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APPENDIX A

GEOPHYSICAL EXPLORATION

The purpose of the winter geophysical program ln the river channel at

the Watana damsi te was to provide overburden· and bedrock foundat ion

information in the area between the upstream and downstream cofferdams.

The data obtained from this program will be used for rapid determina

tion of subsurface conditions, correlation between borings, and to

determine general stratigraphy at greater depths than those penetrated

by borings in the river channel and in the relict channel area. Ground

penetrating radar (GPR), seismic refraction, and borehole gamma logging

methods were employed. The radar and seismic refraction surveys were

run by a four-man field crew under the di rect ion of a Harza-Ebasco

geophysicist. Two members of the team and the equipment and ins tru-

-
ments were provided by Harding Lawson & Associates.

logging was done by a Harza-Ebasco geophysicist.

The boreho Ie

.-
i

....

The ground penetrating radar was used as a rapid reconnaissance tool to

del ineate shallow overburden depths to bedrock ln the n ver channel,

thereby allowing the selsmlC refract ion and dr i 11 ing programs to be

used where they would be most effective. GPR was also used to deter

mlne lce thicknesses and rlver channel profiles to aid ln the safe

movement of men and equipment over the frozen river surface .

The purposes of the selsmlC refraction was to provide seismic sect ions

delineating overall depth to bedrock in the river channel.
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Borehole gamma logs were run in all open boreholes to assist in hole

to-hole correlations. The ultimate goal of the geophysical program was

to provide a better understanding of subsurface conditions above

bedrock.

1. GROUND PENETRATING RADAR (GPR) - RIVER CHANNEL

1.1 Data Acquisition

The GPR survey was perfromed with a Geophysical Survey Systems, Incor

porated (GSSI), SIR-7 radar system. The system consists of a power

supply, control unit, EPC graphic display recorder, and two trans

mitting/receiving antennas. All instrumentation was mounted in a

Nodwell FN-20 flatbed snow vehicle and the antenna was towed behind.

IJ!I!1
I
i

Two antennas were used for this survey:

of 120 MHZ and the other of 300 MHZ.

one with a central frequency

The GSSI system uses radar technology to obtain a continuous high reso

lution electromagnetic profile of the subsurface. The depth of pene

tration is dependent upon the electrical properties of the subsurface

materials and the frequency of the radar antenna employed, and may

penetrate several tens of feet. The penetration depth was limited to

approximately 15 feet for this survey.

Figure A-I shows the locations of the fourteen radar profiles obtained

between January 23, and January 26, 1983. The profiles total 8486

lineal feet of coverage. The profiles that cross the river at the up

stream and downstream cofferdams and at the dam centerline were located

by utilizing. on the ground, general topography. Profiles at other

locations were positioned by taking bearings with a Brunton compass and

making use of the survey reference marks available along with the
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general topography. Measurements along each line were made with either

a tape measure or hip chain.

For this survey, dielectric constants of 30 for saturated material and

81 for water were assumed in order to produce the profiles presented in

Figure A-Z.

1.2 Cond us ions

The primary objective of the radar survey was to locate local areas in

the channel where overburden is very shallow (less than 15 feet below

the surface).

Since the bedrock surface was 1.n most instances greater than 15 feet

the radar survey was primarily utilized to ascertain ice thickness and

river bottom profile information. These data were used in constructing

a topographic map of the surface of the river alluvium. The radar data

was also used by the 1.ce building and survey crews to check 1.ce condi

tions in questionable areas of the river channel prior to moving equip-

ment over the ice. The information was thus utilized in planning the

l
I

routes to be taken by the hammer drill rig during its river channel

operation.

2. SEISMIC REFRACTION - RIVER CHANNEL

2.1 Data Acquisition

The se1.sm1.C refraction surv~y was conducted with a Geometrics ES-12l0

l2-channel signal enhancement seismograph and 4 hertz Mark Products

vertical geophones. The energy source was Kinestik explosives; Atlas

-
Staticmaster electric blasting caps were used to initiate the explo-

s1.ons.
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Ten reversed refraction lines were run totalling 8785 lineal feet of

geophone coverage as shown in Figure A-l. Each seismic line contained

from one to three spreads of 12 geophones each with an interval of 50

feet between geophones. Shorter geophone spacings were used where

necessary.

Generally, two shots were detonated at e'ach end of each spread at dis

tances of 10 to 25 feet and 200 to -600 feet from the end geophones.

All geophones were placed either on grounded ice or float ing river ice

due to the seasonal conditions.

2.2 Data Reduction and Analysis

During the seismiC surveYing the presence of a high speed ice surficial

layer acted to mask seismiC arrivals from the slower velocity' of the

underlying all uvial depos its. It was ant ic ipated that the bedrock

velocity would be sufficiently faster than the ice so that it could be

detected. This was the case with the first seismic arrival times from

the ice preceding and obliterating the slower arrival times from the

underlying river sand and gravel deposits, therefore, the seismiC

velocity of the saturated alluvium was never actually measured. How

ever, the bedrock velocities were sufficiently faster than ice

velocities so that with a long offset between the shot and geophone

spread, seismic energy from the bedrock surface was detectable. Con

sequently, refraction profiles were run parallel or oblique to the

river channel to take advantage of the long offset method.

Compressional wave (p-wave) arrival times were determined by observing

the first break on each of the 12 horizontal wave traces recorded by

the seismograph. These arrival times were then plotted against the

horizontal distance from the shotpoint to the receiving geophones and

grouped by apparent refractors. Standard velocity/intercept time

A-4



(Dobrin, 1976), velocity/delay time (Cummings, 1979; Hagedorn, 1959;

Scott et aI, 1972), and ray tracing (Scott et aI, 1972) techniques were

applied to these data to provide P-wave velocities and thicknesses for

refractors.

2.3 Interpretation

-
Due to the surface ~ce layer, veloc ity data were not obt ained for the

saturated alluvium beneath the river bot tom. In order to make depth

calculations, it was assumed that the velocities for this material

range between 6000 and 7000 fps velocit ies for the alluvium prov ided

the best fit. In those exceptions, 6000 to 6250 fps velocities were

used, which were still within the expected range.

Seismic velocities of 14,750 to 18,000 fps. were interpreted as indica

tive of bedrock.

2.4 Conclusions

Seismic profiles for S83-l and S83-3 through 10 are presented ln

Figures A-3 through A-12, and show the interpreted bedrock elevat ions

and assumed velocities in feet per second for the alluvium and bedrock.

Also shown are the shotpoint positions, time-distance data, and depths

to bedrock measured by hammer drilling, and seismic line intersections.

Time-distance data for each se~sm~c line are shown ~n Tables A-I

through A-IO. A summary of the velocities ~n the alluvium (Vl) and

bedrock (V2), and the depth to bedrock are presented ~n Table A-ll.

These velocities do not include those of lce or ice-bonded soils.

There ~s generally good

seismic profi Ie sect ions

"...

-

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

correlation between borehole data and

where geophone spreads actually cross

A-5
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locat ions of the borings. Typically the variat ion ~n the depth to

bedrock between these sets of data ranges from 2 to 15 feet.

The upstream end of 883-10 does not agree with data from DH-3, wh ich

was drilled during previous exploration. This hole shows bedrock at

78 feet below ice surface while the seismic data indicates depths 20 to

30 feet deeper in this vicinity. It is' quite possible that extremely

irregular bedrock topography in this location has distorted the seismic

data.

In general, the depth to bedrock was shallow (less than 25 feet) along

the north shore at the downs tream cofferdam, moderately deep (60-80

feet) ~n the center of the channel at the upstream and downstream

cofferdams and at the ma~n dam, and very deep (greater than 150 feet)

in localized areas between the main dam centerline and upstream coffer

dam. A discussion of each major seismic line follows.

2.4.1 Downstream Cofferdam Foundation

.,
I

ProE les 883-1 and 883-3 are al igned along the north shore. Profiles

S83-4 and 883-10 are oriented parallel to the course of the r~ver

channel and are near the center portion of the channel.

Profile 883-1 shows relatively shallow bedrock (2 to 27 feet) with a

se~sm~c velocity of 15,300 fps. The apparent dip of the bedrock sur-

face is to the east. An attempt to gather seismic informat ion across

the r~ver channel along refraction Line 883-2 was made, but because of

the short shore to shore distance, only direct arrivals through the

river ice were recorded.

Line 883-3 indicated a single velocity layer with an average seismiC

velocity of 14,500 fps. This could be interpreted as bedrock at the
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surface. Borehole data, however, indicates that rock 1S over 20 feet

deep near this line. 5ince the velocity 1S between that of 1ce and

those noted as bedrock on other lines, it was concluded that the

alluvium under this line 1S frozen or partly frozen.

Profiles 583-4 and 583-10 provide subsurface information below the cen

ter of the river channel. The depth of' bedrock averages 75 feet and

the se1sm1C velocity ranges from 15,000 to 17,000 fps. Both profiles

indicate that the apparent dip of the bedrock surface is to the south.

2.4.2 Centerline and Upstream Dam Foundation Area

Profile 583-5 intersects the centerline of the proposed Watana Dam,

Profiles 583-6 and 583-9 are centered 900 and 1600 feet upstream (east)

of the centerline, respectively. All three profiles are oriented.

parallel to the course of the river and within the river channel.

Profile 583-5 shows an undulating bedrock surface with an average depth

of 70 feet. Bedrock velocities (V2) range between 14,750 and 18,000

fps. Bedrock begins to dip moderately to the east 1n the eastern

prot ion of the profile. The lateral change in bedrock velocities could

be caused by fracturing or shearing of the bedrock.

Profile 583-6 could not be handled by convent ional computer mode 1 i ng

techniques:, probably because of severe distort ion of the field data by

near-vert ieal disp lacements 1n the bedrock topography. A de lay-t ime

method (Cummings, 1979; Hagedorn, 1959) was app 1ied to the arrival

times. The, model indicates a vertical displacement of 80 feet in the

bedrock surface and bedrock may be as much as 170 feet deep at the base

of the scarp.
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Profile 883-9 shows a deep bowl-shaped bedrock surface. The maX1mum

depth to rock is 162 feet; the seismic velocity is 15,500 fps.

2.4.3 Upstream Cofferdam Foundation

Profile 883-7 intersects the centerline of the upstream cofferdam.

Profile 883-8 1S located 550 feet upst'ream of the centerline and

crosses the northeast portion of Profile 883-7.

Both profiles show a slightly undualtirtg to level bedrock surface with

an average depth of 65 feet and a velocity of 16,500 fps.

3. BOREHOLE GAMHA LOGGING - RIVER CHANNEL AND RELICT CHANNEL

3.1 Data Acquisition

Natural gamma logs were run 1n all open boreholes drilled during the

winter program using a Mt. Sopris Model II borehole geophysical logging

system. With the except ion of DH83-4, all boreholes were logged

through 2 inch PVC; DH83-4 was steel cased to 60 feet and open below 60

feet. Eight of the boreholes logged were located in the relict channel

and 23 were 1n or near the river channel. The locations of the river

channel boreholes are shown in Figure A-I.

shown on Figures A-13 through A-47.

3.2 Analysis and Interpretation

Individual gamma logs are

The natural-gamma logs were all run at a speed of 10 feet/min. and at a

time constant of 5 cps (counts per second) for good definition of gamma

anomalies. Chart deflection was set at 5 cps per division horizontally

and 10 feet per inch vertically.

A-8
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Gamma logs of adj acent ho les were analyzed by matching log int erval s

having the same amplitude and similar anomaly signature. Those matches

were then checked against the borehole sample logs for geologic

their reasonableness according to standard geofluvial processes .....
identification. Individual gamma/litho units were then checked for

-

3.3 Conclusions

The gannna ray profile along se~sm~c line DNA indicates that the gamma

ray log is quite useful for extrapolation of point lithologic samples

both vertically and horizontally. Unit E/F is recognizable in this

.... profile and ref inements in the boundaries are suggested from its

.....

examination.

The gamma-ray profiles for the r~ver channel demonstrate a similar

practicality ~n the much more complex geologic situation of rapid

vertical and horizontal facies changes. The gannna ray anomalies

recorded agree reasonably well with the point samples taken from the

boreholes. Each of the river gamma/lithologic profiles permit better

-

-

resolution of the river sections than the samples alone.

A-9
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TABLE A-I

Tn-1E-DIsrANCE DATA FOR S83-1

- SHOT POINT ELEVATION CIT) X LOCATION (FI') Y LOCATION (FT)

1 1454 0 10

2- 1453 225 10

3 1454 450 0

GEOPIDNE X LOCATION (PI') ARRIVAL TIMES (MSEC)

SP 1 SP 2 SP 3

1 10 1.0 16.0 32.0-
2 25 2.0 15.2 31.0

- 3 50 4.0 14.0 29.4

4 100 8.0 10.8 27.0
.-

5 150 12.0 6.5 24.0

6 200 15.5 2.5 21.0
~

7 250 18.5 2.5 18.0

,~ 8 300 22.0 6.2 13.0

9 350 25.0 10.5 8.5

10 400 29.5 15.0 4.0

11 425 31.5 17.7 2.0

12 440 32.5 18.5 1.0

,-

,~
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TABLE A-2

TIME-DISTANCE DATA FOR 883-2

883-2 was an attempt to obtain a seismic section perpendicular
to the river channel. River surface geometry precluded placing
shotpoints at sufficient stepouts to provide first ~~ivals from
bedrock; therefore, only ice arrivals were recorded.
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TABLE A-3

TIME-DIsrANCE DATA FOR S83-3



TABLE A-4

TIME-DIsrANCE DATA FOR 583-4

SHOr POINT ELEVATION (PI') X LCCATION (PI') Y LCCATION (PI')

,~ 12 1456 1110 0

13 1455 540 30

14 1453 0 0

..- GEOP!DNE X LOCATION (PI') ARRIVAL TIMES (MSEC)

5P 12 SF 13 SF 14

1 20 83.0 47.8 3.0
2 50 82.0 44.4 6.0
3 100 81.0 41.2 10.5- 4 150 76.0 35.0 15.0
5 200 72.0 30.7 19.0
6 250 67.5 25.8 23.8.... 7 300 65.0 21.2 28.0
8 350 62.0 17.0 35.0
9 400 55.0 12.5 39.5

10 450 52.0 8.2 43.0
.!fi'i'Mil

11 500 48.0 4.5 47.2
12 550 45.0 52.3
13 550 43.8 1.5 50.0

.- 14 600 41.8 5.0 52.0
15 650 37.0 8.5 55.0
16 700 34.0 12.5 59.0

..... 17 750 31.0 16.0 62.0
18 800 27.5 20.5 70.0
19 850 23.5 25.5 69.0
20 900 19.0 30.5 70.0- 21 950 15.0 32.0 73.0
22 1000 10.0 36.3 77.5
23 1050 5.5
24 1100 1.5 44.7 83.0



-
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TABLE A-5

TIME-DIsrANCE DATA FOR 883-5





-
TABLE A-6

TIME-DIsrANCE DATA FOR S83-6

,-

SHOT romr ELEVATION (PI') X LCCATION (Fl') Y LOCATION (PI')

21 1461 450 0
22 1464 1050 0
23 1459 25 0
23A 1459 0 0
24 1464 1585 0
25 1461 600 0
26 1462 1125 190

,....
GEOPIDNE X LOCATION (PI') ARRIVAL TIMES (MSEC)

SP 21 SP 22 SP 23 SP 23A SP 24 SP 25 SP 26
!"""'

1 25 3.0 51.5 84.5
2 75 6.5 48.0 83.0
3 125 11.0 43.5 79.0
4 175 15.5 39.0 77.0
5 225 20.0 34.0 75.0
6 275 25.0 29.5 73.0
7 325 30.0 25.0 70.0
8 375 34.0 20.0 66.0
9 425 39.0 15.5 63.0- 10 475 2.2 46.0 43.0 44.0 93.0 11.5 61.0

11 525 6.5 40.5 47.5 48.0 91.0 7.0 58.5
12 575 11.0 36.5 51.5 52.5 90.5 3.5 57.3

~ 13 625 15.2 33.0 54.5 89.0
14 675 20.5 29.5 59.0 90.0
15 725 24.0 25.0 62.0 85.0
16 775 27.0 21.0 67.5 78.0
17 825 32.0 17.0 72.0 75.0
18 875 36.0 12.0 78.5 58.0
19 925 39.0 9.0 75.5 52.0
20 975 42.0 5.8 76.5 49.0
21 1025 46.7 2.3 79.5 46.0
22 1025 47.0
23 1075 52.0
24 1125 60.5
25 1175 64.5
26 1225 66.0

~ 27 1275 70.5
28 1325 76.0
29 1375 80.5

jiIlI!lI!lilll, 30 1425 85.0
31 1475 87.5
32 1525 91.5
33 1575 95.0



TABLE A-7

TIME-DISTANCE DATA :FOR 883-7

r- SHYI' POINT ELEVATION (PI') X I.JX:ATION (FI') Y LOCATION (PI')

27 1465 825 0- 28 1469 1425 8
29 1463 300 0
30 1470 17QO 0
31 1464 875 15
32 1463 285 0
33 1463 0 0

GEOP!DNE X LOCATION (FT) ARRIVAL TIMES (MSEC)

SP 27 SP 28 SP 29 SP 30 SP 31 SP 32 SP 33

1 300 85.0 48.5 3.0 27.0
2 350 80.0 42.5 7.0 31.0
3 400 76.0 39.5 11.5 35.0
4 450 72.5 35.8 16.0 38.5
5 500 69.5 33.0 20.0 43.0
6 550 67.0 29.0 24.5 47.5
7 600 66.0 26.5 28.0 51.0
8 650 65.0 21.4 32.0 57.0
9 700 60.0 17.0 36.0 61.0

10 . 750 56.0 12.0 41.5 63.5
11 800 55.0 7.8 43.5 67.0

r- 12 850 53.5 3.5 46.0 72.5
13 850 2.8 53.0 47.0 76.0
14 900 9.0 50.0 52.0 75.0
15 950 13.5 45.0 55.0 70.0
16 1000 17.5 40.5 60.5 67.0
17 1050 22.5 36.5 64.0 66.0
18 1100 25.5 31.0 67.0 61.5

r- 19 1150 30.0 27.5 73.0 59.0
20 1200 42.0 21.5 74.0 51.0
21 1250 44.0 16.0 75.0 46.0
22 1300 47.0 11.5 78.0 39.5- 23 1350 50.5 7.0 81.5 36.0
24 1400 53.5 3.0 84.5 30.0

.-



TABLE A-8

TIME-DIBrANCE DATA FOR 883-8



-
TABLE A-9

TIME-DISI'ANCE DATA FOR S83-9

SHOT POINT ELEVATION (FT) X LCCATION (FT) Y LCCATION (FT)

39 1467 1705 0

40 1461 0 0

GIDPIDNE X LCCATION (FT) ARRIVAL TIMES (HSEC)

SP 39 SP 40

1 550 98.0 45.0

2 600 95.0 49.0

..- 3 650 56.0

4 700 90.5 58.0
.-

5 750 87.5 62.0

6 800 83.0 65.0

7 850 77.0 71.0

8 900 72.0 76.0

9 950 68.0 89.0
,-
L 10 1000 65.5 89.0

11 1050 61.5 92.0
.-

12 1100 57.0 96.0

-



TABLE A-IO

TIME-DIsrANCE DATA FOR S83-10

SHOI' POINT

41

42

43

ELEVATION (Fr)

1453

1453

1454

X u:x:::ATION (Fr)

o

600

1150

Y u:x:::ATION (FI')

20

GEOPIDNE X r..cx:::ATION (Fr) ARRIVAL TIMES (MSEC)

SP 41 SP 42 SP 43

1 25 2.2 49.0 82.5
2 75 6.8 47.0 79.5- 3 125 11.0 43.0 78.0
4 175 15.0 38.0 77.5
5 225 20.0 34.0 76.0

- 6 275 24.0 29.0 74.5
7 325 28.5 24.0 71.0
8 375 33.5 20.0 68.0
9 425 38.0 15.5 65.0- 10 475 42.5 11.0 60.0

11 525 46.5 8.0 56.0
12 575 50.0 2.5 52.0
13 575 48.0
14 625 51.5
15 675 53.8
16 725 56.0r- 17 775 59.5
18 825 62.5
19 875 66.0
20 925 69.5
21 975 72.5
22 1025 76.5

1"""1 23 1075 80.0
24 1125 83.5

.-
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3. SAMPLING

4. DRILLING PERFORMANCE



APPENDIX B

DRILLING AND SAMPLING METHODS

The January to April 1983 Winter Exploration Program included subsur

face drilling along the Susitna River Channel of the Watana Damsite and

in the Watana Relict Channel. Early drilling in the relict channel

area was discontinued when the rlver ice became thick enough to support

drilling operations and was resumed after the completion of the river

drilling program.

A Becker AP-IOOO hammer rig drilled 5,239 feet of borehole, using a

percussive hammer, occasionally switching to a rotary attachment when

drilling conditions became difficult· lD deeper boreholes. A

lightweight rotary coring drill rig was mobilized late in the program

for the river areas where ~ce conditions prohibited the use of the

heavier hammer drill rig. The long year 38 rotary drill rig accounted

for 398 feet of the total 5,637 feet drilled during the winter program.

1 . HAMMER DRILL RIG

1.1 Percussive Hammer

The hammer drill ng used a diesel pile hammer to drive a double-wall

p~pe while a reverse air circulation system removed the cuttings as the

pipe advanced. The inner pipe of the double-wall pipe directs the

incoming air through the annulus between the inner and outer pipe to

the bottom of the p~pe. The returning air with drill cuttings then

passes up through the inner pipe into an energy dissipating cyclone

that vents the air from the sample. Specially des igned tooth bits are
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used to penetrate the soil formations and to direct the soil into the

inner pipe. The drive pipe is withdrawn by a puller system comprising

two SO-ton hydraulic cylinders operat ing tapered slips that grip the

pipe.

The hammer drill rig used for the winter program was an AP 1000 (All

Purpose) manufactured by Drill Systems,' Calgary, Alberta. The basic

elements of this rig include a Link Belt 180 diesel pile drive hammer

delivering 8,100 foot-pounds per blow operating at variable speeds to a

maximum of 95 blows per minute; a SuI lair Rotary Screw Compressor rated

at 750 cfm at 250 psi; am 18 gpm Beam mud pump; a hydraulic hoist, a

hydraulic pipe puller; a mast; and a cyclone.

The hammer energy 1S delivered to the drive pipe when the hammer

strikes the drive spout which sits atop the drive pipe. The double

wall drive pipe 1S designed so that only the thicker outer pipe trans

mits the hammer energy to the bit. The two sizes of double-wall pipe

used in this program were 5-1/2 inch O.D. X 3-l/4-inch I.D., and 9-inch

O.D. X 6-inch LD. The 9-inch pipe was used for approximately half of.
the footage in the relict channel while the 5-l/2-inch was used for the

remainder of the relict channel and most of the nver channel. A

triple-wall drive pipe system using a 7-inch pipe over the 5-l/2-inch

double-wall was unsuccessfully attempted at the beginning of the

program.

There were two basic bit designs used with the drive pipe, crowd-in or

web tooth and crowd-out. The crowd-in bit has the cutting edge dia

meter slightly larger than the outer pipe diameter which forces all the

material within the hole up the inner pipe. The crowd-out bit, with

the cutting edge at the inner pipe, samples only the material directly

below the 1nner pipe and pushes the remainder aside as the pipe

advances. A 5-5/8-inch web-tooth crowd-in bit was used almost
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exclusively for the project. Crowd-out bits were used occasionally

when crowd-in bits were unavailable.

1.2 Rotary Drilling

The AP 1000 had the capability of rotary drilling by replacing the

drive spout with a rotary drive head. One drive head, the Center Stem

Recovery (C.S.R.), using a high-torque,- slow-speed gearing, advanced

the 5-l/2-inch double-wall drive pipe by rotation. The C.S.R. rotary

normally used standard tricone or button tricone bits. The same

reverse circulation system used in hammer drilling was used for the

c.s .R. rotary.

The rotation of the drill pipe helped to reduce wall skin friction.

This allowed more drilling energy to be transferrred to the drill bit

and helped to increase penetration. Also, the C.S .R. rotary with a

tricone bit was used to penetrate boulders. Unfortunately, the

recovered sample was usually comprised of rock fragments and did not

give a representative grain size distribution. For this reason, the

percent by weight of fractured material retained on the 3/4 inch sieve

was always recorded during testing to serve as an indicator of the

crushing effect. Also, every change between C.S.R. rotary and hammer

drilling, or change of drill bits, required the removal of the entire

drill string which contributed to borehole instability and redrilling

of caved borehole sections.

The 7-inch, triple-wall system using the C.S.R. rotary and an 8-inch

tricone bit was attempted in the last hole l.n the relict channel.

Excessive wall skin friction limited penetration and forced the aband

onment of the borehole.
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The other rotary drivehead, the Diamond Drill Rotary, had a high-speed,

low-torque gearing for N-size conventional and wireline core drilling

through the drive pipe after bedrock or refusal was encountered.

1.3 Additional Equipment

IlI\
I

-

....

A down-hole hammer fitting through the' drive p~pe was also used to

drill a pilot hole ahead of the drive p~pe when the drive pipe encount-

ered refusal. The down-hole hannner easily penetrated boulders and bed- ....
rock, but did not penetrate the softer unconsolidated materials because

the resilience necessary to complete the hammer compression cycle was

reduced.

Occasionally, a 2-7/8 inch tricone bit was used with the diamond drill

rotary to penetrate very dense refusal zones where the hammer drill or

the down-hole hammer were ineffective.

To drill angle holes, two 4S-degree angle blocks were placed beneath

the mast. Four 4S-degrees angles holes were drilled by the hammer

drill in the river channel.

2. ROTARY DRILL RIG

A light-weight rotary core drill rig was mobilized later in the program

for the river areas where ~ce conditions prohibited the use of the

heavier hammer drill rig. A Longyear 38, sectionalized for helicopter

transport, performed standard diamond drilling using NX-size wireline

with NC-size casing.
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3. SAMPLING

The reverse circulation system used on the hammer drill rig provid.ed a

composite sample of the materials penetrated. A geologist/soil

engineer cont inuous ly monitored the drill cuttings dropped from the

cyclone. A sample was usually collected every five feet by first

clearing the inner pipe. Then the pipe was driven one to two feet

before retrieving the sample. Somet imes, when sample recovery was

reduced, the sample sect ion was extended beyond two feet. The sample

was classified and placed in a canvas bag for transportation to the

field laboratory. Samples for moisture determination were placed ~n

plastic bags and sealed.

Disturbed but intact samples were recovered us~ng a split-spoon drive

sampler. A 2-l/2-inch diameter sampler was used with S-l/2-inch p~pe,

while a 3-inch diameter sampler was used with 9-inch pipe. The first

two S-5/S-inch bits used were reamed for the express purpose of passing

the 3-inch sampler.

Standard penetration resistance blow counts per six inches of

penetration were recorded during the driving of the split-spoon sampler

for estimating the relative densities of the materials sampled. The

material directly beneath the drive pipe is considered highly disturbed

due to the hammering action of the drive p~pe.

Blow counts were also recorded during the drive of the double-wall pipe

for estimating material relative densities. However, the energy

'delivered by the diesel hannner was not always constant because the

driller adjusted the fuel injection control pipe penetration rate .

Also, the resistance to penetration, due to wall skin friction,

increases with depth thereby absorbing an increasing amount of hammer
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energy that could be delivered to the drive bit. Therefore, drive pipe

blow counts will not be used to estimate finite density values.

Grain s~ze distribut ions run on those samples recovered by the hammer

drill rig are not fully representat ive of the ins itu material s. The

hammering action of the drive pipe bit fractures the coarse gravel,

cobbles, and boulders producing a gradation skewed toward the fine

-

-fraction. The hammer drill system also has a tendency to recover a

larger portion of the fine particles, especially when a cobble or

boulder ~s pushed ahead or aside and the finer material troves into the

displaced volume. At the other extreme, a small portion of the fine

fraction was lost in the air vented from the cyclone and ~n water ~

overflowing the sample collection bucket. The air used in the reverse

circulation system has a tendency to dry the material as it was troving

up the pipe to the surface. This action increases the chance of losing

fines through the cyclone.

4. DRILLING PERFORMANCE

-

Early ~n the program the 5-l/2-inch drive

faulty welds on the threaded pipe ends.

pipe sheared because of

Drilling of shallow

boreholes m the reI ict channel cant inued with the 9-inch pipe while

the substandard 5-l/Z-inch pipe was being rewelded.

Excessive build-up of skin friction along the drive p~pe walls limited -
real is tic penetrat Lon to approximately 300 feet. Deep holes required

additional air capacity and special additives for the air to prevent

the cuttings from freezing in the bottom of the drive pipe. Also, the

deep hole required several changes between hammer and C. S.R. rotary

which generally caused caving of the hole due to the removal of the
-

drill string during changeover. In the two deeper holes drilled, the
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borehole wall deteriorated enough to allow the circulating air to pass

along the outside of the drive pipe rather than up the inner pipe. The

drilling equipment limitations prevented the scheduled drilling and 1n

sta11ation of test wells.

Occasionally, when shallow cobble and boulder zones were encountered,

the drive pipe was deflected sufficiently to require redrilling of the

hole. Deeper cobbles and boulders wou1e! bend the pipe, but the soil

along the pipe would provide enough support that the pipe sections at

the surface would not deflect. As a consequence, in several boreholes,

the coring of bedrock was precluded due to the difficulty in passing

the core barrel through the bent drive pipe. Other cobble/boulders

halted the penetration of the drive pipe which also required redril1

ing •

The hammer drill rig penetrated very well while drilling shallow holes

(less than 200 feet) and in water bearing sands and gravels. Having

the drilling and casing combined in one operation provided a rapid,

stable borehole. In the river channel, particularly, the hammer drill

rig provided useful information in a limited amount of time while

penetrating difficult subsurface conditions.
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APPENDIX C

BORING LOGS

1. BORING LOG NOMENCLATURE

Notes:

1. Hammer drill blow counts are for variable energy.

2. Ground surface datum for river borings is for the ice surface.

3. Hammer drill sample cuttings were taken, except where split-spoon

samples are noted.

4. Disturbed samples were taken with 2" and 3" split- spoons with a

140 and 300 pound hammer falling 30" and 18" respectively•

. Soils:

Grain Size: Unified Soil Classification System

--
Boulders > 1 foot Silt 0.0039-0.074mm

Cobbles 3 in - 1 ft. Clay < 0.0039 mm

Gravel

Coarse 16-64mm

Fine 2-16mm

Sand

Coarse 0.5-2mm

Medium 0.25-0.5mm

Fine 0.074-0.25mm

C-l



Density:

Very Dense

Dense

Medium Dense

Loose

Very Loose

Consistency:

Hard

Very Stiff

Stiff

Medium

Soft

Very Soft

Moisture:

Saturated

Wet

Moist

Damp/Humid

Dry

%

100

76-99

51-75

1-50

o

N Values (Blows/Foot)

> 50

30-50

10-30

4-10

0-4

N Values (Blows/Foot)

> 30

15-30

8-15

4-8

2-4

0-2

Comments

voids filled with water

visible signs of water

varying degrees of wetness

-

Color:

Munsel Color Chart (wet condition)

Particle Shape:

-
Angular

Subangular

Subrounded

Rounded
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Gradation Graphics:

Gravel t cobbles

Rock:

Fracture Spacing:

Massive

Slightly Fractured

Moderately Fractured

Closely Fractured

Intensely Fractured

Crushed

Strength:

Very strong

Strong

Moderately

Strong

Weak

Friable

Plastic

Finest silt and clay

Feet

)3.0

1. 0-3.0

0.5-1.0

0.1-0.5

0.05-0.1

5 m~crons - 0.1

resists breakage from hammer blows t

will yield dust and small chips

withstand a few hammer blows but will

yield large fragments

withstands a few firm hammer blows

crumbles with light hammer blows

crumbles by rubbing or breaks easily

in hands

penetrated by fingers
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Hardness:

Very Hard

Hard

Moderately

Hard

Low Hardness

Friable

Soft

cannot be scratched with a knife

scratched with difficulty, often

faintly visible little dust.

readily scratched with knife,

considerable dust and visible.

deeply gouged or carved with knife

easily crumbled or pulverized, too

soft to cut with knife

plastic material (grooved by

fingernail)
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Abbreviations:

Engineering Properties:

Mlc Moisture Content

LL Liquid Limit

PL Plastic Limit

PI Plasti~ Index

NP Nonplastic

SS Split Spoon

Gs Specific Gravity

K Permeabi 1ity

Geologic Properties and Nomenclature

AND Andesite

DIO Diorite

Plagio Plagioclase

Bio Biotite

Qtz Quartz

K-Feldspar- Potassium Feldspar

K-feld

Hornbl. Hornblende

Fe Iron

Mag Magnesium

PY Pyrite

Kaolin Kaolinite

Chlor Chlorite

CaCo3 Calcium Carbonate

Fract. Fractured

Frctrd

Weath Weathered

Unweath Unweathered

C-5
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Alter. Altered

Unstd Unstained

Hrd Hard

Mass Massive

Strg Strong

Xyln Crystalline

Mins Minerals' """!

Pseudo Pseudomorphs

Reheal Rehealed
~

Jt Joint ,jj'

,.1
5)

Coat Coating

F. Grain Fine Grained

Med. Grain- Medium Grained

General Abbreviations

Ii!Ii!i'I

m Medium It Light

frzn Frozen drkr Darker
~

v Very mod Moderate

dcrs Decreases modt

prbly - Probably occas - Occasional

lmtd Limited pc Piece

fr Fresh sl Slight

mech Mechanical max Maximum

brkg Breaking ml.n Minimum IIl!l!

inclu - Inclusions consid- Considerable
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1.1 Unified Soil Classification System

The unified System classified all soils as coarse or fine-grained based

on the larger amount by weight retained or passing the No. 200 s~eve.

Coarse grianed soils (sand, gravel) are further classified both by the

uniformity of the gradation of the soil (GW, GP, SW, Sp) as well as the

amount and type of fines (silt, clay) fil-ling voids in the coarse soils

(GM, GC, SM, SC). Fine grained soils are further classified according

to plasticity (CL, ML, CR, MH) as determined by Atterberg Limit tests.

Thus, grain size analyses and Atterberg Limit tests are used to class

ify all non-organic soils into a group symbol Which defines the texture

and plasticity of the soil. Each group symbol indicates that a soil

classified as such should exhibit a broad range of the engineering pro

perties of strength, compressibility and permeability. This range is

further defined if a measure of the relative density of the soil and

moisture content are provided in conjunction with the group symbol.

Given the group symbol, .relat ive dens ity, moisture content, and obser

vations of particle shape, it is possible to predict engineering pro

perties and anticipated behavior within an accuracy suitable for many

engineering purposes.
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPEMENT

Sheet --.L... of --.2....
Date _

EXAMPLEBoring No

Feature
Coordinates: N _

E _

Logged by

Angle (from Horizontal) _

Bearing
Date Started _

Date Completed _

Ground Elevation _
Rock Elevation _

Total Depth
Ground-Water Elevation _
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SUS/TNA JOINT VENTURE

Boring No EXAMPLE
Feature
Coordinates: N _

E _

Core Sizes _

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal) _

Bearing
Date Started _

Date Completed _

Total Depth

Sheet -----2- of-----2-
Date _

Ground Elevation~ _
Rock Elevation _

Overburden Thickness
Ground-Water Elevatioo _
Logged by _

Graphic Log
C 12.c .S! >- Ql
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~g>0.'; ::l0 tiGI > '0 ~....I

Q~ ; 2 at!!!. ::A iii
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Classification and Physical Description
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_1_ Of __2_
Date 4/]2/83

Boring No DH83-1 (River y~ Angle (from Horizontal) 900

Feature D/S Cofferdam Bearing
~,

Coordinates: N 3,227,912.0 Date Started 3/3/83
E 747,211.2 Date Completed 3/12/83

Core Sizes HX/NX Total Depth 91.0

Ground Elevation __=-1....., 4...:..=64-,--,-.-",0__~_
Rock Elevation __--=1'--',...,3""8=-6=--'-0=0 _
Overburden Thickness 62.5
Ground-Water Elevation_---,- _

Logged by MSC/SEW/DAF

2of
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SUSITNA JOINT VENTURE

Boring No DH 83-1
Feature DIs Cofferdam
Coordinates: N 3227912.0

E 747211.1
Core Sizes HX/me

GEOLOGIC LOG

WATANA DEVELOPMENT

Angle (from Horizontal)__~9-",O,-o _
Bearing
Date Started 3,LII-Ol.L3..u-1....8...3 _
Date Completed _~3oL/L1.....2...,/'-'8"--3L- _
Total Depth 91.0

Sheet 2 of 2
Date 4712/83

Ground Elevation 1464.0
Rock Elevation 1386. a
Overburden Thickness _.....:61L2.............5 _

Ground-Water Elevatioo -,--_--:-_

Logged by ----"-M""'S=C !SEW /DAF

Graphic Log
C
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Angle (from Horizontal) 90 0 Ground Elevation 1 ,47a•6
Bearing Rock Elevation 1,424.6
Date Started 3/13/83 Overburden Thickness ---'4:....=1:....:.:....=5:.......=F--=t:....:.~_
Date Completed __-=3-:.-/:....=1:....=5'-'./--=8--=3:- Ground-Water Elevation _
Total Depth 64 • a Logged by SEW/MSC

-
SUSITNA JOINT VENTURE

Boring No DH83-2 (FF)
Feature U /S Portal s
Coordinates: N 3,228.775.3

E 747,566.6

Core Sizes HW/NX

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_
Date 4/12/83
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet 2 of 2
Date ~2/~

~
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Graphic Log c
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- SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _1__ of _3_
Date 4/12/83

Boring No DH83-3
Feature Seismic Line
Coordinates: N 3,226,820.9

E 745,565.9
Core Sizes HW INX.

90 0

Angle (from Horizontall _
Bearing _

Date Started ~3L,/.=.1.::::.5L,/.::::.8.::::.3---_
Date Completed __.:::.3.!..../=.2:::.5!-/~8~3 _
Total Depth 126.5

Ground Elevation 1_4_6..,..0_,_4 _
Rock Elevation 1_3_6_7_._5 _
Overburden Thickness 83.3
Ground-Water Elevation---=-::.::-::.::-=-- _
Logged by SEW/MSC/MJS

No waiter return

Graphic Log c
(,l
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_2_ of_3_
Date 4/12/83

Boring No DH83-3 Angle (from Horizontal) 9....,O"'-o _

Feature Sei smi c Line Bearing

Coordinates: N 3226820.9 Date Started 3/15/83
E 745565.9 Date Completed -.;l3,+/..2,.}5+1-G8~3------

Core Sizes __H.uJOjw'-#-I...,NXLlJL- Total Depth ---!.-1""'2""'6......~5J._-------

Grou nd Elevation __-=1:....:4'--'6=..::0:...:.'---4-'--- _

Rock Elevation -=1-=3-...:6-...:7-...:.-...:5'---- _

Overburden Thickness 83.3
Ground-Water Elevation _-_-_- _

Logged by SEWIMJS

-
Graphic log c

u ~
.. .2

C :c 0 QI 'liiQI

11
.c.2 >- l!! .. c. c 'Ea.:; CII ::I ::10 ~ 00 g.s QI
QI> "0 U Classification and Physical Description <;l ~ E Remarks ""!co!!! ; ::I .. Ii a: ::l

I!!!.
.. IJ. >< ..

::i iii c..i c..i 0 0;
3 & 9 12 III .s

Borino No. DH83-3sh~~t 2 nf 1



SUSITNA JOINT VENTURE

Boring No DH83-3
Feature Seismic Line
Coordinates: N 3226820.9

E 745565.9
Core SizesllW/NX~--------

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)__....;9:tJOI./-° _

Bearing
Date Started 3/1 5/83
Date Completed _34/'-"2;..54 1'-'8.....3-'----- _
Total Depth 1 26 5

Sheet _3_ of_3_
Date 4{12{83

Ground Elevation 1460,4
Rock Elevation 1367 , 5
Overburden Thickness :::8.",3'-',.::-3 _
Ground-Water Elevation-__-_- _

Logged by SEW IMJS

..-

-

....

-

Graphic Log
c CD

..c ,2 >- l!! :SCIe.G; CI :l0 U -0
CD> '0 ~ ....o..!! :: 2 at!:!:!. ::i u;

3 6 9 12

c
u ~

... .2:c 0 CD fti.0
Q. 0 E CIII 0

Classification and Physical Description
... :l CDq !!: z E Remarks
a:: a:: )( 2
0 0 0 ';j

m .E

Boring No.DH83-3Sheet 3 of 3
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SUS/TNA JOINT VENTURE

Boring No DH83-4
Feature q, Dam Rt Bank
Coordinates: N 3 t 226 t 978 • a

E 744 t 958.5

GEOLOGIC LOG
WATANA DEVELOPMENT

1 3Sheet__ of__
Date _

Ground Elevation 14 7 5 • 2
Rock Elevation 1 4 5 9 • 6
Overburden Thickness 20 • 0 j.
GroundoWater EIevat ion -=-::1;-1r::-:;.-:;4-:;;-4-=---__
Logged by SEM/MSC/MJS

Graphic Log c
l.l ~ Gi .2

C :E " asCD ..Q
.c::.2 >- OIl ... a. C e cClI ... .ag ca 0a.ca 0 = ... = OIl- OIl> '0 (j g,.J Classification and Physical Description ql e: z E Remarks
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CaC03 on j t's d'crs wi dlepeh,:mod....elose

Boring No.DH83-4Sheet __1_ 0. __3_



SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_2_ of __3 _
Oate _

Boring No DH83-4

Feature t Dam Rt: Bank
Coordinates: N -----.;3h2~2r.-16~9'h71_.f.8~•._10J_---

E --+7<+/1<+/'~9~589-r..5~---

Angle (from HorizontaJ)---,4",-,5,,--0_~____ Ground Elevation 1475 .2

Bearing 350° Rock Elevation 1459.6
Date Started 3/28/83 Overburden Thickness 2-'-'O~.-'-'0 _

Date Completed 3/30/83 Ground-Water Elevation ] ] ~•.=t4,-- _
Core Sizes ---PlNXIft--------- Total Depth 116.5 Logged by SEM!MSC IM.IS

Graphic Log
c

~ !.cO >-
Q.~

Cl ::I ~~° UQ1> "0 g..J
co!! .; ::I ~

!!:!.
~ LI.

:.::i in
3 6 9 12

. 45°
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90°

100

Classification and Physical Description
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t;l !!: z E
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U (.) 0 U;

al .5

co"

Remarks

••

Boring No. DH83-4sheet 2 of_3



DHS3-4

SUSITNA JOINT VENTURE

Boring No

Feature _~t.~DLLa<:IJmLl1-.J:\R.Lt~....LBualln.uk""-----

Coordi nates: N _3;)..2,,",2,,-,6o.:9:1-7~8o..-lJ.O----

E --J-.7-,+,44,+-;9~5J.I;,81-..-J5----
Core Sizes ...cNuX~ _

GEOLOGIC LOG
WATANA DEVELOPMENT

45 0
Angle (from Horizontal)__-=~ _
Bearing ----=3~5"-"O!_0 _
Date Started -""'3.1-/1.2.>.<8.1-/.>.<S....3 _
Date Completed __3;).,.1-13.lll0.j.../.o8w3L-. _
Total Depth 1 16. 5

Sheet__3_ of_3_
Date _

Ground Elevation 1475.2
Rock Elevation lq59.6
Overburden Thickness ...2HOJ-;•..-IOJ-------
Ground-Water Elevation-:ll:-:llb-,."'4.....- _

Logged by SEM/MSC/MIS

Graphic Log c
u ~ Qi .E

C :a 0 -;
CD CD .0

.c .51 >- "- :SCI
Q, c E 'Eam CI :l l! 00 -0 :l CD

CD> "0 (; g .... Classification and Physical Description t;I e: z E Remarks
c~ :l;: ... at Ii Ii )( oS!:!:!. ~ iii (.) (.) 0 Ul

3 6 9 12 ID E
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-
Borina No. DH83-4sheet 3 of 3
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of _3_
Date 3126/83

.....
Boring No HD83-10 (River H) Angle (from Horizontal)__-::...9.::::0_o _
Feature ct Main Dam Bearing --==;-----;-,-- _
Coordinates: N 3226920.3 Date Started __---=2:..L/.,.:2::.,:0:..L/.,.:8::..::3:..-.. _

E 745009.1 Date Completed _--=2::."/--=2:.,:1::.!.I--=8:..::3:...- _
Logged byWHBwJ:J.C~.-J:lBi.LL...JI-,•..--.J:NlUB)lHJ.,·.,.........J..1Fc.."RD//4..LEM. DAF

Ground Elevation __1=-4.:=...::-5~9-,-.-74 _
Rock Elevation __--=1.::::3-=6-=3:...:.:.--4=--- _
Total Depth 119 •5
Ground-Water Elevation-=-::..:-::..:-=--- _
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Boring No _-=H=D:.::8:.::3:....-....::1~O::..-(:>.:R::;~:::.·v.:...e:::.r::.......;H:=.L)_ Angle (from Horizontal) 9=--O:::....-o _
Feature It Main Dam Bearing
Coordi nates: N _-=3:.=2,-=2,-,,6:..::9..::2~O...!.0=..3____ Date Started __--=2:.L/,=2:.::0:.L/,.::8:,.=3:....- _

E _-..:.7--'4-=5-=0-=0..::.9..::.0-=.1 Date Completed _-=2:..!./-=2:..=1:...<./-=8-=3'---- _
Logged by WMB, RT T, NBR, .TEB ILEM,DAF .

SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of_3_
Date ?;f26/83

Ground Elevation _---:1~4~5"-9C-.:..."4 _
Rock Elevation __--=-1-=-376-::.3..:."-::4 _
Total Depth 119 05
Ground-Water Elevation_-_-_- _

.......
I

I!"'II
i,

--- .t~::\mii;;::!::.?!!~JZI
Hard drilling, 81
f£~

~t'·\S1.~~
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Boring NoJ1D83- Sheet _...::2=-- of --=.3__
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_3__ of_3_
Date 4/8/'d3

qnring No HD8i-10~River H) Angle (from Horizontal) 90 0
Ground Elevation 1 ,45'3.4

Feature EMa on Da- Bearing Rock Elevation 1,363.4

Coordinates: N 3226920.3 Date Started 2/20/83 Overburden Thickness 92.5
E 745009.1 Date Completed 2/21/83 Ground-Water Elevation

Core Sizes NX Total Depth 119.5' Logged by NBR.r-JFB, DAF

.-
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-

Graphic Log

Classification and Physical Description

c
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:E 0 CD C;.a
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Boring No.HD?~- Sheet _-,3"---. of --=30-_



.... -'-"

WANATA DEVELOPMENT

SOIL BORING LOG
SUS/TNA JOINT VENTURE

Boring No HD83-11 (River A) Angle (from Horizontal) 90 0

Feature <L Main Dam Bearing -=~'----,:-:-------
Coordinates: N 3226653.1 Date Started 2/21/83

E 745064.3 Date Completed --=2'"'-/.=.2.=.2!-/-=-83==-- _
Logged by WMB , BL J , NEB, lEB /LEM-, DAF

Sheet 1 of --3....
Date ~26/83

Ground Elevation _..----!1"-=4:o:..,5~9"__"_'.1"'-- _
Rock Elevation __--..::-13=-=85~.~9 _
Total Depth 89 .4
Ground-Water Elevation _

Remarks
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of ------L
Date 3/26/83

Boring No RD83-11 (River A) Angle (from Horizontal)__9_0_o _
Feature <t Main Dam. Bearing
Coordinates: N 3226653.1 Date Started ....2LI""-2"'-lL/~8>L3 _

E 745064,3 Date Completed _~2..L1-"2,,,,2.L/.l.!.8..l3 _
~ggedby WMB,RLJ,NBR,JFB/LEM,DAF

Ground Elevation ---..:_1_4_5_9_,_1 _
Rock Elevation __--1.]..J3~8,-5L.....:9L- _

Total Depth 89 4
Ground-Water Elevation _--=.;=-- _

-

Remarks
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Soil Description
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Q.i:::
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Boring No. RDa 3- Sheet _2__ of _3__
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet L of --3.
Date ~3LJ.!-"2......6f..l-!-,,,8c...1.3_

Boring No HD83-11
Feature £ Dam AXIS
Coordinates: N 3226653.1

E 745064.3

90 0
Angle (from Horizontali__'"-= _

Bearing -===--- _
Date Started __...2J.1...2L.!1,J.!----'8""3L- _
Date Completed ------ll2L1!-'2"""2'-'--/~8~3L.- _

Core Sizes Total Depth 89.4

Ground Elevation 1459.1
Rock Elevation 1385 . q
Overburden Thickness ---65-.-2------
Ground-Water Elevation ..::-;.::-;.::-:.-..- _

Logged by WMB, RLJ ,NEE, JFB !LEM, DAF
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Graphic Log
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Classification and Physical Description <;J e: z E Remarks
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SUSITNA JOINT VENTURE

Boring No HD83-12 (River B)
Feature t Main Dam
Coordinates: N 3226694 04

E 745072 0a
Logged by WMB IRLJ ILEM. DAF

SOIL BORING LOG
WATANA DEVELOPMENT

Angle (from HorizontaIJ 9'-'-0'-o _
Bearing
Date Started --'2 1'--'2"-'2 1'--'8"-'3"-- _
Date Completed _--'2 1'-'2...,2 1'--'8"->3<- _

- -
Sheet _1_ oL3_
Date 3/31/83

Ground Elevation _--==1=-4~5,::-9...:0,::,0,---- _
Rock Elevation 1_3_8_2,::-0_0 _
Total Depth 87 0 5
Ground-Water Elevation _
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.e.g lD- za. :I:: .el!! CJ0- _Ill_c lD>- oU') :E OIa:a; In:l a.e -CII
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Soil Description
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Boring No.HD83- Sheet~1~_ of 3
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SUSITNA JOINT VENTURE

Boring No HD83-12 (River B)
ttl Main DamFeature

Coordinates: N 3226694.4
E 745072.0

Logged by WMB, RL.I /LEM, DAF

SOIL BORING LOG
WATANA DEVELOPMENT

90 0
Angle (from Horizontall__---=--=--- _
Bearing _

Date Started -=2:.</.....2=-=2:.</---"8""3'-- _
Date Completed _-----'2=.,,1L.!2"-!2::..//'-"8"-".3!....- _

Sheet _2_ of...l.
Date 3/31/83

Ground Elevation _--,1::...4.:.:5~9~.~O _
Rock Elevation __-=1..:::3~8~2~.~O;...-----
Total Depth 87 .5
Ground-Water Elevation _

-

-

RemarksSoil Description
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Boring No.HD83- Sheet 2 of ~3,--_
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SUSITNA JOINT VENTURE

Boring No ~"--~1",-,2,,,---- _

Feature ------.L...-Ma.....i.I.JnL...!"D,...a...m"----- _
Coordinates: N 3226694.4

E 745072.0
Core Sizes -------NX-

GEOLOGIC LOG
WATANA DEVELOPMENT

90 °Angle (from Horizontal)__~ _

Bearing
Date Started __~2.L/~2~2.L/.::!8.:::!.3 _
Date Completed _-'2=..;/'-'2""2=-/'-'8"'--"'-3 _
Total Depth __~8~7,--,.!...:5~ _

Sheet_3_ of_3_

Date 3/31 /83

Ground Elevation _-:1=-:4:-c5;:-9=-=-.-::-0 _
Rock Elevation 1_3_8_2_.0 _

Overburden Thickness ~6L.9,-,.,-,,5,,---- _
Ground-Water Elevation _

Logged by WMIiI ,RLJ/LEM,DAF
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Graphic Log
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Classification and Physical Description
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- SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _2_
Date 3/26/83

Ground Elevation _-:1=-:4:-::5:-8;-0=-:5=-- _
Rock Elevation 1_3.".7-=-4_0-::5 _
Total Depth 8900
Ground-Water Elevation _

90°Angle (from Horizontall__-=-.=:..- _
Bearing
Date Started -=-2"'-;-/=.22:::-/:..;-8::-3=- _
Date Completed __-=2'-'-/-=2'-"3:...<.../-.:::8-=3 _

JFB,r"EM

Boring No HD83-13 (River G)
Feature lb Main Dam
Coordinates: N 3226856 03

E 74502302
Logged by WMB, RLJ, NBH,

c
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~ Remarks
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Sheet __2_ of~
Date 3/27/83

Hammer to 89.,0,
CQI:iaBarrellwon'
fiodown drive

Remarks

c
.2-;;
'E
CD
E
2
Ui
.E

Boring No. HD8.3- Sheet ---=2__ of 2

WATANA DEVELOPMENT

SOIL BORING LOG

Angle (from Horizontal) 9_0_o Ground Elevation _----.:1::...4,:.,8=-57-=-.~5----
Bearing --:-..-=".....-,...-=- Rock Elevation 1_3--=7--=4....:•....:.:5,---- _
Date Started 2....::.7-:-2_2....::.1-:-8_3 Total Depth 89 •0
Date Completed 2/23/83 Ground-Water Elevation _
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Boring No HD83-13 (River G)
Feature <L Main Dam
Coordinates: N 3226856.3

E 745023.2
Logged by WMB , RT "T , NBH , .TEB II ,EM



SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of _3_
Date ---sr27/83

Boring No HD83-14 (River DD) Angle (from Horizontal)__~9LO~o Ground Elevation 1464.8
Feature D/S Cofferdam Bearing Rock Elevation _

Coordinates: N 3228343.0 Date Started 2/23/83 Total Depth 57.5
E 747142.4 Date Completed 2/27 /83 Ground-Water Elevation _

Logged by WMB, RLJ t REH, JFB ILEM, DAF
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SUS/TNA JO/NT VENTURE

Boring No HD83-14
Feature u/s Cofferdam
Coordinates: N 3228343.0

E 747142.4
Core Sizes _NXl.llA _

GEOLOGIC LOG
WATANA DEVELOPMENT

90 °Angle (from Horizontal) ~=- _
Bearing
Date Started _--,,24/..j;2~3Lj/,-,8....3",----- _
Date Completed ~2.../,-,2'--L7~/.u.R...>.3 _
Total Depth 57.5

Sheet ----.2....- of~ ~
Date 3/27/83

Ground Elevation 1464.8
Rock Elevation _

Overburden Thickness -"Z..;9z...•..J.OL- _
Ground-Water Elevation-__-- _

Logged by WMB, ELI, RER, .TFB II.EM, DAI

Graphic Log c
CJ ~

... .S!c :c " CD iiil!! ,g
.c .2 .>- CD C. c E 'ECl
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:::ICl ~ 0a-; 0 :::I -0 :::I CD

CD> 0 U ~~ Classification and Physical Description <;' EE z E Remarks
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Boring No.HD~?- Sheet 2 of 3
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U~I- ~IC'
SUS/TNA JOINT VENTURE

Boring No HD83-14
Feature U / S Cofferdam
Coordinates: N 322834. °

E 747142.4
Core Sizes __N~X,-- _

GEOLOGIC LOG
WATANA DEVELOPMENT

90°Angle (from Horizontalj ~~__

Bearing
Date Started -'2"-'/L:2=:.;3~/L:8"_'3~ _
Date Completed __2==-/~2~7~/'--.:8::..:3~ _
Total Depth 57 .5

. -

Sheet3 _ of _3_
Date 3/27/83

Ground Elevation 1464 • 8
Rock Elevation _

Overburden Thickness ..2....9'-'"'--0"'- _
Ground-Water Elevation _-_-_- _

Logged by WMB, RLJ ,REH. JFB /LEM ,

..
I

Graphic Log c
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.c .S! >- a. 0 E CE. ca CD ::::l Elf l'lI a0 U Classification and Physical Description
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

1 <)

Sheet-:r,rzflcr.I--
Date _

Boring No HD83-1S (River CC) Angle (from Horizontall__9::...O.=...-o Ground Elevation 1..:--4:-6::-S=-,-'-:-1 _
Feature D/S Portal Cofferdam Bearing Rock Elevation ..:--1.-'-4-=-3-=:S..:--.--=6 _
Coordinates: N 3228232.7 Date Started 2..:..,/,.::2'--'4..:..,/,..:.8~3 Total Depth 46. °

E 747112.7 Date Completed 2/27/83 Ground-Water Elevation_~~ _

Logged by REH,JFB,JEP,RLJ/LEM,DAF

Remarks
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet-.2 _ of_2.

Date 3/27/83

Boring No HD83-15
Feature U/S Portal Cofferdam
Coordinates: N 3228232.7

E 747112.7

Angle (from Horizontal) 90 0

Bearing
Date Started 2{24/83
Date Completed _ ....2~/....2....7.../.1......8.....3'--- _

Core Sizes Total Depth 46.0

Ground Elevation 1465.1
Rock Elevation 1435 .J
Overburden Thickness ""2.".4_,.....5'-- _
Ground-Water Elevation -_-_- _

Logged" by REH. JEE. lEE. RLJ/LEM,DAF
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eJEM~~(I)
SUSfTNA JOfNT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of ...2.--
Date 3/27/83

-
Boring No HD83-16 (River BB)
Feature U/S Cofferdam Portal
Coordinates: N 3228135.0

E 747102.7
Logged by REH. JFB , JEP , RLJ /LEM,

90°Angle (from Horizontal) _

Bearing
Date Started 2/24/83
Date Completed ----'2~/c...:2::..:7'--!/--=8:..:3~. _

DAF

Ground Elevation __-=-1..,..476-.:::5....::..-::::5,-- _
Rock Elevation 1_4_4_6_.'-5 _
Total Depth 39.5
Ground-Water Elevation_-_-_.,..~ _

RemarksSoil Description
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SUSITNA JOINT VENTURE

Boring No HD83-J 6
Feature u/s Cofferdam Portal
Coordinates: N 32213135.0

E 7/17102.7
Core Sizes NX

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal) 90°
Bearing

Date Started 2/24/83
Date Com pleted -:i2':-1/--z2H7y/y:8~3'l------

Total Depth -~3'19•.-35--------

Sheet -.2..- of --2.....
Date 3/27/83

Ground Elevation __---=1~4~6c::S:....!._=S~ _
Rock Elevation --'1:....4'--4"-=6"--"...:.S"'----- _
Overburden Thickness 1].0'
Ground·Water Elevation-==~ _

Logged by REB • .TEB, TEP. RI ..T/T.EM, DAF

-

Graphic Log c
u :>!! ~ .51C :c Q -;Gl .c.c.2 >- l!! ... Q, 0 E Cam tJi ::::I ::::ItJi III 00 -0 .. ::::I Gl

Gl> '0 U g...l Classification and Physical Description ~ e: z E Remarks
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 3L
Date 3T27 {83

Boring No HDS3-17 (River Z)
Feature U/S Cofferdam
Coordinates: N 322793100

E 747161.2
Logged by REH, JFB ILEM, OAF

Angle (from Horizontal)__-"-9..><0_o Ground Elevation __---"'-1--'-4-><6---'-4--'0--'4 _
Bearing Rock Elevation ......1..:::l4'-'0l...llu .o...:4L..- _
Date Started 2/24/83 Total Depth 77.5
Date Completed _ ...2L../...2..L7.....I-"'S.....3'--- Ground-Water Elevation _

Remarks
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~ ~~~{0
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__2_ of---.l..
Date 3/27/83

Boring No HD83-17 (River Z)
Feature U/S Cofferdam
Coordinates: N 3227931.0

E 747161.2

Logged by REH,IFB!I,EM,DAF

Angle (from Horizontal)I --'9~O::...C1__

Bearing ---:---:-~_=__---_-

Date Started 2/24/83
Date Com pleted _2==-/L2==-7:...,,/L:8~3::...._ _

Ground Elevation __---=1.:::.4..::6~4....!.~4 _
Rock Elevation ....:=1:.:4~O~1~.!....:4:::...._ _
Total Depth 77 •5
Ground-Water Elevation_-_-_- _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_3__ of_3_
Date 3/27/83

Boring No RD83-17 (River Z)

FeatureD /S Cofferdam
Coordinates: N ·3227931. a

E 747161.2
Core Sizes -tiPl:tXA-----------

90 °Angle (from Horizontal]__---"~ _

Bearing

Date Started 2 /24/83
Date Completed ........2.1-1....2-1-7-1-/-""8""'3'--- _
Total Depth __7L 7L£-',J.5 _

Ground Elevat ion _::.1..:..4..:::6-.:4--'0--'4=-- _
Rock Elevation _-----"1c::4'-'0'-'1'--'-'04:L- _
Overburden Thickness 41:.>8"---"-'.0"'-- _
Ground-Water Elevation_-_-_- _

Logged by REB, IFB/T.EM,DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of _2_
Date 3/27/83

Boring No HD83-18 (River AA)
Feature u/s Cofferdam
Coordinates: N 3227953.7

E 747110.2
Logged by RLJ, JEP ILEM

Angle (from Horizontal) 90
0

Ground Elevation 1465.7
Bearing Rock Elevation =-14...:...3=.=.5..:..• .:....7 _
Date Started -=2'-',/,.,,2'--'4....,/,.:::8-=3'-- Total Depth 39.0
Date Completed 2/26/83 Ground-Water Elevation_-_-_- _

Remarks
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEV~LOPMENT

Sheet~of-L

Date 3/27/83

i

Ground Elevation .....1 4=u6....5-0.4-7 _
Rock Elevation ..-L1-"'4,.,.3LSLo......7'--__
Overburden Thickness 25 . 5
Ground·Water Elevation----=="'-- _

Logged by RT..I,.TEP!I,EM,DAF

Angle (from Horizontall- --90 o ~ _

Bearing

Date Started --.<2~/'-'2;..>4~/L.<8....3J---------
Date Completed k2+/.L2../..7+I..oS....3t-- _

_____ Total Depth -~3,1-;9;<........OJ---------

Boring No HD83-18
Feature TIIS Cofferdam
Coordinates: N 3227953.7

E 747110.2
Core Sizes NX

Graphic Log
c II)
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:i en
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of----3.
Date 3/27/83

Boring No HD83-19 (River X) Angle (from Horizontal) 9_0_o _
Feature il/S Cofferdam Bearing ...."....::~~:-::- _

Coordinates: N 3227888.3 Date Started _-----"2;..:../_2_5...:../_8_3 _
E 747264 .4 Date Completed ......2....1'-'2'""'6"'-1--'/8""-3oL--~ _

Logged by JEP, RL.I, REH, .rEB Ir.EM, DAF

Ground Elevation __1_4_6_3_.:-5 _

Rock Elevation ----==;;:=n--:::-----
Total Depth 98 .0
Ground-Water Elevation--=-=-=-=--- _
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SUS1TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_3 _

Date 3/Z7/83

Boring No HD83-19 (River X) Angle (from Horizontal),__~9..:::0:.-o _
Feature u/s Cofferdam Bearing -===---- _
Coordinates: N 3227888.3 Date Started Z"'-'-'/2""--LSI-Il.l.8....3 _

E 747264.4 Date Completed _~2=.1./~2:.::6:.L/..:::8=3 _
Logged by .IEP, ELT, REB, .TEB /I.EM, DAF

Ground Elevation __---=-14=6::!..3~•.=5 _
Rock Elevation .....J.....3""8'"""3'-'.~S'___ _
Total Depth 98.0 ft.
Ground-Water Elevation _-_-_- _

~- °lll 'E. ~
0)- zQ. == ~! u..5!c _Ill
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _ L of -.3.
Date 3/27183

Boring No HD83-19 (River X)
Feature u/S Cofferdam
Coordinates: N 3227888 3

E 747264 4
Core Sizes me

Angle (from Horizontal)__9::J.-0u-° _

Bearing

Date Started -------""2'.-/1e.,,2:.-.;5H/L.(8~3;)------

Date Completed ......2'""'!h2'-'6~.f-'/8o.3.J.--.-------
Total Depth 98 •0 ft.

Ground Elevation J.L.c4!::LU6...J3e..-....5L.- _

Rock Elevation -----J.]....,;3u;8:L.3J.....5J-----
Overburden Thickness 69.5
Ground-Water Elevation~~~ _

Logged by .TEP, RI"I, REH, JFB /LEM. DAF

.Sit-arte.a Gori1:J.gi;S·Z... :O

.Core"'lOl§sprobably
a:t:~tofP:-of'~ttif[;......

'€O''r''e'''b-r e'aks'eas±ly--' •
~andlang! .

~~..._.:~~t7~~=~~~-Atrer'ear1ri:iYrite~;::];zn:E~tIin_'1:gli:F:
i+hr0Wnl~h;Vlht,ir,ned. Sylni.imas~live,·.

F~~'~4~· ..~~ t...~: .. :~~:~cJ~mlli;l£ed1:ti£-.KaoJ ..inLP.se4li~,~p.li&....f~ .._...~
Feaft:Frif§ldspar~1Jgi~t:? ,lso1l1el... talc,

..{staibft,rI, ~lt:..~ji.n!: •I,'::..~._... :~.:.-+···.·:;;::.:=Tq:+2
,§~e,a·rie;~:~9gt:·t9, sl,. ...f~c t T. ~x PF iZi~5

§l i btecci?min~'OU·mQ$tlyrQ(.2;"O .. pi ". r
... !-t:·~ "''--'Tr-Th15Ie-~o''lidrwearq:f:O:i~l:rongJ='';-
'1 .;a.Jtl?Oliles of~igp.lVI&mj)dlYal t

.·..~~~,....~t-- 'l ......~~1.Ed:?ones.lUa¥-¥-y-t:..ot:e.'8U r fc
I rough & ~rreg~ diie!towshg of·

.'··'c);ay· . .....• ...' .. .•..... ".'.'
..~..;.~~.'.-9S- £l.t::red... Dio..r.i..t.es.l ig.ht.lY'-H...•
.. ! . gray wrpartly kaotinize(LpSeild~,inhr-

phi$Q~pl~giiPc+ase.Sl':"mod fract:~
....... ,.... ~1;~~... -max.;..2.·5~tmi'tl:'"+ ~hl"1D:ostl 1).•-6..&78--;....

ar ,s rong.

Graphic Log c
u :>e ... .2

C :c a <\I <al!! .c
.c .2 >- <II Q, c E 'E0

...
::10 '" 0'C. m 0 ::I -0 ~ ::I <II

<II> '0 ti ~..J Classification and Physical Description <;l e: z E Remarks
"'" o~ ::I Ii Ii ::I;: ... II. )( ...

!!:!.. :J iii d d 0 "iii
3 6 9 12 I:D .5

r

-

-

Boring No.HD 83-Sheet_3_ of 3
, "



SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _2_
Date 3/27/83

Boring No HD83-20 (River W)
Feature u/s Cofferdam
Coordinates: N 3227868.8

E 747316.0
Logged by JEP,lU.J,BER,JFB/LEM

Angle (from Horizontal) 90°
Bearing
Date Started 2/27/83
Date Completed ---,2"-1/~2::.>8<...L/--,,8,-,,3,---- _

Ground Elevation _---"1"-4-'...:6"'-4-"-!-.9"'-- _
Rock Elevation __--=1.:3..=8..=8'-'.'-'4'-- _
Total Depth 76.5 ft.
Ground-Water Elevation.=-==--- _
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet Z of 2
Date 3T27/~

Boring No HD- 93-20 (River W) Angle (from Horizontal)__~9,-,0,,-o _
Feature U IS Cofferdam Bearing

Coordinates: N 3227868.8 Date Started _----"'zcLl...,Z'-'.7..L1-"8'-"3<-- _
E 74731 6.0 Date Completed ....z"-I...,2""8..1-1""8""'3 _

logged by lEE t RT, Tt REB, lEB /J.EM

Ground Elevation 1464.9
Rock Elevation ~::-=----=- _

Total Depth 76 • 5
Ground-Water Elevation _-_-_- _
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~ilM~(6)
SUSITNA JOINT VENTURE

SOIL BORING LOG Sheet _1_ of _3_

Date 3/27/83

Ft.

Boring No HD83-21 (River V) Angle (from Horizontal)_---,-----"-9-""0_o _

Feature u/s Cofferdam Bearing

Coordinates: N 3227846.7 Date Started --'2...../'--'2....,8"--'1'--'8"'3"'-- _
E 747373 • 1 Date Completed _~3'-'/---'0"-"1'_L/--"8'-"3'-,. _

Logged by REH,JFB.RLJ ,.TEP ,lIlMB/LEM,DAF

Ground Elevation _--.:1~4.;-6=-7,:--,--'=-7 _
Rock Elevation 1_4_0_1_._7 _

Total Depth 86 .5
Ground-Water Elevation _

Remarks

K= 2'.lE-Q2

K:;:: 1.2E;"'02

Bf::~k~:}:;;:JfiJ;(;{{;fZJ

~5~0-,",-,,:,_.I:1AM.,..c.:L_,.

c
~
III

C
III
E
2
Ui
..5

GP

GW

GW

GW
GM

SP

7

6

2

5

8

3

"9

10

~

c j °Gl C. 'C
..e.2 o- eD- Zo. :::1= ..ee u_C _Ill

Gl>- 0." :cO)a.'; c.> -Gl113:::1 elii -I- °ci Cl> 0.0 Soil DescriptionGl> ,2l8 o.'C Co
c~ Ill- Ec j .. Glu ~...I

~
t:r (/)..5

~Ill
oGl ...IGl "iDo. t:r

SM
1

.....

-

.-

-

-

Boring NoHDB3- Sheet -----..11__ ot ----3 _



{lfl ~ ~(f)
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 3-- --
Date 3/27/83

Boring No HD83-21 (River V) Angle (from Horizontal) 90°
Feature u/s Cofferdam Bearing

Coordinates: N 3227846.7 Date Started _----i.2'o.J.I--'2<J,8ul:..!.81...3L- _
E 747373 • 1 Date Completed ~3.I..L.:1Q!L1L /u8,L,3L- _

logged by REB, JFB, El, J, TEp, WMB/T,EM, DAF

Ground Elevation =:14~6.!...7..!.•.!...7 _
Rock Elevation ----"'-1::!4.!,!0""1..........!.7 _

Total Depth 86.5
Ground-Water Elevation-=-:..:-:..:-=-- _
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SUSITNA JOINT VENTURE

Boring No HD83-21
Feature u/S Cofferdam
Coordinates: N 3227846.7

E 747373.1
Core Sizes _NX.......... _

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontaj)'__~9Cl..OL..° _
Bearing -'-

Date Started 2it...1-1it..2o.8.J../.a8..;l3~-__
Date Com pleted --..;l3'-J../-I.<OhLl,...J/...(;8l.;3)..----
Total Depth 86 5

Sheet --..:L- of--..:L
Date 3/27/83

Ground Elevation J 467 .7

Rock Elevation 1401 .7
Overburden Thickness _(u-,7~""O _
Ground-Water Elevatiofl""c:c-=--=-- _

Logged by REH,JFB ,REJ ,JEP,WMB/LEM
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of~
Date 3/27/83

Boring No HD83-22 (River U) Angle (from Horizontal) 90° Ground Elevation 1467.6
Feature U/S Cofferdam Bearing Rock Elevation 1380.6
Coordinates: N 3227828.8 Date Started 3/01/83 Total Depth 107.3

E 747416.2 Date Completed ----'3"-"/LO"'-1"'-L../><.8=<.3 Ground-Water Elevation_-_-_- _

Logged by WMB,REH,NBH,JEP/LEM,DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of~
Date 3/27/83

Boring No HD83-22 (River U) Angle (from Horizontal) 90 0
Ground Elevation __=-14...:...;:.6..:-7~.-.:::6 _

Feature U I S Cofferdam Bearing -====-_____ Rock Elevation __~1:..=3:..:8:..,:0~.~6e_______,__--
Coordinates: N 3227828.8 Date Started __--=3e...!/~1~/--=8:..:3e...._ Total Depth 107.3 Ft.

E 747416.2 Date Completed 3/1/83 Ground-Water Elevation~-~-~-=--- _
Logged by WMB , REH. NBH, JEP ILEM. DAF
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet -.J.~~ of~ _
Date 3/27/83

SUSJTNA JOINT VENTURE

04. ~'

Boring No HD83-22
Feature U/S Cofferdam

Coordinates: N ---.3j.,2,6.,20!071-8~2~8••~8----
E 747416,2

Core Sizes __-"NX"""'-- _

Angle (from Horizontal)__~9~O:.-o____ Ground Elevation __=-1--=4--=6--=7--=.--=6'--- _
Bearing ~_____ Rock Elevation __---=1:...:3:..::8:...:0::....:...-.6=-- _
Date Started ~_3""-L1-"'-1_L1-"8!..",3'-- Overburden Thickness

Date Completed ~31-/.l.J-I-/.c8L..:3L-______ Ground-Water Elevation-== _
Total Depth J 07 3 ft Logged by WMB,REH,NBH,JEP/LEM.
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

SheeL 4.-0f_ L
Date 3/27/83

( I

Boring No HD83-22 Angle (from Horizontal) ....:9_0_o _
Feature U /S Cofferdam Bearing

Coordinates: N 3227828.8 Date Started __------"3...:../,...::1...:../,..-8....:3 _
E 747416.2 Date Completed _--=3:.-':/--=1'-':/--=8'-::3'------ _

Core Sizes --"N_X Total Depth 107 .3

Ground Elevation _~1~4::!:..6",-7L.!...'"'6 _
Rock Elevation __----"1'-"3'-"8"-'0~.6><-- _
Overburden Thickness 84.0
Ground-Water Elevation__~ _

Logged by WMB,BEH,NBH, IEP/LEM,DAF
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SOIL BORING LOG
WATANA DEVELOPMENT

- "- -'
Sheet....-L..- of --3 _
Date 3/27/83

",..

Boring No HD83-23 (River T) Angle (from Horizontal)_~9",-0",-o Ground Elevation __--'1=-4.:.-6=.;8~.0=-- _
Feature U/S Cofferdam Bearing Rock Elevation .::;.1.::;.3.::;.9..:..7 _

Coordinates: N 3227810.9 Date Started 3/1183 Total Depth 87.0
E 747469.8 Date Completed 3/2/83 Ground·WaterElevation-=-=-=-=--- _

Logged by NBH,JEP ,REH,WMB/LEM,DAF
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of-3..-
Date 3/27/83

Boring No HD83-23 (Riyer T) Angle (from Horizontal)-,-._~9~O>l..° Ground Elevatjon __--"1=--'4c.::6~8'_'.'__'O"__ _

Feature U/S Cofferdam Bearing --==::.,..-_ Rock Elevation ----Jlh3).;9~7'==_--,-----
Coordinates: N 3227810.9 Date Started __=.3.!..,/-=.1.!..,/=.8=.3_. Total Depth 87 •a

E 747469.8 Date Completed 3/2/83 Ground-Water Elevation__~ _

Logged by NEB) IEP) REH )!tilMBII ,EM) DAF
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SUSfTNA JOfNT VENTURE

Boring No liDS3 23
Feature U/S Cofferdam
Coordinates: N 3227810.9

E }/,7469.8
Core Sizes l\i"X

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)_---'9"-'OLo _

Bearing ---=-=- _
Date Started -----.,;31-/-/....1'...J1c-<.8....3J.---
Date Com pIeted _--,;3'-JI,-<Z:.../u8::t.3;l...-
Total Depth _

Sheet ---3.- of -----3.
Date 3{27{83

Ground Elevation _-=1c:l4~6~8!...!0~0~ _

Rock Elevation _-----J.1_3<.;;9u7'--- _

Overburden Thickness _--'-7--""1'-'0.....,0"--- _
Ground-Water Elevatiol1--==- _

Logged by NBH. JEP ,R$H,WMB /LEM. DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _3_
Date 3/27/83

Boring No liD83-24 (River I)
Feature D/S Cofferdam
Coordinates: N 3226748.3

E 742979.2

Logged by NBH.JEP ILEM,DAF
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Angle (from HorizontaJ)__--=:....::...... _

Bearing
Date Started 3/2/83
Date Completed -----:3::.1/'--'2=..</....::8::.::3:.....- _

Ground Elevation 1453.8
Rock Elevation 1409.8
Total Depth 57 • 0 _

Ground-Water Elevation _-_-_- _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_2_ of _3_
Date 3/27/83 -

Boring No HD83-24

Feature D IS Cofferdam
Coordinates: N 3226748.3

E 742979 2

Core Sizes NX

Angle (from Horizontal)_----L90"'-0 _
Bearing ---==~ _
Date Started 3~/1__2"--1--/!.l.8...l3 _

Date Completed __---1.3./-/42-1-1.....8'-'3'------ _
Total Depth ..L57L..o....J./.O _

Ground Elevation 1453.8
Rock Elevation 1409.8

Overburden Thickness -- 38 • 5 ---
Ground-Water Elevation_-_-_- _
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SUS/TNA JOINT VENTURE

Boring No HD83-24
Feature D/S Cofferdam

Coordinates: N ---:3;}-;2&.2t-'6a-7+-<4q.8lh-.~3---

E _--I-C74.....2.:...;9~7'-;l9c...•.L.2 _

Core Sizes -"'NX'=-~------

GEOLOGIC LOG
WATANA DEVELOPMENT

90 0
Angle (from Horizontal}__---=--=-- _
Bearing
Date Started __""-3-'-1...2.....1-"'8""'3'---- _
Date Completed -"'-3.1-/"'-2--./8"'-3"'----- _
Total Depth 57 .0

Sheet -----3- of -----3-
Date 3/27/83

Ground Elevation 1_4-c5--=3~._8 _
Rock Elevation VI 09.6
Overburden Thickness 38.5
Ground-Water Elevation_-_-_- _

Logged by NBH. JEP/I.EM, DAF

-
...,

.....

.....

Graphic Log c
lJ ~

.. .2
C :E 0 III -;III .c

..c .2 >- ! .. a. 0 E C'0.-; CI = =8' e! 00 = III
GI > 0 U ~...I Classification and Physical Description <;I e: z E Remarks
oo!! :: = .. a:: a:: )( ::I

!:!:!.
.. u. ..

~ in <3 <3 0 Ui
3 6 9 12 III -=

N
CT\oo..-.



SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_3_
Date 3/27/83

SUSITNA JOINT VENTURE

Remarks
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Coordinates: N 3226970.9 Date Started __---"'3CLIc"'3CLI,-"'8""3'-----'C'-"'D:..L) _
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__2_ of~
Date 3/27/83

Boring No HD83-25 Angle (from HorizontaJ)_~9!...>0!....o Ground Elevation 1454.4
Feature D/S Cofferdam Bearing Rock Elevation 1379.4
Coordinates: N 3226970.9 DateStarted __~3!..L/~3!..L/~8!...3L-..l.e,...l.D4)'--__ Total Depth 95.9 ft.

E 743087.1 Date Completed 3/3/83 eN) Ground-Water Elevation_-_-_- _
Logged by WMB, REB, NEB, ,IEPjJ,'EM, DAF
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA bEVELOPMENT

Sheet _3._ of ..3.-
Date 3/27/83

Boring No HD83-25
Feature DiS Cofferdam
Coordinates: N 3226970.9

E 743087.1
Core Sizes ---..LNX:>IA- _

Angle (from Horizontal) 90°
Bearing ~~~ _

Date Started 3/3/83(D)
Date Completed 3/3/83 (N)
Total Depth 95.9 ft

Ground Elevation __-'1'-"4:<..5.....,4'"--"-'.4,,--_~

Rock Elevation 1....3.....7'-9-'--"-'.41- _

Overburden Thickness 67 •0
Ground-Water Elevation~ _

Logged by WMB, REH, NBH, JEP/LEM,
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__1_ of _3_

Date 3/27/83

Boring No HD83-26 (River M)
Feature D/S Cofferdam
Coordinates: N 3226895.5

E 743049.9

Logged by TEP ,NBH !LEM, OAF

Angle (from Horizontal)__--'9=-0=..-o Ground Elevation __-=1=-:4-=5::...:3:....=-:.8::- _
Bearing Rock Elevation ;;;;.1.;;..3.;;..7;;;;.2..,:.._8 _

Date Started 3/4/83 (N) Total Depth 96. OFt.
Date Completed -'3~/L4"'"'/L.:8"'"'3"'----______ Ground-Water Elevation-=-=-=..- _
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sus/rNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

\ Sheet_2_ of------3-
Date 3/27/83

Boring No HD83-26 (River M)
Feature Dis Cofferdam
Coordinates: N .c=3!.!;2:..f2:..l:.6!.!,!8:..29:.d.5'-o.•.d.5 _

E 743049.9

Logged by JEP,NBR!LEM,DAF

Angle (from Horizontal) 9""O"'--o _
Bearing -==:....- _
Date Started 3/4/83
Date Completed _3J..J/~4:L./w8.l.3.L._ _

Ground Elevation 1453 .8
Rock Elevation 1372.8
Total Depth 96.0 it.
Ground·Water Elevation_-_=_= _ -
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _3__ of _3__
Date 3/27/83

Boring No HD83-26 (River M) Angle (from Horizontalj,_.;z9l.l0-o-- _

Feature Dis Cofferdam Bearing ---=~=-__~ _
Coordinates: N 3226895.5 Date Started __3).,/w4~!(..J8:l..3.:>- _

E 743049 9 Date Completed _3.;J..,,...,/4~!1-'8.>-.3.J-- _
Core Sizes -J1;JN,iIXlr---------- Total Depth 96. a ft ,

Ground Elevation _---'1"-.:4=>-,5"-'3"'--'-'.8"'---- _
Rock Elevation 1372.8
Overburden Thickness -,7,-"-,-).o-!\,",,-I _

Ground-Water Elevation_-_-_- _

Logged by JEP. NBH/LEM. DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of-3
Date --sT27/83

Logged by

.....

Boring No HD83-27 (River K) Angle (from Horizontal)__9_0_o Ground Elevation __----714-=--=-5-=-3...:.0-::7 _
Feature D/S 0 Cofferdam Bearing Rock Elevation 1_3_8_3_0'-..7 _
Coordinates: N 322682402 Date Started 3/3/83 Total Depth 9805

E 74300709 Date Completed 3/4/83 Ground-Water Elevation_-_-_- _
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SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_3_
Date 3/27/83

Boring No HD83-27 (River K) Angle (from Horizontal) 90°

Feature D/S Coffernian Bearing ---=~..-:::--.--::-",...._-----
Coordinates: N 3226824.2 Date Started 3/3/83

E 743007.9 Date Completed __3=....c..-/4..;..:..../8::...:3=--- _

Logged by .TEE, NEB , REB, WMB hEM, DAF

Grou nd EIevat ion _---=-14---=-5=-3...:..-=-7 _

Rock Elevation __-=1-=3-=8-=3:....:.:....:7,....- _

Total Depth 98.5

Ground-Water Elevation...:-=.:-=.:-=-- _

_I

c
~
«l
C
~ Remarks
2
;;
-=

GW

GM r"GRAv,RLjntcb~t5trfjlOno-=4~Et~~Dl-grt~:r=::J

GP
GM I--,-~~-i-,--r-~+.L_--.L-:-.~--------.;..------:------, --4---.;.-,--+-----.----1

10

12

11

C 3 0Ql E· -g
..c .2 0- al- ZOo ~= ..cl!! u_C _«I

QI>' 0", :COl'Q:; l:Q~ Q.i:: -CD
ECD -l- Ud CI> 0.0 Soil Descriptional> Cl

O
«1- Q.-g 3 .. Co

~...lOO!! ._U (/).5 E c Gil.)

!!!. a: «l«l o CD ...lCD CJ
UJ aiQ. a:

9 GP

RD8 3- Sheet --=2=--_ of 3
?7



SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet -----3- of ----3-
Date 3/27/83

62.0

Boring No HD83-27 (River K)

Feature Dis Cofferdam
Coordinates: N 3226824. 2

E 743007.9

Core Sizes NX

Angle (from Horlzontall__L9-"'0'---o _
Bearing

Date Started 3/3/83
Date Completed .-./.3-#-1.",4-#-1.....8'-'3'----- _
Total Depth _--.;9;zJ8~.L5 _

Ground Elevation __--'1"-4-'-5=<.3"'-'-0.:....7 _
Rock Elevation -"'1~3"'8'_""'3'--'.L17'__ _
Overburden Thickness
Ground-Water Elevation~_~ _

Logged by JEP,NBH.REH,WMB/LEM,DAF
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of~_
Date --sT27/83

Boring No HD83-28 (River J) Angle (from Horizontal)__.:....9..::..0.:....o ~

Feature DIs Cofferdam Bearing

Coordinates: N 3226787.3 Date Started __-=3'-',/;-=5'-',/;-=8'-=3'---- _
E 742990.2 Date Completed _....::3-'-/...::.5..:..../...::.8=-3 _

Logged by WMB, REB, NBB, ,IEP ILEM, DAF

Ground Elevation 1453.6
Rock Elevation 1381 .6
Total Depth 88 .5
Ground-Water Elevation-_-_- _

Remarks
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of--3_
Date 3/27/83 -

Boring No HD83-28 (River J) Angle (from Horizontal)__~9~0:....o _

Feature Dis Cofferdam Bearing

Coordinates: N 3226787 .3 Date Started -=3"-J/c...:S"-l/C_'8:..:3"---- _
E 742990.2 Date Completed _-----'3~/~5o!.J/C_'8:..:3"---- _

Logged by WMB,REH,NBH,IEP/I.EM,DAF

Ground Elevation __1:!:.:4~S~3~..!..~6 _

Rock Elevation 1381 .6
T~aIDep~ 88.5
Ground-Water Elevation_-_-_- _
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- SUSITNA JOINT VENTURE

Boring No HD83-28 (River J)
Feature Dis Gonff erdam
Coordinates: N ~3...L2...2.........6.L7.!o.L8-,-7~ 3,----- _

E _~7,--"4,,,,2,"-,9z..;9l.!.O ....<.2 _

Core Sizes -_l'Ji'I,'IX-Ar---------

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)_----"'-9-"'O_o _

Bearing

Date Started 3 / 5 /S 3
Date Completed ---..L3-1-I-J-S-l-/.uS...,3'----- _
Total Depth __--'=8'-'8~.'-'=5~ _

Sheet _3_ of _3_
Date 3/27/83

Ground Elevation 1453.6
Rock Elevation 138] • 6
Overburden Thickness ---!6u..2"-o-.uO _
Ground-Water Elevation_-_-_- _

Logged by 'WM8 , ~Ell,mm: ,JEP II-EM
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- SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet~ ofni-L
Date JI .!.7 103

Boring No HD83-29 (River L)
Feature Dis Cofferdam
Coordinates: N 3226858.9

E 743029.5
Logged by NBH,JEP/LEM,DAF

90°Angle (from Horizontal),__~~ _

Bearing ----:=~__:___:_-----

Date Started ....::3!...l/'--=5!...l/~8~3~ _
Date Completed __-----'3"-</'-'5"-1/c..>8"'-'30<....- _

Ground Elevation __..::1-:4.=.5..::3-:.-=8 _
Rock Elevation __---=1:.::3:..-:7~4:....;.:....:8:_---
Total Depth 104 • 3
Ground-Water Elevation-=""-"' _
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet-L of -4 _
Date 3/27/83
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Soil Description

Angle (from Horizontal)_--=9-..::0'--o_____ Ground Elevation _---=1'--'4-=5-=3:...:.:...:8=---- _

Bearing Rock Elevation __...!1!o.;3t-.7!,:;*;u.;.8i?- _
Date Started :::.3!.,./:::.5!.,./:::.8:::.3 Total Depth 10 • 3

Date Completed 3/5/83 Ground-Water Elevation_-_-_- _
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Boring No HD83-29 (River L)
Feature Dis Cofferdam
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Logged by NBH,JEP/LEM,D:AF
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet~of~

Date 3/27/83

Boring No HD83-29 (River L)
Feature D/S Cofferdam
Coordinates: N 3226858.9

E 74 302.,..9~.5oJ.----
Core Sizes ....NX""·"'-- _

Angle (from Horizontal)__-71-9"'O_o _
Bearing
Date Started 3/5/83
Date Completed _~3oL/,-,5"'-L-/8""-"'.3 _
Total Depth 104 • 3

Ground Elevation 1453.8
Rock Elevation 1374 .8
Overburden Thickness ---2a... 0
Ground-Water Elevatiofl............_----
Logged by NBH , JEP I LEM
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SUSITNA JOINT VENTURE

Boring No HD83-29 (River L)
Feature DIs Cofferdam
Coordinates: N ~3....2,"",2....6l.L8.......,5.l.18..........;;9~ _

E 7430 ..L9~• .L5 _
Core Sizes _NX='---- _

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)__...t.9""0_o _
Bearing
Date Started 3/5/83
Date Completed _3..../r-5..L.f-!/8........3 _
Total Depth 104.3

Sheet _4 _ of_4 _
Date 3/27/83

Ground Elevation 1453.8
Rock Elevation 1 374.8
Overburden Thickness _ 70.0 _
Ground-Water Elevation_-_-_-__~ _

Logged by NBH. JEP ILEM
-

Graphic Log
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CD>
ClIl

§.

!
:101
-0:;:..1..
LL.

3 6 9 12

Classification and Physical Description
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SUSfTNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of -3~
Date 3/27/83

Boring No HD83-30 (River N) Angle (from Horizontal)__9::....0-=----o _
Feature DIS Cofferdam Bearing -::-.==-:::;-::-:;:-- _
Coordinates: N 3226932.3 Date Started 3/6/83------==--'--;-::-'-;-=-=-----

E 743068.2 Date Completed __-=3.!.../.=.6.t-/8=.;3:....- _

Logged by WMB, REB. HI. I, SEW/LEM. DAF

Ground Elevati on _---=1::....4.:...:5::...:3:::....:....8=-- _
Rock Elevation __---=-13"'-8=-8~.8=-- _
Total Depth 66.0
Ground-Water Elevation..:-:..:-:..:-=-- _

Remarks
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!lflJj~~(f)
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 3
Date -------sT27 T83

Boring No HD83-30 (River N) Angle (from Horizontal)__-=9--=O'--o Ground Elevation 1453.8
Feature DIs Cofferdam Bearing ..,.......,...".....,..".....,. Rock Elevation 1388.8
Coordinates: N 3226932.3 Date Started '--3=../!.,-6=../!.,-8::.:3=-- Total Depth 66. Q

E 743068.2 Date Completed 3/6/83 Ground-Water Elevation_-_-_- _

Logged by WMB,REH,RT..I,SEWlLEM,DAF
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SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATMiA D8VELOPMENT

Sheet --3.-- of --3-
Date 3/27/83

Boring No HD83-30 (River N) Angle (from Horizontall__9....,O....o _

Feature Dis Cofferdam Bearing
Coord inates: N ~3h12....2~6~9~3H2(,..,.~3;)._---- Date Started __---...31-J./,...64!,...S...3J-- _

E 743068.2 Date Completed _-"'3"--/--"6-'..-/-=8=3 _
Core Sizes -_NXl.lI.A. Total Depth 66.0

Ground Elevation 1453.8
Rock Elevation 1388.8
Overburden Thickness _~5,-,,6,-,.,-,O,,-- _
Ground-Water Elevation _-_-_- _

Logged by WMJ3, REH, RLJ , SEW/LEW, DAF- Graphic Log c
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~If£l ~(i)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of .....3.....-
Date 3/27/83

-
Boring No liD83-31 (River P)
Feature D/S Cofferdam
Coordinates: N 3227015" 2

E 743107" 3

Logged by NBH , JFIl/LEM, DA.F

Angle (from Horizontal)_9_0_o _

Bearing
Date Started 3/6/83

Date Completed _3=-/'---6"-'/'---8::...:3=--- _

Ground Elevation __----::-1-:=-4-:=-5""""0"6_"-=2 _

Rock Elevation 1_3-,9--=6~"2,.-- _

Total Depth 82 " 9

Ground-Water Elevation _

Remarks

Easy drilling, 33

57~5 Ft... ' ..... ;........•.. ~ ..

c
~
III

'E
CD
E
2
;;
.E

.i__o_~'"",.;"-r-·-~-"'·"~·""~···~~'·'"-'.-, ~" ...",,~-o"""-'~ __

.- ,---. ,1'..,. -. ". '- --,-. -
EasJtpenqtrat:ilon 3~-57~~ ':Et~ !
......_..~"..._+--..,~,....._~~..;.~_+._ .._..-;~-.,,:.~._;._ .-<__... .._""-.· "~w~,;,,,_,,,!- "'+'~--r_o,~~L_~~ .._'-'

Gra"lelly,SANDJless thart 5% silt~ldos ,
.. sat.:u.tated~: .•:'ie.:¢)L.dal:ilt..gr-ey.,:,.f.ilneL,tO-....·~ .•...... ~ ..
coaIise, Ilound~d to subro~nded&ravel.·

SP

SW

GW

GW

7

2

9

6

3

4

5

8

~

c ~ oeD 'E. '0
.c:.2 CD- Zo. == .c:! u0- _III_C C1J>- 0." :El:Jlac; 11I= o.~ -CIJ

EeD - ... °ci l:Jl> 0.0 Soil DescriptionCIJ > l:Jl0 0.'0 Co
Q~ lII- ~ ... l!...J_0 <n.E Ec CDu

!!:!. a:: III III
o CIJ ...JCD "<n iii 0. a::

1 GW-
GM

.-.

-
-

-
Boring NoH~~Sheet 1 of ~3i---



--~-._.

I~I
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of--l
Date 3/27/83

Boring No RD83-31 (River p)

Feature DIs Cofferdam
Coordinates: N 3227015.2

E 743107 0 3
Logged by NBH,IFBf1.EM,DAF

90°Angle (from Horizontal)_~-=- _

Bearing
Date Started ...,..3-'-;1...,..6.:..,./-=-8-=-3 _

Date Completed _---=3:...:/-6:....:/-8--=3-----

Ground Elevation __=-14---e...5_6...:.0_2 _

Rock Elevation --...l.1...J3~91,l;~l,.2....~.,,9,----
Total Depth
Ground-Water Elevation-=.:"""- _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet -3 ._ of _3__
Date 3/27/83

-
Boring No HD83-31 (River P)
FeatureDjS Cofferdam
Coordinates: N 32270] 5.2

E 743]07.3
Core Sizes NX

Angle (from Horizontal) 90 0 Ground Elevation 1456.2
Bearing Rock Elevation 1396.2
Date Started 3/6/83 Overburden Thickness _5.L9~.Ou....- _

Date Completed __3..J-.t-/6U-f-/u8-':3 Ground-Water Elevation_-_-_- _

Total Depth 82 9 Logged by NBH,JFB/LEM,DAF

Graphic Log
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Classification and Physical Description

c
u ::!!. .. .2:c 0 II) (;.cc. 0 E Cos 0.. ~ II)

~ !!: z E Remarks
a:: a:: >C

~..
d d 0 }m



WZIA\~E
SUSfTNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _3_
Date 3/27/83

Boring No HD83-32 (River Q) Angle (from Horizontal) 90° Ground Elevation_----,1::-4.,.....5::-4-=-=-.-:;:0 _
Feature D/S Diversion PortalBearing Rock Elevation 1_4_2_5_._0 _

Coordinates: N 3227138.2 Date Started 3/6/83 Total Depth
E 742798.9 Date Completed __3=...!..../..:...7..:.../-=.8..::3 Ground-Water Elevation--=-=..:-=..:-=-- _

Logged by NEB , .IFP ,WMB , HI "I II.EM , DAF
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _2_ of _3_
Date 3/27/83

SUSfTNA JOfNT VENTURE

Boring No HD83 32 (River Q) Angle (from Horizontal)__9..t.101.L° _

Feature Dis Diversion Porta Bearing
Coord inates: N 32271 38 . 2 Date Started __-"3'-'.1-->6'-'1-->8"-'3"-- _

E 7427913. 9 Date Completed _3.....I<-Z......!/-'8.....3.J-------
Core Sizes -~~~'lXA.--------- Total Depth

Ground Elevation -----"'1~4~5'-=4'-'.'--'O"--_~ _
Rock Elevation -""1~4~2'-"5~.'--'O~ _
Overburden Thickness 2.,::2=-..:.:.::5=--- _
Ground-Water Elevation_-_-_- _

Logged by NBH,JFP,WMB,RLJ/LEM, -Graphic Log c
l.) :f! .. .!2

C :E 0 Gl iii..c
.c .!2 >- CD 0. C E COi
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~ aa.-a; 0 ::I ::l G>

G> '" "0 ti Classification and Physical Description qJ e: z E Remarks
o~ 2 a:: Ii ::IoS )( :::l:!:!- Ui (,) U 0:::::i Il:I rn

.E

return, It ..

50

Boring No. HD83-Sheet ",,2__ of _3..-.- .



.-
SUS/TNA JO/NT VENTURE

Boring No HD83-32 (River 0)
Feature DIs Diversion Porta·
Coordinates: N 3227138 2

E 742798.9
Core Sizes _NX.l.'J.£>~ _

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)_-----"9'-"O'---o _
Bearing _

Date Started __~3u/~6u/~8~3L- _
Date Com pleted _~3.u/L7L/L:8"'3"'____ _
Total Depth

Sheet_L of--.1-

Date 3/27/83

Ground Elevation __--=1=-4:-:S:o-4c:--:-,-::0 _
Rock. Elevation ...:.1-::4-::2_S-;,:-0 _

Overburden Thickness 22, S
Ground-Water Elevation ~-::.;:-::.;:-::.-- _

Logged by :NBHJJFP.~.RLJ/LEM.DAF

Graphic Log c
u ~ Gi .S!
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _2_
Date 3/27/83

Boring No HD83-33 (River G7)

Feature Diversion DIs Portal
Coordinates: N 3227126.4

E 742668.9
Logged by R TI"WMB/LEM,DAE

Angle (from Horizontal) 90°
Bearing
Date Started 3 /7 183
Date Completed -,3~/,--7,--,/,-,8=3,,-- _

Ground Elevation ....1~4'-=5<..:3"--!..;.2=- _
Rock Elevation ----'1=-4-=--=.3=2..:..-=2'---__
Total Depth 43.0
Ground-Water Elevation _-==:.=- _
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _2 _ of ---.2-
Date 3/27/83

SUS/TNA JO/NT VENTURE

\

N......

NN

Ground Elevation 1453.2
Rock Elevation 143202
Overburden Thickness -_]L..3;J..T-~·~5----

Ground-Water Elevation..,--_-_- _

Logged by RJL.WMB ILEM, DAF

c:
u :::e. >- .2:c a Gl iii.0
D. 0 E E(lJ 0.. ::::l CD

<.:' !:E z E Remarks
ri a:: )( ::::l.::
0 U 0 ..II! .E

Classification and Physical Description

Graphic Log

35

c
.c.S!a-;
CD>
OGl

§.

Boring No HD83-33 (River G7) Angle (from Horizontal)__~9-",O_o _
Feature Diversion DIs Portal Bearing

Coordinates: N 3227126.4 Date Started __--"3<..LI:-'-7--'/c:-"8'-"3<--- _
E 742668.9 Date Completed _---'3""/---'7:....<1---'8'-"3'-- _

Core Sizes ~NX Total Depth 43.0

Boring No. HD83- Sheet 2 of 2
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of~
Date 3/27/83

Boring No HD83-34 (River S)
Feature Diversion Dis Portal

Coordinates: N 3227212.5
E 742633.7

Logged by NEH,]FB ,MSC!LEM, OAF

90°Angle (from Horizontal)__----=--=--____ Ground Elevation 1...:4t..5,c4:t..'~.9.L- _
Bearing Rock Elevation 1442 .,8 _

Date Started 3/7/83 Total Depth 32.4
Date Completed ....:3~/'-7:....!-/.:::8.:::3 Ground-Water Elevation _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WAUNA DEVELOPMENT

Sheet_.~_ of_2__

Date 3/27/83

Boring No HD83-34 (River S) Angle (from Horizontal) 9"'-'O"'-o _

Feature Diversion DIs portal Bearing _

Coordinates; N 3227212 -.5 Date Started _~3-1-1..L7-1-/J.l81..;;3~ _
E 742633.7 Date Completed ---13'-/-1..1-7-/-1.....8 ....3 _

Core Sizes _NXl.lIA Total Depth __....13""2..;../.::14 _

Ground Elevation 14_54_,_9 _
Rock Elevation 1442_-"...,,8,-__
Overburden Thickness 7 ,0
Ground-Water Elevation _

Logged by NBH,JFB,MSC!LEM,DAF

Graphic log c
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of --3-
Date 3/27/83

Boring No HD83-35 (River G8) Angle (from Horizontal) 9-""0_o Ground Elevation_----=1....:4-=5~8~.'__'4'_____ _

Feature Seismic Line ES-D Bearing Rock Elevation __....::1=--4'--'0:::..:6::...:...;9::.- _

Coordinates: N 3226804.8 Date Started _~3...../.L-7...../ ....8....3 Total Depth 71 5
E 743456.5 Date Completed 3/8/83 Ground-Water Elevation-=:=... _

Logged by NBH,IFB,RLl,WMB/LEM,DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of~
Date 3/27/83

Boring No HD83-35 (River G8) Angle (from Horizontal)_----iL9~Q~o _

Feature Seismic Line E5-D Bearing

Coordinates: N 322680/1.8 Date Started __----'3:!.J/L7!.J/~8~3~ _
E 743456.5 Date Completed _--,3~/L:8~/L:8~3~ _

Logged bV NBli, JiE , RLJ , WMB ILEM, DAF

Ground Elevation __--']1...:4:1:..5.....8"'--'--',4:t....- _

Rock Elevation .J.l..=l4l.l.0L16J..-:9~ _
Total Depth 71 .5
Ground·Water Elevation _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheetl- of --3....
Date 3/27/83

Boring No HD83-35 (River G8)

Feature Seismic Lin~ ES'--'-lJD,---
Coordinates: N 3226804.8

E 743456 5
Core Sizes _NXI.lA _

Angle (from Horizontal),__...;;;9'J,OLo _

Bearing

Date Started -.::3i-1-/~7'..J/c.(8).,,;3).--------
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Overburden Thickness M...JL. _
Ground-Water Elevation_-=:=:- _

Logged by NEB, .IFB ,RI..I ,WMB /I.EM
F"""

Graphic Log c
u "::!!. G; .2

C :E " m
.c .2 >- e e Q, c .a

aft;
C) := :=C) III (J E E
0 U -0 Classifica1ion and Physical Description

... := CD
~ CD> "0 ~....l ql !!: z E Remarks

co!!
-=

:=
Ii Ii :=

!!!.
... 1.1. >< ...

:::i u; (,) (,) 0 7ii
3 6 9 12 III .5

-

-
-

Boring No. HD83- Sheet --,3,,--_ of 3



.~ SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_

Date 3/27183

Boring No HD83-36 (River G-9) Angle (from Horizontall__----"9'-"O'--o Ground Elevation 1456.8
Feature Seismic Line ES-C Bearing Rock Elevation 1432.8
Coordinates:N 3226826.6 Date Started 3/8/83 Total Depth 43.6
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _2 _ of__2_

Date 3/27/83

Boring No HD83-36 (River G9)
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 5
Date --sT27783
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Boring No HD83-37 (River G2) Angle (from Horizontal) 90° Ground Elevation _.=:1-.:4.:::6.=:2:...!.---"5'--- _
Feature Seismic Line ES-F Bearing Rock Elevation _---=1::..::3=--0:::..;9=--.::....0-=-- _
Coordinates:N 3226983.9 Date Started 3/8/83 Total Depth 155.0

E 745913.9 Date Completed 3/9/83 Ground-Water Elevation_-_-_- _
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of~
Date 3/27/83
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Date Started 3/8/83 Total Depth 155.°ft.
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- SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__3_ of_5_·_
Date 3/27/83

BoringNo HD83-37 (River G7) Angle (from Horizontal) 90° Ground Elevation 1,462.5
Feature Seismic Line ES-F Bearing Rock Elevation --J:-l~3.yO~9c...~OI__----

Coordinates: N 3226983.9 Date Started 3/8/83 Total Depth 155.0
E 745913.9 Date Completed 3/9/83 Ground-Water Elevation _
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SUSITNA JOINT VENTURE

Boring No HD83-37 (G2)

Feature Se; sm; c LiD e ES-F
Coordinates: N 3226983,9

E 475913,9
Core Sizes _Nfi\~r----------

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)__....9""'OL-° _

Bearing

Date Started 3/8/83
Date Completed -3~/...9+-/.Q8-Oil3------:----
Total Depth 155 0

Sheet~_ of--.?_
Date 3/27/83

Ground Elevation 1462,5
Rock Elevation 1309 0
Overburden Thickness -
Ground-Water Elevation
Logged by NBH. JFB. WMB. RLJ /LEM ~

Graphic Log c
(,) :1!. ... .2

C :c Cl CD ftiCD .0.'=.2 >- e ... Q, Q e cQ.a; CI
~ ';g' al 00 ... ~ CD

0» '0 U ~...I Classification and Physical Description q e: z E Remarks
Q..!!!

=
~ ... Ii Ii ::::I

!!!.
... U. >C =:::i en 0 c.:i 0 II)

3 6 9 12 lEI .E

-

! ",

-
Boring No. RD83 Sheet _ -----4.- of _5 _.. .,



Ii

SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet3_ of-5

Date 3/27/83
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Boring No HD83-37 (G-2)

Feature Seismic Line ES F
Coordinates: N 3226983.9

E 475913 9
Core Sizes ----=:NX:.:::.. _
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Total Depth 155 0
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

-. ~._.

Sheet 1 of 2
Date ~7/~
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Boring No HD83-38 (River G1)

Feature Seismic Line ES-F
Coordinates: N 3227099.9

E 746148.4
Logged by NBE, IEB/LEM

90°Angle (from Horizontal)_~,.....=.-=-- _
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SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 2
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ ofl
Date 3/28/83
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

- ..... 1

Sheet 2 of~
Date 3/28/83

-
Boring No RD83-39 (River G-4) Angle (from Horizontal),:....._---=-9.=.0_° _
Feature Seismic Line ES-I Bearing -=.:=---,-:-- _

Coordinates: N 322740000 Date Started __---=3:.L/,.=1:.;:0:.L/..::8:.=3:.- _
E 74682803 Date Completed _.....:3:::J/c...;1"-'0:::J/:....::8::.::3=--- _

Logged by WMB, FJ.J ,REH, JFS jLF.M, NBH
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-- SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_3_ of --5-:--
Date 3/28/83
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Boring No HD83-39 Angle (from HorizontaIJ__----"-9-"°'---o _
Feature Seismic Line ES-I Bearing
Coordinates: N 3227400.0 Date Started ~3tl..L-/....l""OJ-/"""8oJ.3 _

E 746828.3 Date Completed __~3oi.J/L,1"-'0"'-'/'_'8"""3L-- _
Logged by WMB,RLJ,REH, IFBlT.EM,NBR
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 4 of_5_
Date ----sT28/83

,
Boring No HD83-39 (G-4) Angle (from Horizontal) 90°
Feature Seismic Line ES-T Bearing
Coordinates: N 3227400.0 Date Started __3~/J..'.I.lO+I..o8L,;3L- _

E 746828.3 Date Completed _3.l.</'-'uO,LJI'-"S....31---- _

Logged by WMB, RLI 5 RER, .IFB/r.EM, NBH

Ground Elevation 1462.2
Rock Elevation 1309 • 6
Total Depth 1 68. a ft
Ground-Water Elevation_-_-_-~ _
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet~of~

Date 3/28/83

Boring No HD83-39 (G4)
Feature Seismic Line ES-I
Coordinates: N 3227400 0

E 746828.3
Core Sizes -li*"'lXA----------

Angle (from Horizontal) 90 0

Bearing _

Date Started 3/] 0/83
Date Completed ~31-/*1.yO.J-/-l;l8.,;l3>-------

Total Depth 168.° it.
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Rock Elevation 1309 6
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Ground-Water Elevation_~ _

Logged by WMB BLl BEE lFB'LEN, ''-''~:''''.:' r ,

....

....

Graphic Log c
u ":!!. Gi ~C :c Cl

2!
CD .a ca

.c.2 >- .. c. c E Co.m CI :::II =g' ftJ a0 (;
.. :::II GJ

r- CD> '0 g ... Classification and Physical Description ql ~ z E Remarks
c..! ; :::II .. a:: a:: :::II

!!:!.
.. u. )( .:=

~ en d d 0 <II
3 6 9 12 CD .5

r-

....

Boring No.HD~~- Sheet _5'"---::_ of 5



.....

SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of _1_
Date 3/28/83
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WATANA DEVELOPMENT

Sheet 2 of 4
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Feature u/s Cofferdam Bearing Rock Elevation __-=1'-4~1'"::'3"-'::'.2=- _
Coordinates:N 3227726.1 DateStarted 3/11/83 Total Depth 104,5 Ft.
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SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet-.1_ of_L

Date 3/28/83

Boring No HD83-41
Feature U/S Cofferdam
Coordinates: N 3227786 1

E 747464.0
Core Sizes _NXUA _

Angle (from _Horizontal) 45 0 Ground Elevation 1471.9
Bearing 098 0

Rock Elevation 1413.2
Date Started 3111/83 Overburden Thickness 57.3 (vert)
Date Completed _3J4--/.l-142-1-/u8..;13'--,- Ground-Water Elevation--=--- _

Total Depth 104.5 ft Logged by RLJ ,MPB ,REH,JFB/LEM,NBE
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SUSITNA JOINT VENTURE

Boring No HD83-41
Feature DIs Cofferdam
Coordinates: N 3227786,1

E 747464,0
Core Sizes _...,NX~ _

GEClLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal) 45 °
Bearing 098_°.
Date Started 3/11/83
Date Completed _3.J+-/....l.2+/.g8-.d3---__
Total Depth 104.5 ft.

Sheet--4 _ of--4_
Date 3/28/83

Ground Elevation -----!-14/1.J.7-!1",--J;9#-----

Rock Elevation 1413.2
Overburden Thickness 57.3 (....ert)
Grou nd-Water Elevation__-'--_.,.--__
Logged by RLJ ,MPB,REH,JFB!LEM,NBH
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA D'EVELOPMENT

Sheet_1_ of~
Date 3/28/83

Boring No HD83-42 (River D) Angle (from Horizontal)__....:9'-'O:;...o Ground Elevation 1-','-'4_6....:2~._1 _
Feature B Main Dam Bearing Rock Elevation __---:1::....z...3=-=..9=2....:•....:1'-----
COOrdinates: N 3226779.4 Date Slarted __-=-"~ Total Depth 127.8

E 745042.1" Date Completed Ground-Water Elevation_--- _
Logged by RJL,MPB,REH,JFB/LEM,DAF

Remarks
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2__ of~L
Date 3/28/83

SUSITNA JOINT VENTURE

Boring No DH83-42 (River p) Angle (from Horizontal) 90 0

Feature E Main Dam Bearing _

Coordinates: N 3226779.4 Date Started 3/13/83
E 7q5(M2.1 Date Completed 3/14/83

Loggedb~JL,MPB,REH.JFB/LEM,DAF

Ground Elevation _--=1:....:4:...::6:.=2~.~1'-- _
Rock Elevation 1~3:::!....:!..9=.2~.=.1 _

Total Depth 127.8
Ground-Water Elevation__==- _
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..... SUSITNA JOINT VENTURE

Boring No _ R..::;D-::;S-::;3_---'4-::;2=--- _
Feature Main D.;ll,ll

Coordinates: N 3226779.4
E 745042.1

Core Sizes --"NX'""'-"- _

GEOLOGIC LOG
WATANA DEVELOPMENT

90 0
Angle (from Horizontal)__--".-"-- _

Bearing
Date Started __--"'3'-'-:/--"'1=3-'-;/.=:.8=3 _
Date Completed _3""'/L.1",-4"-'/L..:8::..:3~. _
Total Depth 127. S

Sheet---3_ of _4_
Date 3/28/83

Ground Elevation __----"--1::<4-"6",,,2~ 1 _

Rock Elevation -""1__3'-'9"'"2~ 1 _
Overburden Thickness 59.0
Ground-Water EJevation _

Logged by RJL,MPB) gEH) .TEB fI,EM,DAF

Graphic Log
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SUS/TNA JO/NT VENTURE

Boring No HD83-42

Feature E Dam Axis
Coordinates: N 3226779.4

E 745042 1
Core Sizes --"NX."""'-- _

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal) 90°

Bearing
Date Started 3/1 3/83
Date Completed 3/14 /83
Total Depth 127.8

Sheet __4_ of_4_
Date 3/28/83

Ground Elevation -::1:.,;4:...,6:-::2::-.:..,1::--__
Rock Elevation 1_3---:=-9-=-2_0-::1 _

Overburden Thickness 5900
Ground-Water Elevation _

Logged by B1L,MPB,REH;JFB/LEM,DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT II

Sheet 1 of 4
Date 3128/~

.-
Boring No HD83-43 (River C) Angle (from Horizontal) =-9..:;.O_o _
Feature £ Main Dam Bearing -:--":""'"'"':"-:-- _
Coordinates: N 3226736 8 Date Started _--=30.</.,.;1"-4;..1/'-'8::..:3"-- _

E 745055.6 Date Completed -'3"'-'/-'1"--C4'-!./..;::8c::3 _

Logged by RLJ ,MPB, REB, ,rEB !TeEM, NBH

Ground Elevation 1,..........4__6_1-'-.._1 _
Rock Elevation ---"1'-l•...,3"-'8~5"-L.7.!--__
Total Depth
Ground-Water Elevation _

Remarks
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __2_ of ...,.A-
Date 3/28/83

Boring No HD83-43 (River C) Angle (from Horizontal) 90 0

B Main DamFeature Bearing __-=;::;.:;~..,....,. _

Coordinates: N 3226736.6 Date Started __3~/~14..-/:.-8-,-,3....,..... _
E 745055. 6 Date Completed _3...;.1_1_4..:.-/--'.8_3 _

Logged by RLT,MPB,BEH,lFB,!LEM,NBH

Ground Elevation ----J..l'+.4o.6J.-l-.-J.-l-
Rock Elevation ----~1l,..,3J..Sl;j.,5J...-.7./---
Total Depth
Ground-Water Elevation_--==~ _
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SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet -.3 _ of 3 _
Date 3/28/83

Boring No HD83-43
Feature ----=E Main Dam
Coordinates: N 3226736,8

E 745055,6

Core Sizes 1>11C

Angle (from Horiwntal)__....::9...0L o _

Bearing
Date Started __----=-3.:.,./..,..14..,-.:.,./8::-3,;:-- _
Date Com pleted _...:.3-=-/_1~4-=-/_8_3 --
Total Depth 107 ,7

Ground Elevation 1461.1
Rock Elevation 1385.7
Overburden Thickness _6_5_,_4 _
Ground-Water Elevation_-_-_- _

Logged by BJL,MJ?B,~EH, JEB/I.EM,-r Graphic· Log c
u ::li!. :0 ~C :c 0
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet~of_ L
Date 3/28/83

,,

Boring No HD83-43 Angle (from Horizontal) 90°
Feature t Main Dam Bearing
Coordinates: N 3226736 8 Date Started 3/14/83

E 745055 6 Date Completed 3/14{83
Core Sizes NX Total Depth 107.7

Ground Elevation J461 J
Rock Elevation 1385,7
Overburden Thickness --'"6'-"'5'--','--'4'-- _
Ground-Water Elevation_-_-_- ,--__

Logged by R II, sMPB. RER. IEB /I,EM s

Graphic log c
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__1_ of-L
Date 3/28/83

.....
Boring No HD83-44 (River E) Angle (from Horizontal) ----::.9....;:O_o Ground Elevation __-=-1->.•...:.4..=:S.::.9...!.•.::.9 _
Feature t; Main Dam Bearing Rock Elevation __--=1:....;.0...=3:....:9....::2"-'.:-4'-- _
Coordinates: N 3226818.9 Date Started __----'3:::...<../=-1=.S<-/8.::.=3 Total Depth 118.0

E 745032 . 9 Date Completed 3 / 16/83 Ground-Water Elevation_-==- _
Logged by RI"r,MPB,REH,.IEP/LEM.,.NBH

Remarks
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Soil Description
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"Jill ~
SUS/TNA JOINT VENTURE

sal L BORI NG LOG
WATANA DEVELOPMENT

Sheet_2_ of~
Date 3/28/83

Boring No HD83-44 (River E) Angle (from Horizontal)__--"9""'0'-o _
Feature I; Main Dam Bearing --=='-- _
Coordinates: N 3226818:•.9 Date Started 3"'-'-I....l=.5L/:><8=.3 _

E __.. 745032.9 Date Completed __3",-,-,/1~6,u./,-,,8,-=3,-- _
Logged by BLJ,MPB,BEH,IEP/.LE4NBH

Ground Elevation __~1!,..f,q..1~5J,J9~i~9L----

Rock Elevation ---"""1,,,3~9f:.2~.o't~1 _
Total Depth 118.0
Ground-Water Elevation_==- _
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GEOLOGIC LOG
WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Sheet.3...- of...4-_
Date 3/28/83

Boring No HD83-44 (River E) Angle (from Horizontal) 90°
.... Feature --E Main Dam Bearing

Coordinates: N 3226818.9 Date Started 3/15/83
E 745032.9 Date Completed 3/16/83

Core Sizes NX Total Depth 118 0

Ground Elevation 1459.9
Rock Elevation 1392 •4
Overburden Thickness __5L.7Lo...5.L- _

Ground-Water Elevation_-_-_- _

Logged by RLJ ,MPB,REH,JEP/LEM,
NBH

of 4Boring No. HD83- Sheet 3
44
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _4_ of _4__
Date 3/28/83

Core Sizes _

Boring No HD83-44 (River E)

Feature £ Main Dam

Coordinates: N 3226313.9
E 745032.9~-------

"""
J

~
I
i

Ground Elevation 1459 a
Rock Elevation 1392. q
Overburden Thickness -----.:::2).,Z~.",,...;5;)..-----

Ground-Water Elevation _

Logged by RLJ.MPB.RElI,JEp/~

c
u ::.e. ... .2:c 0 CD 0;.cc- o E C«I 0... ::l III

RemarksC! e: z E
a: Ii l< 2
U U 0 -11:1 l/I

.5

Ang Ie (from Horizontal) 90 0

Bearing

Date Started 3/15/33
Date Completed ----.3~,f-/l!-96+/e8_,33~----

Total Depth 118 0

Classification and Physical Description
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of--3.
Date ~28/83

SUS/TNA JO/NT VENTURE

Boring No HD83-45 Angle (from Horizontal) 45"
Feature £ Dam. Right Abutment Bearing 328" Right Abutment
Coordinates: N 3226933.2 Date Started 3/16/83

E 745003.6 Date Completed .......:::3...t../..:.1.:...7!.../8=..::3~ _

Logged by NBH •MER • .rEP, REB hEM, DAF

Ground Elevat ion _----=1-".'-,4-::6:-::3,...•.....,5".-- _
Rock Elevation 1--0.-'4-:2~3=--. 9:;;---c:;:;-:-~-'-
Total Depth 80 •0 Ft.
Ground-Water Elevation _
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of ....3....
Date 3/28/83

SUSITNA JOINT VENTURE

Boring No c.HD83-45 . . Angle (from Horizontal)',....".-__4..:....::..5_o
_

Feature .t:. Dam - R~ght Abutment Bearing ....;3:-:2:;..:8~....,-;:;:"-=----_

Coordinates: N 3226933.2 Date Started 3/16/83
E 745003.6 Date Completed 3/17/83

Logged by NBH,MPB,JEP,REH/LEM,DAF

Ground Elevation __~1,....4..-:-6~3_'.,.5 _
Rock Elevation 1.-:4_2.;3~.~9--=---=--_
Total Depth 80.0 Ft.
Ground-Water Elevation__==- _

iI:_ ci ~ 'E. 'l:i
/11- ZQ, :I':: .t::.!! u·.!ac _III
Q,> ~>o Ow -e> :Coa:l:l ElD -l- °ci 0» Q,o Soil Description.!:!IS ",- Q.'tj iI: .. Co l!...!en.5 Ec ~u

a:
~'"

oe> ...Ie> 0iiiQ. a:

11

c
.2
';
C
<II
e
2
iii
.5

Remarks ..,

..3

"'""I
!

-

Boring NO.lID83 Sheet 2

45
01_3-



SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet ----3__ of~

Date 3/28/83

-i
. Boring No e _-JI:=D:;:8:;:3~-_4,-=5,--~ _

Feature ~Dam- Right Abutm~t

Coordinates: N 3226933.2
E .745003.6

Core Sizes NX

Angle (from Horizontal)__-=4...S_o _
Bearing 328
Date Started __~3oL,ll-l",-,61L1-'!8>L..L3~ _
Date Completed _ ...3-1-!.....1.L7-J-1....S-'3'-- _
Total Depth 80. a ft

Ground Elevation--~1....4'-l,;6l.;3,---5_--
Rock Elevation ----Jl-"4""2:..3~9;1----

Overburden Thickness 38.9 (vert)
Ground-Water Elevation _

Logged by NBB, JEP ,MPH, REH!J.f.Y.- _

oo

c
Q ::t. ... .2:c 0 CD a;.aQ. C E Cl!! 0 ::I al

(;J e z E Remarks
ci ci )( 2
0 0 0 'liilllI .E

Classification and Physical Description

IO.

C
.co2a;
CD>
Cal

!!

Graphic Log
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-
-

Boring NoHD83- Sheet ----3_ of 3
45



SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of ---L...
Date 3/28/83

SUSfTNA JOINT VENTURE

Boring No HD83-46 Angle (from Horizontal)__----'4::e-5""--o Ground Elevation _-,1~,4=6=.1 .=.5 _
Feature £ Dam Bearing 155 Rock Elevation __....1...,.=I4~0u.6 0~ _
Coordinates: N 3226614.7 Date Started __---=3:.L/~1c.:.7..!../,.:::8..:::3~ Total Depth 98.2 FT.

E 795075.3 Date Completed 3/18/83 Ground·Water Elevation---===--- _

Logged by NBH,MPB, IEP,REH!T,EM,DAF

at

.... fl;;~·'jJ)t1~f,~~~:!f£I ......

Remarks

·..·~t~i;~~~
I

5~0'-H~iC]j
;'- . . .

._....+... ,. -......,....,._....~~.~ ....
! .... \

Boring:No. HD83- Sheet _-=1_ of 3
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __2_ of ....3.......:-
Date 3/28/83

Boring No HD83-46 Angle (from Horizontal)__~_2.4=!.5_o__
C 155 0Feature L Dam Bearing

Coordinates: N 3226614,7 Date Started 3LJ�~lu7'-'/t..l8.1...3L_ _
E 795075,3 Date Completed _---'3l.l./....J.l.I.8./.-!8l,L3.L.- _

Logged by NBH.MPB.JEP,REH/LEM,DAF

Ground Elevation 1461.5
Rock Elevation 1406.0
Total Depth 98.2 it.
Ground-Water Elevation_-_-_- _

-
Remarks

HD83-
Sh

2 3Boring No. eet of _

40

C J_ °G 'E. "tI

=~
oD- zQ. :1= ~l!! u.2c _(II oil) :EC,l11:I:1 Q.C; G>- -111

CI.(II

.218 E1II _l- Ud Cl .. 0.0 Soil DescriptionoD .. 0."tI Co
Cal lI\- E c J .. oDo l!!....1

!:!:!. II: (/)..:
(lllI\ ooD ....1111 Cl
(/) ma. a::



-
- GEOLOGIC LOG

WATANA DEVELOPMENT

Sheet ---3 _ of --3.-
Date 3/28/83

SUS/TNA JO/NT VENTURE

Boring No HD83-46 Angle (from Horizontal) ...4...SLo _
CFeature __Tl.>--DLlCI.amllL- Bearing 155 0

Coordinates: N -~3t22~Ge6±144......+7---- Date Started ------,3M-1±-1+7+/~8_63--;--

E --71-9::J.,5..IJOI.l-71--.5.J...-..3~--- Date Completed ---"::,3~!l~8;),1r:=8;l-,3~--
Core Sizes NX Total Depth 98'.2 'Ft.

Ground Elevation 1461 . 5
Rock Elevation 1406.0
Overburden Thickness 37 8 (nert)
Ground-Water Elevation _

Logged by NBH •MPB •JEP •REM ILEM. DAl

Graphic Log c
u ;{!, Q; .5!

C :c 0 OJlD ~.c.2 >- f .. CI. Q E C..... a;; Cl :::l .;!g' lI:I a0
~

:::l lD
lD> '0 U ~ .... Classification and Physical Description !E z E Remarks
Q~ :: :::l .. Ii Ii :::l

!:!!.
.. u.. x ..

::::i en c.;i c.;i 0 'lD
3 6 9 12 lXI .5

-,

-
~
I

Boring No. HD83- Sheet _3__ of _3__
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of__2_
Date 4/11/83

Angle (from Horizontal) 45
0

Ground Elevation 1,459 •6
010 0

Bearing Rock Elevation _

Date Started __---=-3"'-;-/..:.1.:;..8!.,-/8;:-3:::.- Total Depth 65. a
Date Completed 3/19/83 Ground-Water Elevation _

MPB/T.EM

Boring No HD83-47
Feature DIs Cofferdam
Coordinates: N --:3:...:2:-:;2::..,7'""'0"""3:-:;3c-4:...,O;- _

E __74-:3_0-=-9--'...4.:.....6:.....- _
Logged by rEp, REB, NBB,

,....

;.. ~----.

1 . ?

~_:l-i-+"~._-~; --- \·~. __.._.~~J.-~- ..~,:.~--.~~"-~.~'i- ..-'-.-H.-.~~~.~-.:~_._.:L ..._.H_.,.;__~ 0
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GraYellJ:~f_ND~;less,thanj 5% .... sift:". ' '
satufat¢d~Tdat~cbliire gr~y-,__: fine! to .... !
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SOIL BORING LOG
WATANADEVELOPMENT

Sheet _2_ of _2_
Date 4/11/83

45 0
Boring No HD83-47 Angle (from Horizontal) ...:....,. _

1 0106Feature D S Cofferdam Bearing _

Coordinates: N 3227033 0 Date Started __---.:3=-/~18~78~3-----
E 743094 6 Date Completed _--=3:....1.=1..:..9:..../8..:...=3 -,--

Logged by JEP,REH. NIH!, MPB--.4.EM

C it_ ° III E· "0
.c .2 1Il- z~ ~= .c! u.2c _l'lI

ali ~~ CD>- 011) -Ill :Eom:::l EclI -I- uc:i C1:-- ~o Soil DescriptionCD :-- .218 ~"O Co
O..!!! l'lI- Ec it ... GJu l!..1

!!!. II: lIJ":
l'lIl'lI o III ..JCD 0
lIJ iii~ a:

GW
GM

Ground Elevation 1459.6
Rock Elevation _----===---- _
Total Depth 65. a Ft.
Ground-Water Elevation _

Remarks

Nojrecovery!Erom
50t-60i ft .• Pipe-- -1>Iock.~d~.-'- -" .. , .

~~.J.-o~ H_~ ~"4~","__

G()f'ebarrelwon't
"go!dOWl:!Lthrotlgb

2Boring No. Hfl83'Sheet _.-:2=--_ of
47 ---



Ir-

SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ ofJL
Date 4 I 11 183

Boring No HD83-48 (River G6) Angle (from Horizontal),__--=<-9,::oO_o _
Feature Bearing
Coordinates: N 3226951.3 Date Started -=3!.J.I-'1"-'9!.J.I'-'8~3o!..- _

E 742833.4 Date Completed _-----"3'-L/-=1.::..9.L../8:::.;3~ _
Logged by :tiWR •MPB •BEli. lEP II.EM. DAP

Ground Elevation 1,455.6
Rock Elevation _

Total Depth 108 .0 Ft.
Ground-Water Elevation_-_-_- _

GW

GW. S,a~dYG~VE~ 4:tes~t:haIl.5% .Silt,
satJurat~d"b]Jack,LlsuEr9unde~to·

--LsuElangu1jar;:-:;fjIn~.....rff6-·Qoar-s·er:_r-,.-)-~
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c
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~ "CI ::::
..c .2 o- lD- ZOo ~= ..c! u 1!I_c _Ill

CD" 0." :Eo 1:ac; ID~ o.e: -CD
ECD -l- e.,). 0> 0.0 Soil Description CD RemarksCD > .218 0."CI Cl Co Er- oo!! Ill- Ec ~ ... CDu !!...I

l!!- ee en.5 llIID OCD ..I CD t:l 2
en mOo ee 'Zi
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Boring No.HD83- Sheet 1
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_4_
Date 4/11/83

Boring No RD83-48 (River GG) Angle (from Horizontal)__-..:9;....;0:.....o Ground Elevation 1,455.6
Feature Bearing ;;:;.;;==--,--_____ Rock Elevation -===--,-- _
Coordinates: N 3226951 3 Date Started 3/19/83 Total Depth 108.0

E 742833 4 Date Completed 3/19/83 Ground-Water Elevation-===- _

Logged by NEB j MPB •:R Ell. lEE /LEM, DAF

Remarks
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Boring No. RD83- Sheet
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet -----3.- of--.ll~

Date 4 III 183
SUSITNA JOINT VENTURE

Boring No ~H;,;;;;D-,,8..::3,--_4,-8 _

Feature

Coordinates: N ---;3hi2,"",2r106~9~5l-Jl~......3_--
E --+7t"'12....S~3;l-03h.'"'"'41-----

Core Sizes ....NX..u>o. _

Angle (from Horizontal)_~9,-,0,,-o _

Bearing
Date Started __,....3'-/..1 191....8<-3'-- _
Date Completed _'3.L/-/1 9.s-1""'8...3 _
Total Depth ) 08.0

Ground Elevation 1455.6
Rock Elevation ----------:c----
Overburden Thickness _-...:8:.::0:.;.:..:0:...- _

Ground-Water Elevation-=-:=-=.=-=-- _

Logged by NBH,MPB,REH,JEP/LEM,DAF

Graphic Log

3 of 4Boring No. HD83-Sheet
48

c
u ~

... .2:c Q 41 -;.ac. c E Cl! a ~ G>
Classification and Physical Description <;I !!: z E Remarks
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _4 __ of _4 _
Date 4/11/83

Boring No HD83-48 Angle (from Horizontal) 90 0
Ground Elevation __-"-14::!:dSdS.->-.""6'- _

Feature Bearing Rock Elevation _-""~~ _
Coordinates: N 3226951.3 Date Started 3/19/83 Overburden Thickness _-,8~O\L..L'0"'-- _

E 742833.4 Date Completed _3"'-'--/"'-1~9.L./_"'8"'3'___ Ground-Water Elevation...l-=-"'- _

Core Sizes ~NX~ Total Depth 108.0 Logged by NBH.MPB.REH.JEP/LEM.DAF !I!I!!!

Graphic Log

Classification and Physical Description

c
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ta
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Boring NoBD83- Sheet 4
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2.2 RELICT CHANNEL BORING LOGS



~- "-

SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_S_
Date 1/28/83

Boring No Water Well
Feature Watana Base Camp
Coordinates: N ---===-- _

E--===-- _
Logged by lEI?,1mB ILEM

90°Angle (from Horizontal)__~,,---- _
Bearing ---===-- _
Date Started 1?/y2~8O_,/~8:'-':3~--
Date Completed __.------:1"-'/:...:3:..:1"-'/:...:8:...:3=---__

Ground Elevation 2267 0 (ApprQx.)
Rock Elevation 2060.5 (Approx.)
Total Depth 214 • 5
Ground-Water Elevation...:-;::.:-;::.:-;;;;....- _

of __S,--

Remarks

Boring No. Water Sheet 1
Well

Soil Description
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_5 _
Date 1/29/83

~
r

2267 0 (Approx)
2090.5 (\pprox.)

214.

Boring No Water Well
Feature Watana Base Camp
Coordinates: N __-"- _

E---:= _

Logged by JEP,WMB/LEM

90°Angle (from Horizontal)_----':o..:::.. _

Bearing
Date Started .=.1L../",-29=-1,--,8,,-=3~ _
Date Completed _~1..../L.:3~1,,-,/~8::C.:3~ _

Ground Elevation

Rock Elevation
Total Depth
Ground-Water Elevation_-_-_- _

-

of 5. Water
Bormg No. Sheet 2

19

17

15

16

"""1
12

-
13

-

14

c
C ~

cl lll 'E. 'tl ~
.c.2 o- lD- Za. :::I: .cl!! Col IU_c _II!

lII>- 0(;1) :Eel C-- a.i:: -lila.ca 11:I:1
ECiI -~ °0 Q> a.o Soil Description CD RemarksII> .2'8 a. Co E -Q.!!! Il!- E~ ~ ... ClIO l'!! ....
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SUSITNA JOINT VENTURE

SOIL BORING LOG Sheet _3__ of_5_
Date 1/29/83

2267.0 (Approx.)
2060.5 (Approx.)

214.5

Boring No Water Well
Feature Watana Base Camp
Coordinates: N ...:-::-=-=-- _

E ---
Logged by JEP,WMB ILEM

90°Angle (from Horizontall Ground Elevation

Bearing Rock Elevation
Date Started ---:'1..:..,/,;::2-::-8..:..,/;::8-::3,...--- Total Depth
Date Completed 1/31/83 Ground-Water Elevation-_-_- _

Boring No.wa t er Sheet _ ....3'---_ of __5J-_

3M

3M

3M

CL

3M

GP
GM

GM

GM

25

26

28

27
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20
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_C _IV
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_4_ of_5_
Date 1130/83

-

-

-

-

-

.,
Remarks

2267.0 (Approx.)
2060.5 (Approx.)

2] 4 5

Ground Elevation
Rock Elevation
Total Depth
Ground-Water Elevation--===-- _

Soil Description

Angle (from Horizontall -",9...,,0,-o _

Bearing
Date Started 112.><.8 /8""3""--- _
Date Completed __1 / 3 1-4-/ 8....3'--- _

"""I

CL
ML .,
SM

-.,

GM

IIO'I!;

=- ~- °Gl 'E. '0
..coS! GI- Za; == ~! Col.5!c _ca

1iI>- 0 10 :Ct»-- Q,i: -lD
Q.lIl 111= SGl

-t- °o 1:11> 0.0iii> .2'8 Q,"l:i Co
C,!! .- Ec il- lDu l!!..1

a: C/).5 oGl ..IGl 0!:!!. lIltll
iiiQ.C/) a:

Boring No Water Well
Feature Water Base Camp
Coordinates: N _-=== ----'-__

E _==- _
Logged by .TEP, WMB IT.EM

Boring No.Water Sheet_........4_ of __5L-_
Well
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_5_ of_5_
Date 1/31/83

(Approx. )
(Approx. )

2267.0
2060 5

214.5

Ground Elevation
Rock Elevation
Total Depth
Ground-Water Elevation_-_-_- _

90°Angle (from Horizontal)i :.....:. _

Bearing ~-=-=,..._;_:~--_--

Date Started __---::1;.:.,/.::2~8~/~83::...... _
Date Completed _........::..1:..../3::,.1::,./:....8::-3=--- _

Boring No Water Well
Feature Watana Base Camp
Coordinates: N _

E _

Logged by ,IEP , WMB IT.EM

.-

=
C :l °CD 'E. 'a

.2
.c.2 0- CD- za. == .c! u Gi_ca 'Eaai -= a.i: CD>- 001) -CD :Eo11I= SCD -I- Q. 0> CLo Soil Description CII Remarks.... CII> .218 Q,'a 0 Co SQ,!! ca- :l ... l! ....en': E c CDu .5l:!:!. a::

~1II .28, .... CD <:I
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 7
Date -----:sT25/83-

-
SUS/TNA JOINT VENTURE

Boring No HD83-1 Angle (from Horizontal) ----'9~O,!...o _
Feature Relict Channel Bearing -"~~ _

Coordinates: N 3231536.1 Date Started __-..,2'-'-/-.=4"-'/--'8<..:3"-- _
E 746996.6 Date Completed ---.21L8"-L..:/8"'-'3""--- _

Logged by WMB,E.JK.REH,JEP.NBH/LEM

Ground Elevation 2.246.2
Rock Elevation ---=-..1>-- _
Total Depth 328.0
Ground-Water Elevation

~

c ~
0<1) 'E. "C

.: .2 <1)- Zc. ::l= .:e! l,)0- _lIS

Q.«;
_c 0.> QI>O 0lt:l -QI :E tIlaJ ::l E :u -l- ud til> C.o Soil Descriptional > .218 c."C c 0

o~
lIS- Ec ~ "- all,) l!-I

!!:!. c:: 11).5
lIS lIS

0<1) -1<1) "Ul inC. c::

Remarks

MC 9%

5!:i0 - HAM,CI

. [0 &j~i1!~~{~\r'01

[ct}!;~i:mHJ;101
LL18 PLl3 PI5

ML-CL

Silty, gravelly SAND, moist, olive
brown.finet().coarse~subangular
to subrounded gravel.

Damp.den.se.

SM1

2SS 124
2 19

17
,.....

15

""'" .j.l

.....

Clayey, silty SAND, 15-20% fine a
3

M

SM graveL Damp, dark sub~
N

"....
gray,

a
rounded, fine to occasional

.j.l

coarse,
(jj

cobbles. ..0
a- H

p.,

M

More gravel.
Cll

5~S 1
100/

coarse S
H

.5" SM (jj
,.c:

Very dense. E-i

6 SM More silty clay, less gravel.
SC

- 35

7 COBBLE/BOULDER TO 38.5 FT.
~ 8SS

10nt .5"

40

,..... Striations on gravel.

!!5 87 9 More sand, cobbles.
r"""" Striations.

..... 50

Boring No.HD83-1Sheet ---'1'----_ of~__



(~(ff)
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ 01_7_
Date 3/25/83

328.0

/"

90 0 46Boring No HD83-1 Angle (Irom Horizontal) Ground Elevation _---=2:...;,L:2=--.:....::=-.:.:..::2:.-... _
Feature ReJ jet Channel Bearing Rock Elevation ==- _
Coordinates: N 3231536.1 Date Started __~2=.J./~4!..J/~8e..:.3~ Total Depth

E 746996.6 Date Completed 2/8/83 Ground-Water Elevation~==-- _
Loggedby WMB, EJK, REH, JEP, NBH/LEM

lI!!!l
.!
I

J

-I

'i

,

~:~:i:i~:f:::;V/41
NP

~::::::::<WJ21. :.~.:: ..:::.
LL24 PL14 PIlO

CL

LL42 PL18 PI24
CL M/C 12%

~Y\::Y~!;{{(~~:;Vi1

M/C 11%
I;Q);::;::.;;·nfZ0J

Clayey SAND, 15~20% gravel. Gray,
fine to medium.

Subrounded to subangular gravel,
striations on gravel.

Very dense.

Moist. more gravel.

Damp.

Silty SAND, 20-25% gravel

Humid, dark gray.
Fine to coarse.
Subangular gravel. striated,
occasional cobble.
Dry, more gravel.

Very dense.

Less gravel.

Less silt, more gravel,

noticeable mica.

SM

SM

SM

SM
SC

8M
SC

SC

SC

SM

SM

C

C ci Ql 'E. .S!
~-

"C <;i.c .S! Ql- ZOo :I; .cl!? 0_lU
OU') Co.cu _C 0.> Ql>O -Ql :E OlIEI:I EG; -l- Oci Ol> 0.0 Soil Description Ql

RemarksQl > Olo lU- Q."C 3: "-
Co

~...I EiO~ .- ° til": E C Qlo
2a: OQl ...IQl Cl' !:!:!. lUlU jijQ. (ijIf) a:

50 E

10 SM Less sand and gravel. moist.
NP

100

Boring No. HD83 ..J-Sheet 2 01_-,7_
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-~ ~fr ~~l@
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

- -- - .

Sheet_3_ of_7_
Date 2/2S/83

Boring No HD83-1 Angle (from Horizontal),__~9~O_c _
Feature Relict Channel Bearing _

Coordinates: N 3231S36.1 Date Started --'2"-'/L.:4:!.../~8=.c3~ _
E 746996.6 Date Completed _~2~/1~8,,-,/~8,L,3L- _

Logged by 1-JMB, RIK ,REB, JEP •NEB ILEM

Ground Elevation 2,246.2
Rock Elevation
Total Depth 328.0
Ground-Water Elevation_--'-,..._- ~

COBBLE/BOULDER

SM Silty gravelly SAND,
DanlP •

C 3: oQl 'E. "t:I
..c.2 0- (1)- ZOo ::1= ..c!-«I 011>at; _c

0.'" (I)"" -QI
ll:l::l

E~
_l- e). 01",

QI '" .218 Q."t:I 0 Co
I"'" c..!!! «1- 3: .. (l)u11).5 E Cw a:: «1«1 OQl ...IQI

100 II) jjjQ. a::

21
~

S-

u
:COl
0.0
«1...1o

Soil Description

c
.S!
(;j
'E
QI

E
2
iii
.5

Remarks

g<:i:n~~.~~.~:~::~
LL17 PLlS PI2

ML
M/C 3%

fli:¥:ij)\·tJ7hj
NP

~~!~j;wtA~'

LL17 PLl5 PI2
ML

M/C 4%

f1r':L:r=",~
NP

M/C S%

~t]}{~.(()/f/h1
Defective pipe

bandoned-hole-@
117.0
S~0 - C8R,BB
Redrill twice

ffi¥~?f!!;;:;~!B~
LL19 PL14 PIS

ML ....CL
M/C'::S%

Ri~~::~:;~~~mi~ l
LL2Q PL14 PI6

ML-CL ~

M/C 6% --i
W\iWf:'(i;}?~

LL18 PL16 PI2
ML

M/e 3%

Boring No.~lD~~-! Sheet -3-- of ------:J-

More gravel •

SM Dry

8M Less gravel, striations.

SM Less gravel

SM

SM More gravel.

22

23

r- ua

.-.
I

11.S

~

0

r-
26

8M Clayey, silty SAND, 5-10% fine
SC gravel, moist', dark grey

- fine to coarse,
occasional cobble.

SM
SC

I"'"

- 8M Slightly less clay.



fJOl~JtlI~ ~ JE:1fJJ :~~
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 4 of 7
Date ~5/8~

Boring No HD83-1 Angle (from Horizontall__--=-9..::c0_o _
Feature Relict Channel Bearing _

Coordinates: N 3231536.1 Date Started -----'2"'-/<-4-'--'--'/8=3 _
E 746996.6 Date Completed __=:.2LI.=.:18"'-'---/8"'-'3"'"'-- _

Logged by WME, EJK, RER, JEP , limll/LEM

Ground Elevation 2.246.2
Rock Elevation =-=- _
Total Depth 328.0
Ground-Water Elevation -=-=..:-=..:-=--- _

I:

C 3: ci 01 'E . "C .2
..c .2 0- 01- ZOo ::I::: .;C! CJ 0;- .. o It'> Cc.:; _I: 0.> 0)>- -01 :COl1Il::l E Q; -I- (.)ci 01> 0.0 Soil Description 01 Remarks01 >

.~8 Q.-c Co Eo..! .. - e c: 3: ... 01 CJ 1!!...J
W c: CIl1: .... o Qj ...JQj 0 .5

150 CIl ijiQ. c:
'"1:

30

200

31

32

33

34

35

36

37

SM

SM

SM

SM

8M

COBBLE/BOULDER 158.0 ~ 164.0 FT.

More gravel~ subangular to subrounded

Laminated silt clumps.

Less gravel.

COBBLE/BOULDER

Dry.

Silty SAND, 10-15% fine gravel. Dry,
olive gray,. fine to coarse.

More gravel, moist, subrounded

Silty, gravelly SAND.

More gravel, subrounded.

WET 191-194.0 FT.

Less gravel, more fine to coarse
sand

Laminated silt clumps?

l¥i'o~~j@fli}jfWd

NP
M/C 3%

WATER LEVEL
@ 165.0 Ft.

2/16/83
M/C 3%

M/C 1%

{jii~;\~K:}~eiHltl

M/C 1%

~£1Q;ff{f~W!ii;t~
NP

Mle 2%

Ro:q'6tiiiilHrA~

M/c 3%

~·~:Y'j.i!iw.:g.~::·4~
NP

~
:1

-.1

"""'II

Boring No. HD8 3=-lSheet ---,,41<-- of ----1....--



rmJjlMlli ~ lEfJJ~~f~~
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 5 of _7_
Date 3!25/83

Boring No HD83-1 Angle (from Horizontal}, -.::9~O=__o _
Feature Rei ic t Channel Bearing
Coordinates: N 3231536.1 Date Started =-2.L1.::::':4.L/.::!8.;d.3 _

E 746996.6 Date Completed __--=2.L/~1::::..8.L1::::..8=.3 _

Logged by ~,EJK,REE.,JEJ?,NBH/LEM

Ground Elevation 2,246.2
Rock Elevation ==- ~_

Total Depth 328.0
Ground-Water Elevation-=-==-- _

c ;:: o lU E . 'a
.c .2 0- lU- Zo. =:: .c~ y_Ill

0., Cii
_c 0.> ell>- 0", -lU =CIl:D= E Qi -~ 0 0 CI> 0.0 Soil DescriptionlU > Cl

O o.~ Co
c~ ._0 ",- E C

;:: ... lUt.) f!..J

W a: II)..!:

"''''
OlU ..Jell CI

200
II) mo. a:

....

....

....

2Q5

210

2~5

2:?0

225

;30

240

250

38

39

40

41

SM

SM

SM

SM
"S"G

Silty SA~n, 15-20% fine. gravel, sat
urated., very; d.ark gray, fine to
coarse, subrounded to round'ed gravel.

Well grad.ed SAND, 20-25% fine to
coarse grav.el. 5-12%. clayey silt.
Sabiiated, olive 'gray.

.Finetufcuarse.

Silty SAND, 10-15% coarse gravel,
saturat.ed, olive gray, fin~to

medium.

Clayey, silty SAND

20-25% fine to coarse gravel, wet,
olive gray, fine to medium, trace
coarse rounded to subrounded gravel
striations and polished.

Remarks

No recovery,
material coming
up return pipe
when adding sec
tion. Plugged.
Tried:
CSR,OB; HA..'1,CI

PNEUMATIC
PIEZOMETER

P @ 225.0 Ft.
~1~;gr.\:~:.:!.q:~g

NP

At 225 Ft.,very
easy drilling, . t

by weight of rods

e~:t::;-.'.::::::;~.DT;:;:;;:::': '

LL20 PL16 PI4
ML-CL

2% ORGANICS

Boring No.HD83-1Sheet 5 0'_--,7_



!~@
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _6_ of _7_
Date 3/25/83

Boring No lID83-1 Angle (from Horizontal),__---:!.9~0'__o _
Feature Relict Channel Bearing _

Coordinates: N 3231536.1 Date Started __~2!:..L:./4~/L8~3~ _
E 746996.6 Date Completed _~2Lllo.1~8LI8~3~ _

Logged by WMB,EIK,BEH,IEP,NBH!LEM

Ground Elevation 2.246.2
Rock Elevation _

Total Depth 328.0
Ground-Water Elevation_-_-_- _

e:
C- o "" 'E. .2

:1:_ " 0;.cB ""- Zo. j= ..&::~ UBe: _<II
",,=-- 0U> ~tIl C0.-; o.t: -""lDj

E""
-I- uci til> 0.0 Soil Description "" Remarks"" > .218 0.'0 Co EC"" ca- 3: ... ""u ~...Ien': Ee: j

0I!!l!!jjj a:: 0"" ...I"" 0 .:::
250

~<II ijio. a:: l/l

.E

42

43

44

45

CL

SC

SC

CL

CLAY •. 10-15% fine gravel, 2.0-25%
fine to coarse sand. Damp, olive
gray, trace organic.

Clayey SAND,. 20-25% gravel, damp,
dark gray, fiine to coarse, Angular
'to suDa.ligularg.ravel~

Varved silt clumps, trace organics.

Less gravel, more clay.

CLAY, less than 5% gravel.
5-10% fine to medium sand,
Moist, olive gray.
Medium stiff.

~M.u~
LL26 PL18 PI8

CL
MIG 13%

P;DAW!ff~
LL31 PLU PIl4

CL MIG 9%
~ ~%·:'::;,:'.:.:=1 .Drg .

M/c 18%

~"

MIG 23%

1

Boring No. lID8 3-!sheet __6_ of __7_

280

285

290

295

300

46

47

CL
ML

CL

CL

GM

GM

Less than 5% sand, dark grav.
Laminated silt clumps.

Varved silt clumps?

Laminated silt clumps.

BOULDER.

Silty, sandy, GRAVEL
Dry, olive gray.
Sub rounded to fine to coarse,
oxidation on surface of gravel.

[;;·:·<:~?i~:;'-:;:NLH!d

LL25 PL20 PI5
CL-ML

M/C 21%

fil;iiUiFi!!jF6;1~~1
LL31 PL22 PI9

GL
M/c 24%

a~>jU~:)Ji;=i'!lY!!61

LL29 PL22 PI?
CL

M/c 22% .

t5tP3HW~~:J%02

Hard Drilling



rr

SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of _7_
Date

.....
Boring No RDS 3-1 Angle (from Horizontal) 9:::...0:::.-o Ground Elevation 2,246.2
Feature Relict Channel Bearing Rock Elevation ~

Coordinates: N 3231536.1 Date Started _...f2d/-",4~/c-'8~3L- Total Depth 328.°
E 746996.6 Date Completed 2/8/83 Ground-Water Elevation_-_-_- _

Logged by WMB, E.IK, REB, ,rEp, NEB ILEM
I:

C ;: ci u 'E. "
.9

.c .9 0- CII- Zo. ::::I:: .c! u ;;
_I: _<'lI

u>- 011) :E CI Ca.t; 113::::1 0.> -C11
Et -l- Ud CI> CII

CII > .218 0." I: 0 0.0 Soil Description E Remarks
o..2! <'li- E I:

;: .. CIIu ~....I

a: en': OCII ....ICII <:3 .sw <'lI <'lI aio.
300 en a: II>

c:

-

-p.,05

r-l-10

L1J.5

_.

..120

~
Jl.- 52- 53- 54

- 55

- 56- 57

_.
\Or

GM

GP
GM

GP
GM
GP

GW

SW

.Sandy GRAVEL..,;.:5-12% silt, Olive gray •
fine to coars~ with COBBLES, sub~

rounded graveL
Less sand, fine to medium, olive brown.

"More saUd;" sti.:broUri.ded to' subangular
gravel.
Less silt,.
rounded to subrounded gravel.

More sand.

More sand.

CSR, ·TC w/ foam
inj ection

-

pgm61;';';~~~5~:J~ -
NP

feogdci~j,12~ -

~.~~~ -
1)·'?:'oO[~\:}:;::"?!?l::J.' 0·' .~.;., ~ ...~;. ·H _

-

.....
,

-

...3.25

58 GP Less sand, subrounded fine gravel,

No recovery of
cuttings

-

-

1---+-+-+--t--f--f--+--:=-::::----=..,....,.,.,......----.......-------4
T.D. - 328Ft.

~,30

,.1.35

-
..J.40

345
~-

-

-

-

-

-

-

-

-

-

Boring NoflD8G.;r 'Sheet __7_ of _7__
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lfflJiIl ~ JEI : (~(0

SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of_~_
Date 3/25/83

Boring No HD83-2 (F)
Feature Relic t Channel
Coordinates: N 3229506.2

E 746104.4
logged by tJMB, BAW/I.EM

Angle (from Horizontall 9_0_o Ground Elevation __--=2:..2,c..::1~4~7~._1 _
Bearing Rock Elevation ~2"-,0,,-6,,,-9~.C"-6--=---
Date Started 2/7/83 Total Depth 87 .0
Date Completed 2/7/83 Ground·Water Elevation_-_-_- _

C 3 c:i ru C . "0
.c .2 0- ru- Zo. ~= .c! t)

_I: - '" ru>- oll) :COlan; 0.> -ClI
CD~

E~ -l- oci 01> 0.0 Soil Description<1» Cl
O

",- o.'t:l
~~

I: 0
~..J..- Q~ ._0 (/).: EI: rut)

~
a: "''''

011I .,.Jru C.l
(/) jiio. a:

c
.E
-.;
C
E Remarks
2

OJ.:
ORGANIC MATERIAL 90 - HAM,CI

fQ·¢p;~JK~y(t1
M/c 13%
M/c 17%

H~:;::;,:;;??:~;/i:;:J~0J

NP
M/c 11%

M/c 12%

Ut:(:::::}):'.:.:~
LL 34 PL23 PIll

CL
M/c 19%

I~::\~:~~;:?fi:;~}:{:ra

rtf:::::;:~~~~:\:Y.:·:}/J21

LL2 OPL 17 PI3
::r;.V:O.Q .'it~ ML.
~\J":',!·o.o~

[9:':l~Gf:~q.::'yjMI C= %
M/c 18%

!:i>;{:;.::/:nr:·:·Y.!a
M/c 6%
M/c 6%

Pipe cocked at
10.5 Ft., moved
hole, redrill

~~~~'/?-!miij:,:,@
M/c 13%

. Water @ H;·o.':F-t
, me ~um ense wet,

grayish brown, subrounded, fine to
coarse, occasional cobbles,
less sand and silt.

Olive gray.

Less clay, light olive gray.

Olive brown.

COBBLE.
Dark grayish brown.

Very weathered,

Slightly less silt, light olive brown

Some dark gray clay clumps, olive
brown, damp.

Few dark gray silt clumps.

Boring No!ID83-2 Sheet __1_ of _2__

Silty SAND, less than 5% gravel,
moist, olive brown, fine to coarse
weathered rock grains, sub
angular gravel.

SM Medium dense, grayish brown .

Silty, gravelly SAND, wet.

SM 91,j.ve]:U;9WP,fiIle to~. GoaJ:'se ..
subangularto subrounded gravel.

SM

SM

SW
8M

SM

8M

SC

SW
"SH

50

100

1~
2 14

10

1

16

11

12

10

13

14

15

53

76

48

43
45

72
98

30

50 202

40

45

3

GP
4 GMF-

5 100

I GM6

7 87

....



- - -'

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of 2__
Date 3/25/83

Boring No HD83-2 (F)
Feature Relic t Channel
Coordinates: N 3229506.2

E 746104.4

Logged by WMB, RAW II.EM

90°Angle (from Horizontal)__---=--=-- _
Bearing
Date Started __--=2.!..,1..:...7.!..,/,.::8,.::3 _
Date Completed _--=2~/-..:.7--'-/___.::8:..:3=--- _

Ground Elevation __.::.2..!...,.::.1_4.:..-7-=--._1 _
Rock Elevation __---"2:..l0.L!.6L;9~.~6~---

Total Depth 87 . a
Ground-Water Elevation _

Remarks

~::>~:~·:~:':~i0?f.~:~~

Mlc NP 6%

1if~{i;~!!B~~';~:f?:::;:~
NP

Soil Description

Occasional gray clay/silt lamina.tions
Olive brown.

Olive gray.

8W MOre large gravel , occasional cobble .
8M Yellowish brown.

8M

8W
8M

20

18

17

19 100

C 3: 0(1) C. "C
.c: .S! (1)- Zo. ::::1= .cl!! u0- _0:1 oil)at; _C 0.> QI>- -QI :EelCQ::::I E:ii -I- (,). el> 0.0QI > .!a'8 0."C 0 Co
CQI Ol- E C 3: ... (l>u l!-l

W a: (/).5
~0:1

o QI -lQl ~

51) ino. a:

65

Wfi;::w~mj~@i(f??El
NP

MIC 3%

PNEUMATIC
PIEZOMETER @
75.5 Ft.
HAM,DDH

P
TOP OF

More coarse gravel, olive gray.

No recovery

Becoming coarser and drier.

Less gravel, olive yellow.8M

8W
8M

21

23

22

80

85

T. D. = 87. Ft •

90
"""I

I

95

100

Boring No. HD83-2sheet __2_ of 2 J



:~,~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_
Date 3/25/83

Boring No RD83-3 (L) Angle (from Horizontal) 9_0_o__~
Feature Relic t Channel Bearing ---.----.-=-- _
Coordinates: N 3231246.7 Date Started 2..,;.:.../'=-7:.,/8-=-=-3 _

E 745855.1 Date Completed 2'--/8-'-/8_3 _
Logged by REM.WMB. RAW, EJK, DAF ILEM

Ground Elevation 2-=-,2_2_0_.0_· _
Rock Elevation _

Total Depth 82.5 r

Ground-Water Elevation _

r-
I

-
C

..c:: .2
o..i;
... >c ...

m.

::
0_c
I:llj

.218
ce

CIl_<a
a.>e;
<a-lJ)":

Soil Description

c:
.2
-;
'E...
E
2
-;
..:

Remarks

90 - RAM,Cr

5

Silty SAND, 20-25% gravel. Moist,
olive brown.

1

2 SM Silty SAND, 10-15% gravel. r:t2ttl/i02!
Very dark gray, fine to coarse. LL21 PL14 PI6
Rounded to subrounded gravel. M/CCL- ML
Occasional cobble, frozen. 15%

15
3SS 28 20 LL15 PL14 PIl

.... 35 ML
50 M/C 12%

4 Slightly more clayey silt, sub- @\/:)i:f2%}'0JML rounded to subangular
gravel. LL19 PLl5 PI4

25 ML-CL
M/C 15%

5SS 50 5"5" Ice lenses.
30

- 6 SM Slightly less clayey silt, dark gray, If;-:';}:~::~~(~

rounded to subrounded gravel, LL20 PL14 PI6
polished and striated. CL-ML

M/C 11%
~ 5

7 M/C 14%

29
E1t.;).::~:::::·i~8S ~§ 24 SM40 84 LL18 PLU PIS

Boulders/cobbles to 58.5 Ft. ML-CL
r- M/C 11%

r

9 M/c 6%
HA.."1, DDH ai49"':75\
Ft. \

Boring No. HD8 3-Sheet __1__ of __2_~
3



!~i@
SUSITNA JOINT VENTURE

SOIL BORING LOG
@ATANA DEVELOPMENT

Sheet Z of Z
Date ~z5T83

-

Ground Elevation _--k2-->-.~2~2J.l.O~.J.l.O _
Rock Elevation __----:==_~_-

82.5'Total Depth
Ground-Water Elevation-==-==--- _

Boring No HD 83-3 (L) Angle (from Horizontal) ~9uOLo _
Feature Relic t Channel Bearing

Coordinates: N 3231246.7· Date Slarted __-"ZcLl..!.7.L1-",8~3,---- _
E 7458 55 . 1 Date Completed ........ZJ./..!"8u/..!,,81.,,,,3'---- _

Logged by REH WMB RAW EJK DAF ILEM, , • ,
I:

C- oil) c· .2
;:- "C <G.c .2 Il)- Zo. :1= .c~ .!:!.21: _01

0.., c0."; c.> Il)>- -Il) .cOl!Xl:::! E ai -I- o· Ol> 0.0 Soil Description Il)
Remarks<1» Ol o o."C (;) Co E01- ;: .. ~..1oJ!! ._0 (/)E E I: Il)u

2o lI! ..Ill! Clw a: 01 01 iXio. a: Ui50
(/)

I:

~ -
~5 -

HAM,CI @ 58.5
-ן Ft. -ass 52 Mlc 12%
~O

50
I~ -

>- -
1245 11 Moist. Mlc 4%

Us -

I- -
1202 1Z Mlc 6%

~O COBBLES/BOULDERS. -

-
~52 13 GM Silty, sandy GRAVEL, WITH COBBLES. r:CPJ?e@

US Moist, dark gray, NP -subrounded to subangular , Mlc 5%fine to coarse. r\ Refusal at 77."->-
Ft. /

JO HAM,DDH at 77.
Ft. -

T.D. = 8Z.5'
~5 -

>- -

~O -

I- -

J5 -
I- -
100

Boring No. HD83- Shee1
3

Z ot _---'Z=__



n-

SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 2___

Date 3726/83

Boring No HD 83-4 (0)
Feature Relict Channel
Coordinates: N 3233160.2

E 747719.7
Logged by IEP, RAW T.FM

Angle (from Horizontal)__9_0 _
Bearing =-=- _
Date Started 2[9/83
Date Completed -=2-'-/.::.9-'-/.=.8.=.3 _

Ground Elevation _2..-7-,.2-4-6-.-7------
Rock Elevation __N_!_A _
Tota! Depth 94.0
Ground-Water Elevati61'1-__- _

r
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Soil Description Remarks

Peat OJ
90 HAM, CI

5
Easy Drilling to
20.0 Ft.

S Slil
288M

11 12"
11

15

Silty SAND, 10-15% gravel. Frozen,
grayish brown fine to coarse.
Subrounded to subangular gravel brown
ish gray.; Contains 6" of peat in
upper portion df-spOOn. Occasional
cobble.

NP •

M/C 15%

aIR
N.P.

~ Hard Drilling at
"'" 21.0 Ft.o.
o
\0

o
~

<Il
..c
o
1-1

Po<

rl
<0

j LL ~t/{f11 3
~ ML M/C 17%

Water @ 35.0ft.

Boring No. HD83-=:- Sheet 1_ of 2
4

More gravel, moist

Loose Sand.

Boulder @ 27ft.

Gravelly SAND, 5-12% silt dark gray
fine to coarse, saturated, angular to
subangular gravel, occasional cobble.
striations

More sand.

Sandy 81
gray, varied

8W
SM

ML

8M

I
8M
SM-f-:"!'.......---.-----.......-~r--- .................,..."... ...,f,....l.,....·n-e-!

wet, dark

7
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r .5

~
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Sheet __2_ of _2_
Date 3/26/83

Ground Elevation 2.246.7
Rock Elevation __==-=--- _
Total Depth _~9~4_._uO'__ _
Ground-Water Elevation-===- _

Angle (from Horizontal)_---'9'--'0"---- _
Bearing __-==- _
Date Started _.L.2-1-1..::J.9-1-/.u8w3'---- _
Date Completed i:.2.f-1.:;z9.f-/.u8..:l.3 _

WATANA DEVELOPMENT

SOIL BORING LOGIltimJE
SUSJTNA JOINT VENTURE

Boring No HD 83-4 (0)

Feature Relict Channel
Coordinates: N 3233160 2

E 747719.7
Logged by JEP RAW /LEM,

c
C ~ Co> c. ~ :8

= .2 0- 0>- zo. :1= =2! u '"-'" 0ll'l C-- _C o.c:; 0>>- -ell :EC)0.", CQ:l E 0>
-I- C). C» 0.0 Soil Description ell Remarks.. >

.~8 o.og 0 Co Ec.2! tII- ~ .. O>u E...I
(I)': E c 5w e:: til", o ell ...10) c:I

50
(I) iiio. e::

'"<:

>- No water @ 5J ft -More gravel/cobbles Hard Drilling at
55 53-55 Ft.""- ..... -

-
l!8 9 SM -btB:·,,·:····::,[l0%2

~. ''.::'::':::::':::

60 LL17 PLl6 PH ML_
1-= 1C3.....:.,'::.:.,:,:w/21

10 SM Silty Sand, 15-20% fine
'. z·:·:·:·:·:::::;:::

to coarse grave

'- dark gray,. fine to coarse, subangular. LL17 PL14 PI3 -
to subrounded gravel ML-CL

65
~. -
>- -
...10 -

>- -
~9 11 Varied clumps M/C 15%

J5 -
Clay, 10-15% fine to coarse sand. Variec

- 12 CL silt/clay clumps dark gray a1t@1////I/A -
LL 28 PL 19 PI 9

-lI 0 CL -
M/C 15%

>- -

Jl5 -
pYli.:~i!}W/#/113 SC Clayey, gravelly sand, damp brownish

>- ~80 14 SM
gray, fine to coarse subangular to l~o8i::::;::::i;:.,:w -subrounded gravel . ~"":....:...:.

90 Less clay, grayish brown. LL 19 PL 14 PI 5
I-- ML-CL -

Hard Drilling at
>- 91.5 Ft. -

REFUSAL
~5 T.D. = 94.0 ft. -
>- -
100

Boring No. HD8 3=- Sheet __2__ of 2
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1__ of _3_
Date 3/26/83

-
Boring No HD 83-5 (Q)
=eature ReI ic t Channel
:oordinates: N _3_2-=-3_4...:.3...:.5....:;0....:;._6 _

E 748873.3

Log.ged by ETK,DAF,RliliT,JEP/LEM-

Angle (from Horizontal)_9_0 _
Bearing __-==:.;=----,-=-""'" _

Date Started 2/l 0/83
Date Completed .=2:.:../_1....:0:.:../_8....:3 _

Ground Elevation 2,283.7
-~-------

Rock Elevation _.::,,=,"""--=..-- _
Total Depth 138.0 '
Ground·Water ElevatiolT"_-_- _

c ~ dill 'E. "0
.c:.~ o- lD- Za. :::I': .c:l! u-'"a"; _c o.=- <II'"' Oil) -<II :COla:l:::l E:D -l- °ci Ol=- 0.0 Soil DescriptionII>=- .218 0."0 Co
c~

",- 3:,- l!....II""" (/).5: E~ II> U
f:!:!- a: "''''

all> ....1<11 Cl
(/) aia. a:

Remarks

90 - HAM, CI

5

CL Dark gray
ML

8~i~~~H~
LL22 PL16 PIS

CL-ML
M/C 47%

~
LL31 PL20 PIll

CL
M/C 75%

LL46 PL28 PIl8
CL/HL

M/C 41%
M/C 45%

ravel/Cobble layer

Sandy clayey SILT, less than 5% gravel,
dark gray, frozen laminations, ice
lenses.

Silty SAND, less than: 5% gravel, frozen
olive brown, fine.

~ y . ,
less than 5% gravel.
gray, clay layers
Occasional cobble.

CL

ML
CL

SM

3

2

1

4 SS H
5 13

35
30

25

,
I
f

ra
I

~
I

35

Boring No. HD83-Sheet 1
5

3of _

G = 2.75
s

LL53 PL31 PI22
MH

M/C 30%

LL!fWff~oCL
~q's~B~an y

olive gray, rounded to subrounded,
to coarse, occasional cobble
Wet.

Slightly laminated

CL

GW

MH6

9

8

7



SUS/TNA JO/NT VENTURE

Boring No HD 83-5 (Q)
Feature Relict Channel
Coordinates: N 3234350.6

E 748873.3
Logged by ElK, DAF, RA1J, lEP/LEM

C 3: ci III 'E. "tI
.c.2 0- Ill- Zo. :::s= .c~ u_C -Ill

CD>' 0", :eelQ..c; m:::s 0.> -CD
E ~ -I- (). el> 0.0Ill> Cl

O o."t1 0 Co.. - 3: ... ~ ....o~ -() CIl": E C CDu
w a: OCD .... (1) Cl.... Dio.50- CIl a:

SP

SOIL BORING LOG
SUMMARY LOG

WATANA DEVELOPMENT

Angle (from Horizontal)_--::9c..:0=------ _
Bearing ---,-------,,...-- _
Date Started 2/ 1°/83
Date Com pleted -----=2:..L/--"1'-"0'-'-/--.::8::..::3'---- _

Soil Description

Me ium to coarse

Sheet 2 of 3
Date 3T26/83--

Ground Elevation 2 , 283.7
Rock Elevation _-,,--0-- _

Total Depth ----=1c:::3:...:8~.:...:0~ _
Ground-Water Elevation_-_-_- _

Remarks

,

55

65

70

5

11

80

Wat~r @ 54. oft
to 86.0 ft

Flowing fine to medium san<i

More grav~l and cobbles, coarse sand.

AND -,- ,
fine to coarse, subangular to subround
ed gravel, occasional cobble

P

MIC 8%

Easy Drilling,
61-66 Ft. lots
of water

Pneumatic
Piezometer @

70 Ft.

At 74 Ft. water
flow reduced

50% Fractured
Out of water @

8 ~~J:;:~i;!:@2}
LL18 PL 16 PI2

ML
M/C 9%

-

95

100

74 14 SM More silt, dark olive gray

Water 94-95.0ft

to 108.5ft
Cobble/boulder 96.5 to 98.5 ft

Hard Drilling,
86.5-98.5 Ft.

~
I

Boring No. HD83- Sheet 2
5

3of _



WATANA DEVELOPMENT

Angle (trom Horizontal)__9_0_o Ground Elevation __2-'-,_2_8_3_._7 _
Bearing __----'=7-_-.,- Rock Elevation _
Date Started 2/10/83 Total Depth _---'1:...:3:...:8:...;.'-'0"----- ---
Date Completed 2/10/83 Ground-Water Elevation-..e-'----_- _

....

Boring No HD 83-5eQ)
Featu re Rei ic t Channel
Coordinates: N 3234350.6

E 748873.3
Logged by E H<, DAF, RaW, IEP/LEM

SOIL BORING LOG
SUMMARY LOG

- _ •• - <

Sheet_3__ ot_3_
Date 3/ 26 /83

c
~-

ci G> c· -c
.c.2 G>- Zo. ::I:: .cl!!_c -'" G>>- 01/)'5.; 0.'" -G>113::1

e~ -I- °ci Cl",
4) '" ClO o.-c Co

i""'" c.~ "'- 3 ~._0 cn..!: E C G> U
W e:: "''''

o G> ....l G>

1oIT' cn iDa. e::

15-
105

Soil Description

GM Silty sandy GRAVEL, saturated, olive
gray. subangular to'subr9unded, fine to
coarse,with cobbles. Oxidized coating
of gravelcobble/boulder;l 04,0 to 109.0 t

Remarks

o

115

120

4 16 GW

End Water 108.5 it

GRAVEL WITH COBBLES, 20-25% medium to
cuarsesand;les's'than 5% sflt,moi.st
olive gray, rounded to subrounded, fine
to coarse.

Less cobbles (7)

Hard Drilling
104-109 Ft.

Hard Drilling,
111.5 Ft. more
water return

Drilling easier
@ 115.0

17

18

SM Silty SAND less than 5% gravel, wet,
olive gray, fine.

Less moisture @126ft

-GRAVEL WITH COBBLES, 20-25% silt and sa d
wet, olive green. Oxidized gravel
@ 132ft.

150% Fract I
Hard D:dlling,
131.5

135
19

20
r-

U+O

!""'"

145
.....

150

Yellowish brown sand and rock fragments

T.D. = 138.0 Ft.

Easy Drilling,
i33-134 Ft.

HD83-Boring No. Sheet 3 of 3
5



SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1__ of_3_
Date 3/26/83

Boring No liD 83-6 (J)
Feature Relict Channel
Coordinates:N 3230265.7

E 744788.6
Logged by DAF,RMl,JEP,MPB/T,EM

Angle (from Horizontal)_-=-9..:::0_o Ground Elevation 2,211 .2
Bearing Rock Elevation ~~~ _
Date Started ~2"-1-/....1....1.L-/~8...3,---:--,----- Total Depth __1'-"2<--6""--"-.....5 _
Date Completed _=2-'--1-=1-=2:...<./--=8:...:3'- Ground-Water Elevation~~ _

r
\

c =: ci G> 'E .
~ ~ 1.2.c .2 0- G>- ZOo ~.::-'" oil)c.c; _c 0.> G>>- .. Q) .J: 0)

ll:l~ eiD -~ °ci 1»> 0.0
G> >

.~8 0."C g g ~....I
c~

",- =:-
!!!- a: (/).: Ec o G> ...I G> Cl"''''(/) iCo. a:

Soil Description

c:
.S!
;;
C
G>
E
2
Ui
.:

Remarks

5~0-HAM,CI

.....
<

5 Frozen to 11.0 ft. no samples taken

Drive pipe
blocked

- 10

SM Silty SAND 15-20% gravel, damp, dark ~F'i":':":i:i':'WL2:.::.:.,;::;.::

26 1 grayish brown, fine to coarse, subround M/C 11%

15
ed gravel, striated and polished G = 2.69s

.j.J.- "'" cocked,Pipe move
0

ho ~jfdtj!~:~vJliii
N

20 2 SM More gravel, less sand and silt, sub- - -......

angular to subrounded gravel, damp, oli e 0
.j.J

gray
<U

,..Q
0
H

45 3
P",'

~~-:{}:::~,::~;,:.v$1SM Clayey; silty SAND, 15-20% gravel, damp ,...; .............

56 olive gray, fine to coarse, rounded to Cll LL17 PL14 PI3s
r- subrounded gravel, striated and polished H ML<U

Silt clumps contain coorse sand and ~
E-<

fine gravel
30

.-

Boring No. _H_D_8---z~:-- Sheet __1 _ of __3_

LL32
CL

t~
PL23 PI9

LL44 PL27 PIl7
CL/ML

E1:;:;:\/0m'/Z!
LL29 PL20 PI9

CL
G = 2.74

s

Less sand, olive gray

Dark gray clay/light gray silt,less tha
10% fine sand

CL

CL

I~

r



SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet ----.2- of~

Date 3/26/83

Boring No HD 83-6 (J)
Feature ReI ic t Channel
Coordinates: N 3230265.7

E 744788.6
Logged by DAF, RAW, ,rEP, MPB II.EM

Angle (from Horizontall__9_0_o _

Bearing
Date Started 2/11 /83
Date Completed _2=--/=-1=-2.!-/.;:..8=-3 _

Ground Elevation 2,211 .2

Rock Elevation --::-:c--:-~=------

Total Depth __1_2_6_._5 _
Ground-Water Elevation~-=..:-=..:-=_ _

"""\

Remarks

Hard Drilling
t~~h:){?~:J%Z]

c
.S!
OJ
C
CD
E.s
"'.E

Soil Description

ore sand .and gra.vel,brownish gray

ravelly, sandy-SIL~, dry. olive gray
. ine to coarse, subrounded to subangula
ravel

GP Sandy GRAVEL, 5-12% s.ilt,damp" grayish
M rown, subrounded fine to coarse

ore sand" saturated WATER@ 60.0ft to
86.0 ft

SM

"0
.cl!!
-41
Cl>
Co
CD U
...l41

a::

8

7

c·j::
0Ll)
U o:: ..
041
iii 0.

9

o CD
Zo..
41>
-I
0."0
Ec
<G<II
en

CD_<II
0.>
E~
<11-
en.E

~
0_c
alj

Cl
O._u

a::

C
.c: .9
0..-;
CD >
CCD

§.
50

65

o o 10 SW Olive brown
SM

75

More gravel subangular to subrounded,
slight oxidation

lfY::))~
LL PL:Ll PI

CL-ML

11

85 12 GP Sandy GRAVEL' less than 5% silt olive,
gray, saturated subrounded to subangula

13

Silty sand, less than 10% gravel light
a olive brown, fine to medium oxidation

coating.

14 SM Laminated silt clumps

95 15 SC More clayey silt
8M

80

100

Boring No.HD83- Sheet -----'2"'-----_ of 3
6

I ~1
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IDJJjIl~ ~ ~ !IfJA~(C1{DJ
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

3 3
Sheet __ of__
Date 3/26/83

.... Boring No HD 83-6 (J)

Feature Relict Channel
Coordinates: N .....3c<;:2~3wOc<;:2"""6'-:!5!..o-L7:-- _

E 744788.6

Logged by DAF,RAW, lEE,MER!T EM

Angle (from Horizontal)__9_0 _
Bearing - __~_'_ _

Date Started ~2-1-1..l.]..l.1+I.o8..;l3'-.,--------

Date comPleted' -.::2:..!';-=1:":2"-!/~8__=3~ _

Ground Elevation 2 ,211 .2
Rock Elevation _
Total Depth _----=-1='-3~6L_/-"'-5_' ~

Ground-Water EJevation_-_-_- _

8M

SC Silty, clayey ~8AI\lJ),.less than 5% gravel
8M olive yellow, fine to medium, silty/

clay/sand layers.

Remarks

k:~~:·::}>4>?@

LL28 PL22 PI6
CL-ML

c
.S!
OJ
'E
Ql

E
2
'0
-=

Soil Description

Slightly more GRAVELLY,dark yellowish
brown

',More gravel

16

71
7 S 29
18

c ~ °al 'E . "C
..c .S! 0- GI- Zc. ~;: ..c!! 0_c -'" QI>' 0\1') :Coc..(; c.> -GI

1I1~
E~ - .... (.)0 0> C.OGI > .218 c."C Co

o~
",- ~ ... Qlu ~-l

a:: tn": Ec o GI ....IQI c:J!:!:!. '" '"tn iDC. a::

I
i

115

120

19 Gravel altered/weathered to white/
yellowish brown

Hard Drilli

-
1~5

,-
"

130
r-

20 SM Less clay, gravel,yellow, bucy.
REFUSAL @ 126.5 Ft.

T•D. = 12 6. 5 Ft.

ft!~@}}>/i:~

LL22 PL20 PI2

5

....
140

..... 8-5

r
150

Boring No. HD83-Sheet
6

3 of_-=3_



ffi 11l. ~ fE' l~i~{ID
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _2_
Date 3/26/83

HD 83-7 (D Acres)Boring No _

Feature BeJ jet Channel

Coordinates: N 3232100.1
E 743745.9

Logged by -JEP ,DAF, RAW/T.EM

90

Remarks

2095.5

C
.S!a;
'E
II>
E
I:
;;;
.E

Ground Elevation _

Rock Elevation ----0====-----
Total Depth 82.0 '
Ground·Water Elevation _

Soil Description

Angle (from Horizontal)
Bearing -.:==- _
Date Started ....2~/'-.!1~2'_.L/~8~3~ _
Date Completed 2=.L/~1<-.2L/~8~3 _

o
:E CI
0.0
f!~

CJ

"C
~e
-<I>
C1>Co
lIlo
~lIl

a:

lIl
-~a.>
E t
~-(/).Er

.....

- 10

1 SP
Poorly graded SAND, 15-20% fine gravel
lessthanS% silt dark olive .. fine to
coarse, subrounded gravel.

"Loose" 9.0 to 13.0 ft.
Easy Drilling,
9-13 Ft.

MiC 31%

N
00

o
+J t'?; f:~~~:V/I///A
~

~
0::
P.;

ft

Laminated Silt/clay, moist4

2 ML Clayey SILT, 10-15% fine
I'""' olive gray..

More fine to medium sand, gravel

-
3 ML

Less sand, more silt Laminated silt/
clay clumps more clay, TIlOist olive

r- gray

-
30

r-

~
3S

40

. HD83- 1 2Bormg No. Sheet of _
7

,...
I

45

50

S ML Laminated silt/clay, 20-25% fine sand
ICL Olive.
I

~W////hl

M/e 23%



SUS/TNA JO/NT VENTURE

Boring No HD 83-7 CD Acres)
Feature Relict Channel

Coord inates: N -.;3"'2.....;3"'2~1....OAOJ..-.lb-----
E 743745 9

Logged by IEP,DAF,RAW!LEM

SOIL BORING LOG
WATANA DEVELOPMENT

Angle (from Horizontal)_---'9_0'-o _
Bearing
Date Started 2/12/83
Date Comp leted<.2+I.....I....2-4IJ.S.L3.L-- _

- - -- '

Sheet~ of ---.L
Date 3/26/83

Ground Elevation 2095.5
Rock Elevation ==- _
Total Depth _"'-8....2~. .l.IO'___' _
Ground-Water Elevation~=",----- _

c ~ ci Cl) "E. -c
.c .2 0- Cl)- Za. :::I:: .cl!! 0_ ..-- _I: a.> 11)>- oll) -Cl) :CCla. .. l:ll:::l E Qj -I- U o CI> a.oCl) >

Cl
O a.-c I: 0011) .. - ~ ... ~....I._U (1).5 E I: 11)0

jjj a:: 011) ....III) 0.... iii a.515 (I) a::

Soil Description

c:
.2
OJ
"E
<U
E
2
iii
.5

Remarks

5

60

65

70

75

a

6

7

8

9

SM

GM

SP

More varved

SIlty SAND, no gravel, damp pale olive
fine.

Sandy clayey, silty GRAVEL "Dry",
olive gray, fine to· coarse subrounded
with cobbles

Less clayey silt. more fine to coarse
sand, Dark olive, gray rounded to
subrounded gravel

NP
H/c 3%
r;6?J/ij!~!~:Wj

LL18 PLl4 PI4
ML-CL

M/C 2%

::0:::

~
::>:=:
,...:l
H
<l:l Pipe cocked,

abandoned.

85

90

95

100

T.D. = 82.0'

Boring No. HD83-Sheet ---=2'----_ of
7

2



SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _2__
Date 3/26/83 .~

Boring No liD 83-8 (E)
Feature Be' jet Channel

Coordinates: N 3228853.6
E 745428.5

Logged by JEP,MPB/I,EM

Angle (trom Horizontal) --'9:"-'0=--- Ground Elevation 2,217.2
Bearing Rock Elevation _

Date Started 2 11 3/83 Total Depth _-'-Z..I.!8,-OC•..uO'---' _

Date Completed '-2-/-./...l.1....J3'-1--/..u8....J3'-- Ground-Water Elevation _

'"'"'I

r
C

.c .2
a.:;
Gl '"CGl

@

~
0_I:
lD~

.218
I:C

u
:EC)
0.0
f!!...J
(3

Soil Description

c
.S!
0;
C
~ Remarks

.5
'".E

5~0 - HAM,CI

2

~;:;~\j\'~~:~:::::.J~.
N.P.

Hard Drilling @
36.5-37.0 Ft.
42.0-42.5 Ft.
45.0-47 .0 Ft.

LL15 PL14 PIl

.w

"'"o
o
co
o
.w

Boring No. HDa 3-Sheet 1 of8 --- ---

Silty SANU 10-25% gravel damp, dark
grayish brown, I fine to coarse, Angular
to subangular gravel occasional cobbles.

Humid

Gravel/cobble

SM

SMMore gravel

Gravel/cobble
8M More silt, Olive gray

8M Less gravel, grayish brown. Subrounded
to subangular gravel

1

3

4

6

5

2

9

8

.....

.....



!~(I)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2__· 01_2_

Date3 /26/83

Boring No HD 83-8 (E)

Feature Relict Channel
Coordinates: N 3228853.6

E 745428 5
Logged by TEE, MPB /T.EM

Angle (from Horizontal)_~9,,-,0,,----- _

Bearing

Date Started --:.2.f/.....l~3'-1/'-I.8....3.>----- _
Date Completed _2"'jf-,ll!"'3.;J-,f-'/8~3 _

Ground Elevation ~2,-",~2~1c!..7--!•.£,,2 _
Rock Elevation __~ _

Total Depth _-I-7.o8--u0 _
Ground·Water Elevation_-_-_- _

:.£

Remarks

LL20 PL18 PI2
ML

Hard Drilling @
66-72 Ft.

c:
.E
B
I:
CIl
E
.5
1II

.:

Soil Description

T. D. = 78.0 Ft.

Boulder/cobbles 66.0 to 72.0 ft.

Weathered/altered rock fragments

78.0 ft.

Silty SAND, less than 10% gravel "Dry"
SM olive, fine to medium subangular ~

subrounded gravel. Few weath. silt
clumps (oxidized)

SM Silty, gravelly SAND, moist very dark
grayish brown, fine to coarse.
Subrounded to subangular gravel

WATER: @·59.0 ft. to 61.0 ft

SP Poorly graded SAND,. 20-25% graveL ::E:
SM 5.:..12%· silt, moist, dark gray. Fine ~

to coarse~rounded to subrounded gravel 5
,..J

~

SMsilty SAND •.less .. t.han 10% fine gravel,
wet, dark olive gray, fine to coarse
subangular to subrounded gravel

c ~ c:i CIl 'E . 'tl
.l: .E 0- CIl- Zo. ::I:: .l:!!! (J-<\I-- _I: 0.> CIl>- 0", -CIl :em0.<11 a:I::I

E Gi _t- °ci m> 0.0CIl > m
O 0.'0 I: 0

CCIl <11- ~ ... !!!...J._0 en': EI: CIl (J

!B. a: <II <\I
OCll ...JCIl c:l

en iQo. a:

85

100

Boring No. HD83-Sheet 2
8
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SUSITNA JOINT VENTURE

SOIl... SORNG LOG
WATANAP~VELOPMENT

Sheet _1_~ of _3_
Date 3/26/83

Boring No HD83-9 eM)
Feature Relict Channel
Coordinates: N 3231621.8

E 746381.5
logged by lEP, REB/LEM

90°Angle (from Horizontal) ~:.- _
Bearing ==- ~

Date Started 2/13/83
Date Completed 2/13 /83

Gro und Elevation 2=--z...:.2::..:3=--7'--.:-.6-'-- _
Rock Elevation -----=-===----c--:----
Total Depth 110 . 0 '
Ground-Water Elevation-'-==-- _

3:
0_c
m:::l
Qlo.- (,)a:

11>_<II
a.>
E :D
<II-(/)-=

t.l

:CQl
0.0
f!....I

c:l

Soil Description

c
.2
0;
E
CI>
E
2
u;
-=

Remarks

5~0 - HAM.CI

Hard Drilling @
39 Ft.

R.i:r:~~n·:?i"·w01
NP

~.lY~U!~'0Z1
LL16 PL14 PI2

ML

o
+J

Boring No. HD83- Sheet __1_ Of __3_
9

Silty~ gravelly SAND,
grayish 'brown, fine to coarse
subangular to subrounded graveL

o
,...;
,...;

o.

20-25% gravel, dark olive gray.

Silty SAND, 15-20% gravel.
"Dry", olive, fing to coarse,
rounded to subrounded gravel,
few silt clumps.

Humid, olive gray •

8M

8M

SM

8M

8M

2

3

1

4

5

6

9

r
I

Il,

r

r

.~

f

7

,.....

8
r



ImJJllllj ~ IEi: ~.@)
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of _3_
Date 3/26/83

Boring No HD83-9 (M)
Feature Relic t Channel
Coordinates: N 3231621.8

E 746381.5
Logged by .IEP, BEH II.EM

Angle (from Horizontal),__.....:9:....:0::....o Ground Elevation 2.237 .6
Bearing ---..:.:=:...- _ Rock Elevation
Date Started ----;4~~l;.§3---- --------::-,..--,---=----T~al De~h 110.0'
Date Completed _-----"2:..!./.....:1:..::3c:....!/~8::..:3~ Ground-Water Elevation ----------

C 3 c:i Ql 'E. 't:i
.c .2 0- Ql- Zc. ::J::_<II .cl!! ()

am _c c.'" Ql>- OLl) :COlID::J
E~

_l- uci -Ql

Ql '" Ol
O c."C

Ol", c.o
OQl <11- 3 '- Co Soil Description

g
._u (/)..5 Ec Ql(J l:!...1
a:: <II <'ll

OQl ...IQl c:l

50
(/) iijc. a:

100

SM

SM

SM

SM

SM

More gravel,_
Silty,~ravellySAND, "Dry" dark
gray, flue to coarse, ·subangular
gravel, occa,sional cohble.

Less silt

Slightly more silt, dark gray.

Subangular t'o subrounded gravel.

More gravel.

Less gravel, more silt.

oli e

c
.51
~
c
Ql

E
::J
:-
'"..:

Remarks

~
LL16 PL14 PI2

ML

b"'S'(::}!':}~~;)~

NP

~>.;'!:~:}i0Zl
LL18 PLl5 PI3

ML

Boring No. HD83- Sheet __2_ of ---.J __
q
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SUS1TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_3_ of_3_
Date 3/26/83

Ground Elevation _2=--<-,;::.2.=.3...:..7...:..._6 _
Rock Elevation _
Total Depth 110.0 I

Ground-Water Elevation...:..-::.:-::.:-=--- ~

90°Angle (from HorizontaJ) ~:::- _

Bearing
Date Started --'2""/<.-1::.;3:::.../<.-8:0::3"---- _

Date Completed __=-2L/..=.1.:=.3L/~8.:=.3 _

Boring No HD83-9 (M)
Feature Relict Channel
Coordinates: N 3231621.8

E 746381.5
Logged by TR"P RF.H iT EM. , ,

c

C 0(1) c· -0
.~

.c::.~ ~- ao- zo. ::1= .c::!! u -;
-«I 0.., Ca.ft; _c
0.> ao>- -ao :COla:I::I E:D _I- uci 01> 0.0 Soil Description

ao Remarksao > .218 0.-0 Co E
o~

«1- 3: ... ~....I
til': Ec ao u 2cr: 0(1) ....lao c:lw «I «I iijo. cr: (jj

160 til
.E

~50 20 Slightly more gravel.

t- -
..1.05

~J;tfji?:}~~
-

21 SC Less gravel, more clay. LL23 PL15 PI8
f- CL -

1 1 (1 U~;,.l.:t~.,;. (?\ -
T.D. = no ..o, Ft.

I- -
,..l15 -
I- -

I-- I· -

I- -
f-- -

I- -

I-- -

I- -

I-- -

I- -

f-- -

I- -

I-- -

I- -

r
I

r
!

Boring No. HD83- Sheet 3
9
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!lJ lEi ~ irt:{D)
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of_1 __
Date 3/31/83

Boring No HDS3-49 (K) Angle (from Horizontal) 90 0
Ground Elevation 2, 207-,-.~2 _

Feature Relict Channel Bearing Rock Elevation -=N~/-=A~,,__----.
:oordinates: N -",-3~2",3:,::0~7..:::0,-,"S,-,•..,3~__--,--_ Date Started 3'-'-/....,,2'-"0'-'-/-::S:..::3'---- Total Depth 38.0

E 745271.5 Date Completed 3/20/83 Ground-Water Elevation --

Logged by -JE~

c ~
0 c . "0

..c::: .S! 0- lll- z~ :::1= ..c::: l!! .!:!_I: _Il!
lll>O oll)-- al :::I c.> -<I) ..c:::Clo.ll! Et -I- °ci Cl> 0.0III > .~8 0."0

~
I: 0

f!....Ic~ 'G- Ee: t III "a: (J)": .2 ....Illl C1!!!. Il! Il! 0.(J) al a:

Soil Description Remarks

5~0 - HAM;CI

.....
I

5
1

5
4 IS"

17

"

GM

GM

GP
GM

CL

ML

CL

Silty, Sandy GRAVEL, Medium dense.
humid, olive gray:. light gray silt
ahdtlay clumps, fine to coarse, with
trace organic matter.

Frozen: (CL-ML)

Dark grayish brown, subrounded to
~Ubang!llar.

More gravel, 5-12% silt. dark olive
gray.

CLAY. 20% fine sand. hard , humid,
dark olive gray.

Proportions of clay and silt vary
slightly.

Occasional lens of fine sandy silt.
wet.

SILT - moist to wet.

Less than 15% sand.

T •D. 38.0 Ft.

~~S~~K~t12
Organic 4%

LL23 PLl9
PI4 (CL-ML)

1~';:Q;3j~(;\d~1

~~.
LL34 PL20 PI14

~
~ LL22 PL19 PI3
~ M/C 31

(WWffMmi
LL32 PL22 PIlO

Boring No. HD83- Sheet 1
49

1of __



r SUSITNA JOINT'VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1__ of _3_
Date 3/31/83

Boring No HD 83-50 (P)
Feature Relict Channel
Coordinates: N 3233761.2

E _748255.0
Logged by JEP. REH. WM:B •.JFB LLEK

Angle (from Horizontal)__:<...90=--- Ground Elevation 2 .290.8 _
Bearing Rock Elevation _

Date Started 3/20/83 Total Depth 119~ ~

Date Completed ----.lL21 L,---,8",-,3~ ~ Ground-Water Elevation _

c

C- o QI c· 't:l
,2

3 ~..c .2 0- QI- ZQ. :::I:: ..c:!! <.l-'" olJ'l C-- _c
Q.i= QI>- -Q) :CO)

Q.<lI m:::l E(I) -I- u·
~gl~~ Soil Description QI RemarksQl > .218 Q.'t:l 0 E,.,..

o~
",- 3 "-en': E c =!:!. IX "''''

o Ql ...I (I) <:l
en inQ. IX in

.:

M/ C 16%

Hard Drilling @
33.5 Ft.

fti.,C? :§t\//:J'Z1

NP G = 2.70s

LL24 PL16 PI8

LL20 PL16 PI4
Gs = 2.70

Very hard Dri1Il g

ail:~'/~<%j
LL20 PLl5 PIS

5~0 - HAM,CI

Very dark graySlightly more clay.

Clayey SAND, less than 15% gravel medi
dense, moist. dark olive gray, fine to
coarse

Dark gray
Cobbles and boulders to 52.0 ft.

Very dark gray

Gravelly, silty, clayey SAND,
Dense, moist, dark olive gray, fine to
coarse, silty c1a)', clumps with fine
gravel

Silty SAND, less than 15% gravel mediu
SM dense (frozen), humid dark grayish bro

fine to coarse with occasional yellow
ish brown silt, clumps.

Silty clumps with fine g,ravel varved s "It
SM clumps 40% fine to coarse subangu1ar t

subrounded gravel- dark olive gray.
Occasional thin clay seams

SM
SC

SC

SM
SC

SM
SC

16
32 18"
34

[9f:.))~)~?@

At 48-52 Ft
HAH, DDH'--_'--_'--_"--_"--_-'-_-"-_..1.---- -'-_-'-_--.: ---'

Boring No. HD83- Sheet __1_ of 3
50
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

SheetL_of~

Date 3/31 /83

Boring No HD 83-50 (P)
Feature Relict Channel
Coordinates: N 3233761.2

E 748255.0
Logged by _ JEP ,lUill, WMB.,JFBlLEM

Angle (from Horizontal)_--,9~O~ Ground Elevation 2290.8
Bearing Rock Elevation __----.:==- _
Date Started 3/20/83 Total Depth 119.5
Date Completed ~3LlI:...:2~1!w/,-,8,,-,3L- Ground-Water Elevation-=-=~ _

c ~ ci III C. -c
..c: .S! 0- lII- Zo. ::::l: ..c:f!! .!:!-II' oLl)'E.c;

_ C
0.> 1II> -lII ..c:0'Ia:I::::l E lii -I- CJ· 0'1> 0.0 SoH DescriptionIII > .218 o.-c 0 Co

c~ Ol- E C :: ~ III (J ~...I(/).: o III ...IlII Clw a: "'''' jiio.
50~ (/) a:

C
.S!
1U
;:
E Remarks
2
U;
.:

ISS DO 4"

-
LL25 PL15 PIlO

Gs 2. 70

At 52 Ft., HAM.
CI

l'&f~:}:::;;:·:.~n~

h:i=~·tnJi;ii~
LL18 PL14 PI4

G =2.72s

LL18 PL14 PI4

Boring No. HD83-Sheet __2_ of __3_
50

Gravelly, silty, clayey SAND, dense
to very dense, humid, very dark gray,
fine t.o coarse subroundedto subangula
gravel silt/clay clumps with fine
gravel wit h oeeas·ional· cobbles.

Slightly more clay

More silt

Slightly more gravel.

Moist

Dark olive gray

8M

SM
SC

SM
SC

SM
SC

48 Sf!
00 }It

23

20 SC

19

16

22

13

17

12

15

14

100



ffDljlllA a f~Jj~{~{m
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet3~_ of~3_

Date 3/3/83

Boring No HD 83-50 (P)
Feature Relict Channel
Coordinates: N 323376] 2

E 748255.0
Logged by ---JEP, REH, WMB , JFB ILEM

Angle (from Horizontal) 90 Ground Elevation 22 90 .B ~

Bearing Rock Elevation _~~~ ~_

Date Started 3/20/83 Total Depth _l.-1.l..1.;:z9~•.J5 _
Date Completed _34/'-"2_1...../'-'8"'"'3.L..-~ Ground·Water Elevation_-_-_- _

LL23 PL16 PI7

~2FHd0~
Mle 7%

!?:.~;t::~:::.~:::=:>:.:fi1
LL20 PU9 PIl

Mlc 8%

Remarks

Refusal

c
.S!
OJ
"E
QI
E
;:
Ui
.5

Gravelly, silty SAND, WITH COBBLES
very' dense, moist, dark olive gray,
fine to coarse~' subrounded to. subangula
gravel

Soil Description

Slightly more clay

.!:!

.eOl
0.0
f.!...J

CJ

SM

SC
SM

GC Clayey, sandy gravel, very dense, humid
olivegray, fine to coarse, rour:'-ded to

'0
.el!!
-Cll
Ol>c: 0
QI U
...JQI

a:

68 100 2.5"

ci QI
Zo.
QI>
-I
0.'0E c
lUlU
00

QI_lU
0.>
E :P
lU-
00.5

~
0_c
1I3:::l

.El8
a:

C
.e .S!
'Q.'(;
QI >
OQl

iIi
100""

Silty, clayey sand, 20-25% gravel, humi
dark olive gray, fine to coarse, sub
angular to subroundedgra.vel, silt-clay
clumps with fine gravel

Ift!olH--+--+---j--+--/--+BOULDER @ 119.5··-----------1
T.D. = 119.5 Ft.

125

Boring No.HD83 - Sheet 3
50

3of _



.....
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

-._'f
Sheet _1_ of _2_
Date 3/31/83

.-

Boring No HD83-51 eN) Angle (from Horizontal}__--"'-9....0_o Ground Elevation 2,236.7
Feature ReJ ict Channel Bearing -'==:=='-:-,..--___ Rock Elevation ~N!.LI£A"__ _
Coordinates: N 3232725.0 Date Started ---:3:=../!.:c2=1!.:c/8=.3::.... Total Depth 98 .5 Ft.

E 7472 93.4 Date Completed __~3L/~2~2L/.:::8.:::3 Ground-Water Elevation-=-=.=-::.::-=-- _

Logged by. JEP/RLJ;WMB/JFB,LEM-
C

-= ~- °111 C. -a :8
J::.2 111- Zo. == J::l! u IV

.2c _<II Ca.m o.e; 111>- 0 10 -111 :EelID= EI1I - ... uci el> 0.0 Soil Description 111 Remarks111>
~8 <11- o.-a

~ .. Co
!!~ E!"'"" C..! 0= Ec 1110 Sa:: 0111 -'111 "!:!:!. C:<II iDa. a:: '"=

45

~8
SP
SM

" 6'

8M

8M

60 SM
60 12" SC

- 12"

SM
SC

.~.....
SC

Boring No. HD83- Sheet of _2__
51



SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ 01_2 _
Date 3/31/83

SUSITNA JOINT VENTURE

Boring No HD83-51 (N)
Feature Relic t Channel
Coordinates: N 32 32 72 5 0

E 747293 4

Logged by JEP/RLJ,WMB!lFB.LEM

90°Angle (from Horizontall .:;....::. Ground Elevation __....Z...2....3.u6L..J.7 _
Bearing Rock Elevation J.lIN-/-/.t:\A-;;;-;:;:--;;-;::=-_

Date Started -::.3.:,/=.2=-17/8~3~--_ Total Depth • 98.5 FT.
Date Completed· 3/22/83 Ground-Water Elevation_-_-_- _

0\lOIII

c
~
<Ill
C
E Remarks
2
7ii
..5

8M
SC

35

33

22
SM

~ 11"
"'"l

25 SM

~
SM

26 -

45
4SS 4"S"

27 SC
8SS 100/ 2"

2'

29

67
8.5'ass 100

31

2SS 100 5.5'

c
~- °Ii!

C. "0
.c.2 ID- Za. ~:: .cl! u,gC _<II

CD'"" 0 10 :Co'5.t;; a.~ -CD111::1
EID -l- Ud l:lI> 0.0 Soli DescriptionID> gS a.'CI Co

c.!!! <11- Ec ~ .... IDu ~ ....
!!!. a: en.5

<ll1IlI OG .... ID <:7
en iDa. a:

SM18
SC

100 611

20

ISS 100 611

2Boring No. liD83-Sheet __2_ of
51 ---



1 8Sheet__ of__

Date3!31/83WATANA DEVELOPMENT

SOIL BORING LOG
SUS/TNA JOINT VENTURE

Boring No liD 83-52 (D) Angle (from Horizontall__.....:9:....:0=---- Ground Elevation -=22=-5=1~.4-'---- _
Feature Relict Channel Bearing Rock Elevation 1931.4
Coordinates: N 3231835.6 Date Started 3/22/83 Total Depth _ 3~3-d3-------

E 747266.9 Date Completed 3/26/83 Ground-Water Elevation _

logged by WMB,.TFB, JE'P,RJ,I,MPB!LEM,DAF

....

RemarksSoli Description

8M

2"

···Jo.i.,;-aJ7SS 100 4"

c:
~-

om Co "CI
.co2 m- Ze. ;,:: .cl!! u.S!c _III m>- 01/) :2 01a.,; e.~ -mm;, Em -l- Oci 01> e.oCD> 01

0
lll- e."CI

~ .. Co
l!...IO,,!! ._0 11).5 Ec lDU

a: om ...I CD CJ!:!:!. ClllIII me.II) a:

~LU~.lf5ss 60
00

I'"'" 9 SM
8C

4"

-
70 11" SM

i'"""
I 00'5 1 SM

....

..... 1 SP
SM

- 29
24 13" SM
29

3 SM

50/9 91l- 8M

r 55/6

5 8M

68S
70 12" 8M47

( ck rag
7 GP

GM....

.....

Boring No. HD83- Sheet_--=l~of__8_
52



SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet2__ of~

Date 4/1/S3

Boring No liD S3-52 (D) Angle (from Horizontal)~9,-,,0,-- _
Feature Relict Channel Bearing ----

Coordinates: N 323] 835 6 Date Started _x3.L./..2..2.L./-"S""'3'-- _
E 7471266 9 Date Completed _3u./...2o..l6u.I....S....3L- _

Logged by J.ilMB, lFB, lEE, lU.! ,MPB /LEM, DAF

Ground Elevation ----4.242~5J..l~4Q..----

Rock Elevation J,1....9t.,;3ul ........=4L- _
Total Depth 333
Ground-Water Elevation --===- _

Remarks

Boring No. HDS3-Sheet of --..:8:c..-_
52

II!ili!
I

8M
SC 1lII'Il

38S 98 12"
00

~
8M

2"

'""l
-,

~:J

-,
"V-r

~

'!

"""!\

8C II!ili!

c
~-

do Co 'a
..co2 0- ZD. ~= ..c G u,£!c; _aI

111>- °sn iD; igta G ta~ D.i:
Eo -l- Ud c;> Soil Description0> .!!is 1lI- D.og

~ .. 0 0 l! ....c..! a: (/).: Ec; 00 .... g 0!:!:!. alai GiD.(/) a:
0

SM

100 5"



SOIL BORING LOG
WATANA DEVELOPMENT

...

Sheet _3__ of --.8..
Date 4/1183

Ground Elevation 2251 .4

Rock Elevation 1931 4
Total Depth 331 _
Ground-Water Elevation _-_-_- -,--

-

,....

-

....

100 0
3"

8M
8C -.

8M

c
.51..
C
CD
E
2
'lii
.E

Remarks

Boring No.HD83- Sheet 3
52

of 8



SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_4__ of_8_

Date 4/1/83
SUSITNA JOINT VENTURE

Boring No HD83-52 CD) Angle (from Horizontal) 90°
Feature Rel jet Channel Bearing
Coordinates: N 3231835 6 Date Started 3/22/83

E 7471266 9 Date Completec;:l _ .....34-1...2....6'-/-/....8.....3'-- _
Logged by Ii[MB, IEB, IEP,RT,T,MPB/LEM,DAF

Ground Elevation 2251.4
Rock Elevation 1931.4
Total Depth 333
Ground-Water Elevation-=-=-'- _

001
.05' 0

59

-I
53

54!
8M

""'"

~

55
t -!

56 ..,

"""57

-1

58 ""'!

""'"51
8M

"""I

52

"""!!

-= ~ .~& 'E. ".=:.2 0- CD- :1= .=:l! u_c: _ill
CD>' °on ~D1am Cl.t: -CD11:1:1

ECD
_....

°d 1'1> Cl.o Soil DescriptionCD> g8 CI." c:o
co!! a- Ec: ~ .. CDu l!! ....

a: 0.5 OCD .... CD 0!!:!. ill III iDCI. a:(I)

48
8M

Boring No. HD83- Sheet ---,4,--_ of 8
52



- SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _5_ of -S....
Date 4/1/83

SUSITNA JOINT VENTURE

RemarksSoil Description

8M

8M

CL

8M
SC

SP
8M

8W
- SM

10" 8M

j-
00/ 8" 8M

4"

5.5 '

100/ .5"
4"

CD-
1i~
SCD
lIIl-

"'.::

~-_c
1II='

~8
a:

RD83 52 CD) · 90° 2251.4Boring No - Angle (from Horlzontal) .::...;;.____ Ground Elevation _

Feature Relict Channel Bearing -- Rock Elevation ---1931.4
Coordinates: N 3231835 6 Date Started __-:3,.:/..-::2:-:2;.:./.,-;8:--:3:- Total Depth 333 _

E 7471266 9 Date Completed 3/26/83 Ground-Water Elevation-==- _

Logged by 'WNB, liB, liP,~_1 ,MPB ILEM, DAF

-.

-

....

-
Boring No_ RD83- Sheet __5_ of _8::...-_

52
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_6_ of lL-
Date 4/1/83 -

Boring No HD83-52 CD) Angle (from Horizontal) --=-9_0_o Ground Elevation __..,,2""2""5'-":1'-'0'-'-'4'---- _
Feature Rel ic t Channel Bearing Rock Elevation __--J.l.::t9~3.Ll....."'I4~---

Coordinates: N 3231835 6 Date Started 3/22/83 Total Depth 33~3__""---
E 7471266 9 Date Completed 3/26/83 Ground-Water Elevation _

Logged by WMB t .TER t ,lEE, &1..1 ,MPR ILEM, DAF

-

-

-

-I

Remarks

8M

8M

8M

SP
SM H-~-i- .........-'-f----'-~-H-----'-~+----+-_H__H__H_.,.__'_-,-t---'-'-"'-l

8F

8M 1-H~1ooflJi'Hi
2"

00/
2"

00/ 3"
6"

100/ a
I"

c
~-

oeD c· 'CI

=~
eD- ZQ, ::::11= .cl! u..5!c _Ill

CD>- 0 10 :E0lQ,~ -CDQ,G 11:1::::11
EID

_f- <.:I Q l2I> Q,o Soil DescriptionID> .2iS Q,'CI Co
co!! 111- Ec :1: .. lDu l!...I

a: 1:1).5 OlD ...lID CJ!!. GllI iiiQ, a:1:1)

8M

Boring NoJlD83- Sheet __6_ of --.;8L-_
52
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet-l- of .-8...
Date 411183

sus/rNA JO/NT VENTURE

Boring No HD83-52(D)' Angle (from Horizontall__---'-9_0_o _
Feature Relic t Channel Bearing
Coordinates: N. 3231835.6 Date Started .L3L-12 2J-1""8....3__

E 7471266 9 Date Completed ....-l.3J-12.l.!.6L-'/8~3.L-__
Logged by 111MB, lEB, IEP, BT, I ,MFB ILEM, DAP

Ground Elevation 2_2_5_1_._4 _

Rock Elevation ----~l...;;9h;3l-..11..........4_--
Total Depth 333
Ground-Water Elevation _

Remarks

.§
fti
C
CD
e
2
'lii..:

8M

GP
GM

c
~-

°CD CO 'l::I
s;o CD- Zo. ::1= s:! u.2c -- CD>- 0.., :iiI:»ai o.c: -QJlD:::I

EQJ -~ (,)d ell> 0.0 Soil Description.- .!.! gS 111- o.'l::I
~-

Co !..4
(I)": Ec CDu

a: OCD ..4QJ CJlB-

--
iDo. a:(I)

,-

-~/

-

-
Boring NcJID83- Sheet -'.7__ of 8

52



CI
SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet ---B.-- of~

Date 4/1/83 -
Boring No HD83-52 (D) Angle (from Horizontal)_----"'9'-"O'-o Ground Elevation 2251.4
Feature Eel fer Channel Bearing Rock Elevation 19..3 1 -"'4=----__
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APPENDIX D

LABORATORY TESTING

As part of the Winter 1983 Field Drilling Program, Harza-Eb~~co estab

lished and operated a field soils laboratory at the Watana site.

Routine index property and classification tests were performed on soil

samples taken during the Drilling Exploration Program.

Soil index tests were performed to classify soils and determine their

grain size distributions, plasticity indices, in-s itu moisture

contents, organic contents, specific gravity, and compaction character

istics. Also, visual descriptions of soils were made.

The procedures employed in the laboratory testing program were gener

ally in accordance with those suggested by the American Society of

Testing and Materials (ASTM). When deviations from ASTM recommended

procedures were made, they were noted on the test forms. The specific

test procedures and variations from ASTM methods are discussed in the

following sections:

1. PROCEDURES

1.1 Sample and Control Processing

Samples collected during each shift of drilling were inventoried and

recorded on the sample test schedule and inventory forms. The selected

soil samples were than prepared for testing. Preparation of samples

required splitting with a mechanical splitter to obtain representative

portions for testing. Visual classifications were performed and the

D-l



results were recorded on the appropriate sheets thus starting the docu

mentation cycle.

The untested portions of those samples used» and the samples not test

ed, were transferred to the storage cage for future use» as necessary.

An accurate record of the stored samples with precise locations was

kept to facilitate relocating samples for either further testing or

visual examinations. Upon completion of each test, the tested portion

of samples were passed through a 3/4-inch sieve to separate selected

materials finer than 3/4-inch sieve. This material was used for back

filling of drill holes.

1.2 Particle Size Analyses

Gradation analysis (sieve and hydrometer tests) was performed on

selected soil samples, based on ASTM 0422-63 test procedures. All bulk

samples collected from the Hammer Drill Cyclone used for sieve analysis

met the minimum ASTM weight requirements. However» the majority of

soil samples obtained with split-spoon sampler were usually smaller

than this minimum weight. Whenever a smaller than ASTM recommended

weight sample was used for testing, it was noted on the test data

sheet.

Because the hammer drill uses a diesel pile-driver hammer to penetrate

the soil, thus breaking boulders, cobbles and gravel into smaller

pieces as the hole is advanced» the soil samples obtained have a high

percentage of mechanically fractured materials. This percentage of

fractured soils retained on the 3/411 sieve were recorded on the test

data sheet so that the effect of this fractured material on the grain

size distribution could be accounted for.

D-2
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1.3 Atterberg Limits (Liquid and Plastic Limits)

The classification of samples containing fine grained soils was deter

mined by performing Atterberg Limit Tests. The liquid and plastic

limits were determined in accordance with ASTM 0423-66 and D424-59 test

procedures, respect [ve ly •.

The soil samples tested for plasticity indices were prepared utilizing

two different methods, dry or wet method , ASTM recommends "dry pre

paration of soil samples for grain-size analysis and determinat ion of

soil constants" (ASTM 0421-58). In this method of sample preparat ion,

the soil sample was air-dried and then sieved through a No. 40 screen

to obtain the minus 1F40 sample fraction for Atterberg Limit Indices

Testings.

In the wet method of preparation, the soil sample was first soaked 1.n

water for 12 hours and then washed through a No, 40 sieve. Both

methods of sample preparation have been used at the Watana Site. The

wet method was normally used for soil samples with large clay and silt

clumps Which could not be early processed using the dry method,

1.4 Moisture Content

.....

Moisture

D22l6-71

content tests

test procedure

were

to

performed in accordance

evaluate the water content

with

of

the

the

ASTM

soils

encountered.

Moisture contents were determined for most soil samples obtained with

split-spoon samplers, and on those bulk samples Which were secured in

plastic bags. No moisture content tests were performed on bulk samples

kept in c19t~ bags.
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1.5 Organic Content

The organic contents of selected samples were determined by the I1stand~

ard method of testing for organic content of soils" (State of Alaska,

1980), also known as the organic ignition test. The samples tested

were oven-dried for 24· hours at a temperature of 10S"C and the dry

weight recorded. The samples were then weighed to the nearest 0.01

gram and placed in a tared crucible. The crucible containing the

sample was then placed in a muffle furnace at a temperature of 950"C

+ 50"e until all organic matter was combusted, usually about two

hours. The samples, were then cooled to room temperature, weighed, and

the percent of weight loss calculated and presented as the amount of

organic materials.

1.6 Specific Gravity

Selected samples were tested to determine the specific gravity, Gs '

of their soil constituents. Specific gravity tests were periodically

performed to establish a representative range. The ASTM D854-58 test

method was used for conducting specific gravity determinations.

1.7 Compaction Tests

A limited quantity of standard and modified proctor tests were perform

ed to establish typical compaction characteristics of selected samples

from the relict channel/borrow area. ASTM D698 and D1557-78 test pro

cedures were used for the standard and modified proctor tests, respect

ively.

D-4
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1.8 Visual Classification

Visual procedures, based on ASTM D2488--69 test method, were performed

on the majority of soil samples to assist with the soil classifica

tions. Visual descriptions of soils such as color, dry strength,

"toughness, dilatancy and roundness were recorded on each test data

sheet.

A summary of the results of laboratory testing performed during the

river channel and relict channel testing program are presented in the

lab test summary sheets Which follow. Interpretation of the laboratory

gradation data is presented in a set of curves at the back of this

appendix •
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2.1 RIVER CHANNEL



!
BORI~IG NO.

HD83-10

d ..... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~«W

I
z u'" LIMITS ~ONTEN_'"

SIEVE ANAlYSIS (%) I
w ILl 0 .... >- Oc;:..... -' :I:- W;;;'"
C- a., w ......

U:::lI'l~ COBBLE GRAVEL SAND SILT/CLAY
ao: w ... L.l. P. L. PI. Wc (%)~ :'ll~ a.. C- W -« 0"'",

« «>- w W Z ..... _ >-ww
lI'l cr., .... o~ :::::lU ... J: ~ ...

1 l3ULK 4-5 GM N/A 46.2 39.7 14.1 - - - - -
2 l3ULK 8-10 - N/A - - - - - - - -,
~ULK 14-15 GP-G' N/A 61.9 30.0 8.1 - - - -3 -

4 BULK 20-22 GP-G N/A 59.2 33.2 7.6 - - - - -

5 B1JLK 23-27 - N/A - - - - - - - -

6 ~ULK 30-31 Sl-1 N/A 35.1 48.9 16.0 - - - - -

~
7 Bl.JI1~ 34-36 GW N/A 58.2 38.3 3.5 - - - - -
8 BULl< 40-42 - N/A - - - - - - - -
9 BULI< 46-48 GW-G' N/A 72.7 21.2 6.1 - - - - -

10 BULl< 50-52 GP-G N/A 56.7 37.0 6.3 - - - - -
I"

11 Bl[JlJ< 55-57 GW-G N/A 57.0 37.2 5.8 - - - - -

t'
12 BULl' 60-65 GW N/A 60.6 35.8 3.6 - - - - -

13 Bl[JlJ< 65-70 - N/A - - - - - - - -
I'

14 BULl< 70-75 GW-G N/A 61.6 31.0 7.4 - - - - -
15 BlJI.J< 75-80 GP-G N/A 56.1 33.3 10.6 - - - - -
16 BlJLI< 80-85 G'W--G N/A 45.8 45.3 8.8 - - - - -

I: 17 BlJLF 85-90 - N/A - - - - - - - -

18 Bl.JLI' 90-95 GP-G NjA 70./ LU.l 9.2 - - - - -
t

~
Remarks:

0

~

......

J

J
J

1
I

J

.-
LA.B TEST SUMMARY

rJoring No. HD83-10

~sitna Hydroelectric Project
SUS/TNA JOINT VENTURE



BORING NO.
HD83-11

6
...... ,~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.

REMARKS
~«wz ~t;;

SIEVE ANALYSIS [%) I LIMITS !cONTENT
w w 0 .... >-

O~...... ...... :c- !:!;!iii Vl
~w~CL. CL. w ~~ .... 1I'l6 COBBLE GRAVEL SAND SILT/CLAY L.L. P. L. p.1. Wc (%)~ ~Q. Q.w -« o ~VI

« «>- Ww
5d~

>-ww
VI Vl .... o~ :c ~ ....

1 BUil< 10-15 - N/A - - - - - - - -

2 BI.JIl< 15-18 - N/A - - - - - - - -

3 BlJLI< 20-25 GW-Q N/A 60.1 31.1 8.8 - - - - -
4 BlJLI< 25-30 SP-9 N/A 30.1 62.1 7.8 - - - - -

5 BULF 32-35 - N/A - - - - - - - -

I 6 Bl.JLF 35-40 - NfA - - - - - - - -

7 BllU 40-43 - N/A - - - - - - - -
8 B1[U:"f< 51-55 GP-G N/A 64.7 28.8 6.5 - - - - -

I 9 BULl< 55-60 - N/A - - - - - - - -

I

I

t

I

L Remarks:

I

-

....

J

1
1

J
J

J
j

1

LAB TEST SUMMARY
~Joring No. HD83-11

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE
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: BORING NO.
HD83-12 :

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~~WZ '::dt;;

SIEVE ANAlYSIS (%l I LIMITS !cONTENT
w ILl 0 .... >- 00.:...J --' x- wu;VJa.. a.. w ~~ Li:VJ O COBBLE GRAVEL SAND SILT/CLAY

0.: w~ U. p.l. p.1. We ("10)~ ~a.. a.. w -c:( O~VJ

c:( c:(>- Ww Z--' >-ww
VJ VJ ~ o~ ::l U i= X :E.~

:

1 BUll< 10-15 - N/A - - - - - - - -
2 BT.JI.J< 15-20 - N/A - - - - - - - -
3 Brll 20-25 GP-{l N/A 54.5 37.0 8.5 - - - - -
4 BUI.J< 25-30 GP-Gr N/A 70.4 22.9 6.7 - - - - -
5 Btll 30-35 - N/A - - - - - - - -

t 6 BlJLI< 35-40 Gw-G N/A 51.0 41.9 7.1 - - - - -

7 Btn 40-45 - N/A - - - - - - - -i

8 BIJLF 45-50 - N/A - - - - - - - -
9 Bfn 50-55 - N/A - - - - - - - -

10 B1JLF 55-60 - N/A - - - - - - - -
I'

11 BULF. 65-70 - N/A - - - - - - - -

t:
12 BUil 70-73 GP-G N/A 56.9 33.8 9'.3 - - - - -

.

13 BUU 75-76 - N/A - - - - - - - -
I

t

f

l Remarks:

,

.....

1

1

J
J
~
I

1

J

J
1

.LAB TEST SUMMARY
noring No. HD83-12

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83-13

0 .,.jl~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~~Wz ul-
I LIMITS CONTEN_VI

SIEVE ANALYSIS (%)w w 0l4.>- Oar:..... ..... I- wii)en
a.. a.. .... 1-

ii:Vl~ COBBLE GRAVEL SAND SILT/CLAY
ar: wI-

L.L. P. L. p.1. Wcl%l~ ~~ a.. W
-~

o I- en
~ ~>- WW Z ..... _ >-ww
en VI I- o~ ~Ul- I ~I-

1 [BULK 10-15 - NjA - - - - - - - -
2 IBULI< 15-20 SP NjA 44.7 52.0 3.3 - - - - -
3 Bl~ 20-25 - NjA - - - - - - - -

4 BULl< 25-30 GP-Qi NjA 54.1 35.8 10.1 '- - - - -
5 BlJI.1< 30-35 sp-sr- NjA 46.0 48.6 5.4 - - - - -
6 BULl< 35-40 - NjA - - - - - - - -

7 BULK 40-42 - NjA - - , - - - - - -
8 BULK 45-57 - NjA - - - - - - - -
9 BULI< 50-52 - NjA - - - - - - - -

I; 10 BULK 55-57 G~ NjA 52.6 38.9 8.5 - - - - -
11 BUI...R 60-62 - NjA - - - - - - - -
12 BT.JLI< 65-67 - NjA - - - - - - - -
13 BT..1I1' 70-72 GP-Q NjA 63.2 27.5 9.3 - - - - -

,-

I

Remarks:

l

1
1

J
J
1
1
I

~

1

1
I

1

SUS/TNA JOINT VENTURE

lAB TEST SUMMARY....,
. toring No. HD83-13

Susitna Hydroelectric Project
--------------------------



-
BORING NO.

RD83 14

d .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~c(~z ':dVl
SIEVE ANAlYS IS (%) I LIMITS 1c0NTEN

w w 0 .... > Oc.:.... .... J:- Wu;1I)
ao: wI-Q.. Q..

w ~~ i:i: Vl O COBBLE GRAVEL SAND SILT/ClAY L.l. P.l. p.1. Wc (%)~ ~Q.. Q..W -« o ~Vl

c( c(> wW Z .... _ >ww
Vl Vl I- 0 .... ~Ul- I ~I-

1 l3uLK 10-15 N/A - - - - - - - --
2 SULK 15-20 - N/A - - - - - - - -

3 BULK 20-25 GW N/A 70.0 27.8 2.2 - - - - -
4 SULK 25-30 Gw-GM N/A 60.0 34.4 5.6 - - - - -
5 BlLK 31-32 GW N/A 60.0 35.1 4.9 - - - - -

I

I

I

I

I

I

I

I

L Remarks: .

1

-

1

1

J
J
I

j
I

J
1

LAB TEST SUMMARY
.....

loring No. RD83-1Lf

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HnRi..,

(j .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~~Wz ~tn

SIEVE ANALYSIS (%) I LIMITS fcONTENl
w w 0 .... :>- 00<:..... ....

~- ~i:iion
Q. Q. w ~~ .... lIl a COBBLE GRAVEL· SAND SILT/CLAY ~ ~tn l.L. P.l. PI. Wc(%l~ ~Q. Q.W -~
~ ~:>- WW z ..... _ :>-ww
III 1Il~ o~ =:lUI- ~ ~I-

1 BUU 6-8 - N/A - - - - - - - -
2 BfJI1 10-12 GW N/A 55.5 40.0 4.5 - - - - -
3 BUll 14-16 GW N/A 64.7 31.1 4.2 - - - - -
4 BlJIl 21-23 GW N/A - - - . - - - - -
5 BW 26-28 GP-Gl N/A 68.0 24.2 7.8 - - - - -

I

I I

I Remarks:

1

1
1
1
1
1
1

J

J
1
1
1

1
1

LAB TEST SUMMARY....
1 loring No. HD83-15

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE
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J BORING NO.
HD83-16
"'I~ PARTICLE SIZE ANALYSIS REMARKS6 $:i<C(w ATTERBERG MOtST.z ~t:;

SIEVE ANAlYStS (%) I LIMITS rCONTEN'

j w w 0 .... >-
00'... -' ::I:- winV')
0' w~Q.. Q.. w ~~ iL: V1 0 COBBLE GRAVEL SAND SILT/CLAY L.L. p.L. p.1. Wc (%)~ ~Q.. Q..w -c{ o ~trl

<C( <C(>- Ww z .... >- Ww
V'I V1 ~ o~ =>ui= ::I:~~

J 1 BULK 8-10 - N/A - - - - - - - -

2 BULK 12-15 N/A - - - - - - - -
)

3 BULK 15-18 GW N/A 70.4 24.8 4.8 - - - - -
..

1
1
1
,

1
1
1
1
1
1
i

1
1
1

Remarks:

1
LAB TEST SUMMARY
,"'oring No. HD83-16

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
;:'nR ~_1 7

d .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~<O(~z ~II) I LIMITS IcONTENl

w ILl 0 ..... >- SIEVE ANALYSIS (%) o eo:--' --' r- WLilLfla.. Q..
w 1-1-

~Lfl~ COBBLE GRAVEL SAND SILT/CLAY
eo: wI- L.L Pl. p.1. Wc(%l~ ~Q.. Q..W -<0( o I- Lfl

<0( <0(>- WW 5di= >-ww
II) II) I- o~ r ~I-

1 BULl< 16-18 SP N/A 47.8 49.2 3.0 - - - - -

2 BtlLI< 20-22 GP-G N/A 65.5 28.6 5.9 - - - - -
3 BUll 25-28 - N/A - - - - - - - -

"

4 BtU 35-37 SP-Sf N/A 37.7 56.1 6.2 - - - - -
5 BtU 32-35 - N/A - - - - - - - -
6 BUIl< 40-42 GW N/A 83.3 15.7 1.0 - - - - -

7 BtU 46-48 SP N/A 41.1 56.5 2.3 - - - - -
8 BUU 53-55 GW N/A 79.6 18.6 1.8 - - - - -
9 BtJLF 55-58 - N/A - - - - - - - -

L
I

I Remarks:

.....

i

i

J
I

1
1
1

1
1
1
1
1
1
1

1

LAB TEST SUMMARY
noring No. HD83-17

$usitna Hydroelectric Project
SUS/TNA JOINT VENTURE



, BORING NO.
HD83-18

0 §I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
«wz l:::!tn

SIEVE ANAlYSIS (%) I LIMITS CONTENw ~I ou..>-
00/:-' -, ::c- winV')

0-
~w 1-1-

U:V')~ COBBLE GRAVEL SAND SILT/CLAY
0/: wI-

LL. P. L. p.1. Wc[%l~ 'a.. o..W -« o I- V')
« «>- W W Z -'_ >-ww
V') crt l- ou.. ::lUI- ::C~I-

I 1 13ULK 6-7 GP-GM 3.6 59.2 31.4 5.8 - - - - -

2 13ULK 10-12 GM 0.0 49.4 35.3 15.3 - - - - -

3 ~UI.K 16-17 8M 0.0 39.5 45.5 15.5 - - - - -
4 BtJLK 20-21 GW-GIv. 0.0 55.7 36.3 8.0 '- - - - -
5 BULK 23-24 SW-ffi./ 0.0 33.4 55.1 11.5 - - - - -

l

.

I

I

l
Remarks:

J

J
J
.1

J
,.,..

J
1
1

1

SUSITNA JOINT VENTURE

fila'"LAB TEST SUMMARY
~

30ring No. HD83-18

Susitna Hydroelectric Project
,,-,------_._--_.._.. ---------------------



1

1
J

"I
F""

l
1
J
1
1
I

1
1
1

1
1

1

1
1

BORING NO.
l-m~':\_1 Q

d .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~«wz ~lii I LIMITS .cONTEN

w w 0 .... >- SIEVE ANAlYSIS ("!o)
00:.... .... :I:- wijiV')

Q.. o..w 1-1-
ii:

Vl 3 COBBLE GRAVEL SAND SILT/CLAY
0: wI- L.L. P.L. PI. We ("/,,1~ ~o.. o..W -« o I- VI

« «>- WW z .... >-w w
VI VI I- 0 .... ;:)U~ :I:~I-

1 BuLK 14-15 GP 0.0 56.8 42.4 0.8 - - - - -

2 aULK 19-20 - 0.0 - - - - - - - -

3 BULK 27-28 GW 0.0 68.3 28.5 3.2 - - - - -
4 aULK 31-32 - 0.0 - - - - - - - -

5 l3ULK 37-38 SP 0.0 39.0 59.0 2.0 - - - - -

6~ 41-42 - 0.0 - - - - - - - -

7 IBULK 46-47 SP 0.0 9.3 88.3 2.4 - - - - -
8 lBULI< 51-52 SP 0.0 5.5 92.3 2.2 - - - - -
9 lBULK 60-61 SP-S1" 0.0 35.3 59.5 5.2 - - - - -

10 iBULK 65-66 - 0.0 - - - - - - - -
11 BULl< 67-68 GW 0.0 54.8 41.2 4.0 - - - - -
12 BUI.J< 71-72 GP 0.0 74.9 24.5 0.6 - - - - -
13 BillJ< - - - - - - - - - - ,-

14 BULl< 77-78 - 0.0 - - - - - - - -
15 BUI.J< 80-81 - 0.0 - - - - - - - -

Remarks:

LAB TEST SUMMARY-'orin9. No.. HD83-19

Susitna Hydroelectric Project

11

SUSITNA JOINT VENTURE



i

I BORING NO.
HD83-20 -- -

.... J~ PARTICLE SIZE ANALYSIS REMARKS0 ~oc(w ATTERBERG MOIST.z ':dt; I LIMITS CONTENl

1
w LU 0 .... >- SIEVE ANAlYSIS (%) - 0 co:.... .... I- wii5 rn
"- "-w 1-1- ;o:rn O COBBLE GRAVEL SAND SILT/CLAY ~ ~t; L.L. P.l. P.L Wc (%)~ ~"- ,,-LU -oc(
oc( oc(> w LU

5di= >ww
on rn I- 0 .... I ~ I-

1 1 13ULK 10-15 GW N/A 78.5 20.9 0.6 - - - - -

2 BULK 15-20 - N/A - - - - - - - -
1 3 13ULK 20-27 GW N/A 77.2 20.2 2.6 - - - - -

1 4 l3uLK 30-33 - N/A - - - - - - - -

~ULK 33-38 GW N/A 55.9 35.9 8.2 - - - -5 -

L 6 BULK 42-45 SP 33.5 62.8 3.9 - - - - - -

1
7 BULK 46-48 GW N/A 49.2 47.9 2.9 - - - - -
~ULK 54-55 N/A - -8 - - - - - - -

~ 9 SULK 57-60 GW N/A 73.3 25.1 106 - - - - -
10 ~ULK 61-65 GW N/A 64.6 31.3 4.3 - - - - -

1 11 SULI< 66-68 GM N/A 36.0 30.5 33.5 - - - - -

1 12 iBuLI< 70-75 - N/A - - - - - - - -

1
L
L
L

L
L

Remarks:

L
LAB TEST SUMMARY
p;oring No. HD83-20

~usitna Hydroelectric Project
SUSITNA JOINT VENTURE



.....,-------------------------------,

(j .... I~ PARTICLE SIZE ANALYStS ATTERBERG MOIST. REMARKS
~«wZ ~t;; I LIMITS iCONTENw w 0 .... >- SIEVE ANAlYSIS (%) 001:.... .... r- win'"Q.. Q.. w 1-1- ~.,,~ COBBLE' GRAVEL SAND SILT/CLAY

01: wI- L.L. Pl. p.1. Wc{%l~ ~Q. Q..w -« 01-."

« «>- ww Z .... _ >- Ww
." "'1- o!::. ~Ul- r ~I-

1 Bll.J< 1-2 8M N/A 7.5 74.6 17.9 - - - - -

2 BULK 6-7 - N/A - - - - - - - -

3 BULK 10-12 - N/A - - - - - - - -

4 BULK 15-18 G~ N/A 61.1 33.2 5.7 .- - - - -

5 BULK 20-25 GW N/A 74.7 23.9 1.4 - - - - -
6 BULK 26-28 GW N/A 60.6 29.6 9.8 - - - - -

7 BULK 30-33 SP N/A 31.5 66.3 2.2 - - - - -
8 BULK 36-38 - N/A - - - - - - - -
9 BULK 40-45 SP N/A 32.4 63.4 4.2 - - - - -

10 BULK 45-50 GP N/A 51.8 43.8 4.4 - - - - -
11 BULK 50-55 - N/A - - - - - - - -
12 BULK 55-60 SP N/A 19.7 76.7 3.6 - - - - -
13 BULK 60-65 GP N/A 59.5 32.5 9.0 - - - - -

I
"""

.-1 BORING NO.
HD83-21

J
1

1

1
!

1
1
J

1
1
1
1
1

1
1 Remarks:

1--------------------------------------......1
·LAB TEST SUMMARY
-loring No. HD83-21

~usitna Hydroelectric Project
SUSITNA JOINT VENTURE



.'!""""--------------------------.....,

6 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~c(wz ~ln , LIMITS CONTEN'w \J..' Ou..> SIEVE ANALYSIS (%)
0Cl:~ ~ I- wii'ill'l

Q.. Q.. W ~~ U:lI'ltj COBBLE GRAVEL SAND SILT/CLAY
Cl: w~

L.L. P.l. P.1. Wc (%)~ ~Q.. Q..W -c( O~1I'l

c( c(> w W z~ > Ww
II'l 1I'l~ o~ ::JU~ I~~

1 SULK 3-5 GP N/A 74.5 23.6 1.9 - - - - -
2 &JLK 5-8 GW N/A 72.7 23.8 3.5 - - - - -
3 ~ULK 10-17 - N/A - - - - - - - -
4 l3ULK 21-23 GW-Glv: N/A 58.5 36.3 5.2 - - - - -

5 IBULK 25-28 GW N/A 57.8 39.2 3.0 - - - - -

6 BULK JU-j4 N/A 67.~ --ZO.T 6.0 - - - -~........

7 BULK 35-38 GW N/A 61.2 34.2 4.6 - - - - -
8 IBULK 40-42 - N/A - - - - - - - -
9 BULK 45-48 SP N/A 27.7 69.0 3.3 - - - - -

10 BULK 50-53 - N/A - - - - - - - -
11 BULl< 54-58 GW NjA 66.1 31.0 2.9 - - - - -
12 IBUW 61.-6<-0 ~/A - - - - - - - -
--r:J IJ:SUUI 0;:)'-01 l.'if .t1. 00."':1: L;;:).'::J :J. 1 - - - - -~... '"""

14 BULl< 70-72 GW N/A 59.1 37.1 3.8 - - - - -
15 BIn 74-78 - N/A - - - - - - - -
16 BULl< 80-83 - N/A - - - - - - - -
.if IJ:SUUI ts~-ts I LVfi o'::J • .l ~.j.U I.~ - - - -'-'... ~

1

~

1
J
.t

1
1
1
L
,

1 Remarks:

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

1

1

J BORING NO. HD83-22

1

J
1

LAB TEST SUMMARY
"Soring No. HD83-22

'Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83-23

< «

0 .... I:E PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~.c(wz ':,dtn I LIMITS ~ONTENT
w w 0"'> SIEVE ANALYSIS (%) o eo::--' --' :::c- wijil/)
Q.. Q.. w 1-1- U::If)~ COBBLE GRAVEL SAND SILT/CLAY

eo:: wI- u. P. L. P.I Wc (%):E :EQ.. Q..W -.c( o I- If)

.c( «> w W
§ui=

>w w
If) If) I- o~ :::c :E l-

I ~ULK 2-4 - N/A - - - - - - - -
2 ~ULK 5-8 Gw-G: N/A 66.7 28.1 5.2 - - - - -
3 !BULK 10-13 GW~ N/A 57.7 34.7 7.6 - - - - -
4 ~lJLK 15-18 ,... N/A - - - - - - - -
5 BlILK 21-24 GW N/A 61.5 34.5 4.0 - - - - -
6 BllI..I< 25-28 GM N/A 47.4 38.4 14.2 - - - - -

7 BULK 32-34 SP N/A 40.1 55.4 4.5 - - - - -
.8 BULK 39-41 - N/A - - - - - - - -

9 BULK 45-48 8M N/A 43.3 44.1 12.6 - - - - -
10 BULK 51-53 Gw-Q- N/A 60.1 33.7 6.2 - - - - -
11 BlJI.J< 55-58 - N/A - - - - - - - -
12 BULI< 61-65 - N/A - - - - - - - -
13 BlJI.J< 67-69 8M N/A 34.8 50.6 14.6 - - - - -

L
Remarks:

1

J
j

1

1

1

1
1
1
1
i

1

1
1
I

1
1
1

LAB TEST SUMMARY
noring No. HD83-23

tiusitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83 24

(j ~l~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
«(wz '.:db;

SIEVE ANALYSIS (%l I LIMITS fcONTENTw w 0 .... > Oel'-' .... r- wiij<flQ.. Q.. w ~~ ii:<fl O COBBLE GRAVEL SAND SILT/CLAY
0' w~ L.L. P. L. P.1. Wcl%l~ ~Q.. Q..w -«( o ~Vl

«( «> Ww z .... >ww
Vl <fl ~ o~ :::lU~ r~~

1 13ur.J< 8-10 GW N/A 73.4 22.1 4.5 - - - - -

lA ~ur.J< 10-12 GP-GM N/A 67'.3 25.4 7.3 - - - - -

2 ~ULK 12-15 GP-GM N/A 61.8 28.7 9.5 - - - - -

-

Remarks:

0

I.,.

L

I,....

L
I
"""

L
L

1

1
1
I'

1
t.....

1
1

1

1

SUSITNA JOINT VENTURE

LAB TEST SUMMARY
F-Ioring No. HD83-24

Susitna Hydroelectric Project
----------,-'--~--""---_.....:...-_-----



BORING NO.
HD83-25

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS«wz ~tn

SIEVE ANALYSIS (%) I LIMITS CONTEN
w UJI ou..> o eo:-' -' ::z::- wii;1J1
0.. o..w 1-1- U::: lJ1 a COBBLE GRAVEL SAND SILT/CLAY

eo: wI- l.l. P.l. p.1. Wc (%)~ ~o.. o..W -« o I-IJ1
« «:>- WW Z -'_ :>- W w
IJ1 V) I- o~ ::lUI- ::z:: ~I-

, bnr.U" , ~_, C; ~ NIp,. c;e:;.Q ~Q e:; ~.h - - - - -
., RTlT .K ?1-?1=i ~W N/A 6R 5 ?7.3 4.2 - - - - -
3 BULK 25-28 GP N/A 50.0 45.3 4.7 - - - - -
4 ~ULK 41-45 GW N/A 57.9 39.1 3.0 - - - - -
5 BULK 45-48 SW N/A 34.0 62.8 3.2 - - - - -'

6 6ULK 50-58 SW N/A 32.0 65.0 3.0 - - - - -

7 aULK 61-63 - N/A - - - - - - - -
8 ~lJLK 71-74 GW~ N/A 67.9 26.7 5.4 - - - - -

Remarks:

.~J
I

1
1
1

L
1

1

1
1

1
1
1
1
'I
r.t..

1

1

1

LAB TEST SUMMARY
-loring No. HD83-25

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



1
BORING NO.

RD83 Q16
~I~ PARTICLE SIZE ANALYSIS REMARKSd ~«W ATTER8ERG MOIST.

, z ':din , LIMITS CONTEN

1
w w 0 ..... > SIEVE ANALYSIS (%) OCll:~ ~ I- win'"
~ ~w 1-1- ii:"'ti COBBLE GRAVEL SAND SILT/CLAY

Cll: wI- L.L. P. L. PI. Wc (%)
~ ~~ ~w -< o I- '"

«> WW Z ~_ >w w

'" '" I-
0 ..... ::lUI- I ~ l-

I 1 13UiLK 10-13 - N/A - - - - - - - -

2 13UiLK 15-18 _.~ - N/A 61.2 31.8 7.0 - - - - -....., ""

1 3 IBULK 20-23 - N/A - - - - - - - -

1 4 !BULK 25-28 GP~ N/A 68.9 25.7 5.4 - - - - -

5 IBULK 30-33 GP~ N/A 65.0 26.4 8.6 - - - - -

1 6 !BULK 35-38 - N/A - - - - - - - -

7 ~ULK 40-43 SF-SIY N/A 27.0 65.8 7.2 - - - - -
1 8 !BULK 45-48 N/A - - - - - -- - -

1 9 !BULK 52-54 GM N/A 48.7 34.0 17.3 - - - - -
10 !BtU 55-58 - N/A - - - - - - - -

1 11 !BULK 61-63 sw-sr- N/A 34.7 58.0 7.1 - - - - -

1
12 Bl[1< :1: - N/A - - - - - - - -v.... v,-,

l..j I1:SUU IV' -/,j ~/A ,j'.::1. / L.'::J.'::J JU.<r A L.:J .l.:;1 '0 IUS "L.. /'0

1
L
'I
"~

L

L
L

Remarks:

L
'LAB TEST SUMMARY
:-ioringNo. RD83-26

~usitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83-27

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
c(wz ':::!lii I LIMITS !cONTENTw w 0 .... :>- SIEVE ANALYSIS [%) 000:...J ...J J:- wi/ien

Q. o..w 1-1- u: en t5 COBBLE GRAVEL SAND SILT/CLAY
00: wI-

L.L. P. L. p.1. Wr;[%l~ ~o.. o..W -c( o I- en
c( c(:>- WW

5d~
:>-ww

en U'l I- 0.'::. J: ~I-

1 BULK 10-13 GW N/A 77.3 19.6 3.1 - - - - -
2 BtU 15-18 GP-Qi N/A 69.0 24.7 6.3 - - - - -
3 BULK 20-23 - N/A - - - - - - - -
4 BULl< 28-30 - N/A - - - - - - - -
5 BULK 31-35 GP-G N/A 70.6 24.3 5.1 - - - - -
6 BULK 35-38 - N/A - - - - - - - -

7 BULl< 40-45 GP N/A 72.9 22.7 4.4 - - - - -
8 BULK 45-48 GP N/A 58.1 38.0 3.9 - - - - -
9 BULI< 50-52 GP N/A 73.2 22.9 3.9 - - - - -

10 BULl< 55-58 - N/A - - - - - - - -
11 BULl< 60-64 GW-Q N/A 71.6 23.1 5.3 - - - - -
12 BULl< 65-68 GP-Q N/A 66.5 24.4 9.1 - - - - -

'"

Remarks:

1
1

1
1
1
1
1

1
1
1
1
L
L
L
L
L
L
LAB TEST SUMMARY-loring No. HD83-27

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83-"S ..

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
«w

Z ~tn !cONTEN'w 0 .... >- SIEVE ANALYSIS (%) I LIMITSw Ol:ll:-' -' ::z::- wjiilll
Q. Q. w .........

U:::1Il~ COBBLE GRAVEL S.AND SILT/CLAY
l:ll:w .... L.L. P. L. PI. Wc (%)~ ~Q. Q.W -« o .... 1Il

« «> WW Z-,_ >ww
III III ..... o~ :=lu .... ::z::~ ....

1 ~ULK 10-13 GW N/A 73.3 23.6 3.1 - - - - -

2 ~ULK 14-18 GP-GM N/A 68.7 23.9 7.4 - - - - -

3 l3ULK 20-24 GP-GM N/A 62.0 28.8 9.2 X NOI -PIc sti - Gs =2.75

4 ~ULK 25-28 GP-GM N/A 64.6 29.0 6.4 .- . - - - -
5 l3ULK 30-34 GW-GM N/A 64.7 29.4 5.9 - - - - -
6 aULK 34-35 SP-SM N/A 12.6 81.6 5.8 X - - - - Gs =2.78

7 BULK 41-45 - N/A - - - - - - - -
8 BULK 46-48 SP N/A 25.1 71.5 3.4 - - - - -
9 BULK 52-55 - N/A - - - - - - - -

10 BULK 65-68 GP-G': N/A 65.3 25.7 9.0 - - - - -

1 Remarks:

11--------------------------------------__--1

LAB TEST SUMMARY
noring No. HD83-28

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



I

J BORING NO.
HD83-29

0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKSo«wz ~t;

SIEVE ANALYSIS (%) I LIMITS 1C0NTENl

J w w 0 .... >- 00::-J -J :t:- win Vl
~ ~w 1-1-

LL:Vl~ COBBLE GRAVEL SA/I.ID SILT/CLAY
0:: wI- L.L. Pl. p.1. Wc (%)~ ~~ ~w -0« o I-V')

0« 0«>- WW Z -'_ >-ww
Vl Vl I- 0 .... ::::lUI- :t: ~ I-

J 1 aULK 10-15 - N/A - - - - - - - -
i aULK 15-20 Gw-G: N/A 56.8 37.6 5.6 - - - -2 -
j

3 !BULK 20-25 GW-G N/A 55.8 34.6 9.6 - - - - -
'.

J 4 IBULK 25-30 - N/A - - - - - - - -
5 IBULK 30-33 GP-G N/A 49.1 41.0 9.9 - - - - -

I 6 IBULK 35-40 - N/A - - - - - - - -......

1 7 BULK 43-48 GP N/A 50.3 45.5 4.2 - - - - -
8 IBULK 50-54 - N/A - - - - - - - -

J. 9 BULK 55-58 SW N/A 43.0 53.7 3.3 - - - - -
,

10 BULK 65-68 - N/A - - - - - - - -
1 11 BULl< 73-75 GW N/A 73.9 22.4 3.7 - - - - -

~

l
"
I

I I-
1

1
1
1 Remarks:

0

~
LAB TEST SUMMARY

;1oring No. HD83-29

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



! BORING NO.
HD83-30

6 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKSI «w
I z ~tn

SIEVE ....NALYSIS (%) I LIMITS iCONTEN
W w cu.> Oll<:-' -' ::I:- wVjon

~ ~tn
Q.. Q. w 1-1-

u:::on~ COBBLE GRAVEL SAND SILT/CLAY L.L. P.L. P.1. Wc (%)~ ~CL CL W -«« «> WW Z -'_ >w w
on on I- c~ :=lUI- ::I: ~I-

I 1 IBULK 10-15 - N/A - - - - - - - -
2 BULK 15-20 GP N/A 56.4 39.2 4.4 - - - - -
3 BULK 20-25 GW N/A 67.2 29.2 3.3 - - - - -

I 4 BULK 27-30 - N/A - - - - - - - -
5 lBULK 30-35 GW-G' N/A 61.3 32.1 6.6 - - - - -

I 6 lBT.JLI< 35-38 SW-9' N/A 24.3 68.4 7.3 - - - - -

7 iBULK 40-45 - N/A - - - - - - - -
8 lBULK 45-48 SP N/A 43.8 52.9 3.3 - - - - -
9 BULK 55-58 - N/A - - - - - - - -

10 BULK 60-65 GW N/A 63.6 33.4 3.0 - - - - -

I

I

1
I

1""".
I

..L
Remarks:

!

1

.....

J

J
j

1
1

J
J

·LAB TEST SUMMARY
i>~oring No.HD83-30

$usitna Hydroelectric Project
SUSITNA JOINT VENTURE



----'-----------------------------....,
HD83-31

BORING NO.

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«Wz ul-
fcONTENT

_ II)
SIEVE ANAlYSIS 1%) I LIMITSW lJ.1 0 .... >-

00.::-oJ -oJ I- wiijll)
Q.. 0.. W 1-1- U::II)o COBBLE SAND SILT/CLAY

0.:: wI- l.l. ?l. P.l. Wcl%}~ ~Q.. Q..W -4:: GRAVEL o I- II)
« «>- W W z -oJ_ >-ww
II) U"l .... o~ ::lu .... I :::El-

l BULK 1-2 GW-G' N/A 59.7 33.4 6.9 - - - - -
2 IBULK 5-8 - N/A - - - - - - - -
3 BULK 10-13 GW N/A 67.9 28.9 3.2 - - - - -
4 BULK 16-18 - N/A - - - - - - - -

5 BULK 21-24 - N/A - - - - - - - -
6 BULK 25-28 GW N/A 75.4 21.5 3.1 - - - - -
7 BULl< 30-32 - N/A - - - - - - - -
8 BULl< 40-43 SP N/A 30.7 67.3 2.0 - - - - -
9 BULl< 45-48 sw N/A 29.3 65.8 4.9 - - - - -

10 BULl< 55-56 - N/A - - - - - - - -
11 BULI< 56-58 GW-Q NjA 59.4 33.6 7.0 - - - - -

J
j

I
~

J
i

:1
r
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J
1
J
1
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1
L

L
LRemarks:
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LAB TEST SUMMARY
-loring No. HD83-31

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83-32

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS4(wz ul-
I LIMITS IcONTENl_ VI

SIEVE ANALYSIS [%)w w 0 .... >- Oao:..... ..... :r:- wiijVla.. a.. w 1-1- u::: VI 0 COBBLE GRAVEL SAND SILT/CLAY ~ ~li; L.t. P.L. P.1. Wc[%l~ ~a.. a.. W -4(
4( 4(>- Ww z ..... >- Ww
VI VI I- 0 .... ;:)U~ :r: ~ l-

I Bt.JLI< 10-13 - N/A - - - - - - - -
2 BULI< 15-18 GW N/A 78.6 18.4 3.0 - - - - -
3 BULK 20-23 GP-GJ.II N/A 61.0 30.3 8.7 - - - - -
4 BULK 25-26 GW N/A 51.8 43.4 4.8 - - - - -
5 BlJIl< 27-28 - N/A - - - - - - - -

j
; ,

,

,

"

Remarks:

L

J
1
I.....
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1

.1
1
1
'I
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SUSITNA JOINT VENTURE

LAB TEST SUMMARY
-'oring No. HD83-32

Susitna Hydroelectric Project
----------------------



-
BORING NO.

HD83-33

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
«wz ~tn

ANALYSIS (%)
, LIMITS IcONTENlw w OLL> SIEVE Oel:-' -' ::I:- wj;j<ll

Cl.. Cl.. w 1-1-
U::::<II~ COBBLE GRAVEL SAND SILT/CLAY

eI: wI-
L.L. P. L. PI. Wc(%l~ ~o.. o..W -« o I- <II

« «>- wW Z-' >-w w
<II <II I- OLL ~ui= :I: ~ l-

I I3ULK 10-15 GW N/A 68.3 28.2 3.5 - - - - -,

2 BULK 15-20 - N/A - - - - - - - -
3 BULK 20-23 GP-GM N/A 55.1 34.4 10.5 - - - - -

1

t
I

,
]...

i

:.

,

I'

>:

L
L
L
LRemarks:
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L
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SUSITNA JOINT VENTURE

LAB TEST SUMMARY
-oring No. . HD83-33

Susitna Hydroelectric Project
----------------------------



BORING NO.
HD83-34

...

0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
oo:(l:!:!Z ~1Il I LIMITS 1c0NTENlw w o~:>- SIEVE "'NAlYS~S (%) 00<:-' -' :z::- w<i)1Ila.. o...w 1-1- LL<I)6 COBBLE GRAVEL S..v..ID SILT/CLAY

IX wI- U. P.l. p.1. Wc (%)~ ~o... a.. w -00:( o I- III
00:( 00:(:>- Ww Z -'_ :>- ww
III III I- o~ ::lUI- :z:: ~ l-

I IBULK 6-7 - N/A - - - - - - -

2. BULK 10-13 GP~ N/A 57.0 33.9 9.1 - - - -

f

L
.L

Remarks:
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L
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LAB TEST SUMMARY
~oring No. HD83-34

\:>usitna Hydroelectric Project
SUSITNA JOINT VENTURE



I
BORING NO.

HnR1-~'

0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

«w
Z ~t;

SIEVE ANALYStS (%) I LIMITS !cONTEN'w lJ,.1 ou..>- 00<:-' -' I- wjj'i'"a.. Q. w ~~
i:i:"'~ COBBLE GRAVEL SAND SILT/CLAY ~ ~t; 1.L. P. L. p.1. We [%1:E ~.a.. a.. w -«

« «> Ww Z -'_ >ww
V'l V'l ~ o~ ~U~ I :E ~

1 BULK 3-5 GW-GM N/A 67.4 27.1 5.5 - - - - -

2 3ULK 5-8 GW N/A 68.2 27.3 4.5 - - - - -
3 3ULK 10-13 N/A - - - - - - - --
4 I3ULK 15-18 GW N/A 72.8 25.1 2.1 - - - - -
5 ~ULK 20-23 N/A - - - - - - - --
6 6ULK 25-28 - N/A - - - - - - - -

7 SOLK 30-33 GW-GM N/A 50.7 43.7 5.6 - - - - -

8 BULK 35-38 GW N/A 54.8. 41.3 3.9 - - - - -

I 9 BULK 40-43 - N/A - - - - - - - -
10 BULK 45-48 GP N/A 69.2 25.9 4.9 - - - - -

t

I

1

1
1 Remarks:

i
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J
J
J
1
1
i

J
1

LAB TEST SUMMARY
noring No. HD83-35

~usitna Hydroelectric Project
SUSITNA JOINT VENTURE



...,

BORlNG NO.
m_R~. "f,

J
0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.

REMARKS
oC(Wz I:::!l:ii

(%) I LIMITS CONTEN
W W 0 .... >- SIEVE ANALYSIS 00.:...... -, :r:- wVi~
~ ~w ....~

U:::<I'l~ COBBLE GRAVEL SAt>lD SILT/CLAY
ex w .... L.L. P. L. P.1. Wc[%l~ ~"- ,,-W -oC( o .... <Il

oC( «>- w W z ...... >-w wI <I'l <I'l .... o~ ::>ui= J:~"",

J 1 SULK 5-8 GW~ N/A 63.4 31.5 5.1 - - - - -

2 BULK 10-13 GP-G-: N/A 59.7 28.8 11.5 - - - - -
J 3 IBULK 15-18 - N/A - - - - - - - -

~
4~ 20-22 - N/A - - - - - - - --,

[11
~,

r

, 11
.....
i

J
rf
~

1
i

f:-
,I'
......

,

1
I....

T,-
1

Remarks:

1
.LAB TEST SUMMARY
r;;oring No. HD83-36

·dusitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



BORING NO.
RD83 37

0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
4(w

Z ~l:n
SIEVE ANAlYSIS (%) I LIMITS icONTENl

w w 0 .... > 001:...... --' ::I:- Wii'jlll
a.:: wI-Q. Q.

w 1-1-
U:::1Il~ COBBLE GRAVEL SAND SilT/CLAY l.l. P.l. PI. Wc (%)~ ~Q. Q.w -4( o I-tI')

4( 4(> WW Z --'_ >ww
tI') III I- o~ ::)UI- :r:~1-

I. 1 U3UI.J< 1-5 GW N/A 70.4 25.9 3.7 - - - - -

2 BUI.J< 5-8 - N/A - - - - - - - -
3 BUI.J< 10-13 GP-G' N/A 63.9 30.6 5.5 - - - - -
4 BUI.J< 15-18 - N/A - - - - - - - -

5 BUI.J< 20-25 GW N/A 73.7 23.5 2.8 - - - - -
6 BULK 25-26 GW N/A 75.3 22.9 1.8 - - - - -

I 7 BULl< 30-35 - N/A - - - - - - - -
8 1BULl< 35-40 - N/A - - - - - - - -
9 BUIJ< 40-45 GW N/A 74.2 22.2 3.6 - - - - -

10 Bt..JLI< 45-50 GW N/A 81.8 14.4 3.8 - - - - -
11 BUL~ 50-55 - N/A - - - - - - - -

12 BUI.J< 55-60 - N/A - - - - - - - -
13 BUI.J< 60-65 GW N/A 81.7 15.4 2.9 - - - - -

I
BUU 65-70 GP..-Gl N/A 72.2 20.6 7.2 - - - - -14

I 15 BtJIi 70-75 - N/A - - - - - - - -
16 1BtJLl< 75-80 GP-Q N/A 75.6 19.2 5.2 - - - - -

1 17 BUI.J< 85-88 - N/A - - - - - - - -

18 BUU 88-94 GW N/A 77.6 20.1 2.3 - - - - -

19 IBUll 96-10b - N/A - - - - - - - -
1 20 BUIJ lIOO-I0[:) GP N/A 55.2 41.6 3.2 - - - - -
!

1 Remarks:

!
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J
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J

LAB TEST SUMMARY
;loring No. RD83-37

Susitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



~

1
BORING NO.

HD83-37

0 ~J~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

«W
Z u~

I LIMITS !cONTEN'-'" SIEVE ANALYSIS (%)W U..I 0"-> 000:

1
--' --' ::I:- win'"

~ ~t;:;
A. A. w ~~ U:"':5 COBBLE GRAVEL SAND SILT/CLAY L.l. PL. PI. Wc(%l~ ~A. Q..w -«
« «> WW Z--'_ >w w

'" '" ~ o~ :::lU~ ::I:~~

J 21 ~T1T.K 11-11.1 GW N/A 68.6 27.5 3.9 - - - - - I

22 RTlT.K 18-12 N/A - - - - - - - --
I I:lTlT.K 25-13( N/A - - - - I23 - - - - -
1~

24 Ior1Tu 31-13 GP-GC N/A 68.2 21.7 10.1 - - - - -
t iRm .K 36-14( GW-GrI. N/A 76.0 18.2 5.8 - - - -- 25 -

1 26 l3lJLK 40-14 - N/A - - - - - - - -
,

1

~

1
Of-
I

1
I,...

1
f......

L
Remarks:

1
':

I

1r-

I ...AS TEST SUMMARY
~oring No. HD83-37

'..;usitna Hydroelectric Project
SUSITNA JOINT VENTURE



HD83-38
,i

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

«w
Z v~ LIMITS CONTENl_V)

SIEVE ANAlYSIS [%) Iw w 0 .... >- 00::..... ..... :x::- !:!;!ii'i Vl
CL. CL. w ~~ .... lIltj COBBLE GRAVEL SAND SILT/CLAY ~ ~ln L.L. P. L. p.1. We [%1~ ~CL. CL. w -«
« «>- Ww z ..... >- Ww
V) Vl ~ o~ :::>V~ J: ~~

1 I3ULK 3-6 GP-GM N/A 57.6 33.5 8.9 - - - - -

2 I3ULK 7-10 - N/A - - - - - - - -

3 I3ULK 13-15 GW N/A 57.6 37.7 4.7 - - - - -

4 BULK 17-20 - N/A - - - - - - - -

5 BULK 23-25 GW N/A 75.0 22.4 2.6 - - - - -

6 aULK 25-27 - N/A - - - - - - - -

7 BULK 30-33 GP-GM N/A 57.8 32.8 9.4 - - - - -
8 ~ULK 35-38 - N/A - - - - - - - -
9 BULK 40-43 8M N/A 42.3 43.3 14.2 - - - - -

10 BULK 45-48 - N/A - - - - - - - -
11 ~ULK 50-53 GM N/A 41.3 40.1 18.6 - - - - -
12 aULK 55-58 - N/A - - - - - - - -
13 iBULK 60-63 GP-G': NjA 59.9 30.8 9.3 - - - - -

14 BULK 65-68 - N/A - - - - - - - -
15 iBULK 70-73 GP-G' N/A 70.0 23.0 7.0 - - - - -

16 !BULK 75-78 - N/A - - - - - - - -

17 BULK 80-83 GW N/A 77.1 18.0 4.9 - - - - -
18 BULK 85-88 - N/A - - - - - - - -
19 BULl< 90-93 GW-Gr' N/A 54.5 39.1 6.4 - - - - -

BORING NO.

I
""'"

I
1
,1 Remarks:

1--------------------------------------'

J
J
J
j

Ir-
j

I
i~

1
1

LAB TEST SUMMARY
rioring No. HD83-38

.dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



HD83·-39

Remarks:

0 ~I:E PARTICLE SIZE ANALYSIS AHERBERG MOIST. REMARKS
<{w

z ~li; I LIMITS CONTENl
W W 0 .... > SIEVE ANALYSIS {%}

00::...J ...J r- wiiill)
a.. a..·w ~~ U::II)O COBBLE GRAVEL SAND SILT/CLAY

0:: w~
L.l. P.L. PI. Wc (%}:E :Ea.. a,.W -<{ o ~V'l

<{ <{> wW SCi=:
>lJ.I w

V'l II) ~ 0 .... r :E~

1 BULK 5-8 GW-G- N/A 58.2 35.1 6.7 - - - - - GJ=:=2.74

2 BULK 10-15 - N/A - - - - - - - -
3 BULK 15-20 GP-G N/A 60.7 32.5 6.8 - - - - - Gs =2.80

4 BULK 20-25 - N/A - - - .- - - - -

5 BULK 25-34 GP-G N/A 50.7 42.1 7.2 - - - - -

6 IBULK 35-40 - N/A - - - - - - - -

7 BULK 40-48 GW N/A 59.5 36.6 3.9 - - - - -

8 BULK 50-55 - N/A - - - - - - - _.
9 BULK 55-60 GW.....Q N/A 72.4 21.2 6.4 - - - - -

10 BULl< 60-65 - N/A - - - - - - - -

11 BULK 65-70 GP~ -N/A 65.8 26.5 7.7 - - - - - Gs =2.82

12 BULl< 70-74 - N/A - - - - - - - -

13 BULK 75-78 SM N/A 40.2 43.3 16.5 - - - - -

14 BULB 80-85 - N/A - - - - - - - -

It::. IPTTr.l<: Qt::..•QQ ,c:::P_1C:l\ MIn. .1.n 7 S3,1 h ,? - - - - - I~ ..,,?7F..
16 BULK 90-95 - N/A - - - - - - - -
17 BULK 100-10 GP-G N/A 54.3 37.0 8.7 - - - - - Gs =2.76

18 BULK 105-10 ~ - N/A - - - - - - - -
19 BULK 108-11 BGW-G N/A 61.4 33.4 5.2 - - - - -

20 BULK ll.l5-11 SGP~ N/A 52.4 37.8 10.1 - - - - -

BORING NO.

J
J
!

j

j
,

J
J
J
J
J
1
1
J
,1
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I

J
I,-

-------------......;..-----------------,

1
LAB TEST SUMMARY.....

I 30ring No. HD83-39

Susitna Hydroelectric Project
SUS/TNA JOINT VENTURE



BORING NO.
HD83-39

(j ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~w
Z I::!ti

SIEVE ANAlYSIS (%1 I LIMITS kONTEN
w w ou..>-

001:-' -' J:- w;nVl
01: wI-a.. a..

w 1-1-
U:::Vl~ COBBLE GRAVEL SAI'IID SILT/CLAY L.L. p.L. p.l. Wc (%)~ ~a.. a.. W
-~ o I- en

>- Ww~ <>- WW Z -'_
J: :::E l-on en I- o~ ::JU ....

21 brrr .K 20-12 N/A - - - - - - - --
22 brrr .K 23-12 Gw--Gl'< N/A 68.9 25.6 5.5 - - - - -

I
BULK N/A - - - - -23 30-13 - - - -

24 BULK 35-13 SP-~ N/A 56.3 34.0 9.7 .- - - - - Gs =2.77

25 BUI...K 40-14 N/A - - - - - - - --
r 26 BUI.J< tl.45-14 BGW-G N/A 68.4 26.3 5.3 - - - - -,

t

l

1
i

Remarks:

i

-I
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J
1
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LAB TEST SUMMARY
noring No. HD83-39

dusitna Hydroelectric Project
SUS/TNA JOINT VENTURE



BORING NO.
HD83 40

d ~ ~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

..{ LLI
Z ~tri

SIEVE ANAlYSIS (%) I LIMITS CONTEN
W W 0"->- OlX..... ..... J:- wii'jVl
Q.. Q..

w 1-1-
u::V')~ COBBLE GRAVEL SAND SILT/CLAY

lXWI- u. P. L. p.1. Wc (%)~ ~Q.. Q..w -oc( o I-V')
0« <>- w W Z ..... _ >- W wV') V') I- o~ ::lUI- J::!:I-

1 1BULl< 4-8 - N/A - - - - - - - -

2 1BULl< 10-15 Gw-G' N/A 52.6 38.9 8.5 - - - - -

3 BULl< 15-20 - N/A - - - - - - - -

4 BULl< 20-25 - N/A - - - - - - - -
5 BlJLF 25-30 GW N/A 59.7 36.1 4.2 - - - - - Gs =2.76

6 BULl< 30-35 Gw-G' N/A 69.3 24.4 6.3 - - - - -

I

I

I
Remarks:
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1
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1
1

1
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1
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'LAB TEST SUMMARY
r""Joring No. HD83-40

$usitna Hydroelectric Project
SUS/TNA JOINT VENTURE



HD83-41

(j
I I I~I~ PARTICLE SIZE ANALYSIS REMARKS

«w ATTERBERG MOIST.
Z ~t; I LIMITS ~ONTENTw w 0 .... >- SIEVE ANAlYSIS (%) Oc<:~ ~ :I:- w in 111
0... Q. w ~~

~~~ COBBLE GRAVEL SAND SILT/CLAY
c<:w~ L.L. p.L. p.1. Wc(%l~ ~Q. Q.w o ~111

« «>- Ww 5di=
>-ww

111 111 ~ o~ :I: ~~

1 BULK 5-10 8M NjA 34.2 48.8 17.0 - - - - -
2 BULK 10-15 - NjA - - - - - - - -

3 BULK 15-20 GP-GM NjA 55.1 35.9 9.0 - - - - - Gs =2.76

4 BULK 20-25 - NjA - - - .- - - - -

5 BULK 25-30 8P-Sl-Io NjA 32.6 57.5 9.9 - - - - -

6 BULK 30-35 GP-G!o NjA 47.0 43.7 9.3 - - - - - Gs =2.76

7 BULK 35-40 - NjA - - - - - - - -

8 BULK 40-45 - NjA - - - - - - - -
9 BULK 45-50 8M NjA 32.5 51.3 16.2 - - - - - Gs =2.78

10 BULK 50-55 - NjA - - - - - - - -
11 BULK 55-60 GP-Qi NjA 54.7 39.4 5.9 - - - - -

12 BULK 60-65 GP-Qi NjA 47.6 45.6 6.8 - - - - -
13 Bt.JLI< 65-70 SW-~ NjA 40.1 48.1 11.8 - - - - -

14 BT.JLI< 70-75 GM NjA 45.7 38.8 15.5 - - - - - Gs =2.68

15 BUlJ'i 75-80 - NjA - - - - - - - -
16 BULlI 80-83 - NjA - - - - - - - -

1
1

] BORING NO.

I
I
i

J
J
j

J
J
I

1
)
,

1
1
,

1

1

1
1 Remarks:

f

1,---------------------------------------'
'LAB TEST SUMMARY
lloring No. HD83-41

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO.
HD83-1.. Z

~~~~._~

0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST_
REMARKS·

oe(w
Z u~ LIMITS iCONTENT_ VI

SIEVE ANALYSIS (%) I
w w Ou...> 00.:-' -' :1:- wiijU'l
0- o..w ~~ L:LU'ltj COBBLE GRAVEL SAND SILT/CLAY

ao:LU~
L.l. P. L. PL Wc (%)~ ~o.. o..W -oe( o ~Vl

oe( oe(> LU W Z -'_ > LU W
VI VI ~ o~ :::lU~ ::c :E ~

1 IBULK 12-17 N/A - - - - - - - -

2 ~ULK 20-23 SF N/A 32.1 63.2 4.7 - - - - - Gs=2.76

3 1BULl< 25-28 GW N/A 64.2 32.0 3.8 - - - - -

4 IBULK 30-33 GP-G N/A 64.0 29.1 6.9 - - - - -
.

5 BULK 35-38 SW N/A 46.7 48.9 4.4 - - - - -
6 1BULI< 40-43 - N/A - - - - - - - -

7 BULI< 45-48 8M N/A 19.1 66.9 13.2 - - - - -
8 BULI< 50-55 - N/A - - - - - - - -

9 BtJLI< 55-60 SP N/A 47.6 44.1 3.3 - - - - - G5 =2.75

10 BT.JLI< 60-65 G"W-G N/A 61.6 32.6 5.8 - - - - -
11 BtJLI< 65-68 SC N/A 31.5 32.9 35.6 - 26 18 8 -

Remarks:

1

1
J
1

1
1

1

1
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L

L
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L
L
LAB TEST SUMMARY
""oring No. HD83-42

'=iusitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



I
BORING NO.

HD83-43
....,

0 ~I~ PARriCLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

«w
Z ul-

I LIMITS CONTENl_VI
SIEVE ANAlYSIS (%)

J
LLJ W o u.. >.

O~..... ..... :I:- win VlQ. Q. w 1-1-
~"'~ COBBLE GRAVEL SAND SILT/CLAY ~ ~tii L.l. p.L. p.1. Wc (%)~ :lEa.. Q.w -«

« «> Ww Z ..... _ >ww
Vl Vl I- o~ ::lUI- J: ~I-

1 BULK 10-15 SF N/A 46.3 50.2 3.5 - - - - -1

2 IBULK 15-20 GP N/A 50.1 46.8 3.1 - - - - -
1 3 IBULI< 20-25 N/A - - - - - - - --

1 4 1BULl< 25-30 mv N/A 50.6 46.9 2.5 - - - - -

BULl< GW-G N/A 56.9 35.4 7.7 - - - -5 30-35 -

1 6 BULl< 35-40 SP N/A 37.6 58.6 3.8 - - - - - Proctor D698
m::oy:-:lai "lnC'f

BULl< 40-45 GW-G' N/A 70.6 24.4 5.0 - - - - - wopt=6.0%

1 7 G =2.83
.,-

BULl< N/A - - - -8 45-50 - - - - -

I 9 IBULF 50-55 SM-SC N/A 39.7 41.4 18.9 - 22 18 14 -
~

10 BULl' 55-58 - N/A - - - - - - - -
I 11 BUU 60-63 GM N/A 56.5 25.5 18.0 - - - - -~

1 12 BUU 65-67 SW N/A 41.1 56.8 2.1 - - - - -

I.....

1
1
1
1
1

Remarks:

L
'LAB TEST SUMMARY
40ring No. HD83-43

dusitna Hydroelectric Project
SUS/TNA JOINT VENTURE



....,'------------------------------,

6 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS«wz ~li; I LIMITS !cONTENTw w ou..> SIEVE ANALYSIS (%l o eo:-' -' :c- winV'a.. a.. w ........

U::V'~ COBBLE GRAVEL SA/'IID SILT/CLAY
eo: w ....

L.L. P.l. p.1. Wc(%l~ ~a.. a.. w -« o .... Vl

« «> WW Z-' >w w
Vl Vl .... o~ ::::I U i=. :c::E ....

1 SULK 10-15 SW N/A 44.6 52.7 2.7 - - - - -
2 ~ULK 15-18 SP N/A 34.7 60.8 4.5 - - - - -

3 ~ULK 18-25 - N/A - - - - - - - -
4 ~ULK 25-30 SP N/A 47.4 50.7 1.9 - - - - -
5 ~ULK 30-35 GW N/A 64.4 31.7 3.9 - - - - -
6 ~ULK 35-40 - N/A - - - - - - - - Proctor 698

n-o.,v:-:1~<:;""'('i-

7 ~ULK 40-45 SP N/A 33.5 63.6 2.9
wopt.=10.0- - - - - G =2.81

::;

8 ~ULK 45-50 SW-SC N/A 39.9 51.4 8.7 - 25 20 5 -
9 IBULK 50-55 GW~ N/A 51.0 43.4 5.6 - - - - -

10 !BULK 55-60 - N/A - - - - - - - -
11 BULK 60-65 GW-Q N/A 53.4 39.5 7.1 - - - - -
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1
LAB TEST SUMMARY

:soring No. HD83-44

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



1
BORING NO.

HD83-A5

(j ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
«w

1
z ~t;;

SIEVE ANALYSIS (%) 1 LIMITS rCONTEN'w w 0 .... >- 00.:..... ..... :1:- w<;;V)
~w ...Q. Q. w ...... u::: V)~ COBBLE GRAVEL SA/Io,ID SILT/CLAY L.L. PL. P.1. Wc (%)~ ~Q. Q.LU -« o ... v)

« «>- LU W Z ..... _ >-LU wV) V) ... o~ ::lU ... r::E ...

1 1 SULK 0-4 - N/A - - - - - - - -
2 SULK 4-7 Gw-GM N/A 60.2 32.0 7.8 X - - - -

1 3 J3ULK 10-13 N/A - - - - - - - -

1 4 aULK 14-17 Gw-Gl N/A 62.9 31.2 5.9 - - - - -
5 IBULK 20-23 - N/A - - - - - - - -

1 6 ~ULK 24-27 GM N/A 47.8 40.1 12.4 X Nol -PI, sti t- -

1 7 IBULK 30-33 - N/A - - - - - - - -

SW-~8 IBULK 35-38 N/A 39.2 51.5 9.3 X - - - -

~ 9 SULK 40-43 - N/A - - - - - - - -
! 10 BULK 45-47 GP-GM N/A 45.2 46.4 8.4 - - - - -
l 11 BULK 50-53 - N/A - - - - - - - -
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Remarks:

I

:

1
L.AB TEST SUMMARY
~oring No. HD93-45
I

•dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



-~-------------------------..,

(j ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«11.1z ~t;; I LIMITS CONTENl
w w ou..:>- SIEVE ANALYSIS (%) 00'-' -'

~-
wij'iVl

Q.. Q..
w 1-1- ii: Vl t5 COBBLE GRAVEL SAND SILT/CLAY

0' wI- L.l. P. L. p.1. Wr;[%l~ ~Q.. Q.w -« Ol-Vl
oct: «>- 11.111.1 5ui= >- Ww
Vl Vl I- o~ ~ ~I-

1 RTTT J< ?-J:; - N/A - - - - - -
? BTJT .I< 5-10 Gw-G- N/A 54.3 33.1 10.6 - - - - -

3 BUI..R 10-13 - N/A - - - - - - - -
Organic content=

4 BUI..R 13-16 CH N/A 24.7 18.0 57.3 - 56 52 4 - 13.9%
Organ1c content

5 1BUI..R 17-20 8M N/A 5.9 47.5 46.6 - No ~-Pl !lsti ro - 2.8%

6 BUI..E< 20-25 - N/A - - - - - - - -

7 BUU 25-29 GP-c;r N/A 48.2 42.4 9.4 - - - - -
8 Bt1.LI' 30-34 - N/A - - - - - - - -

9 BUU 34-39 GP-Gl N/A 46.8 43.7 9.5 - - - - -
10 BULl< 40-45 SP N/A 32.3 63.5 4.2 - - - - -
11 BUU 45-48 - N/A - - - - - - - -

I

'i.· BORING NO. HD83-46
I

1
1

~
1 Remarks:

1.--------------------------------------......
LAB TEST SUMMARY
"1oring No. HD83-46

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKSo(w
: Z vI-

LIMITS CONTEN
_ V)

SIEVE ANAlYSIS (%) Iw w 0 .... >- Oao:...... ...... r- wiiiV)a.. a.. w ~I-
":V)~ COBBLE SILT/CLAY

ao: wI-
U. P.l. p.1. We (%1~ ~a.. a.. W -0( GRAVEL SA/I.ID o ~V)

0( 0(>- WW
~ u+= >- Ww

Vi V) +- o~ r ::E l-

I ~ULK 2-4 GP-GM N/A 63.3 30.5 6.2 - - - - -
2 BULK 4-8 SM N/A 35.5 45.8 18.7 - N01 -PIc sti -
3 IBULK 10-14 - N/A - - - - - - - -

4 IBULK 20-23 GW-GM N/A 56.7 36.0 7.3 - - - - -
5 IBULK 24-28 SP N/A 37.7 59.0 3.3 - - - - -
6 IBULK 30-33 - N/A - - - - - - - -

7 IBULK 34-38 GW N/A 50.6 44.8 4.6 - - - - -
8 IBULK 40-41 SP-~ N/A 14.1 77.7 8.2 - - - - -
9 IBULK 41-45 - N/A - - - - - - - -

10 IBULK 45-48 - N/A - - - - - - - -
11 IBULK 60-64 GW-QJ N/A 47.1 43.0 9.9 - 18 15 3 -
12 IBULK 64-65 - N/A - - - - - - - -

,

J BORING NO. HD83-47

f--

L Remarks:

I'F .......l

LAB TEST SUMMARY
r-loring No. HD83-47

dusitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



0 ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKSo«wz u .....
LIMITS !CONTENT

_ <I)

SIEVE ANAlYSIS ("/,,) I
W W 0 ..... >

00.:...... ...... I- wjj;<I)
~ a.. ..........

U:::<I)~ 0.: w .....
=E =E~ a.. W -0« COBBLE GRAVEL SAND SILT/CLAY 0 ..... <1) L. L. P. L. p.1. Wc [%)
0« «> W W z ...... > Ww
<I) lI'l ..... o~ ::::lU~ I~ .....

1 BULK 10-15 - N/A - - - - - - - -
2 BULK 15-19 sp N/A 14.9 80.7 4.4 - - - - -
3 BULl< 19-25 - N/A - - - - - - - -
4 1BULl< 25-30 sp-go N/A 42.5 48.9 8.6 .- No Il-Pl sti C! -

5 BULK 30-35 - N/A - - - - - - - -
6 BULF 35-40 GW N/A 67.2 31.2 1.6 - - - - -

7 BtJLI< 42-47 GW N/A 53.2 43.9 2.7 - - - - -
8 BtJLI< 50-55 - N/A - - - - - - - -
9 BT..JI.J< 55-58 SP N/A 20.7 76.1 3.2 - NoI1-P1 Ilsti t:: -

10 BULl'. 60-65 - N/A - - - - - - - -

11 IBUU 65-69 GW-G N/A 32.9 60.9 6.2 - - - - -
12 loou 70-75 GP-G N/A 51.2 38.0 10.8 - - - - -
13 BUU 75-78 - N/A - - - - - - - -

14 BUll 80-85 GC N/A 49.7 33.7 16.6 X 27 18 9 -

15 B{,JI.J 85-88 GP-G1 N/A 57.2 33.8 9.0 - - - - -

II BORING NO. HD83-48
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L.AB TEST SUMMARY

...qoring No. - HD83-48

Jusitna Hydroelectric Project
SUSITNA JOINT VENTURE



HD83-1

(} ..... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~-e{wZ ~li; LIMITS CONTENlSIEVE ANAlYSIS (%) I
w I.L' ou..>- Ocx..... _.

I- win<n
C- a.. w ~~ Li:<Il3 SILT/CLAY ~ ~li; Wc (%)~ ~a.. a.. W --e{ COBBLE GRAVEL SAND L.L. P. L. p.1.
-e{ -e{>- WW z ..... >-ww
<n VI ~ o~ ::>V~ I~ ....

1 BtJLK 2-9 SM N/A 33.4 48.3 18.3 - - - - -
2 8PT 9-10 - - - - - - - - - 8.9

3 BtJLK 19-20 SM N/A 20.2 49.1 30.7 X - - - -
BULK 26-28 N/A 40.0 30.2

' ..

4 8M 29.8 - - - - -
5 S1?T 28-29 - - - - - - - - - -

6 BIJLK 32-34 SM-SC N/A 21.1 39.5 39.4 X 18 13 5 -
7 BtJLK 37-38 - - - - - - - - - -
~ !:::>PT j~-jY - - - - - - - - - -

9 BtJLK 44-45 - - - - - - - - - -
10 BIJLK 50-52 8M N/A 11.3 42.7 46.0 X No iJ.-Pl ~stlp-

11 BULK 55-56 SM N/A 17.8 41.4 40.8 - - - - -

12 BIJLK 60-62 SM N/A 27.0 32.9 40.1 - - - - -
13 BIJLK 65-66 SC N/A 25.8 37.8 36.4 - 24 14 10 -

13B 8PT 69-71 SC - - - - - 42 18 24 12.4

14 BUil 71-72 SM N/A 19.7 35.1 45.2 X - - - -
15 BUil 75-76 SM N/A 22.6 41.1 36.3 - - - - -
16 Bl.JI1i 77 - - - - - - - - - -
17 BULl< 80-81 SM N/A 30.2 39.7 30.1 - - - - -
18 BT.JLB 85-88 SM N/A 21.3 42.3 36.4 - Nc ~-Pl asti t:-

18B 8PT 89-90 - - - - - - - - - 11.3

Remarks:
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L.AB TEST SUMMARY
".E:Joring No. HD83-1

Jusitna Hydroelectric Project
SUSITNA JOINT VENTURE



HD83-1

0 ..JI::E PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~o{wz ul- LIMITS !CONTENT_VI
SIEVE ANAlYSIS(%) I

w· W 01.1..>- 00<:-,. -' :1:- wiijo.l'l
a.. a.. w 1-1- U::o.I'I b SILT/CLAY

a<: wI-
l.l. P.L. PI. We (%)::E ::Ea.. a.. W -0{ COBBLE GRAVEL S.Afl"JO 01-0.1'1

-< o{>- WW Z ..J_ >-w w
0.1'1 VI I- o~ =:JUI- r ::E l-

i

Ii

19 lBuLK 90-92 SM N/A 20.5 44.7 34.8 - - - - 1-

20 BULK 95-96 8M N/A 37.4 43.0 19.6 - - - - -
21 'RT1ff .K 00-10 8M N/A 30.4 40.5 29.4 - - - - -
22 BULK 07-lm 8M N/A 19.8 47.3 32.9 X No~-Pl ~sti h-

23 IRT11T J( 14-1lE 8M N/A 27.3 43.4 29.3 - - - - -
24 IRTlT .T( 21-12, 8M N/A 29.9 41.2 28.9 - 17 15 2 4.4

25 I'RT1ff.r< 26-12i 8M N/A 21.6 48.9 29.5 _. 17 15 2 2.6

26 IHm .T( 31-13 SM-S ~ N/A 9.2 54.3 36.5 - 19 14 5 5.3

27 BULK 36-13~ SM+S ~ N/A 12.0 50.9 37.1 - 20 14 8 5.8

28 BULK 41-14 SM N/A 17.8 56.7 26.1 X 18 16 2 2.7

29 ImlT.K 46-14~ 8M N/A 21.5 51.4 27.1 - Non PIa ;;tic 4.7

30 ~RTlT J< 51-15 - - - - - - - - - -
31 RTlT .r< 61-16 8M N/A 35.3 41.6 23.1 - Non PIa ;;tic 2.9

32 IRTlT.K 66-16~ - - - - - - - - - 3.1

33 IRTlT .r< 74-17f - - - - - - - - - 1.3

. 34 BULK 78-18C 8M N/A 13.6 74.4 12.0 - 0.6, - - -
i 35 I'RT ,IT .r< 83-18' 8M N/A 38.1 49.8 12.1 - Non PIa ;;tic 2.2f
!
i 36 BULK 88-19C 8M N/A 43.4 44.0 12.6 - - - - 2.7!
, 37 Imrr .r< 94-19( 8M N/A 10.8 64.0 25.2 X. Non ..PIa ;tic -I
i

38 BULK ~00...20. 8M N/A 20.1 52.1 27.8 - 18 16 2 12.6
I

BORING NO.

Remarks:
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LAB TEST SUMMARY
~oring No. HD83-1

~usitna Hydroelectric Project
SUS/TNA JO/NT VENTUflE
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BORING NO. HD83-1

d .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~c(w

Z ~ti; LIMITS CONTEN'w U-I Qu...> SIEVE ANALYSIS (%) I

.... _. r- wiijen o a.:
CL.

~w ~~
~en~ ~ ~ til~ • CL. CL. W -c( COBBLE GRAVEL SAND SILT/CLAY L.L. P.L. PI. Wc (%)

c( c(> w W
5d~

>ww
en III ~ a!:;. r~~

39 1=l.TlT J(D08-21 SW-~ N/A 21.3 69.2 9.5 - - - - -

40 BULK~25-23 8M N/A 15.4 63.7 20.9 ...: NOn PIa tic -
41 BULK 243-24 ) SM-sd N/A 22.0 38.9 39.1 X 20 16 4 -

42 BULl< 255-25 'CL N/A 11.7 21.8 61.0 .- 26 18 8 13.2 Organic Content
2.1%

43 BULl< 260-26 SC N/A 22.4 37.8 39.8 - 31 17 14 8.5 Organic Content
1.4%

44 BULl<~63-26 8M N/A 18.5 32.4 49.1 - - - - 18.0

45 BUI..F~70-27 CL N/A 0.7 6.1 93.2 - - - - 22.7

46 BULl<~76-27 3 CL-MI N/A -0- 1.6 98.4 X 25 20 5 21.4

47 BUI..F~82-28 i CL N/A -0- 5.3 94.7 - 31 22 9 24.0

48 BULl<~90-29 CL N/A -0- 2.5 97.5 - 29 22 7 22.0

49 BUI..F 295-29 5GM N/A 35.2 34.6 30.2 - - - - -
50 BULl< 299-30 )GM N/A 34.2 28.2 37.6 X - - - -

51 BtJLI< 304-30 5 - - - - - - - - - -
52 PI[ IT.J< ~05-30 :> Gw-Q N/A 66.6 26.7 6.7 - - - - -
53 BOU 308-30 ;l GP-Gl N/A 72.5 19.7 7.8 - - - - -
54 BUU~09-31PGP-Gl N/A 51.1 37.4 11.5 X Non ~Pla stic-

55 BOU~12-31SGP N/A 64.8 33.0 2.2 - - - - -
56 BUIJ [314-31pGW N/A 58.0 39.9 2.1 - - - - -
57 BUIJ ;316-31 rJ SW N/A 37.8 59.1 3.1 - - - - -
58 BULE 321-32 2 GP £VA b.1.U ..:54.::> 4.::> - - - -

Remarks:

0

LAB TEST SUMMARY
~oring No. HD83-1

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



....,--------------------------------------.,

0 -112: PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~<I(w

Z ':,dtn I LIMITS kONTENl
w lJ,J 0 ..... >- SIEVE ANALYSIS (%) Ocr:-I -I I- wijiV)
a. a. w ........

U:::V)~ COBBLE SilT/CLAY 2:5 ~ tn L.L. P.L. PI. Wc (%)~ ~a. a. w -<I( GRAVEL SAND
<I( <1(>- Ww

~di=
>-ww

V) V) .... o~ I~""

1 BuLK 3-8 sr-1 12.2 27.1 47.5 13.2 - - - - -
2 SPT 8-10 8M 0.0 26.0 55.1 18.9 - - - - 12.5

3 BULl< 13-14 GM 9.7 44.4 31.3 13.1 - 20 17 3 8.1

4 BUI.J< 14-17 GP-<~ 8.8 57.8 24.4 9.0 - - - - 17.7

5 SFT - - - - - - - - - - -
6 BlJLI< 18-2D GM 0.0 51.0 36.9 12.1 - - - - 12.7

7 SPT 20-21 - - - - - - - - - 16.6

8 BULl< 24-25 8M 0.0 2.8 74.5 22.7 - No Il-Pl sti P10.8

9 SPT 28-29 - - - - - - - - - 12.1

10 BtJLI< 33-34 8M 0.0 4.8 79.2 16.0 - - - - 8.2

11 BllLl< 36-37 SW-~lM 0.0 12.7 76.5 10.8 - - - - 6.1

12 SPT 38-39 - - - - - - - - - 5.9

13 BI.JI..J< 40-41 SC 0.0 2.1 64.9 33.0 - 34 23 11 19.2

14 BIJI.,I< 44-45 8M 0.0 0.9 85.7 13.4 - - - - -
15 BlJU 46-47 8M 0.0 15.1 70.1 14.8 - - - - 6.4

16 BUll 49-50 SW-~ lM 0.0 16.1 72.9 11.0 - - - - 5.2

17 BULF 52-53 8M 0.0 5.5 82.0 12.5 - Nc h-Plastip -

18 BUU 55-56 SW-~~ 0.0 3.5 84.9 11.6 - Nc p-P1astib 6.1

19 SFT 58-59 - - - - - - - - - -
20 BUlJ 61-62 SW-1~ 0.0 29.1 59.8 11.1 - - - - -

1
I....

1
Remarks:1
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I BORING NO. HD83-2
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'LAB TEST SUMMARY
rJoring No. HD83-2

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



SUS/TNA JOINT VENTURE

BORI~lG NO. HD83-2
,

d ..... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~«wz ul- LIMITS jcONTEN1_ VI

SIEVE ANAlYSIS (%) I
w ~ 0"'>- o ell:..... -, I- win Vl
0- O-w 1-1- LLVl3 COBBLE GRAVEL SAND SILT/CLAY

CI: wI- LL. p.L. PI. Wc (%)~ ~O- O-W -« o I- VI
« «>- WW Z ..... _ >-ww
VI <n I- 0'" ~Ul- J: ~I-

'11 lorrr Ie t::.t::._t::.7 ~ f'\ f'\ ~ ') Q~ a 1') a - l\Tt'"'I _01 .C!t-; ... -:t,?

')') PJ'lT.1< 71_7? ~-~M f'\ ?Q n &=;1 Q 1n .1 - - - h.()

23 BlJI.1< 76-77 - - - - - - - - - -
,

I

I

I
Remarks:

I

I
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i
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\LAB TEST SUMMARY
rCloring No. HD83-2

;Jusitna Hydroelectric Project
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BORINIG NO. HD83-3

0 ..... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~<{Wz '.::dti LIMITS kONTEN'w OLL.>- SIEVE ANALYSIS (%)
,

w Oc<:..... ..... :I:- ~UiU'll;L l;LW ~~
LL.U'l~ COBBLE GRAVEL SAND SILT/CLAY

c<:w~
L.L. Pl. P.1. Wc{%l~ ~l;L l;LW -<{ o ~U'l

<{ <{>- WW z ..... >- W w
U'l U'l ~ o~ ::::lui=: :I: ~~

1 1Bt.JLI< 7-9 - - - - - - - - - -
2 IBULl< 14-15 SM-SC 0.0 13.0 41.7 45.3 X 2 14 6 15.4

3 8FT 18-19 ML - - - - - 1 14 1 11.8
...

4 BULR 22-23 ML-CI 0.0 12.0 37.0 51.0 .- 1~ 15 4 14.6

5 8FT 28-29 - - - - - - - - - 12.0

6 BULl< 30-31 SM-Be 0.0 7.6 44.0 48.4 - 2D 14 6 10.5

7 BUL!< 36-37 - - - - - - - - - 14.3

8 8PT 38-40 SM+SC 0.0 12.9 45.8 41.3 X IB 13 5 10.6

9 BT..1I.J< 46-47 - - - - - - - - - 6.2

10 SPT 58-59 - - - - - - - - - 12.3

11 BULl< 63-64 - - - - - - - - - 4.4

12 BULl< 68-69 - - - - - - - - ~.~

.L:S J:jULlI /,j-/4 liM v.v 44.:l ..:SV.:l :l:>.b - .N pn -1-' ast lC ~.o

Remarks:

LAB TEST SUMMARY
~oring No. HD83-3

Susitna Hydroelectric Project

~~. -~~(I)
SUSITNA JOINT VENTURE



1"""' ....,

d ..JI=E PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~«wz u ....

LIMITS fcONTEN~
_ II)

SIEVE ANAlYSIS (%) Iw w 0 .... >- 00l:..J ....l ::I:- wUil/)Q.. Q.. w ........
U::l/)~ COBBLE GRAVEL SAND SILT/CLAY

a: w ....
l.l. P.l. PI. Wc (%)=E =Eo.. Q..w -« o .... 11)

« «>- Ww Z..J >- Ww
VI VI I- o~ ::::lU~ ::I: :E l-

I 6FT 7-8 8M 0.0 14.4 51.6 34.0 - - - - 12.2

2 BuLK 7-9 8M 0.0 30.3 44.8 24.9 - No -PI;: sti -

3 ~ 17-19 S>1 0.0 8.2 43.7 48.1 - - - - 15.0

4 ~ULK 17-19 8M 0.0 17.5 46.2 36.3 '- No -PI;: sti -
5 ~ULK 23-24 8M 0.0 18.6 44.8 36.6 - - - - -
6 ~ULK 31-32 ML 0.0 1.8 27.0 71.2 X 21 18 3 16.7

7 ~ULK 35-36 sw-~ 8.3 39.2 41.0 11.5 - No -PIc sti ' -

8 ~PT 47-49 - - - - - - - - - -

9 BtlLK 58-59 8M 0.0 24.3 46.5 29.2 - 17 16 1 -
10 BULK 60-61 8M 0.0 16.1 37.7 46.2 X 17 14 3 -

11 BULK 73-74 - - - - - - . - - - 14.7

12 BULK 77-78 CL 0.0 0.4 11.0 88.6 - 28 19 9 15.4

13 BULK 85-86 sc 0.0 25.8 28.3 45.9 X 24 17 7 8.3

14 BULK 87-88 SM-SI. 0.0 20.5 43.4 36.1 - 19 14 5 -

J BORING NO· HD83-4

1
I;

1
I,...

1

~,

SUS/TNA JO/NT VENTURE

1
1

~1 Remarks:

r
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·LAB TEST SUMMARY
r~oring No. HD83-4

.\:)usitna Hydroelectric Project



-'-------------------------------,

d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

<l(w
z !:,dt;; I LIMITS CONTEN"T
w w Ou..>- SIEVE ANALYSIS (%) 00:-' _I I- winV'!
CL

~~
..... 1-

U:::V'!~ COBBLE GRAVEL SAND SILT/CLAY
~ wI-

L.L. P.l. p.1. Wc (%)~ a.. W -<0( Cl I- In
<0( «>- wW Z -'_ >- W w
V'l <I'll ..... o~ ::::lu ..... I~ .....

1 BULI< 8-9 SM 0.0 0.0 68.5 31.5 - - - - - ( 5=2.69

2 BULl< 14-15 CL-MI 0.0 1.4 32.6 66.0 X 22 16 5 46.5

3 BID 21-22 CL 0.0 0.5 12.1 87.4 X 31 20 11 74.5

4 SPT 28-30 CL-MI - - - - - 46 28 18 40.7

5 B1D 28-30 - - - - - - - - - 44.6

6 BUIl< 38-39 MH - - - - - 53 31 22 30.4 Gs =2.75

7 BUll< 41-42 CL 0.0 3.3 18.6 78.1 X 31 21 10 -
8 Bl.JLI< 44-45 GW 0.0 59.4 36.3 4.3 - - - - -
9 BULI< 47-48 GW 0.0 67.9 29.4 2.7 - - - - 6.4

10 BIll 50-51 SP 0.0 35.4 61.1 3.5 - - - - 8.4

11 BULl< 77-78 - - - - - - - - - -
12 BUI1< 83-84 - - - - - - - - - -
13 Bl.JLI< 86-87 8M 0.0 28.2 34.6 37.2 X 18 16 2 9.0

14 BUI1< 93-94 SM 0.0 21.0 29.9 49.1 X - - - 7.0

15 Blll100-10 GM 5.2 40.6 34.1 15.8 X - - - -
16 BULl< 110-11 GW 0.0 71.3 24.1 4.6 - - - - --
17 IPTlT .1< I, 23-12 :iSM 0.0 0.0 58.1 41.9 X Nofl-Pl flsti .., -

18 Bt.JLI< 129-13 D - - - - - - - - - -
19 BUll J..35-13 P - - - - - - - - - -
20 BULl< J..37-13 B - - - - - - - - - -

J BORING NO. HD83-5

)
I

;
l
I

l
.1

r
~

~
!

1
!
,

l
I

,

~
l1Remarks:

I

~----------------': -

i LAB TEST SUMMARY
\,oring No. HD83-5

.dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO. HD83-6
~ .

d
~I:E PARTICLE SIZE ANALYSIS ATTERBERG ~MOIST.

REMARKS
~oCtw

Z u~ LIMITS kONTEN'_ V')

SIEVE ANALYSIS {%} I
w w 0 .... >- o a.::
~ --' x- winV')
a..

~~
~~ U:: lIl a COBBLE GRAVEL SA/I.ID SILT/CLAY

a.::w~ L.L. P. L. I? I. Wc (%):E a.. W -oCt o .... 1Il

oCt <I: >- w W Z --'_ >-ww
III V') .... o~ ~U~ :I: :E ....

1 lBuLK 11-15 8M N/A 16.1 46.8 37.1 - - - - 10.5 Gs =2.69

2 BT..JLK 18-20 SM N/A 35.9 36.8 28.3 - - - - -

3 BT..JLK 24-26 8M N/A 15.4 43.6 41.0 X 17 14 3 -

4 1BUI.J< 32-38 CL N/A 10.2 31.0 58.8 ·X 29 20 9 - Gs =2.74

5 BT..JLK 41-43 CL/MI N/A 2.5 8.0 89.5 X 44 27 17 -

6 BT..JLK 46-48 CL N/A 0.2 4.3 95.7 - 32 23 9 -

7 BT..JLI< 50-51 ML N/A 17.1 23.1 59.8 X - - - -
8 BULl< 52-54 8M N/A 30.6 42.0 27.4 X - - - -
9 BULl< 56-57 GP-G N/A 48.1 40.5 11.4 - - - - -

10 BULl< 69-70 SW-~ N/A 36.7 52.2 11.1 - - - - -
11 BULl< 77-79 - N/A - - - - - - - -
12 BULl< 83-85 GP N/A 68.0 27.5 4.5 - - - - -
13 BULl< 86-88 - N/A - - - - - - - .-

14 BULI< 91-93 8M N/A 5.8 58.6 35.6 - - - - -
15 BUil 94-96 SM-SJ N/A 4.6 60.4 35.0 - 25 21 LJ -
16 BULl1104-10~ SM-SJ N/A 0.6 57.0 42.4 - 28 22 6 -
17 SPT 108-10~ - N/A - - - - - - - 26.9

18 BUil~08-10 ~SM N/A 10.7 56.0 33.3 X - - - -
19 BULl' ~:1.l5-11 ~ - N/A - - - - - - - -
20 BULf1124-12pSM N/A 2.4 58.0 39.2 X 22 2c ,tI. -

Remarks:
;

~
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J
1
1

1
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LAB TEST SUMMARY

!)oring No. HD83-6

i dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



,

BORING NO. HD83-6
..

6 .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~4:wz ~t;:;

SIEVE ANALYSIS (%) 1 LIMITS !cONTEN'w loIJ 0"->- Ocx.... -~ :J:- w;:;;.."
Ql: w~0. o.w I-~

U:""~ COBBLE GRAVEL SAND SILT/CLAY L.L. P.l. PI. WclWI~ :Eo. o.W -oct 01-.."
4: « >- w W

5d~
>- W w

.." u, I- o!::. :J: :E I-

'1 IpJ1T.r< l?Ci ,t:; - N/A - - - - - - - -

l

I

I

I

f

I

I

I
Remarks:

I

J

j
I

-!

f"""
I
!

j

J
J
J
J
I
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I

I"'""
I,

-
, LAB TEST SUMMARY
~oring No, HD83-6

: dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



:,-----------------------------------------,

d ....1::E PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~«Wz \din !cONTENTlJ,J1 ou..>- SIEVE ANALYSIS (%) I LIMITSw o eo:..... ..... :I:- W iii <I)

"- c-lJ,J ~~ ':;:<1)6 SILT/CLAY ~ ~In L.L. P. L. PI. Wc {%)::E ::EQ.. Q..lJ,J -« COBBLE GRAVEL SAND« «> W W z ..... _ >WlJ,J
VI <I) ~ a~ ~Ul- :I: ::E ~

1 BULR 7-8 sp N/A 15.5 81.5 3.0 - - - - -
2 BtU 14-16 ML N/A 0.0 14.7 85.3 X - - - -
3 BtJLI< 20-28 ML 3.8 19.6 18.0 58.6 - - - - 24.3

4 BtU 35-38 - N/A - - - - - - - 31.2

5 Bt.JLR 44-47 HL N/A 3.4 21.2 75.4 X - - - 23.2

6 BtILI< 55-58 - N/A - - - - - - - 24.0

7 BtJLI< 61-62 8M N/A 0.0 72.5 26.6 X No 1-Pl ~sti .. 2.5

8 BUll< 64-68 SM-SC N/A 36.1 54.9 32.5 - 18 14 4 1.7

9 BUI.J< 75-79 sp-&- N/A 39.4 55.5 5.1 - - - - -

-

"

"'"',

I.....

'r BORING NO. HD83-7
.....

I

1
1
L
L
I

1

1,

1
!
i

J
1
i

I
~

1 Remarks:

J---------------------------------------_--1
'LAB TEST SUMMARY
(.oring No. HD83-7

'~usitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



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

b "'I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~4{w

Z ~t; I LIMITS tONTENT
w l.L1 Ou..> SIEVE ANALYSIS (%) Oct.... -. . Ii=" ~ii'ill'ldo dow ct. wI-
~

.... W u..1I'I~ COBBLE GRAVEL SAND SILT/CLAY L.L. P.L. PI. Wc (%)~do doW -4{ 01-11'I
4{ 4{> Wu.. 3d;::: >ww
Vl vI .... 0_ I:!: ....

1 BULK 6-8 - N/A - - - - - - - -
2 ~UI,J< 11-13 8M N/A 9.5 61.4 29.1 - - - - -
3 iBULK 16-18 - N/A - - - - - - - -
4 aULK 21-23 8M N/A 28.4 51.3 20.3 'X No -PI sti t"o -

5 ~ULK 26-28 - N/A - - - - - - - -
6 iBur..K 31-33 8M N/A 12.1 68.2 19.7 - - - - -

7 BULK 36-38 - N/A - - - - - - - -

8 al.JIl( 41-43 - N/A - - - - - - - -
9 B1JI..J< 46-48 8M N/A 19.0 46.6 34.4 - 15 14 1 -

10 auLB 51-53 SP-g.. N/A 22.6 71.3 6.1 - - - - -
11 BULl< 56-58 8M N/A 29.8 53.7 16.5 - - - - -
12 BULl< 61-63 8M N/A 9.3 58.4 32.3 X 20 18 2 -
13 BlJLI< 66-68 - N/A -. - - - - - - -

14 BULl< 72-73 8M N/A 6.0 68.2 25.8 - - - - -
15 B1JI..J< 75-76 - N/A - - - - - - - -
16 BULI< 76 - N/A - - - - - - - -

I-

J BORING NO. HD83-8

i

J
j
l I-
,I_.

J

J
1
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1
1
J
1

1
I

1
1 Remarks:
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LAB TEST SUMMARY
noring No.. HD83-8

'Susitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



-'-'---,-----------------------------------.

d ..... ,':E
PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKSR<wZ ~t:;; LIMITS CONTENw ILl a .... > SIEVE ANAlYSIS (%) I

..... ..... J:- wijiln 000:
Q.. o..w 1-1- u::: II) ~ COBBLE SILT/CLAY

00: wI- P.L. p.l. Wc (%):E :Eo.. o..W -~ GRAVEL S.Afo,IO o 1-11) L.L.
< oct> WW Z ..... _ > W w
In II) I- a~ ~Ul- r:::E1-

1 BULK 5-7 8M N/A - - - - - - - -
2 BULK 10-12 8M N/A 33.4 50.7 15.9 X - - - -
3 BULl< 15-17 - N/A - - - - - - - -
4 1l3ULB 20-22 8M N/A 38.1 46.6 15.3 - - - - -
5 BULK 25-27 - N/A - - - - - - - -
6 BULK 30-32 SM N/A 40.2 42.6 17.2 - - - - -

7 BULl< 35-37 - N/A - - - - - - - -
8 BULl< 40-42 8M N/A 16.4 47.1 36.5 X No ~-Pl :1sti ro -

9 BULl< 46-48 8M N/A 24.1 44.3 31.6 X - - - -
10 BULI< 50-52 8M N/A 30.4 40.7 28.9 - 16 14 2 -
11 BULl< 56-58 - N/A - - - - - - - -
12 BULl< 60~2 8M N/A 32.6 48.4 19.0 - - - - -
13 BULl< 66~8 - N/A - - - - - - - -

14 Bl.JLI< 70-72 8M N/A 27.5 46.9 25.6 - No t'!-Pl :isti :'" -
15 BUI.J< 76-78 - N/A - - - - - - - -
16 BULl< 80-82 8M N/A 30.5 43.5 26.0 - - - - -
17 BUI.J< 86-88 - N/A - - - - - - - -
18 BT.JLF 90-92 - N/A - - - - - -
19 BUI...B 95-97 8M N/A 17.2 47.8 35.0 - H:J 15 .,J -
20 B 'Jf -.LU IG - J)J/A - - - - - - -

Remarks:

'~
,

1

1
1
i

1 BORING NO. HD83-9

J
1
'I.....

j
i

~
1
I,

f-~

1
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LAB TEST SUMMARY
i'Joring No. HD83-9

'Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO. HD83-9
'",

d "'I~ PARTICLE SIZE ANALYSIS ATTERSERG MOIST. REMARKS
~O(Wz I.::::!lii

SIEVE ANALYSIS (%) I LIMITS ICONTENl
W W au..>- o a::... ... r- wi/i<l'la.. Q.. w 1-1-

U::<1'13 COBBLE GRAVEL SAND SILT/CLAY
a:: wI- l.l. PL. p.1. Wc (%)~ ~Q.. a,.W -0( a 1-<1'1

0( <{>- w W

5di= >- ILl W
<1'1 <1'1 I- a~ r ~I-

21 BtJIl< 05-10 7 SC N/A 15.4 45.1 39.5 X 23 15 8 -

L

I

I...
Remarks:

t
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LAB rEST SUMMARY
-~Joring No. HD83-9

~$usitna Hydroelectric Project
SUSITNA JOINT VENTURE



F""_--,-----------------------------.....,

d ...... :E PARTICLE SIZE ANALYSIS ATTERBERG MOlST. REMARKS
~'«WZ ~t; , LIMITS iCONTENTLU IJ-j ou..> SIEVE ANALYSIS (%l Oc.::-' -' :z:- w in V)

0.. o...w t-~ ii:V)6 COBBLE SAND SILT/CLAY
a.:LU~

L.L. p.L. P.1. Wc(%l:E :Eo.. o..LU -'« GRAVEL o ~V)

'« '«>- LULU Z ..... _ >- LULU
V"l In t- o!::.. ::lU~ :z: :E t-

Organic Content
1 BULK 3-8 GM N/A 43.7 13.1 - - - - - - 3.9%

2 ~PT 8-10 CL-ML N/A - - - - 23 19 4 -
3 ~ULK 10-14 GM N/A 44.1 41.9 14.0 - - - - -
~ULK GP-G1 N/A

....

4 14-18 57.6 32.3 10.1 - - - - -
5 SPT 18-19 - N/A - - - - - - - -
6 IBULK 20-24 CL N/A 0.0 22.1 77.9 X 34 20 14 -

7 SULK 24-28 - N/A - - - - - - - -

8 SPT 28-29 ML . N/A - - - - 22 19 3 30.8

9 IBULK 30-34 - N/A - - - - - - - -
10 IBULK 34-38 CL N/A 0.0 13.5 86.5 X 32 22 10 -

HD83-49BORING NO.J
1
J
1
J.
1
1
r

,I
-
1
1
J

J
1

~

1
J Remarks:

,I--------------------------------------......
"LAB TEST SUMMARY
!1oring No. HD83-49

$usitna Hydroelectric Project
SUSITNA JOINT VENTURE



r-' --,

HD83-S0

d ..... 1:1: PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~4wz 'dtn LIMITS kONTENTU-I ou..>- SIEVE ANALYSIS (%) Iw 00'..... ..... J:- w;;;111

a.. a.. w I-~ U:::"'e COBBLE SAND SILT/CLAY
a: w~ L.L. P. L. P.1. Wc (%):I: ~Q,. a.. w -c{ GRAVEL o I- V'l

4 4>- Ww Z ..... >-ww
V'l V'l ~ O~ ;:)u~ J: :Ii: l-

I j3tJLK 1-4 SM N/A 12.4 47.7 39.9 X No -PI sti r. - Gs =2.70

2 BULK 4-8 - N/A - - - - - - - -
3 BULK 10-13 - N/A - - - - - - - -

'.

4 BULK 15-18 SM-SC N/A 40.5 42.8 16.5 - - - - -
5 8FT 18-20 - N/A - - - - - - - 16.5

6 BULK 21-26 SC N/A 11.4 41.7 46.9 - 24 16 18 -

7 BULK 25-28 SM-SC N/A 27.4 44.5 28.1 - 20 15 5 -
8 BULK 30-34 SM-SC N/A 29.1 46.1 24.8 - - - - -
9 BULK 35-38 SM-SC N/A 38.8 42.3 18.9 X 20 16 14 - Gs =2.70

10 BULK 40-46 - N/A - - - - - - - -
11 BULK 46-48 SM-SC N/A 31.6 48.5 19.9 - - - - -
12 BULK 52-54 - N/A - - - - - - - -
13 BULK 55-58 SM-SC N/A 27.4 43.2 25.1 - 18 14 4 -

14 Bt.JI.J< 60-65 - N/A - - - - - - - -
15 Bt.JI.J< 65-68 - N/A - - - - - - - -

16 Bt.JI.J< 70-75 SM-SC N/A 36.5 43.6 19.8 X 18 14 4 - Gs =2.72

17 BULK 75-78 SM-SC N/A 36.1 45.4 18.5 - 20 15 5 -
18 SPT 78-79 - N(A - - - - - - -
19 BOil< 80-85 - N(A - - - - - - -
~u IJjUU; tl~-(j(j tiC r:ljA .:Ib.4 4.:1.U .GV.b X .G~ L:J LV - I\.:1S-=.G·/U

Remarks:

LAB TEST SUMMARY
40ring No. HD83-S0

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



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

d §I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
<wz ~t; I LIMITS CONTEN'w w 0""'>- SIEVE ANAlYSIS (%)

00<:-' -', J:- wiii Vl
Q.. Q.. w 1-1- ii: Vl a COBBLE SAND SILT/CLAY

0<: wI-
L.L. P.L. PI. Wc (%)~ ~Q.. Q..W -< GRAVEL o I- Vl

< <>- wW Z -'_ >- Ww
Vl Vl I- 0"'" ::JUI- J:~I-

21 SPT 88-89 - N/A - - - - - - - -
22 aULK 90-95 - N/A - - - - - - - -
23 ~ULK 95-98 8M N/A 24.6 48.3 26.7 - 20 17 3 -
24 RTlT.K 00-10: - N/A - - - - - - - -

25 ~ill...K 05-10E 8M N/A 38.4 45.4 16.2 - 20 19 1 -
26 SPT 08 - N/A - - - - - - - -

27 l3ULK 10-11..1 GC N/A 50.9 36.9 12.2 - 23 16 7 -
28 l3ULK 14-lH SM-SC N/A 22.3 36.6 41.4 - - - - 6.8

I,,' BORING NO.r! HD83-S0

J
J
J
1
J
1
I

1
f'

1
i

1
;

1
l
I...-

1
1
1 Remarks:

Ii;

JL------------------------------------....1
ILAB TEST SUMMARY
noring No. HD83-S0

.~usitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO. HD83-51

0 .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~«Wz ~t; I LIMITS :CONTENTw LLI 0"->- SIEVE ANALYSIS (%) OCll'.... _.

r;:::- wii'ill'l
4- 0.. w

U:lI'l~
ClI'w~

L.L. P.L. p.1. Wc (%)~ ~Q..
~w -« COBBLE GRAVEL SAND SILT/CLAY O~lI'lQ.. w Z .... _ >- Ww« «>- w ....

r~~lI'l V,I- 0_ :::;)U~

1 BTTr.f.< ?-5 - N/A - - - - - - - -
Organic Content

2 BULK 5-8 - N/A - - - - - - - - 2.9%

3 SPT 8-10 - N/A - - - - - - - -
4 BULK 10-14 Sp-~ N/A 33.5 56.4 10.1 - - - - -
5 SPT 15-16 - N/A - - - - - - - 8.7

6 BUI..J< 16-18 SM N/A 21.2 54.9 23.9 - - - - -

7 B1LJ.I..J< 18-19 - N/A - - - - - - - 11.4

8 BUI.J< 20-24 8M N/A 36.9 49.2 13.9 - Nop-PlFlsti~ -
9 SPI' 24-25 - N/A - - - - - - - 9.1

10 BULE 25-28 SM N/A 9.1 45.1 45.8 - Nop-Pl j:lsti~ -
11 BUI.J 30-34 - N/A - - - - - - - -
12 SPI' 34-35 SM-S( N/A 0.0 69.4 30.6 X - - - 13.3

13 BUI.J 35-38 - N/A - . - - - - - - -

14 SPT 38-39 - N/A - - - - - - - 14.5
.t'roctor D 1::>::>1

15 BW 40-43 SM-Se N/A 19.6 38.5 41.9 - 18 14 4 - max.= 136

BULl' 45-48 N/A 20.4 39.5 40.1 21 13 9
W opt. = 7.3

16 SC - - G = 2.72
s

17 SPT 48-49 - N/A - - - - - - - 5.2

18 BULE 50-53 SM-S( N/A 14.2 54.9 30.9 - 18 14 4 -
19 SPT 55-5E - N/A - - - - - - - 14.5

20 BUU 56-58 - N/A - - - - - - - -

Remarks:

LAB TEST SUMMARY
r30ring No. HD83-51

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



BORING NO. RD-B3-51

0 ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«wz '::!li'; I LIMITS !CONTENTw ILl o .... ~ SIEVE ANALYSIS ("10) Oel'...J
_.

I- win'"Q. a.. W ~~ U:::"'a COBBLE GRAVEL SAND SILT/CLAY ~~l:i; L.L. P.L. p.1. Wc(%l~ ~Q" Q"W -«« «~ W W
~u;:::

~ww

'" '" I-
0"" I ~I-

21 8I?T 58-59 ML N/A - - - - 19 16 3 7.4

22 IBULl< 60 N/A - - - - - - - --
23 B'llI.i 64-65 8M N/A 7.9 66.7 25.4 - - - - -

24 SFT 65-66 - N/A - - - - - - - 9.7

.25 BULE 66-70 8M N/A 0.7 79.9 19.4 - Nc p.-Pl~st'Ie -

26 BULF 70-75 8M N/A 5.5 62.9 30.3 - Nc n-PI ~st'~ -

I 27 BUll 76-78 SC N/A 18.3 33.8 47.9 - 25 IE c -

28 8FT 78-79 - N/A - - - - - - - 14.2

29 BULl 80-8: - N/A - - - - - - - -

30 8FT 84-85 - N/A - - - - - - - 17.0

31 BULl 85-8~ - N/A - - - - - - - -

32 8FT 88-8~ - N/A - - - - - - - .i~.t

33 BUL 90-9L SM-SI-- NjA 9.5 61.3 29.2 - LJ .it -

34 ·SPf 94-9~ - ~/R. - - - - ............

3: BUL ';;;lb-'::n L:L J.'O/ R. .j.t "::"l, • ..:1 /-e..J. - ,J. ..L( ..I..

Remarks:
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LAB TEST SUMMARY

',oring No. RDB3-51

. Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



Remarks:

BORING NO. HD-83-52

6 .... I~ PARTICle SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~«wz vI- CONTEN_V)

SIEVE ANALYS IS (%) I LIMITSw w ou..>
00/:.... ..... J:- wViV)

CL. o..w 1-1- u::: V)6 COBBLE GRAVEL SAND SILT/CLAY
0/: wI-

LL. p.L. P.1. Wc (%)~ ~o.. o..W -« ol-V)
« «> wW Z .... _ >ww
Vl Vl I- o~ :::lUI- J: ~I-

1 ~tJLK 3-8 SP-SJ N/A 39.5 50.6 9.9 - - - - -
2 SPT 8-10 8M N/A 9.1 67.7 23.2 - - - - 5.1

3 BtJLK 10-14 SM N/A 39.5 46.7 13.8 X No IJ.-Pl sti ~ -
4 SPT 14-15 8M N/A 22.3 58.6 19.1 - - - - 6.1

5 BULR 16-18 8M N/A 31.3 55.1 13.2 X No -PI sti i"' -

6 SPT 18-19 8M N/A 20.5 53.1 26.2 - - - - 7.2

7 BULK 20-23 GP-G N/A 47.2 41.3 11.5 - - - - -

8 SPT 24-25 - N/A - - - - - - - 5.2

9 BULK 25-28 SM-SC N/A 32.4 48.1 19.5 - - - - -
10 SPT 28-29 - N/A - - - - - - - -
11 BULR 32-34 SM N/A 25.3 47.9 26.8 - - - - -
12 SPT 34-35 8M N/A 1.9 57.4 40.7 - - - - 7.5

13 BULR 35-38 - N/A - - - - - - - -

14 BULK 40-43 SM N/A 27.4 47.5 25.1 - 16 14 2 -
15 8PT 44-45 8M N/A 5.5 57.8 36.7 - - - - 8.2

16 BULK 45-48 - N/A - - - - - - - -
17 SPT 48-49 - N/A - - - - - - - 3.6

18 BULR 50-53 8M N/A 28.2 44.6 27.2 - 16 14 2 -

19 SPT 54-55 - N/A - - - - - - - 14.1

20 BULl< 55-58 - N/A - - - - - - - -

---_...-----........;--------------------,
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LAB TEST SUMMARY

noring No. HD83-52

Susitna Hydroelectric Project
SUS/TNA JOINT VENTURE



BORING NO. HD-83-52

0 ~I~ PARTICLE sizE ANALYSIS ATTERBERG MOIST. REMARKS
4:wz ul-

CONTEN'
_ I/)

SIEVE ANALYSIS (%) I LIMITS
W ILl o~>- Oat:..... _.

:I:- wUiI/)
0... 0.. W 1-1- i:i:1/)5 COBBLE SILT/CLAY

IX wI- L.L. PL. PI. Wc (%)~ ~o.. o..W -« GRAVEL SArIlD oI-l/)
4: «>- W W Z ..... _ >-ww
lJ'l I/) I- o~ :::lUI- :I: ~ I-

21 SPT 52-60 - N/A - - - - - - - 8.6

22~ 60-63 SM-SC N/A 27.6 42.9 29.5 - 18 14 4 -
23 SPT 64-66 ML-cI N/A - - - - 20 15 5 9.4

24 BULK 66-68 SM N/A 35.6 41.9 27.5 - - - - -
25 SPI' 68-69 - N/A - - - - - - - -
26 BULK 70-73 - N/A - - - - - - - -

27 SFT 74-75 - N/A - - - - - - - -
28 BUL~ 75-77 ..l. N/A - - - - - - - -
29 BULl< 81-83 - N/A - - - - - - - -
30 BULl< 83-86 SC N/A 21.8 43.5 35.0 - 25 14 11 -
31 BULl< 86-88 - N/A - - - - - - - -
32 SPT 88-89 - N/A - - - - - - - -
33 BULI< 90-93 - N/A - - - - - - - -

34 Blf.1I.J' 95-98 - N/A - - - - - - - -
35 SI?T 98-99 - N/A - - - - - - - 6.5

36 BW 100-10 38M N/A 39.6 42.0 18.4 X Nc p-Plastip -

37 BtJLI< 105-10 3 - N/A - - - - - - - -
38 SPTl 08-109 - N/A - - - - - - - -
39 BUI.J< l10-11 3 - N/A - - - - - - - -
40 BUI.J< lIS-II 8 SM-SC N/A 31.1 44.6 24.3 - - - - -

J
J
J
j

~l

J
J
J
J
J
J
1
1
1
i

I

1
1 Remarks:

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

LAB TEST SUMMARY
00ring No. HD83-52

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



-------------------------------------------.,

6 .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

~.o:(wz ~lii LIMITS IcONTEN1
ILl o~> SIEVE ANALYSIS {%} I

w OOli:-' -' :I:- wii'j<l'l
0- 0.. W 1-1-

Li:<I'I~ SILT/CLAY ~ ~lii p. L. Wc (%)~ ~ .... a.. W -.0:( COBBLE GRAVEl SAND L.l. p.1.
.0:( .:(> WW SCi=: >ww
<1'1 <1'1 I- o~ :I: ~ I-

Al brrTr< 1 Q ••1 ')1 c::M '1\1 In. ~~ Q c:;n ') lC:; Q - - - - -
Lt.') RTrr ,J( "':1_1 '), - Min. - - - - - - - -

43 &"PI' 28-12' SC N/A 6.4 52.4 41.2 - 31 17 14 9.1
'.

44 :stJLK 30-13 SM N/A 26.4 47.8 25.8 - NOl -PI, sti -
45 lRTrr .R' 35-13 - N/A - - - - - - - -
46 8PT 38-13< CL N/A - - - - 34 17 17 7.7

47 P.TTT.K 40-141 SL N/A 22.4 41.3 36.3 X 26 14 12 -
48 AlIT ,J<: 50-15 SM N/A 13.3 67.3 19.4 X No -PI sti I- -

49 - - - - - - - - - - - -
50 -- - - - - - - - - - - -
51 BULK 55-151 8M N/A 12.2 68.7 19.1 X No ~-P1 sti

r. _

52 BOLK iL6O- 16 - N/A - - - - - - - -
53 BULK~65-16 ~ 8M N/A 15.3 70.2 14.5 - No ~-P1 sti '" -

54 BULK~70-17 ~ - N/A - - - - - - - -
55 BULK1175-17 "SM N/A 10.2 64.8 25.0 X NoII-PI sti ... - Gs =2.81

56 B~~80-18 SW-~ N/A 40.1 51.8 8.1 X 17 14 3 - Gs =2.77

57 Bt.JLI< 1L85-18 PSM N/A 9.0 72.6 18.4 X NoI1-P1 sti ... -

58 Bt.JLI<~90-19 b CL-Nl N/A 16.4 31.6 52.0 X 23 17 6 - G5 =2.82

59 Bt.JLI< 1195-19a - N/A - - - - - - - -
60 BULB~00-20 ~CL N/A 0.0 21.7 78.3 X 29 19 10 -

BORING NO.J
J
J

1
r

J
J

1

J
,

J
j
I
I

j
I

1
l
1

1
1 Remarks:

j

HD83-52

LAB TEST SUMMARY
""""30ring No. HD83-52

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



II"'"'"

1
BORING NO. RD-83-52

0 ~I~ PARTICLE SIZE ANALYSIS REMARKS
I «w ATTERBERG MOIST.z ':::!ti LIMITS IcONTENl

IJ.I ou..> SIEVE ANAlYSIS (%) I

1
w Oc.::..... ...... ::r::- wiiill'l
Q.. Q.. w 1-1-

ii:1I'l~ SILT/CLAY
.l¥ w

P.l. P.l. We (%)~ ~Q.. Q..W -« COBBLE GRAVEL SAND 01- ti L. L.
« «> WW Z ..... _ >ww
<I'l <I'l I- o~ :::JUI- ::r:: ~I-

1 fil BULl<~05-20 ~ SM-SC N/A 6.3 46.8 - 22 18 4 -

62 SPT ~08-20 bSM N/A 7.4 75.6 17.0 - - - - 13.2

1 63 BULF~10-21 I>SW-SIl N/A 17.5 73.5 9.0 - No ~-1'l i'l.sti
r.. _

l 64 BULF~15-21 a S1'-8I) N/A 0.7 89.4 9.4 . - - - - -
65 SPI' ~18-21 ~8M N/A 0.0 86.8 13.2 - - - - -

1 66 BULl<~22-22 ~ - N/A - - - - - - - -

1 67 BULl<~25-22 aSM N/A 13.6 68.1 18.3 - No11-1'1 iistiP -

68 SPI' ~28-22 gSM N/A 0.0 55.5 44.5 - - - - 20.5

1 69 BULl'1230-23 I5SM N/A 14.2 66.7 19.1 - - - - -
70 BULl'1235-23S- N/A - - - - - - - -

1 71 SPT 238-23~SM N/A 13.8 68.7 17.5 - - - - 6.1

1 72 BUU1240-24pSM N/A 29.5 52.0 18.5 - - - - -
73 BlJ1J'~45-24 B- N/A - - - - - - - - .

1 74 SPT 248 8M N/A 37.6 53.6 8.9 - - - - -

1 75 BUll1250-255SM N/A 27.8 56.3 15.9 - - - - -
76 BULl1255-25~ - N/A - - - - - - - -

I 77 -. - - - - - - - - - - --
78 I BULl~58-2E~SM N/A 32.5 45.7 21.8 - Nc p-Pl ~stjk: -

1
..

79 BULl 1261-2E~ - N/A - - - - - - - -

1 80 SPT 268 8M N/A 23.9 63.8 12.3 - - - - -

1
Remarks:

1
L.AB TEST SUMMARY
~oring No. RD83-52

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



rrm

I
BORING NO. RD-B3-52

F d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS<{w
Z u ....

CONTEN-'" SIEVE ANAlYSIS (%)
, LIMITSw w 0 .... >-
O~I -' -' ::c- WV;1Il

Q,. Q,.UJ ........
iL:1Il~ COBBLE GRAVEL SAND SILT/CLAY

CI' UJ ....
L.L. P. L. p.1. Wc (%)~ ~Q,. Q,.UJ -<{ o .... V'l

F <{ <{> w UJ

3Gi= >ww
i III III I- o~ r ::IE l-

f 01 IOT"lTtI nc::o.• '}"7 .C:M lo.T/1i ':l7 '} l:;,{) h l? ? 1\Tt"'I _01 ,cd-i-III
1

0") lor "ITt< n7A_'}7: - MI1i - - - - - - - -
,q3 1/78-27 ~ - N/ASPI' - - - - - - - -

1 84 BUI..J< t278-28 8M N/A 21.8 64.3 13.9 ·X - - - - Gq =2.74
I

85 BULl' t282-28 I> - N/A - - - - - - - -

~ 86 BULl'1286-28 ~ sp-g N/A 39.4 50.2 10.8 - NoI1-Pl FlstiP -

I ,q7 BOLF 1?,q,q-29 I> _ N/A - - - - - - - -....
88 BUU1295-29 ~ Sp-g N/A 35.3 54.0 10.7 - - - - -

1 89 SPI' 1298 - N/A - - - - - - - -

L 90 BOLF1298-30~ - N/A - - - - - - - -
91 BlJIJ1302-3017 GP-Q N/A 47.5 42.1 10.4 X Nop-PlFtsti I:: -

1 92 BlJIJ1307-30138M N/A 31.2 47.7 21.1 X Nc p-PlFtsti I:: -

93 SPT 308-30~ - N/A - - - - - - .,.. -
I....

1
I

1
L

~

l
I

,
Remarks:

L
L
'LAB TEST SUMMARY
~oring No. RDB3-52

dusitna Hydroelectric Project
SUSITNA JOINT VENTURE



d ~I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS<(w
Z u~ CONTEN

_ II)

SIEVE ANALYSIS (%) I LIMITSw w Ou..> OCl'..... ..... :I:- wiilll)a.. a.. w ~~
U:::1Il~ COBBLE GRAVEL SAND SILT/CLAY

CI' UJ ~
L.L. p.L. p.1. Wc [%)~ ~a.. a.. w -<( o ~II)

<{ <(> Ww Z ..... >ww
II) lI) ..... 0.':::. ;:)ui= :I: ~ .....

lA P3IJLK 10-19 8M 0.0 13.4 73.2 13.4 - - - - -
1 IBULK 19-22 8M 0.0 18.3 53.6 28.1 - 16 16 0 -
2 - - - - - - - - - - -
3 BOLK 30-32 sc-g, 0.0 27.2 31.9 40.4 .X 22 16 6 - Gs =2.72

.4 BtJLK 36-38 sc 0.0 30.6 33.6 35.8 X 25 15 10 -
5 SPI' 38-39 GC 0.0 39.3 25.7 35.0 X 36 17 19 12.6

6 BULK 45-47 sc-sr- 0.0 28.2 43.5 28.3 X 20 14 6 - Gs =2.71

7 BULK 57-58 - - - - - - - - - -
8 BULK 60-62 sc 15.8 26.4 35.4 22.4 - 24 15 9 -
9 BULK 66-68 - - - - - - - - - -

10 BULK 70-72 sc 0.0 33.2 40.6 26.2- X 21 13 8 -
11 BULK 66-68 - - - - - - - - - -
12 BULl< 80-82 sc 0.0 29.3 44.1 26.6 - 19 11 8 -
13 BtU 86-88 - - - - - - - - -

1A OTlT 1< on. _0'" C!"' n n An 1 Ll1 A lA 1 - ?? 14 A -
11:; RITrJ' qf;-qA - - - - - - - - - -
16 BULF tLOO-I0~GC 0.0 36.4 34.3 29.3 - 22 14 8 -
17 BULl' tL06-10a - - - - - - - - - -
18 BtJI1' ill0-ll~GC 0.0 42.4 27.9 29.7 - 25 16 9 -
19 BtJI1' tL16-11 ~ - - - - - - - - - -

_1_ BORING NO.
_ HD83-53

~

1
L
L
L
LRemarks:

~----------------....;...---------------------.....

1
1

L
1
I
~

1
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1
1

'LAB TEST SUMMARY
I""';oring No. HD83-53

~usitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



...-

d .... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~«Wz u~ LIMITS CONTENT_ V)

SIEVE ANALYSIS (%) I
w w 0""'>

00.:.... .... r- wii'iV)
~ ~w ~~

U:V'l~ COBBLE GRAVEL SAND SILT/CLAY 0.: w~ L.L. p.L. p.l. Wc(%l~ ~~ ~w -« o ~Vl

« «> WW Z .... _ >ww
V'l V'l ~ 0"'" ::>U~ r~~

, 20 PTlTJ( 20-12~ SM-SC 0.0 20.2 48.3 31.5 - 20 15 5 -
21 bnTU 26-12~ - - - - - - - - - -
22 aULK 30-13' SM-SC 0.0 35.2 39.8 25.0 - 19 14 5 -
23 l3ULK 39-14( GC 0.0 67.5 20.3 12.2 - - - - -
24 BULK 46-1~ GW 16.9 49.7 28.4 5.0 X 20 15 5 - Gs =2.69

1 BORING NO. HD83-53

1
1
1
'1
1
1
f,-
1

Remarks:

~

~

1
t
1
I
'"'"'III
r"'"'-'---.------------------------------------....
i

'LAB TEST SUMMARY
noring No. HD83-53

~usitna Hydroelectric Project
SUSITNA JOINT VENTURE



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

d -'I:::Ii PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~-«wz ~lii 1 LIMITS CONTENw w ClLL> SIEVE ANALYSIS (%) DOC:-' -' :I:- Wi/;VlQ. Q. w ........ i:i:Vltj COBBLE GRAVEL SAND SILT/CLAY ~ ~lii L.L. P.l. p.1. Wc (%):::Ii :::IiQ. Q.w --«

-« -«> WW 5 d;= >ww
Vl Vl .... Cl·~ :I: :::Ii ....

1 !BULK 3-5 8M 0.0 20.9 51.6 27.5 - - - - -
2 iBUL1" 8-10 8M 0.0 24.6 44.2 31.2 - - - - -
3 BULK 13-15 8M 0.0 16.9 44.2 33.9 - Non PIa I>tic

4 BULK 18-20 SM· 0.0 8.8 48.5 42.7 - - - - -

5 IBULK 23-25 - - - - - - - - - -
6 BULK 28-30 SM 4.8 31.3 41.6 22.3 - - - - -

7 BULK 33-35 SM-3:. 0.0 28.6 43.4 28.0 - 19 14 5 -
17.8 49.4 32.8

8 IBULK 38-40 8M-& 0.0 19.5 47.8 32.7 - 18 14 4 - Gs =2.72

16.3 46.8 36.9

9 BULK 43.45 SM 0.0 15.1 45.8 39.1 - - - - -

10 BULK 48-50 8M 0.0 17.1 53.2 29.7 - - - - -
11 BULl< 50-51 8M 4.0 17.3 39.5 39.2 - - - - -

12 BULI< 57 8M 0.0 8.2 53.3 38.5 - - - - -

13 BULI< 60-61 8M 0.0 24.8 45.8 29.4 - - - - -

14 BULl< 70-71 8M 0.0 12.2 38.8 49.8 - - - - -

15 BUI..E< 78-79 ML 0.0 1.1 10.6 88.3 _. - - - -
16 [BUI.J< 82-83 ML 0.0 2.5 26.7 70.8 - - - - -
17 BUI.J< 88-89 8M 0.0 23.7 40.1 36.2 - - - - -
18 I BI.JLI< 93-94 SM 0.0 4.4 46.3 49.3 - - - - -

,

~
~

~LRemarks:

l
!

1 BORING NO. wwff3

L
1

L
L
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L
L
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L
I

L

l

LAB TEST SUMMARY
roring No. wwff3

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



d .... I:i PARTICLE SIZE ANALYSIS ATTERBERG MorST. REMARKS
~«Wz ~ti !CONTENTSIEVE ANAlYSIS (%) 1 LIMITS

w w 0 .... >- o Or:.... .... ::I:- ~Vi'"0- O-w 1-1- .... ."b COBBLE SAND SILT/CLAY
Or: WI- L.L. P.L. p.1. Wc(%l~ ~O- O-LU -« GRAVEL 01-."

« «>- LULU
5d~

>ww
." ." I- o~ ::I:~I-

. 19 BULK. 98-99 8M 0.0 27.2 24.8 43.0 - - - - -

. 20 ~TlT .f("' 03-10t: GM 0.0 41.4 38.9 19.7 - - - - -
21 RIly.K 08-1Dc 8M 0.0 25.0 43.7 31.3 - - - - -
22 BULK 12-11 8M 0.0 19.8 45.5 34.7 - - - - -
23 BULK 18-11" 8M 0.0 5.1 616 33.3 - - - - -

.24 ~ULK 23-12~ 8M 16.9 18.7 44.8 19.6 - - - - -
25 IPITT J<" 28-12< GM 0.0 40.4 39.2 20.4 - - - - -

26 aULK 34-13 1 8M 0.0 27.6 53.4 19.0 - - - - -
27 IPrTT .K 37-131 GP-G~ 0.0 64.4 30.3 5.4 - - - - -

28 ~TlT .K 43-14< CL - - - - - 143 23 20 -
\

IPrlT .K29 56-15 ML 0.0 1.1 43.5 55.4 - - - - -
30 IBULK 575 ML 0.0 0.3 39.1 57.4 - - - - -
31 ~TlT.K 59-16l 8M 0.0 19.1 72.4 18.5 - - - - -
32 BULK 61-16 8M 0.0 17.7 51.0 31.3 - - - - -
33 IPTlITU 64-16 GP 0.0 48.3 46.8 4.9 - - - - -

GM 0.0 47.8 37.7 14.7 - - - - -

34 'PT'IT .f(" 74 17 - - - - - - - - - -

35 IRHTX 75-17 - - - - - - - - - -

36 Blrr.J< 76-17 - - - - - - - - - -

37 IPTTT.Uh77-17~ - - - - - - - - - -

L
,
I

1
L
J

t....
'~
11'....

I
~

L Remarks:

.l

1 BORING NO. wwfl3

I'.,'t
~

1
1,-
1

t·
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'tAB TEST SUMMARY
r~;oring No. WWfl3

SUsitna Hydroelectric Project
SUSITNA JOINT VENTURE



d ..... I~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~4:wZ ~l:;; I LIMITS 1c0NTENw w ou..>- SIEVE ANAlYSIS (%) 001:..... -' J:- wu;1J'l

0. o..w ~~
Li:1J'l~ COBBLE GRAVEL SAND SILT/CLAY

OI:W~ lol. P.l. p.1. Wc(Ofo)~ ~o.. o..W -4: o ~V'l

4: 4:>- W W Z ..... _ >-w w
IJ'l <I'l~ ou.. ::;)U~ J: ~~

. ~8 RlTf.K 81-18 - - - - - - - - - -
39 InTrr .f,( 85-18l - - - - - - - - - -
40 ~rr.f,( 87-18; - - - - - - - - - -
41 bTlT .U 90-19 - - - - - - - - - -
42 IOTrru 93-19 - - - - - - - - - -
43 I~TT .f,( 98-19 - - - - - - - - - -
44 BULK :>03-20 - - - - - - - - - -

wwlt3

Remarks:
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LAB TEST SUMMARY
-loring No. wwlt 3

Susitna Hydroelectric Project
SUS/TNA JOINT VENTURE
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3. GRADATION CURVES

3.1 River Channel

3.1.1 Main Dam
3.1.2 Upstream Cofferdam
3.1.3 Downstream Cofferdam
3.1.4 Portals

3.2 Relict Channel
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3.1 RIVER CHANNEL



'1 1 1 ) 1 1 } J

GRADATION SIZE ANALYSIS
I

U. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer,

12 9 6 2 1pn 1 3/4 11' 3/B 4 10 20 40 60 BO 1 0140 200 270 100100 ..
'" I ... I I

I LEGEND
f\ 1'\ WEIGHTED AVERAGE 9090

\ \. I, - - - UPPER/LDWER RANGE

f\. \.,
8080 . ---

1\ ,
\: "

-
7070 ,

\ I,
, ~

, ,
60

..
.0:::

~ 60 - '""" r\ -IIco 1\ :-
!\",

-II

" 1\ ...;a

50 on::: 50
~ ..

I\. r-.... II
L 0:
II

1\ "'- i:<:
1\ 40i: 40 -~ 1- - ...

I"- .. , c:
II... - t:<: _.

r"":II , 1""-. 30 II~
"""

...
II 30 \.,. ~ 1'- ........

'r-... ........... ......... 2020 " t-....r--, - ~

"-
........... i""'-- ""'-. 1010

'r-... -"'- --~ I-lo-

0.001
00

100 50 10 5 1 0.5 0.1 0.05 0.01 0.0051000 SOD
Grain Size in Millimeters

I I GRAVEL SAND FINES I
BOULDERS COBBLES I Coarse Floe Coarse Medium I Fine Sl1t Sizes 1:'ay SizeS!

LOCATION BORING NO. NO. OF SAMPLES % FRACTURE + 3/4" CLASSIFICATION (Us C) ALASKA POWER AUTHORITY
MAIN DAM HD8J J9 20.8 WELL GRADED SANOY GRAVEL (GW-GM)

SUSITNA HYDROELECTRIC PROJECT
CENTERLINE 10 13.

42-46 W AT ANA DEVELOPMENT

RIVER CHANNEL
;OMMENT: 48' OF SAMPLE DAM AXIS FDN.AREA

SANDY GRAVEL GRADATION
llUl.lJHMtlC~1 DAre ~ F/fiVRC

'U$J'NA JOIN' W'N'U" AUG 1983 01



'] ') }'] 1 1 J 1 1 I 1 '1 ) . J

GRADATION SIZE ANALVSIS

u. S. Standard SIeve OpenIngs In Inches U. S. Standard Sieve Numbers Hydrometer
/

12 9 6 ~ 2 1 12 1 3/4 11 3/8 4 10 20 40 60 801 0140 200 270 100100 f-;"'"""'t..
,

" t.. LEGE N0
f\ !'. "'~ WEIGHTED AVERAGE 9090 -

~ I\. I- - -'- -- UPPER/LOWER RANGE
'r-..,. "- 1'01-

8080 \ I.......
~

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

7070
r-... ""' ......

1\ ~ 1\ ,
60

...

.<:
~ 60 - '"1\ I't\. 1\ ~... ...' ;s..

t'... ,..,;s
r-... 1\ 50 "Q:;; 50 1\, "" -1\ L

t\. .... c;..
" "'"

,...
i'.. i:c;

40;:: 40 ..'\ ,
1\ . 0::.. ..0::

~.. , . , ..~ 30 30 ......
~ \, \...

, "- '\
2020 r"\ "-

~ '" ....
1010

r..... "'"10-...

r- I--
0.00,00

50 10 5 1 0.5 0.1 0.05 0.01 0.0051000 500 100
Grain Size in Millimeters

I I GRAVEL SAND 1 FINES IBOULDERS COBBLES r Coarse FIne Coarse 1 MedIum I FIne I SIlt Shes 1:'lay Sfze~
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GRADATION SIZE ANALYSIS

u. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer,

1Z 9 6 2 1P/2 1 3/4 1/ 3/8 4 .10 20 40 60 801 0140 200 270 100100 .
~ ~

"
• LEGEND

'\ ~. WEIGHTED AVERAGE 9090
\ 1\ ,\.

- - - UPPER/lOWER RANGE

80 l\ 1\ 80,
70 1\ \ \ 70

\ \,
\ \ 60

...
~ 60 .I:, \ \

- 0\
~... ..- - . ;II.. '\ " \;JI. >,

l: 50 - 50 ..c

~.\ 1\
..

... ..
0:::.. \.\ -0::: ~

;:: 40 - -1- - - -- - -- r- - 40 ..... . 0:::
\. ..

" - ~AI

\1\1: 30
..

30 ""..
",I"~"" r...

I'\. i' ' .... 2020 I.... .....,......... ...... -
10

...........~ ,... 10
""- r- r--1-00

...- ~-1--.
I"- -I-0 r-- .~ - 0,001

0
1000 SOD 100 50 10 1 0.5 0.1 0.05 0.01 0.005

Grain Size in Millimeters

I I GRAVEL SAND. FINES IBOULDERS COBBLES
I Coarse Fine Coarse I Hedlum I Silt Shes ~lay Slze~Fine

i
LOCATION BORING NO. NO. OF SAMPLES % FRACTURE + 3/41' CLASSIFICATION (USC) ALASKA POWER AUTHORITY

UPSTREAM HD83-37' 8.I8 /0 39.4 WELL GRADED GRAVEL. (GW)

SHELL ~tJSITNA HYDROELECTRIC PROJECT
WATANA DEVELOPMENT

RIVER CHANNEL
COMMENT: 4/' OF SAMPLE AREA U/S OF DAM AXIS

GRAVEL GRADATION
IlMIlJl' EMl:J a; 0,I ()ATe "~l/RC

'",,'~. JO,~r .'N'"", AUG 1983 03
,.



--1 'J ---1. "1 ') 1 1 - J '1 } 1 J 1 I J j

GRADATION SIZE ANALVSIS

u. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer,

12 9 6 2 1 /2 1 3/4 1/23/8 4 10 29 40 60 8010140200 270 100100 l"- I'
I I

LEGE N 0

" I' ,
WEIGHTED AVERAGE 9090 l\ ~ I" - --- - UPPER/LDWER RANGE

\.... " 8080
r\ I' \

l\ ,
7070 1\ f', \ " \ 60

...

.s:
~ 60 DO

DO ~,\ ~ -;- ;)I..
\ \ >,;Jl \. 50 .0

~ 50 '\ 1\ , ...... <:..
" -<: , '-"-

i: 40 r-... 40 ...
\ i'\ " . <:... ..<:

~..
" 1'- ...........b 30 30

........ " 1"'- -
20

1', I".. i'o 20
r" .. .....

I..........
1'- .... "'r-- k

~ ..
1010 r--roo r--

r-- r--1-

0.001
00

100 50 10 5 I 0.5 0.1 0.05 0.01 0.0051000 500
Grain Size In Millimeters

I I GRAVEL I SAND FINES IBOULDERS COBBLES
I Coarse Fine Coarse I Medium I Fine Silt Shes ~Iay Slz~~

LOCATION BORING NO. NO. OF SAMPLES % FRACTURE + ;V4" CLASSIF!CATION (Us C)
ALASKA POWER AUT/-IOFlITY

/PSTRFAM HD83 37-39 25 23.5 WELL GRADFD SANDY GRAVEL. -
rGW-GM) SUSITNA HYDROELECTRIC PROJECT

SHELL
WATANA DEVELOPMENT

RIVER CHANNEL
:OMMENT:' 97' OF SAMPLF AREA U/S OF DAM AXIS

SANDY GRAVEL GRADATION
'l,ljnIJl'EMIl~Drl OArC I F'GVIIC,"",.. ""., v,.,,,., AUG 1983 04



1 1 J - -, -1 -] J --J ----1 -1 I J J ] 1 )

GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANAL'{SIS
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GRADATION SIZE ANALYSIS
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<

12 9 6 2 1 /2 1 3/4 1/' 3/8 4 10 ZO 40 60 BO 1 0140 ZOO Z70 100100 • LEGE N0" WEIGHTEDAVER AGE 9090
~ - """--- - UPPER/LOWER RANGE

1\ 8080 ,
,

\ 7070

60
...,
s:- '"~ 60 - -1\ IIgo

·-1- ;II..
II

\ 50 '"'
;II

.0E 50 \ ..
II
C..
;::II

~ 40
c

...i:: 40 - . C
II..

r- t
c
II

30 II~ " "-II 30
I'",...

-
" 2020
I'

I
.......

J"..,. 1010 -- I-

0 0.001
0

10 5 1 0.5 0.1 0.05 0.01 0.0051000 500 loa 50
Grain Size In Millimeters

., ,

I FINES 1I I GRAVEL SAND
BOULDERS COBBLES I COHse Fine Coarse Medium Fine I Silt Sizes ~lay Slz~~

Ii
LOCATION BORING NO, NO. OF SAMPLES % FRACTURE + 3/4" CLASSIFICATION (USC) ALASKA POWER AUTHORITY

IJOWNSTREM HIJ 83-32 I 29.9 WELL GRADED GRAVEL, (GW)
SUSITNA HYDROELECTRIC PROJECT

PORTAL
WATANA DEVELOPMENT

- RIVER CHANNEL
DIS PORTAL ·AREA

I COMMENT: 3' OF SAMPLE

GRAVEL GRADATION
1l~{lIJHMtld:~I DArt' d FaiVRe

,"u,.. .."., " •.'"'' AUG 1983 014





-
\

j'
I
I

1

r
I.

r-
·1

3.2 RELICT CHANNEL



1 t 1 -] ----1 -1 1 J ) 1 1 1 1 -. J

GRADATION SIZE ANALYSIS

U. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALVSIS

u. S. Standard Sieve Openings In Inches U. S. Standard Steve Numbers Hydrometer
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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