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APPENDIX A

GEOPHYSICAL EXPLORATION

The purpose of the winter geophysical program in the rIver channel at

the Watana damsite was to provide overburden· and bedrock foundation

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 strat igraphy at greater depths than those penetrated

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

penetrating radar (GPR) seismic refracti.on, and borehole gamma logging

methods were employed. The radar and seismic refract ion surveys l.ver0

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

geophysicist. Two members of the team and the equipment and instru

ments were provided by Harding Lawson & Associates. The bor~hole

logging was done by a Harza-Ebasco geophysicist.

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

delineate shallow overburden depths to bedrock ln the rlver channel,

thereby allowing the seismiC refraction and drilling programs to be

used where they wou ld be mos t effect i ve. GPR was al so used to de ter

mIne lce thicknesses and rIver channel profiles to aid ln the saf<2

movement of men and equipment over the frozen river surface.

The purposes of the seismic rt:::.!fraction was to provide selsmiC 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.

Two antennas were used for this survey: one with a central frequency

of 120 MHZ and the other of 300 MHZ.

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-l 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 Conclusions

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 equl.p

ment over the 1.ce. The information was thus utilized in planning the

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

operation.

2. SEISMIC REFRACTION - RIVER CHANNEL

2.1 Data Acquisition

The seismic refraction surv~y was conducted with a Geometries ES-1210

12-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

sions.
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Ten reversed refraction lines were run totalling 8785 lineal feet ,)f

geophone coverage as shown in Figure A-i. 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 selSffilC surveying the presence of a high speed ice surficial

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

underlying alluvial deposits. It was ant icipated that the bedrock

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

detected. This ,vas the case with the first seismic arrival times from

the ice preced i ng and ob 1 i terat iug the slower arri va 1 times from the

underlying river sand and gravel deposits, therefore, the seismlC

velocity of the saturated alluvium was never actually measured. How

ever, the bedrock velocities were sufficiently faster than lce

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
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(Dobrin, 1976), velocity/delay timt> (Cummings, 1979; Hagt>dorn, 1959;

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

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

refractors.

2.3 Interprt>tation

Due to tht> surface ice layer, velocity data were not obtained for the

saturated alluvium beneath the river bottom. In ordt>r to makt> depth

calculations, it was assumed that the velocities for this material

rangt> between 6000 and 7000 fps velocities for the alluvium provided

the best fit. In those exceptions, 6000 to 6250 fps velocities wt>rt>

used, which were still within the expected range.

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

tive of bedrock.

2.4 Conclusions

Seismic profiles for S83-1 and S83-3 through 10 art> prt>sentt>d In

Figures A-3 through A-12, and show the intt>rpreted bedrock devations

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 selSffilC line are shown in Tab les A-l

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

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

These velocities do not include those of ice or ice-bond~d soils.

There is generally good correlation between bort>hole data and the

SelsmiC profile sections where geophone spreads actually cross the
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locat ions of the borings. Typically the variat ion In th" d"pth to

b"drock between th"se sets of data rang"s from 2 to 15 feet.

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

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 poss ib le 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 downstream cofferdam, moderately deep (60-80

feet) in the center of the channel at the upstream and downstream

cofferdams and at the main dam, and very deep (greater than 150 feed

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

Profiles 883-1 and 883-3 ar" al igned along the north shore. Prof ites

883-4 and 883-10 are oriented parallel to the course of the river

channel and are near the center portion of the channel.

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

seismic velocity of 15,300 fps. The apparent dip of the bedrock sur

face is to the east. An attempt to gather seismic infonnat ion acr0SS

the rIver channel along refraction Line 883-2 was mad~, 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 selsmiC

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

deep near this line. Since the velocity is between that of lee and

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

alluvium under this line is frozen or partly frozen.

Profiles 883-4 and 883-10 provide subsurface information below the cen

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

the seismic 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

ProE Ie 883-5 intersects the centerl ine of the proposed Watana Dam,

Profiles 883-6 and 883-9 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 883-5 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 in the eastern

protion of the profile. The lateral change in bedrock velocities could

be caused by fracturing or shearing of the bedrock.

Profile 883-6 could not be handled by conventional computer modeling

techniques, probably because of severe distortion of the field data by

near-vert ical disp lacements In the bedrock topography. A de lay-t ime

method (Cummings, 1979; Hagedorn, 1959) was applied 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 S83-9 shows a deep bowl-shaped bedrock surface. The maXimum

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

2.4.3 Upstream Cofferdam Foundation

Profile S83-7 intersects the centerline of the upstream cofferdam.

Profile S83-8 is located 550 feet upst'ream of the centerline and

crosses the northeast portion of Profile S83-7.

Both profiles show a slightly undualting to level bedrock surface with

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

3. BOREHOLE GAM}!A LOGGING - RIVER CHANNEL AND RELICT CHANNEL

3.1 Data Acquisition

Natural gamma logs were run in all open boreholes drilled during the

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

system. With the exception 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 in 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.
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Gamma logs of adjacent hol<os wer<o analyz<od by matching log intervals

having the same amplitude and similar anomaly signature. Those matches

wer<o then checked against the borehole sample logs for geologic

identification. Individual gamma/litho units were then checked ror

their reasonableness according to standard geofluvial processes.

3.3 Conclusions

The gamma ray profi le along seismic line DMA ind icates that th<o gamma

ray log is quite useful for extrapolation of point lithologic sampl<os

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

profile and refinements in the boundaries are suggested from its

examination.

The gamma-ray profiles ror the river channel demonstrate a similar

practicality in the much more complex geologic situation ()f rapid

vertical and horizontal facies changes. The gamma ray anomalies

recorded agr<o<o reasonably well with the point sampl<os tak<on from th<o

bor<ohol<os. Each of the river gamma/lithologic profil<os permit better

resolution of the river sections than the samples alone.
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TABLE A-I

Tn-lE-DIsrANCE DATA FOR S83-1

SHOI' POINT ELEVATION (FT) X LCCATION (FT) Y LCCATION (FT)

1 1454 0 10

2 1453 225 10

3 1454 450 0

GEOPIDNE X LCCATION (FT) 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



NOI'E:

TABLE A-2

TIME-DIBrANCE DATA FOR 883-2

883-2 was an attempt to obtain a seismic section perpendicular
to the river channel. River surface gecmetry precluded placing
shotpoints at sufficient stepouts to provide first <u;:r:ivals from
bedrock; therefore, only ice arrivals were recorded.



TABLE A-3

TIME-DIsrANCE DATA FOR S83-3

SIDI' POINT ELEVATION (PI') X LCCATION (PI') Y LOCATION (:1m

7 1457 720 0

8 1456 460 10

9 1456 200 0

10 1456 0 0

11 1457 920 0

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

SP 7 SP 8 SP 9 SP 10 SP 11

1 210 35.5 16.5 1.3 13.0 49.5

2 235 3.5 15.0

3 285 30.0 11.5 5.5 18.0 44.5

4 335 26.8 8.5 10.0 22.0 41.0

5 385 23.5 5.0 12.5 25.0 38.0

6 435 20.0 2.0 16.0 28.5 34.0

7 485 16.0 2.0 19.5 32.0 31.0

8 535 13.0 5.0 23.0 35.0 27.5

9 585 9.5 8.5 26.5 39.0 24.5

10 635 6.3 12.0 30.5 42.0 21.0

11 685 3.0 15.5 34.5 47.0 18.5

12 710 1.3 17.2 35.8 49.0 15.0



TABLE A-4

TIME-DIsrANCE DATA FOR S83-4

SHOT POINT ELEVATION (ET) X LCCATION (Pr) Y LCCATION (Pr)

12 1456 1110 0

13 1455 540 30

14 1453 0 0

GEOPlDNE X LCCATION (Pr) ARRIVAL TIMES (MSEC)

SP 12 SP 13 SP 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
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



TABLE A-5

TIME-DIsrANCE DATA FOR S83-5

WFSI'

SIDT POINT ELEVATION (Fr) X LCCATION (Fr) Y LCCATION (Fr)

15 1460 1700

16 1458 1125

19 1456 525

20 1455 25 165

GEOPIDNE X LCCATION (Fr) ARRIVAL TIMES (MSEC)

SP 15 SP 16 SP 19 SP 20

1 550 92.0 47.5 2.7 49.5

2 600 89.0 45.0 7.0 53.5

3 650 86.3 41.5 11.5 56.5

4 700 83.5 39.0 15.5 60.0

5 750 81.5 36.0 20.5 61.5

6 800 80.0 35.0 25.0 64.5

7 850 77.0 26.0 29.7 70.5

8 900 74.0 22.0 34.0 75.0

9 950 71.0 17.2 39.0 79.0

10 1000 67.0 12.5 42.5 81.0

11 1050 64.0 7.5 44.0 82.5

12 1100 61.0 3.0 46.0 84.0



TABLE A-5 (continued)

TIME-DISI'ANCE DATA FOR S83-5

EASI'

SIDT POINT ELEVATION (Fr) X LCCATION (Fr) Y LCCATION (Fr)

15 1460 1130 0

16 1458 550 0

17 1456 0 0

18 1462 1660 0

GEDPOONE X LCCATION (Fr) ARRIVAL TIMES (MSEC)

SP 15 SP 16 SP 17 SP 18

1 575 57.0 3.0 48.0 85.0

2 625 55.5 7.5 52.0

3 675 51.5 12.0 54.0 80.0

4 725 41.0 17.0 57.5

5 775 35.5 22.0 61.0 75.0

6 825 31.0 26.5 64.0 73.0

7 875 26.0 32.0 67.5 69.0

8 925 21.0 37.5 72.0 65.0

9 975 16.0 42.0 76.0 58.0

10 1025 12.0 46.0 80.0 53.0

11 1075 7.0 50.5 84.5 49.0

12 1125 3.0 55.0 89.0 46.0



TABLE A-6

Tll-lE-DISI'ANCE DATA FOR S83-6

SOOT POINT ELEVATION (FT) X LCCATION (FT) Y LOCATION (FT)

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

GEOPHJNE X LOCATION (FT) ARRIVAL Tll<lES (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
30 1425 85.0
31 1475 87.5
32 1525 91.5
33 1575 95.0



TABLE A-7

TIME-DIsrANCE DATA FOR 883-7

SIDT POINT ELEVATION (FT) X LCCATION (FT) Y LCCATION (Fr)

27 1465 825 0
28 1469 1425 8
29 1463 300 0
30 1470 170.0 0
31 1464 875 15
32 1463 285 0
33 1463 0 0

GEOPIDNE X LCCATION (Fr) ARRIVAL TIMES (MSEC)

SP 27 8P 28 8P 29 8P 30 8P 31 8P 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
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
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-DIsrANCE DATA FOR S83-8

SFKJr POINT ELEVATION (FT) X LCCATION (FT) Y LOCATION (FT)

34 1466 0 0
35 1470 600 0
36 1470 1125 0
37 1470 550 0
38 1470 1150 0

GEOPIDNE X LCCATION (FT) ARRIVAL TIMES (MSEC)

SP 34 SP 35 SP 36 SP 37 SP 38

1 25 2.0 51.5 84.0 3.0 52.5
2 75 6.5 51.0 84.0 7.0 48.0
3 125 12.0 12.5 46.0
4 175 16.0 17.0 44.5
5 225 22.0 34.0 79.5 22.0 37.5
6 275 27.5 30.0 79.0 26.0 32.0
7 325 32.0 25.0 74.0 30.5 27.0
8 375 36.0 20.0 69.0 36.0 22.5
9 425 38.0 16.0 62.0 41.5 18.0

10 475 41.0 12.5 59.0 47.0 13.0
11 525 46.0 7.0 55.0 50.0 8.0
12 575 49.0 3.0 52.0 51.5 3.0
13 575 50.0
14 625 54.0
15 675 57.5
16 725 59.0
17 775 63.0
18 825 66.0
19 875 68.5
20 925 72.0
21 975 75.0
22 1025 78.0
23 1075 80.0
24 1125 84.0



TABLE A-9

TIME-DISI'ANCE DATA FOR 883-9

SIDI' POINr ELEVATION (Fr) X LCCATION (Fr) Y LCCATION (Fr)

39 1467 1705 0

40 1461 0 0

GEOPIDNE X LCCATION (Fr) ARRIVAL TIMES (NSEC)

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

10 1000 65.5 89.0

11 1050 61.5 92.0

12 1100 57.0 96.0



TABLE A-I0

TIME-DIsrANCE DATA EDR S83-10

SHOT POINT

41

42

43

ELEIlATION (FT)

1453

1453

1454

X LCCATION (IT)

o

600

1150

Y LCCATION (IT)

20

GEOPIDNE X LCCATION (FT) 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 56.0
17 775 59.5
18 825 62.5
19 875 66.0
20 925 69.5
21 975 72.5
22 1025 76.5
23 1075 80.0
24 1125 83.5



TABLE A-ll

Sl»lARY OF SEISHIC VELCCITIES AND LI\YER DEPTHS

Depth Below Ice
Refraction Vl Surface to V2 V2
Profile Spread (fps) (feet) (fps)

883-1 1 7000 2 - 27 15350

S83-2 1 not used

S83-3 1 - uninterpretable 14500
(frozen soils?)

S83-4 1 6750 54 - 88. 15,000
2 7000 20 - 57 16500

S83-5 1 7000 58 - 83 18000
2 6250 51 - 100 14750

S83-6 1 - uninterpretable
2 6750 82 - 168 17500
3 - uninterpretable

S83-7 1 7000 47 - 76 16500
2 7000 62 - 87 16500

S83-8 1 6000 21 - 82 16500
2 6000 41 - 63 16500

S83-9 1 7000 105 - 164 15500

S83-10 1 6750 10 - 69 17000
2 6750 67 - 110 17000
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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 river 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· m deeper boreholes. A

I ightweight rotary coring drill rig was mobilized late in the program

for the river areas where ice conditions prohibited the use of the

heavier hammer drill r1g. 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 rig used a diesel pile hammer to drive a double-wall

pipe while a reverse air circulation system removed the cuttings as the

pipe advanced. The inner pipe of the doub Ie-wall pipe direct s the

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

the bottom of the pipe. The returning air with dri 11 cut t ings then

passes up through the inner pipe into an energy diss ipat ing cyclone

that vents the air from the sample. Specially designed tooth bits are
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used to penetrate the soil format ions and to direct the soil into the

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

two 50-ton hydraulic cylinders operat ing tapered slips that grip the

pipe.

The hannner drill ng 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 Sullair 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 ,s delivered to the drive pipe when the hammer

strikes the drive spout which sits atop the drive p'pe. The double-

wall drive pipe is 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 a.D. X 3-1/4-inch I.D., and 9-inch

O. D. X 6-inch I.D. The 9-inch pipe was used for approximatel y hal f of

the footage in the relict channel while the 5-1/2-inch was used for the

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

triple-wall drive pipe system using a 7-inch pipe over the 5-1/2-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 cut t ing 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 inner pipe and pushes the remainder aside as the p'pe

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 S-1/2-inch double-wall drive pipe by rotation. The C.S.R. rotary

normally used standard tricone or button triconc bitn. Thc namc

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 us ing the C.S.R. rotary and an 8-inch

tricone bit waS attempted in the last hole in 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

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

drill a pilot hole ahead of the drive pipe when the drive pipe encount

ered refusal. The down-hole hammer 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 ice conditions prohibited the use of the

heavier hammer drill r~g. A Longyear 38, sectionalized for helicopter

transport, performed standard diamond drill ing us ing NX-s ize wirel ine

with Ne-size casing.
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3. SAMPLING

The reverse circulat ion system used on the hammer drill ng provid,ed a

composite sample of the materials penetrated. A geologist/soil

engineer continuously monitored the drill cuttings dropped from the

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

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

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

reduced, the sample section 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 5-1/2-inch pipe,

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

two 5-5/8-inch bits used were reamed for the express purpose of passing

the 3-inch sampler.

Standard penetration resistance blow counts per SlX inches of

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

for est imat ing the relat ive dens it ies of the materials sampled. The

material directly beneath the drive pipe is considered highly disturbed

due to the hammering action of the drive pipe.

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 hammer 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 size distributions run on those samples recovered by the hammer

drill ng 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 is pushed ahead or aside and the finer material roves into the

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

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

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

circulation system has a tendency to dry the material as it was rov,ng

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

fines through the cyclone.

4. DRILLING PERFORMANCE

Early in the program the 5-1/Z-inch drive pipe sheared because of

faulty welds on the threaded p'pe ends. Drilling of shallow

boreholes ,n the relict channel continued with the 9-inch pipe while

the substandard 5-1/Z-inch pipe was being rewelded.

Excessive build-up of skin friction along the drive p'pe walls limited

realistic penetrat ion 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

d rill string during changeover. In the two deeper ho les 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 in

stallation 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 woulc! 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 redrill

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 limi ted 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 IS" 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
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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

Color:

%

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

Munsel Color Chart (wet condition)

Particle Shape:

Angular

Subangular

Subrounded

Rounded
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Gradation Graphics:

Gravel, cobbles

Rock:

Fracture Spacing:

Massive

Slightly Fractured

Moderately Fractured

Closely Fractured

Intensely Fractured

Crushed

Strength:

Very strong

Strong

Moderately

Strong

Weak

Friable

Plastic

Fines, silt and clay

Feet

>3.0

1.0-3.0

0.5-1. 0

0.1-0.5

0.05-0.1

5 microns - 0.1

resists breakage from hammer blows,

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)

Drilling Abbreviations:

Type Bits

HAM Hammer CI Crowd In

CSR Center Stem Rotary CO Crowd Out

COR Rock Coring TC Tricone

DDH Down Hole Hammer PC Pentacone

TW Triple Wall HC Hexacone

LY38 Longyear 38 BB Button Bit

OB Open Bit

Size

5 l/2¢ - 5 1/2" Diameter Drive Pipe

7 ¢ - 7" Diameter Drive Pipe (TW)

9 ¢ 9" Diameter Drive Pipe

C-4



Abbreviations:

Engineering Properties:

Mlc Moisture Content

LL Liquid Limit

PL Plastic Limit

PI Plasti" Index

NP Nonplastic

SS Split Spoon

Gs Specific Gravity

K Permeability

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
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Alter. Altered

Unstd Unstained

Hrd Hard

Mass Massive

Strg Strong

Xyln Crystalline

Mins Minerals'

Pseudo Pseudomorphs

Reheal Rehealed

Jt Joint

Coat Coating

F. Grain Fine Grained

Med. Grain- Medium Grained

General Abbreviations

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 min Minimum

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 sieve.

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, .relative density, 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.

C-7



Imj~"lE!lJj~i~(0
SUSITNA JOINT VENTURE

SOIL BORING LOG
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Date _

Boring No __----'EXAMP""''''''',..,L'''E''--- _
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Coordinates: N _

E _

Angle (from Horizontal), _
Bearing _
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Core Sizes _

GEOLOGIC LOG
WATANA DEVELOPMENT
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Date Started _
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_1_ of __2_
Date 4/12/83

Boring No DH83-1 (River y)
Feature U/S Cofferdam
Coordinates: N 3,227,912.0

E 747,211.2
Core Sizes HX/NX

Angle (from Horizontal)__::z9"'O'--o Ground Elevation __10...,:,4"!.6,,4"-'..j!0'- _
Beari ng Rock Elevation __----'1~,-"3cs8~6L•.JOL _
Date Started -=-'?3L/o!.3J.,/~8o!.3---- Overburden Thickness 62.5
Date Completed 3/12/83 Ground·Water Elevation_--= _
Total Depth 91. 0 Logged by MSC/SEW /DAF
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SUSITNA JOINT VENTURE

GEOLOGIC LOG

WATANA DEVELOPMENT

Sheet 2 of 2
Date ~2/83

Boring No DH 83-1
Feature u/s Cofferdam
Coordinates: N 3227912.0

E 747211.1
Core Sizes HX INX

Angie (from Horizontal)__----'9'-'OLo _
Bearing _

Date Started ---"3-t-I..cOCl3Cj./-<:8t.:3L- _
Date Completed __..:>3-t-I...l ...2..l1.<8t.:3L- _
Total Depth -'9'-"lu ."OL- _

Ground Elevation __...Jl..!41J6l!4L.JO.L _
Rock Elevation 1,1"3,,8-"'6,,.-'0'_ _
Overburden Thickness _---"6.<.2~.--'5'_ _
Ground-Water Elevation__=-~ _
Logged by ----"M"'S"'-C /SEW /DAF
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GEOLOGIC LOG Sheet_1_ 01_2_
Date 4/12/83

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No DR8 3-2 (FF)
Feature UIs Portals
Coordinates: N 3,228,775,3

E 747,566.6
Core Sizes RWINK

90 0
Angle (from Horizontal) -'_'-'_'- _

Bearing

Date Started --:30-'/:,:1;..030-'1,,8;-;30- _
Date Com pleted __=-3'--/-':1"'5'--/':-8=-3 _
Total Depth 64 • 0

Ground Elevation 1 ,470.6
Rock Elevation 1,424.6
Overburden Thickness ----,4"-=.1-'..,,-5---=-F-=t,-,.__
Ground·Water Elevatio"==- _
Logged by SEW IMSG
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I--,---I-'~------------'--~---'---I

,
, ~~- -4~'5;,4(j-;'OAJilUViJm ~ ~

; .. ; i; .. ;, -.-,
1_-+_~I -=:B",o""u]ders,ciobbleJh pebbles

~,~lie:c,QY~r~ed:jjineslwashiaway, I
j. - " ---i ; __ . .L~ ~L~~_. · .\.. • !
Maxbdulderl-;O~ 'mostly_~_'+'__~_
p'ebbles and cobbles recoY"red-~__ ~

-d~.-2;,0:1i,:-_ Subrounded i-round, ,
, i , I

3~O

10

~25

Graphic Log "u ~ l; .2
C f! :c 0 .c 0;

~~
,., f! 0. C E E0> = =0> l!! 00.= 0

~.9 = "" > "0 U Classification and Physical Description

'" !!: z E Remarks
co!! :5 2 Jl: 0: 0: x 2

!!!. :::; iii e,j e,j 0 ;;
3 6 9 12

., .=

35~

~ 40

~45

70 xjp
o ;;..-

/
50 20 ---

TOP~ OF ROCK-46-.0- Ft.~
fe 46-64 Diorite med. gray, med,

-flO - ~-Plagio; hornblende; some
fe GaGa Fresh Massive.

Boring No~DH83-2Sheet 1 of-=2~_



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet 2 of 2
Date 4112/83-

=
" ~

~ .2:c 0 m ....cc- o E C
~ 0 ~ "~ a: z E Remarks
a: ~ x .s
c.i c.i 0 0III .5

Classification and Physical Description

55

Graphic Log
C I--r-'--,--""--I

.c.9: >- ~ ~
c.'«i g :J .ag
CD> (5 tl g..J
c..! -S 2 Ii:
~ ::::; en50 36912

Boring No. DH83-Zsheet 2 of 2



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/NX

90°Angle (from Horizontal) _

Bearing

Date Started 3'f!T/:o-15~/'_i:8"'3~---
Date Completed __.=:3-':-/.=:2-'05'--/.:.::8=-3 _
Total Depth 126,5

Ground Elevation __--,1,,4::-6=0_,-::4,--- _
Rock Elevation "1'"-3:06,,7-',,,5"--- _
Overburden Thickness 83.3
Ground·Water Elevation--.c'-"'-=:-=-- _
Logged by SEW/MSC/MJS

~ .-j_ .

...... 'F'ines" sand/sillt washed awaY"

.:

.. -....... /-. __..- ..__....._._-...,.-...._...--...,.-_._...__ .._..

..-.. - -1..-------_·_·......·_.. _--------_·_..·_..

. --.. -·I-..--~---·--..-_+__-_i---_

! - f - - -, t- ~! j -------.+ --_.",+-
'-1 ·~ ..•;.9..c,~.>-.-.~..i2!.91 . ~llit"ii,umi 'Ii

--- ----~----i ; 1 1

1-,-----11-'----+;;::9'-"8;::L.-.-+<\:"C7:;"(};::·..L-+·e;::·o"Cb"bc:-lileS-;'-houJ:d:ers 0< '
1 - -, : - -. :. - - • -- i ',,' --'," -- --,' ----; ,. - -,'- ,,', ~ .
,coars;e g;ra,vel recovered:. :Max He::.

1-+-!·-----'O-;6'<-:-Inm ~O-;-QS->+-mosblyO.:3-o-;-4t'";:"

pete:rioUthoJ:og:ilc:.suhangullar .to.
1----I-!----Jsu.bround-eai,-raI.'g.eI.' ·p,cs.-f:~i.ct-,Jf'...-

lsI F~ S'taih. . I \. "
-. ~1~~-

30

20

1-5·

:to-

-35

Graphic Log c
u ~ i; .E

C ! :c • .c 0;
-",0 '" ! 0- C E E
a.~

c> " "c> e 00 g.9 " ""> "0 U Classification and Physical Description q> !1: z E Remarks
C" :: 2 .t a: a: ~ 2§. :::i 0; <3 <3 0 -:;;

3 6 9 12 "' -=

. 5-

40

o
N '".......

N
No water return

Boring No.Db83-3sheet_...1_of_~3,--



Sheet 2 of 3
Date 4712/83"""

Grou nd Elevation __---=-1:!4~6"'0'_',c:4~---
Rock Elevation =-1=-3"'6!.-7-'.,=5 _
Overburden Thickness 83.3
Ground·Water Elevation:.-::-::-=-- _
Logged by SEW/MJS

.. ,

WATANA DEVELOPMENT

GEOLOGIC LOG

Angle (from Horizontal) 9:z.0u....° _
Bearing ~=~ _
Date Started 3/15/83
Date Completed .;;3'-1/c;.2~5'-i/'-l8;.;3>-----

Total Depth -----J.122-6b--5:>-------

, ; , .. \----'- ~--~------!---'------""";--_.;--

I--~H~-+-_=_=_-t-::---=t---i-~~~·--·
"'" 70-88 Cbarse graV1el

.. ~eco'l:ered lnaX 0:.2' mill O. 05'
--c---finer: -&-iiiore un;i"tormreeo;very

than above, Het:eroliitholdgie hu.t
"'-.- ---..lll&iril-iy..Ancl!es-iloei,-su-b-rGundied---·--

DH83-3

7

7

8

~_.. ;-- .

6·

SUSITNA JOINT VENTURE

. 65

Graphic Log =u ~
~ 0

C i2 :e • " :;
-5:8 ,., i2 0. C

.0

0> ~ ~O> ~ 0 E C
0.= 0 "0 -0 Classification and Physical Description

~ "" > '0 g... <;J 0:: Z E Remarks
co! ~ ~:5

~
.:: a: x oS!!!. ::i <.i <.i 0 0

3 6 9 12 '" .5

Boring No

Feature Seismic Tjne
Coordinates: N 3226820,9

E 745565.9
Core Sizes _---'=H'-'W.,/uNX"""- _

8· o....
88-921.9 Cobbles, coarse gravel,

-.-- --------some-bou-J:cfer",-·as-ab'ove 9';-S~-7-0--

_ ..__1 . c .._..__~----•• --•.•- ...

92 •.9-126.5 Diorite, med grey,
med Xyln,Plagioelase,hornblend
some Bio minor qtz, massive

Boring No. DH8 3 3sheet 2 of ....,23__



SUS/TNA JO/NT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_3_ of_3_

Date 4/12/83

Boring No DH83-3

Feature 5eismiQ Litle
Coordinates: N 3226820 9

E 745565 9
Core SizesRWlNX~--------

Angle (from Horizontal)__~9;IJO~o _
Bearing -===-- _
Date Started 3/1 5/83
Date Completed -,3,-,1c..2L52/-1D.8..J3~ _
Total Depth 126 5

Ground Elevation __.JJL!4±!6t!-0~,,!4~ _
Rock Elevation "'1"'3"'6,,7-',"'5'-- _
Overburden Thickness 83.3
Ground-Water Elevation::-:::-:::-'-- _
Logged by SEW (MJS

: At -i6s:'3=ill;:-YFt
.K~2. OE-04

. t-

I
;.....- -i

,
.j,

C,,\C03 iClose-'modfract;-¥x·t;4 '-'m:tri:~'

'~L;O;~E't,mos~ly OJ4..,0."7. ~ ,Ideal !
i-,clo~".fract interv~rs:;--~ara;t

'I stidng.'fiesli Ic;un~eatlirun:;!
! "'" ""', f ' ;; , , , •. j .I-+--+-'-st-a-ined-j,t-su-r,bee8,-j-e-j-su-r-+-
'faces -commonly w!CaC03 doa1:irtg

i--_-j--l,tor!,.-f,reheal.§d wM&.QQ3~._+-__+-_

dco3 " -T 'I ,,-~I~T"
_"-'--1--.---,+-,--,+-:---,+-;--+--..-,+-:--,-.,",:-+-,---'--

-1·· j 1 .L -t-'-'-;-I' --- . .-C--
CaCOj,-: ..-'..- . , , ;

-"'---1 • ' 1[-,---+----+--,'-,-.-.,+!--'---.,--
, -!'

CaC03
I,·_-J_I,_!----_'__~~_'___---+_'__+-----+

CaCOj;
\ i·

Graphic Log ~

" ~ ; .gc :c • ...
=~

>- ~ ~ Q. C
.c

en

" i!g i!! 0 E "Q.~ 0
Classification and Physical Description " "0> > "0 " g... "? !!: z E Remarksco>

:5 = u: a: a: =!!! x
:::; Qj d d 0 ..

3 6 9 12 '" .=

Boring No.DH8 3-3 Sheet 3 of_-=3'--.



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet__1_ 01 __3_
Date _

Boring No DHS3-4
Feature 'L Dam Rt Bank
Coordinates: N 3 , 226 , 97 S • 0

E 744,9sS.s
Core Sizes __-=N:..;X=- _

45·Angle (from Horizontal) -.,.~e>r---

350·Bearing

Date Started ---c3,1""2-,;S"'I,..,S,3;;-__
Date Completed __-=-3-,;-/-.,3~0,",/,---"S-=3 _
Total Depth 116 . 5

Ground Elevation 1475 . 2
Rock Elevation 1 4 5 9 • 6
Overburden Thickness 2 0 • 0 ~
Ground.Water Elevation 11. 4
Logged by SEM/MSC/MJS

Co~e ~~~o~~FY enhanc
becau'le- of frzn cond

Some·mech brkg

co-~

co-N

co-0'1

i-,----------------'--------'
36.4~39.4 Diorite meid grey,. med
Xyln"sl bleached',. close fract

Fe--0:-6-o:-rt-;-liaycr;.-jJi6Fstr.ong-.---

Fe 39.4-44.5 Alter Diorite,f grain
cIay-- ... It--grey- day &-- qtz-; --rro marrc:s,.
clay mod-c:lose fract, grades to below
~e Alter_ Di.Q]:i.te~sLdrkr._mor.emaf.i.
F~ close frac.t., Fe stain on j ts, cia
CaC03_ on others w/Kao1iniz'ed_.!_e~.cJ:spar_e

te60 44.5-49.5 Diorite grey, some cIa
a 3 on j ts dcrs w/depth, mod-close

!22'-251.3 Di:orite IIle.d :g"y,LIIled Xy
. nia'sq,sl. w:~thn;ear jit "c:11osefra

---I--.---O:cr=Q:".t;'i"J:l'atJt;:"'stt'ong-.--Fe:E'l:aw.
1 : : ; ii

25.3-·34'.,6' A1ter:Djorjte hi weath..
~-- r·.~"d__b!rn--;:...-m.ed'--g..t:,rib.<ttz;;:-cp..ay--sarf

'hi: Fe:sta:i.n:,c.oreldss prblythi
---1""'-terjia~,...g.rade;?to-"eath-,p.iQr-:iite

30.• 2'-'31, 110"1. h"jrd-friable weath,
No . -weak.:' . . , i
Recov----·----,-------------------.---~------

- _ .Coreloss prbly same material..

_____3_4_,~=~6..,4 Alter Diorite ,,--Y..F_E!?1:-.h
,decompose.n_n-o__ ~e s_tain, 1!ow hard
weak.!

,0-2 ,Snow i-Ice-l-·-----l--.o--j--.--.--,-- .

·Z:':Z2fTa!.1fJ'ifr.h ,3'[:iic-e lintdp_
f' -i-- -i1iO' -Il!:ixE!d!-iw/l'.E!~t;.1!;tgt,l!;J;",~qPQqks

+. 1100101 'i fl*titjCla~/sil9/san"
-H+-~,_,_~,r~,.,c911a~ '. t:e.,s. ;a,~HfQl1 ,f1]ac

I lin bl10cks i&sttI1faces;.. oIacks- •.
I.. ... I .. , , ' ;'.' .. ' '._ . '.... ".;

1----+-·I--"-·-----Jn'ostJJ-)"-Di-:i:d,Fi,t;e..!w!sGme-Aride&:h1iie:;.:..-

.if iT --!=::=:--:'.}':i:i.:--:--I --i.' i
1--'--1 . -.'"':

1· :If' I I . j.~ ~-t----+~.~~_.- t' '1 ----.l' '- - -, T' ._- .,"-/

5

4 5·
15·
s·

60·
60·

-- 60·

4

-1:

-1-

-3

Graphic log ~

" ,e :;; .2
<? :c • 0;e .c

-,,0 >- e 0. 0 E 'E
0.'(0 '" :> ':g ~ 00 :> ""> "0 1j g--, Classification and Physical Description ~ e: z E Remarks
oo! :; 2 u: a: a: ~ .E!!!. ~ iii cj cj 0 0

3 6 9 12 CD .=

Boring No.DHS3-4Sheet _...:1,- of __3_



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_2_ 01 __3_
Date _

Boring No _.;;Dc:H,,8,,3'---_4'---- _

Feature t Dam :Ill; ]laRk
Coordinates: N----.;,dh12>;12~(j"'9'-17~6,.._\JQ'------

E ---/-74~4~';}9.;>5"6~•.;>5---

Angie (from Horizontail--=4"'s'-0 Ground Eievation 1475.2
Bearing 350° Rock Elevation J 459.6
Date Started 3/28/83 Overburden Thickness £.2JjO_.-"O'____ _
Date Completed 3/30/83 Ground·Water Elevation.l.J.l.l....,.4~ _

Core Sizes --~NXIJ'--------- Total Depth 116.5 Logged by SEM/MSC/M:TS

At 97.5-116.5
K= 3.sE-04

co-~

At 81-100 Ft.
K= 1.OE-Os

co-"'

co---0

co-r--

c
u >!! :;; .2:c •

'" ~
0. C E Ci! 0 " "<;J !!: z E Remarks
a: a: ~ 2
cj cj 0 ...03 .=

Hole caving. @ 50.0

·9s.T"I00 Alter D'i6rite n::'grey
white, med-fine grain, soft-low
hard, weak to' friable, c-Iayey'
coat on jt surfaces, Plagio alte

Classification and Physical Description

CaC03
CaCOj"-"--"- - _ ...,..

CaC03

CaC03

gaC03

Fe

Fe/ . . .
.. CaC03- ...._.~_.__. __.__._.._.- "'--- -_..-

Fe

8t

a 73-95.7 Mod 'fract wA±ocaI . close
e'/ 'fracJj intervals, max pc ~. 5' min

. -_.... Oa003·--O-;.S-l-·mo·stl'y-O;-s-=O:-6';;-l1aitcl";--s·tr
e' :fresh, unweath, Fe .sta.ihs OIl jts

-=--~-as..nQ.ted.,..,Ca~-coati-ancL.reheal..
Fa 'more :common .below. 82.

e' " ""e ' : ' :',' ,
----.----.---'---r-'-,-~-'"1~~--'--

:50-50.8 AIter··Dioritle·.crushed··'
f , .• ;. • .,' ,.""-' ,"<"

~ ~t~~~kif~i~ble> IclaY1y.al~ero4

;(;03, " i't;e.:!:II1jp_'!.~'--i_... ,. ~-... '. I·· I· .. I .. :
= . fsO.8+~s.7 iriiorfio,,1il'-JdgriiY"mdd

:-:e11-•..-..-.-..-+:](71'[';•.Pli"gio,l)oJ;Ilb-Jfenctet"b:t~
'mino:r!qtz;:freljh to·[y.sl'weath.

;; I ',,;', I. ,'; ,: '

...:-.!"-I·=:-.-'----51-6-2--&Iose-mod-ifract-;--max-1 • ILL
iniinO.Pniostl~0.3-+0.,6' ~mod h

1l!-..,-_.h;o,;aF03' Imod itrong·,fresh·tci:..Lsl·Vj:e.ilt:Jli--
e, . iFestiairt$ ion 'jus conb.oIf·uo5Sl&

. - ":YccaJnel~wcad03edat& !reheal
aF03' :onsome .J.ts,.l~ttle.:or.nd alter

loffclldsp"rs. i
-"_·-t-~--:62,.,B"MOd-;sl fi'acc,:-lmaxU" mill

, .0.2mostrx 0.s,.,O.9.lliard, .strong
1---IIFe.--,f.};a&li.,-uri'j'eaj;.li.~":&l-"}od-E'T:&t;a-in-

;?nj;s, as :noted,su~faces cecas
1 It::-e,-i__·c=C.::a.::c.::O.,'..::.:h.::e.::a=;-led roug.h-sl rough. .

x

Graphic Log

45° /.
95 60° 'Q

60° "
60° I"
90°

100

c: i!!.c .9, ,., i!!ac; '" " .ag0 u"> 0 ~...Jco!! :S 2 il:!!!. ::; iii
3 6 9 12

Boring No. DH83-!sheet 2 of 3



SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet __3_ of_3_
Date _

Boring No __D_H_8_3_-_4 Angle (from Horizontal)__...;4=5_o-:- _
L 350°Feature ~ Dam Rt BanK Bearing

Coordinates: N 322 6978 0 Date Started ~3J..L(.r.2J.18.L(.l.81..3L- _
E 744958 5 Date Completed __31.,/L3jJ0J.P/8,,-3~ _

Core Sizes -'NXlLA.________ Total Depth J 1 6 5

Ground Elevation 1475 2

Rock Elevation 1" 5 9 , 6
Overburden Thickness ..2"Oh,,\Q,I_----
GroundWater Elevation-llcll~.c'-'i-I _
Logged by SEM/MSC/MIS

Graphic Log 0:
U ~ :;; .!!

C :c 0 0;i!! .c
=~

,., i!! Co c E 1:'" ~ =~ !! 0Co., 0 ~ <0
<0> 0 U ~..J Classification and Physical Description "l !!: z E Remarks
co!! ;; 2 .:: a: a: x 2

!!!. :.::i en cj cj 0 ;;
3 6 9 12 m .E

i a 3 ! 100-;103D±orite-grrerin:E\d.~-grain,
, .... CaC_03~ 1.,.iL~l:t:er 4clo~e-;moqfradt, max

t:ai ---'-;r.:04--.-'0:;:3:' , ~J. d I '
",C03' h"i-·mllL,.'''....•. ,mast1j;y"u '1' ,mqd

CaC03 : hard, moqsfi'qng :i' r - -, .,.~1 ..
Fe·-~-----·-;-~---~:-f-:--·: " .. - . ""1 : , ..-,----..._, -----·_·---1----
--;-: . __.~...;tl'l3-;J:rli6~Alter Diorite mod-sl,'
~/ .• ! ~tl'~rey...;greY,frna.fi2s Jileached,

-",--l"aC03' r a ~o:...li:n'tact;..lbeconies--J)ess_ia;.iIl.t,e

e!"-:-!:EeIQw- nO!.
___IF,e . ! Cl'o~e f.r~e't. max -0. ~' . miJ:i<:().d5 '

. :b()3' . ! mos~lyO.j3',; ~od"h~r.d,;~odst,r:o
,-. '-:'sl,:w;ea,t'h;,,_ Fe "tain'j on jlts "',..

p:.E'--__. ·~note!d, .soine:::s:a:C:Q3.C;<rar:arrW-r~h:'e

aC03 i of j~s, some,dlayey, mat.l!on j!t-s,
a.~Ls.m.o_ol'th=oilght.....L- . .
. '··~--i l~ ,

T.D.=116.5 Fe

---·-----1------------'_·_----------1

.~----- .--.--~_._-_._-~-_.-_.__ . -_.----".__...._._-----

Water 'return, white

Rnrinn Nn nHR ~_Lt..C:;haaf nf



·~m"fW&~~(@)
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of_3_
Date 3T'26/83

Ground Elevation _~1,-,4",5",9,,-,-,. 4"--- _
Rock Elevation __-=1'"3~6'"3c.:.,,4'---- _
Total Depth 119 .5
Ground-Water Elevation.=-"'-"'-'---- _

90°Angle (from Horizontal}__--"-"'--- _
Bearing
Date Started __-'2~/~2=..!0!J./,.:8!.=3!..----
Date Completed _-'2'-'/-'20.-'1'-'/-'8"'3'---- _

TEB/LEM, DAF

Boring No HD83-10 (River H)
Feature It Main Dam
Coordinates: N 3226920.3

E 745009.1
Logged by WMB, RT T, NBH,

Soil Des:cription

"2
~-

0" "E. ".c£ ,,- ZOo == .c~ u_c -'" .!E.~
0", :EO)a.'i; 0.1: -"m= E" °0 0» 0.0

" > .~8 0." Co
co!! ",- Ec ~ ~ " u i!!-'

!!:!. a: enE
"'''' o " -'" "en iliQ. a:

;
, ' .! .

!
I,

Remarks

5~;l-HAM', CI

3.5 Ice' , I

GM Sil!=y" sj'ndy gRAVEL WIl'fl COBJlLES,! sat
ttra~ed,:_jrery_ifurk-~slrbrPwn_,_s'tIb~
angjrlarJo st.lbrot.lnned'" bne to coarse:,

•. : _•. j - : _ I. •. i " :
-SJc~_sc:tona:i•._1Lo.ulaer.s,~ __, , _

I . '
-S!"nfrY"GR,WBbe-jf::H'H·....?OBBhRS.5F1-2r,-sUr,

. "aturated,. very' dark g,r~yishi brown,
rouhded to S..l!.1KOJJ,n~_ad.-£ine....±.,,-c.Qp:sa,-

. occasionalboulderil. ': i :

SM

---_._- --

I-------'-----.-----,----~--,------ ------ --

Si1tyGRAVELLf:-SAJfD:wet~-~ery- dark
greyish 9rown; fine to coarse.

J?ipe cocked @28
ft." move hole,
redrill

HAM,CO.

Water @ 39.0

35

40

45

GW --Sandy-GRAVEt,'-l-e'ss- than' -5%o-fin'es; , ollv
grey, angular to subangular, fine to

_coarse,.o-with COBBLES__ and. oc.casional
boulders.

,-Boulder, -Andes-ite-~-----

GW
GM

5-12% silt, dark olive grey, rounded
to subrounded

50

Boring No.HD83- Sheet 1
10

of 3



./jm"f1lJj~(~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 3
Date 3T'2.6/~

Bori ng No _-"H",D",8",3:"-c'l"'0'-:c-(",R",:L=-'v,-e",r=---H=)_ Ang Ie (from Horizontal) 9,,-0,,---o Ground Elevation _----'1'"'4;,:5,,9~.4;- _
Feature 'L Main Dam Bearing ---==::-~~----- Rock Elevation __-=-13~63;,,:,,",,4 _
Coordinates: N _~3,"2"2",6,-,9",2,,,0,-,.-,,3,---- Date Started __-=2c'.,/.=2",0:L/~8=!.3 Total Depth 119.5

E _~7c:4~5<:0~0~9"-,-.,,,-1__----,_ Date Completed 2/21/83 Ground·Water Elevatlon...:-::-::-=- _
Logged by WMB, HI I, NBH, IEB /LEM, DAF

rl;j'~"Oo~'~o:" ...~ ..,• '. UtLQ ••••

Remarks

l<S~'~.. •0 ........•.

Less water

Hard drilling at
96 ft.

lots of water at
75.5 ft.

f2:f.$i!if,:'iiMiiZl
Hard drilling, 81
ft.

c
.2
1ii
C
"E
E
o

-=

r -

i -1

1 I ,,

- j

·1-

grey'.

• j- -I

li~ss-l than! 5%-- silt"~

•._.•.-.- _._------

Olive grey.

j'

Sandy GRAVEL.WITH. Ct:JBBLES. 5-12%- s:ilt,
damp; dark olive gr~y, rounded to sub-
roufiaed.; 'I .------

'! . ~ -. - r--- -

viryid-arJg~e...y,..,t--'-"-i--+---f--i---I
1 1 J
. , • -f

5011 Description

--- ---_._---_.

. j. -1' j

~ 1 . i
I ---c'e--+--'....j'__+-_-+__+- .---I- ! _

i
•

[.......-'--------~--.---.---_._.. -

GP
GM

GW -BOULDER-AifD-tOBJl"LE-ZONE-- --l----··· .

GM 80.b to 87.0'

GP
GM

GW 5,..12% silt.
GM

GW

18

17

16

15

13

14

12

c
~-

0" c· ..,
-'= .9: ,,- Ze. ~= ",e u-'"i5..7G

_C
e.~

,,>- 0., -" :2",
"'~ -l- Ud "'>"> ~8 E " e..., Co e.o

OO!! ",- Ec ~- "u e!...l
!!!. a: ",.5 .. '" 0" ...l" "'" iDe. a:

GP
10 GM

GW
GM

11

10
tarted coring
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JffiJJl~~"f~j~~@
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet 3 of 3
Date 418/83--

DAJ!F _

'loring N0-==tHD83 10 ;River H) Angle (from Horizontal)__----'9"OLo Ground Elevation __~1~,.:;4'=5~9".~4'-------

Feature '-':M"'ai.Jiu;nl-iDuaun._____ Bearing Rock Elevation __---'1'-',...,3"'6"'3"-'.:.4"---__
Coordinates: N 3226920.3 Date Started 2/20/83 Overburden Thickness 92 5

E 745009.1 Date Completed 2/2l/83 Ground-Water Elevation ~ _
Core Sizes NX Total Depth 119.5 f L d bogge Y NllR,--JFB,

Remarks

If:;' -n-a:C-Eifres-app
to be, mechanical of

_ev..itience_oLgx:indin

Many fractures appea
_to__ b_e.Lmechall:i:cal,J,'L
caused, related' to
breakage along high
---nattirarJts-.--No
grinding,

.2L3__HZO__ loss_@1L7.5'

"(J >!! ~ .2:c • ~ 10""c- o E 'Ei! 0 ::l ~

Cl e: z E
d: a: ~ ~

d d 0 ;;
'" .=

Classification and Physical Description

I

109[5'-119.5'1 c1os~ly modt, frac-t',
Maxrpiece_O_;8t,min_ 0: H mosbly
0,2+-0; 5 'I somel1:>rkg:.Jnechanical.

--:--!1ara-&-:-s~rol1g~fr~sh-;-ITo--st1ril:IT;"-OIr--
'JtsLRough_ j t~, surfacesl, I '

60
;'70

50° /

05- ~~:q
45° /'
70° /

/
60 /

/
/
I

60
60

45

lJ_s 60

Graphic Log
C

~.2 ~ E E
0.(; 0 :::I .Eg
~~ '0 '0 g-J

- :: 2 It

f---'
1
h.!1r.!!0'-h:n::::;.,.j._iiir- 3 , 9 12 --:-'D::-~:-'o-r"i:-t:-e-TjM::'Te-=d'i'u-m---o-=l'-i'v-e----g-i-',,-y-'.----'1---.,----':-+=+-=-J-=+~I-M--i-s-l-a-t-c-h-,-M-e-c-h-a-n-i-c-a-l..j

" .. --, 1- " . J. .,' . ;. _ ;
Medl--Xylir; -massive t ' 'Plagio '41__-,-_ breakage and grind-
Horn,'bTenGte-W1,'1:>:i:<;1';§J,:];9-+,_,',.. -"j:,z_l-_ ' =-mg orCo're:-- --:r----:

, . .' . . '"1 . I -l--~-- -i'
_fresh, 'i , " - i _ i -- ,----- ( i - - T - 1 1

------I--------c----,--------------c---...:..I

---'---1:-:---:-------,-;--+-------------------- ---I

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

,,---1--------------------- ---------

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



SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WANATA DEVELOPMENT

Sheet 1 of--.l.-
Date ------sT26/83

Boring No HD83-11 (River A) Angle (from Horizontal) 90° Ground Elevation_----'1"'4"'5'-'9'-'.~1"____ _
Feature CL Main Dam Bearing ------'=-7"":-,=------ Rock Elevation l!c3~8~5_'_•.29 _
Coordinates:N 3226653.1 Date Started 2/21/83 Total Depth 89.4

E 745064.3 Date Completed 2/22/83 Ground-Water Elevation_==- _
Logged by WMB , II! T, NEB, IFB /LEH, DAF

,
5~\il HAM, CO:

Hard Drilling,
41.5 Ft.

Pipe cocked @
·121:-5- F-t.:-- MOved-
hole 4 times" re

·drill·

,. -

Less water.

Water @ 41. 0'

Gra)TellYI SANDI, 5-12% clayey silt"
saturated, very dark grey,. Hne to

--coarse
Water: @ 28'.0'

- SandTGRA:VEL-,·5~t2%-·c1ayey slit,·with·
COBBLES, saturated~ dark. grey, rounded

._.tlL.s.ubrounded'..... ... ._ ._.

Sa.~dyG*VEL!W:r;TH !COBBriES, 5-12% [silt
-- sa~urat"d, dark -o]ivegrey, Irounded

-t.0 ist:b~quI!-d~d,L; ~-fineto ;co~~~e,9qca-
-s;,dna-l:--J:iou-}~ ,

! . . I _ - :J: -(
! .; ~ ; , I

Boulder il"'y.e_l1...1:2:~5'=.25._a_f.L.._·__• .
5 ~ttem~ts ~t penetrating tHis liy.er.

I-.....;.--}---'----·,
-,
I· .!

I--..L--.;.I---+---"-----+-------. .

GW 1__-'-_-'1..- --,.__.__+-__
GM

SP
SM

C

.5!
;;
ce Remarks
2
;;
.E

1

2

4

3

6

5

7

c
~-

0" c- ..,
.cO ,,- ZOo ~::: .c! "-= 0", :Eo0.:; _C

o.~ ,,'" -""'~ E "
- .... °d '"> 0.0 Soil Description"> .~8 0..., Co

c~ =- ~~ "" ~ ....
Ul.E E C

l!!- a; == 0" .... " Cl
Ul iii 0. a;

50

Boring No. HD83- Sheet ---,1~_ of 3
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JjIj1flUil"I(fjf!~~&)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of---3-
Date 3/26/83

Boring No HD83-11 (River A) Angle (from Horizontal)_---=9"0,,o Ground Elevation __1_4_5_9_._1 _
Feature 't Main Dam Bearing Rock Elevation __---'-,"',8<>..:>.5...,,9 _
Coordinates: N 3226653.1 Date Started -<2J./,.2~1J./:-l8l..,3L Total Depth 89 4

E 745064.3 Date Completed 2/22/83 Ground-Water Elevalion_-== _
i:.ogged by WMB. RLJ. NBH.JFB/LEM.DAF

Remarks

I'i
.1-j

I

I
i

Soil Description

iJa4 clite- grl,y.· _,

__L.--_.! :__~,__l-.- i_,__~ __
, !,
i

waterI@ 58;0'
; j

!
I---;"--+--~-+'--'---'-----1

":e Ol
0.0
ll!-'

'"

GP
GM

."
.ci!?
-"Ol>
Co
""-'"a:

~-_C

"'~
.~8
a:

I-
I

8

55

I
9

60

;
1-
I.e: E
19.~
jC§
I

- . 1 l ; i--

COBl3LEANb'BOllLDERS
;, .

5 _ • , j
~--i--i----'__, i..- .~__~,.

70

75 _ ------ -_.__._------

-.Hard Dr-illing @

72.°Ft.

80

85

Boring No. HD8 3- Sheet -=2__ of ---=3=--_
"\



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet .1.- of_-3
Date --,3lJ./~Z~6u-1.Q8.J.3_

Bori ng No -f);!l.lDl<81.3"'-=-lLl'--:-::- _
Fealure EDam AX1S
Coord inales: N ~3",Z",Z",6"-6,,-5,,-3,,",,,=.1 _

E 745064 3

90 0
Angle (from Horizontal)__"-" _

Bearing --===--:- _
Date Started __J;Z,J.IJ;Z.,,1...,1,,8,.3L- _
Date Completed ~Z,..I'-'Z"'Z"'I'-'8"'3"'--------

Core Sizes Total Depth 89.4

Ground Elevation 1459.1
Rock Elevation 1335. q
Overburden Thickness --Ii5-.-6-----
Ground-Water Elevation.=-==-- _

Logged by WMB, RT"I,NBH, .TEB IT.EM, DA:

Classification and Physical Description

f
·.+

. ... . I·

.

Remarks

..-_._-

•

•

~

<J >'! ~ .2
:E 0

..0 10c- o E "E
~ 0 ::l "<;l '" z E
a: a: ~ =c.i c.i 0 ;;

'" ~

.

.

. ..

. I .

. ... . ....

j .

..
.

i .. i

; .

i

.

Graphic Log
C I--,-'--,---=-----j
o >0 ~ !

;: :;: C' ::s
Q.cu 0 ::::l -g
Q) > '0 U g...l
C..! -= 2 u:!:!!. ",-

::i 36912

_._-
.

-55_

1--.-

-

-

---

-

'-

-

-
·

S'farted corfng 74'. S

Evidence of grinding
aiid'lnech. brkg. --

o

o

: "f :
.. ; . ':

. ::'.IT..!.. i

.

,

Modt. -closely fracto 'max ];1',
----min-O-;-l·''';:-somem-ecn15tRg:- naYa

strong ,f.resh" unstained.

. ..

7'4 .75-'8'3';;S-'lhcfrTte.meo gray. 'mecl xyr
Massive Iplagiocles;e, 'hornbl,mde

,<Some- -bio. 1
""---'--~--'c:-=~.'-,--,'--:-',-:-"::--'

Jtspaci.ng·';' 0,5' ,w/coI)siderable
mechanic;al br;kg ;m?}c .0,5'. Jnin

_ .. ..-:---xo-.:l-lnc:rstJ:y-Q~L-'o-~4--,--··,--·, ... -..

. Hard & strong, fresh, unstained.
'-..__. __.._S.om.e_c.hJJor;.i:t.e.·al.ong:..j.t..suIgac.es.....

a3~a-a9.4 Diorite-Granodiorite
...... J,fed:.g.r.ey_j,1LpinLf:eldspar.....me.d_Xyln.

. iii' , .. :

.. 1-.: . ,.. .. I . i . ,
---·l·---~-+__-~-+-_!_---'---I

. . i' I! '
. ..., Ii·

_.90.

_. - .

- ..................- - _- - .. - ..'-- -
.. -

-
100

-



lJ~m"fWi!~~(@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ oL3_
Date 3/31/83

Boring No HD83-12 (River B)
Feature it Main Dam
Coordinates: N 3226694.4

E 745072.0
Logged by WMB fELT fLEM, DAF

Angle (from Horizontal)_~9I..\OLo~____ Ground Elevation _--:=1,c4~5",9~.~0~ _
Bearing -===-, Rock Elevation __-=1-=3-=8-=2:..:.:..:0'---- _
Date Started 2/22/83 Total Depth 87.5
Date Completed 2/22/83 Ground-Water Elevation _

HAM,CI

Remarks

c
~
'"i:
"E
2
;;
.5

Soil Description

5.0 Ice

,
I'

More sand.

~. ! !; ! 1·;
Sandy_GMiVELWITH COBBLES, 5-412% cIaye
s:i::tf, saturafied, ,oJhvegrey, irounded-t
sub~ound~d" ·f~ne- rid- -eoalise, qccasitona-l
bou-]de*"-_ ) i .

j' .j - .- j .
. I

.. ""_____c • _

GP
GM

GP
GM

2

1

5

6

4

3

7

8

<:-
~-

0" i:o ..,
.<:0 ,,- ZQ. ,,= .<:! u_c -'" ,,>- 0", :Eo>a.,; Q.C: -".,,,

E" - .... <'>0 0» Q.o"> .E'8 Q..., Co
oo!! ",- Ec ~~

" U
~..J

!!!. a: Ul.5 .. '" 0" ..J" Cl
Ul iijQ. a:

Boring No.HD83 Sheet _..L._ of 3



IAm"fil)j~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ ofl
Date 3/31/83

Boring No _---.H~D,8,,3,,-:r:1,,2"""=(=R-iv-e-r-B-')- Angle (Irom Horizontal) ::.9.:;.0_o _
q;; Main Dam

Feature Bearing
Coordinates: N 3226694.4 Date Started -:2~/_:2-:2~/:'."8':3'------

E 745072.° Date Completed _----'2'-1./-<2"'2,i-/"'8.='3 _
Logged by WMB, HI "I /I.m1, DAF

Ground Elevation _.-;1;-,4:;50-9,:-,-.0:'- _
Rock Elevation __-=1,,3"'8,,2,..,0'-;0;- _
Totai Depth 87 .5
Ground-Water Elevation_-== _

Remarks

Hard Drilling
77.0 Ft.

Hard Drilling
72.5 Ft.

CDBBLES' AND BOULDERS.

SanCly GID\.VEL ~ITH COBBLES, 5~12% ",lay
_sll4-.sa,tw:a.t.ed.,.....dar.lLg,r.e.y_,_.round'ed- to

subfC'Qund;ed:,-fJine 'to, coarse.
i

1----'---------------- ----.----
GP
GM

9

12

11

10

7Q

65

c:
~-

ci" "C. '".cO ,,- zo. ,,::: .cl!! u- ..
Q.~

_C
o.~

,,>- 0", -" :Cal"''' e" -I- Uci "'> 0.0 Soil Description"> .~8 0.", Co
co!! .. - e C it ~ "u e ....

a: "'.!: ° " .... " "!!!. .... iii 0.'" a:

80

85

90

Boring No.HD83- Sheet 2 01.=;3,--_
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_3_ of_3_
Date 3/31/83

Remarks

WMll, RLJ/I.EM,DilF

Ground Elevation 1459.0
Rock Elevation 13S2.0'- _
Overburden Thickness .!.6,-,9,-,.~5,--- _
Ground·Water Elevation _

Logged by

c

" >'1 ~ .2:;: • " -;.c
"- C E ;:
~ 0 " "'!! a: z E

a:: ~ x .5
<.i <.i 0 0

'" c

Classification and Physical Description

90°Angle {from Horizontal)_~= _

Bearing -----=='-------:-:c-:------
Date Started __---"2-',/,,2,,2-',/"'S"'-3 _
Date Com pleted _--'2~/:-'2'-'2~/"S'""3'-------

_______ Total Depth __---"'S-'-7-'-. ."'-5 _

Graphic Logc r-----,-'--,---=---I
o >- ~ e=-.;:: m - ::::l

eLm 0 ::::I -g
Ql> '0 '0 g..,
c.!! -= 2 It!B. ",-

::i 36912

Boring No ~DS3-12

Feature Mal n Dam
Coordinates: N 3226694.4

E 745072 0
Core Sizes -----NX.

.

.
1-,--_-, ..-'-..----.--- -.-

. .

,.....'-
--55

-'-

! .. . . . i , , , , .
[":,:.:''':+. ··1·· :' , " .' ! .

, ":. ... i:"'--:, "='.:. .'.." ..
-..... 1-" ..... . • .. - .. . :: ..

L_ I ',-.,; - ..- ."
, . • ... i . ' i

..':' , ,..,....t. '
.! ' .. -+ ...._.. "-0__ .._ .._,•. __ •

:

,
.

: .

-

-

-

-

"-

._,,--

77.5

.-

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

,

••

100% Water Loss

Started Coring
Partial Water

'Le)s,,-78-: 5'

--_..... _..- ..--_.... , ....,-
I·

1..----·-·- ....- ..- ..... -

U""l
00 ....

--- --a .....
a....

, .. -

,..

. , ,!

. ' "

i 'j

...........

,.,

...

! I·

,

.

....

. - - --

'1 . '-- ..... •- !.. ' ...

.... !

,

,

. ,

.. .

. .

"YIP n" lin"". 77 n " ..

.

.

- _ i_,
, :

i i .-': ..'

. .1.-" [_ .
, ":- ..., f..·: •.

iI,: :

~7C

-·9C

--- .

-8

~~ 1~a--
,--8C ~~ I,' =n5=='875'Altered:'D:l(irTte'l-Fgr,q__'::-:on:

3l'J j; ii, white. Sl -. modt alteration.
45 f: ..-.--.,----'Some-ffrldspar ··but....most-ly....,--- .

_, Kaolin pseudo morphs.a1ter
90 _, feldspar, chlorite, talC.
70 ~:-·----c-l-ayey~.-S1...~--mo·d. "fract"of'--'
00' J/ ~any unbroken. incipient, High

1-_-1-.LlJ'i"¥'£l:;;L""4II...-_-l..Bt;kn , 4- j ts. it filling, w/ chlorite
I\. . & tale, '81' har,I," sl stiong."
I '" unsta:in ed. . .

- -- -

-9 ..·1--" -

- - .. ---.- , .. -
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fIJ!fflUl OJf1lJjj~(~@
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 2
Date 3T'i6/S:;;-

Ground Elevation 1458.5
Rock Elevation 1374 .5
Total Depth 89.0
Ground-Water Elevation__-_-_- _

Angle (from Horizontal) 90·
Bearing ---
Date Started 2/22/83
Date Completed 2/23/83

.IFB ,rEM

Boring No HD83-13 (River G)

Feature 'b Main Dam
Coordinates: N 3226856.3

E 745023.2
Logged by WMB, RL.I, NBH,

c
~-

.; ~ c. ..,
.t: 0 ~- Zc. ,,= .t:e .2- ..
'E. cu

_C
c.~

~,.. 0",
Ill" -~ .t:o>

E~ ->- ()c:i 0»
~ > .~8 c..., Co C.o
co!! .. - 3_ ~...lwE E C ~"

!!!. a: .... o~ ...l~ "W iijc. a:

Remarks

5~ 0 HAM, CI

t:$g.o;,iji15JLl'

... !i\<~·;;';Wi!W!!!('fl

- .. m.1;fi;,';;1ar

C
.!!..
C
~

E
oS
w
E

_.-j.

clay.

Soil Description

i

,
I
i,

-F

,

More: sand!,..

, .
,

Sandy GRAYEL, P-12%lclaYeY silt, sat
urated,. d'uk o;tive grey, rounded to
-s-U15rt5ulfd-ed~,f-:ti1:e'-r_oTc-dar'l:re_;_o~c-t.-a-~·ri"brfa1

cobble. and. boulder.:

; ,. i i ~ ; . ; t
·Grave-Uy:--S~J,:-es·sTt:tra:nT5-x--s·:tJT;-Sa:t-=-

urated;. __blive~-grey~ t fineJto charse_~ _
inde.LtLsubJ:oundlo4-coEXseLgxavbL,---

occasiona~_ cobl'le. i ; i',.

,--.-+-·"---J---1---i----:----'--·-T~-·-

SP
SM

GP
GM

SP I I .

8

6

7

5

4

3

2

1

5··

4

5

4

20

10

Boring No. HD83-Sheet 1 of--?'



Jm!1ilj" flfJjl~~(J
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of~
Date 3/27/83

Boring No HD83-13 (River G)
Feature (L Main Dam
Coordinates: N 3226856.3

E 745023.2
Logged by WMB, HI. T, NBH, ,TEB IT ,EM

Angle (from Horizontal) 90° Ground Elevation 1485.5
Bearing --- Rock Elevation 137 4 .5
Date Started 2722/83 Total Depth 89. a
Date Completed 2/23/83 Ground-Water Elevation_-_-_- _

GP IClayey si~t. ffues.
GM ~,_,_I_, I -.".-- ,,_... , _

Remarks

--R'f/:&;;o£2ff[. .

--1~6:~Qt~~::~::~~t~~:m-- -

C

.2
1;
C
"E
":;;.5

Lr'

Soli Descriplion

j

Sandi;' GRA~EL; 15-12%1 s:iltl" moi's,t", dar,k
grey!, _r.Qund'ed' (to. subroun~J:ed,_ finato:
coarse,. occas~onal coEDJ:e-anarbouLaer~-

i . I 1 -;' !

F F' '.j r I

I .- I
Wet. .L. _,

GW
GM

13

12

11

10

7

e
~-

0" c· ..,
.<:.!! ,,- ZCo ,,::: .<:e <>-"0.(;

_C
Cot: ,,'" 0", :COl

"'" -"E"
_t- °ci 01>

"> .2'8 Co.., Co Coo
co! ,,- 3_ i!-'",.5 E C "<>
~ II: " " o " -'" Cl

'"
iijCo II:

9'

7 ; ._;.. L....-__L.- :.__ ._. ..~

COBBLES AND BOULDERS to 5.0' diameter •

.?~-,.._...--.-- ~._- ______• ,. i--_.~.__. ..__ _ __. . _

TOP OF ROCK 83'.8 FT
8

No recovery
Hannner to 89.,0,
Core Barrell won'
fit down drive

T.D. = 8tKO Ft. pipe.

Rnrinn Nn HDe\3- ~hAAt 2 nf 2



Mm"1EllJj~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of .-L-
Date ------sT27 /83

Boring No HD83 14 (River DD) Angle (from Horizontal) 90° Ground Elevation 1464.8
Feature U/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 UMB, RLI, REH ..IFB/LEM.DAF

C 3 °41 C ' '".cO 0- ~- z Co ::1= .ci2 "-~0.:; _C
c.~ CD >- 0 It)

~ 0)1"''' -~
~ > .g>8 E ~ 0.1- (J ci "'>
co!! ~- E'C 3: l-

Co E.9 Soil Description
",.5 ~"

i!!- ll: nJ; OeD ...J~ "en iii Co lI:

4.0
-. (- -j

C

.2
0;
;;
~

E

"u;
.=

Remarks

5~91 - HAM, CO'

10

i- Fir
~ i j j • I - ,- j •

No' :samp]e recovered. :--_-C._~~_~_

Prqbable cob~le a~d bo~lder laye~.
j ;
i -I I

Sandy GRi\.VEL ,l-II.T!l' ;COBBLES., J.:ess than
GW I 5% 'silt,! darnpl,· dark oJ.:iv.e gr·ey,. sub-

-j:'Qu:nnea,t fl.Ile! to c:oarse. .~------

Less sil):-.

Mor'e· sand andlsil ti.
OI:i'v~-.--------,--_._..- ...._ .._ ..._~

gc{i:ffiiETiBl

.kj'6to:il~

Hard Drilling @
33.0 Ft.

...W·g'CitJ£ITlr"
i

.J,

. , .
. ,i

I

-'--<

,

---'-"--~'~---~-- _..~- ~-~-~ '-'- ._--

,,
.,

GRAiVELAND C(jBBLE~, 15:";20% fiineto
-co~r.se--~arid,:118sB !thari :5% -s~lt,damp,._

- daI1kgr~yiSli Ibrown!" subrounded to
.. sub!angullar,;fline -ti~ -coarse. i
.. '. I . , . . .

GW
GM

GW

2

1

4

3

5

35

40 ----- , ...- ._. _. -~-~ ~--

45

50
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _2_ of _ l
Date 3/27/83

Boring No HUB 3-1 4
Feature U / S Cof f erdam
Coordinates: N 3228343.0

E 747142.4
Core Sizes _NXWI. _

Angle (from Horizontal) 90·
Bearing

Date Started Z/Z3/83
Date Completed ~24-/2t..7L1-/<>8.l3 _
Total Depth 57. 5

Ground Elevation ] 464 8

Rock Elevation --.

Overburden Thickness -"'Z<e9hOlL _
Ground-Water Elevation-__-_- _

Logged by WMB,RT.T,REH, TFB/T.EM,DAI
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

~~3_~~_

D~e 3/27/83

Boring No HD83-14
Feature U 1S Cofferdam

Coordinates: N 322834. °
E 747142.4

Core Sizes _----'N"'X"--- _

Angle (from Horizontal) 90°
Bearing ---

Date Started 2/23/83
Date Completed 2/27/83
Total Depth 57.5

Ground Elevation 1464 • 8
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Overburden Thickness ~2~9~.-"'0'- _
Ground·Water Elevation~-=-=-=-:- _
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lI~"ffWjl~~f)
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

1 f 2Sheet-mftrrr-
Date _

Boring No HD83-15 (River CC) Angle (from Horizontal) 90· Ground Elevation 1465.1
Feature U/S Portal Cofferdam Bearing -- Rock Elevation 1435.6
Coordinates: N 3228232.7 Date Started 2/24/83 Total Depth 46.0

E 747112.7 Date Completed 2/27/83 Ground·Water Elevation _
Logged by REM . .rFB •.rEP. RL.I /J.EM. DAF
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

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

Boring No HD83_J 5
Feature u/s Portal Cofferdam
Coordinates: N 3228232.7

E 747112.7

Angle (from Horizontal) 90
0

Ground Elevation 1465.]
Bearing --- Rock Elevation 1435 ]
Date Started 2/24/83 Overburden Thickness 2,,4"-0-.::>5 _
Date Completed 2/27/83 Ground·Water Elevation_-_-_-__---,-- _

Core Sizes --- Total Depth 46 0 Logged by REH,.IFB,JEP,RLJ/LEM,DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ 01..2.-
Date 3/27/83

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

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

Angle (from Horizontal) 90° Ground Elevation 1465.5
Bearing --- Rock Elevation 1446.5
Date Started 2/24/83 Total Depth 39.5
Date Completed 2/27/83 Ground-Water Elevation_-_-_-'--- _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

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

Boring No HD83-16
Feature Ill:;; C"fferilam Portal
Coordinates: N J22S1J5 0

E 7'17102.7
Core Sizes NX

Angle (from Horizontal) 90°

Bearing

Date Started 2/2'I/SJ
Date Completed "2,,"",/c;2!.7"/4S~3;-----

Total Depth ----'l3~9L.,.-35'--------

Ground Elevation 1465.5
Rock Elevation 1446.5
Overburden Thickness --..ll-ll.....lO.r.' _
Ground-Water Elevation--=-:.:-"-=-- _
Logged by BER , ,rEB) rEp, HI. TIT EM J DAF
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of
Date ~7r!5~

Boring No HD83-17 (River Z)
Feature u/s Cofferdam
Coordinates: N 3227931. 0

E 747161.2
Logged by REH, ,TEB (I.EM, DAE

Angle (from Horizontai) 90° Ground Elevation 1464,4
Bearing Rock Elevation 1401 .4
Date Started 2/24/83 Total Depth 77.5
Date Completed 2/27/83 GroundWater Elevation--==-=- _
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SUSITNA 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 BEll TFB IT EM PAFJ r )

Angie (from Horizontai) 90° Ground Elevation 1464.4
Bearing - Rock Elevation 1401.4
Date Started 2/24/83 Total Depth 77 .5
Date Compieted 2/27/83 Ground-Water Elevation_-_-.- _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_3_ of_3_
Date 3/27/83

Boring No HD83-17 (River Z)
FeatureD /S Cofferdam
Coordinates: N 3227931,°

E 747161.2

Core Sizes -~t<lXX----------

Angle (from Horizontal) 90°
Bearing
Date Started 2/24/83
Date Completed --,,-2L/~2.17.1/.ll8C;3L _
Total Depth __7L7'----,..L5 _

Ground Elevation _1=-4=6,,4-','-'4'- _
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Overburden Thickness 4t..<8'-",'-'OL- _
Ground-Water Elevation-==-=- _

Logged by FER, TFBITEM,DAF
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JHJjm"fM~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of _2_
Date 3/27/83

Boring No HD83-18 (River M)
Feature U/S Cofferdam
Coordinates: N 3227953.7

E 747110.2
Logged by RLJ. JEP /LEM

Angle (from Horizontal) 90°
Bearing
Date Started 2/24/83
Date Compieted 2/26/83

Ground Eievation 1465.7
Rock Elevation 1435.7
Total Depth 39.0
Ground-Water Elevation'_-_-_- _
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lilllU,.f!flIl~rm:0)
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEV~OPMENT

Sheet~ of~

Date 3 /27/83

Boring No HD83 18

Feature TIts Cofferdam
Coordinates: N 3227953 7

E 7471 J 0 2

Core Sizes NX

Angle (from Horizontal)--90 o

Bearing

Date Started ~2<"/L.2,,4"',/-i/8~3:l- _
Date Completed 2/..1-1:L.2-1-7-1-/.lj8..J3~ _
Total Depth _--:3:l'9:WOu- _

Ground Elevation 1465 7
Rock Elevation 1435 7

Overburden Thickness 25 5
Ground·Water Elevation~-",-=-=-- _

Logged by RI. T, TEp IT EM, DAF

Graphic Log
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IJDjfll~"f1BDj~r1:(j
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of-3
Date 3/27/83

Boring No HD83 19 (River X) Angle (from Horizontal) 90°
Feature U/S Cofferdam Bearing -----=-C'-,,-'-;-,~------
Coordinates: N 3227888.3 Date Started _-=.2:.L/.=2:=5:.L/.:::8~3:- _

E 747264 4 Date Completed ~2u/..2Jl6L/~8..:l3 _
Logged by ,TEP, RT"T, REB, ,TFB/I.EM,DAF

Ground Elevation 1463.5
Rock Elevation __--=~""'-;;-----

Total Depth 98.0
Ground-Water Elevation-=--=-'- _

I

Soil Description
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iKljjW OJ illJli~(~l@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2 _ of_3 _
Date 3(27(83

Boring No HD83 19 (River X) Angle (from Horizontal) 90° Ground Eievation 1463.5
Feature DIs Cofferdam Bearing --- Rock Elevation 1383 5
Coordinates:N 3227888 3 Date Started 2(25(83 Total Depth 98.0 ft.

E 747264.4 Date Completed 2/26/83 Ground-Water Elevation_-_-_- _
Logged by TEP, Rr ..r, REM, ,rEB (T.EM, DAF
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l/jm"f1jfj~~~
SUSITNA JOINT VENTURE

Boring No HD83-19 (River X)

Feature Ills Cofferdam
Coordinates: N 3227888 3

E 747264 4
Core Sizes NX

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)__9';l:OlL-° _

Bearing

Date Started 2/25/83

Date Completed ..;21."t..:/2Z-6b.,1-/8~3------

Total Depth 980ft

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

Ground Elevation 1463 5

Rock Elevation 1383 5
Overburden Thickness £,9 5
Ground-Water Elevation__~ _

Logged by TF.P, HI"I, HER ..IEB /LEN, DAF

Graphic Log c
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~"f~~I(~~
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 TEF, In J, BEll, JEB ILEW

Angle (from Horizontal) 90° Ground Elevation 1464.9
Bearing --- Rock Elevation 1388.4
Date Started 2/27/83 Totai Depth 76 . 5 f t.
Date Completed 2/28/83 Ground-Water Elevation==- _

Soil Description
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Boring No. HD~ ~- Sheet 1 of 2
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fm;jllU., f1lJ;j~I~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 2
Date "3727/~

Boring No HD-83-20 (River W) Angie (from Horizontal) 90° Ground Elevation 1464.9
Feature u/s Cofferdam Bearing Rock Elevation =~,------

Coordinates: N 3227868 8 Date Started 2/27/83 Total Depth 76.5
E 747316 0 Date Completed 2/28/83 Ground-Water Elevation_-_-_- _

Logged by TEP, RI I, REB, IEB II EM
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IIJJjlU1"ilBj~~~
SOIL BORING LOG Sheet_1 _ ot_3_

Date 3/27/83
SUS/TNA JOINT VENTURE

.E.L

Boring No HD83-21 (River V) Angle (from Horizontal) 90° Ground Elevation 1467.7
Feature ti/S Cofferdam Bearing --- Rock Elevation 1401.7
Coordinates:N 3227846.7 Date Started 2/28/83 Total Depth 86.5

E 747373.1 _ Date Completed 3/01183. Ground-Water Elevation_-=-=- _
Logged by REH,JFB.RLJ, TEP,-"MB/LEM,DAF

Soil Description
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g:ra;v:e:L" ;danip.,l oliveg'rieY:.. '

,

~- i-, 1-. I~ r
~!! i i

. )'. I " .' .. ' ".. _ , .
MO.:e gra;vel" p1ediu1'\ to 'coarse.
san:d'.·' ,- - I

".e..
"E.,
E
S
w
E

Remarks

~'!['{;:(;::';{ii),;<tZl

-5~1'l-= HAM,.c:E

GP 1 MOJ;"e_g,r",vel"d"rlt,gl'ey.

SP I Les·s than 5% silt.'
--~_._-_..--_._---_._---_.__•.---_._-_.-

GW 1_ Lesls sand" less :than S%I._sU~,__.
----aarrgrey.

K= 2.1E-02

K= 5.0E-{l2

K= 1.2E-02

~i;'::N!iF!!;i{1

Qclk;;i;",'Yh;:::11

If:g-9~

.m-o:!;':&h9d-ilBJ .

·Hard Drilling,
refusal moved
hole, redriH

R·;;:;d01:i_'~-i:!,\\B.

~'Fine' washed-- ou L •

'-IJ5i£~I

More sand,. we;!:.

-',--

_M,Q];,,_J' ine..sand:.L- 5-12LsHJ:--', _
Sathrated. .

GraveHyjSAN~,. 5-1'2% sNt ,_
c_ .sat\rrated,_:v:e:ry_darlLgx:e.y.,.fine. .to._

coarse, subrounded graveL

i

B01l11der@ 41.5 Ft.i
___D",pj<: _oli.ye. gn;)T.._ '--_._. _~ ..._._.

Sa"idy_ GMVEL,!S-lZ:70' siljt,moiist,
o]::=4\7e- gr'ey, sjlbang;Ular,j Firue tp
-c-o<rlr-s-e:, bC-C-1Fslron-aTln'o15btt'ec-.--i--

! . i. ; . 1

I l' ,

GW

GW

GMr,------- _ _

9

6

7

5

3

8

10

Borina NoHDR3- Sheet 1 of '1



~"'tJJB~~{~@
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_3_
Date 3/27/83

Boring No HD83-21 (River vl Angle (from Horizontal) 90° Ground Elevation 1467.7
Feature U/S Cofferdam Bearing --- Rock Elevation 1401.7
Coordinates: N 3227846.7 Dale Started 2/28/83 Total Depth 86.5

E 747373 .1 Date Compleled 3/01183 Ground·Waler Elevation.=-:.:-:.::.. _
Logged by RF:H, TEB, RI I, TEE, WMB II EM, DAF
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Sheet3- of3
Date 3/27/83

Boring No HD83-21 Angle (from Horizontal) 90° Ground Elevation J467 7

Feature III S Gof f erd am Bearing --- Rock Elevation IlJ 01 .7
Coordinates: N 3227846 7 Date Started 2/28/83 Overburden Thickness ---.J("-,,7l--c,UO _

E 747373 J Date Completed 3/01/83 Ground-Water Elevation-=:-= ---,-_
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1 _ of.-fL
Date 3/27/83

Boring No HD83-22 (River U) Angle (from Horizontal) 90° Ground Elevation 1467.6
Feature il/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 3/01/83 Ground-Water Elevation.:-::-::-=-- _
Logged by WMB, EER, NBH, .rEP/LEM, DAF
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Sheet_2 _ 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 3/1/83 Total Depth 107.3 Ft.

E 747416.2 Date Completed 3/1/83 Ground-Water Elevation..:-:.:-:.:-=-- _
Logged by WMB , REH, NBH, JEP /LEM, DAF
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Date 3/27783-

SUSITNA JOINT VENTURE
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SheeL L of _ 4_
Date 3/27/83
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Boring No HD83-22
Feature D/S Cofferdam
Coordinates: N 3227828.8

E 747416.2
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Date Completed _~3'-'/;.;1~/~8~3~ _
Total Depth 107.3

Ground Elevation 1467 . 6
Rock Elevation 1380.6
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Sheet ---l..- of -3
Date 3/27/83-

Boring No HD83-23 (River T) Angle (from Horizontal) 90° Ground Elevation 1468.0
Feature U/S Cofferdam Bearing --- Rock Eievatlon 1397
Coordinates: N 3227810.9 Dale Slarted 3/] /83 Total Depth 87.0

E 747469.8 Dale Compleled 3/2/83 Ground-Waler Elevallon=-"'-'-- _
Logged by NBH. JEP •REH. WMB /LEM, DAF
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Sheet _2_ of ---3.-
Date 3/27/83

Boring No HD83-23 (Riyer T) Angle (from Horizontai) 90° Ground Eievation 1468. a
Feature U/S Cofferdam Bearing --- Rock Elevation __----l1..:3~9j.;7!.-~---
Coordinates: N 3227810.9 Date Started 3/1/83 Total Depth 87. a

E 747469.8 Date Completed 3/2/83 Ground-WaterEievation~ _
Logged by NEH, IEP,REH,WMB IT EM,DAF
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Sheet_1 of 3
Date 3/27/83

Boring No HD83-24 (Riyer Il
Feature D/S Cofferdam
Coordinates: N 3226748.3

E 742979.2
Logged by NBH.JEP /LEM,DAF
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Bearing --- Rock Elevation 1409.8
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Date Compieted 3/2/83 Ground-Water Elevation_-_- _

C 3 ci " c· ."

=~
0- ,,- ZOo ~= .cl!! .51- .._c

o.~ ,,'" 0",
0. .. "'~ -" .c",

E"
_f- "d "'>"> .2'8 0.." Co 0.0

o~ ..- 3 ~ e ....
Ul.E E C " u

!:!!. 0;; .... o " .... " "Ul iDo. 0;;

Soil Description

C

.51
-:;;
C
"E
$
~

C

Remarks

Woo.. I---

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

•, i I: - ., ~

,
i4.0 Ieei'

. j I
:

5%I'l-HAM,CI
--_._-

......_-- ---_._.-

;, - j .~ - !~ -- j - ; .

GP I'" - '.' .GM' MOrjesan;d 'and! e.laYiey s:ill!:'o,

-! ! 1· i i'
.Cobbles' 'and bbulders.
--i---' .--L'--

1---......

plL . 511

w..S- 1.0..S

1

1A

2

GW

----; " ---1- j.," ;. I· i

. San!dyG~VEL :WITH C0BBLES; ]jess than
-5r--+daye.y snit-;:--'Sarurajtea;T-6riiJ:e--
gr~y" sU!bangujlar" :fine ~tocdarse.:, I . ,

-- -,-

~iSlJ:ig}§"m•• ',0.. ""',

. --·\I?:.~··2-:JsJr-

S-"g~.... -.- '.!~ 0 Q> :::.:.: .
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,
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-

,.
Re:fusal.@ 18 J't '
COR,NX- got 4
Ft. ,bit broke

movecn,ole; 're-' 
drill

--_ ...-
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Refusal @ 27 Ft.
Started' Coring -

--
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Boring NO.HD~:.- Sheet 1 of _3=-_



§£im"i1B£i~~@
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _2_ of _3 _
Date 3/27/83

Boring No HD83-24
Feature DiS Cofferdam
Coordinates: N 3226748 3

E 742979 2
Core Sizes NX

Angle (from Horizontal)_-..::l.9"'0_0 _
Bearing
Date Started 312/83
Date Completed 3/2/83
Total Depth 57.0

Ground Elevation 1453.8
Rock Elevation 1409.8
Overburden Thickness __ 38.5 _
Ground-Water Elevation-=-::=::-:- _

Logged by NBH, JEF/LEM, DAF

Classification and Physical Description

Graphic Log
C

i!! i!!=:8 '"' "00 "0.= 0 U -0
.. > 0 ~...Ico! .c 2 u.!!:!- - 1i5:::i 3 6 9 12---

:----1-

-

--_._.__._"--

~ --

~-----

--_ ..~ .....~ ..•-
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d d

-
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-," r .
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I
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~ I .~
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~J5

~--

~~--

~25
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I_LQ-

1--20
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-

-

-

-

-

-
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'--

-Started~ Coring 27.-QJ.

N-.
N

r:
0-<

I--

00
N-.
o
r--, 40-44 A1:1:uvium

-----·--~---Modt=sr fractrd. max Z.O'
min 0.1, mostly 0.5-2'.0', fresh

_~__ . unweaj:lI,,-r,"-cl'" Sl:j,gbLf"",,§.1:_ai,,,,? IJIl
j t'? Hrd- &: strg., fresh &: unstained

1 except on j ts. Some cac03i
---fiITingson'-J ts :'--,~----------

'-----I----·l:7-=lfQ-])~6r~n-e-tlfed-gray ;-Jl[ea-Xyln-;~

Plagio, Hornb; biO, some Kspar
1 I__• o",_aplite__"eillS__ t9, ~ 2"~>--mas_siye_____

fresh.

~~ - --I I
60° I

[301450 /

_ _~ 1900 5
30° ",......,
10° -

f.-351
30° "-
15° -

I-
45 /

1-- 40 10 -
I-

Core
Loss

-- ----- ---H"EeroTitnoIogk pebl:ii["s~&:,col:ibTe,
451 70 " "f.- 45 -- -r- ,- ~OP OF ROCK' 44,.0 FL---r1\.n.

80 44-47 Diorite as above w/some pin
I- 20 ~-- - ~k~fe1:dspal:-_,~ ~~~

Closely intensely fracto 0.05-
50 0'.5' sl-modt weath hard, mdt strg.

......... n ..... o ~ 0



IJJim>lJEIJ~~{rc~
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

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

Boring No HD83-24 Angle (from Horizontal) 90· Ground Elevation 1453.8
Feature D/S Cofferdam Bearing --- Rock Elevation 1409-.-2

Coordinates: N 3228748.3 Date Started 3/2/83 Overburden Thickness 38.3
E 742979 2 Date Completed 3/2/83 GroundWater Elevation_-_-_- _

Core Sizes NX Total Depth 57.0 Logged by NBH,JEP/TEM,DAF
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-
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Remarks
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I I I I

c
u >!! a; .2:c • .c ;;
0. 0 E Ei!? a :> m

~ f!: z E
a: ~ ;:0:

0 1;;d d III c
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.- --.-.

--",-,,--'.",-- ~----,----------,~--I

--~-,I,,--;_~~:-~---:~-r;-V-_-l1L:-:--'-(----:----~-;

r -'-~_. I' -":=-~~:~~,-.+·~-:--=-. __._-::;·-.i

Classification and Physical Description

-
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-

,

I

I

e e
.E .E m
u u 0
:> .. -,
~ -iii u.

3 6 9 12-, ---; ;, ,

, , :45-5i:Diotite'l1s"a:bove :m.ed=
, ' , J' ,).- ~L, 'C,', L",qa:rJjgJ{y~n,WJISOme!K~fetd, ,:

'\.. ,~ :.: ,: ,:,; ;' i

',' I"" i" ",Mdti"-:r'-,J:ttI:li:"""t'l, 'M" i. 18 i •.....- . . : .. r ; 0 . is l.g. - . Y:-', r.ae. _~____ ax_'_.__ ~__jmJ.
'.- .. ' '01' t]'06'11'lhd'& 't"/ ·~--!---------I--:----'_- i- _.• --II?-0S 'X .. '1" i arj . S J!'g-<>-
-- :fresh, ,sl,:F.estain on-:riiOSt-jts-

isome iCaCO~uriw.iathe,;ed.';' i,
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Graphic Log
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~"1E1lJ~~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1 _ 01_3_
Date 3/27/83

Ft.

Boring No RD83-25 Angle (Irom Horizontal) 90° Ground Elevation 1454.4
Feature DIs Cofferdam Bearing --- Rock Eievation 1379.4
Coordinates: N 3226970.9 Date Started 3/3/83 (D) Totai Depth 95.9

E 743087.1 Date Compieted 3/3/83 (N) GroundWater Eievation==- _
Logged by WMB, FER , NEB, TEp IT EM, DAF

C 3 0" 'E. ."
.cO 0- ,,- Ze. ,,::: .ce u_<0
c.:; _c

e.t: ,,'" 0",
~ 0>1111" -"E "

_f- °d 0»
" > 0>0 e.." Soil Description
co!! <0- 3~

Co ~.9._ 0 ",.5 Ec "u
l!!- a; <0<0 0" -'" <.'l

'" iDe. a;

c
.2
;;
'E
"E
E
~

E

Remarks

5~1Il - HAM,CI

51 1 I
6.

!

;-----,··1. j - j :

Sandy G~VEL with cobbles, less than
__5Y'-ail_t...i-aat.umad.1.-0l.ilLe-gr,e.Y>- _

rounded: to stlbrounded·,. fine 'to
l I 'coarse.. r - i -,. - i '

'---.--r----.~-----"-----
Water @! 18.01 ft.

_0

15., _
1 GW

_t i.

r;g··i;J:'SOf22]

Blow by, discharte
hose plugged.

2Q.__• _

25

2

3

i

_LeSlLsand:_

More sand.

-!-
f·
!

1 "

-----,--

fiO~;p:9:R\'[ffiJJ

W:.q:~%'h!!i'hg

.0 •. _ ._....__

35

35

25
8

12

~1;;::!:;i'·;·;';;~;·;n·

Loose, easily! penetrated

Gravelly SAND?

Formation probably a loose sand,
saturated, very dark grey.

SW5

4

Drive bit plug
ged, 20'. Ft. of
sample collected
for 114. (?)

29_ I I I 1 I 1 [}!ifg~

.11

23

50

£15

!to

Boring No.RD83- Sheet __1 oL 3_



fjt4!~ OJ1EfBt4!~~(I
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of -±--o-
Date 3/27/83

Boring No RD83 25 Angle (from Horizontal) 90° Ground Elevation 1454 4
Feature Dis Cofferdam Bearing --- Rock Elevation 1379 4
Coordinates: N 322697 0.9 Date Started 3/3/83 (D) Total Depth 95.9 ft

E 743087.1 Date Compieted 3/3/83 (N) Ground·Water Elevation.:-::-::-=--- _
Logged by WMB, REB, NEB, TF:P/I.EM, DAP

Remarks

j.:4!iV',''-i'::;'''.''.'{.

c:
.2..
C
"E
.E
o
.E

I '

_ I

Soil Description

i '. ;-,' . . _ _. '
GrayelIYI SANDi, less than 5% silt,;

,-loose.,-da:r.k-g.p.ey..-.i:Sa,t1l"pated!-,-f-ineo.---·
. to hoars~·.,: Rbundei:t to- kubroundedi

groahi.-- j'Fln'ef g'rav6'1o.· Ii - '
i !-,-. i j 1
! j :.1 :. Ii'

!

I

7

65. .,__

c
~-

0" c· ".cO ,,- ZOo ,,= .c! "-"Q.~
_c:

0.2: ,,>- 0., :CO>al" -"E" ->- "'0 0»

" > .2'8 0." c: ° 0.0

co! ,,- 3:~ i!..Jen': Ec: " "!!!. 0: "" ° " ..J" Cl
en iijo. 0:

SW

I
6

70'
,,,

34

75

8

, '
Sandy GRAVEL with cobbles;. 5.:.12%

'-da:yey-silT;s'afUrat-ea;nrrey;-TrIie ,-,-
to eoarse, r6unded!to subrounded.

TOP OF ROCK 75.0 F

t~I<'f)':@]]]

-Refusal @ 76 Ff.

I-,----··,---'----~---,----,-"--------. ,.

80

--------_ ....__ .. -~-_._-"----_.~.-~.-.-

a .....i ..... tJ ... Hn~ ~_ c:h......+ ? nf q



Illllllj,.flBf)l~~«IJ
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

SheeL3 _ of.3-.
Date 3127183

~

Angle (from Horizontal) 90 0

Bearing

Date Started 3/3183(D)
Date Completed 3 13/83 (N)
Total Depth 959ft

Boring No HD83-25
Feature DIS Cofferdam

Coordinates: N 3226970 9

E 743087 J
Core Sizes ---JNX~ _

Ground Elevation 1454 4
Rock Elevation 1 379 4

Overburden Thickness 67 ...Jl
Ground·Water Elevation _

Logged by lJMB ,FER, NBH lEI' IlJlli
r,-----r,- ------r,------------------..,'---r-"-,..,_:_T',DJJAl.lFi:-·

55,

6Q.

6,5.

_0.

Started Coring 76.0

Low fracts due to
'melOn. orkg",

N--.
.-<

N--.
N

94-95.9 Diorite med gray,
closelv-modt fracto Hard

76-94 Altered! Diorite Lt gray, med.
··-,--~I~--'-<- ."".~ . .,-- ---..----.---.

grained',: variably' alter,ed., partiall
to totally. Mostly Kao'lirrpseudo,

--lnorpns-aft-e:Cn,'1d'spar';--sbm',,--"'''' 
chlbri.t.ei talC and. quartz:.

, .....__ , .ClQs.e1.y-sUg):ltly. :tr;a,ct,.,.76::-&6,. ,
Max! 2.5" min 0'.05", mos,tly 0.3~0.8

Sl'. hard!" SL strong, occasionally
. -- sugary'&~fria:Dre'wneremoreaIt.erea

Unstained.
____86-::9A.cJbs,elyLixac't.• __t.o;"lI!o:d:ti... f<;:"-C:.t .

Max: 0.8", miIli<0.05', mostly 0.3~

0.6', no staining" some mechanical
, ...--.... 'Drkg;";--ltdugh'''j r-surf'ac'es'.---".S'gme--' ...

talc on j.ts.

30
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85, 90

45

60
45

/
"
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/

/
~
)
f
I
/

45ff

45rl
951 45t/

45
30

80 I ~8

.,90

T.D. = 95.9 Ft.

100



JllAm"1E~/j~qgl)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of 3
Date 3/27783

Boring No HD83-26 (River M)
Feature Dis Cofferdam
Coordinates: N 3226895.5

E 743049.9
Logged by TFP,NBH/T FM,DAF

Angle (from Horizontal) 90
0

Ground Elevation 1453.8
Bearing --- Rock Eievation 1372.8
Date Started 3/4/83 (N) Total Depth 96.0 Ft.
Date Completed 3/4/83 Ground·Water Eievation-== _

c
~-

ci" c· ..,,,- z"- ,,= .ct!! 0.cO -~ 0",

i~1'E.:; _C
"-~ ,,'" -" Soil Description0>" -I- (). "'>0 E " "-.., 0 Co" > .2'() ~-

3 _
"0 ~ ...coo!! ",E E C 0" ... " "~

a:
~" iii"- a:'"

5

Remarks

~~6¥:£':1~

~,i?:::~l,:::,&ea

'!}''1:'+:oJ~'1'.' '-'.,. -;.....

5~~- HAM, CI,

Hard Drilling. 3
32.5 Ft.

Easy Drilling @
40.5-42.5 Ft.

......l§:z.~;.rk1ii!i(ii;&1 .

C
,9
~
C
"E
;:
;;;
.=

l', .
" 1

, !

_._--~-.. -'.- --_... -

Gravelly, SAND, 5-1,2% silt. M. dense.
Saturated, very dark grey. 40% f'ine
saiid ,'gravel'round'ed tC"suhroUl.i.ded.

i
,.f-'

Dank grey.

"j 1 ;
Sandy GRAVEL;: 5-12% ,s.1).1::,__. , _

. i ., j . ~ ! _\ . : ;
, Med~unr d¢nse,lsa-tuiratedl" olive grey,

_:r.oundedJ;.<i..s:uhrouniie.d..Jtine...t.oc.coilr.s.e.•
Ocdrsional cobbTe. i 'J/ '

j 1 i
,..-_+_----+-_..J-.._~._,_._..__

Fine to coarse sand.

M'l);:e g"a,"~l, coarse g·ravel, sub
-rounded-to--..sub-anguika-r...· .... ............. - .

- . i

SP
SM

GP
GM

GP
GM

GW
GM

6

7

5

2

4

8

3

1

Boring No.HD83- Sheet 1 of ...1.._



lmlJjllUl"flBj~~~
SUSITNA 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 ~3,..2,..2,""6",8",9",5,-,.,,,5,-- _

E 743049.9
Logged by JEP ,NBR/1.EM,DA¥

Angle (from Horizontal) 90° Ground Elevation J453 8

Bearing --- Rock Elevation 1372 8
Date Started 3/4/83 Total Depth 99.0 ft.
Date Completed 3/4/83 Ground·Water Elevalion_-_-_- _

=
C- o .. 'E. .2

~-
.., :s.co2 .. - Zc. ::1= .ci2 "-= -'" .. '" 0", :Eo> ='E.'CO c.;: - ..lD::I E .. - .... °ci 0» c.o Soil Description .. I Remarks.. > E'8 c..., =0 Eco!! ",- J ~ "" e'"",.5 E= oS!!!. a: "'''' 0" ..... "'" iDC. a: 0

.5

. L

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

Hard Drilling @
70.5 Ft.

LL 25 PL 19PI 6
- ,,- --

Gs = 2.76

-~~;,,;\",\'b'iAI-

-_.. ·fzga~1~:;~;ttri%3

-- ·l'~.1:1'lili:::~::;;;'EZl

-_._--_._----~---~_. __..- ----_ .._-~~.----_.-.-

GRAVEL W:+THCOBBLE~, less than 5%
silIL,medium dense, saturated, dalfk
grey, rounaeif!tosubrouncfea-;-Tine-,,·---
to doarsed ' -

.!

sw I .....:~7~ ..... ' ....7 ....~~-~ ! ~g. ... u.~~.'-~

SM

GM I o.J~..L..L~_.Y,_ ucruuY.' ';tnfiV£lt, . .LIt', c~ayeY--sfIt,

sat~atecl:;-·dark. grey·, .r9unded to sub-,
~~:l,netfo.,,~&e-\--aee-!.s·it>ni.:

I - ~ - -- 1- - - -- \ . '! ,-, -, - .
cobble. i j j ! I ' I

I -! If'
I' 1 j 1 :-. ,__ ._~_ __,.--~ ..~

j !

I

GC I Sandy, silty GRAVE~ WITH COBBLES, j
! ", . :'" - - ~, -

·dense, saturated, dark grey, rounded ..
tosubr01.indedT-30'%·clayey-·;iit-:------

9

10

11

12

13

7,~.

1 I 1 1 I I I I '1'OP-:0F-ROCK-81'-:-o-Ft. ,I,
_~__,_,,_:""__ ~ --1.,,__,, ._

.o.

COBBLES AND BOULDERS, rounded, hetero
-litho-Iog-:;,c----,---,-- c---~··_--

._-'.__._-.-_._"..........;.~---_.,

Started Coring @
76.0 Ft.
Water return med

- grey·· .,

85

-----_. --,-.--., -- .'~---- -_. ,"" ..~

--~~-_._----_. ,.- ~_._.. '-~-

Boring NO,HD83- Sheet--6 01....3.



.lIIm"fJWj~I«:(I
SUSITNA JOINT VENTURE

Boring No HD83-26 (River M)
Feature Dis Cofferdam
Coordinates: N 3226895 5

E 743049 9
Core Sizes ~~W;IXI'------------

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal)_"-9uO_o _

Bearing -

Date Started 3/4/83
Date Completed ~3./-/,,4./-/-,,8c.:3,-- _
Total Depth 960ft

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

Ground Elevation _--'1....4...5,.3'-...,8"- _
Rock Elevation 1372.8
Overburden Thickness ~7,--",,-).c'.L) _

Ground·Water Elevation-=-:.:-:.:-=--- _
Logged by JEP, NBH/LEM, DAF

Graphic Log ~

C " ~ :;; .9
~

:c • ..
.cO >- ~

.c
0.:; 0> zg 0. 0 E "::l f! 0° U ::l ""> '0 E-' Classification and Physical Description "f a: z E Remarks
oo!! ,:; 2 u. a: a: " 2
~ ::::i iii cj cj ° ;;

3 6 9 12 llJ ~
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---0-

j
•
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'. .. I

. . ',- .- .....
........ ._-- .-----.•-f . 1+..

i .
_.-

.' ... :----- _i___ i._ ,

' .. ·1
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..
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. .
.' . - . .. . . .-,-

.. - f" :~.~:~,:~ -1' !. ! .. ,-
. -
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~.:.::.J ... '.'.. . . ',::-j:.:. ::. . :::::.':.:.j:"~. : . - .-- :-,
! f i ... . ,. •

:-i ... .... .. ! .
- -

. · ! . , i . --f------
· i ...... , .. ----.
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. . ....

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

i ! , 'f:::::::
· .

·~-l,--- f
1---"

i! . , '-f
---_.-

1·,-"
,- ,- - ._..

... ' : . ..- , .. :
, . : ..! .

~-~-,---~ ...-

-' ._.-

· .. . . '. . .. : . i f ,
• i .:'f

-'-,-- --'-- - -
. - , :: .... , f •-

• ..,+'" .
_..•_. -~_._. '" --- - -

.. 76
,""hh "0" '", "n.. 1Ao~o Qo~, "o~c;;

o~"_~ r, 7~ "_..---- ---_.
• •

_.-_.- --- -----",- ~ - -
_. _1 '0 :

_8D. _.~----_..
. , ,- ,-- -, '

---~---- -
'TOll-OF...ROCK.81,'0

45° I
81-84. {Diorite gray,. med Xyln. Water return It.

---- 45° 1 - .. -"-"FreS1l wZsomeniinerariZ"--tioo:.-a:rong--· grey- -30°
40· . jts. Modt fract. 1. 3~0. 5" ,hard,

_85 If.. _-,--"~s.t_~qgg.,- --f-r:esh, unw~.?~h~,_un§!;?-j:;!1_E;g.~~ N

70° .... -
y ....

~8g - 84.,7-96.0 Altered Diorite Lt gray- 70° k ._- ---to-wtiTt-e-;fiiea-. graitled. Variably-- -
48~ 1'-7 altd, partially to totally strong

_ 90 85°
-~-----

,_...._and.. har.d....t.o... so£t...and. _fr.iabl.e,_ re",___ '-
50°

~~
spectively. 84.1-86 Deeply alter,

0 -45° 86-93 s1 altd. 93-96 Altered. '"_.
50° ----'GInsery-modt. f'ract::--MaX--O:r;- min '" N -

0.1. Mostly 0.3-0.7 unstained '" ---30° I . N

-nc 45° I . _. · ___clayey liLhighly.altered intervals. -
T.D·, - 96.0 Ft.

1-. --~--~--_ .. '-
,



fljljm"1EaJlA~~{j
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of .-3
Date ----sT27 183-

Logged by

Boring No HD83-27 (River K) Angle (from Horizontai) 90
0

Ground Elevation 1453.7
Feature Dis. Cofferdam Bearing --- Rock Elevation 1383.7
Coordlnates:N 3226824.2 Date Started 3/3/83 Total Depth 98.5

E 743007.9 Date Completed 3/4/83 Ground-Water Elevation..:-:::-:::-=-- _
TEP,NBH,REH,WMB/LEM,DAF

e 3 ~8. §::: .ell I U.eo!! o- m-
-" -'"'E..iU .,,, Co;: 11)>- OU) -4; :c

m> 0>0 E "
c.... (Jei g'> o..g'1 Soil Description

oo!! __ <..l ",- e"C ~ ... CDS l!...J
!!!. a: en.5 ca; OUI ...JQ) "en iii 0. a:::

5

,

".2
-;
"E
"E
2
;;
.5

Remarks

5~0- HAM,CI

, ;.

Increase water @ 27'

. ;;
. Subrounded

p'<2~o:e;gh4j

ItO;9ru~DJmm

r,£'i;b@C7ill!]r

--w:,YcZ<{6;£TIr-

--k''tff.:·:'h9JlItr
. i

More sand, very dark grey

Saturated

Rounded to subrounded

GRAVEL WITH CpBBLES, 20'-25% fine to ,
__cQi!);se_-,,~.nd',-,-;!,_~§,--th.a!L~,,--'L:i,lt,_.!,,,,tur-!

ated, dark grey, rounded to subrounded!
fine to coarse

_ Qarlc:.. 0 lj,v:.e._ggy ....._ _

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

GRAVEL WITH COBBLES, 2oF2:S% fine to
GP I,. coa];se s~nd,_ 5'-12%!silt', wetl, olive
GM --g-rey;-su1Jarrgllttart:;0'-atfgjjl-ar-;c-f"i"IlefT6

coarse. j' .!

Sandy GRAVEL W1TH COBBLES, less than
5% kilt, f satul::at~dUark g:':-e!y:,. r0111tded

GW I BOlJtDER-i .to!subrpunde!:l', fipeto[
, :coa~s~,j occasiona[ boulder

i , , . i '

GP

GP

GP
GM

1

2

6

4

5

3

7

8

10

Boring No.HDll~ Sheet---1 of ----3_



JJJIlIB"fJlJll~~~
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 3
Date ~7/~

Boring No HD83-27 (River K) Angle (from Horizontal) 90° Ground Elevation __1~4:;-5~3~.~7 _
Feature D/S Cofferman Bearing - Rock Elevation 1383.7
Coordinates:N 3226824.2 Date Started 3/3/83 Total Depth 98.5

E 743007.9 Date Compieted 3/4/83 Ground-Water Elevation-==-=-- _
Logged by TEP,NBH,REH,WMB/T.EM,DAF

C 3: 0" c- ..,
.=0 0- ,,- Ze. ::>= .=12 "-'"0.:; -" e.r: ,,'" 0",

~ "'Illl::> -"E" -I- '-'d 0»"> ",0 c...,
CO!! ",- 3:~

"0 e..s Soil Description.- '-' enoS E " jg
!!!. II: o " "ell'" me. II:

! 1 I
GP 1 Less sanet. :dark gr'iY

! j L: ;
L_ r1 1 l ..

"
r- 1

L I I -l,
i I

! _.. , I
, !1--"--1
t" [

I

:".h..gli'

Remarks

- f:J,:,g~-~"J~

-- ~ illi~;':';Jt~

".2
;;
c
"E
2
;;
oS

. -,I I_ .- 1_ \-, I .
- I I - . I ,

_ t i - f l _~ _

GRA\ilEL,. 20-25% fine; to coarse sand,
5-1~~cl~yey~ilt. 'satuIlated" dark

-gre:l'f;'O~ded-;t(J-sT.r1J;rounde<t;":fin'e·-to---
coa::t1se ;

GW
GM

GP
GM

9

12

10

11

65

60

55

lO FT
Hard Drilling

_.6.9 ...70~ Ft•.

75
--'.---~'-'- _._-----"~--

80
._~·__. ._u_.___ __ _ ." .._... __

----~ .... - -_..!. __ ._---------_._-

Boring No. HD83- Sheet 2 of~



ilfjfUj.,flfj~~~
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet --.1- of ----3
Date 3/27/83

.G.:.....D.

Boring No HD83-27 (River K)
Feature DiS Cofferdam
Coordinates: N 3226824 2

E 743007 9
Core Sizes NX

Angle (from Horizontal)__.29"'0:...· _
Bearing -,----,.,-~ _

Date Started 3 I 3 IS 3

Date Completed -J.3./-/!i4-1-/.oSc.::3e--- _
Total Depth _--.:9;tjS'i....:lS _

Ground Elevation 1453.7
Rock Elevation 1383.7
Overburden Thickness
Ground-Water EJevation _

Logged by ,IEP,NBH,RER,HMB/LEM,DAF

Graphic Log c
u >!! ~ .2

C :E • " ...e .0
J: .S!: >- e c- o E EC> :>C> ~c.iU 0 :> -0 " :>

~I" > '0 U e...l Classification and Physical Description <;J !!: z Remarks
oo!! .;; " a: a: "

:>

!!!. u.
:::; iii (j (j 0 0

3 6 9 12 "' .=

Started coring 71.0

N

"....

N

"N

10• :;::: GaG03" ,],1-82 Andesite, med gre", fin.e
X'1-' .. ". ...• ,II

, -,3°~ :!I- . gra:im:ect;-;fre"It;-Mcrg=IO':J:-cyse-fratt'
60 {1- . 7'1-76' max 'pcO;6" min <:0.1"
70 0 X GaGa " .' . . . ..

7-51700 /cacoCl--'mostl.y_O.;S-Q.-t'-_Glloaa-fracW6"
200 ~ a 3 . 82'" most pcsO •.2~0.3',hand '.&

zg~ (. GaG03' ;_~~':3::g.o.fresh&.unstaiill':'!:~~O~~
600 /.... . ' Jts"GaG03 co~twgs. Rough]t
100 ::::: '. surjjacesincreasin~lyfIiact "

80 125 0 --r_ ----a-Hiered-&.l-&Z.Jl.,-,-..---...:---.- ...
90 0;1'
60 0 ff 82-g4 A1teredD'iorfte, white .to

" ~ '----v:-1:r. grey;:-kao1::l:n 'p'seud'omorph's
IVBk "x 0 • • • "yj of' • aft:r f el!dspar, ta1!c & ~ome qtz

851 I~ c-..· _...._,_,_-v:a=ab1.y-a1:tered.,....tota11Ly-to.,.,.
~ Lore pardy friab1:e. & c1!ayeyto hand
IG o~s & strong" 'resp. &Z":93 , totany
~ -~---after:-9:j..:9Zirpar·diaraTter.-." ..

600 ~ Intense-c1ose.fract, mal< pc 0.5
90 160~ ---:- ---min-<-.O-;-l·L most.'l:y-,O~.2-0-.-3,; .. rOUgh

t30 Jt,surfaces unstained.

~g: b: ""g4''''g8~5 Diorite';:' grey;.'Dled-Xyl'n.
70 0 \'\\\ fe1spar hornblende" Bio, mod.

95190 0 j; , ,fnact,max. LS~_min.O,_l'" most1'Y'
~R~ :::::: 0.5-0.7'" hard, strong, fresh
~~0 / unstained, some"sl alt:~ro!...

chlor on ;ts

65-

60-

5:r

11UUI I I 1 T.D.=98~5Ft.'--·· II



JHJaUi., fllJjjj,~(~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of-.-3
Date ----sT27 / 83 -

Boring No HD83-28 (River J) Angie (from Horizontal)__"-9,,0_o _
Feature DIs Cofferdam Bearing
Coordinates: N 3226787.3 Date Started 3/5/83

E 742990 • 2 Date Com pleted _-'3"-/-'5'-L/-"8"'3 _
Logged by WMB , HER , NBH, TEP IT,EM , DAF

Ground Elevation 1453.6
Rock Elevation 1381 .6
Total Depth 88.5
Ground-Water Elevation-_-_- _

'5.0 i 1-

Remarks

IP"~'~'~" ::.,·.0 ::.: ....~

~,; : ::::.: :,;".

K= 2.0E-02

p.':.7iR::#;:~

115·9;.~qfH~

NIl
G's" '2~. 7S'

Gs= 2.78

Started Coring
34.5 Ft.

Hard, Drilling
34 Ft.

5~0 - HAM,CT

~"'~ ~-----
.;(:i:n~.;,~!iB

__ Hard-,Drilling~.@,
13 Ft.
l··itt';-r.·~___ :;6~:o!\ :::.~:{.: _

c
.51
0;
C
"E
.s
o
Ei

I

..----'_._-~-.;_.,._-_._._.-

OI.ive grey, '

• ,'. j-, ,

• , J - - "- c_ 1 - i -
GRAVEl; WiI'TH' COB'B:[;ES . , :
- -0 ,. - c '. )--- • f· .. ,.. :'~ t I

20-125% rn',ll.QLi'llJ!1Lt~(Lc:o~a.];~$.e:_$,an.dt>-l.es's--~~-

tha' '5'·'" '""·t·: ·t I t dJ d" ,k' ' ,~.:,. r-', Jo:- 18,-8.'1 .sa u~a e. ,'- . a:; .grey
Bub:rouncl!eet tOI subangulaJJ:'." hne to:

-coalrse
5-112% silt

10

,.BOULlJERSi 1.",?~-4l,:,·2 XL,,_.__ ,~, __, __
with fine to coarse sand

.Sanp.y GRiWEL /'11TH ~OBBL;ES AND BOULDERS
5:"'1~%' ,'silLt" mhist,; darkl grey, rounded

-to.. sUDroundear,:-fmato -coarse---,- ----
. , !

GW

GW

GP
GM

GP
GM

GW
GM

2

1

6

4

3

5

5

e 3 0" C. ".co!! 0- ,,- ZOo ~= .cf! "-Ola.,; _C o.c: ,,» 0",
~ 0)1lXl~ -"

E "
- .... °d CI>

"> Cl
O 0." Co e.9 Soli Description

co!! Ol- 3 ~_0 enEi Ec ""l!!- a: o " .... " "c1lOl ilio. a:

40
-~T-

..

1
28

•
7

45_.

50

.....• 8

Gravelly SAND:, less than 5% silt,
SP I saturated, very dark grey, medium,

~'with-trace 'filia and coarse' sub.imgular
gravel

5~0 - HAM,CT
44.5 Ft.

~\::~fi,f.ii;~!ii!¥('n

Boring No. HD83- Sheet __1 of --'3.



Jj~"f~1!~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ 01--3_
Date 3/27/83

Boring No HD83-28 (River J) Angle (from Horizontal) 90° Ground Elevation _~1"-,4",5,,,3,,-,-. "'6 _
Feature Dis Cofferdam Bearing -- Rock Elevation 1381.6
Coordinates: N 3226787.3 Date Started 3/5/83 Total Depth 88.5

E 742990.2 Date Completed 3/5/83 Ground-Water Elevation_-_-_- _
Logged by WMB, REB, NEB, TEP IT,EM, DAF

I 1
• 1 \ -

I '
I ' " -~'---0--<--.-----

Sandi}' GRi\NEL, [5-12~ silt" saturated,
dar~oJ:ivie gr.ey.,. subr.ounded,. fine to

-t:oa:tlse '
1_ _ _ _ _ : ,_

OccaisionaiL cobbles,

'. L l
TOP.J£ ROCK 721 () "'T'

ci .. c.,: " u,,- .ci!! :E",
C 3:_ .!!iU Zo.

0", - ...!!~ "'> 0.0

.c.2 ..2§ c.;:
°d Co

l!'"
0.'; "'0 E .. c." 3:_ "u

"....... >
.~(J ~:s Ec 0"

a:
c~

"''' - 0.

-L-
~ a:

en '" -

1--.--

-

-

-

-

,

-------

-~._~ -

-_•. ----.-

!

Remarks

!

Hard Drilling

--r,ggzg;gW]llifj" "-

Refusal at
I. 72.5 Ft.

1----

c
.2
0;
C
~

E
oS
o
.E

i,.,

-1

i

I

iIncrE!ase Water
t

f 1
t

j
.-
j

I

i
coBble

-=-r==,=---:-
1: :

Soil Description

i--·

,-
f
t-

I

i
I, -

J" __
-f

i. ,.

1 '.
Occas-ional---'----

:; I~

GP
GM

9

10

I---

~32!
6

f--

~I-I---

t--~-
55

1 65

I--+.--~

1-fill--1:-34~
[)8

~L_:_.__ -
I----,._-~ -I~----.--- -

j...-._l__L...__ -

1--- ~----_.- -- -

I-- 1------··_--- --
f-. -

1-. ,. --

I- -

I-- -1- --1- --

I- -
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IMfUl"fllJli!~I~@
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet 3 of 3
Date ---;;;27783

Boring No HD83-28 (River J) Angle (from Horizontall_--.:2.9110_0 _
Feature DIs Gonfferdam Bearing

Coordinates: N 3226787 3 Date Started 3/5/83
E 742990 2 Date Completed -,-31-/:>.51-/-,,8..j3~ _

Core Sizes Jl1X Total Depth __-s8~8~.,-,5,---- _

Ground Elevation 1453.6
Rock Elevation 1381 6
Overburden Thickness _il6.<.2-'-OL- _
Ground-Water Elevation~-:::-:::-=-- _

Logged by WMIl REll NIlI1 JEP ILEM
nA H" , , i

Graphic Log
'2

;:~
c.",
w>
QW

!B.

'"Cl
o
"0
:5
:::i

e ~.= .E! 0)
o 0 0

2 :!..J
iii u.

3 6 9 12

Classification and Physical Description

"0 >!! - .2:c 0 W ....0
0. Q E 1:
~ " " ~I RemarksCl !!: z
a: a: ~ 2
<.i <.i 0 u;

'" .=

1 ~::::i~-:I

- 1- t --_...._-,' _... -t-
~--

1----
~I-~ -- --I _.
! ! - . - ._--

~-

- -

-- 1--- -

~~

1------

1---: --f-!=: - 1-

I -- ------ -
I I

1-

I-~

~--

I : ', ,,
I
,---"'_ .._-- ,

I

I

I

--- --- --- --------I

~ .._---

-

-

-

--

- ---

'--~' .. _- ~ .._-
Start-Coring 72.5

1-
.-<......
.-<

co

'"......co
0">

o
o
.-<......
o
o
.-<

T~n ~~ n~n~ '7? nf~~

72 •. 5-77.2 :Diorite gray,_ med .Xyln
massive Elagio, horn1:iI, sODlepyr!t,

"'---'------Closely-moa-=-fract,"max fTcf'lni,,-'
<0.05'mostly 0.3-0.5'-, hard,

. -- -1----'strong--unwea-th-,unsta-±ned,medi--~-
brkg ;conmiqn, . .

I;
60°1 ~f..

72.5 ~8~ /
1----7 60° l(

60° /
~ __ I~~: )f

60° X
80° 1 

1--8q 60° I----r-·-----,n--;-2=-1a-;-5:k:tt-.,-r-.,--d-lJ~6r:tt-.,_-;_:st::
60°/, - , ' altered,_It gray, closely fract,

1--- 1600 1/ ------- __~__~haJ:(L_rehe_aled_Jt_'k~ _

78.5-88.5 Diorite as above w/o
I-- 8~ 01 / I-----I~~-- _pyr_ite._SI_f-ract-tO--massive-pcs-

45 1.5'-4.0', hard strong, few healed
ts.

I-- 9d I I.D. = 88.5 Ft;
-- --~-----~--I I I I I

f.. - I-·_··~-_·- ~ .._.~ -- ~....__._._.-_. ._ - --, ~_._,_. ,__._~~ _ -

I-- -

-
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um"fWbl~~(W
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of '4-
Date -m7(F3

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

E 743029.5
Logged by NBH, JEP ILEM, DAF

Angle (from Horizontal) 90° Ground Elevation 1453.8
Bearing --- Rock Elevation 1374,8
Date Started 3/5/83 Total Depth 104.3
Date Completed 3/5/83 Ground·Water Elevation~=-~ _

J:"A1i!bIW;:~i!il2

E$t\9,f;;.i-"WiiiB

Remarks

"lQ'm~'. . .

5lo~ - HAM, CI

-~·l~··~·j,~;:J~~~1::~~~·~~t1

C

~
m
C..
E
E
o.=

Soil Description

!

.. i:

j-' !
I - -I,
, !

!

i--------~

,
;

. ' L' "

; ·-l~
:s,ol lcer :

, More' sand

\ f '.- .. ; ; ;
, Sanf!Y-GRAVEL WITH C'DB~S-;-'.5FI2rs:nt,

satur"te~'" da~lC greyishi brown, sub-
-, •. ~- 1. .. .. .. .' ;.... _, ,. .. _: :...... 1· .. ...., )

,x:"unde~finef-,t;"~G"a-:t'sei '
- j-, ---{--1 - ! ~ -~

I ~ j ---.__: __L ;_.__~_

Olive' gr!'y

I--

_.Slj,gll1;,ly!...m.Q.r§' !".nci,.1.es.s. si:L:t..

GW
GM

Sandy GRAVEL,! 5-12% silt, saturated,
GP I dark grey', subrounded , ~ine to coarse,
GM -crccas±omrl-c-crbbl-e----'-·---- .. -

U
:<:0>
Q.o
~ ....
Cl

GW
GM

"C
.c!- ..0»
Co
"u......

a:

7

2

3

1

. -o Q) c...:Z Q, ~_

Q1>-8~-I- c
0.'0 :1: ...E c 0 Q)
lUlU_a.'" .,

.. -
c.~
E ..
~:E

~-.2;
"0
0>0a:

50

45

15

5

C
.cO--Q.-.. ~
c.!!

\!!-

4
l.30_

30

15

'~r

"I.- 6

40,

Boring No. HD83-5heet 1 of ...if. _



1i!IU"f!lJ!j~(~:(I
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet ---.2.---. of -4 _
Date 3/27/83

Angle (from Horizontal) 90° Ground Elevation 1453.8
Bearing --- Rock Elevation 1374.8
Date Started 3/5/83 Total Depth 104.3
Date Completed 3/5/83 Ground-Water Elevation.:::-::-::-=- _

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

E 743029.5

Logged by Nll"ll, JEP /1.EM, DAF

Gravelly lSANDf less i:1:ran' 5% $.;!.lt_•.:!-'>1;l.t::
. urarled. 4arkdlive [grey;med±um tq .

coattse; ,~racejfineJ suodngular fine
-graye1:

!

Remarks

··-·~I\%\~ft:fii,F..

c
.2
0;
C
"E
2
;;
,E

Soil Description

Increase· water
; • .: ' 53.0-58.0 ft

. i-~

t

GW
9

8

c ;0 0" c· ".cO 0- ,,- ZOo ,,= .cl!! "- ..
Q.~

_C
0.<: ,,>- 0", :eel

"''' -"-I- "'d 01>
" > 01 0 E" 0." Co 0.0
co!! .. - ;o~ l!-J.- '" ",,E Ec " "!!!. II: .... ° " -J" '"'" iiio. II:

60

65

i II ,-
, .. . ~.. , .. ! ! - - 1 i ' ! '
GRA~ELWJ[TI! CQBBLESAND 'BOULDERS. 20
25% Icoar.le .sarl.4..lesLt:fum...51:L..si.ltt.........
sattirated. da~k grJy. ·subrounded. 'fine
to aoarsJ ," ..

Ha:,rcCDrilEng· 61-
71 'Ft.

75

10

11 GW

i~cre:,[se water
68.0-~1.0 ft._-'----+

----.-._--------...'--_ ..--- ~_._- --~.-

-~_..-.---~--~.._--------"--_._-_:._. --~-----

Alternating hard
and easy drilling
·71-76 FE.

e:;2#!.·~

Refusal at· 76 Fe.

1-----·· ··-·_--_·-··..· · - --

80

85

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

Boring No.HD83- Sheet~
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of......A



1J1ilJ1IlUi"f{lJIi!~~mJ GEOLOGIC LOG
WATANA DEVELOPMENT

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

SUSITNA JOINT VENTURE

Boring No HD83-29 (River L)
Feature f)/~ Cgfferdam

Coordinates: N~

E 743024-J\l;.....;,5~--
Core Sizes -lNX"""- _

Angle (from Horizontal) 90°
Bearing ~_-:---:-::-,-- _

Date Started 3/5/83
Date Completed _~3:J..L/5u/Q8.,23 _
Total Depth 104.3

Ground Elevation :1:453.8
Rock Elevation 1374.8
Overburden Thickness ---Z.CL. 0 _
Ground-Water Elevationh,~ _
Logged by NBH , JEP I LEM

,-_ ... -

r

-

-~

---~

Remarks

I
I

=u ~ ~ ,g:.c • .c
~Co Q E =e 0 " ""! !!: z E

a: a: x .E
d d 0
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.__..-
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Classification and Physical Description

I

I
I

I \--
-I· I-

II

1-;-

Graphic Log

§ >- CD e:+= en :; ':010.0 0 _ (,) 0
CD> '0 (,) eu...J
o~ .c ;: Li:

w - -- :J UJ 3 6 9 12

f----
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1--- . - -I

76-86 MRslatch, barrel stuck in
·---c--'------rcrd-$1-

'T'~~' ~+ '0 ......... 1... 'PQ () k!+-
"76

-
Started coring 76.0

--'----- •._._ .. - -~ -

-80'

1--

l.oore
--+~-

Loss . .__._, .__
_. - . ~.~ 1----- • . __ _

o......
o

Drill Water, It. _
grey color.

-

---,->
86-93 Altered Diorite, It grey,
med grained, mod alter, Fe~Mag

---- milisaosent,l'TagTot paftTy-aTtei:
to Kaolinite, closefract max,

--.- -1-.·0!-m40n-<.0.051-mcistl-y-0-.-3-0-.4-L j 

mod hard, mod strong, unstained

Rnrinn M" unR ~_ ~h""..+ i

1-8-5-

30° /'
60° \
30°

-90- 168° /:
~O: ~ f-

_" 130° \
60° /
75° }

-951~~~ ~
20°
20°ool..£.

100 I 5° .::

1- -- 93-104-;3-- Diorite-;-·lt-med- 'grey;
fine-med grained, fresh, close
mod., fract,_max OJ.'.. min.O.I'.most
0.3', hard, strong, fresh unwe&h'
20% jts of CaC03

o
co......
o
o
.-<
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o
.-<

Some mech brkg
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1!IlU OJf{1J!~~r«D
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet _4 _of _4 _
Date 3/27 /83

Boring No HD83-29 (River L) Angle (from Horizontal) 90° Ground Elevation 1453 8
Feature Dis Cofferdam Bearing --- Rock Elevation 1374 8

Coordinates: N 3226858.9 Date Started 3/5/83 Overburden Thickness _ 70.0 _
E 7430 9.5 Date Completed 3/5/83 Ground·Water Elevation_--,-_- _

Core Sizes NX Total Depth lQ4.3 Logged by NBH,JEP/LEM

._.-

_._-.-----

_..---._--------~-

1.--.--

c
u >"- ~ .2:c • <l> 10.0c- O E ".. 0~ " ~I<!J !!: z Remarks
Ii Ii >< "d d 0 ;;;

'" c
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0 ---
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--------_.._---
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__.J.

Classification and Physical Description

·1-T-,]).-f~-104.-3 Ft •.
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3 6 9 12

Graphic Log
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~U"fWj~I(#J~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheel _1_ oL3 _
Date 3/27/83

Boring No HD83-30 (River N) Angle (from Horizontal) 90
0

Ground Elevation 1453.8
Feature DIs Cofferdam Bearing -- Rock Elevation 1388.8
Coordinates:N 3226932.3 Date Started 3/6/83 Total Depth 66.0

E 743068.2 Date Completed 3/6/83 Ground-Water Eievalion-=-=-=- _
Logged by WMB, RER, RI I, SEW/I EM, DAF
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Soil Description
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Remarks

SP I More gravel, less silt
-6;$'..;t~i\'\\"'\\\{l -

[~W{i(!};',!iia
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~·i5ifi~~".'l::<(i!~'El

ipe cocked at 18
t.-moved, redrill

-W:iO!'ii:;·E~\'4r'

ifficulty with
ample~ return., 
ormation probably
oose.

,- rr;'ite:~

-

Watkr:

, -,

an1iTJ}lq\VEJ:;;-jt~OJ>J>I:;~eS&fhafi-
5%:- silt-, Lsatu~ated~ dark oHire: gr",y,

..'. - _.' --. - - -' - _.j -
imbf:oimdecLtaLSuoahgn1 at, finec_to' I
coarse· -~i - _!. -- ; . - i ! '.' .. '

, " Increase' water @ 13-.0 ft,

5-12% clayey silt,- dark olive grey

----------------'--,-_."~-_._--_._.--

--,-------_._-~._----_._.-_._.__ .._, _.

'COBBtE'zONE'40 .0=-45: 0 ft

----------1----_

i ! i
~ i I ,-. :'

i ; -;: "
Less sand, olive. grey_

I ' , i -' _

Gravelly' SAND~ 5~12%, silt, saturated,
SW I, very _dark grey, fine tOI coarse, round
SM -'to-sul5round- graveli
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'GH
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Boring No. HD83- Sheet 1 of ---=3L-_



umfjm"flJfj~~(j
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 3
Date ---sT27 T83-

Boring No RD83-30 (River N) Angle (from Horizontal) 90· Ground Elevation 1453.8
Feature DIs Cofferdam Bearing --- Rock Elevation 1388.8
Coordlnate"N 3226932.3 Date Started 3/6/83 Total Depth 66,0

E 743068.2 Date Completed 3/6/83 Ground-Water Elevation.:-::-::-=- _
Logged by WMB,REH,RI..T, SOOLEM,DAF
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Boring No.RD83- Sheet 2 of .....J



TIiIIJ ,4j\\{@J)7ff,i\ ,. ,~!OO f (@l~rllifil
(IJijjJ~~ 1{6j!wloiYl~~~

SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATM!A DEVELOPMENT

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

Boring No HD83-30 (River N) Angle (from Horizontal)_---C9:tJO.L°=--- _

Feature DiS Cofferdam Bearing ---

Coordinates: N 3226932 3 Date Started 3/6/8 3
E 743068.2 Date Completed _~3?11-,6?1ls8c,;3!..- _

Core Sizes NX Total Depth -----<6,,6;.....(0J-------

Ground Elevation 1453.8
Rock Elevation 1388.8
Overburden Thickness 56,0
Ground-Water Elevation_-_-_- _

Logged by WMll.REH.R]; J. SEW!LE14,DII.F

Graphic Log- ..B >0 e :;0)
:E.~ ~ ~ ~.::
~ii; ~ 2 u:

iB.. :5 US 3 6 9 12
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~--~._-~ ..-

_ .._----- --- --
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call hole. -

.~... -_...,~~.-~~". -~~--
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Classification and Physical Description
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1J~1Wl"fW~~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

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

Boring No HD83-31 (River P)
Feature Dis Cofferdam
Coordinates: N 3227015.2

E 743107.3
Logged by NEll, JEll /"Lli:M, DA.F

Angle (from Horizontal) 90° Ground Elevation 1456.2
Bearing -- Rock Elevation 1396.2
Date Started 3/6183 Total Depth 82.9
Date Compieted 3/6/83 Ground-Water Elevation_-=-::-::-=--- _

GW I Less sand, dapk olive grey.

r;:~?:<t,'~'J~

Remarks

t..~:.*tli!RJ.. ............. .....

5~0 - HAM, CJ!

..... g::.:~.:;?tailillif
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C
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E
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1 -
I-

Soil Description

Sandy GRAVEL with cobbles •. 5-12%
'-s:tl:~, mCll.st, qadE" grey, isuoroUri.aea;----

;, ' i...,,' '" \" ,>. ,. !
~f.in~ __ to~4oars~,; o,rganics -- I --!
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.~8 e.-o Co e.o
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!!!. a: .... 0" -' .. '"w iDe. a:

1 I 1 GW
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T5
Gravelly ,SAND, less than 5% silt, loos~,

....saturated,.'J:ery.. dark..grey, ....fine.. to.
coarse, rounded to subrounded gravel.

Easy drilling, 33
57.5Ft.
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Easy, penetration 33-57.5 ft.
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sw I Less coarse gravel..
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Jmj~"flfJj~(~@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

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

Boring No HD83-31 (Riyer p)
Feature DIs Cofferdam
Coordinates: N 3227015.2

E 743107.3
Logged by NaH TEB IT EM DAE) ,

Angle (from Horizontal) 90° Ground Elevation 1456.2
Bearing - Rock Elevation 139~ 2
Date Started 3/6/83 Total Depth 2.9
Date Completed 3/6/83 Ground·Water Elevatlon==-~ _
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JHJ!I1U!"11JJ!~C(l
SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet 3 ._ of_3_

Date 3/27/83

Boring No BD83 31 (River p)

FeatureD/S Cofferdam
Coordinates: N 322701 5 2

E 743107 3
Core Sizes NX

Angle (from Horizontal)__~9iJOJ..°=- _
Bearing

Date Started 3/6/83
Date Completed _J31-/h61-/h8J3 _
Total Depth 82 9

Ground Elevation ] 456. 2

Rock Elevation 1396.2
Overburden Thickness _5.--9>.....,,0'--- _
Ground-Water Elevation--=-=--_- _

Logged by NEB, .rEB /T.EM, DAE

Graphic Log

Remarks
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Classification and Physical Description
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fmIA1Hj"f~~~(j
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1~ of 3
Date 3/27/83""

Soring No HD83-32 (River Q) Angle (from Horizontal) 90° Ground Elevation 1454.0
Feature D/S Diversion PortalSearlng - Rock Elevation 1425.0
Coordinates: N 3227138.2 Date Started 3/6/83 Total Depth

E 742798.9 Date Completed 3/7/83 Ground·Water Elevatlon-=-=:-=:-=-- _
Logged by MBH, IFE, WMB, HI I fLU! , DAF

Soil Description
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Remarks
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6.5 Water i ' ,
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Boring No. HDS 3 Sheet 1 of -3__



ffl1l1 Jill f@Jffjj} JiIlne'flllJill (@i/1Iml!11IiIi\diJD~~~1sW~~(~~
GEOLOGIC LOG

WATANA DEVELOPMENT
Sheet _2_ of 3
Date 3/27/83-

SUSITNA JOINT VENTURE

Boring No HD83-32 (Rjyer Q) Angle (from Horizontal)_---'9"'O"-0 _

Feature D'S Di:uersiop Porta Bearing ---
Coordinates: N 3227138.2 Date Started 3/6/83

E --142-7-96 9 Date Com pleted _30+-17'-1-'/8<W.3 _
Core Sizes NX Total Depth

Ground Elevation ~1,-,4:!.5",-,,4~.-,0,- _
Rock Elevation ~1,-,4",2,,-5~.,,0-,=- _
Overburden Thickness 2.~2:.:.,-,5~ _
Ground-Water Elevatlon_-_-_- _

Logged by NBH, IFP ,WMB, RLJ/LEM.

Graphic Log "" ~ :; .E
C :c 0 m! .c

.z:;O ,.. ! c- o E C0.:; Cl :0 .E~ ~ 00 :0
~I.. > "0 U g.... Classification and Physical Description " a: z Remarks
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Fe min 0.1 mostly 0.4-0.5. Modt hard
Fe.....··to-.hard.r strong., j,t. surfaces..Re.....
Fe stained. Sl weathered.

F'e

Start Coring 30.0
ater.return yellow-
n.

ome Mech. Brkg.

Water return, It.
.brn_

N.........
Some Mech. Brkg.

£I .... ; ...... 11.1... unO 'J ~h ...... f "l _. 0



IJjjiflzj.,f!Bj~(IC(f)
SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_3_ of~
Date 3/27/83

Boring No HD83-32 (River 0) Angle (from Horizontal)_~9,-,0,-o _
Feature D IS Divers; OD porta Bearing

Coordinates: N 32271 38 2 Date Started 3/6/83
E 742798 9 Date Completed _~3,-,/,-,7w/,-,8",3,,--- _

Core Sizes NX Total Depth

Ground Elevation 1454.0
Rock Elevation 1425.0
Overburden Thickness ---'2,,2=.5"--- _
Ground-Water Elevation"-"'-"'-=-_---: _
Logged by l'BH.JFP.~.RLJ/LEM,DAl

Graphic Log
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Classification and Physical Description
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{Jam"1fifJa~~i@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of 2
Date 3/27/83

Boring No HD83-33 (River G7)
Feature Diversion D/S Portal
Coordinates: N 3227126.4

E 742668.9
Logged by BIT" WMB II.EM, PAE

Angle (from Horizontal) 90°
Bearing

Date Started 3/7/83
Date Completed _-"3'"-/-1-7-1-/"'8"'3 _

Ground Elevation 1453.2
Rock Elevation 1432.2
Total Depth 43. a
Ground-Water Elevation,_-=-=~ _
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

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

Boring No HD83-33 (River G7) Angle (from Horizontal) 90
0

Ground Elevation 1453.2
Feature Diversion D/S Portal Bearing --- Rock Elevation 1432.2
Coordinates: N 3227126.4 Date Started 3/7 /83 Overburden Thickness __lL3~';).5 _

E 742668.9 Date Completed 3/7/83 Ground-Water Elevation-;:-:c-=-c:-='= _
Core Sizes NX Total Depth 43.0 Logged by RJL,WMB/LEM,DAF

Graphic Log c
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SUS/TNA JOINT VENTURE

Boring No HD83-34 (River S)
Feature Diversion D/S Portal
Coordinates: N 3227212.5.

E 742633.7

Logged by NIl!;!,lEB,MSC/LEM,DAE

SOIL BORING LOG
WATANA DEVELOPMENT

Angle (from Horizontal) 90°
Bearing
Date Started 3/7/83
Date Completed -'3"'/'-'7'-'/'-'8"'3"---- _

Sheet _1_ of.2
Date 3/27/83

Ground Elevation ] 4 54 9

Rock Elevation 1442 ;8. _
Total Depth 32.4
Ground-Water Elevation_-__-_- _
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_f_ 01_2_
Date 3/27/83

Boring No HD83-34 (River S) Angle (from Horizontal) 90°
Feature Djversion DIS portal Bearing

Coordinates: N 3227212..5 Date Started _.:l3./-1.L7./-/ll8c.J3c- _
E 742633 7 Date Completed -::3l,1/:..J7'-iICl8L3L _

Core Sizes NX Total Depth __.03-<.2././-"4'- _

Ground Elevation 1454.9
Rock Elevation 1442~.-,,8,--__
Overburden Thickness ....J....,JJ
Ground-Water Elevation_.::-::-::-'---- _

Logged by MBE ,.TER ,MSC!LEM,DAF
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1_ of ----3-
Date 3 127/83

Boring No HD83-35 (River G8) Angle (from Horlzontal)__.:29-"Oc-° _
Feature Seismic Line ES-D Bearing
Coordinates: N 3226804.8 Date Started _....:l3.1-1J.7J.I..c8l.:3L _

E 743456.5 Date Completed ..:3l/./.s.8w/e<8>...3'- ----'_
Logged by NEll, IFB,RL1,WMB/LEM,DAF

Ground Elevation 1458.4
Rock Elevation 1406.9
Total Depth 71 5
Ground-Water Elevation'c-~-=-~ _
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SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2 _ of....l-
Date 3/27/83

Boring No HD83 35 (River G8) Angle (from Horizontal) 90° Ground Elevation 1458 4

Feature Seismic Line E5-D Bearing Rock Elevation 1406 9
Coordinates: N J226SQ4.S Date Started 3/7 /83 Total Depth 71 .5

E 7414Sfi. S Date Completed 3/8/83 Ground·Water Elevation_-_-_- _

Logged by Nllll, JFll , RLJ ,'lMIl "hEM. DAF
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

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

Boring No HD83-35 (River G8) Angle (from Horizontal)__z9,,0_o _
Feature Seismie 'bini=: ES~j)U--- Bearing

Coordinates: N 322 §gQ4 • g Date Started -..,;3"1/'-J7'-i/~8l-;3l-::-:------

E __7w4..3"'4"-"S6u...-.LS____ Date Completed ~3,,-/,-,8=/8,,-3,,--- _
Core Sizes _NXW>. Total Depth __--'7--'1'-'.~5L_ _

Ground Elevation _-'1...,4'-51.-'8>-'4'--- _

Rock Elevation 1406.9
Overburden Thickness .,,4,,9'-0,-"0<- _
Ground-Water Elevation_==- _

Logged by NBH, rEB, HI. r, WMB Ir.EM
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_

Date 3/27183

Boring No HD83-36 (River G-9) Angle (from Horizontal)__--'9"OLo Ground Elevation __.J.J,,4...l5j:J6'---"'8L- _

Feature Seismic Line ES-C Bearing Rock Elevation 1,,4L3~2~8~ _
Coordinates:N 3226826.6 Date Started 3/8/83 Total Depth 43.6

E 743569.8 Date Completed 3/8/83 Ground-Water Elevation-=:-=:-=-- _

Logged by WMB,RLJ,NBH.JFB/LEM,DAF
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_2 _ of __2_

Date 3/27/8~

Boring No HD83-36 (River G9) Angle (from Horizontal)__;;29"'0'-0 Ground Elevation J 456.8
Feature Seismic Line ES-C Bearing Rock Elevation 1432 8
Coordinates: N 3226826 6 Date Started 3/8/83 Overburden Thickness __2L.LJ---"0 _

E 743569 8 Date Completed 3/8/83 Ground-Water Eievation:.:·-:::-:::-=- _
Core Sizes _..JNX""'- Total Depth 43 6 Logged by _
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 5
Date ~27T83

Boring No HDS3-37 (River G2) Angie (from Horizontal) 90°
Feature Seismic Line ES-F Bearing _
Coordinates: N 32269S3. 9 Date Started __..o3"I"OSl.L1,.oS>.;3L- _

E 745913 •9 Date Completed ---=3:.L/-=.91.-/"-S3"--- _
Logged by NBE, TEB, lJMB, RI I II EM, DAF

Ground Elevation _71.::!4c:6~2'"'.-:5'-----
Rock Elevation _----'1~3,,0'-'9'_'.'-'0"___ _
Totai Depth 155.0
Ground-Water Elevation_-_-_- _
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-lllo~St-,:-dark_:_c51TVE!gtey., sUofouIiaea;----
fin~ to. coarse. '

- ,.: - i· -- i·; ! -, : i'
.. Slig1:ltly [more isilt i
1----+---.,....--;---..,'--+--"'----'---

I . "I' : 'l' . i
·1

--"-----1--+---L--i-----~

M~rk·g.ravel .!
'---+-'---.,---.. -T!..--~--i_--,- ,! i J..-...--...-.._+--~ __

, ..

GW

GW

GW

GP
GM

6

4

7

5

9

S

3

10

'C
~-

0" "E. ..,
.e£ ,,- Zo. ~= .e~ ..£c _m ,,'"' 0", :co)'E.c; o.~ -""'~ E" -l- Ud 01> 0.0"> ~8 m- o...,

~ - Co
~-'co!! ",.5 E C " ..a: 0" -'" "!!:!. m m iii 0.'" a:

GW
1

2

f

Boring No. FDS 3- Sheet _-,--_ of-5
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of-5-
Date 3/27/83

SUSITNA JOINT VENTURE

Easy drilling at
80 - 88 ft.

=.9
-:;
C
E Remarks
2
;;
.5

Ground Elevation _.=1...:4.=6.=2-=,-=5'--- _
Rock Elevation __Jl-3~OUC9~,,9o-,,----

Total Depth 155.0 ft.
Ground·Water Elevation _

, .

i·

,
i ,., .,
-~-

--~._----".

i

Waic;r-70."0'::,74.0 Ft.,

;
I·

,
! .

. I· .
)

--L. .__._~_. ...

Sl:l.ghtlymore clayey silt;
.1

, .
; r - {

Less gravel. i
I~---c----'-' ---c---

-t---,.......-.--_._-J__.<---__, .._~ .._ -~

Loose' feprmation' - i easily pe,?-etrated.
'I I
! )

i,
i _. ..~_

GP More gravel,: olivl;!'
GM --.-,----;---I---,-.--~-

i

j ; -< f
_\.~ _! -j - "j .- i

f---+--..+I.-.--+---+--.f---i-"_-;-.--
- ; - !_ i:

GW ·O'l.:l,ve gtey. , !
I i I

..j _J _ ~!

1 1+ : }

GP
GM

90
•Angle (from Horlzontal),__-"-''---- _

Bearing ---c:-"7=-"'=------
Date Started _~3!JI:,.'8!JI'c'8'"'3<------
Date Completed =.3LI=.9LI"'8=.3 _

RLI/LEM, DAP

16

15

13

14

1?

11

75

8Q. __

55 .

-c
~-

0 .. c· ."

.c.!! .. - z'" ,,::: .c! u.!!= _<0
0",

'E.iU "'1: !!!.~ -.. :COl
"''' '-'0 01>

0»
.~8

E .. "'." = 0 "'0 Soil Description
co!! <0- E= ~- "u fl ....

i!:!- a: (1).5
<0<0 0" ...... CI
II) iii'" a:

Boring No HD83-37 (River G7)
Feature Seismic Line ES-F
Coordinates: N 3226983,9

E 745913,9

Logged by NllH, JEll, WWl,

85

.0 _._

95'

100

17

18

19

Water 87.0 - 88.0 Ft.

GRAVEL WITH COBBLES, 15-20% coarse
GW _s.ap-d_.__I&s$. t11ap-. 5.%. sJl.t....."'".t:.. v,,-n'

dark. grey, ·subrounded to subangular,
fine to-_ coarse~

Boring No. HD83- Sh.et--,,2~_of_~5~
37



JmiAllflU OJfill!~~&)
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__3_ of_5_
Elate 3/27/83

Boring No HD83-37 (River G7) Angle (from Horizontal) 90°
Feature Seismic Line ES-F Bearing ,---,--- _
Coordinates:N 3226983.9 DaleSlarted 3/8/83

E 745913 • 9 Dale Com pleted _~3,-,/,-,9!..L/-"8,,,3,-- _

Logged by NIH!, JFIl, WMIl, RI.] /l,EM, DAP

Ground Elevalion _-,1,-,.,",4,-,6,,2,",.~5,,- _

Rock Eievation ----!1-:Jd>i:G"9...-1;Gl-------
Total Depth ] 55. a
Ground-Water Elevation_-==:.- _

C
.cO
Q.~
"'>C'"
~

~-_c

"'''.2'8
a:

"'_..
0.;:

E '"..-",.5

()

:Eel
0.0e....

OJ

Soil Description

c
.2
1U
E
'"E
i:!
;;
.5

Remarks

Refusal

-"_._'._"'_.-.~._--" ..---_. _.'----
I

J·;;r¥H~_ .'-.r. • .........

I
-. f,

-I -

. ,

I'
---1--.... I

,
Water @ 121.0 Ft:
!

-!
I

. , .

-.: 
I

. ,

, J --,. ,
I

-. 1-

COBBLES' AND BOULDERS~

I---I---t---c--,-·--_.~._--,---_.
. . I . _) ,
... Ii· ' .
Mor~' s:l.1~y -cl~Y" saturatedl.

-:--Dark-grey.--.-----------·-.-·---·---- 
i

I--+-·------!-·t--+---

GW ~i&htlyi leJ1lli:§.iltL.cJ."Y...E!l.di§.an.c).!" ...__
GM 'i

GP
GC

GP

GW

24

25

23

20

22

21

45. . Started coring at
- 143.5 ft:

150

Boring No~m8 d Sheet --;dl--- of _ 5--
~7
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-

-

-
.... -

...-

" ..-

-
146.5

-

SheeL.!t_ of2_
Date 3/27/83

, ..

Start Core 143.5

100% H20 Loss

- J:55. O'

.. _.

f i" '

I; ,

:

=u ~ :;; .9:c 0 .c 0;
Co Q E Cl! 0 ::I "C! a: z E Remarks
0: ~ >( 2
<.i <.i 0 ;;

"' =
.: .:':

. : .' '

.

i

. ,

WATANA DEVELOPMENT

,

i

'"

.
. . -,~-~_._~ .. ~. -."

i i,. .

•

:
i .,

. ;

GEOLOGIC LOG

T

..

. ' ,

Classification and Physical Description

__ . " ..__,_ ...:Jr6u:Drer.s,....Cu15b.1.e.....&.. G.rav:e1.. _ ".~

Up to 1.1' 0 heterolithologic .•

•

; ·-<---~. _.-.- ·J-

i
· i· • •

'. ,
· : '" T

·
-~~._-,

..

: ,
•

i .' ". ,.

SUSITNA JOINT VENTURE

i
L14C

" .. . ....
,.

-'-

-

Graphic Log
C f-""=:':';:'=~---j

,,:0 >0 ! !

Ii 'E.:; g ::) .a ~
lD> - 'ti u

: o~ S 2 ~...J
!!. .- cn-

....I 36912

Boring No HD83-37 (G2) Angle (from Horizontal)_~91iOL:°,-- Ground Eievation 1462 5
Feature Seismic T jDe ES-F Bearing Rock Elevation 1309 0
Coordinates: N 3226983 9 Date Started 3/8/83 Overburden Thickness

E 475913 9 Date Completed 3/9/83 Ground-Water Elevation --",-::-:---;-:c:::-
Core Sizes -!\N~l'~-------- Total Depth 1 55 0 Logged by NBH. JFB. WMB, RLJ /LEM,-;-;:;-

: 150

Boring No.~J-Sheet_ --4.... of _5 _



GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet-5_ oL5 _
Date 3/27/83

SUSITNA JOINT VENTURE

WMB. RLJ /LEM,

Boring No HD83-37 (G-2) Angle (from Horizontal) 90°

Feature £ eismie LiRe ES F Bearing

Coordinates: N 3226983 9 Date Started 3/8/83
E 47591 3 9 Date Completed -_3J-,1-{9';J.f../ll8..;3 _

Core Sizes -"NX=- Total Depth 155 0

Ground Elevation .Ll!!4n6L2-.J5L-_
Rock Elevation -'1...:3u.O,,9L..\0L-_

Overburden Thickness

Ground-Water EJevation_--== _
Logged byNBH, JFB.

" .~

Graphic Log "u ""- :;; .2e- li! :E • .D ...
=:8 >. Ii! 0. 0 E 1:'" = .ag 1! 0c." 0 = "" > "0 U E-I Classification and Physical Description <;J !!: z E
oo!! -5 2 cO cO ~ gw u.

1>;0
:J (ij cJ cJ 0

"3 6 9 12 "' "

Remarks

'. "1 . t: '. f: _:-l"M:---~--l---:-H-~--';"-~'-l--__.-_~-+-·-:-
~~~:,'.~ ,~_~'~-f-All'1'v:ii.un1 ;(as: a,bo:ve'.p,· :~. i; , ·'T -,'
--, .,--- '---r"-"~-----!-"'--------r- -. ---r-·· 1 - \' .: i ,: - t

I T~- f-,._, '~, "'l'd'T~ '<; I ; .. I .

i I I .. ! .:- +-~, ... ~ ~ i .
, ,~ .~ , , ... ~~ ~ j •. i .• .! ~ .. ;

~ ~..~ i
..

i ...
i .~ ..

.
.. ,

~. . ,
~ .~
.'
.

,

~

-

-

-

-

, -

-

-

~

~ ,

.. .

,

.

••

.

;;

. .- .

.

,

:.

,

it+! .!
. . ... ~; .. :. ~,.~.

I.

-,

-' ,~

---

, -

Boring No.HD83- Sheet 5 of ~5,,--_



UW"f!JIil~~@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 2
Date 3727/83

Boring No HD83-38 (River Gl)
Feature Seismic Line ES-F
Coordinates: N 3227099.9

E 746148.4
Logged by MBR) rEB II EM

Angle (from Horizontai),__.L...9:...0=.o____ Ground Eievation __-:1,-",-;4,,6;;2;0-'-'-;,7----;c;:---;:-_
Bearing Rock Eievation 1 ,368.2 (Refuse
Date Started 3/9/83 Total Depth 94.5
Date Completed 3/9/83 Ground·Water Eievation _

~-_c
Ill:>

.2'8
a::

o "Zo.,,'"-I-
c.."Ec
"''''en

."
.c!
-"el>
Co"u...J"a::

U
:Eel
0.0
f!...J

CJ

Soil Description

c
.2
-;
-="E
oS
o
.E

Remarks

I
-1

5~0 ~ HAM,CI

of 2

Hard Drilling
3-12 Ft •

! -
-1

j'

.--C _ _ .

----,---+,'"--+-_.:...._.
I, ,

·saIJ.dyGrkvEL iwith :t;COBlI~ES, 5-:12% isi1:t
:.'-:mo..i:s.t:., .' dark dnve 'gre.y.!..-J:.OllMe<Lt.cL.s.u

,.. ., i! j!

.roundedJfiriEi .to coarse. i·
I 'i .. ;. I

COBBLES !3.0) 12; 0' Ft.
I.

_..- ..._~..---:--+----

_.-_.~

Boring No.HD83- Sheet 1
~R

~ y, grave y an y
.... GRAVEL7iiio1.sE;-'very-nark" greyi'sli ----.

SM brown, subroundedlcoarse gravel,
·-f"ine..toTcoa·rse,·-oeea-s·iona-l-·cobb:he-.

~: More fine sar}d: 'ar}d silt, moist
_ ..v:er.y__d=k...g.re.y.J.shJ.br.own_~ ........ __"""

GW -Les s .fine sarid, w4t.:

,
--j._! -

[ r"
i

I [
LeJ~

,
'1-GW sil[t.

I
--j

, !
'More gravel •. 1

i ! I
.. j ~

i i'

GP
GM

6

7

9

8

2

5

4

1

3



JlJJi~"1E1BJi~~((@)
SUSITNA JOINT VENTURE

SOl L BORI NG LOG
WATANA DEVELOPMENT

Sheet __2_ of_2_
Date 3/27/83

Boring No HD83-38 (River Gl)
Feature Seismic Line ES-F
Coordinates: N 3227099.9

E 746148.4
Logged by

Angle (from Horlzontal),__---"-9-"0_o____ Ground Elevation -'1'-',,,4,,6:..02'-'.,,7'- _
Beari ng Rock Elevation _,,-1-0-• ..l3~6¥8~.-§2'---'(..<R"'e"'f....\l.,s'-'81.lw.)
Date Started 3/9/83 Total Depth 94.5
Date Completed 3/9/83 Ground-Water Elevatlon _

Hard Drilling @
56 Ft •

Remarks

Hard Drilling @
87-89 Ft.

Out of water,
70 Ft.
-·I~·%-::4m--

:
-, !

i

: .

_._........ _..... --_....

- \ .

- 1-'
t •

,
I'
--,---;---+--

-. I
I

More gravel and silt.

......_._ ..__ .

, - , : I _. '

GRAVELW]ITH C:O;B';BLE'S, 2Or-25% ,C oarse, '
._s.an.d,..J:r'ac.ELf1iUlLt'0.JIlediilm.,...5=.t2%L ..
sf~t"satuia~ed, o~ive,; rounded to
subtangu-llar, '£line ·tb c:oairse c

Less silJt, ;"oJist~c-----'"-_......_--

Soli Description

. 1- !:'- ~- ~: I !

I--"-j-!-c--t--,-'-'_"_-+1_·__1,..'__' , -'--t----I ~ I - I . ;::---..-I" ·-1

. Saturaten~' !- ; - ,.,; j"
- ! 1-

1__+_+~_-i!__+ ,_Wat:g,L 671.2.. Ft.

GW
GM

GW Morie gra;iv-el, 'dark olive greyj,
-·l:esS'·ril't-;·-,·· _ ......

GP
GM

GP
GM

GM

15

12

11

13

14

16

8

17

8?
-~--

18

9 --- ---

19

c
~-

0" c- ..,
.cO ,,- ZOo ~= .ce u_..

0", :Eo>Q.~ -" 0.<: ,,>. -"1Xl~ E"
_....

'-'0 0» 0.0"> .2"8 0..., "0co! ..- E" ~ ~ "u f! ....
~ 0: en.5 .... 0" .... " '"en iijo. 0:

OB OF ROCK 94.5 Ft. Re

Core barrel
won't go below
56. Ft.

10

Boring No. HD83-Sheet 2 of_..::2,--



SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of~

Date 3/28/83

Boring No HD83-39 (River G4) Angle (from Horizontal)__~9,-,0,,-o Ground Elevation 1462 2
Feature Seismic Line ES-I Bearing -~=~---,---:--;-::-c,------- Rock Elevation 1309 7
Coordinates:N 3227400.0 Date Started 3110/83 Total Depth 168.0 Ft.

E 746828.3 Date Completed 3/10/83 Ground·Water Elevatlon ==--_
Logged by WMB,RT T,RF'H, TFB/LEM,NBH

c ~ 0" c· ".cO 0- Ol- zo. ~= .cl2 u- ..
Q.~

_c
0.1: ,,>- 0", -" :cO>

"'~ E" - .... Ud "'> 0.0Ol > .2'8 a." Co
co!! ..- ~- 1!..Jen': Ec Ol u

!!!. II: .... 0" ..J" Cl
en iii 0. II:

Soil Description

c
.2
;;
C
"E
.5
~

.:

Remarks

5~9J - HAM CI. ".

, ,,

t.~-

G = 2;74
--·-~s·~---····-- - -._.'._',--

Hard driVing at
-F-ti~,-,bou;Lder-(-?
tq7Ft" moved

_hol~, rec!Ei1!!__

; ;------ ._----._.--"...

--, f;,,j;;Ml2YJl"

_G"--=..2.80_,_",

i
:

~ !-.

. i

-. j

, I '

!

! .

J !
•

"f.. 1 - - - i
1 ,

1"
,

L I,
i i

"I -,
1 i 1

i

]! -

1- 1--- j I 'i : ..

i • I
1 i

,
11 .,

- "i - ,
"-----_.--

I , 1-- 1" !. , i '

I
..

r
,

L f I.. .. I , - ,--

Ii i

. - i 
, i

i

Boring No.HD83- Sheet _=.1__ of 5
on

. J'

Sandy GRAVEL WITH COBBLES; less
than 5% silt" saturated', olive

--grey;-_sii15roundeirtcCsUoiirigUrar,,; '--"
fine to ~oarse..

i- -.!- _ t- -. 1 t j

,Sandy GRAVEL'WITH:~OBBLES,_, I' , i _
, 5"'-12% s5 it..-d!unp-.--daJ::k:"bliveigr.e.ycL__
, rourided to- sil~anguiar, i ' •
-liil~,-lo. coars~ .'j . )

I-'--,--_t-,--"-j---+---'--1i--,--'1,--"-!-,-',-,--
.. ,cl_ '-'--,1 1--'

-. 1-.. 1- -. - ~ t
--- 1- i !J

GW
GM

GP _. subbu~d~d , to !sub~Jrg\llaV
GM

GW

GP , Saturated",,-.~,--~--'---e-
GM : i-

1

2

4

7

5

6

3



SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __2_ of~

Date 3/28/83
SUSITNA JOINT VENTURE

Boring No HD83-39 (River G-4) Angie (from Horizontai)__9"-0"-o _
Feature Seismic Line ES-I Bearing

Coordinates: N 3227400.° Date Started __----=3"'/,=1"'0"'/c:8"'3'--- _
E 746828 •3 Date Completed _~3'"/--'1"'0""/-"8:.3 _

Logged by WMIl,F.1.J,REll,JFB/LEM,NBH

Ground Elevation _~1",4:!.6",2,,-,-."'2 _
Rock Eievatlon ---J.J...:3u.0'-'9<-n7'n-,,"",----
Total Depth 168.°Ft.
Ground-Water Elevation~-~-~-~ _

Remarks

. ~,i,';;j'i,;liidl

G = 2.76
S'

!Ia:rcl j)r_illiIlg
73-75 Ft.

-l:s;?~frE';;;:~m

--.Gs-=- .2....82.... __. __. __

".2
1;
C
"E
=:;;.=

, Ij'

i

I
i

. i
- . 1

I
! .

I. i-'

r

Soli Description

i.
i

Silty, graveJ!ly SliND, saturated,
, • ;. 1

olive grey, ~ine tio coarse, ,sub
-----angular Ito s'lbrounded graver;·---------

f -

---- - -- ._._.- _._--_.__...---

GRl\jVEL,.jl'TH~OBBLES,: '.;. -.---
'20;":2'5% uJed-iullft6-'c!oarseJsandJ, I

/---,,--,1;' , , , ' , ==r----I- in sillt, ,--satulOaited- , 'dalOl<TolivE! .
gre&-,. '~s~b-r~u~!de(i' ,do '$~Janguliar~' !. '

-f,-~~e-t:~ef}frt:;~~-;_--.-:--~-'---'--,-

Ii

SP More sand, less silt.
SM

1
__· _

i i, .. , . I,-- 1- -- I, i i

i ii 1 j

fin!e
f

GP Molie sand.
GM ! I

I I,
I
I, I.' I

-j

SM

GW
GM

u:e",
c.o
l!..1

'"

."
.c!
-""'>"0"u..I"a:

o "Zc.,,'"- ....c.."
E "=='"

10
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _3_ of...5.-
Date 3/28/83

Ft.

Boring No HD83-39 Angle (from Horizontal)__~9'10Lo Ground Elevation----l462T2-. _
Feature Seismic Line ES-I Bearing Rock Elevation 1309 7
Coordinates: N 3227400.0 Date Started ~3JL/J..lI.!OL/ll.8.J.3 Total Depth 168.0

E 746828.3 Date Completed 3/J 0/83 Ground-Water Elevatlon_-_-_- _

Logged by WMB,PI I,pm, JFB/T.EM,NllH

Remarks

,
. - [

I
I
~- , -

,
L

;
I '

i

- j.

f·

1._
I

Soli Description

i
r

.t. i

SatwratedI.

More gravel.

DarkigreYi.

. ;
-We:t .. t

I
- i ,

SancJ!yGRI\'VEL', !S";12~ sil~, mo~st,
very,darl<igie~" io~'nded Ito sub
:r<?u:~d~~,:-1i!1e:- jt~.- C:9~r~t:,l- occa;sional

--cob1l1e--.: - rr - [I.. -- ! j .:.1
- I· t-··- - - ,- i, _.J -1

i ,_ ! I I

Boring No.HD~:=- Sheet_3=-_ 01_-=5_

Less cobbles •.

. '.. . I
Mora grav;el

, I

dainp!.
:.L--i----'---i---"--
I'

GW .Less sandi,.
---'-GM "MiJ"iSic•.

GP
GM 1--+--+---+----,--+--+----+-1

GW
GM

GP More sandi.
GM

GW
GM

26

23

22

20

24

25

19

21

18

150

14,.5 .. '

110

140

120

130

c
~-

0" c· ."
.c,g ,,- zQ. ,,= .ci!! "- ..
'C.c;

_C
Q.~ ,,>- 0", -" :CO>

"''' E" -I- "d 0» Q.o"> ~8 Q.." Co
co!! .. - ;I- e--'

CIlE E C ""i!!- 0: .... 0" --'" '"CIl iijQ. 0:

GP
17 GM
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Sheet 4 of 5
Date 3!28/rrr-

-

I:
o

~E Remarks

E
~

I:

-

-

-

'--

Very narCl Clrrrr
ing.

.,,-

-

Ground Elevation __-"-1:!4,,,6-,=2-,-.-,=2~ _
Rock Elevation __-,1,",3~0~9,-.,-,6,,--- _
Total Depth 1 "A

Ground-Water Elevation'_-_-_- _

WATANA DEVELOPMENT
SOIL BORING LOG

Soli Description

, I 1",.1 ,) - i
, ! TOP'I OF' ROCK 1~? n, h

, ", , ! ' :,1: ,"
, " "
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:
----- -- .-.-

c
~-

0" c. ."

=:8
,,- Ze. ,,= .ci!! "-'"_I: e.;: ,,'" 0", -" :C'"e.", 03" E" - .... Ud "'> e.o"> .2'8 e.." 1:0

co!! ",- E I: 3:. "" l!!..J
W 0:: ",oS

'" '" 0" ..J" '"150 '" iDe. 0::

_ .._------

160

SUSITNA JOINT VENTURE

- ,----,,-

- "-" _._-

.
~--I--t---r

Boring No HD83-39 (G-4) Angle (from Horizontal) 90°
Feature Se; sm; c Ljne ES-T Bearing
Coordinates: N 3227400.0 Date Started __3~/1-1IJOIJ4,.c/8t1.i3 _

E 74118?8 1 Date Completed -->.31-/.1.1J.lO./-I-,,8..:>3~ _

Logged by WMB,RI I,RER, IEB/I,EM,NEH

-,

-- -

-

-

-
-

-

-

Boring No.~~3.:....Sheet _4-,-_ 01_~5L..'0



GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet -=--.2- of-5..
Date 3/28/83

SUSITNA JOINT VENTURE

Boring No HD83-39 (G4) Angle (from Horizontai) -"9,,0'--o _
Feature Seismic T,jnp ES-T Bearing -:--:- _

Coordinates: N 3227400 0 Date Started _--'3>.,/u1uOJ.,/u8:>.3"--- _

E 746828 3 Date Completed _J>+::/1!'O'H-/..8.,>J------
Core Sizes -~",lX.II.------- Total Depth 168, 6 ft,

Ground Elevation __ 1462,2 _
Rock Elevation 1 309 6
Overburden Thickness -'1'-'4"'7'--,'-'0"--- _
Ground-Water Elevation _

Logged by WMB, RT J, RER, IRB /LEM,

Graphic Log c

" "'- - .2
'C :E • 0>

0;l! .0
oJ: .2 >- l! Co c E E'" ':g i!0.(; 0 ~ 0 ~ 0>
0» 0 1; g .... Classification and Physical Description C! a: z E Remarks
co!!

==
2 !i: ci ~ " g

!!:!- ::; iii <.i <.i 0 0
3 6 9 12 '" .=

[ ; -1'5;-Z;-S-~5'7'-D:iior±te-c1i~igRiYilL1l!gH
:~L_'l:CYil):r,s':1j. 'ti1E\a.th;~*dl:aJ1jter~~,- .: :!
-L,C~ose¢fra-~tl.tt~Q:;S-;;-:jff'"~, • i .
i o.as: most~yjQ-.:2!~O -;:A+F;;~~:fre-~lL_;to_jsll.

~--l weathe-rie'd',; ~~s~ti:r;g:.,i....Jl;t:ls.tactJnect~·+·---
_: i' 15;"l"":1,S9!;2'A:Ut'eredJ. Dio.riit'e]t graiy:,

t mtens.eJ:y-.c.l1i5s.eLYi:·f:r:aJcit.•.. _a.i05~0 .i2
~. moat. na1" mo.a!t .s:tJ:;gi.--to:--:weakJ&=f,r;~aS

:::1:~~~ge:2:S~~£2~: !B~~~~~e~~-~b~~~--:::(
. c'os y,-=teriseIYi fraCJt'O:::<I5=Q-Jr

. HaP:"d"sitrg:,_ jexc'ep;t.whe're.:lIIore'._.
+-_r--,_--;wc:;eath '#'CaC(Y,:J,JL<::ililyorr jt_s_•.~·-_.+-_

16f':.2...1j68·D:I;oritei.Med! gray!,. me~,

/,\X~:'i~JiF¥h;;E:gtl1f;i:eIl::~~$rc~cn~l·i-

----1--'--,-..-----,---+---_---;-----,--1

-.._-----I--~----_. __..__._-..-_.._,--.._,--...--_.-..

- --~--I---------,--.---,-------~-_..~---..I

·---··--1--:--'--'----,---'---+---'----1

-----1---....---------- ..---- ..~---·----·------I

::St.art Coring -152-.5-'
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JJDlm"fIJA~lte&)
SUSfTNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of_1_
Date 3/28/83

Boring No HD83-40 (River G-3)
Feature Seismic Line ES-G/H
Coordinates: N ~3,-,2,-,2,,8,-,2,,8,",5,,-,-.5"- _

E 747386.5
Logged by HI I, MPB II EM

Angle (from Horizontal)__-.:9:...0=.o____ Ground Elevation 1 ,47°.6

Bearing Rock Elevation __--==':-::-::-:::-__
Date Started 3/11/83 Total Depth 38.0 Ft.
Dale Compieled 3/1 J /83 Ground-Water Elevatio,,-,,-"'-"'-::- _

c ~ 0" c· ."

~:& 0- ,,- Zo. :1= .c~ "- .._C
o.~ ,,'"' 0", -" :Em0. .. 111:1 E" -l- Ud 0» 0.0

" > ~8 0.." Co
C..!! .. - Ec ~- "" E..J

!!:!. a: en£ .... 0" ..J" Cl
en 000. a:

Soil Description

c
.£1..
C
"E
E
o
£

Remarks

Pipe cocked ag .
@ 38.0 Ft. Bit
broken, casing

'f.g·1i'Wi~§illl

Gs =2.76

5l!10 - HAM, C1
Hit boulder at

----_.~_.__. - -'--- -- .. ----.--
20Ft. moved hole
redrill,

,·Go-bb-le-·to··bould
surface layer at

..2,':') J)'t.•.OILgrave
bar.

Pipe cocked at
...8.i,and,. 38., Ft...

moved back three
time, redrill •

.- t6~~¥Ii!!5;Wnr
- i

,
I

.
i

2 °1 i

Sandy. GRAVEL! WITH: COBBLES, ·less than
5%; denSe, s~turated,dark grey,

. subrounded to' subangular, fine:·tb-"-
c9ar :;;e-;; 1- . 1 - j.:'

I • i

5. 12%: silt\ very dense.

Dense.•

r !
_ ..'le~)Ldens.e~_L---J. '__..'... : __..

---- :-"'-'---'7---~:""'---_'~_'-----

, _ l i'- - -1--'~---

.. SaiIdy GflAVEL~ 5-12%' silt. "d~mp~",j

. :PJ.!tvegfey'. tery ilense~suhrduild~d..
toi suoangular'"n:he tol coarke, i .i' I' ,'; i . I !

occasioiIal. cpbble~' . :

II' i
j

I--~-+-+--""""'-~--~--'--; . - I.! "

) - --I· J ' i. i I - .'.

i ater'@15l0F

GW
GM

GW

GW i
j

2
GM i

,

1

4

6

5

3

~..- ....

35

40
T •D. = 38. ° pt. bent.

45

50

Boring No.HD83- Sheel __1__ of __1_
40



.JimOJ fllJlJl~(~((0
SUSfTNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of~
Date 3/28/83

45 0
Boring No HD83-41 Angle (from Horizontal) = _
Feature TIIS Cofferdam Bearing 0~9.Q8_,0__:_::_=_-----

Coordinates: N 3227786 1 Date Started 3/12/83
E 7474 (,4 n Date Completed __3'-'1c..1....2"'1...,8"'3"'- _

Logged by RL.I, MPB, RER, TEB IT EM, NBH'

Ground Elevation 1,471.9
Rock Elevation 1 ,413 • 2
Total Depth 104.5 Ft.
Ground-Water Elevation_-_-_- ...,

Soil Description

'2
~-

0" C. ."
.s::.9 ,,- Zo. ,,: .s:::E <>- ..
a.'i;

_C
o.~ ,,'" 0", -" :cO)

"' " E" ->- '-'0 "'> 0.0"> .~8 c.." Co
C.!l .. - Ec 3: :;; "<> e ....

a: enE. 0 .... " '"!!!. .... 0.en iii a:

I- I
l' .j

i
t. ~ -

c
.2..
C
"E
S
o
E.

Remarks

5~0-HAM,CI

Gs =2.76

.e·8:'<fk~'.!'·'i!{i.m

- -''g:P:~'j.:;:~:~~~~:.~~-~

,Gs = 2.76
~- -.-_.~.~-.-~.. -.--

. !i

More silt.

. ,..•
- i- :+----;... ,--.--_._-

Sandy GRAVEL WITH ¢OBBLES ,.: 5'-12%: silt,
very:dense, diunp,dark.g.reyish.br0wn,
suh+oundiiCi. to! sUbangular, fine to!
.-, ! ,-'. "'," - ,-

coaf~e·,"?eca~~_onal iboulcfer ..
! j ! .

T - j"- t- . i

si~b,graYe1i:y:' SA~ID wihh COBBLES~
i !. I ,I' ,..,'...".,,,,,'=!-:",'=,* 1_. - ....-:t;SE, _o+:~ve; brown_~ . 30%'1 t.lnej sand-~ ..

.:Ht!:Ie: mediuml Eo: C:b"rseisandI sub" . .
I. I .. · i .._ ;., _.' , " i

Jouilde.L.tO"":Su.bangu.lar-Goa.r'-seLg-r'-a"e;).-.-
- - 1 i '

SP
SM

SM

GP
GM

-Gra~enyiSAN1Jl5-f2% siit;v~ry dense,
moist, oiive··grey-, if.ine -to coarse;

-su-&~0unded-eoaFse-Lg-Fave-1-,-oycasion,..];--
cobble and boulderi . .

GP --.Si-ih-y-Hhe-&AtID-layer---3I'"S,'-34-.-0--Ft. _
GM

Boring No. lIDS3 Sheet ~ll-- of_"--



SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 4
Date 3728/83

45° 4 9Boring No HD83-41 Angle (from Horizontal)__-'-"--- Ground Elevation __-=1=7-'1'-','-"-- _

Feature u/s Cofferdam Bearing Rock Eievation __~1"o4":1";3"-':,2~;_:_--_

Coordinates:N ]227766.1 Date Started 3/11/83 Total Depth 104.5 Ft.
E 747'164. Q Date Completed 3/12/83 Ground-Water Elevation _

Logged by HI "I ,MPH, REH, .IFB Ir.EM, NBH

Remarks

~Q?'()'?!t::::~;,,::;i:m- .

..<;s..=. 2.• 68

.. t9'-;WkM~\\i;;fi"

i. ,. i',

Soli Description

Grayellyi SAND\ 5~I2%' silt, dense,
damp, ollve" fine t,-o. coarse,' occasiona
cobbIe ahd-:-bo;"lder:, ._-:---,--' ,.'"

, ,, .

SandyG~VEL WITH .(:OBBL~S,. 5H2% silt,
veryden~e,_:damp di<rk. olive_ grey, fine

'"to coars!"roctnuedj to subrounued--;'----
. occ1tsion1.1botilderl .' ."

t' . 1- - 1- , , -I - -j
" i.' . I· i -l

1 1 • !
I ' .' j'

---;.-

GP
GM

SW
SM

GP

GM .' siik1l-t.1:,d mQJ;.~ grayJ~.:LaI!.!Ls.;llt. .....Q].:LY!L
: hrown" rounded to subroundedl gravel.

12

14

11

15

16

c
~-

ci ~ c· ."
.0:.9 ~- Zo. ,,= .o:~ u.9c - .. ~,.. 0", :Eela,'; 0.0: -~"''' E~

-I- <'>ci el> 0.0
~> ~8 c.." Co
co!! ..- Ec ~ ~ ~u ~-J

w a:: ",.5 .... o~ -J~ co
50 '"

a;: 0. a::

10

90

95

100

Boring No)3:D83- Sheel......:2=--_ of 4
41



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet~_ of_L
Date 3/28/83

Boring No HD83-41 Angle (from Horizontal) 45 0 Ground Elevation 1471.9
Feature lJ/a C"ffe"'lam Bearing 098

0
Rock Elevation 1413.2

Coordinates: N 3227786 1 Date Started 3/11 /83 Overburden Thickness 57 3 (vert)
E 747464 0 Date Completed _3:l./--/1L2(...{..j/8:>..3"-- Ground-Water Elevation--=---__--,-__

Core Sizes _NXwc Total Depth J 04 5 it Logged by RLJ,MPB ,REH,JFB/LEM,Nl

___ , - -. -- - ,_, ,_ , __' i-=-=-=_
- '_ - --- _-: '+, ._' ,_i"

Graphic Lag
C 1---,--'-----,-----'=--1

.c.9: >- e !
'E.c; gt ::I .a~
CD> "0 '0 g-J
C .. .c_ " u.~
~ -- ::::i C/J 3 6 9 12

Classification and Physical Description Remarks

,
I . ,

-

-

-

-

-

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

,

'----------j.
- .-

:i __. _; •

1-

-'.

,

-

. - -

--

, _c. ' 1- ,

i : 1 •

I • __ ' - -

. I _ __: __; _ . •

L j _ -·1-- .--'.

-- ---- 1--: i - _, ,

, -

- -- ,-Ii _; i i 1
. - -- -' , , -

- - - '1'n~i n<" 1» ,1, "(.1,0' 1',.

;-= .i -- j -,' !
. , , i i • _; - L _

t--' --,-- - ,--.- .--' '-iT c_ • i_.__
•... .( '- ..._-_...- --f---- ----, , ..-----. --

~ - -- I.. ,· ---.--.--, - '--I ,..-,-. i-_:_,-. '

l ---- ---.•• _._ 1 :': -'::'--~i ---
I ' i'- ,. .-::)--:.1

- --', -_o! I, . . " .-- -. ----.- - - -'T '--':---
;: --F: ::---:: _- :--=- -= -- - I

i - ; . i -. -- ,----.------=---=: --- ,--

-- --- .. --

-

.

---

--

f----

---

Barino No,HD83- Sheet_~ of 4

f---' - -
84. 5-88 "lUte;r;ed Dio;r;ite It gray, med

_ _ g;r;afned, ,sl-modt altered, 'modt :f;r;act
i-c-aC ~_'tnax--1---;:O-;--;--nfiiC0'::3 ha;r;d, sttg-,uns-t--;---...

Py :f;r;esh,sltweath C"C03 jt:fillings.

0
r--

--o
o.....

-

Sta;r;t eo;r;fng' 84.5 -

-

'-

-

-

-



GEOLOGIC LOG
WATANA DEVELOPMENT

SheeL.4 _ oL.4_
Date 3/28/83

SUSITNA JOINT VENTURE

(vert)

Boring No HD83-41 Angle (from Horizontal) 45 0

Feature II /S Cofferdam Bearing 09~ 0.

Coordinates: N 3227786 1 Date Started 3/1 J /8,
E 747464 0 Date Completed _3j,.f-,/lI,.;2~.1-'/8~';l- _

Core Sizes _NX= Total Depth 104.5 it.

Ground Elevation ----Jl~IH'7LJl~.,.;91------

Rock Elevation ---,k-V""l,k-3<h-.2;f----
Overburden Thickness 57. 3
Ground-Water Elevation=;;=~~=;-;--c;;;

Logged by RLJ ,MPB ,REH,JFB/LEM,NBH

Classification and Physical Description

c

" :!1 ~ Q

:c • " ';.c
0- c E Cl'! 0 " "q> '" z E
a: ~ x oS
c.i c.i Q 0

lC .5

'"r---0
0....

Remarks

t-" • . , - i . ~ . t
-,'f-- . . . . . -1- ..'
._ I :_. __. ,,_ 1

. . - , -- , ' '.'

, :

1:..::;--;- : - - , , :'-- I .. :;--', [-- .:::::-.-
., '-+---' --f-------"I---' I; ~--- .,-, ",- ·~l,-··:i···· , '; .

-

--

-

.-

-, -

--, ,

i

,

-:
i

:

:
i

.
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, ...'--., "[-,,"" .'.
-" :-., - ."-

:

, - '

,i
:

.

.

,

i : -:-. - " 1-

, i

: :! j I-
i ! :' .-i . -, --I", .1

,

--,

,

:
. -, ,

: '! 'j ':r',
: '

I-------..-I-----,·'-'-".:......."-'-i-------,----_...;'--+--I
: i '1' .

. , : .

,

-'-'-

-

--
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-'-'- -
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-
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:
,

-
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, HD 83-Bonna No. Sheet 4 of 4



SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of---.f±...-
Dafe 3/28/83

Boring No HD83-42 (River D) Angle (from Horizontal)__-"9-"0'-o Ground Elevation __~1-'-'.;;-4.;:6-::2,-,.-c1,--- _
Feafure I'; Main Dam Bearing Rock Elevation 1=--'-,"'3-=9-::2:-'.'-'1:- _
Coordinates: N 3226779.4 Date Started __~~ Total Depth 127.8

E 745042.1. Date Compleled Ground·Water Elevalion_--- _
Logged by RJL.MPB,REH,JFB/LEM,DAF

• j Ii -
:.! 1'.1 - 1 -, - -;" 11---+--+\·----11---+,:._--.---1,,---+---+,---

~- ;". ,;: .
. .. , '"' . ,. - !-

-4 , 5" Ice f-. j' , ... r ... t '
, '"

c-
~-

ci .. E· ."
.coS! .. - Zo. == .cl!! "-"'C.'(G

_c
o.r: .. '" 0", - .. :EO)m= E .. - .... CJ o 0» 0.0.. > ~8 c.." Co

co!! ,,- E C
;o~ .. " e ....

a: ",.5 0" ...... "!!:!. " " iii 0.'" a:

Soli Description

C
.S!...
E..
E
.5
~

.5

Remarks

CI

- --_. - _. _.._-

····~<:.::~f!;!;?f,j;W[..
Gs = 2.76

, -. I

SaMy GRAVEL, WITH OCCASIONAL
COBBLES; less thab. 5% finesj dense,
saturated;oTive, broWn, subfoundea,-'··
fine- to I-coarse, medium! to cc;>arsel sand. ! . , .. ,'--+,-

12%1 c.layh silt, oHve.l5 i,.

'Gr~velly SANljl,:WI'J;HOCCASIO~AL' :
n COBBLES i less· thaI!l5% sil"t:Tl1ecLl'""'um""·-·-j
- -"!' - -. '!' . " -- i···· - , -,.,,;, ;

denset0 dense, saturatedolivfr,~
. ,- • \.- i -- r - : -. j - :

-me(htlm-~r-se. . .
- _. '...••..•. - •. , . - - . -j

f 1
I . --I.' '0

. ,

Medium dense, grey.

Boring No, HD83-Sheet -_lb--- of _--,,4!-
LL?

,
"I' ." i

- - J I ~

.'.1 ·I·.···!. :.1. 1:1
- 1 '" . ,. ,

1----i---+---1,---.----:----;--'-r----
- I L I 1 ~ -

- I l -1 .- 1 - j .

, ,
dense,. saturated"g,ey·fine' to coarse.

~--~------------~._-_..-.

SW Gravelly SAND,. WITH:COBBLESj less
than 5%: fines, dense, saturated,

"""""QUve-grey-; rounded"t,jTsuoaiigtiIar;-
fihe- to; coarSe.! i : <

GP
GM

j .J- i ~ ,
i ~ - i - , !:

1__-+1__+__.., 1.'--+--+.---.---
SP -': Fme-: to fc_oar~e_. L

1.

5

7

2

6

1

4

3

O '" ..
-----



JJJ~"f1JIJl~(~@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

'1
Sheet_2_ of_"
Date 3/28/83

Boring No DH83-42 (Rjver D) Angle (from Horizontal) 90 0 Ground Elevatlon_---o1'::4-:6-:2'-',-:1'- _
Feature E Main Dam Bearing Rock Elevation __~1"'3"-9"'2"-'-.=-1-=--=-__
Coordinates: N 3226779 4 Date Started 3/13/83 Total Depth 127,8

E 745042. 1 Date Completed _~3"'/Ll..,4"-/,-,8,,,-3,,---____ Ground-Water Elevatlon_~ _
Logged bjR-ll,.MPB, REH. JFB /LEM. DAF

8Q _

Remarks

Gs :'2,75

-- ~t9.r.<gI?~

---h=ltmgWA!
LL26 PL18 Pl8

f

-1:·~mt!Jt,;if.':~ff;M-··Gravelly! SANDT withf occaisi.onah.. cob~les,
: lests thah 5% is'iI:t,1 48%: 'g:raveli , s:il:Lt is

sa,t/-l'l:atef!, daTk g;r:ey, subround·ed'g.rave ,
-f'in!e' -~tp; ~oEl1r'~~~o r·; i \,

Soil Description

. SanliY,GRA.VEL.,16%'ciraye.Yi "s-ilti,wi:tli
- i:>cc~sicin~l: c'oplllesi, .ver;y.den6e, sktr

ura:ted:, yery·ifark.grey." roun;red. to-
. suoiroundlad, -ftine· -tb coa.tse,

l t -' j ! (
1--.-+,---,---i,---,c--.-~. -"-~--.~---._--

Gravellyi, cla~ey SAND, dense:,. satur~
. ated, ve'£y· da;rk:#.Tey , g. r.. avel' rounded
--c:o-"nbr,9¢rctgtlr.:: :n~t"9-·c;oars~·----

Sandy GRAVEL !\N . COBBLES, , , .
! i I ! . , .

. i TOP' OF ROCK 701.0- F :.

SP

GW
GM

SC

u
:COl
"'0!..J
CJ

."
.c!
-"01>
Co
"u..J"a::

".~=
0",
"0
3:~
0"
iii'"

o

8

9

1

o "
Z'",,»
-I
"'."E C

U'j'"

,,-'"
"'~E"
",-
",.5

~-_C

"'~.El8
a::
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C
.cOa.:;
.. >
C"w

5l'i
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9Q _0.

95

100

Boring No.HD83- Sheet 2
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GEOLOGIC LOG
WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Boring No _ J!,=D"'8'-=3'----"4"'2~ Angle (from Horizontal)__~9,-,O,,-o _

Feature Main D<;i~ Bearing

Coordinates: N 322 6779 4 Date Started __~3,-,/;-,1",3"-/,,,8,-:3~ _
E 745042 •1 Date Completed ~3",/,--1,,-,4,-,/-=8,-=3,----- _

Core Sizes -<NX""-- Total Depth 127 .8

Graphic Log
C 1----,---'-----,-=--1

.cO >0 ~ !
a.:; g = .= ~
(l) > '0 '0 u....I
ccu :5 2 £:!!!. ",-

::::i 36912

Classification and Physical Description

--
_95_

30 (
70

- -

-" ~ii ~ J
60 /x If

L-'1",O"'0.L..:.4::.5 .L:.~,,\_ L_--,-__,--,-_~ _



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet__4_ 01_4_
Date 3/28/83

80ring No HD83-42
Feature f Dam Axis
Coordinates: N 3226779 4

E 745042 1
Core Sizes -'NX"""- _

Angle (from Horizontal) 90°

Bearing
Date Started 3/13/83
Date Completed 3/14/83
Total Depth 127.8

Ground Elevation -'1=.4::..::6::2..:.-;1'---__
Rock Elevation ----'1,,3,,9,,2=-=-."I__
Overburden Thickness 59.0

Ground-Water Elevation_--=='-- _

Logged by RJI ,Ml>B,REH, IFB/T.EM,DAF

Complete water loss
10900

.:.l'ax:tiaL.Wat.e:t.....__..

.ILoss: 103 oQ

-1--.----:--.---._.

co
u ~

~ 0
:c • m :;.c
0- 0 E 'Ee! 0 ::I m

Classification and Physical Description C!I a: z E Remarks
Ii ~ x .Eu <.i 0

~

'" .5

9942":10].4 cJtoseJ:)[fra~tMaX:0;6~~'
..ni:in.•O_OS'c".h:tid,sirg .81 a1id . i

I .lOQ:.9.=LOL..'I'jo.. J . 1 ,.

:"_ :} ,I' .' :! T------j~! -,,-1- - ---I--
I· 10,i.4'-1··0'7·7 ·M'·d·t.<1 . t' i· '1'2 ,. I...L: _ " _ "' __ 0 ', ..l.lxac .. max" .•' _,

miri,~O.~ most]yO;S'-oF"; SOme: i
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT'

Sheet_1_ of_4__
Date 3/28/83

Boring No HD83-43 (River C) Angle (from Horizontal) -,,9.,,0,-o Ground Elevation =-1...,4,,-",,6=,1-'..=,1 _
Feature B Ma j D Dam Bearing Rock Elevation 14 .3=8.15......17 _
Coordinates: N 3226736 8 Date Started _~3;c-/,::,-14?-;/-,;8,:3,- Total Depth

E 745055.6 Date Completed 3/14/83 Ground-Water Elevation _
Logged by RLJ,MPB,REH ..TFB/T.EM,NBH
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lJ{fJ~m OJ 1E1lJ1!~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __2_ of-,-4-
Date 3/28/83

Boring No HD83-43 (River C) Angle (from Horlzontal), -'9:..:0'-o Ground Elevation --J.-l"t..t>6""--l'_--
l; Main Dam -

Feature Bearing -----7rr;"i-r-=,,--------- Rock Eievation -------'J,;3~8>;5>_.~71_--

Coordinates: N 3226736. e Date Started 3714783 Total Depth
E 745055.6 Date Completed 3714783 Ground-Water Eievation_-=='--- _

Logged by RT T, WE , BEH; rEB IT EM J NBH

Remarks
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SUS/TNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet ---.3 _ of..J. _

Date 3/28/83

Core Sizes

Boring No _--;;H"'D"'8"'3'---c:4"'3'----_____ Angle (from Horizontal)__-'9uOLo____ Ground Elevation _-1.1",4.<>6....1-..11 _

Feature EMaiu Dam Bearing ~~=_=_--__ Rock Elevation lL3,,8"'5:?o-.7!-- _
Coordinates: N 3226736.8 Date Started 3/14/83 Overburden Thickness ---=6.=5-=.--'4'-- _

E 745055.6 Date Completed 3/14/83 Ground·Water Elevation _

NX Total Depth 107 7 Logged by RJI.,WB,REH, TEBII EM,
,=n

Graphic Log
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet.iL- oL L
Date 3/28/83

SUS/TNA JOINT VENTURE

Boring No HD83-43 Angle (from Horizontal)__9"-0u-° _

Feature t Main Dam Bearing

Coordinates: N 3226736 8 Date Started 3'-1/':-'1...,4..,/':-'8'-3"- _
E 745055 6 Date Completed _3.J.J--/1"'4±.Lc/8.,...3 _

Core Sizes __NX""'_________ Total Depth 1 07 7

Ground Elevation _---'1-:4":6~1:___:'1:_---

Rock Elevation 1=-3"-8,,S,,-,-'-'-7 _
Overburden Thickness 65 ~ 4
Ground·Water Elevation _

Logged by R IT MER HER rEB IT EM",,,' " ,
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SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of ...A-
Date ---sT28/83

Boring No HD83-44 (River E) Angie (from Horizontal) ----'9"O'--o Ground Elevation __;-I.1-,4=5-=9-'-,-:-9 _
Feature ti Main Dam Bearing Rock Elevation __--'1,.."'-:3'-:9'"2,,•..:4:- _
Coordinates: N 3226818 9 Date Started 3/15/83 Total Depth 118.0

E 745032 9 Date Compieted 3/16/83 Ground-Water Elevation_==- _
Logged by RT,T,MPB,REH"TEP/LEM,.NBH
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of ---A
Date 3/28/83

Boring No HD83-44 (River E) Angle (from Horizontal)__~9,,0,,-o Ground Elevation ---J,144.;;5",9...~9__---
Feature I; Main Dam Bearing Rock Elevation ----l1"'d>-l9;;:!/,-.-.'''"'----
Coordinates: N 3226818:•. 9 Date Started 3/15/83 Total Depth 118.0

E __ 745032.9 Date Completed 3/16/83 Ground-Water Elevation~=~ _

Logged by In I, MER, RF'H, IEP /.LEM,..NBH
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet~ of-.!L_
Date 3/28/83

SUSITNA JOINT VENTURE

90 °Angle (from Horizontal)_--"-'"--- _

Bearing

Date Started --.;j~i-I/--.ll,.35>1/~8>;~l------

Date Completed -c3'-!/w1u61,/u81.31.- _
Totai Depth J 18 0

Boring No HD83-44 (River E)

Feature -E HaiR Dam
Coordinates: N 3226818.9

E 745032.9
Core 8izesNX" ,

Ground Elevation 1459 • 9
Rock Elevation 1392.4
Overburden Thickness __5u7c.....:S>- _

Ground-Water Elevation---'-:.:-:.:-=-- _
Logged by ~~.MPB,REH,JEP/LEM,
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_4_ of_4__
Date 3/28/83

Boring No HD83-44 (River E)

Feature EMain Dam
Coordinates: N 3226616.9

E 745032.~9 _
Core Sizes _

Angle (from Horizontal) 90°
Bearing ~=~ __
Date Started 3/15/63
Date Completed '-;3:}jI-11~6e.jI-/61l,3'1-----

Total Depth 1 J8 0

Ground Elevation 1459 0
Rock Elevation 1392 /1

Overburden Thickness --"2~Z;"_,';5>-----
Ground-Water Elevation _

Logged by HI I Ml.'B ~EI'I JEW-I.m"
~mu' , ,~ ,

Classification and Physical Description Remarks
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SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet~ of---..l
Date -0/ 28/83

Boring No HD83-45 Angle (tram Horizontal) 45
0

Ground Elevation _---ci1:.J,'-;4;.;6,,3~.;:;5----
Feature \; Dam, Right Abutment Bearing 328

0
Right Abutment Rock Elevation 1-,-,_4"2,,3,',9,,,=__

Coordinates: N 3226933.2 Date Started 3/16/83 Total Depth 80.0 Ft.
E 745003.6 Date Completed -=3,,/..=1,,72/-'8'-.:3'--- Ground-Water Elevation _

Logged by NBH,MPB, TEP,REH/T,EM,DAF

Altew hard & eas
Drilling, 42-47
Ft:

Water return @

47 Ft.

Remarks
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Boring No. HD83-Sheet_1__ of 3
45

GP Sandy GRAVEL, 5-12% silt, wet,
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ oL.3__

Date 3/28/83

Boring No BD83-45 Angle (from Horizontal) 45
0

Ground Elevation 1;-4"6,,,3;,-'50-- _
Feature Ii Dam - Right AbutmentBearing :;;3.;2::::8-0-;=:- Rock Elevation ,.:-1,.:-4,.:-2.;;3",',.:-9,,=__
Coordinates: N 3226933,2 Date Started 3/16/83 Total Depth 80.0 Ft.

E 745003.6 Date Completed 3/17/83 Ground·Water Elevation_--===-- _

Logged by NEB, MPH ..rEP. RER /I.EM. DAP

Soil Description
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SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet 3 __ of --3..-
Date 3128/83

Boring No <:: .-.HD83-45 Angle (from Horizonlal)__--"4~5Lo Ground Elevation __--1..1,,4.o6...3~5,-- _
Fealure ........1. Dam- Right Abutm<=nt Bearing 328 Rock Elevation ..LJ-"4'-"2"3J-...l91-- _
Coordinates: N 3226933.2 Date Starled 3/16/83 Overburden Thickness 38 9 ("ert:)

E 745003.6 Date Completed 3/] 7/83 Ground-Water Elevalion _

Core Sizes NX Total Depth 80 0 ft Logged by NEB TEE MPR REB I! pM _
,,\,,' ,) T

Graphic Log =u ~ :;; E
C l!! :c 0 .c ~.cO >. l!! '" c E C

Q.~
Ol ~ ~Ol ~ 0° g.3 ~ ""> "0 U Classification and Physical Description '!! 0: Z E Remarks
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ 01-3
Date 3/28/83

SUSITNA JOINT VENTURE

Boring No HD83 46 Angle (from Horizontal) 45° Ground Elevation 1.461. 5
Feature f Dam Bearing 155 Rock Elevation 1 ,406 0
Coordinates: N 3226614.7 Date Started __-:3!l/,-:1,-o7::-'./,:8,.,3:- Total Depth 98.2 FT.

E 795075.3 Date Completed 3/18/83 Ground·Water Elevation~=~ _

Logged by NBH,MPB, TEP,BEHIT.EM,DA,F

Soil Description
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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)__~_,,4~5~o__ Ground Elevation 1461. 5
Feature E Dam Bearing 155 0

Rock Elevation 1406.0
Coordinates: N 3726614 7 Date Started 3/17/83 Total Depth 98.2 ft.

E 795075 3 Date Completed 3/1 8/83 Ground-Water Elevation ..-_-_- _

Logged by NBH,MPB • .IEP,REH/LEM,DAF
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GEOLOGIC LOG
WATANA DEVELOPMENT

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

SUSITNA JOINT VENTURE

Boring No HDB3-46 Angle (from Horizontal) -"4c.;S'-o _
C

Feature T Dam Bearing 1 55 0

Coordinates: N -':;3'l2'l2-ll6-ll6cl14~7.-/-7---- Date Started -----3#/!-1'1-7+/<l8.:;3---,--
E __7/..-9>OJSOIJ-7/...S:>-3>____ Date Completed ---""3~/l"'BHI'3B>.;3>---

Core Sizes NX Total Depth 9B~ 2 'Ft.

Ground Elevation 1 461 5
Rock Elevation 1406.0
Overburden Thickness 3 7 8 (vert)
Ground·Water Elevation -,-__
Logged by NBH,MPB,JEP.REll/LEM,D,

Graphic Log ~

u "'- ~ 0
C :E • " iii! .c

.e.S! ,., ! c- o E 1:0.(; 0

" "0 E 00 1i.9 " "" > 0 Q Classification and Physical Description C! !:!: z E Remarks
o,!! ;; 2 ~ a: a: ~ .s\!!. :l (ij <5 <5 0 0
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lKJiifWl OJfflJ~«:(0
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet__1_ of_2_
Oate 4/11/83

Angle (from Horizontal) -=-o4,,5,,·..-__ Ground Elevation 1,459.6
010

•Bearing Rock Elevation --=-=--::-::-c:----
Date Started 3/18/83 Total Depth 65.0
Date Completed 3/19/83 Ground-Water Elevation _

MEB/rEMLogged by TEp , REF, NBH J

Boring No HD8 3-4 7
Feature DIs Cofferdam
Coordinates: N-=3';;2;:;2:;7,,0;:;3;.:;3:.:.'-;0;- _

E _7,--4:..::3:.::0:.-94-:..:..:.6'-- _
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Boring No.HD83- Sheet __1_ of __2_
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Sheet_2_ of_2 _
Date 4/11/S3
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SOIL BORING LOG
WATANA DEVELOPMENT

i . i

fJ'!-qdyGI¥tVEr;J 5~14%c1ayey ~ilt;
mo~st,_ ~ight [yellowish Ibtowri, fine.
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Boring No. HflS3'Sheet_....:Z=-_01 Z
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Boring No HDS3-47 45°
Feature Dis Cofferdam

Angle (from Horizontal)----o~lO~u--- G dEl 14_ roun evation 59.6
Bearing _

Coordinates: N 3227033 0 Date Started 3'/'loS'/oS'"3.=-:c:...---- Rock Elevation -----;:~';;-=,-----
E 743094 6 Date comPlet:-e:-d~--:;3i-'/ril:.;:9'""/,;;S~3~--- Total Depth 65. a Ft.

Logged by JEP,REll, Rllll, Ml?ll -f.I,EM Ground-Water Elevation_-_- _
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SUSITNA JOINT VENTURE

sal L BORI NG LOG
WATANA DEVELOPMENT

Sheet _1_ of iL
Date 4111 183

Boring No HD83 48 (River G6) Angle (from Horizontal)__29!!0'-o _
Feature Bearing ::-;-:-::--;::-::- _

Coordinates: N 3226951.3 Date Started -:!3-";1-'!'-1~9';/::_8~3----
E 742833 . 4 Date Completed _~3,-,1:..!1,-,9,-,1-,8,-,,3,-- _

Logged by NlIH,MJ'B,RF'!l, lEE/T rn,DAF

5~0 - HAM,CI
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.S!
0;
Ce Remarks

";;.=

I

'.j -

Ground Elevation 1,455 • 6
Rock Elevation -,-,:-::----=----=__
Total Depth 108 .0 Ft.
Ground-Water Elevation _
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Soil Description
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Hard Drilling at
55.5 Ft.
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Sheet 2 of 4
Date 471l/~

c
.!!..
c
E Remarks

oS
w
.5

Ground Elevation 1 ,455 •6

Rock Elevation ----=":":c::---::----
Total Depth 108.°
Ground-Water ElevatiQn~= _

Boring No. HD83- Sheet
48

WATANA DEVELOPMENT

SOIL BORING LOG

S.ap.fiy·G,RIWEL'i 5':,,1.2~ sil~. ,Saturait'ed;
ve'rif :darfgr,e!l".;suproJlnd:ed:; fin.e ito

Soil Description

,,- i!- t
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1 ,.1;
-j'

Clayey" isandy, GRA"IEL" wet. dark
gr~y, suib:r;ouddedt1o subangular,
riIl:e'to,coarse~ o~casiQiiar c'oooTe.-
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____ 00,_...

.-.cOaIr,s:e...1 1 I . f, '

! i' I
• r 1 1 I

G'ra,\r.enyjSANDj, 5-112% c1~y~y ;;Ut,; -
saturated, vejry dark. grey" m:edium:
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g-ra\rel. ! I I ' . "

, -; ' - 1 >
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cobib'~e .., i I

GP
GC Lass clay.
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SUS/TNA JO/NT VENTURE
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Boring No HD83-48 (River GG) Angle (from Horizontal), 9"-0"-o _
Feature Bearing
Coordinates: N 322 69 51 3 Date Started -:3'-'/~1~9'-'/,.:8':3!--_--

E 7" 2833 " Date Compieted _~3,-,1-"129~/-,,8,,,3 _
Logged by NBEjMeR, REB, TEE/I EM,DAF



SUSITNA JOINT VENTURE

GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet ---.3..- of ---.1!._
Date 4/11/83

Boring No ."H"'D"'8=-3-_4:c8"--- Angle (from Horizontal)_--'9"'OLo Ground Elevation 1455.6
Feature Bearing Rock Elevation -----;c;c--;;----
Coordinates: N 3226951 3 Date Started 3/19/83 Overburden Thickness _-"8-"0"-,-"0 _

E 742633. " Date Completed '3/1 9/83 Ground·Water Elevation-=-:=-=---_.,-__
Core Sizes NX Total Depth 108.0 Logged by NBH,MPB,REH"IEP/LEM,DAE
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GEOLOGIC LOG
WATANA DEVELOPMENT

Sheet_4 _ of-4 _
Date 4 (J J /83

SUSITNA JOINT VENTURE

Boring No HDS3-4S
Feature
Coordinates: N _~3",2",2,,-6,,-,,-95:.-=-1-,-.,,3 _

E _---'-'74"'2"'S""3."-3....,.4,,--__
Core Sizes _NX""' _

Angle (from Horizontal) 90 0
Ground Elevation 1455 I 6

Bearing ==_,- Rock Elevation _~_~ _

Date Started 3/19/S3 Overburden Thickness _-,S",O,,-,-.QI.L _
Date Completed 3/19/S3 Ground-Water Elevation_-=-=-~ _
Total Depth 10S.0 Logged by NBH.MPB,REH,JEP/LEM,DAF
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Classification and Physical Description
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_5_
Date 1/28/83

Boring No Water Well Angle (from Horizontal)__~9,-,O,-o Ground Elevation 2267 0 (App*ox )
Feature Watana Base Camp Bearing Rock Elevation 2°60 5 (ApprQx )
Coordinates: N --=-:=-:=-=--- Date Started 1/28/83 Total Depth 214.5

. E Date Completed 1/31/83 Ground·Water Elevation==- _

Logged by JEl' ,VIMll /LW
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<Jl iii"" a:
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Boring No.Water Sheet 1 of 5
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_5 _
Date 1/29/83

Boring No Water Well Angle (from Horizontal)I__9"'O"-o Ground Elevation 2267 0 (AppraY)
Feature Watana Base Camp Bearing :-;===- Rock Elevation 20<0 r::: I A \

Coordinates: N ---'==--______ Date Started -""1'"'-/.£,2'-'9.L/..,8""-3 Totai Depth ~_~·2"'~1,,4!..''"':~''_J.l_.-_e_''_.,
E Date Completed 1/31/83 Ground-Water Elevation-=-=-=-~ _

Logged by IEI' ,WWl II EM
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SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATA.NA. DEVELOPMENT

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, li'Mll /LEH

90°Angle (from Horizontal)__--:=-=-____ Ground Elevation

Bearing Rock Elevation
Date Started 1/28 783 Total Depth
Date Completed 1/31/83 Ground-Waler Elevalion-_- _
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Sheet_4_ of_5_
Date 1/30/83

2267.0 (Approx.)
2060.5 (Approx.)
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WATANA DEVELOPMENT
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Soli Description
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Boring No Water Well Angle (from Horizontal)' --'91..\OLo Ground Elevation

Feature Water Be se Camp Bearing Rock Elevation
Coordinates: N_==- Date Started 1/28/83 Total Depth

E Date Completed J /31/83 Ground·Water Elevation--== _
Logged by TEP,WMB/T,EM
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _5_ of ---2..-
Date 1/31/83

Boring No Water Well
Feature Watana Base Camp

Coordinates: N ---=-=-=-'- _E-==- _
Logged by .TEP. WMB IT.EM

900
(Angle (from Horizontai) ---=-"--___ Ground Eievation _~2",2",6,,-7,--,-.O"----"A"'pl!.p~r"'ox'" .

Bearing -----,--,..".;<7.=---- Rock Eievation __~2-'t0u:6ll;0L...:5Ll(-'A"IPllPlJr::.coJXx.
Date Started 1/28/83 Total Depth 214.5
Date Completed 1/31/83 Ground-Water Elevation_-_-_- _
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[jflJAlIlA eJ JEJljJl~(Ci@)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 7
Date ~25T83

Boring No HDS3-1 Angle (from Horizontal) ---"9~O'_o _
Feature Relict Channel Bearing

Coordinates: N 3231536.1 Date Started __~2J.("'4J.(-"S""3'-__~--
E 746996.6 Date Completed ----.2.'-(...1"'SL("'S3"'--- _

Logged by WMB , KIK, REH, JEP , NBH (LEM

Ground Elevation 2,246.2
Rock Elevation _

Total Depth 328 .0
Ground-Water Elevation-===---- _

~-_c
lD~

.~8
a:

".c~
-w0»
Co
W u
-'wa:

Soil Description Remarks

MC 9%

5l,\il - HAM, CI

10 st;,!!'·;~:·\ym

BSk;ii,;;n;0i.&
LL18 PLl3 PI5

ML-CL

Silty, gravelly SAND, moist, olive
brown,_ fine to coarse, subangular
to subrounded gravel.

Clayey, silty SAND, 15-20% fine
gravel. Damp, dark gray, sub-

rounded, fine to coarse, occasional

cobbles.

Damp, dense.

More silty clay, less gravel.

Very dense.

More coarse gravel ..

SM

SM

SM
SC

6

3

1

4
5SS lOOt .5" SM

2SS 24
2 19

17

5

5

5

0

lS
57

15 54

2
SO

9
0 S

10
12
15
f3'

25

40

7
10n! .5"

SSS

COBBLE(BOULDER TO 38.5 FT.

Striations on gravel.

45 87 9 More sand, cobbles.
Striations.

50

Boring No.HD83-1Sheet -,1,-_ of _7__



H"IV!'; Jfll~:Jrc,(C)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_7_
Date 3/25/83

11l:lt""""':'!00Jo' • ;.:::::'.""".:

NP

2]j·!!ii?'.i'.ii7M
LL24 PL14 PIlO

CL

LL42 PL1S PI24
CL M/c 12%

~?4;+;~;~:;@i;ir!J

M/C 11%
l:.qt.;"."ii;':fZ0j

NP

~

.9
;;;
C
E Remarks
~
;;;

-=

/~

Ground Elevation _----'2=--'-',2",4,,6,,-,-,::2 _
Rock Elevation ---=:=c:=:::----=----
Total Depth 32S, 0
Ground-Water Elevation-== _

Clayey SAND, 15-20% gravel. Gray,
fine to medium.

Subrounded to subangular gravel,
striations on gravel.

Damp.

Very dense.

Moist, more gravel.

Silty SAND, 20-25% gravel

Humid, dark gray.
Fine to c.oarse.
Subangular gravel, striated,
occasional cobble.
Dry, more gravel.

SM
SC

SM
SC

SC

SC

SM

SM

11

12

13

15
16

17

lS SM Less gravel.

3S
Very dense.OSS 2/2!

19 SM

Less silt, more gravel,

noticeable mic.a.
20 SM

90°Boring No HDS3-1 Angle (from Horizontal), '- _
Feature Re1 jet ChanneJ Bearing
Coordinates: N 3231536,1 Date Started __-<2;.J/';'40-,1';-'S'!-'3!- _

E 746996 , 6 Date Com pleted ~2"'I'-'S'_'I'-'S'-'3'--- _
Logged by WMB, E.rK , REH ..rEP, NRH ILEM

'2 3: ci ~ c' ."

:g 0- ~- ZOo ~= .<:~ u_c -'" ~~
0", :COl0.> -~0.", "'~ E; "ci Cl> 0.0 Soil Description~ > .2'8 0.." Co

iO~ "'- E C 3: ~ ~ u e-'
, !!! a: "'-= '" '"

o ~ -'~ <!J

'" iDo. a:

10 SM Less sand and gravel, moist.

100

Boring No. HDS3-)Sheet _2__ of __7_
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Hljlt!~ lE1fJIj~~,(O)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_3_ 01_7 _
Date 2/25/83

328,0

Boring No HD83-1 Angle {from Horizontal),__29"0'-o _

Feature Relict Channel Bearing ---;-:-;-:- _

Coordinates: N 3231536.1 Date Started ~2=..L/4=-/",:8=,-3 _
E 746996 •6 Date Com pleted _~2~/L1..,8"-,/,-,8,,,3,- _

Logged by HMB,ETK,REH"IEP,NBH/LEM

Ground Elevation 2=---,=224-,,6-,.-=2~__
Rock Elevation ==- _
Total Depth

Ground-Water Elevation -==- _

C 3: ci ~ c· ."
J: .9: 0- ~- ZQ. ~= .<:~

-~

_..
.!!~

0",a.cu o.~ -~al~
E~ "0 O>~

~ ~ .2l8 Q.." ~ 0
oo!! .. - E ~ 3:~ ~ u

W a; ",E .... o~ -'~

100 '" iDQ. a;

21

Soli Description

SM Silty gravelly SAND,
Damp.

Remarks

5
COBBLE/BOULDER

!?'jiir;f::',';·;d%01
NP

t'iii2illilliZl
NP

M/C 5%

m{'i:iii;!j{'nz::;r
LL17 PL15 PI2

M/~4%

~:aWi!E;<Jillj
Defective pipe

bandoned-hole-@
117.0
5\0 - CSR, BB
Redrill twice

R6';j'!ijj,:,:,{;:'~

LL17 PL15 PI2
ML

M/C 3%

ITJ\\\W:\;:\\;;i~
LL18 PL16 PI2

ML
M/C 3%

. HD83-1Bormg No. ~ Sheet _3>-_ of --1-7-

More gravel.

SM Less gravel, striations.

SM Dry

SM Less gravel

SM

SM More gravel.

22

23

a

5

50

30

SM Clayey, silty SAND, 5-10% fine
26 SC gravel, moist, dark grey

135 fine to coarse,
occasional cobble.

SM
SC

140

SM Slightly less clay.

45

110

115



IljRU ~ fIJl~~@)J
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 4 of 7
Date 3/25/8-S--

Boring No HD83-1 Angle (from Horizontal)__-,9",0~o Ground Elevation 2,246,2
Feature Relict Channel Bearing Rock Elevation ==- _
Coordinates: N 3231536,1 Date Started 2/4/83 Total Depth 328.0

E 746996.6 Date Completed 2/18/83 Ground·Water Elevation-==- _
Logged by WMIl, EJK, REIi, JEI?, Nllii/LEM

~-_C
<ll~

.~8
c::

30

.".ce
-""'>Co"u
...J"c::

Soil Description Remarks

200

31

32

33

34

35

36

37

SM

SM

SM

SM

SM

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.

HET 191-194.0 FT.

Less gravel, more fine to coarse
sand

Laminated silt clumps?

!!<"'oi~:f;''';i1.22J
NP

M/C 3%
HATER LEVEL
@165.0 Ft.

2/16/83
M/C 3%

M/C 1%

M/C 1%

l~tQ;J:){{eJ~
NP

M/C 2%

Ro:Q<'6t@mH~

M/C 3%

~;)i;'MP.'/'·\V//J
NP

Boring No. HD83=-lSheet _-'4,-- of-J-



HJjJllj,., JEfltJj~~,(D)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 5 of 7
Date 3T25/S~

Boring No HDS3-1 Angle (from Horizontal) 9::...::0_o _
Feature Relict Channel Bearing =~ _
Coordinates: N 3231536.1 Date Started -,02LI"'4LI"'S.",3 _

E 746996 . 6 Date Completed __--"-2LI"'lS"-I'-'S"'3"- _
Logged by WMll, lUI(, FEll, lEE, NBllir EM

Ground Elevation 2,246 .. 2
Rock Elevation ==---, _
Total Depth 32S. 0
Ground-Water Elevation~-,-,-= _

C 3 ci ~ "E. ."
.£: .9: 0- ~- z'" ~= .<:~ u

-~c..fti _c
"'~ ~~

0",
-~ :EmOJ ~ Uci 0»

~ > .~8
E ~ "'." Co "'0 Soil Description
~- 3 ~ ~ ...Cl,!! en': E C ~ U

W a; ~ ~
o ~ ... ~ '"200 en iii'" a;

3S SM

Remarks

No recovery,
material coming
up return pipe
when adding sec
tion. Plugged.
Tried:
CSR,OB; HAM, CI

LL1S PL16 PI2
ML

M/c 13%

F-ine to coarse-.

Well graded SAND, 20-25% fine to
coarse gravel. 5-12% clayey silt.
Saturated, olive gray.

Silty SAND, 15-20% fine gravel, sat
urated, very dark gray, fine to
coarse, subrounded to rounded gravel.

SM
39

215

220

225

o

40 SM
Silty SAND, 10-15% coarse gravel,
saturated, olive gray, fine to
medium.

PNEUMATIC
PIEZOMETER

P @ 225.0 Ft.
t;#!;";,;~W"i.\\:U1

NP

At 225 Ft., very
easy drilling,
by weight of rods

235

240

245
41 SM

"S'(;

Clayey, silty SAND

20-25% fine to coarse gravel, wet,
olive gray, fine to medium, trace
coarse rounded to subrounded gravel
striations and polished.

f;tii/q~
LL20 PL16 PI4

ML-CL
2% ORGANICS

250

Boring No.HDS3-1Sheet 5 ot_-"7_



HJJJItlU ~ fIJJJ~~e
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_6_ of 7_
Date 3/25/83

Boring No HD83-1 Angle (from Horizontal)__29~0_o _
Feature Relict Channel Bearing -,--:=:- _
Cnnrdin.tA" N 3231536.1 Date Started 2/4/83

E 746996.6 Date Completed _--.£.2L/!:18Q..L!/8~3L _

Logged by WMB,ETK,RFH, TEP,NBH/TEM

Ground Elevation 2 . 246 . 2
Rock Elevation _

Total Depth 328.0
Ground-Water Elevation...:-__-__- _

c

C
~-

o ~ c· " ~
.c .S! ~- Zc. ~= ",e u m

_c _m
~~ 0", :EO) C0.& c.> - ~

"'~ E 0; _l- Uci "'> c.o Soil Description ~ Remarks~ > .E'8 c." Co E
,,~ m- Ec ~ ~ ~ u ~-' .siii a;; ",E. o ~ -'~ '"mm aiC.

250 '"
a;; 0

E.

2

5

42

45

CL

SC

SC

CL

CLAY,. 10-15% fine gravel, 20-25%
fine to coarse sando Damp, olive
gray, trace organic.

Clayey SAND, 20-25% gravel, damp,
dark gray, fine to coarse, Angular
to subangular gravel.
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.

§i('.'.'.q?Z~:?Zi

LL26 PLl8 PI8
CL

M/C 13%

r;1i'/)!i'~

LL31 PL17 PIl4
CL M/C 9%

F£t!?i{\'W2:a1 %Org .

M/C 18%

aW##M
M/C 23%

Boring No. HD83-lsheet __6_ of __7_

280

85

290

295

300

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.
Subrounded to fine to coarse,
oxidation on surface of gravel.

[;i;},n'iu'§i{i>l
LL25 PL20 PI5

CL-ML
M/C 21%

~ii:i!i,;{ii!!f<V:d
LL31 PL22 PI9

CL
M/C 24%

ffii';;i"iii'i);fiPii!;;;'6:·j
LL29 PL22 PI7

CL
M/C 22%

'ii~'b'%i;!~

Hard Drilling



H~l1lj"IEJJ~~~,~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __7_ of_7_
Date _

Angle (from Horizontal) 90° Ground Elevation 2,246.2
Bearing Rock Elevation _

Date Started _-,2,!1",4T!1,,8~3~ Total Depth 328.0
Date Completed 2/8/83 Ground·Water Elevation_-_-_- _

NRH IT EM

Boring No HD83-1
Feature Relict Channel
Coordinates: N 3231536.1

E 746996.6

L d b T.TMR" TJ( R"H T"1'ogge y , , , , ,

~

"2 3: ci w c· ."
.8

.c .9: w- z"- ~= .c~ u ..
0- -'"a.m -~ "-i: w'" 0", -w :t:0) ;;
"'~ E .. - .... Ud 01, "-0 Soil Description ww,
.~8 "-." Co Remarks

ow "'- 3: ~ e..l E
",.5 E ~ w u 2iii a: '" '" 0" ..lw '"360 '" iii"- a: ;;;

~

-
CSR, ·TC wI foam

~05 - _.
Sandy GRAVEL, 5 12% silt. Olive gray, inj ection- GM with COBBLES, sub- -

52 fine to coarse
12X;;:~:~.Q~

GP
rounded gravel.

- - 53 Less sand, fine to medium, olive brown •
p;?i??'k!tl0\~

-
GM

~10 ~54 GP More sand, subrounded to subangular po.'t'fc(.o~·~1·~:~f::~:~.~~ -
GM gravel. NP

.3 - 55 GP Less silt, t'Xej(j°,1Niiill -
rounded to subrounded gravel.

...115 - 56 GW More sand. fii;·~.?/-!.iF'i'i!hM -- 57 SW More sand.
1);~~:'.qFi:::',}/+J -

..120 -

58 GP Less sand, subrounded fine gravel. J(oQg;.~

- -
No recovery of

....125 cuttings -

I- -
T.D. 328Ft.

rl30 -

I- -

c135 -

I- -

W,40 -

- -

-145 -

- -

350

Boring No!lD8G""1 -Sheet _...:7_ of _:-7_



JMJ,!JI~" IEIJl~(J:(~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ 01_2_
Date 3/25/83

Boring No HD83-2 (F)
Feature Relic t Ghannel
Coordinateo: N 3229506.2

E 746104.4
Logged by WMB , B AN IT EM

90 0
Angle (from Horizontal) ~~ _

Bearing -=;::;:::-..= _
Date Started -=2cL,/c!:7cL,/~8~3---
Date Completed -=2.'-1-'-7.'-1.,,8,,3'--- _

Grou nd Elevation __,---2=,::.14-,-,--7-'..-=.1 _
Rock Elevation -k.2\lOQ60!9"'."'6'-;;-__
Total Depth 87 . 0
Ground-Water Elevation-== _

c ~ ci " c· ."

£g o- m- Zo. ,,= =e u_C -~ ,,'" 0", :2 01o.~ -"o.~ "''' E" - .... Uci "'> c.o Soil Description
" > .!?8 ~-

c.."
~~

Co
~-'co!! enE E C mu

!!!. a: ~ ~ o " -'" '"en inC. a:

Remarks

ORGANIG MATERIAL 90 - HAM,GI

IO·iP:~ij\:ii!d2J
MIG 13%

Mlc 17%

H;:;-·,(?:):ii":(~
NP

MIG 11%

Mlc 12%

W,\:{(://iY£3
MIG 8%

M G 5%

l1H\·U.";~V<ifj
MIG 6%
MIG 6%

LL20 PL17 PI3
tQV;$pt~ML
~ti····th··0M/G=.0.:a:oT'1a. ..:.:....::::.

MIG 18%

i;;::;;:i::<,,/ii-'l?22
LL 34 PL23 PIll

CL
MIG J 9%

i'?C/iji,,",:j:{Af2J

~::«\"'Si;JZl

Pipe cocked at
10.5 Ft., moved
hole, redrill

~::?"~i.;.;fiii)02

MIG 13%

Water @ 1i ,,0 :J1.t

Olive brown.

Boring No!lD8 3-2 Sheet _.::.1_ of _2__

Olive gray.

Less clay, light olive gray.

Medium dense, grayish brown.

Some dark gray clay clumps, olive
brown, damp.

Silty, gravelly SAND, wet.

Olive brown, fine to coarse,
subangular to subrounded gravel.

, me lum ense wet,
grayish brown, subrounded, fine to
coarse, occasional cobbles,
less sand and silt.

Slightly less silt, light olive brown

Few dark gray silt clumps.

SM

SM

SM

SM

SM

SG

SW
SM

GP
GM

SW
"SJII

100

1~
14
10

1

16

100 GOBBLE.

20 45 GM Dark grayish brown.
7 Silty SAND, less than 5% gravel,

50 moist, olive brown, fine to coarse
weathered rock grains, sub-
angular gravel.

SM

9 50 Very weathered,

46

76

53

5

30

15

48

43
1,5

72
35 98

10

50 202

40

45



H~IU'"f;~~rc,cm
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ 01_2_

Date 3/25/83

Ground Elevation __~22,-::lc:4~7...:....:1'___ _
Rock Elevation __-"2:10116~9w6,,, _
Total Depth 8 7 • 0

Ground-Water Elevation _

90"Angle (from Horizontal)__----'c..::... _

Bearing "'''''= _
2/7/83Date St::utp.n ---"-T.o~~---

Date Completed _-=:2"-/-'-7.!-/.::8.::3 _

Boring No HD83-2 (F)
Feature Relict Channel
Coordinates: N 3229506.2

E 746104.4
b IJMl'. RAlJ /1 RMLogged y , ,

C

C
~-

0
~ c· "C ~

.c .~ ~- z c. ~= .ce "
m

-'" 0", <;a.m _C c.1: ~~ -~ :EO)D:l ~ E ~
-I- (Jo co> c.o Soil Description ~ Remarks~ > .!?8 C."C Co E

co!! m- ~ ~" ~-'
a: ",OE E C 0 :;;

-'~ Cl 2w '" '"5lJ '" iii C. a: ;;
C

1l.50

Lo 17 8M Occasional gray clay/silt laminations !f,~!~i7!!;~!i{';:i:'\12l -
Olive brown. NP

~5
1-53 -18 [:f1.!~;x'r:?!:;;i.i~8W Olive gray.

133
8M M/C NP 6%- -

19 100
-li0 -

20 8W More large gravel, occasional cobble. bE:lii,,'!!i'i,i,\\;;':'0
8M Yellowish brown.

- -

-.95

hs2
-

21 8M Less gravel, olive yellow. Wi:',~;~:'!i:fi(!;ifiEJ
f- NP -

M/C 3%
.2 0

1!c13 -
22 8W More coarse gravel, olive gray. I~R.\~j",@,\;\;Y0

8M M/C 6% -
Becoming coarser and drier.

.2.5 PNEUMATIC -
P PIEZOMETER @

23 TOP 0" R()('l{ 77 " 75.5 Ft.
No recovery HAM,DDH

-ll0 -

-

-.Jl5 -

T.D. 87.0 Ft. -

2 0 -

- -

25 -

- -

100

Boring No. HD8 3- :?sheet __2_ of 2



Jl~IUl"fEmffi]~(c@)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_
Date 3/25/83

Boring No HD83-3 (L) Angle (from Horizontal) ---=-9c:O~o Ground Elevation __-,2=,2:.2:.0.::....:-. .:.0 _
Feature Relict Channel Bearing Rock Elevation _

Coordinates: N 3231246.7 Date Started 2/7 /83 Total Depth 82 5 '
E 745855.1 Date Completed 2/8/83 Ground-Water Elevation _

Logged by REB, WMB •RAW. E.JK, DAF /LEM

c
~- ci " "E. "J: .£1 ,,- Zo. ,,:

.c~ 0
-~

0.-;
_c

o.~ ,,>- 0", -" :COl<Xl"
E "

- .... c.>ci "'> 0.0 Soil Description"> .~8 0." Co
c~ ~- E C ~ ~

" 0
~-'

!!!. a:; wE
~ ~ o " -'" Cl
w Cio. a:;

c

~
~

"E
E Remarks
2
;.;
E

90 - HAM,CI

5

Silty SAND, 20-25% gravel. Moist,
olive brown.

1

2 SM Silty SAND, 10-15% gravel. [j'.,....,...."..~
'. :::;";::,::::"

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- 1;h!.i;"PW?%!ML rounded to subangular
gravel. LL19 PL15 PI4

25 ML-CL
M/e 15%

50 5"5" Ice lenses.
30

6 SM Slightly less clayey silt, dark gray, It;:;«·..·,:f.003!
rounded to subrounded gravel, LL20 PLl4 PI6

polished and striated. CL-ML
M/e 11%

5

7 M/C 14%

29
8S ~8 24 B;'·+':':'i<iW~

40 SM LL18 PLU PIS84
Boulders/cobbles to 58.5 Ft. ML-CL

M/C 11%

9 M/C 6%

HAM,DDHat~:75\

Ft. \

Boring No. HD83-Sheet _1__ of __2_
3



H~J(U~ f1lJjl~(CJffQJ
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 2 of 2

Date ~25783

Ground Elevation _->.2-.,..2..2-"Oe.-cO'- _

Rock Elevation ----==;;;:;:c-""'--
82.5'Total Depth

Ground-Water Elevation==- _

90°Angle (from Horizontal) ...L-''---- _

Bearing -,-----c=='- _

Date Started __-"2L/-'.7-'./-'8'-=3'- _
Date Completed --'2:..1/'-'8u/'-'8'-..3L-- _

nAF hEM

Boring No HD 83-3 (L)
Feature ReI ic t Channel
Coordinates: N 3231246.7

E 745855.1
lIRH WMB RAW F. TKLogged by , , , , ,

c

C o ~ ;: . '"
.9

~ ;;
-,,0 0- ~- Zo. ,,:

-"~ 0_c -'" ~,., 0", :COl ;;a.:; 0.> -~"''' E :;;
_....

"ci "'> 0.0 Soil Description ~ Remarks~ > .£'8 c.", " 0 Eoo!! "'- E "
~ ~ ~ 0 ~ ...

2en': o ~ ... ~ "w a: '" '" 000. ;;
50 en a:

c

.... -

r-25 -
HAM,CI @ 58.5

f- Ft. -
OSS 52 M/C 12%

r-P0 50r -

f-
1245

-
11 Moist. M/C 4%

W5 -

f- -
J,z02 12 M/C 6%

e--l 0 COBBLES/BOULDERS. -

-
J,z52 13 GM Silty, sandy GRAVEL, WITH COBBLES. r;;Q9:JnH~g

f-15
Moist, dark gray, NP
subrounded to subangular, -

M/C 5%fine to coarse.

f- -\Refusal at 77/.:.,Ft.
"'-

,.Jl0 HAM,DDH at 77,
Ft. -

T,D. = 82,S'
c...§5 -

I- -

e-JO -

I- -

~5 -

I- -

100

Boring No. HD83- Sheet __2_ of __2_
3



H~l1l~"ll~~({;,(g)
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 T'R'P , RAW T,RM

Angle (from Horizontal),_.:.9-'0 _
Bearing __~~~,..,-'=~ _

Date Started 2/. 9/83
Date Completed -=21../.=.91../"'8"'3'-- _

Ground Elevation _2~,;:.2.:.4.:.6.:.. .:.7 _
Rock Elevation __N.:./c:A'-- _
Total Depth 94.0
Ground-Water Elevatiol'l-:c-=-- _

"2 ~ o '" "E. '"=g 0- "'- ZOo ~= .ce u
-~_C
a.~ ",'" 0", -'" :EO)

a.~ al~

E '"
_l- Uci "'> 0.0 Soil Description

'" > .~8 a.", Co
O,!! ~- E C ~ ~ '" u E-'
~

a; ",.E rom o '" -' '" '"'" iii a. a;

C
.2..
"E
E Remarks
2
;;
c

SM I
SM-f-um'".L:"'1v=e-=b :r"'o"'wn=-,-=m"'e=ali"'u"'m:--:r.a Ee::n:-s:-e:-,~l"""0·-,-2"""0%"'0-fl!':1""n=-e~

to coarse gravel subrounded, wet, dark
grayish brown

-

-

-

'-

-

-

-

-
at

-

-

-

-

-

-
Drilling to
Ft.

B.;,g1\\\\~!!fH!f1
N.P.

NP.

Easy
20.0

o
-.0

o
W

Q)
,.0
o

"P-<

';;l -

~ LL ~v(f!{441 3-
H ML M/C 17%

90 HAM, CI

Gravelly SAND, 5-12% silt dark gray
fine to coarse, saturated, angular to
subangular gravel, occasional cobble.
striations

Water @ 35.0ft.

Boulder @ 27ft.

Peat (?)

More gravel, moist

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 of spoon. Occasional
cobble.

Sandy SILT, less than 5% gravel, dark
gray, varied silt clumps

SM

ML

~
SM

6

7

5

8 ~ Sl>'
288M

11 12"
11

3SS 0
3

4. 17 -

37

I-

5
f-

I-

10
f-

I-

15
f-

-

..10

-

--25

-

.20

~1

-

35

1..22
-

...!!O

-
45-

Loose Sand.

-

-

-

50

More sand. -

Boring No. HD83- Sheet _-:1:...- of __2_



HJ.1IU" flJ.j~rc!@)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2__ of_2_
Date 3/26/83

Ground Elevation 2,246.7

Rock Elevation __===- _
Total Depth _---"-9fl.4---u0 _
Ground-Water Elevatiorr:== _

Angle (from Horizontal)_~9,-,0,---- _
Bearing __==- _
Date Started _..<.?-I-/-"9-1-/.oR'-',<-- _
Date CompletedL?I-/"-91-/o.8.:>., _

Boring No HD 83-4 (0)
Feature Rel; ct Channel
Coordinates: N 32331 60 2

E 747719 7
db JEP RAW/LEMLogge y ,

c
"2 ci ~ c· ."

.2
J: .!:! ~- ~- Zo. == .<:e u ;;;

_c -~
~~

0", :EO) C0.'(0 c.> - ~'" = E ~ uci 0» 0.0 Soil Description ~ Remarks~ > .~8 ~-
c.."

~ ~
Co

~-' Ec ~ 00': E C ~ u 2ijj 0: o ~ -'~ '"~ ~ aio. ;;;
50

00 0: C

I-
No water @ 51 ft

-
More gravel/cobbles Hard Drilling at

55 53-55 Ft.
I- -

f- L8 9 SM -kjill,.",........,.I1,0J..... ".'::·::f::·:·:::

60 LL17 PL16 PIl ML_
-= !>W-:':':"""''''''W/II

10 SM Silty Sand, 15-20% fine
" ..:::•••.•..;.;.::

to coarse grave

- dark gray, fine to coarse, subangular LL17 PL14 PI3 -
to subrounded gravel ML-CL

65
- -

- -

r-l 0 -

f-
149

-
11 Varied clumps M/C 15%

,...75
"-

-
Clay, 10-15% fine to coarse sand. Varie<

f- 12 CL silt/clay clumps dark gray IW//ttj,i//M -
LL 28 PL 19 PI 9

~O CL -
M/C 15%

I- -

,...§5 -
p<?+~W[W/tt/l13 SC Clayey, gravelly sand, damp brO\mish

I-
lz80

14 SM
gray, fine to coarse subangular to l'o#iY!,;iii.g\e0! -subrounded gravel

90 Less clay, grayish brown. LL 19 PL 14 PI 5
I- ML-CL -

Hard Drilling at
f- 91.5 Ft. -

REFUSAL

,...95 T.D. = 94.0 ft. -

r -

100

Boring No. HD8 3.::- Sheet _2__ of __2_
4



JKjJ!IVJJ ~ JE1JJ!~{~'
SUS/TNA JO/NT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _1__ 01 _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-'0-"6 _

E 74887303

Logged by ETK,DAF,RAH,JEP/LEM_

Angle (from Horizontal)~9-.:o0~ Ground Elevation --=.2-,-,=-28=3-=-0-=-7 _
Bearing Rock Elevation _::;:;:;.-~~ _
Date Started 2/10/83 Total Depth 13800'
Date Completed 2/10/83 GroundWater Elevation-::-=- _

c ~ ci " 1:. ..,
=g 0- ,,- Zc. ~= .<=f! u_c -~ ,,>- 0", :EO)

'" ~
c.> -"c.", E ~ -I- "0 0» c.o Soil Description" > .2'8 c..., Co

co!! ~- ~ ~ ~-'
Ul': E C " u

!t!- a: ~ ~ o " -'" '"Ul iijc. a:

5

C
.2
;;
1:
E Remarks
2
;;;
oS

9~ - HAM, GI

MH Slightly laminated

BorIng No. HD83-Sheet 1
5

10

35

51 1

6

7

8

9

SM

GL

GW

GW

Silty SAND, less than 5% gravel, frozen
olive brown, fine.

an y ess an Q S~ ,mOlS
olive gray, rounded to subrounded, fine
to coarse, occasional cobble
Weto

G = 2.75
s

LL53 PL31 PI22
MH

M/G 30%

LL1fij~-;1fO
GL

~d,;?6:ll'0lITl

e;!Q'$;oW2i!]
M/G 6%

01 __3,--



IDJ~IU<Jfl~~rc@J
SUSITNA JOINT VENTURE

SOIL BORING LOG
SUMMARY LOG

WATANA DEVELOPMENT

Sheet _2__ of _3_
Date 3/26/83

Angle (from Horizontal) 90 Ground Elevation 2,283.7

Bearing Rock Elevation ~,...c::==~------
Date Started _£,.2L/,!:1"i0~/~8~3= Total Depth __1"'3"'8"-'-.0"--- _
Date Completed 2/10/83 Ground-Water Elevalion-=-::-::-=- _

DAE 'RATT TH'P/TEMdbL

Boring No HD 83-5 Co2
Feature Relict Channel
Coordinates: N 3234350.6

E 748873.3
ogge y ElK, , 0 , ,

c

"2 ~ ci ~ Co ."
.2

:5g 0- ~- Zo. ~:: ",e u ...
_c -~

~", 0", :COl e0.> -~o.~ lll~ E :;; _l- ud "'> 0.0 Soil Description ~ Remarks~ >
.~8 0.." Co E

c~ ~- ~ ~ ~ u ~-'
0: en': E C o ~ -'~ Cl .sw ~ ~

50- en ;;;0. 0: 0
C

138 10 SP Medium to coarse sand layer Wl. tn grave.L ~~·~:;f;N!!yi;,,,<\,.'H

-
M/C 8%

-

E Water @ 54. oft -
to 86.0 ft

-

..6.D -

Flowing fine to medium sand Easy Drilling, -
61-66 Ft. lots

65 of water
- -

- -

...20 P Pneumatic -
Piezometer @

70 Ft. -
At 74 Ft. tvater

-J.5 flow reduced -

11 More gravel and cobbles, sand.coarse
120 0

( Fri1ctl -

80- -- -

-
1.25

-
12 50% Fractured

.,]5 Out of water @-

u bl"l Lira '"...... y, b ...... cysAND , ""llip, UdL"- u ... .LV" 8~;';:;'ii;;~
- fine to coarse, subangular to subround L118 PL16 PI2 -

ed gravel, occasional cobble ML

--90
M/C 9%

-

124
-

14 8M More silt, dark olive gray ffifHH%'//,1j
..,25 Water 94-95. Oft -

to 108.Sft Hard Drilling,
Cobble/boulder 96.5 to 98.5 ft 86.5-98.5 Ft.

- -

100

Boring No. HD8 3- Sheet __2_ of __3_
5



H~IU"lifJj~~rI:(ID
SUSITNA JOINT VENTURE

Boring No liD 83-5(Q)
Feature Rel ic t Channel
Coordinates: N 3234350.6

E 748873.3

SOIL BORING LOG
SUMMARY LOG

WATANA DEVELOPMENT
90·Angle (from Horizontal)_---=--=-- _

Bearing
Date Started 2/10/83
Date Completed =.2L/=..10~/!.C8"'3~ _

Sheet_3__ of_3_
Date 3/26/83

Grou nd Elevation .-.:2=,2::-8",3=-=-.:.-7 _
Rock Elevation ---=--::'::=: _
Total Depth _-'1~3'_'8'_'.'_'0'--- _
Ground-Water Elevation-=-:.:-:.:-'-- _

ILogged by ElK,DAF,RAW, TEPeT EM

"
"2

~-
om C ' ."

.2

=~
m- Ze. ~= .<:~ u ..
-'" 0", c-" e.> m'" -m :20'e.", "'~ E :;; -I- "d "'> e.o Soil Description

m Remarksm>
.~8 e.." " 0 E

O,l1 "'- ~ ~ i!!-'"'.: e" m u 2w a: '" '"
om -'m '"100- '" iiie. a: <;;

"
15 GM Silty sandy GRAVEL, saturated, olive r:o··, ~lX1ii!N;,"'VA

- gray, subangular to subrounded, fine to -
coarse, with cobbles. Oxidized coating

lQ5 of gravel cobble/boulder 104.0 to 109. Or t
-

Hard Drilling

- End Water 108.5 ft 104-109 Ft. -
liO

GRAVEL WITH COBBLES, 20-25% medium to

1.64 sand, less' than 5% silt, moist -
16 GW

coarse to" "009•(f"'Y@
olive rounded subrounded, fine

,~. n ....:.-". ::::.::
gray, to

to coarse. Hard Drilling, -
111.5 Ft. more

!:..!:5 Less cobbles (7) 'tvater return -
Drilling easier

-
@ 115.0

-

1.20 -

- -
l?0 17 SM Silty SAND less than 5% gravel, wet, ~i!i,{Ej]W/;J

125 ' olive gray, fine. :P.
':'=' -

Less moisture @ 126ft
-

.u0 ~4 18 'GRAVEL WITH COBBLES, 20-25% silt and sa d 150% Fract I -
wet, olive green. Oxidized gravel Hard Drilling,
@ 132ft. 131.5

- -
Easy Drilling,

.!]5
~08

i33-134 Ft. -
19

Yellowish brown sand and rock fragments
- 20 -

140
T.D. = 138.0 Ft.

- -

-

145
- -

- -

150

Boring No, HD8 3- Sheet 3 of -..:L..
5



[J{jA~U1"fIA~~(o)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1__ of_3_
Date 3/26/83

Boring No HD 83-6 (J)
Feature Relict Channel
Coordinates: N 3230265.7

E 744788.6
Logged by DAF ,R AIJ, TEP, MpR IT EM

Angle (from Horizontal)_29"'0'-o _
Bearing __--,-__~~~ _

Date Started ~2,,-II-l.L...l-l I-f8~3-:-;= _
Date Com pleted _=-21-1=-12=./1-8"'3"- _

Ground Elevation 2 , 211 .2
Rock Elevation ~~~ _
Total Depth __JL2'-J6~52_ _
Ground-Water Elevation~ _

c ~
,; w c· "oJ: .9 o- w- Z 0. ~= .<:E u_c: -~ w'"' 0", :co)0..'; al ~ o.~ U o -w

E w -I- "'~ 0.0w ~

.~8 c." c: 0
Q~ ~- ~ ~ w u ~-'enS. E c: 0 w -'w '"!:! a: ~ ~ 0.en iii a:

Soil Description Remarks

5~Vl-HAM,CI

5 Frozen to 11.0 ft. no samples taken

Drive pipe
blocked

3

1~
LL32 PL23 PI9

CL

LL44 PL27 PIl7
CL/ML

HDB3- 1Boring No. --0 Sheet of

Less sand, olive grayCL

CL Dark gray clayllight gray silt, less tha
ML 10% fine sand

6

5

10

SM Silty SAND 15-20% gravel, damp, dark Mmi'/!H{;;jwJ2J
26 1 grayish brown, fine to coarse, subround M/c 11%

ed gravel, striated and polished G = 2.69
15 s

""" Pipe cocked, move
0 hole, redrill
"' ~;P;;t;!i!i!i./v.illN

20 2 SM More gravel, less sand and silt, sub- ~

angular to subrounded gravel, damp, ali e a
"gray <ll
.0
a..."'. El!\;~'i/;'W.0125 3 SM Clayey, silty SAND, 15-20% gravel, damp
~

56 olive gray, fine to coarse, rounded to <0 LL17 PL14 PI3
S

subrounded gravel, striated and polished ... ML<ll
Silt clumps contain coorse sand and .c

E-<
fine gravel

30

CL
th':;?!i!Wfl'2

IL'T I CLAY
LL29 PL20 PI9

4 , CL
G = 2.74s



JMJJ!IVJ, eJflJ!~~(@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet --2.- of ----.3...
Date 3/26/83

Boring No HD 83-6 (J)
Feature Rel ic t Channel
Coordinates: N 3230265.7

E 74478806
Logged by DAF,RAH, IEP,MPB/T.EM

90°Angle (from Horizontal)_---"-"-- _

Bearing

Date Started _---=2":/-c1c71""/~8~3_=_---_
Date Completed -'2"'/'-'1~2'-'/:.;8'=3~ _

Ground Elevation 2,211.2
Rock Elevation _~~-"== _
Total Depth _--=1.=2-"6"-0.=.5'--- _
Ground-Water Elevation==__----'__

Remarks

Hard Drilling

Wo~hU>J~

olive gray
to subangula

Soil Description

ravelly, sandy-SILT, dry,
ine to coarse, subrounded
ravel

are sand and gravel, brownish graySM

GP Sandy GRAVEL, 5-12% silt,damp, grayish
M rown, subrounded fine to coarse

are sand, saturated WATER @ 60.0ft to
86.0 ft

8

9

o

55

c
~-

o ~ i:> ".t:: .S! ~- Zc. ~::: .<::e u
-~

0.1;
_c

c.~ ~>o 0",
-~ :cO)

"'~ - .... "0 "'>
~ >

.~8
E ~ c." Co C.o

c~ ~- ,. ~ ~-'",E E C ~ u

!!! a: ~ ~
o ~ -'~ "50 '" inC. a:

7

65

o O. 10 SW Olive brown
SM

75

SC More clayey silt
SM

Silty sand, less than 10% gravel light
olive brown, fine to medium oxidation
coating.

SM Laminated silt clumps

LL~y~tii~ll
CL-ML

silt olive,
to subangula

Sandy GRAVEL' less than 5%
gray, saturated subrounded

More gravel subangular to subrounded,
slight oxidation

GP

15

14

12

13

11

o

95

85

80

100

Boring No>~ Sheet _2__ of _3,-_
6



HJJlI!lJJJ"fIJJl~(c@)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

3 3
Sheet __ of __
Date 3/26/83

Angle (from Horizontal) 90 Ground Elevation 2,211.2
Bearing Rock Elevation ==-- _
Date Started ---L.2-1-I.J.J..,1-1-1",8c;3~cc- Total Depth _---""-1='-3"'6L/"S_' _
Date Completed 2/12/83 Ground-Water Elevation~-=-=-=__ _

Boring No HD 83-6 (J)

Feature Relict Channel
Coordinates: N -,3",2-i3",O",2,.);6SS~7~ _

E 744788.6
L db lll<' lH.U Tl?P MPR IT 'RMogge y D , 4 , ,

c

C- o ~ ;: - "C
.~

.c .2 ~- ~- Ze. ~= .<:e u ;;;
-~ ;:0.(;

_c e.> ~,.. 0",
-~ :Ec:n

"'~ E ~
_....

'-'ci 0» e.o Soil Description
~ Remarks~ >

.~8 ~-
e.." 3 ~

Co
~...J E

c~ w; E C ~ U
~W a: ~~

o ~ ...J~ OJ

IJOn w iije. a: ;;
C

f- More gravel -

,!.95 Ii~ 16 SC Silty, clayey SAND, less than 5% gravel 1',,:/Y§{t'i'0! -
SM olive yellow, fine to medium, silty/ LL28 PL22 PI6

71
clay/sand layers. CL-ML

f- 7 S
-

[?6
18

29 SM K;);m?:i':\?f@j
110 Slightly GRAVELLY,dark yellowish M/e 27%
f-

more -
brown

f- -

.!.!5
Gravel altered/weathered to white/ -

19
yellowish brown

- -

120 Hard Dr ill in.g..-

-
L7C

-

l2? H~_ 20 SM Less clay, gravel, yellow, bucy. - ~i::·<:ty;~ -
REFUSAL @ 126.5 Ft. LL22 PL20 PI2

I1L
-- T.D. = 126.5 Ft.

130 --

- -

J.)5 -

- -

.!!'O -

- -

-1-45 -

- -

150

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



HA111U"lElffi]~(f:CD)
SUSITNA JOINT VENTURE

HD 83-7 (D Acres)Boring No -'- '----_

Feature Bel jet Channel
Coordinates: N n ~2lQO 1

E 743745.9
Logged by -JEP ,DAF • RAW IT EM

SOIL BORING LOG
WATANA DEVELOPMENT

90
Angle (from Horizontal) _

Bearing _----:--:-:--:-;-::-:;-'==- _
Date Started -'2"-1/'-'1'-'2;1/-'8'-=3'=-: _
Date Completed 2"-L/""1"'-2L/-"8~3'--- _

Sheet _1_ of _2_
Date -3.,12..6)8 3

2095.5
Ground Elevation _

Rock Elevation -~~-7"=----
82.0'Totai Depth

Ground·Water Elevation _

Soil Description Remarks

5~0 - HAM,CI

10

30

35

40

1

2

3

4

SP

ML

ML

Poorly graded SAND, 15-20% fine gravel
less than 5% silt dark olive, fine to
coarse, subrounded gravel.

"Loose" 9.0 to 13.0 ft.

R ft
Clayey SILT, 10-15% fine sand moist,
olive gray.•

More fine to medium sand, gravel

Less sand, more silt Laminated silt/
clay clumps more clay, moist olive
gray

Laminated silt/clay, moist

Easy Drilling,
9-13 Ft.

M/C 31%

45

50

5 ML Laminated silt/clay, 20-25% fine sand
I CL Olive.

I

[NW////i/j

M/C 23%

Boring No. HD83- Sheet __1_ of _2__
7



ItDlffi]llj" IElj~~,(C)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet.2- of-2
Date 3 (26 (S 3

Angle (from Horizontal) 90
0

Ground Elevation Z095.5
Bearing Rock Elevation ==- _
Date Started Z/1Z(83 Total Depth _-"8L2--..LOc:.' _
Date Completed<.Z./-/-l1J!.Z..;/-'SL3>- Ground-Water Elevation-,=~ _

Id bL

Boring No HD 83-7 (D Acres)
Feature Relict Channel
Coord Inates: N -.:3..2:..3,.2o.1UO)J0U-.-.J,1 _

E 743745 9

ogge y TEp ,DAR ,BAW ,I EM
c

C
~-

ci ~ C . ." ~
J: .9: ~- z"- ~= -"f! u m

_c _m
~>- 0", :2 m C0..'; "'~

"-~ -~
E ~ - .... "0 "'> "-0 Soil Description

~

~ > .~8 m- "-." 3 ~
Co i!!..J E Remarks

c~ "'.: E C ~ u
iii a: m m o ~ ..J~ '" .s

5lJ '" a;"- a: wC

f- -

W5 -
6 '"More varved z MIG 24%H

f- 00 -Eo-<
UJ

Hard
~o

:::> Drilling @
u
<Xl 59 Ft. -,..,

kY;}!~!!I;(',::f!'@

- 7 -
SM Silty SAND, no gravel, damp pale olive NP

65 fine. MIG 3%
t.i@;!ji"!;;l%?a -

8 GM
Sandy clayey, silty GRAVEL "Dry",

I- olive gray, fine to coarse subrounded LL18 PL14 PI4 -
with cobbles ML-GL

r-l 0 MIG 2% -

f- -

~5 -
:<:: rii.-o :WifAi;;'''X~

9 SP Less clayey silt ~ fine
:::>

more to coarse H

f- sand, Dark olive, rounded
0> -gray to :::>

subrounded gravel
,..,

~O
,..,
<Xl Pipe cocked, hoM

abandoned.

I-
- - --- -

T.D. = 8Z.0'

~5 -

f- -

t-90 -

f- -

~5 -

-

100

Boring No. HD8 3-Sheet -'Z'---_ of __Z__
7



Hl!lIlJj~fEl~~~@)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_

Date 3/26/83

Boring No HD 83-8 (E)
Feature Bel jet Channel
Coordinates: N -.;3,,2,,2,,8><8>..:5,,3'-'6'- _

E 745428 5
Logged by JEI' ,WB /T EM

Angle (from Horizontal)__9"'0~ _

Bearing __--:_--,------===--- _
Oate Started -22:..)I:JJ-.;3WICJ:8L3L _
Date Com pleted <.2./.1.11.J3./.IJj8c:3'--- _

Ground Eievation 2 ! 217.2
Rock Elevation ==- _
Total Depth _L7o.8..-'lO-'-' _
Ground-Water Elevation-O-"-= _

~-_c., ,
.~8
c::

u
:e cne.o
~-'

Cl

Soil Description Remarks

5

Hard Dr ill ing @
36.5-37.0 Ft.
42.0-42.5 Ft.
45.0-47.0 Ft.

LL15 PL14 PH

..,
""'o
o
00

o..,
"'"'o

'"'"
~
"'15

Silty SANIl 10-25% gravel damp, dark
grayish brown, fine to coarse, Angular
to subangular gravel occasional cobbles.

Humid

Gravel/cobble

Gravel/ cobble
More silt, Olive gray

SM

SM Less gravel, grayish brown. Subrounded
to subangular gravel

SM More gravel

SM

Boring No. HD8 3-Sheet __1_ of __2_
8



[jpfJjJllA" fl'}~~,@
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2 of_2___
Date3/26/83

Ang Ie (from Horizontal) -.:92.!0L_____________ Grou nd Elevation --"2~."'2'"'1J.7~.,,2~ _
Seari ng ----=='--____________ Rock Elevation ==- _
Date Started 2!J 3/83 Total Depth -I-7J;8....u0 _

Date Completed 2/13/83 GroundWater Elevation-==- _

Boring No HD 83-8 eE)
Feature Reliet: Cl;a"",el
Coordinates: N 3228853 6

E 745428 5
L d b TRP 'MPR IT RMogge y ,

c

C
~- o " c· ."

.8

.!:.g ,,- Ze. ,:
..c:~ u m- ~ cQ.'(Q

_c e.> ,,~ 0", -" :cO)
"''' E ~ - .... <.Jd "'> e.o Soil Description " Remarks"> .~8 e.." Co E

o~ ~- E C ~ ~ " u
~-'

w a: UlE
~ ~ o " -'" '"

2
<;0- Ul iiie. a: ;;

C

lJ8 10 SP Poorly graded SAND,. 20-25% graveL ~
]7"f;§;,pi)'.<:':':'JIJ

- SM 5-12% silt, moist, dark ;:0 -gray. Fine H

to coarse, rounded to subrounded gravel :>

...5.5 ::J..., -..;

If 11 SM Silty, gravelly SAND, moist dark l~llt::::i%,isl23very- 37 grayish brown, fine to -coarse.

...£.0
Subrounded to subangu1ar gravel

WATER @ 59.0 ft. to 61.0 ft -

H~ 12 10%
Pl%',/'H;;;Ml!Zl

- SM Silty SAND, less than fine gravel, -
wet, dark olive gray, fine to coarse 1120 PLl8 PI2

-95
subangu1ar to subrounded gravel ML

-
Hard Drilling @

k?5 13 Boulder/cobbles 66.0 to 72 .0 ft. 66-72 Ft..... 70 -

rl-0
p;
CI) -..;
~

Silty SAND, less than 10% gravel "Dry" ,...
f- 14 SM olive, fine to medium subangular - i5 Wi;';;',-""'-/iii:,0/1 -

subrounded graveL Few weath. silt

~ 10oooo- clumps (oxidized) -

..15 Weathered/altered rock fragments

l- ll,; .. Ii! 78.0 ft. -

!-a0
T. D. = 78.0 Ft.

-

I- -

~5 -

I- -

~O -

- -

.-9.5 ---

.. -

100

Boring No. HD83-Sheet 2 of 2
8



HI1IVj'"l1JI1~~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 1 of 3
Date 3126/8--:;-

Boring No HD83-9 eM)
Feature ReI ic t Channel
Coordinates: N 3231621.8

E 746381. 5
Logged by lEI', REB/! EM

90°Angle (from Horizontal) --"-'''-- _

Bearing --------,-=7'c-,------~

Date Started 2/13/83
Date Completed 2/13/83

Ground Elevation 2 , 237 • 6
Rock Elevation ---=cc=.-:...,.----
Total Depth 11 0.0 '
Ground-Water Elevation== _

-;: ~
0", c· "0

.c .S! 0- "'- Zo. ~= .ce 0_c -'" "," o~ i: 0l0..(; 0.1: -",
al~ E", -I- "0 0>, 0.0 Soil Description'" , .~8 0." Co

o~
",- E C ~ ~ "'0 ~..l

~
0: ",.E .... 0'" ..I", "''" 0;0. 0:

Remarks

5~0 - HAM,CI

31 ot--

Hard Drilling @
39 Ft.
~h,"~\'?W,j

NP

~«d~01
LL16 PL14 PI2

ML

HD83-Boring No. Sheet
9

Silty, gravelly SAND,
grayish brown, fine to coarse
subangular to subrounded gravel.

o
'"'

Humid, olive gray.

20-25% gravel, dark olive gray.

Silty SAND, 15-20% gravel.
llDry" , olive, fine to coarse,
rounded to subrounded gravel,
few silt clumps.

SM

SM

SM

SM

SM

2

4

1

3

5

6

7

9

8



IJMlllA"Ilj~~(V)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _2_ of ---..:L
Date 3(26(83

Boring No HD83-9 (M)
Feature Relic t Channel
Coordinates: N 3231621.8

E 746381.5
Logged by TEP, REB IT,EM

90°Angle (from Horizontal)__--"-"'---- Ground Elevation __-<,2~,...2~3117~.'"'6L___
Bearing Rock Elevation ==,-;-;;---;;:-,-__
Date Started ~2J,I-:-J~3-,;/~8~3~ Total Depth 11 0.0'

Date Completed 2(13(83 Ground-Water Elevation..:-::-::-=- _

[J>.'.?i,~ie:21
LL18 PLl5 PI3

ML

b5'N';'.:'':f}'101
NP

Remarks

~
LL16 PL14 PI2

ML

Less gravel, more silt.

More gravelo

Soil Description

Subangular to sub rounded gravel.

Slightly more silt, dark gray.

Less silt

More gravel,
Silty, gravelly SAND, "Dry" dark oli
gray, fine to coarse, subangular
gravel, occasional cobble.

SM

SM

SM

SM

SM

19

18

16

17

15

11

13

12

14

10

c
~-

0
"

"EO. ..,
.c .9: ,,- z a. ,,: .ci!! u_c: -" ,,>- o~ :COlam '" "

a. co -"
E "

_l- Uci "'> 0.0

" >
.~8 a..., c: 0

co!! ,,- E c: ~ ;; " u ~-'

\!:'. a: ",.5
" "

0 a. -'" Cl

'" iii a:
50

100

Boring No. HD83- Sheet _.-::2'-.- of---.l_

9



HJjJf1u!" fIJJ~(c,(@)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_3_ of_3 _

Date 3/26/83

Angle (from Horizontal) ---"-9~0_o___ Ground Elevation -,2,=,2=-3=,-7~."-6 _
Bearing Rock Elevation ==-~ _
Date Started 2/13/83 Total Depth 110.0'
Date Completed 2/13/83 Ground-Water Elevation-=-:.:-=- _

Boring No HD83-9 (M)

Feature Relic t Channel
Coordinates: N 3231621.8

E 746381. 5
L d b TRl' RFH IT FMogge y , ,

c

0- ci " c· .2

~- " ...
=~

,,- Zc. ~= .c~ "- ~ 0", c_c c.> ,,~ - " :cO)
c.~ a:I~ E ~ -I- ()o 0» c.o Soil Description " Remarks" > .~8 c." Co E
o~ ~- ~ ~ ~-'

(I)': E C " " .sa: o " -'" '"w ~ ~ iijc.
100

(I) a: 0C

1150 20
Slightly more gravel.

f- -

i-L05 -@;ii!;i:t"1%WA
21 SC Less gravel, more clay. LL23 PL15 PI8

f- CL -

, , n ,,~.,'''o_ {?' -
LD. = 110.0 Ft.

c- -

c-l15 -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

Boring No. HD8 3- Sheet 3 of __3_
9



- - -'

[jfm'~Jll~"fl~~(i:(D)
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet __1_ of_1_
Date 3/31/83

Boring No HD83-49 (K)
Feature Relict Channel
~oordinates: N ~3~2,-,;3,-:00'7:-:0",8,-,.,-,3!-__~_

E 745271.5
Logged by _ JEP..,.-RER,4.EM

Angle (from Horizontal) 90°

Bearing -------:---:-::--::-c=-----
Date Started 3/20/83
Date Com pleted ~3'_!/-'2,,0'_!/_'8'=3'---- _

Ground Elevation _----'2'-',,,2:-'0!-'7'-.'-'2~ _
Rock Elevation -'N:'.c/~A'=_-c----
Total Depth 38.0
Ground-Water Elevation _

'2 ~
0

~
1: . "

=~
0- ~- Z 0. ~= ",e u_c _ m

~,., 0", :cO)
"' ~ o.~ -~o.m - .... °ci Ol>

~ > .2'8 E ~
0." Co 0.0

OO!! m- ~ ~ ~-'",.,; E C ~ u
!t!- o: 0 ~ -'~ Clm m iii 0. 0:'"

Soil Description Remarks

5~0 - HAM,CI

~~i~[[({01
Organic 4%

GliiW/ffJ@.
LL34 PL20 PIl4

LL23 PL19
PI4 (CL-ML)

V:Q',;k'(,?W

[!;.W;1";1"$.1j
LL32 PL22 PIlO

LL22 PL19 PI3
M/C 31

Silty, Sandy GRAVEL, Medium dense,
humid, olive gray, light gray silt
and clay clumps, fine to coarse, with
trace organic matter.

Frozen (CL-ML)

Dark grayish brown, subrounded to
subangular.

5 GM

1

28

2SS
5

18"4
17

GM
3

15

4 GP More gravel, 5-12% silt, dark olive

41
GM gray.

6 5S 28. '-'
"13 41 '"'20 CLAY, 20% fine sand, hard , humid, 0

dark olive gray. <:0

6 CL M

0

of clay and silt vary '-'
Proportions ru
slightly. ""0

'"7 0-<

'"'
8SS 4~

Occasional lens of fine sandy silt, ~18 • ML wet. ru
15 0::

SILT - moist to wet. H

9

35
10 CL Less than 15% sand.

T.D. 38.0 Ft.
40

4
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HJ,!Il11A >Jf;~~rc(U)
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 .IEP •REH,..hlMB , JFB /LEM_

Angle (from Horizontal)__29"'0'-- _

Bearing

Date Started 3/20/83
Date Completed --.2L21/8"'3"- _

Ground Elevation ~2"-.,."2,-9",0,,-,-.9.8 _
Rock Elevation __-,-==- _
Total Depth _,--JuJL:9L.~5L- _
Ground-Water Elevation -===- .

c

C ~ o ~ ;: .
'" ~

£g 0- ~- Zo. ~= ",e u m_m
C_c

o.~ ~~ o~
-~ :EO)o.m al~ E ~

-l- oci "'> 0.0 Soil Description
~ Remarks~ > .~8 0.", co Eoo!! m- E c ~ ~ ~ u e-'

a: "'.: o ~ -'~ '" "!!!. m m iDo. <;;
'" a:

.:

M/ C 16%

Hard Drilling @

33.5 Ft.

b';,C?:grni\'JZj

LL20 PL16 PI4
Gs = 2.70

Very hard DrilIl g

r¥;?iii:Y$hj
LL24 PL16 PI8

e·."Jf<ir;J@
LL20 PLl5 PI5

5~Yl - HAM,CI

Very dark gray

Slightly more clay.

Gravelly, silty, clayey SAND,
Dense, moist, dark olive gray, fine to
coarse, silty cla~ clumps with fine
gravel

Dark gray
Cobbles and boulders to 52.0 ft.

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 gravel varved s'lt
SM clumps 40% fine to coarse subangular t

subrounded gravel - dark olive gray.
Occasional thin clay seams

Clayey SAND, less than 15% gravel medi
SC dense, moist, dark olive gray, fine to

coarse

SM
SC

SC

SM
SC

SM
SC

16
32 18"
34

2

1

3

6

4

7

9

1

8

o

Very dark gray ~::~:*!"ii'??@

At 48-52 Ft
HAM. DDH'-'--'-_-'----''---'-_-'----'_-'- --'_-'-_-' -== --1

Boring No. HD83- Sheet 1 of 3
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HJjJfllJj., ffBJj~rr:·co;
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

SheetL-of~

Date 3/31/83

Boring No HD 83-50 (p)
Feature ReI ict Channel
Coordinates: N 3233761 2

E 748255 0
Logged by _ JEP ,REJI, WMB., JFB,ILEM

Angle (from Horizontall_----'9,,0'-- Ground Elevation 2290.8
Bearing Rock Elevation __--=-'~==-_----

Date Started 3/20/83 Total Depth 119.5
Date Completed 3/21 /83 Ground-Water Elevation=-=- _

c ~ ci '" ;: .
".s::::.S! 0- "'- ZOo ~=

""~ "_<u
0.:;

_c
o.~ "'~

0", -'" :EO)
"'~ E '"

-I- "0 "'> 0.0 Soil Description'" > .~8 0." Co
OlE <U- E C ~ ~ '" " ~-'

w a: Ul!:
<U <U o '" -'", '"SO- Ul iijo. a:

C

~
<U
;:
E Remarks
2
;;
!:

20 SC

l~:~~'EY!!HfZl
LL18 PL14 Pl4

G =2.72s

LL25 PLl5 PIlD
G

s
2.70

LLl8 PL14 Pl4

At 52 Ft., HAM,
CI

&f~?;:'\/@

Boring No. HD8 3-Sheet __2_ of __3_
50

Gravelly, silty, clayey SAND, dense
to very dense, humid, very dark gray,
fine to coarse subrounded to subangula
gravel silt/clay clumps with fine
gravel with occasional cobbles.

Moist

Slightly more clay

More silt

SM
SC

SM

SM Dark olive gray
SC

SM Slightly more gravel.

SC

13

12

23

16

15

14

17

22

19

ISS DO 4"

18S 48 5"
00 3"

100



HAiflU~ flJ:J~rc(O)
SUS/TNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet 3__ of_3_
Date 3/3/83

Boring No HD 83-50 (P)
Feature Relict Channel
Coordinates: N 3233761 2

E 748255 0
Logged by -.JEP, REH, WMB, JFB ILEM

Angle (from Horizontal) 90 Ground Elevation 2290 . .8
Bearing Rock Elevation _

Date Started ..I3.J../....2"'0.J../"'8-"3'--- Total Depth _.L1.L1,,9.-..-"5 _
Date Completed 3/21/83 Ground-Water Elevation_-_-_- _

Remarks

f $.~~h\w;:;'·')g
LL20 PU9 PH

Mlc 8%

LL23 PL16 PI7

Refusal

Gravelly, silty SAl,D, WITH COBBLES
very dense, moist, dark olive gray,
fine to coarse, subrounded to subangula
gravel

Slightly more clay

Soil Description

Clayey, sandy gravel, very dense, humid
olive gray, fine to coarse, rou~ded to

SC
SM

SM

GC

6s 100 2.5"

c ~
0", ;: . ."

J: .S! 0- "'- ZOo ~= =~ u_ m

0.-; -" o.~ "'~
o~ -", i: Cl

"'~ E '"
_f- "0 "'> 0.0

'" > .gJ8 0.." " 0OO!! m-
E " ~ - '" u ~-'

w a: "'.= m m 0'" -'", '"100- '" iDo. a:

Silty, clayey sand, 20-25% gravel, humi
dark olive gray, fine to coarse, sub
angular to subrounded gravel, silt-clay
clumps with fine gravel

lJ,il.<iH--t---t--f--l---+--oHlOULDER @ 119.5-----------1
T.D. = 119.5 Ft.

125
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SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_1_ of_2_
Date 3/31/83

Ft.

Boring No HD83-51 (N)

Feature ReJ jet ChanD e1
Coordinates: N 3232725.0

E 747293.4

Logged by JEP /RLJ ;WMB/JFB,LEM-

90°Angle (from Horizontal)__--'_'-'_"--- _

Bearing ------:=:"'7-==----
Date Started --=3:..<./"'2"'1"'/,::8"'3'-__
Date Completed __~3~/,-,2",2",/,-,8",3,,- _

Ground Elevation __---"2~,"'2=3'-'6"-'-.7L- _
Rock Elevation ..IN''-L/A'''-- _
Total Depth 98.5
Ground-Water Elevation..:-:::-:::-"- _

-;,
__oj -

. i-
:

-I
'1

j ~ ,

Remarks

.f .! !.
-I -M/c:ig%_:[ - -

I
1_. i
I

. I· /. " %- I_!.M _Gi~5 ~ 'I:'
!- - i ;

i-
- ::.~~::::::;:::;::~

-,- -,
-- - 1 -,

MODIFIED PROCTOR
, V MAXJ - 6 I ' '0, r - i

C
.2
;;
C..
E
oS
o
.5

__ , i' - - 1- .! - '-I
1 - 1 __' : t ' -T:=

Boring No, HD83- Sheel __1_ of __2__
51

8M

'f== ,~ 1-=-, -' I' :;: 1= -.-I==:' --
~ '-, -1- .- - --1--' - .'-,. f o.- -o.

8M -_--~5~2cii=~~~~.;f __~I~~e:: ~-Jay_,e~';:yi II =-
sc " ps W1.1"H vne gravel! .

OciaaSi~rlai:a~bb1et:;J "j ,: ---j-
-' -I~ '=-.; i-:- -,-' :-1: ._- ;1: -==1== -I _.'

8P

8M H-;--'---r-o-T'-T-r--'-,-:+-o-T'-rr-'--r-c--'-t--'--T'-f-;-'--+-O--rl

8C -HtiJicE ..-'-- - ,j ,., _ I.- =' j=
1_,_._' -!--.J'I'

60
60 12"

2

16

788 00/ 4"
4"

o

4

8

11

388

988 5 10"
5.$'4' .

588
70

/ " 6'

6
7 100

1488 M 12"

c
~-

0 .. c· ."
.c.2 .. - z"" ,,= .cl!! u-'"a.'ii _C

""~
..... 0", - .. :COlIll" E .. -l- °ci 01> ""0 Soil Description.. > .B'8 ""." Co
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~"fflJM~~
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_2_ of_2 _
Date 3/31/83

Boring No HD83-51 (N)
Feature Relict Channel
Coordinates: N 3232725 a

E 747293 4
Logged by JEP/lU.J,WMIl/JJ>Jl,T.EM

90 0
Angle (from Horizontal) 2..'!..-___ Ground Elevation __-"2"'2,,3u6L-71- _
Bearing ----;;-;-;;-;-=,,___ Rock Elevation ..rN../wA~;;___==_-
Date Started 3/21/83 Total Depth 98.5 FT.
Date Completed' 3/22/83 Ground-Water Elevation_-_-_- _

1- '

:
, I

Remarks

M~'17% I
! -

·1 ·CE:
,i1IiC·!14%-1., -,-11-,,--I

1- f·' j--
1 1

jMfG ,~O%~ I

- i-I·

Ll121 'PJ116 PIS·'
I . -

--:-. ~

'1M C 16%

~i*d~D~£i~~@ ,
.HAM:;DDHi +

Boring No. HD83-Sheet __2_ol_-=2:-
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27 SC
8SS 100/ 2"
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67
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00'
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0:;

_C
c.~ ..... 0", - .. :c""''' E .. - .... ud "> c.o 5011 Descrlptlon.. > ~8 c..., Co

co!! .. - iO_ 12 ....",.5 Ec "u
!!!. 0: C::" 0" ...... Cl;nc' 0:

~~~1-~9SS100



- <

WATANA DEVELOPMENT

SOIL BORING LOG
SUSITNA JOINT VENTURE

Boring No HD 83-52 CD) Angle (Irom Horizontai)__-=9-=O'- _
Feature Relict Channel Bearing
Coordinates: N 3231835,6 Date Started _-:34/,,2:.2'-1-'/80..:>3 --,--__

E 7472 66 9 Date Completed _31.£1-'2...6'-'1'-'8>.3>- _
Logged by WMB, TFB, IEP, RI I, MPB II EM, DAF

1 8Sheet__ 01__

Date3 13 1 /83

Ground Elevation -=2"'2~5'-'1....,o.:4"- _
Rock Elevation 1931,4
Total Depth _ 3~3..;l3-------

Ground-Water Elevation _

J -.
j-_.
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"J ,__

-1-:'
,
I, I .
I'i-

01 .
I ' I'_ 1 _. ~," ,
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Boring No. HD83- Sheet_-=1,--ol_',,8,-
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Mm"im~~(0
SUSITNA JOINT VENTURE

SOIL BORING LOG
WATANA DEVELOPMENT

SheeI2__ of--lL.

Dale 4/1/83

Boring No ED 83-52 (D) Angle (from Horizonlal)~9,,0,-- Ground Elevation __~2,",2,"5,.1.......,,4 _
Fealure Relict Channel Bearing Rock Elevation 1"-Z9..J3,,1~."'4L_ _
Coordinales: N 3231835 6 Dale Slarted 3/22/83 TolalDeplh 333

E 71.71266 Q Dale Compleled 3/26/83 Ground·Waler Elevalion--== _

Logged by WMB TEB TEp HI J J4PB fUM DAF
, J '_' r ,

i ,,.

i·.,
i

I

-. I
i
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet _3__ of--8

Date 4/1/83
SUSITNA JOINT VENTURE

Boring No HD83-52 (D) Angle (from Horizontal) 90°
Feature Relict Channel Bearing

Coordinates: N 3231835 6 Date Started 3/22/83
E 7471266 9 Date Completed _-=3:..</-=20.:6'-'/'-'80.:3=- _

Logged by tIMB, TFB, TEP,RT T,MPBIT.EM,DAF

Ground Elevation 2251 4

Rock Elevation 19 3 1 4
Total Depth 33"'-3 _
Ground-Water Elevation_-_-_- _
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SOl L BORI NG LOG
WATANA DEVELOPMENT

Sheet_4__ of_8_

Date 4/1183

SUS/TNA JO/NT VENTURE

Boring No HD83-52 (D) Angle (from Horizontal) 90°
Feature ReJ ict Channel Bearing -,-_c== _
Coordinates: N 3231835 6 Date Started 3/22/83

E 7471 266 9 Date Completed _...:3,,/~2,-,6.../u8>.3,,- _

Logged by WMB, IEB, TEP, HI T,l1PB/LEM, DAF

Ground Elevation 2251 .4

Rock Elevation 19:31.4
Total Depth 333
Ground-Water Elevatio~=-:::-=- _
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SUS/TNA JO/NT VENTURE

SOl L BORI NG LOG
WATANA DEVELOPMENT

Sheet _5_ of---8..
Date 4/1/83

Boring No HD83-52 CD) Angle (from Horizontal) =-9,,0_o Ground Elevation 2_2_5_1_0_4 _

Feature Relict Channel Bearing Rock Elevation ---1931 JI
Coordinates: N 3231835 6 Date Started 3722783 Total Depth 333 _

E 7471266 9 Date Completed 3/26/83 Ground-Water Elevation~= _
Logged by WB, JEB, JEP,RTJ,WB/LEM,DAF
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SOIL BORING LOG
WATANA DEVELOPMENT

Sheet_6_ of1L-
Date 4/1/83

SUSITNA JOINT VENTURE

Boring No HD83-52 (D) Angle (from Horizontal) -:.9..:0'-o _

Feature Re1 ic t Channel Bearing

Coordinates: N 3231835 6 Date Started -;3;-<1,,2'"2;t,1,,8c;3;.- _
E 7471 266 9 Date Completed __3=-1'-'2=-6=-1'--8=-3'---- _

Logged by WMB, TFB,.IEP,RT"I,MPB/LEM,DAF

Ground Elevation 2251.4

Rock Elevation ] 931 4
Total Depth 33~3 _

Ground-Water Elevation---===- _
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am"f~a:(D)
SUSITNA JOINT VENTURE

SOl L BORI NG LOG
WATANA DEVELOPMENT

Sheet----.l.- of..B..
Date 4/1/83

Boring No HD83-52 CD) Angle (from Horizontal)__---=.9-"O_o Ground Elevation -'2.::2-'-5_1-'-.4 _

Feature Relict Channel Bearing Rock Elevation ---Jl~9..3>JJ'=__'4'--_
Coordinates:N 3231835.6 Date Started 3/22/83 Total Depth 333

E 76.71 ?f.f. Q Date Completed 3/26/83 Ground-Water Elevation_-== _

Logged by WMB, rEB J TEP J HI T, MEB IT.EM, DAF
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SOIL BORING LOG
WATANA DEVELOPMENT
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APPENDIX D

LABORATORY TESTING

As part of the Winter 1983 Field Drilling Program, Harza-Eba~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-situ 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 D422-63 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 3/4" 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.
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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, respectively.

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 determination of

soil constants" (ASTM D421-58). In this method of sample preparation,

the soil sample was air-dried and then sieved through a No. 40 screen

to obtain the minus IF40 sample fraction for Atterberg Limit Indices

Testings.

In the wet method of preparation, the soil sample was first soaked in

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 performed in accordance

to evaluate the water content

with

of

the

the

ASTM

soils

encounterede

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 cloth bags.
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1.5 Organic Content

The organic contents of selected samples were determined by the "stand

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 105·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·C 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.
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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

t ions. Visual descript ions of soils such as color, dry strength,

toughness J 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

gradat ion data is presented in a set of curves at the back of this

appendix.
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SUSITNA JOINT VENTURE

S SU M RY
lloring No. HD83-10

Susitna Hydroelectric Project
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SUSITNA JOINT VENTURE
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r' 13 BUU 75-76 - N/A - - - - - - - -L,I

r
L
"

)1
]
)
]1
1

\ Remarks:

'II

'II AQ TEST SUMMARY .m Ill". '"
I!>'

"



,~

BORING NO.
HD83-13e'!

6 ~,:t PARTICLE SIZE ANALYSIS ATTERBERG MOISl
REMARKS

L, <W
Z ul-

LIMITS kONTEN
_ V)

SIEVE ANALYSIS (%)
,

W w Cl~> 0",~ ~ ::c- WV;U1

ce' 0.. o..w 1-1- ii: U1 a COBBLE GRAVEL SAND SILT/CLAY '" wI- LL PL PL Wc (%):t :to.. ,,-W -< Cl I- V)

< <> w W
5d~

>w w
V) V) I- Cl~ ::c :t l-e

r! 1 OTlT U 10-15 - N/A - - - - - - -
L, 2 BuLK 15-20 SP N/A 44.7 52.0 3.3 - - - - -
r! 3 BULK 20-25 - N/A - - - - - - - -
L,

4 BULK 25-30 GP-Q N/A 54.1 35.8 10.1 '- - - - -
,r'

L. 5 BULK 30-35 SP-@ N/A 46.0 48.6 5.4 - - - - -
c' 6 BULK 35-40 - N/A - - - - - - - -
c,

7 BUIJ 40-42 - N/A - - . - - - - - -
r'
L, 8 BUIJ 45-57 - N/A - - - - - - - -

~]
9 BUIJ 50-52 - N/A - - - - - - - -

10 BUIJ 55-57 Gw-GI' N/A 52.6 38.9 8.5 - - - - -

lJ 11 BTJ.LI< 60-62 - N/A - - - - - - - -

(J
12 =~" 65-67 - N/A - - - - - - - -
13 Bi.iLi< 70-72 GP-Q N/A 63.2 27.5 9.3 - - - - -

II
J

Remarks:

I J

LAB TEST SUMMARY
,-''')

~oring No. HD83-13
_d

Susitna Hydroelectric Project
SUS/TNA JOINT VENTURE



,~

-
BORING NO.

r' HD83-14
cl ~I::I: PARTICLE SIZE ANALYSIS ATTERBERG MOIST.

REMARKS
~«WL, z ~li; , LIMITS fcONTENw w o~>- SIEVE ANAlYSIS ("!oj 0",~ ~ I- WLn(/),,' "- "- >->- u:on~ COBBLE SAND SILT/CLAY ~ ~:n u. Pl. n Wc("!o)::I: ::I:~ "-w -« GRAVEL

« «>- WW z ~_ >- Ww
on on >- o~ :::lU>- I ::1:>-

r,

7"
1 SULK 10-15 - N/A - - - - - - - -

'" 2 SULK 15-20 - N/A - - - - - - - -
p' 3 j3ULK 20-25 GW N/A 70.0 27.8 2.2 - - - - -
L

4 j3ULK 25-30 Gw-GI' N/A 60.0 34.4 5.6 - - - - -
,,'

5 j3ULK 31-32 GW N/A 60.0 35.1 4.9 - - - - -L,

c

L,

t'

L,

['I
lJ

FIJ

~I
1J

;J

'Ii
']

]J Remarks:

;;
LAB TEST SUMMARY
Iloring No. HD83-14

.•J
Susitna Hydroelectric Project

SUS/TNA JOINT VENTURE



r c

,
BORING NO.

r unQ '_1
0 ~.i:~ PARTICLE SIZE ANALYSIS ATTERBERG r~OISI"

REMARKS, z ~li;
SIEVE ANALYSIS ("!o)

, LIMITS <..ONTENw w o~>- 00:~ ~ I- wi:i)Vl
C'

0- 0- ........
ii:Vl~ SILT/CLAY ~~~ LL, PL PI. Wc("!o)::l; ::l;~ O-W -q: COBBLE GRAVEL SAND

q: q:>- WW Z ~_ >- Ww

L on Vl .... o~ :::lu .... r::l; ....

r 1 BULl 6-8 - N/A - - - - - - - -
L. 2 BULl 10-12 GW N/A 55.5 40.0 4.5 - - - - -
p'

3 BULl 14-16 GW N/A 64.7 31.1 4.2 - -- - -
L.

4 BULl 21-23 GW N/A - - - , - - - - -
,d

5 BULl 26-28 GP-G N/A 68.0 24.2 7.8 - - - - -L.

,,'
L

c'

L

p'

L.

fL;
t'

L.

~:J
c'

:I

Remarks:

)1
LAB TEST SUMMARY

'~'~}

lloring No. HD83-15
cd

Susitna Hydroelectric Project
SUSITNA JOINT VENTURE



SUSITNA JOINT VENTURE~oring No. HD83-16
I

$usitna Hydroelectric Project

r~

" BORING NO.
HD83-16

;,,'
~'::Ii REMARKS(j «w PARTICLE SIZE ANALYSIS ATTERBERG Ir~OIST,

L Z ~t; , LIMITS t<-ONTENw w Q~>- SIEVE ANALYSIS ('10) 0«~ ~ :r- wii)V').,. "'w >->- U::"'tj COBBLE GRAVEL SAND SILT/CLAY ~ ~t; L.L PL. PI. We ('10)r ::Ii ::Ii.,. .,.w -«
« «>- WW z~ >- Ww

'" '" >-
Q~ ::::lui= :r ::Ii >-,

r' 1 ULK 8-10 - N/A - - - - - - - -

L. 2 ULK 12-15 - N/A - - - - - - - -
f" 3 ULK 15-18 GW N/A 70.4 24.8 4.8 - - - - -
L.

r'

L,

,!

Le,

('
,c'

h,

r'

C.

(!.l

L]
,I]

;I]
'~

Remarks:

it
c) A C TEST SUMMARY @:'-

; I "

,
'"



SUS/TNA JO/NT VENTURElloring No. HD83-17

'Susitna Hydroelectric Project

r

,
BORING NO.

{~ 'nSl~ __ '7

~'~ REMARKS
L

(j «w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.z ldtn I LIMITS ":ONTENw w o~>- SIEVE ANAlYSIS (%) 0",~ ~ J:- wiJ)V'l
"- "-w >->- ii:"';§ COBBLE GRAVEL SAND SILT/CLAY '" w >- L.L. Pl. PI. Wc (%)r ~ ~"- ,,-w -« 0>-",
« «>- Ww Z ~_ >- Ww

'" '" >-
o~ =>u>- J: ::<>-

L.

p' 1 BUll 16-18 sp N/A 47.8 49.2 3.0 - - - - -
L. 2 BULF 20-22 GP-Q N/A 65.5 28.6 5.9 - - - - -
pi 3 BUll 25-28 - N/A - - - - - - - -
L

BUll sp-g N/A 56.1 6.24 35-37 37.7 - - - - -
p

t. I 5 BUll 32-35 - N/A - - - - - - - -

I"' 6 IBUll 40-42 GW N/A 83.3 15.7 1.0 - - - - -
t

7 BULF 46-48 N/A 41.1 56.5 2.3sp - - - - -
f"

8 BULF 53-55 GW N/A 79.6 18.6 1.8 - - - - -iJ

r
9 BULl 55-58 - N/A - - - - - - - -

L

r
iii

r'
l,

"h

[i~ Remarks:

,.J 111:1 TEST SUMMARY I!l -, ,I!l . , ,
!"'



r

C

BORING NO.
c~ HD83-18

0 ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
L. «'"z u ....

LIMITS kONTEN- '" SIEVE ANALYSIS ('10)
,

'" '" o~>- 0",~ ~ :1:- LUViV1
CC

0.. 0..", ........ U:"'iS COBBLE GRAVEL SAND SILT/CLAY ~~t;:; L.L PL. n We ('10):l; :l;o.. 0..'" -«« «>- ",,,, Z~_ >- "'",
t '" '" .... o~ =>u .... :I: :l; ....

r 1 BULK 6-7 GP-GM 3.6 59.2 31.4 5.8 - - - - -
L.

2 BULK 10-12 GM 0.0 49.4 35.3 15.3 - - - - -
r

3 ~ULK 16-17 8M 0.0 39.5 45.5 15.5 - - - - -
L

4 ~ULK 20-21 GW-G 0.0 55.7 36.3 8.0 '- - - - -
r

5 ~ULK 23-24 sw-st- 0.0 33.4 55.1 11.5 - - - - -,

"L
F

L

r
L
l'

L

r
l,

L
,,'
r.

1"

t,

,

L,

"
Cr.

Remarks:
r'

'.

,,'
t,
LAB TEST SUMMARY

r"~l

}oring No. HD83-18

Susitna Hydroelectric Project
SUS/TNA JO/NT VENTURE



,~

" BORING NO.
r' UnQO_1a

d ~'~ PARTICLE SIZE ANALYSIS ATTERBERG Ir~OIST.OT
REMARKS<{w,

Z u ..._'"
SIEVE ANAlYSIS ("!o)

, LIMITS ILONTENw w 0"->- 0",~ ~ 0:- wVic.n
C' "- "-w ......

U:V)~ COBBLE GRAVEL SAND SILT/CLAY '" w ... L.L. Pl. PI. Wc("!o)~ ~"- ,,-w -<{ 0"'",
<{ <{>- Ww Z~_ >- Ww

'" '" ... 0"- ::::>u ... 0: :::; ...'.
r' 1 RULK 14 15 GP 0.0 56.8 42.4 0.8 - - - - -
l,

2 BULK 19-20 0.0 - - - -- - - - -
v'

~ULK 0.0 68.3 28.5 3.23 27-28 GW - - - - -
i,

r' 4 ~ULK 31-32 - 0.0 - - - - - - - -,
i, 5 ~ULK 37-38 SP 0.0 39.0 59.0 2.0 - - - - -
c' 6 1....- •. 41-42 0.0 - - - - - - - --
c,

7 IBULK 46-47 SP 0.0 9.3 88.3 2.4 - - - - -
0 8 IBur..K 51-52 SP 0.0 5.5 92.3 2.2 - - - - -

[J 9 iBULK 60-61 SP-ffi 0.0 35.3 59.5 5.2 - - - - -
IBULl< 65-66 0.010 - - - - - - - - -

;t
11 BULK 67-68 GW 0.0 54.8 41.2 4.0 - - - - -
12 BULK 71-72 GP 0.0 74.9 24.5 0.6 - - - - -

]
13 BUL!< - - - - - - - - - - .-

jl 14 BUL!< 77-78 - 0.0 - - - - - - - -
15 BUL!< 80-81 - 0.0 - - - - - - - -

}
:I
J

'1
1
J

Remarks:

"

LAB TEST SUMMARY
'J
lloring No. HD83-19

u '.
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



SUSITNA JOINT VENTURE

TEST SUMMARY
." . N. iorrng o. HD83-20

'dusitna Hydroelectric Project

] BORING NO.
HD83-20

~'~ REMARKS6 <{w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
Z u ....

LIMITS CONTEN

1
_ V)

SIEVE ANAlYSIS ("!o)
,

w w o~> 0",~ ~ J:- wi/iV>
"- "-w ........ U:: Vl e COBBLE SAND SILT/CLAY ~ ~t; L.L. P.l. PI. Wc (%)~ ~"- ,,-w -<{ GRAVEL
<{ <{> Ww Z~_ >ww
V) V) .... o~ ::::Ju .... J: ~ ....

l.

1 3ULK 10-15 GW N/A 78.5 20.9 0.6 - - - - -
"
l. 2 SULK 15-20 - N/A - - - - - - - -
,I 3 SULK 20-27 GW N/A 77.2 20.2 2.6 - - - - -

4 W 30-33 - N/A - - - - - - - -
5 BULK 33-38 GW N/A 55.9 35.9 8.2 - - - - -

.~ 6 BULK 42-45 SP 33.5 62.8 3.9 - - - - - -

7 iBULK 46-48 GW N/A 49.2 47.9 2.9 - - - -
~l

-
8 BULK 54-55 - N/A - - - - - - - -

1
1

9 BULK 57-60 GW N/A 73.3 25.1 1.6 - - - - -
10 BULK 61-65 GW N/A 64.6 31.3 4.3 - - - - -

:,
11 !nTrr " 66-68 GM N/A 36.0 30.5 33.5 - - - - -

jJ 12 IBULK 70-75 - N/A - - - - - - - -

']

(]

Remarks:

idA , Wi t!l" , ".



SUS/TNA JOINT VENTURE

TEST SUMMARY
~13oring No. HD83-21

'$usitna Hydroelectric Project

r~

", BORING NO.
r"

HD83-21

Ci ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«w
• z ~t;; LIMITS CONTEN'SIEVE ANAlYSIS (%)

,
w w o~>- 0",~ ~ :1:- WV;Vl
0- O-w 1-1-

O:V>~ COBBLE' GRAVEL SAND SILT/CLAY ~~t;; 1.L. Pl. PI. Wc (%)p' ~ ~O- O-W -«
« «>- WW Z~_ >- Ww
V> V> I- o~ ::lUI- :I: ::; I-

'.
p' 1 BULK 1-2 8M N/A 7.5 74.6 17.9 - - - - -
L. 2 BULK 6-7 - N/A - - - - - - - -

p' 3 BULK 10-12 - N/A - - - - - - - -
L.

Gw-Q4 BULK 15-18 N/A 61.1 33.2 5.7 .- - - - -
r'

5 IBULK 20-25 GW N/A 74.7 23.9 1.4 - - - - -'.
i 6 SULK 26-28 GW N/A 60.6 29.6 9.8 - - - - -
L

IBULK7 30-33 SP N/A 31.5 66.3 2.2 - - - - -

~'I 8 IBULK 36-38 - N/A - - - - - - - -
,,' 9 BULR 40-45 SP N/A 32.4 63.4 4.2 - - - - -
L, 10 IBULK 45-50 GP N/A 51.8 43.8 4.4 - - - - -

:'1 11 BULR 50-55 - N/A - - - - - - - -
I~m"12 55-60 SP N/A 19.7 76.7 3.6 - - - - -

f'
BULI< N/A 32.5

lli 13 60-65 GP 59.5 9.0 - - - - -

1'j

'I)
)J
,;1

llj Remarks:

,~
r

L. .a l:l ® -i w' I.



SUSITNA JOINT VENTURE~oring No. HD83-22

'Susitna Hydroelectric Project

,~~

~ .. ". BORING NO.
rl HD83-22

d ~':l; PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~<{'"

L~ , Z U ....
LIMITS CONTEN_'"

SIEVE ANALYSIS ("!o)
,

'" '" 0"-> 00<~ ~ J:- WO)V)

p'
"- "-", ........

U:f,/)~ COBBLE GRAVEL SAND SILT/CLAY 0<"' .... L.L. P.L. PI. Wc("!o):l; :l;,,- ,,-'" -<{ 0 .... '"<{ <{> ",,,, Z~_ >"'",

'" '" .... 0"- ::JUI- J: ::; ....

"

1 BULK 3-5 GP N/A 74.5 23.6 1.9 - - - - -
p'

2 BULK 5-8 GW N/A 72.7 23.8 3.5 - - - - -.~

pc' 3 k3ULK 10-17 - N/A - - - - - - - -
c, 4 k3ULK 21-23 Gw-G N/A 58.5 36.3 5.2 - - - - -
p'

5 IBULK 25-28 GW N/A 57.8 39.2 3.0 - - - - -
L.

6 Il3UU130-.y! ~.~ ])I/A '0 f • ':J L'o • .L o.v - - - - -c'

L, 7 iBULK 35-38 GW N/A 61.2 34.2 4.6 - - - - -

.r'
8 iBUI..B 40-42 N/A - - - -- - - - -

t,

9 IBUI..B 45-48 SP N/A 27.7 69.0 3.3 - - - - -
")
lJ 10 1Bl.Jl.K 50-53 - N/A - - - - - - - -

:;J
11 BULl< 54-58 GW N/A 66.1 31.0 2.9 - - - - -
.LL !:lULl< - "fA - - - - - - - -

rll -rs = O:>-Of "'fA Ol:l." ~:J.:? 00./ - - - -

:I
J

14 BULl' 70-72 GW N/A 59.1 37.1 3.8 - - - - -

:r 15 BULl' 74-78 - N/A - - - - - - - -

)]
16 BULl' - NjA - - - - - - - -
1/ ts::>-tsf L'fA O':J • .L L.:J.V / • ':1 - - - - -

~I]
']

rRemarks:

"J

cLllS TEST SUMMARY ~@!~., ,I!l I



SUS/TNA JOINT VENTUREJoring No. HD83-23

'$usitna Hydroelectric Project

f, BORING NO.
f"

HD83-23
~,~ REMARKS

L,
0 ~«w PARTICLE SIZE ANALYSIS ATTERBERG Ir~OIST.Z ~t; , LIMITS ~ONTENw w Cl~>- SIEVE ANAlYSIS (%J 0",~ ~ :I:- wViVl
"- "-w >->-

U:V>~ COBBLE GRAVEL SAND SILT/CLAY '" w >- L.l. Pl. PI. Wc (%)ee' ~ ~"- ,,-w -« Cl >- V>
« «>- Ww

5d~
>- Ww

V> V> >- Cl~ :I: ::; >-

I,.

r' 1 U3ULK 2-4 - N/A - - - - - - - -
L, 2 U3ULK 5-8 Glv--G' N/A 66.7 28.1 5.2 - - - - -
p' 3 on,y 10-13 GW-Q N/A 57.7 34.7 7.6 - - - - -
c,

U3ULK N/A4 15-18 - - - - - - - - -
7'

5 BULK 21-24 GW N/A 61.5 34.5 4.0 - - - - -
L

"
6 BULK 25-28 GM N/A 47.4 38.4 14.2 - - - - -

C,
7 BULK 32-34 SP N/A 40.1 55.4 4.5 - - - - -

p'
BULK N/A8 39-41 - - - - - - - - -

L.

7' 9 BULK 45-48 8M N/A 43.3 44.1 12.6 - - - - -
L 10 BULK 51-53 GI'I'-Gr- N/A 60.1 33.7 6.2 - - - - -
p' 11 BULK 55-58 - N/A - - - - - - - -
L,

12 BUil 61-65 N/A- - - - - - - - -

[: 13 J3Uil 67-69 8M N/A 34.8 50.6 14.6 - - - - -

[)]
"

:1

Remarks:

'L TEST SUMMARY ® :....; , ., @;l'l \



SUSITNA JOINT VENTURE

""']

r.oring No. HD83-24

~usitna Hydroelectric Project

~~

J
1

BORING NO.
HD83-24

ci ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«w

,I,
z u>-

LIMITS f:ONTEN- '" SIEVE ANALYSIS (%)
,

w w <:>~> 0",~ ~ I- wv;V'l
"- "- >->- U::V>~ COBBLE SAND SILT/CLAY '" w >- L.L. P.l. PI. Wc (%)~ ~~ ,,-w -« GRAVEL <:> >- '"« «> Ww

?5d~
> Ww

'" '" >-
<:>~ I :;>-

L.

1 ULK 8-10 GW N/A 73.4 22.1 4.5 - - - - -
!'~*

L. lA /:lULK 10-12 GP-GM N/A 67".3 25.4 7.3 - - - - -

::1
2 /:lULK 12-15 GP-GM N/A 61.8 28.7 9.5 - - - - -

f'

i]

iL]

,?
i']

Remarks:

0

~dR TEST SUMMARY ~ III -. ~ '" ;@ /l ~ .



SUS/TNA JOINT VENTURE

TEST SUMMARY
'l}oring No. HD83-25
""1
Susitna Hydroelectric Project

~

BORING NO.
HD83-25

eel

Ci ~'~ PARTICLE SIZE ANALYSIS ATTERBERG r~OIST.
REMARKS<{w

ee Z u>-
LIMITS <..ONTEN- on SIEVE ANAlYSIS ("!o)

,
w w o~>
~ ~ :>:- UJVilJ1 0",

c
'

"- "-w >->-
~V1b COBBLE GRAVEL SAND SILT/CLAY ~ ~ tii L.L. PL. PI. Wc("!o)~ ~o. ,,-w -<{

<{ <{> Ww Z~_ >ww
on on >- o~ =>u>- J: ::; >-

e.

.,' 1 brrr " ,~-,,, "".T ~T/l1
"'" Q

.,Q '" .,'" - - - - -
< .., --- -- .."-..,,, ro.r.T NI11 "'Q "

')7 ., Ll.2 - - - -
r'·

~ULK3 25-28 GP N/A 50.0 45.3 4.7 - - - - -'.
4 ~ULK 41-45 GW N/A 57.9 39.1 3.0 - - - - -

~:l 5 )3ULK 45-48 SW N/A 34.0 62.8 3.2 - - - - -'

~'] 6 BULK 50-58 SW N/A 32.0 65.0 3.0 - - - - -

7 BULK 61-63 - N/A - - - - - - - -

''1 8 BULK 71-74 Gw-Gl' N/A 67.9 26.7 5.4 - - - - -
~I'j

f
'J

'I
)1

;1 Remarks:

tAl @ '-, . . III . , .,



SUSITNA JOINT VENTUREloring No. HD83-26

clusitna Hydroelectric Project

BORING NO.
RD83 l2!6

" d §'~ PARTICLE SIZE ANALYSIS REMARKS«w ATTERBERG MOIST.
L. Z v'" LIMITS CONTEN- on

SIEVE ANALYSIS (%)
,

w w Cl~>- 0",~ ~ r- winV')
~ ~w ... '" U:: Vl

t5 COBBLE GRAVEL SAND SILT/CLAY
",w ... LL PL. PI. We (%1c' ~ ~"- ,,-w -« Cl ... on

« «>- WW z~ >- Ww
on on ... Cl~ ::>ui= r ::; ...

L
l 1 ~ULK 10-13 - N/A - - - - - - - -

~ULK Gw-Gi N/A 31.8 7.0

)
2 15-18 61.2 - - - - -
3 IsULK 20-23 - N/A - - - - - - - -

:I
J 4 IsULK 25-28 GP-<::I- N/A 68.9 25.7 5.4 - - - - -

5 IsULK 30-33 GP-<::I- N/A 65.0 26.4 8.6 - - - - -

~( 6 IBULK 35-38 - N/A - - - - - - -
'}

7 iBULK 40-43 SP-Sl- N/A 27.0 65.8 7.2 - - - - -

8 !sULK 45-48 - N/A - - - - - - - -
9 !sULK 52-54 GM N/A 48.7 34.0 17.3 - - - - -

10 iBULl< 55-58 - N/A - - - - - - -
11 BUI.J< 61-63 8W-Sl- N/A 34.7 58.0 7.1 - - - - -
12 IBUI.J< - );//A - - - - - - -

~j -z5 -r9" QTI IU-Tj N/ A j':J. I L.':J.~ .jU." A - i"'S -.G 010

Remarks:

i,J A ~ TEST SUMMARY ®~, m'" @) /' ;"
,

.



,~

:
BORING NO.

:~I HD83-27

ci ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
L <{wz u ....

LIMITS kONTEN- V> SIEVE ANALYS IS ("!o)
,

w w CJ"->- 0",~ ~ :r:- WV;V1

r'
0.. 0.. ........

U::V1~ COBBLE SAND SILT/CLAY ~ ~ t:; L.L~ n~ PI. Wc("!o)~ ~~ o..W -<{ GRAVEL
<{ <{>- WW Z~_ >- Ww

L, V> V> .... CJ"- ::Ju .... :r: ~ ....

c' 1 ~ULK 10-13 GW N/A 77.3 19.6 3.1 - - - - -

l. 2 ~ULK 15-18 GP-G N/A 69.0 24.7 6.3 - - - - -
V' 3 BULl< 20-23 - N/A - - - - - - - -
L

BULl< N/A4 28-30 - - - - - - - - -
['

5 BULl< 31-35 GP-G N/A 70.6 24.3 5.1 - - - - -l.

~:J
6 BULl< 35-38 - N/A - - - - - - - -

7 BULl< 40-45 GP N/A 72.9 22.7 4.4 - - - --

(1 8 BUil 45-48 GP N/A 58.1 38.0 3.9 - - - - -
9 BUil 50-52 GP N/A 73.2 22.9 3.9 - - - - -

I,;] 10 BUil 55-58 - N/A - - - - - - - -

'] 11 BW 60-64 GW-G N/A 71.6 23.1 5.3 - - - - -
12 BlJLl< 65-68 GP-G N/A 66.5 24.4 9.1 - - - -

1

tJ Remarks:

TEST SUMMARY
'~loring No. HD83-27

'§usitna Hydroelectric Project
SUSITNA JOINT VENTURE



SUSITNA JOINT VENTURE

SUM ARY
~oring No. HD83-28
f

'$usitna Hydroelectric Project

,Cco

,
BORING NO.

iCC HD8"·' 8
d ~'~ PARTICLE SIZE ANALYSIS ATTERBERG r~OISTc

REMARKS<{w
'c. Z u'" LIMITS ,-ONTEN-V>

SIEVE ANALYSIS ("!o)
,

w w Ou.>
~ ~ J:- WViV1 0",

r
"- "-w ......

U:V)~ COBBLE GRAVEL SAND SILT/CLAY '" w ... U. PL PI. Wc (%)~ ~O- O-W -<{ 0'" V>
<{ <{> WW Z~_ > Ww
V> V> ... ou. ::JU ... J: ~ ...

l

r 1 3ULK 10-13 GW N/A 73.3 23.6 3.1 - - - - -
L. 2 BULK 14-18 GP-GM N/A 68.7 23.9 7.4 - - - - -
pi

3 BULK 20-24 GP-GM N/A 62.0 28.8 9.2 X No -PI sti - Ps=2.75
L

BULK4 25-28 GP-GM N/A 64.6 29.0 6.4 .- . - - - -
r'

L 5 ~ULK 30-34 GW-Q- N/A 64.7 29.4 5.9 - - - - -

r' 6 ~ULK 34-35 SP-~ N/A 12.6 81.6 5.8 X - - - - Gs =2.78

L
BULK N/A7 41-45 - - - - - - - - -

d

L, 8 BULK 46-48 SP N/A 25.1 71.5 3.4 - - - - -

r' 9 BULK 52-55 - N/A - - - - - - - -
L 10 IBULK 65-68 GP-Q- N/A 65.3 25.7 9.0 - - - - -
•

r

p'

L.

['.

r:J
'I

,

Remarks:

l
LI1t.~ TEST M ® ...., I!> ( ,.



SUSITNA JOINT VENTURE)oring No. HD83-29

0$usitna Hydroelectric Project

r',
BORING NO.

r'
HD83-29

~'~ REMARKSd <{w PARTICLE SIZE ANALYSIS ATTERBERG /:IOIS!:", z u>-
LIMITS ,-ONTEN

_ on
SIEVE ANALYSIS ("!oj

,
w w o~>- 0",~ ~ J:- wi:i)U')
"- "-w >->- u:: on i3 COBBLE GRAVEL SAND SILT/CLAY ~ ~!;; Ll, n, PL We {'/olr ~ ~"- ,,-w -<{
<{ <{>- Ww Z~_ >- ww
on on >- o~ ::lU>- J: ::; >-

L

1 BULK 10-15 - N/A - - - - - - - -
r'

L 2 BULK 15-20 Gw-G' N/A 56.8 37.6 5.6 - - - - -
p 3 !BULK 20-25 GW-Q N/A 55.8 34.6 9.6 - - - - -
L

4 !BULl< 25-30 N/A - - - - - - -- -
p

1BULl< GP-Q N/A5 30-33 49.1 41.0 9.9 - - - - -
c,

6 1BULl< 35-40 - N/A - - - - - - - -r

Ie
7 BULl< 43-48 GP N/A 50.3 45.5 4.2 - - - - -

P'

!BULl< N/A8 50-54 - - - - - - - - -
" 9 BULl< 55-58 SW N/A 43.0 53.7 3.3 - - - - -
r
L 10 BULl< 65-68 - N/A - - - - - - - -

r 11 BULK 73-75 GW N/A 73.9 22.4 3.7 - - - - -
L,

"
L,

L
"

'.
r'

'f
L,

L, Remarks:
,I

I .'.
J

l.AB TEST SUMMARY ~ Ill-" ~ =I ~1!L~,: , m



(»>,----------------------------------,
BORING NO.

r
HD83-30

d ~'~ PARTICLE SIZE ANALYSIS REMARKS«w ATTERBERG !~~OIST.z u ....
liMITSL - V> SIEVE ANAlYSIS ('!o)

, r=ONTENw w au.>- 0",~ ~ 0:- WViV1
"- "-w .... "" U:::VJ~ COBBLE GRAVEl SAND SILT/CLAY '" w .... l.l. Pl. PI. We ('!o)r ~ ~"- ,,-w -« a .... V>
« «>- Ww Z ~_ >- Ww
V> V> .... aU. ::;)U .... 0: ~ ....

l..

1 SULK 10-15 - N/A - - - - - - - -
r'
L 2 BULK 15-20 GP N/A 56.4 39.2 4.4 - - - - -
rr 3 BULK 20-25 GM N/A 67.2 29.2 3.3 - - - - -
L

4 BULK 27-30 N/A - - - - - -- - -
r

5 iBULK 30-35 GM-G N/A 61.3 32.1 6.6 - - - - -
l..

6 iBULK 35-38 sw-sr- N/A 24.3 68.4 7.3 - - - - -
r

r
7 IaULK 40-45 - N/A - - - - - - - -

f 8 iBULF 45-48 SP N/A 43.8 52.9 3.3 - - - - -
L

9 BUL!' 55-58 - N/A - - - - - - - -
C 10 BUU 60-65 GW N/A 63.6 33.4 3.0 - - - - -

iF
L

rL
r
L..

r'

i.,

L

l.

•1

l.

I'
L, Remarks:

rl

'lAI TEST SUMMARY
130ring No. HD83-30
I

CSusitna Hydroelectric Project
SUSITNA JOINT VENTURE



SUS/TNA JO/NT VENTURE}oring No. HD83-31

Susitna Hydroelectric Project

r e
"

" BORING NO.
e"

HD83-31

6 ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS<{w
L Z u>-

LIMITS CONTEN
_ VI

SIEVE ANAlYSIS (%)
,

w w Ou..>- 0",~ ~ 0:- wu;c.n

f
0- O-w >->-

U:V)~ COBBLE GRAVEL SAND SILT/CLAY '" w >- U. Pl. PI. Wc (%}~ ~O- O-W -<{ o >- VI
<{ <{>- WW Z~_ >- Ww
VI VI >- ou.. =>u>- 0: ::; >-

L

r' 1 BnLK 1-2 GW-G!' N/A 59.7 33.4 6.9 - - - - -
L. 2 BULl< 5-8 - N/A - - - - - - - -
re'

BULl< N/A 67.9 28.9 .3.23 10-13 GW - - - - -
L

4 BULl< 16-18 - N/A - - - - - - - -
r'

5 BULl< 21-24 - N/A - - - - - - - -
:J 6 BULl< 25-28 GW N/A 75.4 21.5 3.1 - - - - -

r
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 - - - - -

"
L, 10 BULl 55-56 - N/A - - - - - - - -
d 11 BW 56-58 GW-G!' N/A 59.4 33.6 7.0 - - - -
L.
,I

L,

r'

Remarks:

'~~B TEST SUMMARY 'il /!) ",
I~

,I!> . ,.,



SUSITNA JOINT VENTURE
loring No. RD83-32

:3usitna Hydroelectric Project

r·

BORING NO.
RD83 32

r
~'~ REMARKSd -(w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.

L, Z ~t;; , LIMITS ~ONTENw .,
o~>- SIEVE ANALYSIS (%) 0",~ ~ r- wi:i;V'J

p'
0.. 0..., >->- U::"'tj COBBLE GRAVEL SAND SILT/CLAY ~~Jj:; L.L. PL. PI. Wc (%)~ ~o.. 0.." --(
-( «>- .," z~ >- "w

t, I '" '" >-
o~ =>U~ r ::Ii >-

1 BULl< 10-13 - N/A - - - - - - - -
"L. 2 BULl< 15-18 GW N/A 78.6 18.4 3.0 - - - - -

f' 3 BULl< 20-23 GP-Q N/A 61.0 30.3 8.7 - - - - -

~rl 4 BULl 25-26 GW N/A 51.8 43.4 4.8 - - - - -

5 BULl 27-28 - N/A - - - - - - - -J
c'

,
,.

l]

~]

Remarks:

~ I

r~ TEST SUMMARY r
~ ®) ~ ~ ,J!).~ ;



SUSITNA JOINT VENTURE

r"1loring No. HD83-33

~usitna Hydroelectric Project

'~'

BORING NO.
HD83-33~I

d ~'~ PARTICLE SIZE ANALYSIS AHERBERG MOIST. REMARKS<{w
c, Z vI-

LIMITS CONTENT_ OJ>

SIEVE ANALYSIS (%)
,

w w o~>-

0""~ ~ r- wViln
pi

0.. o..w 1-1-
U:OJ>~ COBBLE GRAVEL SAND SILT/CLAY ~~t;:; U. P. L. PI. Wc (%)~ ~o.. 0..'" -<{

<{ <{>- ww z~ >-ww
OJ> OJ> I- o~ =>ui= r ::; I-

l,

1 ~ULK 10-15 GW N/A 68.3 28.2 3.5 - - - - -r'

L. 2 ~ULK 15-20 - N/A - - - - - - - -

r:] 3 ~ULK 20-23 GP--G1- N/A 55.1 34.4 10.5 - - - - -

;1

;,

:I
J

I,

I

I

Remarks:

1

tAl TEST SUMMARY I .~ ® ~/ ~ =J 1"1!l ..'~ '. : !



SUSITNA JOINT VENTUREloring No. RD83-34
l

~usitna Hydroelectric Project

" BORING NO.
RD83 34

r'
~':1i PARTICLE SIZE ANALYSIS REMARKSd «w ATTERBERG MOIH

Z u>- LIMITS fcONTENL, - '" SIEVE ANALYSIS (%)
,

w w o~>- 0",~ ~ I- LLJViVl
0.. o..w >->- ;;:"'15 COBBLE GRAVEL SAND SILT/CLAY '" w >- l.L. PL. PI. Wc (%)

1"
:1i :1io.. o..W -« o >- '"
« «>- WW §Ui= >- Ww

'" '" >-
O~ I ::; >-

L.

1 !sULK 6-7 - N/A - - - - - - -
c

t, 2 !sULK 10-13 GP-G N/A 57.0 33.9 9.1 - - - -

r'
L,

r'
L}

J
[I

ji

f

Remarks:

,

"

idAI TEST SUMMARY ~ I£>. !' ~ '" @~, .



SUS/TNA JO/NT VENTURE

S SUM ARY
r~oring No. HD83-35

I
'$usitna Hydroelectric Project

~

l BORING NO.
r'

unQ ~_~

~'~ REMARKS6 o(w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
c, z u ...

LIMITS CONTEN_ VI

SIEVE ANAlYSIS (%)
,

w "' Cl~>- 0",~ ~ J:- wv;tn

r
"- o..w ...... U: V1

t5 COBBLE GRAVEL SAND SILT/CLAY ~ ~t;; LL PL PL Wc (%)~ ~"- 0.."' -0(
0( 0(>- ww z~_ >-ww
VI VI ... Cl~ ::>u ... J: ~ ...

L

1 ULK 3-5 GW-GM N/A 67.4 27.1 5.5 - - - - -
pc

L 2 ULK 5-8 GW N/A 68.2 27.3 4.5 - - - - -

r 3 ULK 10-13 - N/A - - - - - - - -
L

4 ULK 15-18 GW N/A 72.8 25.1 2.1 - - - - -
re'

N/A5 ULK 20-23 - - - - - - - - -
L.

6 ULK 25-28 - N/A - - - - - - - -c'

L,
7 ~ULK 30-33 GW-GM N/A 50.7 43.7 5.6 - - - - -

[' 8 ~ULK 35-38 GW N/A 54.8, 41.3 3.9 - - - - -

9 ~ULK 40-43 - N/A - - - - - - - -
r'
L, 10 i3ULK 45-48 GP N/A 69.2 25.9 4.9 - - - - -

[;1

:'1

lJ

,;1

Remarks:

"

,.J r:. R TE T M I!l~ ,.



SUSITNA JOINT VENTUREBoring No. HD83-36
I

L$usitna Hydroelectric Project

,
BORING NO.

m 00 Ii,..
~'~ REMARKSCi o(w PARTICLE SIZE ANALYSIS AHERBERG MOIST.

L. z u>-
LIMITS CONTEN_'"

SIEVE ANALYSIS (%)
,

W W o~>- 0",~ ~ :I:- wVjV)Q. Q. >->-
U::V)~ COBBLE SAND SILT/CLAY '" W >- L.L. P.L. PI. Wc (%)p ~ ~~ Q.w -0( GRAVEL 0>-",

0( <l:>- WW z~ >- Ww

'" '" >-
o~ :::>U~ :I: :E >-

L

1 I3ULK 5-8 GW-G! N/A 63.4 31.5 5.1 - - - - -
,0'

L 2 I3ULK 10-13 GP-G! N/A 59.7 28.8 U.S - - - - -

f' 3 IBULK 15-18 - N/A - - - - - - - -
Ie

4 ~ULK 20-22 - N/A - - - - - - - -
F

L

r
L

f
L

,..

L

(
f!

L,

r'
L,

r'
I

j

:1
1

'J

r,J Remarks:

,;J

'(AI TEST SUMMARY ~ ® -/ ~ '" /!) .'~,'



SUSITNA JOINT VENTURE

S R
)oring No. HD83-37
J

'Susitna Hydroelectric Project

ec

,
BORING NO.

ec
HD83-37

d ~'~ PARTICLE SIZE ANALYSIS ATTERBERG Ir~OIST.
REMARKS«w

Z vI--'. _ V>

SIEVE ANALYSIS (%) I LIMITS f,-ONTENw w o~>- 0",~ ~ J:- winV')

p'
~ ~w 1--1--

U::V)~ COBBLE SAND SILT/CLAY ~~~ l.l. n. PI. Wc (%)~ ~~ ~w -« GRAVEL
« «>- Ww z~ >- Ww
V> V> I-- o~ ,:)U~ J: ~ I--

L

r 1 Inmu 1-5 GW N/A 70.4 25.9 3.7 - - - - -
L. 2 BULl< 5-8 - N/A - - - - - - - -
r' 3 BULl< 10-13 GP-G N/A 63.9 30.6 5.5 - - - - -
0,

BULl< N/A4 15-18 - - - - - - - - -
r'

5 BULl< 20-25 GW N/A 73.7 23.5 2.8 - - - - -L,

r'l 6 BULl< 25-26 GW N/A 75.3 22.9 1.8 - - - - -
L.

Bl.lLB N/A7 30-35 - - - - - - - - -

['] 8 BULl 35-40 - N/A - - - - - - - -

f
9 BULl 40-45 GW N/A 74.2 22.2 3.6 - - - - -

l 10 BULl 45-50 GW N/A 81.8 14.4 3.8 - - - - -

I} 11 BUU 50-55 - N/A - - - - - - - -
12 Bm 55-60 - N/A - - - - - - - -

r

L 13 Bl.lLB 60-65 GW N/A 81.7 15.4 2.9 - - - - -

14 BUU 65-70 GP-Q N/A 72.2 20.6 7.2 - - - - . -IJ

'r
1

15 BUU 70-75 - N/A - - - - - - - -
16 BUU 75-80 GP-Q N/A 75.6 19.2 5.2 - - - - -

17 Bl.lLB 85-88 - N/A - - - - - - - -

18 BITT.' 88-94 GW N/A 77.6 20.1 2.3 - - - - -

19 IBlJIJ 96-10 - N/A - - - - - - - -
20 BULl 1100-10 GP N/A 55.2 41.6 3.2 - - - - -

Remarks:

j

J
tAB TE T SUMMA y III ", . III . ,



SUSITNA JOINT VENTURE~oring No. HD83-37

oJusitna Hydroelectric Project

, BORING NO.
HD83-37

c' 0 ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS<Wz u'" , LIMITS 1c0NTEN

_ V)

SIEVE ANALYSIS ("!o)L. W W Ou.>- 00.:~ ~ I- wi!iV)Q. Q. ......
U:V1~ COBBLE GRAVEL SAND SILT/CLAY

o.:w ... L.L. P.L. PI. We ('10)~ ~~ Q.W -< o ... V)

p < <>- WW Z~_ >-ww
V) V) ... ou. ::::lU ... I~ ...

Co,
I,TIT .1< 11-11' GW N/A 68.6 27.5 3.9 - - - - -21

c'
22 t3ULK 18-12 - N/A - - - - - - - -

c,

23 bTIT .I< 25-13( - N/A - - - - - - - -c'

L. 24 bTITI< 31-13 GP-GC N/A 68.2 21.7 10.1 - - - - -
c' 25 !>TITI< 36-14 GW--GM N/A 76.0 18.2 5.8 - - - - -
L.

!>TIT .1< N/A - - - -26 40-14 - - - - -

~:]

':J

L;J

(']

\
J

r]

Remarks:

~]
,

B TEST SUMMARY I ~ I!!", ~ .... ,@ ...~ ;, !



SUSITNA JOINT VENTURE

S M RY
!""Boring No. HD83-38
, J

c$usitna Hydroelectric Project

L BORING NO. HD83-38
f"

Ci ~'~ PARTlc'LE SIZE ANALYSIS REMARKS«:w ATTERBERG MOIST,
L, z ~t:; LIMITS CONTENSIEVE ANAlYSIS ("!o)

,
w w o~>- 0",~ ~ :I:- w in V')
"- "-w >->-

U::V>~ COBBLE GRAVEL SAND SILT/CLAY ~ ~tn L,L PL PL Wc("!o)r ~ ~"- ,,-w -«:
«: «:>- Ww z ~_ >- Ww
V> V> >- a~ ::JU>- :I: :; >-

r

1 3ULK 3-6 GP-GM N/A 57.6 33.5 8.9 - - - - -
p,

L 2 3ULK 7-10 - N/A - - - - - - - -
r 3 3ULK 13-15 GW N/A 57.6 37.7 4.7 - - - - -
L

4 3ULK 17-20 - N/A - - - - - - - -
r

~ULK N/A5 23-25 GW 75.0 22.4 2.6 - - - - -
L

6 SULK 25-27 - N/A - - - - - - - -
('

L 7 BULK 30-33 GP-G! N/A 57.8 32.8 9.4 - - - - -
r 8 BULK 35-38 - N/A - - - - - - - -L

9 BULK 40-43 8M N/A 42.3 43.3 14.2 - - - - -
r
L 10 BULK 45-48 - N/A - - - - - - - -

r 11 BULK 50-53 GM N/A 41.3 40.1 18.6 - - - - -

<"
12 SULK 55-58 - N/A - - - - - - - -

r
13 BULK 60-63 GP-G N/A 59.9 30.8 9.3 - - - -

"
[,

14 BULK 65-68 - N/A - - - - - - - -
15 l3ULl< 70-73 GP-G N/A 70.0 23.0 7.0 - - - - -

,,0

1BULl< 75-78 N/A16 - - - - - - - - -

II
17 1BULl< 80-83 GW N/A 77.1 18.0 4.9 - - - - -

L,
1BULl< N/A

)1
18 85-88 - - - - - - - - -
19 BULl< 90-93 GW-G N/A 54.5 39.1 6.4 - - - - -

)
blJ Remarks:

<;1

'c,
~AI TE T SU MA I I!l~ lIJ I, . ,



ccc

,
BORING NO. HD83-39

Fe

0 ~'" PARTICLE SIZE ANALYSIS ATTERBERG MOISTe REMARKS«w, z ~t::; , LIMITS ICONTENw w o~>- SIEVE ANALYSIS (%)
0""~ ~ :I:- w in V')

r
"- "-'w >->-

U:"'~ COBBLE GRAVEL SAND SILT/CLAY ~~t::; L.L. PL. PI. Wc {%)" ,,"- ,,-w -«
« «>- ww z~ >- Ww

L_e '" V> >- o~ ::lUi=. :I: ,,>-

pc 1 IBlJI.Ji 5-8 GW-G> N/A 58.2 35.1 6.7 - - - - - Gc =2.74

L 2 10m" 10-15 - N/A - - - - - - -
F 3 BULl' 15-20 GP---G1- N/A 60.7 32.5 6.8 - - - - Gs =2.80-
L

4 BULl' 20-25 - N/A - - - .- - - - -
c-

L 5 BULl' 25-34 GP-GI N/A 50.7 42.1 7.2 - - - - -

r 6 B1JLI' 35-40 - N/A - - - - - - - -
L

BULl'7 40-48 GW N/A 59.5 36.6 3.9 - - - - -
p-

8 B1JLI' 50-55 - N/A - - - - - - - -'L

p 9 B1JLI' 55-60 GW-GI N/A 72.4 21.2 6.4 - - - - -
L 10 BULl' 60-65 - N/A - - - - - - - -

Fe
11 BULl' 65-70 GP---G1- "N/A 65.8 26.5 7.7 - - - - - Gs =2.82

'c
12 BULr< 70-74 - N/A - - - - - - - -

r

i 13 B1JLI' 75-78 8M N/A 40.2 43.3 16.5 - - - - -L

L 14 BULP 80-85 - N/A - - - - - - - -
L,

c'
, ~ 1m,," o~_oo "'0_'" 'TI71 An.7 <;"<.1 Ii.? - - - - Ie: ~? _710.,
16 BTIT-~ 90-95 - N/A - - - - - - - -

c'

BULP GP-GI N/A Gs =2.7617 1100-10 54.3 37.0 8.7 - - - - -
l.

18 BULr<11-05-10 - N/A - - - - - - - -
c'

l, 19 BULP11-08-11 GW-Gl N/A 61.4 33.4 5.2 - - - - -
:1 20 BULP JL15-11BGP-GI N/A 52.4 37.8 10.1 - - - - -
L,

Remarks:

']
\
L r
LAB TEST SUMMARY

.,-~

130ring No. HD83-39
i~j

Susitna Hvdroelectric Proiect
SUSITNA JOINT VENTURE



SUS/TNA JO/NT VENTURE

S R
10ring No. RD83-39

'5usitna Hydroelectric Project

" BORING NO.
RD83 39

c
~':E PARTICLE SIZE ANALYSIS REMARKSd «w ATTERBERG MOIST.

L. z ~t; , LIMITS 1c0NTENw w o~>- SIEVE ANALYSIS ("!o) 0",~ ~ ::c- wVi(/)I>. I>. ........ ;;:"'6 COBBLE SAND SILT/CLAY '" w .... L.l. PL. PI. Wc{"!o)
F

:E :E~ I>.w -« GRAVEL o .... '"
« «>- Ww z~ >-ww
'" <n .... o~ :::Jui= ::c ::E ....

L

21 bmv 20-12 - N/A - - - - - - - -
c

0 22 bnr .~ 23 12 Gw-G N/A 68.9 25.6 5.5 - - - - -
f 23 BULl' 30-13 - N/A - - - - - - - -
L

BULl< SP-Sl N/A 56.3 34.0 9.7 - - - - Gs =2.7724 35-13 .-
f

BULl< N/A - - - -25 40-14 - - - - -L

26 BULK1'-45-14 GW-G N/A 68.4 26.3 5.3 - - - - -r

L.

c'

l.

"
r.

['

L

p'
L

0

:)
Remarks:

L,l.toR TE T SUMMA y
~ [Q"; ~ ., ; @) ,'I ';

,



SUSITNA JOINT VENTURE'lloring No. HD83-40

'Susitna Hvdroelectric Proiect

,-

,
BORING NO.

r
HD83 40
~'~ PARTICLE SIZE ANALYSIS REMARKSci «w ATTERBERG MOIST.

L z u ....
LIMITS kONTEN

_ V)

SIEVE ANALYSIS (%)
,

w w o~>- 0",~ ~ ::c- WV;VlQ. Q. w ........
iL V) ~ COBBLE GRAVEL SAND SILT/CLAY ~ ~ l/; LL. PL. PI. Wc(%lr :l; ~Q. Q.w -«

« «>- Ww Z~_ >- Ww
V) V) .... o~ :::lu .... ::c :l; ....

'c

1 IBT.JLI< 4-8 - N/A - - - - - - - -
r

L 2 ~ULl< 10-15 Gw-G1' N/A 52.6 38.9 8.5 - - - - -
r 3 BULl< 15-20 - N/A - - - - - - - -
;;

BULl< 20-25 N/A - - - - -4 - - - -
r

Gs -2.765 BULl< 25-30 GW N/A 59.7 36.1 4.2 - - - - -
·Cc.

6 BlJLl< 30-35 Gw-G!' N/A 69.3 24.4 6.3 - - - - -c'
L,

r
L,

r'

L,

f'i
L,I

"
L.

p'

,
"j

I

)J
]

Remarks:

c.
~A TEST SUMMARY I. .i!l ill "; i!l '" J!)i!l ' J



, BORING NO.
HD83-41

f'
6 ~'~ PARTICLE SIZE ANALYSIS REMARKS<{w ATTERBERG r~OIS\Z u ....

LIMITS ,-ONTENl...
_ V")

SIEVE ANALYSIS ('/0)
,

w w Ou.>
~ ~ I- w iii V1 0",
"- "-w ........

U:V1~ COBBLE SAND SILT/CLAY '" w .... LL. PL. PI. We ('/0)r" ~ ~"- ,,-w -<{ GRAVEL o .... V")

<{ <{> Ww z~_ >ww
V") V") .... ou. :::>u .... I::;; ....

L.

1 RULK 5-10 81'1 N/A 34.2 48.8 17.0 - - - - -
f"

L. 2 BULK 10-15 - N/A - - - - - - - -
r' 3 BULK 15-20 GP-G- N/A 55.1 35.9 9.0 - - - - - Gs =2.76
L

BULl< N/A4 20-25 - - - - - - - - -
r"

5 1sULl< 25-30 8P-~ N/A 32.6 57.5 9.9 - - - - -
L.

.' 6 1BULl< 30-35 GP-G N/A 47.0 43.7 9.3 - - - - - Gs =2.76

L,
7 BULl< 35-40 N/A - - - -- - - - -

p'

8 BULl< 40-45 - N/A - - - - - - - -
L,

9 BULl< 45-50 S!'l N/A 32.5 51.3 16.2 - - - - - Gs =2.78
r'

L 10 BULl< 50-55 - N/A - - - - - - - -
r 11 BULl< 55-60 GP-G N/A 54.7 39.4 5.9 - - - - -
L

BULF GP-G N/A 45.6 6.812 60-65 47.6 - - - - -
r 13 BULF 65-70 SW-~ N/A 40.1 48.1 11.8 - - - - -

J) 14 BULF 70-75 GM N/A 45.7 38.8 15.5 - - - - - Gs =2.68

)J
15 BULF 75-80 - N/A - - - - - - - -
16 BULF 80-83 - N/A - - - - - - - -

J]

II
)

'1 Remarks:

']

etA TEST SUMMARY
\loring No. HD83-41

$usitna Hvdroelectric Proiect
SUS/TNA JOINT VENTURE



SUSITNA JOINT VENTURE

R
loring No" HD83-42

Susitna Hydroelectric Project

~

" BORING NO.
HD83-42

e'l d ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«w

/
z vI-

LIMITS CONTEN
_ OJ>

SIEVE ANALYSIS ('10)
,

w w Cl~>- 0",~ ~ :c- WV:;V)
"- "-w 1-1- u:: V') ~ COBBLE GRAVEL SAND SILT/CLAY '" wI- LL. PL. PI. We ('10)~ ~"- "-w -« Cl I- OJ>

i « «>- WW Z~_ >-ww
OJ> OJ> I- Cl~ :::>VI- :c ;:;; l-

I iBULK 12-17 N/A - - - - - - - -
'I

)3 2 l3ULK 20-23 SP N/A 32.1 63.2 4.7 - - - - - G5 =2.76

BULK N/A 64.2 32.0 3.8

11
3 25-28 GW - - - - -
4 BULK 30-33 GP-GI N/A 64.0 29.1 6.9 - - - - -

] 5 BULP 35-38 SW N/A 46.7 48.9 4.4 - - - - -
6 BULP 40-43 - N/A - - - - - - - -

7 BULP 45-48 8M N/A 19.1 66.9 13.2 - - - - -
8 BULP 50-55 - N/A - - - - - - - -
9 BULP 55-60 SP N/A 47.6 44.1 3.3 - - - - - G5 =2.75

10 BULP 60-65 Gw-G N/A 61.6 32.6 5.8 - - - - -
11 BULK 65-68 SC N/A 31.5 32.9 35.6 - 26 18 8 -

Remarks:

JAB TEST SUMMA y @~ I!> ,, " , ' - 1



SUSITNA JOINT VENTURE

TEST SUMMARY
loring No. HD83-43

ldusitna Hydroelectric Project

· ... BORING NO.
HD83-43,.. '

d ~'::I: PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS«w
Z ~t:; , LIMITS kONTENL. w w o~>- SIEVE ANALYSIS (%) 0",~ ~ I- winV')
"- "-w >->- U::"'tj COBBLE GRAVEL SAND SILT/CLAY ~ ~t:; L.L. PL. PI. Wc (%)

r' ::I: ::1:,,- ,,-w -«
« «>- Ww Z~_ >- Ww

'" '" >-
o~ :::>U>- I ::I: >-

C,

1 BULK 10-15 SP N/A 46.3 50.2 3.5 - - - - -,.'
t, 2 BULK 15-20 GP N/A 50.1 46.8 3.1 - - - - -

p' 3 IBT.JLK 20-25 - N/A - - - - - - - -
L.

4 IBULI< 25-30 GW N/A 50.6 46.9 2.5 - - - - -
p'

BULB GW-G N/A5 30-35 56.9 35.4 7.7 - - - - -
L.

6 BULB 35-40 SP N/A 37.6 58.6 3.8 - - - - - Proctor D698

" _e __ ' I,~ <~~f'

L. 7 BULl< 40-45 GW-G N/A 70.6 24.4 5.0 - - - - - wopt=6.0%
G =2.83

r' 8 BUU 45-50 - N/A - - - - - - - -

9 BUU 50-55 SM-S< N/A 39.7 41.4 18.9 - 22 18 14 -
~:] 10 BUU 55-58 - N/A - - - - - - - -

':1
11 BULl 60-63 GM N/A 56.5 25.5 18.0 - - - - -

[, 12 BULl 65-67 SW N/A 41.1 56.8 2.1 - - - - -
,I]

Remarks:

)AI I. ~ "/ . w {' .



SUS/TNA JO/NT VENTURE'130ring No. HD83-44"

LSusitna Hydroelectric Project

,c
,

BORING NO.

'"'
HD83-44

d ~'~ PARTICLE SIZE ANALYSIS AHERBERG r~OIST:"
REMARKS<O(w

I. Z ~t;; , LIMITS ,-ONTENw w o~>- SIEVE ANALYSIS ("!o) 0«~ ~ J:- winV')

p'
"- "-w ......

u:::V')~ COBBLE GRAVEL SAND SILT/CLAY
«w ... LL PL P.L Wc{"!o)~ ~"- ,,-w -<0( 0'" '"<0( <0(>- Ww Z ~_ >-ww

'" '" ... o~ =>u ... J: ~ ...
I,

~']
1 RULK 10-15 sw N/A 44.6 52.7 2.7 - - - - -
2 BULK 15-18 SP N/A 34.7 60.8 4.5 - - - - -

r:l 3 BULK 18-25 - N/A - - - - - - - -
4 BULK 25-30 SP N/A 47.4 50.7 1.9 - - - - -

:;1
5 BULK 30-35 ~ N/A 64.4 31.7 3.9 - - - - -
6 IBULK 35-40 - N/A - - - - - - - - Proctor 698

_".._1'''_"~

IBULK N/A 33.5 63.6 2.9
wopt.=10.0

7 40-45 SP - - - - - I" -2.81

I "
8 IBULK 45-50 SW-SC N/A 39.9 51.4 8.7 - 25 20 5 -L"

[' 9 IBULK 50-55 ~-GI' N/A 51.0 43.4 5.6 - - - - -
10 om" 55-60 - N/A - - - - - - - -

[' 11 BULl< 60-65 ~-G N/A 53.4 39.5 7.1 - - - - -
0,

~:J
:']
'I]
;1

'I]

11
Remarks:

L,

,

'LAI TEST SUMMARY ~ I!l!~", .. ~ "'



SUSITNA JOINT VENTURE

SSM ARY
"Boring No. HD93-45
!

LSusitna Hydroelectric Project

,, BORING NO.
HD83-45

~.

~'~ REMARKSd «w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.z u ....
LIMITS IcONTEN

:1
_ V>

SIEVE ANALYSIS ('10)
,

w w Cl~>-

0""~ ~ :c- wif)Vl.,. "'w ........
U:: V1 tj COBBLE GRAVEL SAND SILT/CLAY g; ~ t;; L.L. P.L. PI. We ['10)~ ~.,. .,.w -«

« «>- Ww Z~_ >- Ww
V> V> .... Cl~ :::>u .... :c ~ ....,
1 BULK 0-4 - N/A - - - - - - - -c'

L, 2 BULK 4-7 G'W-GM N/A 60.2 32.0 7.8 X - - - -
,.1 3 \3ULK 10-13 N/A - - - - - - - -
L

bULK 14-17 GW-G N/A 62.9 31.2 5.94 - - - - -
c'

5 /BULK 20-23 - N/A - - - - - - - -'.
6 ~ULK 24-27 GM N/A 47.8 40.1 12.4 X No -PI sti -

~:J
7 iBULK 30-33 N/A - - - - - - - --

1.:1 8 iBULK 35-38 SI'i'-SI- N/A 39.2 51.5 9.3 X - - - -
9 iBULK 40-43 - N/A - - - - - - - -

1.'1
10 iBULK 45-47 GP-G N/A 45.2 46.4 8.4 - - - - -

''I 11 BULK 50-53 - N/A - - - - - - - -

,
L.

r:
,
L,

i'

l.

,]

;1 Remarks:

i
!LAB TE T U M ©: -,r . .I!J . I



SUSITNA JOINT VENTURE!loring No. HD83-46

ISusitna Hydroelectric Project

i BORING NO.
HD83-46

)1
d ~'::li PARTICLE SIZE ANALYSIS ATTERBERG r~OISt"

REMARKS«w
Z ~t; , LIMITS ONTENw w Q~>- SIEVE ANALYSIS ['10) 0",~ ~ :r- WV;Vl
"- "-w >->-

U:Vl~ COBBLE GRAVEL SAND SILT/CLAY ~~t::; L.L. n. PI. We ('10)::li ::li,,- ,,-w -«« «>- Ww z~ >- Ww

"' "' >-
Q~ ::>ui= :r ::li >-

1 , Im"o ?-~ - N/A - - - - - - - -
L. ? BTlT.' ~-10 Gw-G N/A 54.3 33.1 10.6 - - - - -
pi

3 B1JLP 10-13 N/A - - - - -- - - -
L, Organic contento

'~]
4 B1JLP 13-16 CH N/A 24.7 18.0 57.3 - 56 52 4 - 13.9%

IurganJ_c content=
5 B1JLP 17-20 8M N/A 5.9 47.5 46.6 - No -PI sti - 2.8%

;1] 6 BULf 20-25 - N/A - - - - - - - -

I] 7 B1JLP 25-29 GP-GI N/A 48.2 42.4 9.4 - - - - -
8 B1JLP 30-34 - N/A - - - - - - - -

:1 9 B1JLP 34-39 GP-GI N/A 46.8 43.7 9.5 - - - - -
f~

10 B1JLP 40-45 SP N/A 32.3 63.5 4.2 - - - - -

11 BULf 45-48 - N/A - - - - - - - -

Remarks:

II
.

LC.AB TEST SUMMARY l ~ ® -/ ~ .. @ .,~, .! f;
• "



SUSITNA JOINT VENTURE'loring No. HD83-47
I

'$usitna Hydroelectric Project

,
BORING NO. HD83-47,,,

~'~ REMARKSd «w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
t"

Z v ....
LIMITS CONTEN- '" SIEVE ANAlYSIS ("!o)

,
w LU o~>- 0",~ ~ :1:- win Vl
"- "-LU ........

U:Vl~ COBBLE SAND SILT/CLAY ~~t;:; U. n. PI. We ('10)f' ~ ~"- ,,-w -« GRAVEL
« «>- w LU z~ >- w LU

'" '" .... o~ :::lui=: :I: ~ ....

'.
1 ~ULK 2-4 GP-GM N/A 63.3 30.5 6.2 - - - - -

p'

L. 2 BULK 4-8 8M N/A 35.5 45.8 18.7 - No -PI sti -

f' 3 BULK 10-14 - N/A - - - - - - - -
L,

4 BULK 20-23 Gw-G N/A 56.7 36.0 7.3 - - - - -

~] 5 IsULK 24-28 SP N/A 37.7 59.0 3.3 - - - - -

J 6 IsULK 30-33 - N/A - - - - - - - -

11 7 IsULK 34-38 GW N/A 50.6 44.8 4.6 - - - - -

'1 8 IsULK 40-41 SP-8/- N/A 14.1 77.7 8.2 - - - - -

9 I.sULK 41-45 - N/A - - - - - - - -

L, 10 I.sULK 45-48 - N/A - - - - - - - -

F~] 11 BULK 60-64 GW-Qo N/A 47.1 43.0 9.9 - 18 15 3 -

12 BULl< 64-65 - N/A - - - - - - - -

Remarks:

'tAP TEST SUMMARY ~ ® --,i ~ :;J
@

, -;



SUSITNA JOINT VENTURE'j3oring No.' HD83-48
j

'.:Susitna Hydroelectric Project

BORING NO.
HD83-48

ccJ
(j ~'::E PARTICLE SIZE ANALYSIS MOIST.

REMARKS<{w ATTERBERGz u ...
LIMITS kONTENLc

_ V">

SIEVE ANAlYSIS {%J
,

w w 0"'>- 0",~ ~ r- WV')V1
"- "- ...... i:i: V1 6 COBBLE S,lNO SILT/CLAY '" w ... Uc H. PI. Wc(%l

1"
:l': ::E~ ,,-w -<{ GRAVEL 0'" V">
<{ <{>- Ww

5d~
>- Ww

V"> V"> ... 0'" r:l': ...

1 ~ULK 10-15 - N/A - - - - - - - -
"
e 2 BULl' 15-19 SP N/A 14.9 80.7 4.4 - - - - -

ic 3 BULl' 19-25 - N/A - - - - - - - -
L,

4 1BULl' 25-30 SP-S!' N/A 42.5 48.9 8.6 - No -PI sti -
,!

5 BULl' 30-35 - N/A - - - - - - - -
L

6 BULl' 35-40 GW N/A 67.2 31.2 1.6 - - - - -
c'

G
7 BULl' 42-47 GW N/A 53.2 43.9 2.7 - - - - -

r 8 BULl' 50-55 - N/A - - - - - - - -
L

9 BULl' 55-58 SF N/A 20.7 76.1 3.2 - Nc -PI sti f.. _

['

Gc 10 BULP 60-65 - N/A - - - - - - - -

f' 11 BUU 65-69 GW-GI N/A 32.9 60.9 6.2 - - - - -
L" 12 BULl' 70-75 GP-GI N/A 51.2 38.0 10.8 - - - - -
i'J 13 BUU 75-78 - N/A - - - - - - - -

" 14 BULl 80-85 GC N/A 49.7 33.7 16.6 X 27 18 9 -

15 Bl,JLI 85-88 GP-Gl N/A 57.2 33.8 9.0 - - - - -

Lr'

}
J

ill Remarks:

)J
'it AR TEST SUMMARY I.MI!J-i!", @





SUSITNA JOINT VENTURE'i3oring No. HD83-1
I

'ousitna Hydroelectric Project

, BORING NO. HD83-1

d ~,~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS

<l:w
Z u>-

LIMITS CONTEN_V>
SIEVE ANALYSIS (%)

,
L. W W o~>- 0",~ ~ :::- winV')

"- "-w >->- U::V>5 COBBLE SAND SILT/CLAY '" w >- L.L. P.L. PI. Wc (%)
r"

~ ~"- ,,-w -<0: GRAVEL 0>- V>
<0: <0:>- Ww z~ >- Ww
V> V> >- o~ ::::lU~ ::: ::; >-

i.,
BULK N/A 18.31 2-9 SM 33.4 48.3 - - - - -

("
8.9

t, 2 SPT 9-10 - - - - - - - - -

t' 3 BULl< 19-20 SM N/A 20.2 49.1 30.7 X - - - -

". 4 BULl< 26-28 8M N/A 29.8 40.0 30.2 - - - - -
c', 5 SPT 28-29 - - - - - - - - - -

". 6 BUI.J< 32-34 SM-SC N/A 21.1 39.5 39.4 X 18 13 5 -
c

7 BUI.J< 37-38 - - - - - - - - - -",
t' tl tiPT 38-3'0) - - - - - - - - -
sil 9 BUI.J< 44-45 - - - - - - - - - -
r' 10 IBULl< :>U-:,2 tiM J;J/A 11.3 42. / 4b.U X 1'010 -1'1 stl p-
L,

t' 11 BUI.J< 55-56 SM N/A 17.8 41.4 40.8 - - - - -

~i 12 BUI.J< 60-62 8M N/A 27.0 32.9 40.1 - - - - -
y' 13 BUI.J< 65-66 sc N/A 25.8 37.8 36.4 - 24 14 10 -
t,

tl
13B SPT 69-71 sc - - - - - 42 18 24 12.4

14 BUI.J< 71-72 8M N/A 19.7 35.1 45.2 X - - - -

15 'BUI.J< 75-76 SM N/A 22.6 41.1 36.3 - - - - -s,1
16 BUI.J< 77 - - - - - - - - - -

c'

)1 17 BUI.J< 80-81 SM N/A 30.2 39.7 30.1 - - - - -

18 BUI.J< 85-88 8M N/A 21.3 42.3 36.4 - Nep-Plasti ["'-

~I 18B SPT 89-90 - - - - - - - - - 11.3

Remarks:

1
·LA: TEST SUMMARY l ® -I ,I!l...



SUSITNA JOINT VENTUflE-loring No. HD83-1

$usitna Hydroelectric Project

-- .

,-'

BORING NO. HD83-1
"

c' 0 ~'::E PARTICLE SIZE ANALYSIS ATTERBERG
REMARKS

~«W MOIST.Z v>-
LIMITS 1c0NTEN

_ V>

SIEVE ANALYSIS ("!oj
,

w w ,,~>-

c" ~ ~ I- L1JiJiV') 0",
~ ~ >->- U::V>tj "'W>-::E ::E:e ~w -« COBBLE GRAVEL SAND SILT/CLAY " >- V> LL P.L. PI. Wc{"!o)« «>- WW Z~_

~~~c' V> V> >- ,,~ "'v>-

C,

N/A19 PTITJ:( 90-92 8M 20.5 44.7 34.8 - - - -
(

1
20 BULK 95-96 8/-1 N/A 37.4 43.0 19.6 - - - - -
21 IRfIT.K 00-10 8M N/A 30.4 40.5 29.4 - - - - -

)1
22 iRrrr .K 07-101 8M N/A 19.8 47.3 32.9 X No -PI sti :-

23 BULK 14-11 8M N/A 27.3 43.4 29.3 - - - - -
,J

24 !RfIT.K 21-12 8M N/A 29.9 41.2 28.9 - 17 15 2 4.4

25 BULK 26-121 8M N/A 21.6 48.9 29.5 _. 17 15 2 2.6

26 Rrrr.K 31-13 SM-S~ N/A 9.2 54.3 36.5 - 19 14 5 5.3

~Ii 27 BULK 36-131 SM+S~ N/A 12.0 50.9 37.1 - 20 14 8 5.8

BULK N/A28 41-14 8M 17.8 56.7 26.1 X 18 16 2 2.7

)
29 I"'IT.J:( 46-141 8M N/A 21.5 51.4 27.1 - Non PIaptic 4.7

,
30 BULK 51-15 -, - - - - - - - - -

Ii
;

31 !PTITJ:( 61-16 8M N/A 35.3 41.6 23.1 Non PIa tic 2.9i -,
32 BULK 66-16 - - - - - - - - - 3.1

33 PTIT J:( 74-17 - - - - - - - - - 1.3

Ii]
34 BULK 78-18 8M N/A 13.6 74.4 12.0 - - - - 0.6

35 83-18 8M N/A 38.1 49.8 12.1 - Non PIa tic 2.2

]
,

36 BULK 88-19 8M N/A 43.4 44.0 12.6 - - - 2.7

37 "'IT .J:( 94-19 8M N/A 10.8 64.0 25.2 X. Non PIa tic -

I'
, 38 BULK~00-20 8M N/A .20.1 :o2 •.L 27.8 - 18 16 L .LL.t>
i,

Remarks:

0

'1
'dAB TEST SUMMARY UJi i~

- _.. _..- -

iQ ':'/ ·'1 ~ If f!) ,'J,
,i7lJ !



SUS/TNA JOINT VENTURE130ring No. HD83-1

C$usitna Hydroelectric Project

L BORING NO. HD83-1
i~

(j ~'~«w PARTICLE SIZE ANALYSIS ATTERBERG r~OIST-
REMARKS

Z v ....L _ <n

SIEVE ANALYSIS ("!o) I LIMITS ,-ONTENw w o~>-
~ ~ :c- wU'iV) 0",
"- "-w ........

u:<n~ ~~l";;
L

~ ~"- ,,-w -« COBBLE GRAVEL SAND SILT/CLAY L.L. PL. PI. Wc("!o)« «>- WlU Z~_ >- lU lU
<n <n .... o~ ::>v .... :c ::l: ....

Le

p
39 BULK~08-21 SW-SI- N/A 21.3 69.2 9.5 - - - - -

L 40 BULK~25-23 8M N/A 15.4 63.7 20.9 - Non PIa tic -
pi 41 BULK~43-24 8M-SC N/A 22.0 38.9 39.1 X 20 16 4 -
L,

42 BULK255-25 CL N/A 11.7 21.8 61.0 26 18 8 13.2 Organic Content
- -

r'
2.1%

43 BULl< 260-26 SC N/A 22.4 37.8 39.8 - 31 17 14 8.5 Organic Content
i, 1.4%

r 44 BULF 263-26 8M N/A 18.5 32.4 49.1 - - - - 18.0

L
45 BULl< 270-27 CL N/A 0.7 6.1 93.2 - - - 22.7-

r 46 BULl' '/76-27 CL-MI N/A -0- 1.6 98.4 X 25 20 5 21.4
L

47 BULl< 282-28 CL N/A -0- 5.3 94.7 - 31 22 9 24.0
r
L 48 BULl' 290-29 CL N/A -0- 2.5 97.5 - 29 22 7 22.0

[ 49 BUIJ 295-29 GM N/A 35.2 34.6 30.2 - - - - -
50 BULf 299-30 GM N/A 34.2 28.2 37.6 X - - - -

[ 51 BUIJ~04-30 - - - - - - - - - -

[ 52 I ""IT.I<h05-30 GW-GI N/A 66.6 26.7 6.7 - - - - -

53 BUIJ1308-30 ~ GP-GI N/A 72.5 19.7 7.8 - - - - -
r 54 I!>TIT.I<1'>09-31P GP-GI N/A 51.1 37.4 11.5 X NonI-Pla~tic l-
t

55 BUIJ1312-31~ GP N/A 64.8 33.0 2.2 - - - - -
i'

Li
56 BULl:[314-31pGW N/A 58.0 39.9 2.1 - - - - -

c' 57 BUIJ316-317SW N/A 37.8 59.1 3.1 - - - -
L,

58 BULl321--32rz GP N/A 61.0 34::5 4.:> - - -

L: Remarks:

r'

L,
0

"
L, 4 R TEST SUMMARY , I!)



SUSITNA JOINT VENTURE'jloring No. HD83-2

-Susitna Hydroelectric Project

" BORING NO. HD83-2
C'

0 ~,~
PARTICLE SIZE ANALYSIS REMARKS

[:<-o:w AHERBERG MOIST.
l, z u>- LIMITS CONTEN

_ V>

SIEVE ANALYSIS (%J
,

w w Cl~>-
~ ~ 0:- WV;Vl 0",
"- "-w >->- U::Vltj ~ ~t;;V' ~ ~"- ,,-w --0: COBBLE GRAVEL SAND SILT/CLAY LL PL. PI. Wc [%)
-0: -0:>- Ww Z~_ >- Ww
V> V> >- Cl~ =>u>- 0: ::; >-

C,

1 brrru 3 8 81-1 12.2 27.1 47.5 13.2 - - - -p'

L, 2 SPT 8-10 8M 0.0 26.0 55.1 18.9 - - - - 12.5

r 3 BULK 13-14 GM 9.7 44.4 31.3 13.1 - 20 17 3 8.1
L.

BULK GP-(~4 14-17 8.8 57.8 24.4 9.0 - - - - 17.7
r'
L, 5 SPT - - - - - - - - - - -

p' 6 BULK 18-2 GM 0.0 51.0 36.9 12.1 - - - - 12.7

l.;
7 20-21 16.6SPI' - - - - - - - - -

r' 8 BULK 24-25 8M 0.0 2.8 74.5 22.7 - No -PI sti 10.8
l;

[:
9 SPT 28-29 - - - - - - - - - 12.1

10 BULI< 33-34 8M 0.0 4.8 79.2 16.0 - - - - 8.2

( 11 Bl.JU 36-37 sw- ~ 0.0 12.7 76.5 10.8 - - - - 6.1

12 SPT 38-39 - - - - - - - - - 5.9

(I 13 BW 40-41 SC 0.0 2.1 64.9 33.0 - 34 23 11 19.2

~]
14 BW 44-45 8M 0.0 0.9 85.7 13.4 - - - - -
15 BW 46-47 8M 0.0 15.1 70.1 14.8 6.4- - - -

rJ 16 BW 49-50 sw- M 0.0 16.1 72.9 11.0 - - - - 5.2

'I
j

17 BW 52-53 8M 0.0 5.5 82.0 12.5 - Nc -PI sti ~ -

18 BW 55-56 sw- M 0.0 3.5 84.9 11.6 - Nc -PI sti ~ 6.1

:IJ 19 SPT 58-59 - - - - - - - - - -
20 BW 61-62 sw- M 0.0 29.1 59.8 11.1 - - - - -

]
Remarks:

(I

c. AR TEST SUMMARY ®- @J.



SUS/TNA JO/NT VENTUREporing No. HD83-2

c,susitna Hydroelectric Project

c~, BORING NO. HD83-Z

r d ~,~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
~<{wZ u .... , LIMITS fcONTENt, - '" SIEVE ANALYSIS ('10)w w ou..>- Oc<~ ~ :r- wViV)

"'- "'- ........
~V)~ COBBLE GRAVEL SAND SILT/CLAY ~ ~t;; L.t. P. L. PI. We ('10)~ ~~ ",-W -<{

F w W Z~_ >- W w<{ <{>- :r ~ ....'" '" .... ou.. =<u ....
L

.." 10m c c:t:._" ., ."" () () 7 ., 07 Q ,., Q - Ur _D' '~H ., .,
F

L ?? IRTTU 71-7? SW- IM n ?l'Ln h1.Q 10.1 - - - - h n

7-' 23 Bille 76-77 - - - - - - - - -
L,

[""

t,

r'
L

rL
r
L

[

rt
[
r
L

;-
L,

p'

~ Remarks:

7'

L.

,

ieLAB TEST SUMMARY I@ f!)
=I I!l@ : ;

,



SUS/TNA JOINT VENTURE

SUMMARY
']30ring No. HD83-3

'Susitna Hydroelectric Project

~'

,;
BORING NO. HD83-3

~
~,~ REMARKSd ~<{w PARTICLE SIZE ANALYSIS ATTERBERG >-~OISlL Z ~li; LIMITS ~ONTENw w Cl~>- SIEVE ANALYSIS ('to)

,
~ ~ :1:- Wv;V') 0",

r
c.. o..w >->- u::V')~ COBBLE GRAVEL SAND SILT/CLAY ~ ~ t;; U, H, n We ('to)~ ~o.. o..W -<{
<{ <{>- WW Z ~_ >- Ww
V'> V'> >- Cl~ ::::>U>- :I: ::;; >-

P,

pi 1 "'TIT J' 7-9 - - - - - - - - - -
L, 2 [mIT .1< 14-15 8M-Sf 0.0 13.0 41.7 45.3 X 2 14 6 15.4

171
3 SPT 18-19 ML 1 14 1 11.8- - - - -

l

4 BULB 22-23 MTJT< 0.0 12.0 37.0 51.0 ,- I 15 4 14.6
p<

l, 5 BPI' 28-29 - - - - - - - - - 12.0

L: 6 BULB 30-31 SM-Sf 0.0 7.6 44.0 48.4 - 2 14 6 10.5

L. 7 BULB 36-37 - - - - - - - - - 14.3

[' 8 BPI' 38-40 SM+Sf 0.0 12.9 45.8 41.3 X 1 13 5 10.6

9 Em 46-47 - - - - - - - - - 6.2
r
l 10 BPI' 58-59 - - - - - - - - - 12.3

[
11 BlJ:U 63-64 - - - - - - - - - 4.4

rz BULB -68=09 - - - - - - :>.:>

[ 13 IBlJLI< 73-74 Gt~ U.U 44.L .jU.L L:>.b - l'pn-t' as,
LC "'."

[
r
L
c

L

.
L

[
Remarks:

,

L

r'

L AC TEST W", l!l ..



SUSITNA JOINT VENTURE130ring No. HD83-4

C$usitna Hydroelectric Project

~

" BORING NO' HD83-4
p

6 ~,~ PARTICLE SIZE ANALYSIS REMARKS
~«W ATTERBERG MOIST.

t, Z u>-_ V>

SIEVE ANALYSIS ('!o)
, LIMITS ,-ONTENw w Ou..>-

~ ~ :1:- WV:;Vl 0",
"- "- >->- U:::V)~ 2:i ~ t:;

r' ~ ~~ "-w -« COBBLE GRAVEL SAND SILT/CLAY L.L. p.L. PI. We ('!o)
« «>- WW Z ~_ >- Ww
V> V> >- O~ ::>u>- :I: ~ >-

i,

f' 1 6FT 7-8 SM 0.0 14.4 51.6 34.0 - - - - 12.2

t, 2 aULK 7-9 SM 0.0 30.3 44.8 24.9 - No -PI sti -

r 3 ~ 17-19 8M 0.0 8.2 43.7 48.1 - - - - 15.0
L,

4 ~ULK 17-19 SM 0.0 17.5 46.2 36.3 '- No -PI sti -
(

~ULK 18.6 44.8 36.6c, 5 23-24 SM 0.0 - - - - -

p' 6 BULK 31-32 ML 0.0 1.8 27.0 71.2 X 21 18 3 16.7

", BULK 8W-sr-: sti7 35-36 8.3 39.2 41.0 11.5 - No -PI -
f'

L, 8 SPI' 47-49 - - - - - - - - - -

f 9 BULK 58-59 8M 0.0 24.3 46.5 29.2 - 17 16 1 -
~ 10 BULK 60-61 SM 0.0 16.1 37.7 46.2 X 17 14 3 -

ril 11 BULK 73-74 - - - - - - - - - 14.7

12 BULK 77-78 CL 0.0 0.4 11.0 88.6 - 28 19 9 15.4

r'l
t.~ 13 BULK 85-86 SC 0.0 25.8 28.3 45.9 X 24 17 7 8.3

~j
14 BULK 87-88 SM-SI 0.0 20.5 43.4 36.1 - 19 14 5 -

t'l
L,J

~I
I

L Remarks:
.

:[
tAB TEST SUMMARY f!) . l!J , !



SUS/TNA JOINT VENTURE
W~oring No. HD83-S

c$usitna Hydroelectric Project

" BORING NO. HD83-S

rc' a ~'::E PARTICLE SIZE ANALYSIS REMARKS«w ATTERBERG MOIST.z ~t; LIMITS CONTEN'L, w W o~>- SIEVE ANALYSIS ('10)
,

~ ~ I- wti)(/) 0",
"- "- >->- U:"'t'j '" w >-r' ::E ::E~ o.W -« COBBLE GRAVEL SAND SILT/CLAY o >- '" L.L. PL. PI. We ('10)
« «>- WW z~_ >- Ww

'" '" >- o~ =>U>- I ::E >-

t,

r' 1 BULl< 8-9 SM 0.0 0.0 68.5 31.5 - - - - - ;,,=2.69

t, 2 BULl< 14-15 CL-MI 0.0 1.4 32.6 66.0 X 22 16 5 46.5

[: 3 B\.lLI< 21-22 CL 0.0 0.5 12.1 87.4 X 31 20 11 74.5

CL-MI4 SPT 28-30 - - - - - 46 28 18 40.7
p'

L, 5 B\.lLI< 28-30 - - - - - - - - - 44.6

p' 6 BULl< 38-39 MH - - - - - 53 31 22 30.4 Gs =2.75

L,
7 BULl< 41-42 CL 0.0 3.3 18.6 78.1 X 31 21 10 -

[' 8 BULl< 44-45 GW 0.0 59.4 36.3 4.3 - - - - -

(
9 BULl' 47-48 GW 0.0 67.9 29.4 2.7 - - - - 6.4

10 BULl' 50-51 SP 0.0 35.4 61.1 3.5 - - - - 8.4

(il 11 BULl' 77-78 - - - - - - - - - -
12 BULl' 83-84 - - - - - - - - - -

L'

IT
13 BULl' 86-87 SM 0.0 28.2 34.6 37.2 X 18 16 2 9.0

! 14 BULl' 93-94 8M 0.0 21.0 29.9 49.1 X - - - 7.0

L,
15 BULl' 00-10 Gt'J 5.2 40.6 34.1 15.8 X - - - -

c'
16 BULl' ~10-11 GW 0.0 71.3 24.1 4.6 - - - - -

'0
c' 17 BULl'1123-12I"SM 0.0 0.0 58.1 41.9 X Nop-Pli'lsti f:' -

L. 18 BULl'1129-13P- - - - - - - - - -

r' 19 BULl'1135-13P - - - - - - - - - -
" 20 BULl'1137-13~ - - - - - - - - - -

~ Remarks:

" .
C,.

c'

L-:"AB TEST SUMMARY (!) c, . @ . " I:)



SUS/TNA JOINT VENTURE'130ring No. HD83-6
I

'Susitna Hydroelectric Project

L BORING NO. HD83-6
T'

d ~,~ PARTICLE SIZE ANALYSIS REMARKS
~<iw ATTERBERG MOIST.

L, z u ....
LIMITS CONTEN- '" SIEVE ANALYSIS (%)

,
w w Cl~>-
~ ~ :r:- win Vl 0",
"- "-w ........

~V1a COBBLE GRAVEL SAND SILT/CLAY ~ ~t:; U. P. L. PI. Wc (%)r' ::; ::;,,- "-w -<i
<i <i>- WW Z ~_ >- Ww

'" '" .... Cl~ :::>u .... :r: ::; ....

1 BULl< 11-15 SM N/A 16.1 46.8 37.1 - - - - 10.5 G8 =2.69

[ 2 BULl< 18-20 SM N/A 35.9 36.8 28.3 - - - - -

[ 3 BULl< 24-26 SM N/A 15.4 43.6 41.0 X 17 14 3 -
4 1BULl< 32-38 CL N/A 10.2 31.0 58.8 ·X 29 20 9 - G8 =2.74

r 5 BULl< 41-43 CL/MI N/A 2.5 8.0 89.5 X 44 27 17 -
L

L
6 BULl< 46-48 CL N/A 0.2 4.3 95.7 - 32 23 9 -

1L
7 BUL~ 50-51 ML N/A 17.1 23.1 59.8 X - - - -

r
BULl< N/At, 8 52-54 SM 30.6 42.0 27.4 X - - - -

r'
9 BUL~ 56-57 GP-G N/A 48.1 40.5 11.4 - - - - -

R: 10 BUL~ 69-70 SW-SI- N/A 36.7 52.2 11.1 - - - - -

r,
11 BULl< 77-79 - N/A - - - - - - - -
12 BULl< 83-85 GP N/A 68.0 27.5 4.5 - - - - -

r: 13 BULP 86-88 - N/A - - - - - - - -

r;
14 BULP 91-93 SM N/A 5.8 58.6 35.6 - - - - -
15 BULP 94-96 SM-SI N/A 4.6 60.4 35.0 - 25 21 4 -

[' 16 BULP -,-04-10 SM-SJ N/A 0.6 57.0 42.4 - 28 22 6 -
[ok

17 SPT 108-10~ - N/A - - - - - - - 26.9
['I, 18 BOU -,-08-10~SM N/A 10.7 56.0 33.3 X - - - -

r 19 BULP ~15-11 17 - N/A - - - - - - - -
, !

20 BULl ~24-12 pSM N/A 2.4 58.0 39.2 X 22 2C ~ -
F

L, Remarks:

r-
'.
"

"A8 TEST SUMMARY (f) ...., . @- I .~



SUS/TNA JOINT VENTURE'Boring No. HD83-6
t

'13usitna Hydroelectric Project

J BORING NO. HD83-6

n
~I::I: PARTICLE SIZE ANALYSIS REMARKSCi i;i«w ATTERBERG MOIST.

L z u .... I LIMITS fcONTEN- '" SIEVE ANALYSIS ("!o)w w 0"-> 0",~ ~ J:- winV')
"- "-w ........

U:V1~ COBBLE GRAVEL SAND SILT/CLAY ~~t;:; L.L. P.L. n Wc (%)
f

::I: ::1:,,- ,,-w -«
« «> Ww Z~_ >ww

'" '" .... 0"- =>u .... J: ::1: ....
i

r ?l IRTJT,~ ] 25.S N/A - - - - - - - -
i

"
L

r
L

('

L

r
iie

if

iL

p

L

C'

~.

rr
"
ic

,"
L

i

L

[
Remarks:

'0

L
,

L
A~ TEST SUMMARY ffi ID -/ ffi '" (1) /ffi' • )



SUSITNA JOINT VENTURE

ST SUMMARY
loring No. HD83-7

'Susitna Hydroelectric Project

\
, BORING NO. HD83-7
~,

d ~,~
PARTICLE SIZE ANALYSIS AHERBERG Ir~OIS\

REMARKS
~«w

C, z u ....
LIMITS t<-ONTEN

_ V)

SIEVE ANALYSIS ("!o)
,

w w o~>- 0",~ ~ :1:- l;!:!v;V1
"- "-w ........

~V)i'5 COBBLE GRAVEL SAND SILT/CLAY ~ ~:n L,L, PL. PI. Wc["!o),.' ~ ~"- ,,-w -«
« «>- Ww Z~_ >- Ww

J V) V) .... o~ ::>u .... :I: ::; ....

,I 1 10m" 7-8 SP N/A 15.5 81.5 3.0 - - - -
L 2 BlJIJ< 14-16 ML N/A 0.0 14.7 85.3 X - - - -

" 3 BULl' 20-28 ML 3.8 19.6 18.0 58.6 - - - - 24.3
d

4 BULl< 35-38 - N/A - - - '- - - - 31.2
ff!

l.1r 5 BULl< 44-47 ~1L N/A 3.4 21.2 75.4 X - - - 23.2

~, 6 BUL~ 55-58 - N/A - - - - - - - 24.0
f

L
7 BULl< 61-62 SM N/A 0.0 72.5 26.6 X No -PI sti 2.5

"L} 8 Buu< 64-68 SM-S( N/A 36.1 54.9 32.5 - 18 14 4 1.7

9 BULl< 75-79 SP-Sl N/A 39.4 55.5 5.1 - - - - -r
[

il
i]

fl
f'

Remarks:

:1,

L~AI TE ~~ . III I



SUSITNA JOINT VENTURE

R
'13oring No.. HD83-8

l

i.Susitna Hydroelectric Project

f
BORING NO. HD83-8

'"
d

~,~
PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKSf;1<w

L. Z ~t:; , LIMITS CONTENw w o~> SIEVE ANAlYSIS (%) 0",~ ~ .J:;:- wUiV)
0.. 0..

U:"'~ ~ ~ l;;f' ~ ~~
..... w COBBLE GRAVEL SAND SILT/CLAY L.L. Pl. PI. Wc (%)o..w -<

< <> w~ Z ~_ >ww

'" '" ..... 0_ :::>u ..... J: ~ .....
i-

,..' 1 >"tt " 6-8 - N/A - - - - - -
L 2 BULK 11-13 8M N/A 9.5 61.4 29.1 - - - - -
r: 3 ~ULK 16-18 - N/A - - - - - - - -
i.e

4 BULK 21-23 8M N/A 28.4 51.3 20.3 'X No -PI sti -
t;

L,T! 5 BULK 26-28 - N/A - - - - - - - -
c.: 6 BULK 31-33 8M N/A 12.1 68.2 19.7 - - - - -
L

BULK7 36-38 - N/A - - - - - - - -
ft

8 iBULK 41-43 - N/A - - - - - - - -L

i' 9 BULK 46-48 8M N/A 19.0 46.6 34.4 - 15 14 1 -
L 10 iBuLB 51-53 SP-S!- N/A 22.6 71.3 6.1 - - - - -
r 11 BUI.J< 56-58 8M N/A 29.8 53.7 16.5 - - - - -
L

12 BUI.J< 61-63 8M N/A 9.3 58.4 32.3 X 20 18 2 -
f
L 13 BUI.J< 66-68 - N/A - - - - - - - -

f 14 BUI.J< 72-73 8M N/A 6.0 68.2 25.8 - - - - -
de

BUI.J<15 75-76 - N/A - - - - - - - -
r 16 BULB 76 - N/A - - - - - - - -
L

r-
L

7

LJ

r;Y
;
L. Remarks:
r

L

c'

L A.l:l TEST SUMMA y [ @ ". (!) .• ~. . '



SUSITNA JOINT VENTURE

rc

BORING NO. HD83-9
p'

~ ,'~ REMARKSd «w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.z u ....
~ONTENc, _ V>

SIEVE ANALYSIS (%)
, LIMITSw w au..>- 0",~ ~ :I:- wViV)

"'- "'- ........ U::V)6 ~~~p' ~ ~~ ",-w -« COBBLE ,GRAVEL SAND SILT/CLAY L.L. p.L. PI. Wc (%)
« «>- Ww z~_ >- Ww
V> V> .... a==. =>u .... :I: ~ ....

c,,

1 BULl< 5-7 8M N/A - - - - - - - -
pc'

t, 2 BULl< 10-12 8M N/A 33.4 50.7 15.9 X - - - -
c' 3 BULl< 15-17 - N/A - - - - - - - -
L

IBULI< N/A 38.1 46.6 15.34 20-22 8M - - - - -
r'
L, I· 5 BULl< 25-27 - N/A - - - - - - - -
p' 6 BULl< 30-32 8M N/A 40.2 42.6 17.2 - - - - -
c,

7 BULl< 35-37 N/A- - - - - - - - -

] 8 BULl< 40-42 8M N/A 16.4 47.1 36.5 X No -PI sti : -

r\}
9 BULl< 46-48 8M N/A 24.1 44.3 31.6 X - - - -

L, 10 BULl< 50-52 8M N/A 30.4 40.7 28.9 - 16 14 2 -

t' 11 BULl< 56-58 - N/A - - - - - - - -
L,

12 BUL!< 60-62 8M N/A 32.6 48.4 19.0 - - - - -
c',

L, 13 BULl< 66-68 - N/A - - - - - - - -

1\ 14 BULl< 70-72 8M N/A 27.5 46.9 25.6 - No -PI sti : -
c.

15 BULl< 76-78 N/A - - - -- - - - -
r' 16 BUIJ 80-82 8M N/A 30.5 43.5 26.0 - - - - -
Co

"
17 BUIJ 86-88 - N/A - - - - - - - -

c" 18 BUIJ 90 92 - NjA - - - - - - -

!' 19 BUIJ 95-97 8M NjA 17.2 47.8 35.0 - It 1~ " -

~r ~u -.LU - L'I P.. - - - - - - - -

L
i

1

Remarks:

r~J
)
~A TEST SUMMARY ® ""', , ~ .il) ,

'poring No. HD83-9

'Susitna Hydroelectric Project



REMARKS
AHERBERG MOIST.

LIMITS IcONTEN

23 15 8 -

BORING NO. HD83-9

0 ~,~
PARTICLE SIZE ANALYSIS~«wz u>- ,- on SIEVE ANAlYSIS ("!ojw w Ou..> 0",~ ~ I- winV')

'" w >-Q. Q. w >->-
U:~t5 COBBLE GRAVEL SAND SILT/CLAY~ ~Q. Q.W -« o >- on

« «> Ww 5ui= > Ww
on on >- ou.. I ::; >-

21 BULl< 05-10 SC N/A 15.4 45.1 39.5 X

C~l '-- ---,

L.

p'

L,

I'
L

Remarks:

SUS/TNA JOINT VENTURE

c'

r

[1
1

---1

'~6..B TEST SUMMARY
'!loring No. HD83-9

I .
'~Susitna Hydroelectric Project



SUS/TNA JOINT VENTURE

S RY
Boring No. HD83-49
I

~Susitna Hydroelectric Project

,
BORING NO. HD83-49

r

~'~ REMARKSd «ou PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
L, Z !:dtii , LIMITS kONTENou ou o~>- SIEVE ANAlYSIS (%) 0",~ ~ I- wijiV'l

0- 0- ..........
U::"'~ COBBLE SILT/CLAY ~~~ l.l. Pol. PI. Wc (%)pi ~ ~~ O-OU -« GRAVEL SAND

« «>- ouOU Z~_ >- Wou
'" '" ..... o~ =>u ..... I~ .....

prganic Content
1 3ULK 3-8 GM N/A 43.7 13.1 - - - - - - 3.9%pI

L. 2 SPT 8-10 CL-ML N/A - - - - 23 19 4 -
v' 3 SULK 10-14 GM N/A 44.1 41.9 14.0 - - - - -
!L

4 SULK 14-18 GP-QI N/A 57.6 32.3 10.1 - - - - -
P SPT N/A5 18-19 - - - - - - - - -
L

6 BULK 20-24 CL N/A 0.0 22.1 77.9 X 34 20 14 -
r"

L. 7 ~ULK 24-28 - N/A - - - - - - - -

[ 8 ~PT 28-29 ML . N/A - - - - 22 19 3 30.8
L:,

9 ~ULK 30-34 - N/A - - - - - - - -
vi

l 10 BULK 34-38 CL N/A 0.0 13.5 86.5 X 32 22 10 -

f
f

pi

L,

p'

0.

c'

L.

['

L,

"
L

v'
L, Remarks:
r'
L,

I

'tAl TE T SUMMA ® -/ . III ;'!



SUS/TNA JO/NT VENTUREporing No. HD83-S0

'Susitna Hydroelectric Project

BORING NO. HD83-S0
f'" (j ~':l; PARTICLE SIZE ANALYSIS REMARKS

~<{w ATTERBERG MOIST.
Z u>-

CONTENf. _'"
SIEVE ANALYSIS ('!o)

, LIMITSw w ou.>- 0",~ ~ ::::- winV')
0.. o..w >->-

U:"'~ COBBLE SAND SILT/CLAY ~~~ L.L. Pi. Wc('!o)F'
:l; :l;o.. ,,-w -<{ GRAVEL PL.
<{ <{>- Ww Z~_ >-ww

'" '" >- o~ ~u>- :::: :l; >-

f,

1 ~ULK 1-4 SM N/A 12.4 47.7 39.9 X No -PI sti - Gs =2.70
p'

L, 2 BULK 4-8 - N/A - - - - - - - -

F' 3 "'TIT .r< 10-13 - N/A - - - - - - - -
L,

4 BULK 15-18 SM-SC N/A 40.5 42.8 16.5 - - - - -
,.,

5 SPI' 18-20 - N/A - - - - - - - 16.5
"

6 BULK 21-26 SC N/A 11.4 41.7 46.9 - 24 16 18 -
F'

Li 7 BULK 25-28 SM-SC N/A 27.4 44.5 28.1 - 20 15 5 -
r' 8 IBULK 30-34 SM-SC N/A 29.1 46.1 24.8 - - - - -
L

9 BULK 35-38 SM-SC N/A 38.8 42.3 18.9 X 20 16 14 - Gs =2.70
f
l 10 IBULK 40-46 - N/A - - - - - - - -

" 11 BULl< 46-48 SM-S< N/A 31.6 48.5 19.9 - - - - -
~ 12 BULl< 52-54 - N/A - - - - - - - -

"tv 13 BULl< 55-58 SM-S< N/A 27.4 43.2 25.1 - 18 14 4 -

U
14 BULl< 60-65 - N/A - - - - - - - -
15 BULl< 65-68 - N/A - - - - - - - -

C'j
16 BULl< 70-75 SM-S< N/A 36.5 43.6 19.8 X 18 14 4 - Gs =2.72

"

17 BULl< 75-78 SM-S< N/A 36.1 45.4 18.5 - 20 15 5 -
"

/ 18 SPI' 78 79 - N/A - - - - - -
19 Buu 80-85 - NjA - - - - - -

;, 20 BUL d:J-l:Jl:J tiC NjA ..m .Lj, Lj,-O.U ~U.O A ~:> .L:> .LU l"'s"L.·/U

Remarks:c,

f'

L.

f'

c'_AS TEST SUMMARY ® -/ ·w .,,
'" .



SUS/TNA JO/NT VENTURE

TES S MMARY
'~oring No. HD83-50

i
~lJsitna Hydroelectric Project

~

; BORING NO.
HD83-50

r'
~'~ PARTICLE SIZE ANALYSIS REMARKSd «w ATTERBERG }:\OIS~"

;'"
Z ~ln I LIMITS ,-ONTENw w Q~>- SIEVE ANALYSIS ('!o) 0",~ ~ I- wViVl
0.. 0.. >->- ;;:"'5 COBBLE SAND SILT/CLAY ~ ~ tri U. P,L. PI. Wc (%)

t
~ ~~ o..W -« GRAVEL
« «>- WW

5d~
>- Ww

'" '" >-
Q~ I ~>-

21 PT 88-89 - N/A - - - - - - - -
r'

L, 22 ULK 90-95 - N/A - - - - - - - -

r' 23 ~ULK 95-98 8M N/A 24.6 48.3 26.7 - 20 17 3 -
L,

24 bnTV 00-10 - N/A - - - - - - - -
r' 25 bnTV 05-10~ 8M N/A 38.4 45.4 16.2 - 20 19 1 -
t,

26 SPT 08 - N/A - - - - - - -
r'

L 27 hnTV 10-11 GC N/A 50.9 36.9 12.2 - 23 16 7 -
r 28 ~ULK 14-111 SM-SC N/A 22.3 36.6 41.4 - - - - 6.8
L

r
L

Le,

"it,

']
)1

]
]'
'j

I Remarks:
c'

c,

0

'tAB T U , ® -/ . I!l , .



SUSITNA JOINT VENTURE

ES SUMMARY
]30ring No. HD83-51

'Susitna Hydroelectric Project

r'

,
BORING NO. HD83-51

r
ci ~':I: PARTICLE SIZE ANALYSIS ATTERBERG Ir~OIS,["

REMARKS
~<{w,, Z ~li; LIMITS !'-ONTENSIEVE ANALYSIS (%J

,
w w o~>- 0",~ ~ :::c j::'_ w(iiV)
0.. o..w

u::on~ ~ ~ li;F' :I: o-w COBBLE GRAVEL SAND SILT/CLAY L.L. PL. PI. Wc (%):1:0.. o..w -<{
<{ <{>- ~~

Z~_ >- Ww
on on 0- =>Uo- :I: :;; 0-

L.

r
, Dr IT TL "-5 - N/A - - - - - - -

L. N/A
Organic Content

2 RTlTJ< 5-8 - - - - - - - - - 2.9%

p'
N/A3 SPI' 8-10 - - - - - - - - -

L

4 BUI.J< 10-14 Sp-Sl- N/A 33.5 56.4 10.1 - - - - -
F

L 5 SPI' 15-16 - N/A - - - - - - - 8.7

r 6 BVil 16-18 SM N/A 21.2 54.9 23.9 - - - - -
L

7 BUI.J< 18-19 - N/A - - - - - - - 11.4

[ 8 BVil 20-24 8M N/A 36.9 49.2 13.9 - No -PII3.sti f-. -

r 9 SPI' 24-25 - N/A - - - - - - - 9.1

L 10 BUU 25-28 8M N/A 9.1 45.1 45.8 - No -PII'lsti f-. -

r
BVil N/A

L
11 30-34 - - - - - - - - -
12 SPI' 34-35 SM-s( N/A 0.0 69.4 30.6 X - - - 13.3

f
BVilL 13 35-38 - N/A - , - - - - - - -

[ 14 SPI' 38-39 - N/A - - - - - - - 14.5
IJ:'roctor U LD I

15 BVil 40-43 SM-S< N/A 19.6 38.5 41.9 - IE 14 L - max.= 136
r

W opt. = 7.3
16 BVil 45-48 SC N/A 20.4 39.5 40.1 - 21 13 ~ -L G = 2.72s

, 17 SPI' 48-49 - N/A - - - - - - - 5.2

L. 18 BULl 50-53 SM-S N/A 14.2 54.9 30.9 - IE l' , -
" 55-5, N/A 14.519 SPI' - - - - - - - -
L

20 BULl 56-SE - N/A - - - - - - - -
[

Remarks:
r

L
,i

L .Il.R T T (f) -/ Il>.



SUSITNA JOINT VENTURE

S SUMMARY
l?oring No. RD83-51
I

"Susitna Hydroelectric Project

i BORING NO. RD-83-51

r
~':li REMARKSci «w PARTICLE SIZE ANALYSIS ATTERBERG MOIST.

L. z ~t:i I LIMITS CONTENw w o~>- SIEVE ANALYSIS (%) 0",~ ~ :r:- wi:i)tI')
"- "-w >->- U::"'iij COBBLE GRAVEL SAND SILT/ClAY ~ ~tii LL. Pl. PI. Wc (%)p' ::;; :li,,- ,,-w -«
« «>- Ww Z ~_ >- Ww
on on >- o~ ::>U>- :r: ::;; >-

L.

21 BPT 58-59 ML N/A - - - - 19 16 3 7.4
pi

L 22 BUU 60 - N/A - - - - - - - -
.r 23 BTJLl' 64-65 8M N/A 7.9 66.7 25.4 - - - - -
L

24 BPT 65-66 N/A - - - - - - - 9.7-
~

.25 BUL 66-70 8M N/A 0.7 79.9 19.4 - Nep-Pl~stjb -
L

26 BUU 70-75 8M N/A 5.5 62.9 30.3 - Ne p-PJ ~stj f:' -
c'

t.
27 BUlJ 76-7E SC N/A 18.3 33.8 47.9 - 2: IE ( -

[ 28 BPT 78-7S - N/A - - - - - - - 14.2

29 BUlJ 80-8:: - N/A - - - - - - - -
r

L 30 BPT 84-8: - N/A - - - - - - - 17.C

[ 31 BULl 85-m - N/A - - - - - - - -

32 BPT 8S-8' - N/A - - - - - - - 1.';>. ,

C'
33 BUL 90-9 SM-B N/A 9.:> 61 •.> ;.<,;>.L ~. .Ll -

t.
"""34 --sJ?T ---gzr-;g: - ~/P. - - - ~~.

rL J:; tlUL -go-g: ---c:w N/P. -s;-e Li'f • .> I~';l J. J.I J..

C

L

."
L.

r

L

r
\c Remarks:

r"

L i·

•

-LAB TE T ID '-,
I . W, I •

,I. .



SUSITNA JOINT VENTURE

RY
130ring No. HD83-52

'Susitna Hydroelectric Project

,~

L BORING NO. HD-83-52
"

Ci ~'~ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS<(w
Le, Z ~t;:; LIMITS CONTENw w o~>- SIEVE ANALYSIS (%)

,
~ ~ J:- Wv;V) 0",

['
"- "-w ........ U:"'3 COBBLE GRAVEL SAND SILT/CLAY ~ ~t;; L.L. P.L. PI. Wc (%)~ ~"- ,,-w -<{
<{ <(>- Ww Z~_ >- Ww

'" '" .... o~ ::>u .... J: ::;: ....

S,

r' 1 ~ULK 3-8 SP-8/> N/A 39.5 50.6 9.9 - - - - -
b, 2 SPT 8-10 SM N/A 9.1 67.7 23.2 - - - - 5.1

1" 3 mrr " 10-14 SM N/A 39.5 46.7 13.8 X Nc -PI sti -
t,

N/A4 SPI' 14-15 SM 22.3 58.6 19.1 - - - - 6.1
r'

IM,rr " N/A5 16-18 SM 31.3 55.1 13.2 X No -PI sti -
L

"
6 BPI' 18-19 SM N/A 20.5 53.1 26.2 - - - - 7.2

L
BULK GP-Q N/A 47.27 20-23 41.3 11.5 - - - - -

r
N/A 5.2L 8 BPI' 24-25 - - - - - - - -

9 BULK 25-28 SM-SC N/A 32.4 48.1 19.5 - - - - -
r
L 10 BPI' 28-29 - N/A - - - - - - - -

r 11 BULl< 32-34 SM N/A 25.3 47.9 26.8 - - - - -
L

12 BPI' 34-35 SM N/A 1.9 57.4 40.7 - - - - 7.5

" 13 BW 35-38 - N/A - - - - - - - -
L

[ 14 BULl' 40-43 SM N/A 27.4 47.5 25.1 - 16 14 2 -
L

15 BPI' 44-45 SM N/A 5.5 57.8 36.7 8.2- - - -
,.i

16 BULl' 45-48 - N/A - - - - - - - -
s,

,-' 17 BPI' 48-49 - N/A - - - - - - - 3.6

" 18 BULf 50-53 SM N/A 28.2 44.6 27.2 - 16 14 2 -
,

19 BPI' 54-55 - N/A - - - - - - - 14.1Lo,

r' 20 BULl' 55-58 - N/A - - - - - - - -
L Remarks:
r

s

,

'tAB TEST SUMMA If) ": . .@ m,



SUSITNA JOINT VENTURE

TEST SUMMARY
130ring No. HD83-52
I

"Susitna Hydroelectric Project

~

,
BORING NO. RD-83-52

~

~'::I; REMARKSCi «w PARTICLE SIZE ANALYSIS ATTERBERG Ir~OIST.
L Z ~t; LIMITS ~ONTENSIEVE ANALYSIS (%)

,
w LU o~>- 0",~ ~ I- winV')

r
0.. o..LU ,..'" U::VI~ COBBLE GRAVEL SAND SILT/CLAY '" LU,.. L.L. PL. PI. Wc (%)::I; ::1;0.. o..W -« 0'" VI
« «>- LULU

5u~
>- Ww

VI VI ,.. O~ I ::I; ,..
s,

21 8FT 52-60 - N/A - - - - - - - 8.6
"
L. 22 nK 60-63 SM-SC N/A 27.6 42.9 29.5 - 18 14 4 -
,.' 23 8FT 64-66 ML-cr N/A - - - - 20 15 5 9.4

L
BULl< N/A 35.6 41.9 27.524 66-68 SM - - - - -

r-
25 8FT 68-69 - N/A - - - - - - - -

L

C'
26 BT.iLi< 70-73 - N/A - - - - - - - -

L
27 74-75 N/A8FT - - - - - - - - -

r 28 BULl' 75-77 .. N/A - - - - - - - -
L

29 BULl' 81-83 - N/A - - - - - - - -,.
L 30 IBULl' 83-86 SC N/A 21.8 43.5 35.0 - 25 14 11 -

r 31 BUlJ 86-88 - N/A - - - - - - - -

L
N/A32 8FT 88-89 - - - - - - - - -

r
33 BUU 90-93 - N/A - - - - - - - -

L

f 34 BUlJ 95-98 - N/A - - - - - - - -
L

35 8FT 98-99 N/A - - - 6.5- - - - -
C'

36 BUU1100-10 8M N/A 39.6 42.0 18.4 X Nc p-P1j3.sti f-. -
i,

" 37 BUU1105-10S - N/A - - - - - - - -
S.

8FT"38 08-109 - N/A - - - - - - - -
C'

39 BULl1110-1113 - N/A - - - - - - - -
l.

[
40 BULlU15-1J S 8M-S N/A 31.1 44.6 24.3 - - - - -

Remarks:
r

i •

.'

c. A C
© ...., (!) il I: I. .



SUSITNA JOINT VENTURE

:""1

j30ring No. HD83-52

Susitna Hydroelectric Project

c

,

BORING NO.
r HD83-52

Ci ~'~ PARTICLE SIZE ANALYSIS REMARKS«w AHERBERG MOIST.
L z ~tn LIMITS !=ONTENw w o~>- SIEVE ANAlYSIS (%)

,
~ ~ I- Wu;V') 0",

F
"- "-w ~~ ;;:"'tj ~~:;:;~ ~"- ,,-w -« COBBLE GRAVEL SAND SILT/CLAY LL PL PL Wc (%)
« «>- Ww z~ >- Ww

'" '" ~ o~ :::::lui=: I~~
L

p' A1 bnrJ( 11 0_1 ')/ .c:M "Tin « 0 ~() ') 1 ~ 0 - - - - -
L.

A') bnru 1')<_1 ?l ",In- - - - - - - - -
r

N/A43 SPT 28-12 SC 6.4 52.4 41.2 - 31 17 14 9.1
L

44 bnru 30-13 8M N/A 26.4 47.8 25.8 No -PI sti -
F

L 45 bTlLU 35 13 - N/A - - - - - -
f' 46 SPT 38-13 CL N/A - - - - 34 17 17 7.7
L

47 M<~" 40-14 SL N/A 22.4 41.3 36.3 X 26 14 12 -r
M'~ " N/AL 48 50 15 8M 13.3 67.3 19.4 X No -PI sti -

f' 49 - - - - - - - - - - - -
L

50 - - - - - - - - - - - -
r)

51 BULK 55-15 8M N/A 12.2 68.7 19.1 X No -PI sti -
L,

r' 52 BULK 60-16 - N/A - - - - - - - -

Le, 53 BULK 65-16 8M N/A 15.3 70.2 14.5 - No -PI sti -

r' 54 BULK 70-17 - N/A - - - - - - - -!c

L,

fe'
55 BULK 75-17 8M N/A 10.2 64.8 25.0 X No -PI sti b - Gs =2.81

" 56 BULK 80-18 8W-S!' N/A 40.1 51.8 8.1 X 17 14 3 - Gs =2.77

f" 57 BULK L85-18 8M N/A 9.0 72.6 18.4 X No -PI sti ~ -
c,

58 BULK L90-19 CL-NI N/A 16.4 31.6 52.0 X 23 17 6 Gs =2.82-
" 59 BULK L95-19 - N/A - - - - - - - -
L,

60 BULK 200-20 CL N/A 0.0 21.7 78.3 X 29 19 10 -

t Remarks:

"
c,

f'

Cd

AR TEST SUMMARY @ ~, III



SUSITNA JOINT VENTURE''lloring No. HD83-52
I .

.susitna Hydroelectric Project

" BORING NO. RD-83-52

" (j ~'::I: PARTICLE SIZE ANALYSIS ATTERBERG MOIST.
REMARKS«wz u ...

kONTEN

~Il
- '" SIEVE ANAlYSIS ("!o)

, LIMITSw w Qu..>
~ ~ J:- wViIn 0""... "'w ...... U: V1

t5 COBBLE GRAVEL SAND SILT/CLAY
• Cll: UJ I-

L.l. P.l. PI. Wc {%)::I: ::1: ... ... w -« Q ... '"
« «>- Ww Z ~_ >ww

'" '" ... Q~ ::;)U ... J: ::1: ...

;1 61 BULK~05-20 SM-S( N/A 6.3 46.8 - 22 18 4 -
,

N/A" 62 SPT 208-20 8M 7.4 75.6 17.0 - - - - 13.2

7"'1 63 BULB ?10-21 SW-Sf) N/A 17.5 73.5 9.0 - No -PI sti to -
,,J

BULB 215-21 SP-Sf) N/A 0.7 89.4 9.464 '- - - - -
r' 65 SPT 218-21 8M N/A 0.0 86.8 13.2 - - - --
"
r' 66 BULB 222-22 - N/A - - - - - - - -

" 67 BULB 225-22 8M N/A 13.6 68.1 18.3 No -PI stiF --
r' 68 SPT 228-22 8M N/A 0.0 55.5 44.5 - - - - 20.5
'.

69 BULB 230-23 8M N/A 14.2 66.7 19.1 - - - - -
i;J 70 BULB~35-23 ~ - N/A - - - - - - - -

U 71 SPT 238-23~8M N/A 13.8 68.7 17.5 - - - - 6.1

72 BULB~40-24 15 8M N/A 29.5 52.0 18.5 - - - - -
w'] 73 BULB~45-24 ~ - N/A - - - - - - - -

~
74 SPT 248 8M N/A 37.6 53.6 8.9 - - - - -

75 BULB~50-25 158M N/A 27.8 56.3 15.9 - - - - -

,11
76 BULB~55-25 B - N/A - - - - - - - -
77 - - - - - - - - - - - -

,]
78 ,m~ 1~58-2E J.8M N/A 32.5 45.7 21.8 - Ncp-PlI3-st' c -

'I] 79 BULl 261-2E 9 - N/A - - - - - - - -

80 SPT 268 8M N/A 23.9 63.8 12.3 - - - - -

rRemarks:

;I
etA TEST SUMMARY l' @ -/ . - If) , \ ,



SUS/TNA JOINT VENTURE

R

loring No. RD83-52

Jusitna Hydroelectric Project

)f BORING NO. RD-83-52

~'~ PARTICLE SIZE ANALYSIS REMARKS
j ci «w ATTERBERG MOIST.z ~t; LIMITS CONTENw o~>- SIEVE ANALYSIS (%) Iw 0",~ ~ :r:- w in V)

"- "-w >->- u: '" ~ COBBLE GRAVEL SAND SILT/CLAY 2:i ~ ti; L.L. PL. PI. Wc (%),1 :l; ~"- ,,-w -«« <>- Ww z~ >- Ww

'" '" >- o~ ::>ui= :r: ~ >-

;r; ~, I~m" ~r~_~~ ~. ul> 1~ ~ ,,,... " '" " - u~ _n1 .~.. ;

n" lomo 1"7A_1'7 ~T/n - - - -- - - - -
0" SPI' ')70 -27 - N/A - - - - - - - -

84 BULl< ')78-28 SM N/A 21.8 64.3 13.9 X - - - - Ga =2.74

85 BUU~82-28 - N/A - - - - - - - -
86 BULP~86-28 13 SP-~ N/A 39.4 50.2 10.8 - Nop-P1 sti ~ -

0"7 BULLhoo_2Q b _ N/A - - - - - - - -

!J
88 BTTT .J< b95-29 I< SP-RJ N/A 35.3 54.0 10.7 - - - - -
89 SPI' 1298 - N/A - - - - - - - -
90 BULP1298-30 - N/A - - - - - - - -

r'] 91 BULl<1302-30" GP-Gl N/A 47.5 42.1 10.4 X Nop-P1"'sti~ -

92 BULl<1307-30SSM N/A 31.2 47.7 21.1 X Nc p-P1"'sti~ -

l 93 SPI' 308-30 fl - N/A - - - - - - - -

]

.

I

Remarks:

·dAB TEST SUMMA y t © "'i~ . If>j ;



SUSITNA JOINT VENTURE'l;oring No. HD83-53

'$usitna Hydroelectric Project

, BORING NO.
HD83-53

c'

0 ~'~ PARTICLE SIZE ANALYSIS REMARKS«w AHERBERG MOIST., z ~t; LIMITS 1c0NTENw w Q~>- SIEVE ANAlYSIS (%)
,

~ ~ ::r:- wv;U'l 0",
0- O-w ........ U::"'ts COBBLE GRAVEL SILT/CLAY '" w .... Wc (%)r' ~ ~O- O-W -« SAND Q .... '" l.l. P.l. PI.
« «>- WW

5d~
>- Ww

'" '" .... Q~ ::r: ;::;; ....
r,

IA BULl< 10-19 8M 0.0 13.4 73.2 13.4 - - - - -
t'

BULl<L. 1 19-22 8M 0.0 18.3 53.6 28.1 - 16 16 0 -

" 2 - - - - - - - - - - -
c.

3 BULl< 30-32 SC-~ 0.0 27.2 31.9 40.4 .X 22 16 6 G5 =2.72-
T'

BULl<4 36-38 SC 0.0 30.6 33.6 35.8 X 25 15 10 -
'.
T'

5 SPT 38-39 GC 0.0 39.3 25.7 35.0 X 36 17 19 12.6

t, 6 BT.JLI< 45-47 SC-~ 0.0 28.2 43.5 28.3 X 20 14 6 - G5 =2.71

r 7 BULl< 57-58 - - - - - - - - - -
8 BT.JLI< 60-62 SC 15.8 26.4 35.4 22.4 - 24 15 9 -

t.] 9 BULl< 66-68 - - - - - - - - - -

s'] 10 BULl< 70-72 SC 0.0 33.2 40.6 26.2' X 21 13 8 -
11 BULl< 66-68 - - - - - - - - - -

] 12 BULl< 80-82 SC 0.0 29.3 44.1 26.6 - 19 11 8 -
13 BULl< 86-88 - - - - - - - - -

]
1A "TlT .K an_n'l "'f"' n r LIn 1 A1 Q 10 1 - 'l'l , 0

10; "TITK qF;-qR - - - - - - - - -
16 BULl<100-10~GC 0.0 36.4 34.3 29.3 - 22 14 8 -

17 BULl<106-108 - - - - - - - - - -
18 BULl<110-11~GC 0.0 42.4 27.9 29.7 - 25 16 9 -
19 BULl<116-11 3 - - - - - - - - - -

Remarks:

I

c~AB TEST SUMMARY ®"" . III I



SUS/TNA JO/NT VENTURE·~oring No. HD83-53

cJusitna Hydroelectric Project

c

, BORING NO.
HD83-53

7' 0 ~'~ PARTICLE SIZE ANALYSIS ATTERBERG r~OIST.
REMARKS«w

Z u ....
LIMITS ONTENL.

_V>
SIEVE ANALYSIS (%) Iw W Q~>- 0",~ ~ :1:- LLlV;V'l

c.. c.. ........
U::V>~ SILT/CLAY '" w .... L.L. PI. Wc (%)

"
:li ~~ c.. W -« COBBLE GRAVEL SAND Q .... V> PL.
« «>- Ww z~ >- Ww
V> V> .... Q~ :JU~ :I: :li ....

20 bmv 20-12, SM-SC 0.0 20.2 48.3 31.5 - 20 15 5 -
pI

c. 21 mrrv 26-12 - - - - - - - -

n 22 BULK 30-13 SM-SC 0.0 35.2 39.8 25.0 - 19 14 5 -

23 b'IT v 39-14 GC 0.0 67.5 20.3 12.2 - - - --

:'1 24 nmv 46-14 GW 16.9 49.7 28.4 5.0 X 20 15 5 - Gs =2.69

t']

[I}

(']

'J
'~l
']

Remarks:

'.
IJ-';S TEST SUMMARY I @ ", . I!> ,=1



SUSITNA JOINT VENTURE

,l
BORING NO.

wwl13

6 ~,~
PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS

Si<wz u>-
LIMITS !cONTENT_ VI

SIEVE ANALYSIS (%)
,

w LU Clu..>
~ ~ r- Wv;V) 0",
0- O-w ,..>-

U:V)~ COBBLE SILT/CLAY '" w >- l.l. Wc (%)~ ~O- o-W -< GRAVEL SAND Cl >- VI PL. PI.
< <> wW Z~_ >ww
VI VI ,.. Cl~ ::>u>- r :;,..

1~ 3-5 SM 0.0 20.9 51.6 27.5 - - - - -
2 IRTTT J< 8-10 SM 0.0 24.6 44.2 31.2 - - - - -
3 om rt 13-15 SM 0.0 16.9 44.2 33.9 - Non PIa tic f-

4 BULK 18-20 SM· 0.0 8.8 48.5 42.7 - - - - -

5 om rt 23-25 - - - - - - - - - -
6 BULK 28-30 SM 4.8 31.3 41.6 22.3 - - - - -

7 BULK 33-35 SM-S:: 0.0 28.6 43.4 28.0 - 19 14 5 -
17.8 49.4 32.8

8 IBULK 38-40 Sl-1-S:: 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 IBULK 48-50 SM 0.0 17.1 53.2 29.7 - - - - -

11 BULK 50-51 SM 4.0 17.3 39.5 39.2 - - - - -

12 IBUU 57 8M 0.0 8.2 53.3 38.5 - - - - -

13 BUU 60-61 SM 0.0 24.8 45.8 29.4 - - - - -

14 BUL~ 70-71 SM 0.0 12.2 38.8 49.8 - - - - -

D 15 BUU 78-79 ML 0.0 1.1 10.6 88.3 - - - - -
16 "" IT .1< 82 83 ML 0.0 2.5 26.7 70.8 - - - - -

[] 17 BUU 88-89 SM 0.0 23.7 40.1 36.2 - - - - -

P 18 om.1< 93 94 SM 0.0 4.4 46.3 49.3 - - - - -
Remarks:

0
tAl TEST SUMMARY ® .., . ,lD"j' , ,

flaring No. wwl13
. J
Susitna Hydroelectric Project



SUSITNA JOINT VENTURE

RY
floring No. wI13

j

$usitna Hydroelectric Project

,~~

, ,
BORING NO.

~'l
WT;11l 3

ci ~'::l: PARTICLE SIZE ANALYSIS ATTERBERG MOIST~
REMARKS

i;i«wz u ...
LIMITS 1c0NTEN- on SIEVE ANALYSIS ("!o)

,

~\
w w Cl~> 0",~ ~ ::I:- WViV1
"- "-w ... '" Y:V1 ts COBBLE GRAVEL SAND SILT/CLAY

",w ...
L.L. PL. PI. Wc("!o)::l: ::l:,,- ,,-w -« Cl ... on

« «> Ww Z~_ >ww
on V> ... Cl~ ::ou ... ::I: ::; ...

,I} 19 RULK 98-99 8M 0.0 27.2 24.8 43.0 - - - - -
n,~ " 03-10< 0.0 41.4 38.9 19.7

~
20 GM - - - -

21 n,~ " 08 10' 8M 0.0 25.0 43.7 31.3 - - - - -

:I 22 nm" 12 11 8M 0.0 19.8 45.5 34.7 ~ - - - - -

,;1 23 n,~" 18-11 8M 0.0 5.1 616 33.3 - - - - -

24 bTIT rr 23-12< 8M 16.9 18.7 44.8 19.6 - - - - -
]J 25 bTIT rr 28-12' GM 0.0 40.4 39.2 20.4 - - - - -

,] 26 bmu 34 13 8M 0.0 27.6 53.4 19.0 - - -

lJ 27 bmu 37-13 GP-Gk 0.0 64.4 30.3 5.4 - - - -

:~
28 hm" 43 ILL CL - - - - - 143 23 20 -

29 Ir,,~ u 56 15 ML 0.0 1.1 43.5 55.4 - - - - -

30 iBULI< 575 ML 0.0 0.3 39.1 57.4 - - - - -
31 h,~u 59-16 8M 0.0 19.1 72.4 18.5 - - - -

I
32 BULK 61-16 8M 0.0 17.7 51.0 31.3 - - - - -

33 Inn, u 64-16 GP 0.0 48.3 46.8 4.9 - - - - -

GM 0.0 47.8 37.7 14.7 - - - - -
34 BULl< 74-17 - - - - - - - - - -

I 35 IOTIT " 75-17 - - - - - - - - - -

36 BULl< 76-17 - - - - - - - - - -
~ 37 IOTIT " 77 17 - - - - - - - - - -
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GRADATION SIZE ANALYSIS

U. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer
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LOCATION BORING NO. NO, OF SAMPLES % FRACTURE + 3/4" CLASSIFICATION (USC)
ALASKA POWER AUTHORITY

MAIN DAM HD 83 39 20.8 WELL GRADED SANDY GRAVEL (GW-GM)
SUSITNA HYOROElECTRIC PROJECT

CENTERLINE 10 13,
42-46 WAT ANA DEVELOPMENT

RIVER CHANNEL
COMMENT: 48' OF SAMPLE DAM AXIS FDN.AREA

SANDY GRAVEL GRADATION,.-

IJ.~nlJl'E~-lltlC~1 DAr£ ,I FllivlI£

'""'NA JO,Nr .'N'"" AUG 1983 01
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I GRADATION SIZE ANALYSIS

I

BOULDERS COBBLES Coarse
GRAVEL

FIne
SAND

Hedlum Fine Sl1t Shes
FINES

LOCATION BORING NO. NO. OF SAMPLES % FRACTURE + 3/4" CLASSIFICATION (USC) AU\SKA POWER AUTHORITY
MA/N OAM HO 83 /0, /8 /2.8 POORLY GRAOEO GRAVELLY SANO,

SUSITNA HYDROELECTRIC PROJECT
CENTERLINE / I, /3, 42-45 (SP-SM)

WATANA DEVELOPMENT

RIVER CHANNEL
COMMENT: 72' OF SAMPLE DAM AXIS FDN. AREA

GRAV. SAND GRADATION
1l.lllllJl·fM£l4:0,I aiiE ,I FIGURE
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GRADATION SIZE ANALYSIS

U. S. Standard SIeve OpenIngs In Inches U. S. Standard Sleve Numbers Hydrometer
/
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SHELL

BORING NO. INO. OF SAMPLES I % FRACTURE. + 3/4"

HD83-378381 /0 I 39.4

CLASSIFICATION (USC)

WELL GRADED GRAVEL. (GW)
ALASKA POWER AUTHORITY

~USITNA HYDROELECTRIC PROJECT
WATANA DEVELOPMENT

COMMENT: 4/' OF SAMPLE

RIVER CHANNEL
AREA U/S OF DAM AXIS

GRAVEL GRADATION
IlUJ.lJl'fMtlC@1 .. DArf!
lUI,tNA lOiNt ,/N/V", AUG 19831
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GRADATION SIZE ANALYSIS

u. S. Standard Sieve Openings In Inches U. S. Standard Sieve N~mbers Hydrometer
/
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SUSITNA HYDROELECTRIC PROJECT
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WATANA DEVELOPMENT
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AREA U/S OF DAM AXIS;OMMENT:' 97 I OF SAMPLE

SANDY GRAVEL GRADATION
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GRADATION SIZE ANALYSIS
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WATANA DEVELOPMENT

RIVER CHANNEL
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GRAVELLY SAND GRADATION
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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 ANALYSIS
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GRADATION SIZE ANALYSIS
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U. S. Standard Sieve Openings In Inches

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 ANALYSIS

u. S. Standard SIeve OpenIngs In Inches U. S. Standard Sieve Numbers Hydrometer
/

12 9 6 2 \ P/2 \ 3/4 \/ 3/8 4 \0 20 40 60 80 \ 0\40 200 270
100100 i""-- r-.. ....... I -,

LEGEND""" '- WEIGHTED AVERAGE 9090 ........... ' r-- ' ... - - - UPPER/lOWER RANGEi'o...

....... 10--1--- '" i'-t'-- 8080
'" '""" --- :-....- I~t-r--.

- ........ , .....
........ 1'-",- ..... 7070 - ""' .. t-... 1' .....I-....

"
,

+I,
-l-I-- - 60 .c~ 60- - DO

'r-. "- ..DO

'-I- - -I- - ;It-;:; --- - f--
............ " >,;It

50 .0I: 50 1' ...... L...
CL. , -..

~~
...c

40;: 40 -, - i__ -- - - +I
C. ......

1-
~

c - -"
30 "~ "-3D"Q.

- -I- - l-

I-I-- 20- -20
- - -- -I- ,

1010
1-1'-: 1--I---

0 0.001
0

100 50 \0 5 1 0.5 O. \ 0.05 0.01 0.0051000 500
GraIn Size In Millimeters

I I GRAVEL SAND FINES ,
BOULOERS COBBLES I Coarse Fine Coarse Hedlum Fine 5ilt Sizes ~\ ay 5Iz~~

BORING NO. NO. OF SAMPLES FEET OF SAMPLE CLASSIFICATION (USC) ALASKA POWER AUTHORITY
SANDY SILT, (Sill)HD83-/ 4 6

SUSITNA HYDROELECTRIC PROJECT

W AT ANA DEVELOPMENT

RELICT CHANNEL
UNIT J GRADATION RANGE

SANDY SILT
11Jj(IUl'l~.f)rlCO/1 DM£ "IiVR£
,",,'NA JQ,., ...,"., AlJG 1983 " 019



GRADATION SIZE ANALYSIS

U. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer
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GRADATION SIZE ANALYSIS

u. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer
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GRADATION SIZE ANALYSIS

U. S. Standard SIeve OpenIngs In Inches U. S. Standard SIeve Numbers Hydrometer
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GRADATION SIZE ANALYSIS

U. S. Standard SIeve OpenIngs In Inches U. S. StAndArd SIeve NUmbers Hydrometer
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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 ANALYSIS

U. S. Standard SIeve Openings In Inches U. S. Standard Sieve Numbers Hydrometer

100

90

80

70

60 ~0>
~.,
:It

50 ;;
l-
I)

"~
40

u.
....
"I)
~

30
I)...

20

1

1-1-1-1-1 I

FIIlES
Silt Sizes-r

-,

••

0.1

Fine
SAND

Medium

'~Z?En]Tai!~~0agn~~;Mm::~ I I I l\.

1 0.5
Grain Size In Millimeters

I
I Coarse

5

I-I--P-....::-I---+-j-H-j-j-j~ =r=T1I-H+H-f-1 I H+H I I I I I

10

FineI
GRAVEL

Coarse

50

-,-.-.-1--1 "ii'i':':':I;:~1"i:l~;;::;i

I
I

100

"

COBBLES

~ ~l'l' II 1'\~*~~{Tr~WP¥:J§t/J:·~·,:·S';:,~IIN I.,,+-i-I-- ...., .., .....¥if...f.:'~ ..~I.~+t-rN-J I I I+H I I I 1-1 II I
•

500

J-t-t-J---l-l-l H+H-I-I-t I """

12 9 6 3 2 11/21 3/4 1/23/B 4 10 20 40 60 B0100140200 270

'ttmB I

o
1000

'~l-i [ iUtt~~ --':~n~~". ,<: ~'~;;=[! Ut'-~,~ H II I I I I I I I I

LEG EN D - '~ :::::'.::.' ::::::::::..:~ "'ii' ;. , "'.
--- WEIGHTED AVERAGE ~ ~:·i~gjjl.t;~M:fi:~ ~~'<;;;: ~'" .. I I I I I I

201 - ---- UPPER/LOWER RANGE i- r-... Ie ~.:::~~~.;.\)}. ;:;. '::} }'!"""'er--.. .,.........--41..... ACRES STATISTICAL ----- - "- ......;. ~;/:~:~: ... ~~ .....__
AVERAGE _1_ _ I........ r- ..:: l- 10

101 _ • -ACRES UPPER I ". r-.~
1-1--1---1+ - l-l- I-.. ~

LOWER RANGE ..... 0
0.05 0.01 0.005 0.001

100

90

80'·

70-

~ 60-·
0>.,
:It

;; 50. 4
-

I-.,
"i: 40

-0->

"I)u.r 30

BORING NO. NO. OF SAMPLES I FEET OF SAMPLE CLASSIFICATION (USC) ALASKA POWER AUTHORITY
H083- 4, 52, 5,J,

a WW-3

8 I 27 SILTY SANO.(SM) SUSITNA HYDROELECTRIC PROJECT

WATANA DEVELOPMENT

RELICT CHANNEL
UNIT C GRADATION RANGE

SILTY SAND
I I I Ill.~IWl~iMiJ~-Ol DATE I" flGVlle

IV,,'N' ·~,.r ""vor I AUG 1983 027



GRADATION SIZE ANALYSIS

u. S. Standard Sieve Openings In Inches U. S. Standard Sieve Humbers 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

U. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer

'r-I rTrrTI?~1070.0nlmif.~fglITIt/!§Mi!f[iD&I~f1.

n nnl O

...
.s:.
0>.......
:x
:;;
L...
c
i::...
c
OJ

~

-= ,30 ~
r-L

~.

.........

I'-~:::r- ...

0.05 0.01 0.005

1._

0.1

I-

• _,20

I I I I I I I I 1-1 I I I 1--1 II I I I t-I I 1 /10

~~nl~~~

5 1 0.5
Grain Size in Millimeters

1-1-1-1--1 I

10

1-1 1 I I 1-1-1-1-1 I I ,r-t-r-t-. I I I. .....

r\n-J~l;}tH~

2 11/2 1 3/4 1/2 3/8 4 10 20 40 60 80100140200 210

50

3

100

.,-
12 9 6

LEGEND
---- WEIGHTED AVERAGE

- - - UPPER/LOWER RANGEJ±j tI-
e • ACRES STATISTICA -

AVERAGE
-. -ACRES UPPER /

LOWER RANGE

In-w I I I I II-I-J=Q-n. -" _rt-r-I~tfi!!jrHt~fG.f~RE~~~w.&f:--He-~~>loo,,;;::'J:W,,+,WII~IUI
INli I I 1--1 I

a

II I I I I I I I III-I--I-+-I--i I 1++-I+Hj l'lEEtl~PiEW;,@I~ I I I 'j"'.
-1-1_ ...".--

. '~

1I1111 I I I III~~

o
1000 500

100

90

80

70

~ 60
0>

OJ
:x

:;; 50
L
OJ
c

i: 40...
c
OJ
u

~ 30

20

10

NO. OF SAMPLES

4

FINES

SUSITNA HYDROELECTRIC PROJECT

Silt Sizes

ALASKA POWER AUTHORITY

Fine
SAND

CLASSIFICATION (USC)

Medium

SANOY SILT,(ML)

Flne

4

GRAVEL

FEET OF SAMPLE

Coarse
COBBLESBOULDERS

WW-3

BORING NO.

WAT ANA DEVELOPMENT

RELICT CHANNEL
UNIT 0

1

GRADATION RANGE
SANDY SILT

FUiVR(

034



GRADATION SIZE ANALYSIS

U. S. Standard Sieve Openings In Inches U. S. Standard Sieve Numbers Hydrometer
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