps indicated for SL81-15. A possible 

Change tO 20 1 000 fpS U fresh II 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 SLB0-3 

shows a veloci t._y of 14, 800 fps. The velocity beneath 

nearby line SW-2 was int.erpreted 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 SIJ82-14 (Figure 13) were ~un with north

easterly trends across the re1ati,rely 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 reported_ in Woodward-Clyde 

Consultants (1981) for the channel fill materials. Bedrock 

velocities under the edge of the re:lict channel appea.L to 

range from 14,500 fps to 17,400 fps. 

The southwestern ends of SL82-5 and SLB2-14 are close 

together near the intersection of lines SW-2 and SLB0-2. 

Boring BH-l was drilled at the approximate intersection of 

SL82-14 and SW-2. Both SL82-5 and SL82-14 indicate a 

50-foot thick intermediate lay .. er with a seismic velocity 

ranging from 7, 000 to 91 000 £ps at their southwestern 

ends~ This. layer appears to coincide with a zone of 

highly jointed bedrock encountered in BH-1. 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 9000 fps velocity layer. The wider 

geopho11e spacing ( 100 feet) used on the .1980 line may be 

responsible for the layer not being detected .. 

The low-velocity intermediate layer is indicated OJ'l Line 

SW-2, but was interpreted to have a velocity of 6, 020 fps 

and to represent overburden (Shannon and Wilson, 1978). The 

6 I 020 fps layer is carried the entire length of SW-2. We 
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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 ea~t of BH-1. · 

4.4 Left Abutment Lines 

Two lines, SL82-12 {Figure 11) and SL£ 1.5 CFigur.e 14), 
-

were run on the proposed left. abutment.. S.W82-12 extended 

northeastward from the end of SLBl-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 saddl1:, almost at 

river level .. 

Surficial materials with velocities less than 2000 fps 

extend -alJng the entir~ length of Line SL82-12 and are up to 

20 feet thick in some locations. Thin layers (less than 

20 feet t1:ick) 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 i:.he southwestern half of the line and 

11,800 fps near the northeastern end. Since the line 

was run on a nol:th-facing slope, it is possible that the 

11,800 fps velocity could represent frozen rna. -$-erial which, 

if not frozen, would have a velocity of 8000 fps similar 

to shallower intermediate velocity mater~al. A narrow 

( 150 ft), anomalously high velocity zone ( 20,000 fps} 

appears beneath the center of the lin49. 

Bedrock velocity beneath the eastern en~ of Line SL81-20 was 

interpreted t.o be 18, 000 fps which is similar to but higher 

than the 14, 000 fps indicated for Line SLSk-12 where the 

lines intersect. It iH likely that a transition be.tween 

these velocities :>ccurs in t~he vicinity of the intersection 
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but it is not clear from the da-!ta where it is located. 

Boring DH-25, which is loca-'ced 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 fos 

intermediate velocity material indicated further northeast 

on line SL82-l2. On the basis of the seismic 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 veloai ties 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 

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 beirock. 
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5.0 WATANA RELICT CHANNEL LINES 

Seven refraction lines, numbered SL82-16 through SL82-22 
1 

were run in the Watana relict channel area (Figure 2). 

These lines were intended to augment the existing seismic 

refract; on coverage in that area 1 and to obtain addi tiona! 

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 velocit.y ranges encoun·tered in the Watana 

relict channel area are as follows: 

l1SOO to 2 1 000 fps 

4, 200 to 4,800 fps 

5,000 to 6,000 fps 

7 1 000 to 9 1 000 fps 

9,500 to 10,500 fps 

10,800 to 14,000 fps 

151000 t.o 19 1 000 fps 

Dry surficial depos :. ::.s .. 

Partially saturated channel fill 
deposits .. 

Saturated typical channel fill 
deposits. 

More compact channel fill 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 shallot-/ channel edges . 

Frozen ground~ probably limited in 

depth; probably overlies lower 

velocity materials. 

Fractured or altered low-velocity 

bP.drock. 

Re la ti vely unaltered bedrock. 
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5.1 Line SL82-16 

Line SL82-16 ( Fig·..~..ce 15) was run as a short ( 1, 100 foot) 

line overlapping the ends of line SLB0-2 on the southwest 

and line SLBl-14 on the northeast. Offset shots were placed 

1,100 feet from each end of the line. The line indicates a 

61000 fps velocity layer underlying thin surficial materials 

(2,000 fps) and overlying a 91000 fps material at a depth of 

approximately 200 feat. The base of the 9,000 fps layer is 

shown by time-distance plots as rising rapidly toward the 

southeast. Because of tl:le apparent steep dip of the bedrock 

contact, neither the depth nor its true velocity can be 

determined from data. collected on line 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 SLBl-14 sho\·.rs the top o.f 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. SLB0-2 

shows 6 1 000 fps di:t"ectly 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 SLB0-2, but the 

data at the end of that line. was insufficient to dete·ct 

it .. 

5.2 Lines SL82-17 and SL82-18 

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

through 20} were run across the relict channel northwest of 

SL82-16. SL82-l7 sh~-.ws 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 I somewhat deeper than expected 

from the elevation of nearby Tsusena Creek. Bedrock 

v·elocities are indicated to be relatively low beneath the 
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line (13,000 to 14,000 fps). The velocities of the channel 

fill material are between 5,200 and 7,100 fps. 

The northeastern end of Line SL82-l7, on which the deepest 
? 

part of the relict channel is indicated 1 is within 500 feet 

of the southwest end of Line SL81-13 which shows a much 

shallower (1.50 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 vGlocity 

interpreted for Line SL82-l7. It is possible that the 

7000 fps may represent partially frozen ground that was 

not indicated by the data from this year's line. If an 

average channel fill velocity of about 6000 fps were 

used in the interpretation cf both lines, the calculated 

depth to bed ... :ock 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 t~e channel is at an elevation 

of approximately 1, 770 feet, which is much shallower than 

expected. Based on other refraction lines in the vicinity, 

the most likely location of the channel thalweg is about 

3100 feet from the northeast end of the line. A dashed line 

has 'been added to the interpretntion 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 tnat the channel width is relatively narrow and its 

base cannot be detected by refraction (see discuss ibn 

in Section 3.5). "Alternative possibilities include the 

presence of thin layers of high-velocity channel fill either 

near the surface (possible frozen ground) or at depth within 

the deepest part of the channel (basal deposits). 
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Shallow frozen ground with a velocity of 10,500 fps is 

interpreted to be overlying typical ch~nnel fill 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 is estimated. If the 

frozen ground is thic~er th~~ 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 

irom a point near the southwest end of SLBl-16 near the 

Susitna River, northwest toward Tsusena Creek. It crosses 

lines SW-3, DM-A, SL82-16, SL82-18, SLB0-1, and SL82-17 

progressively toward the northwest. Shallow frozen ground 

has been interpreted in the vicinity of line 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 bedrock 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 SLBl-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 
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Line .. SL81-16. We reviewed the data for that line and 

su9gest that alternative interpretations are probable.. In 

the 1981 interpretation, high channel fill. and bedrock 

velocities { 10! 000 fps and 191000 fps,. respectively) 

appear . to have resulted from averaging apparent velocities 

from different layers for reversed shots e The .shallow depth 

to bedrock shown at the southwestern end of Line SLBl-16 

is based on only two .arrival-time picks~ The velocities 

used for the interpretation of the 1982 data are based 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 SL82-18. 

Bedrock velocities along the line appear to be approximately 

14 1000 fps. The channel fil.l 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, SL82-21, and SL82-22 

Line SL82-19 (Figure 21) was run from the coincident end 

points of lines SLBl-16 and SL82-20 .southwestward to overlap 

the northaast 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, char~nel 

fill material with a velocity of 7000 fps is approximat.aly 
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350 feet thick. This is in $":>Od agreement with Line SL82-20 

and with a reasonable reintnrpretation of Line SLSl-16 (see 

Section 5o 3 for an explanation of the reinterpretation). 

Bedrock velocity is indicated to be 16 I 700 fps beneath the 

line. 

Line SL82-21 (Figure 25) was intended to be a tie line 

between SLBl-16 and SLBl-18. The actual location of the , , 
line (based on R&M survey data), 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 reciprocal times from offset shots are not 

available. The profile for Line SL82-21 shows the inferred 

shape of 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 SLBl-16. This interpretation is also shown in Figure 

25 where the lines 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 I the channel fill velocity appears to be in 

error and is more like:ly 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 I 000 fps 1 similar to that indicated for bedrock by 

the present data. 

Line SLB2-22 (Figures 26 and 27) was run southerly from 

the s0uth end of SW-41 across line SLBl-181 to the top 

of the Susitna River bluffs I 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 11800 feet beneath 
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the south-central portion o.f the line. The intermediate 

velocity material near the ends of the line has a velocity 

of 7,000 fpse In the center, the velocity appears to drop 

below 5,000 fps. 
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6.0 FOG LAKES AREA 

The two relict channel areas that were discovered on the 

1981 Fog Lakes line ( SL81-FL) \'lere crossed during the 

present survey and more precisely defined. The largest and 

southernmost channel was encountered near the cent.er of 

line SL82-FL1 (Figures 28 through 35), and near the center 

of line SL82-FL2 (Figures 36 through 39) • The channel 

appears to be less than one-half mile wide beneath line 

SL82-FL2 and more than one and a quartex:- miles wide beneath 

SL82-FL1. Velocities within the channel at both locations 

are between 8,500 and 11,000 fps, which could represe~t 

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 l1 750 feet. If the material is not 

frozen to bedrock (approximately 350 feet deep) a vcloci ty 

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 line SLBl-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-FL1 and by line SL82-FL3 (Figures 40 through 

42). Several re·la· ively narrow ( 1000 to 1500 fee·t wide) 

channels are indicated in that area. The deepest of these 

channels is 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 
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approximately 1920 to 1950 feet, which is 70 to 100 f-aet 

lower than interpreted in the 1981 survey data. Again, 

if the shallow frozen ground in this area does not e6>.<ten.d 

to bedrock, a velocity inversion condition may exist and 

the interpreted depth of the channel would decrease. 
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KEY TO NOTATION ON FIGURES 

Maps, Figures 1, 2, and 3 

l. 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. 

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

Profiles, Figures 4 through 42 

1. Locations of bends in ·the lines are indicated by the 
letter B. The orientation of each line segmen~ is 
indicated by notation at the top of each .profile. 

2. The locations of crossing points with other lines are 
shown._py reference to ·the crossing lines.~ 

3o Compressional wave velocities are given in fe 
second. 

oer .... 

4. 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 ~ 

5. 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. 

6. Queried dashed lines between velocity units il.\dicate 
uncertainty as to the location of the contact. These 
contacts are bo.sed primarily on data from borings or 
previous refraetion lines and are not the result of t'he 
reduction and interpretation of the 1982 seismic 
data. 
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