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APPENDIX A

CEOPHYSICAL 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 stratigraphy at greater depths than those penetrated
by borings in the river channel and in the relict channel area. Ground
penetrating radar (GPR), seismic refraction, and borehole gamma logging
methods were employed. The radar and seismic refraction surveys were
run by a four-man field crew under the direction of a Harza-Ebasco
geophysicist., Two members of the team and the equipment and instru-
ments were provided by Harding Lawson & Associates. The borehole

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 in the river channel,
thereby allowing the seismic refraction and drilling programs to be
used where they would be most effective. GPR was also used to deter-
mine ice thicknesses and river channel profiles to aid in the safe

movement of men and equipment over the frozen river surface.

The purposes of the seismic refraction was to provide seismic sections

delineating overall depth to bedrock in the river channel.

A-1




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: omne 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-1 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 in most instamces 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 ice building and survey crews to check ice condi-
tions in questionable areas of the river channel prior to moving equip-
ment over the ice. The information was thus utilized in planning the
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 survey was conducted with a Geometrics ES5-1210
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.



Ten reversed refraction lines were run totalling 8785 lineal feet of
geophone coverage as shown in Figure A-1. Each seismic line contained
from one to three spreads of 12 geophones each with an interval of 50
feet between geopﬁones. Shorter geophone spacings were used where
necessary.

Generally, two shots were detonated at each 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 floating river ice

due to the seasonal conditions.

2.2 Data Reduction and Analysis

During the seismic surveying the presence of a high speed ice surficial
layer acted to mask seismic arrivals from the slower wvelocity” of the
underlying alluvial deposits. It was anticipated that the bedrock
velocity would be sufficiently faster than the ice so that it could be
detected. This was the case with the first seismic arrival times from
the ice preceding and obliterating the slower arrival times from the
underlying river sand and gravel deposits, therefore, the seismic
velocity of the saturated alluvium was never actually measured. How-
ever, the bedrock velocities were sufficiently faster than ice
velocities so that with a long offset between the shot and geophone
spread, seismic energy from the bedrock surface was detectable. Con-
sequently, refraction profiles were run parallel or oblique to the
river channel to take advantage of the long offset method.

Compressional wave {(p-wave) arrival times were determined by observing
the first break on each of the 12 horizontal wave traces recorded by
the seismograph. These arrival times were then plotted against the
horizontal distance from the shotpoint to the receiving geophones and

grouped by apparent refractors. Standard velocity/intercept time
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(Dobrin, 1976), velocity/delay time (Cummings, 1979; Hagedorn, 1959;
Scott et al, 1972), and ray tracing (8cott et al, 1972) techniques were
applied to these data to provide P-wave velocities and thicknesses for

refractors.

2.3 Interpretation

Due to the surface ice layer, velocity data were not obtained for the
saturated alluvium beneath the river bottom. In order to make depth
calculations, 1t was assumed that the velocities -for this material
range between 6000 and 7000 fps velocities for the alluvium provided
the best fit. 1In those exceptions, 6000 to 6250 fps velocities were

used, which were still within the expected range.

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

tive of bedrock.

2.4 Conclusions

Seismic profiles for S83-1 and $83-3 through 10 are presented in
Figures A-3 through A-12, and show the interpreted bedrock elevations
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 seismic line are shown 1ia Tables A-1
through A-10. A summary of the velocities in the alluvium (Vy) and
bedrock (V4), and the depth to bedrock are presented in Table A-11.

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

There is generally good correlation between borehole data and the

seismic profile sections where geophone spreads actually cross the




locations of the borings. Typically the variation in the depth to

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

The upstream end of 583-10 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 possible that extremely
irregular bedrock topography in this location has distorted the seismic

data.

In general, the depth to bedrock was shallow (less than 25 feet) along
the north shore at the 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 feet)
in localized areas between the main dam centerline and upstream coffer-

dam. A discussion of each major seismic line follows.

2.4.1 Downstream Cofferdam Foundation

Profiles S83-1 and S$83-3 are aligned along the north shore. Profiles
883-4 and S83-10 are oriented parallel to the course of the river

channel and are near the center portion of the channel.

Profile S83-1 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 information across
the river channel along refraction Line S83-2 was made, but because of
the short shore to shore distance, only direct arrivals through the

river ice were recorded,.

Line S883-3 indicated a single wvelocity layer with an average seismic

velocity of 14,500 fps. This could be interpreted as bedrock at the

o



surface. Borehole data, however, indicates that rock is over 20 feet
deep near this line. Since the velocity is between that of ice and
those noted as bedrock on other lines, it was concluded that the

alluvium under this line is frozen or partly frozen.

Profiles $83~4 and S83-10 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

Profile S583-5 intersects the centerline of the proposed Watana Dam,
Profiles 583-6 and S83-9 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 S83-5 shows an undulating bedrock surface with an average depth
of 70 feet. Bedrock velocities (V) 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 S83-6 could not be handled by conventional computer modeling
techniques, probably because of severe distortion of the field data by
near-vertical displacements in the bedrock topography. A delay-time
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.




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 883-7 intersects the centerline of the upstream cofferdam.
Profile 883-8 is located 550 feet upstream 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 GAMMA 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; ﬁﬁ83—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-l. 1Individual gamma logs are

shown on Figures A-13 through A-47,

3.2 Analysis and Interpretation

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.



Gamma logs of adjacent holes were analyzed by matching log intervals
having the same amplitude and similar anomaly signature. Those matches
were then checked against the borehole sample logs for geologic
identification. Individual gamma/litho units were then checked for

their reasonableness according to standard geofluvial processes.

3.3 <Conclusions

The gamma ray profile along seismic line DMA indicates that the gamma
ray log is quite useful for extrapolation of point lithologic samples
both vertically and horizontally. Unit E/F 1is recognizable in this
profile and refinements in the boundaries are suggested from 1its
examination.

The gamma-ray profiles for the river channel demonstrate a similar
practicality in the wmuch more complex geologic situation of rapid
vertical and horizontal facies changes. The gamma ray anomalies
recorded agree reasonably well with the point samples taken from the
boreholes. FEach of the river gamma/lithologic profiles permit better

resolution of the river sections than the samples alone.
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4. TABLES

WATANA DEVELOPMENT
SEISMIC REFRACTION SURVEY
RIVER CHANNNEL



TABLE A-1

TIME-DISTANCE DATA FCR S83-1

SHOT POINT ELEVATION (FT) X LOCATION (FT) Y LOCATION (FT)
1 1454 0 10
2. 1453 225 10
3 1454 450 0
GECPHONE X LOCATION (FT) ARRTVAL TIMES (MSEC)
SP 1 SP 2 Sk 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




TABLE A-2

TIME-DISTANCE DATA FOR S83-2

NOTE:

S83-2 was an attempt to obtain a seismic section perpendicular
to the river channel. River surface geometry precluded placing
shotpoints at sufficient stepouts to provide first arrivals from
bedrock; therefore, only ice arrivals were recorded.



TABLE A-3

TIME-DISTANCE DATA FOR S83-3

SHOT POINT ELEVATION (FT) X LOCATION (FT) 'Y LOCATION (FT)
7 1457 720 0
8 1456 460 10
9 1456 200 0
10 1456 0 0
11 1457 920 0
GEOPHONE, X LOCATION (FT) 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



TARLE A-4

TIME-DISTANCE DATA FCR S83-4

SHOT POINT ELEVATION (FT) X LOCATION (FT) Y LOCATION (FT)
12 1456 1110 0
13 1455 540 30
14 1453 0 0
GEOPHONE X LOCATION (FT) ARRIVAL TIMES (MSEC)

5
—
N
3
=
w

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~-DISTANCE DATA FOR S83-5

WEST
SHOT POINT ELEVATION (FT) X LOCATION (FT) Y LOCATION (FT)
15 1460 1700
16 1458 1125
19 1456 _ 525
20 1455 25 | 165
GEOPHONE X LOCATION (FT) 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 8.5  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 8L.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-DISTANCE DATA FOR S83-5

EAST
SHOT POINT ELEVATION (FT) X LOCATION (FT) Y LOCATION (FT)
15 1460 1130 0
16 1458 550 0
17 1456 | 0 0
18 1462 1660 0
GEOPHONE X LOCATION (FT) 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

TIME~-DISTANCE DATA FOR S83-6

SHOT POINT ELEVATION (FT) X LOCATION (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
GEOPEONE X LOCATION (FT) ARRIVAL TIMES (MSEC)

SP 21 SP 22 SP 23 SP 23A SP 24 SP 25 SP 26

1 25 3.0 51.5 84.5
2 75 6.5 48.0 83.0
3 125 11.0 43.5 79°.0
4 175 15.5 39.0 77.0
5 225 20.0 34.0 75.0
6 275 25.0 29.5 73.0
7 325 30.0 25.0 70.0
8 375 34.0 20.0 66.0
9 425 39.0 15.5 63.0

10 475 2.2 46.0 43.0 44.0 93.0 11.5 e6l.0

11 525 6.5 40.5 47.5 48.0 9.0 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 20.0

15 725 24.0 25.0 62.0 85.0

16 775 27.0 21.0 &7.5 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 9l1.5

33 1575 95.0




TABLE A~7

TIME-DISTANCE DATA FOR S83-7

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

27 1465 825 0

28 1469 1425 8

29 1463 300 0]

30 } 1470 1700 0

31 1464 875 15

32 1463 285 0]

33 : 1463 0 0
GECPHONE X LOCATION (FT) ARRIVAL: TIMES (MSEC)

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

1 300 85.0 48.5 3.0 27.0
2 350 80.0 42.5 7.0 31.0
3 400 76.0 39.5 11.5 35.0
4 450 72.5 35.8 16.0 38.5
5 500 69.5 33.0 20.0 43.0
6 550 67.0 29.0 24.5 47.5
7 600 66.0 26.5 28.0 51.0
8 650 65.0 2.4 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 0.5 67.0

17 1050 22.5 36.5 64.0 66.0

18 1100 25.5 31.0 67.0 e6l.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
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TABLE A-8

TIME-DISTANCE DATA FOR S83-8

SHOT POINT ELEVATICN (FT) X LOCCATION (FT) Y LOCATION (FT)
34 1466 0 0]
35 1470 600 0
36 1470 1125 0
37 1470 550 0
38 1470 1150 0]

GEOPHONE X LOCATION (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 62.0 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-DISTANCE DATA FOR S83-9

SHOT POINT ELEVATION (FT) X LOCATION (FT) Y LOCATION (FT)
39 1467 1705 0
40 1461 0 0

GEOPHONE X LOCATION (FT) ARRIVAL TIMES (MSEC)

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-10

TIME-DISTANCE DATA FOR 583-10

SHCT POINT ELEVATION (FT) X LOCATION (FT) Y LOCATION (FT)
41 1453 0 20
42 1453 600
43 1454 1150
GEOPHONE X LOCATION (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 5l1.5
15 675 53.8
16 725 56.0
17 775 59.5
18 825 62.5
1° 875 66.0
20 925 1 69.5
21 975 72.5
22 1025 76.5
23 1075 80.0
24 1125 83.5




TARLE A-11

SUMMARY OF SEISMIC VELOCITIES AND LAYER DEPTHS

Depth Below Ice

Refraction 1 Surface to Vs Vo
Profile Spread (fps) (feet) (fps)
S83-1 1 7000 2 - 27 15350
S83=2 1 not used - -
S83-3 1 - uninterpretable 14500
(frozen soils?)
583-4 1 6750 54 - 88 15,000
2 7000 20 - 57 16500
583-5 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
$83-8 1 6000 21 - 82 16500
2 6000 4] - &3 16500
583-9 1 7000 105 - 164 15500
£83-10 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-1000 hammer rig drilled 5,239 feet of borehole, using a
percussive hammer, occasionally switching to a rotary attachment when
drilling conditions became difficult- in deeper boreholes. A
lightweight 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 rig. The long year 38 rvrotary 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 double-wall pipe directs the
incoming air through the annulus between the inner and outer pipe to
the bottom of the pipe. The returning air with drill cuttings then
passes up through the inner pipe into an energy dissipating cyclone

that vents the air from the sample. Specially designed tooth bits are




used to penetrate the soll formations and to direct the soil into the
inner pipe. The drive pipe is withdrawn by a puller system comprising
two 50-ton hydraulic cylinders operating tapered slips that grip the
pipe.

The hammer drill rig used for the winter program was an AP 1000 (All
Purpose) manufactured by Drill Systems, - Calgary, Alberta. The basic
elements of this rig include a Link Belt 180 diesel pile drive hammer
delivering 8,100 foot-pounds per blow operating at variable speeds to a
maximum of 95 blows per minute; a 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 1is delivered to the drive pipe when the hammer
strikes the drive spout which sits atop the drive pipe. 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 0.D. X 3-1/4-inch I.D., and 9-inch
0.D. X 6-inch I.D. The 9-inch pipe was used for approximately half of
the footage in the relict channel while the S—I}Z—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 cutting edge dia-
meter slightly larger than the outer pipe diameter which forces all the
material within the hole up the inner pipe. The crowd—out bit, with
the cutting edge at the inner pipe, samples only the material directly
below the inner pipe and pushes the remainder aside as the pipe

advances, A 5-5/8-inch web—-tooth crowd-in bit was wused almost

v B
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exclusively for the project. Crowd-out bits were used occasionally

when crowd—in bits were unavailable.

1.2 Rotary Drilling

The AP 1000 had the capability of rotary drilling by replacing the
drive spout with a rotary drive head. One drive head, the Center Stem
Recovery (C.S.R.), using a high-torque,. slow-speed gearing, advanced
the 5-1/2-inch double-wall drive pipe by rotatiomn. The C.S.R. rotary
normally used standard tricome or button tricome bits. The same
reverse circulation system used in hammer drilling was used for the

C.S.R. rotary.

The rotation of the drill pipe helped to reduce wall skin friction.
This allowed more drilling emergy 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 1indicator of the
crushing effect. Also, every change between C.S.R. rotary and hammer
drilling, or change of drill bits, required the removal of the entire
drill string which contributed to borehole instability and redrilling

of caved borehole sections.

The 7-inch, triple-wall system using the (.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.



The other rotary drivehead, the Diamond Drill Rotary, bad 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 pipe 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 &45-degree angle blocks were placed beneath

the mast. Four 45-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 rig. A Longyear 38, sectionalized for helicopter
transport, performed standard diamond drilling using NX-size wireline

with NC-size casing.
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3. SAMPLING

The reverse circulation system used on the hammer drill rig provided 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 pipe was driven one to two feet
before retrieving the sample. Sometimes, 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 in

plastic bags and sealed.

Disturbed but intact samples were recovered using a split-spoon drive
sampler. A 2-1/2-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 six inches of
penetration were recorded during the driving of the split-spoon sampler
for estimating the relative densities of the materials sampled. The
material directly beneath the drive pipe is cousidered 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

B-5




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 rig are not fully representative of the imsitu materials. 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 moves into the
displaced volume. At the other extreme, a small portion of the fine
fraction was lost in the air vented from the cyclone and 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 moving
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 5-1/2-inch drive pipe sheared because of
faulty welds on the threaded pipe ends. . Drilling of shallow
boreholes in the relict channel continued with the 9-inch pipe while

the substandard 5-1/2-inch pipe was being rewelded.

Excessive build-up of skin friction along the drive pipe walls limited
realistic penetration to approximately 300 feet. Deep holes required
additional air capacity and special additives for the air to prevent
the cuttings from freezing in the bottom of the drive pipe. Also, the
deep hole required several changes between hammer and C.S.R. rotary
which generally caused caving of the hole due to the removal of the

drill string during changeover. In the two deeper holes drilled, the



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 would bend the bipe, but the soil
along the pipe would provide encugh 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 wuseful information in a limited amount of time while

penetrating difficult subsurface conditions.




APPENDIX C — BORING LOGS

1. BORING LOG NOMENCLATURE
1.1 Unified Soil Classification System

2. BORING LOGS

2.1 River Channel
2.2 Relict Channel



APPENDIX C

BORING LOGS

1. BORING LOG NOMENCLATURE

Notes:
1. Hammer drill blow counts are for variable energy.
2. Ground surface datum for river borings is for the ice surface.

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

samples are noted.

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

140 and 300 pound hammer falling 30" and 18" respectively.
Soils:

Grain Size: Unified Soil Classification System

Boulders > 1 foot : Silt 0.0039-0.074mm
Cobbles 3 in - 1 ft. Clay < 0.0039 mm
Gravel

Coarse 16=-64mm

Fine 2=16mm
Sand

Coarse 0.5-2mm

Medium 0.25-0.5mm

Fine Oo 074"0- 25mm



Density:

Very Dense

Dense

Medium Dense

Loose

Very Loose

Consistency:

Moisture:

Color:

Hard

Very Stiff
Stiff
Medium
Soft '
Very Soft

Saturated
Wet

Moist
Damp/Humid
Dry

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
100 voids filled with water
76-99 visible signs of water
51-75 varying degrees of wetness
1-50 ,
0

Munsel Color Chart (wet condition)

Particle Shape:

Angular

Subangular

Subrounded

Rounded
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Gradation Graphics:

100%

y 29

Gravel, cobbles Sand Fines, silt and clay
Rock:
Fracture Spacing: Feet
Massive >3.0
Slightly Fractured 1.0-3.0
Moderately Fractured 0.5-1.0
Closely Fractured 0.1-0.5
Intensely Fractured 0.05-0.1

Crushed 5 microns - 0.1
Strength:

Very strong - resists breakage from hammer blows,
will yield dust and small chips

Strong - withstand a few hammer blows but will
yield large fragments

Moderately

Strong - withstands a few firm hammér blows

Weak - crumbles with light hammer blows

Friable - crumbles by rubbing or breaks easily
in hands

Plastic - penetra

Cc-3

ted by fingers
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Hardness:

Very Hard ‘ -

Hard

caunot be scratched with a knife

- scratched with difficulty, often

faintly visible little dust.

Moderately

Hard

Low Hardness -

Friable -

Soft

- readily scratched with knife,

considerable dust and wisible.

deeply gouged or carved with knife

easily crumbled or pulverized, too

soft to cut with knife

- plastic material (grooved by

fingernail)

Drilling Abbreviations:

Type
qAM -
CSR -
COR -
DDH -
TW -~
1Y38 -

Hammer

Center Stem Rotary
Rock Coring

Down Hole Hammer
Triple Wall
Longyear 38

cI

co
TC
PC
HC
BB
OB

5 l/2gb - 5 1/2" Diameter Drive Pipe

¢ -

9P -

7" Diameter Drive Pipe (TW)
" Diameter Drive Pipe
C-4

Crowd In
Crowd Qut
Tricone
Pentacone
Hexacone
Button Bit
Open Bit



Abbreviations:

Engineering Properties:

M/C - Moisture Content
LL -~ Liquid Limit

PL - Plastic Limit

PI - Plastic Index

NP - Nomplastic

8§ - Split Spoon

Gg - Specific Gravity

- Permeability

Geologic Properties and Nomenclature

AND -
DIO -
Plagio -
Bio -
Qtz -
K-Feldspar-
K-feld

Hornbl. -
Fe -
Mag -
PY -
Kaolin -
Chlor -
CaCo3 -
Fract. -
Frctrd -
Weath -

Unweath -

Andesite
Diorite
Plagioclase
Biotite
Quarti

Potassium Feldspar

Hornblende

Iron

Magnesium

Pyrite

Kaolinite
Chlorite

Calcium Carbonate

Fractured

Weathered

Unweathered




Alter. -
Unstd -
Hrd -
Mass -
Strg -
Xyln -
Mins -
Pseudo -
Reheal -
Jt -
Coat -
F. Grain -

Med. Grain-

General Abbreviations

m -  Medium
frzm - Frozen

v - Very

dcrs - Decreases
prbly - Probably
lmtd - Limited

fr - Fresh

mech -  Mechanical
brkg -  Breaking
inclu = Inclusions

Altered
Unstained
Hard

Massive
Strong
Crystalline
Minerals -
Pseudomorphs
Rehealed
Joint
Coating
Fine Grained

Medium Grained

drkr -
mod -
modt =
occas -
pc -
sl -
max -
min -

consid-

c-6

Light
Darker

Moderate

Occasional
Piece
Slight
Maximum
Minimum

Considerable

K |
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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) filling wvoids in the coarse soils
(GM, GC, SM, SC). Fine grained soils are further classified according
to plasticity (CL, ML, CH, 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 acéuracy suitable for many

engineering purposes.
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-EBASED GEOLOGIC LOG

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Sheet_ 1 of 2

Date Amim

Boring No _ DH83-1 (River Y) Angle (from Horizonta) 9Q° Ground Elevation 1,464.0
Feature __U/S Cofferdam Bearing - Rock Elevation 1,386.0
Coordinates: N _3,227,912.0 Date Started 3/3/83 Overburden Thickness 62.5
E 747,211.2 Date Completed 3/12/83 Ground-Water Elevation___—
Core Sizes HX /NX Total Depth 91.0 Logged by MSC/SEW/DAF
_ Graphic Log e el s .5
§ | o | @ 5 2|5
2|5 5| 29 . . . 5 5| 5|5
23 E 8 §—' Classitication and Physical Description 9| x| = 5 Remarks
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18- ERASED GEOLOGIC LOG sheat 2ot 2

HUSNED] Date _M
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No _ DH 83-1 Angle {from Horizontal) 90° Ground Elevation 1464.0
Feature __ UJ/S Cofferdam _ _ Bearing - Rock Elevation 1386.0
Coordinates: N _3227912,0 ~ Date Started 3/03/83 Overburden Thickness ___62.5
‘ E__747211.1 Date Completed ___3_Ll_ZL_3___ Ground-Water Elevation -
Core Sizes HX/NX Total Depth 91.0 Logged by MSC /SEW /DAF

Graphic Log o ol = g
H g HNELE
£2| &) 5| 54 § 5|l
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SUSITNA JOINT VENTURE

-EBASCO GEOLOGIC LOG

WATANA DEVELOPMENT

Sheet_ 1  of_2 _

Date 4/12 83

3

9 12

Boring No __DH83-2 (FF) Angle (from Horizontal) 90° Ground Elevation __ 1,470.6
U/S Portals Bearing - Rock Elevation 1,424.6
Coordinates: N _3,228,775.3 Date Started 3/13/83 Overburden Thickness __ 41.5 Ft.
E 747,566.6 Date Completed 3/15/83 Ground-Water Elevation__~
Core Sizes HW/NX Total Depth 64.0 Logged by SEW/MSC
_ Graphic Log : ol el 5 §
c ® 1A -
£218 5| 22 55| E|§
2 E’ ::5 ‘g §_. C_lassiiication a.nd Physical Description g ﬁ E S Remarks
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HARZA-EBASGH ~ ©EO-OCIC LOG e

SUSITNA JOINT VENTURE WATANA DEVELOPMENT -
Boring No ___DH83-2 (FF) Angle (from Horizontal) 90° Ground Elevation 1470.6
- Feature U/S Portals Bearing - Rock Elevation 1424.6 .
Coordinates: N __3228775.3 Date Started 3/13/83 i Overburden Thickness 41.5 m
E 747566.6 Date Completed 3/15/83 Ground-Water Elevation —==~= ;
Core Sizes ____HW/NX Total Depth 64.0' Logged by ___ MSC/SEW
- » ”
_ Graphie Log ol | 5 S o |
5 o E T 8=
25/ 2| £ IR
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EBASED GEOLOGIC LOG sneet L or 3

SUSITNA JOINT VENTURE ‘ WATANA DEVELOPMENT
o
Boring No DH83-3 Angle (from Horizontal) 20 Ground Elevation 1460.4
Feature Seismic Line Bearing - Rock Elevation 1367.5
Coordinates: N __3,226,820.9 Date Started 3/15/83 Overburden Thickness _ 83.3
E 745,565.9 Date Completed 3/25/83 Ground-Water Elevation__——=
Core Sizes HW/NX Total Depth 126.5 Logged by _SEW/MSC/MJS
Grapbhic Log .| 5
5 o g g A 3 %
£2(8| 28 5, s 6 E
§'§ % § 29 Classification and Physical Description gl 2 g Remarks
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GEOLOGIC LOG Sheet_2 __of_3

4712 /8
WATANA DEVELOPMENT Date__4/12/83

SUSITNA JOINT VENTURE

Boring No DH83-3 Angle (from Horizontal) _9Q° Ground Elevation 1460.4
Feature _ Seismic Line Bearing —— Rock Elevation 1367.5
Coordinates: N __3226820.9 Date Started ___3/15/83 Overburden Thickness 83.3
E__745565.9 _ Date Completed 3/25/83 Ground-Water Elevation ===
Core Sizes __ HW/NX Total Depth 126.5 Logged by SEW/MJS
_ Graphic Log o ol 5 _5
[ ® & o s
£2 15| § 3o s & g i;':
g‘% % ‘g 89 Classification and Physical Description g x| 2 5 Remarks
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-EBASED GEOLOGIC LOG

Sheet 3 of 3

HARLZA oo 4/12/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No DH83-3 Angle (from Horizontal) q90° " Ground Elevation 1460.4
Feature _Seismic Line Bearing —— Rock Elevation 1367.5
Coordinates: N Date Started 3/15/83 Overburden Thickness 83.3
E__ 745565.Q Date Completed _3/25/83 Ground-Water Elevation===
Core Sizes gy/Nx¥ Total Depth 126.5 Logged by SEW/MJS
- Graphic Log E el s é
® a
£215 5| 55 IR
EE -g § 33 Classification and Physical Description g x| =2 g Remarks
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-EBASCO GEOLOGIC LOG shee_ Lot 3

9 12

i\ by Date
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
-]
Boring No DH83-4 Angle (from Horizontal) AEO Ground Elevation 1475.2
Feature % Dam Rt Bank Bearing 350 Rock Elevation 1459.56
Coordinates: N 3,226,978.0 Date Started 3728/83 Overburden Thickness 20.0 {
E 744,958.5 Date Completed 3/30/83 Ground-Water Elevation 11.4 4
Core Sizes NX Total Depth 116.5 Logged by SEM/MSC /MJS
_ Graphic Log el el s g
[ = -
2158 S JEIEE
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ZA-EBASTO

SUSITNA JOINT VENTURE

Boring No

DHB3-4

GEOLOGIC LOG

WATANA DEVELOPMENT

45°

Angle (from Horizontal)

Feature

Coordinates: N ____ 3994078 (0  Date Started
E___ 744958 . 5 Date Completed

Core Sizes

Sheet_2___
Date

1475.2

Ground Elevation

Bearing 350°

3

1459.6

Rock Elevation

3/28/83

Overburden Thickness 20.0

3/30/83

Ground-Water Elevation1l .4

116.5

NY

%

Total Depth

Logged by

__SEM/MSC/MIS

Graphic Log

Depth
(Elevation)
Lithology

1 ® Fracture
Log

[A]
w
-
n

Classification and Physical Description

C.R.-Graphic
C.R.IRQD %

Remarks
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SUSITNA JOINT VENTURE

GEOLOGIC LOG

WATANA DEVELOPMENT

Sheet 3 of 3

Date
Ground Elevation 1475.2
Rock Elevation 1459.6

Boring No DH83-4 Angle (from Horizontal) 45°
Feature Bearing 350°
Coordinates: N __3226978.0_ Date Started _ 3/28/83

E 744058 5 Date Completed 31/30/83
Core Sizes NX_ Total Depth 116.5

Overburden Thickness 20,0
Ground-Water Elevation11 4

Logged by _SEM/MSC/MIS

Depth
(Elevation)

Graphic Log

Lithology
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6 9 12

Classification and Physical Description

C.R.-Graphic
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mmgﬁ@@ SO”_ BORING LOG ' sl;t:eet_éjig/%

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No HD83-10 (River H) Angle (from Horizontal) 90° Ground Elevation 1459.4
Feature % Main Dam Bearing —— Rock Elevation 1363.4
Coordinates: N 3226920.3 Date Started 2/20/83 Total Depth 119.5
E 745009,1 Date Completed 2/21/83 Ground-Water Elevation ===
Logged by ,DAF
=
z solE.l w® s
=8|8¢z|28|Z28 35 8 g
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83|28 sE|8e =558 &4 , E
e |9“iess 28 “2(0 2
~ /] o x B
- 5/2 3—HAM, CI

1 ,_49;:& ,
o1 subround ‘
hbalders .
2

vvvvvvvvv roimded -
o 'caslonal bCﬂ
GP |-
5 83 —
GM

GP
oM

RS TR N DR move hole,‘
SM Sllty GR:;VELLY SAND wet very défl? N

greylsh brovm, flne to eoarse.

z.ru.,sé

-»~Sandy-<~;RAVEL tess tham 5% fines, olivd | - N —

GW
‘grey, angular to subangular fineito. . .
AN o ~coarse, with. COBBLE& and occasional. .. SRS U
-4'0 bm_lld?rs' a x . Water @ 39 D' ’ ,

- Bwlmmm - .
43) - ? . S S S .
: cW 5—12/ 51lt, dark’ ollve grey, rounded ‘
- | to subrounded .
50

Boring No.HD?a'— Sheet 1  of 3



HARLZA-EBASCO

SUSITNA JOINT VENTURE

HD83-10 (River H)
Feature ¢ Main Dam

Boring No

Bearing

Angie (from Horizontal}

90°

SOIL BORING LOG

WATANA DEVELOPMENT

Sheet 3

20f
37/26/83

Date 2/ <Y/97

1459.4

Ground Elevation

Rock Elevation 1363.4

Coordinates: N 3226920.3
E 745009.1

Logged by WMB, RLI, NBH, IFB /LFM,DAF

Date Started

2/20/83

Total Depth 119.5

Date Completed

2/21/83

Ground-Water Elevation_———

>
o
g ]

Depth
{Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

Soil Description

Remarks

Instrumentation
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HARZA-EBASTCO

SUSITNA JOINT VENTURE

Boring No HD83-10 (River H)
Feature . Main Dam
Coordinates: N _3226920.

E__ 745009.1
Core Sizes NX

Bearing

Date Started

Date Completed

Total Depth

GEO LOGIC LOG Sheet_é___ of _3
Date_4/8/83
WATANA DEVELOPMENT

Angle (from Horizontal) 90° Ground Elevation 1,453.4

- Rock Elevation 1,363.4

2/20/83 Overburden Thickness 92 .5

2/21/83 Ground-Water Elevation ——

119.5" Logged by NBH, JFB, DAE

_ Graphic Log ol el 5 §
5 2 £ S 1a|ls
€215 5| 2¢ . . § 85|35
23 38|% g3 Classification and Physical Description o« = g Remarks
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SUSITNA JOINT VENTURE

Boring No

-EBASCO

HD83-11 (River A)

SOIL BORING LOG

WANATA DEVELOPMENT

Angle (from Horizontal) 90°

Feature & Main Dam

Bearing

Coordinates: N __3226653.1

Date Started 2/21/83

£ 745064.3

Date Completed _2/22/83

Logged by __WMB,RLJ NBH, JFB/LEM, DAF

1459.1
1385.9
89.4

Ground Elevation
Rock Elevation
Total Depth
Ground-Water Elevation

=
. -~ Q
= g ; =
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HARZA-EBASCO

SUSITNA JOINT VENTURE

Boring No

HD83-11 (River A)

Feature % Main Dam

Coordinates: N _ 3226653,1

E_ 745064.3

SOIL BORING LOG

WATANA DEVELOPMENT

. -]
Angle {from Horizontal) 90

Bearing i

Rock Elevation

Date Started 2/21/83

Total Depth

Ground Elevation

Sheet__ 2 _of _3

1459.1
1385.9

89.4

Date Completed 2/22/83

Ground-Water Elevation

Legged by WMB,RLJ,NBH,JFB/LEM, A DAF

Depth

=]
o
-l

«p (Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

Soil Description

Instrumentation
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Boring No
Feature

VZA-EBASEO

_ SUSITNA JOINT VENTURE

ID83-11
£ Dam AX15

GEOLOGIC LOG

WATANA DEVELOPMENT

Angle (from Horizantal) 90°

Bearing

Sheet 3_of 3
Date_ 3/26/83
Ground Elevation 1459.1
Rock Elevation 1208 Q

E R 4 = = e

Coordinates: N __3226653 .1 Date Started 2/21/83 Overburden Thickness __ 65,2
E _745Q064.3 Date Gompleted _2/22/83 Ground-Water Elevation ===
Core Sizes Total Depth 89.4 Logged by WMB,RL.J NBH,JFB/LEM, DAF
Graphic Log ol | B
3 [ E & B [ :.—;
&S (2| B © S Classification and Physical Description 5 x E °E’ Remarks
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ﬁ@mag@ SOIL BORING LOG Elfff_ﬁ@

WATANA DEVELOPMENT
SUSITNA JOINT VENTURE

Boring No HD83-12 (River B) Angle (from Horizontal) 90° Ground Elevation 1459.0
Feature ¢ Main Dam Bearing ——— Rock Elevation 1382.0
Coordinates: N __ 3226694 ,4 Date Started 2/22/83 Total Depth 87.5

E 745072.0 Date Completed 2/22/83 Ground-Water Elevation ~—=

Logged by WMB/RI.J/TLEM, DAF

§, Soil Description Remarks
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(Elevation)
Rig Blow
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Sample
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Sample No.
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Graphic
Instrumentation)
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HARZA-EBASEO

SUSITNA JOINT VENTURE

HD83-12 (River B)
Feature & Main Dam
Coordinates: N 3226694 .4

E 745072 .0

Logged by WMB,RIJ/LEM,DAF

Boring No

SOIL BORING LOG

WATANA DEVELOPMENT

o
Angle (from Horizontal) 90
Bearing
Date Started

Date Gompleted

2/22/83
2/22/83

Sheet
Date

2 of 3
3/31/83

1459.0

Ground Elevation

Rock Elevation 1382.0

Total Depth 87.5

Ground-Water Elevation

Length
Recovered

o
[=]
=4

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Graphic

Soil Description

Remarks

Instrumentation
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HARZA-EBASCO

GEOLOGIC LOG

Sheet_ 3 of _3

Date _3/31/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HD83-12 Angle {from Horizontal) 90° Ground Elevation 1459.0
Feature in Dam Bearing — Rock Elevation 1382.0
Coordinates: N __ 3226694 .4 Date Started 2/22/83 Overburden Thickness £9.5
E__745072.0 Date Completed 2/22/83 Ground-Water Elevation i
Core Sizes ___ NX. Total Depth 87.5 Logged by __WMB,RLJ/LEM,DAF
_ Graphic Log ¢l 2l s §
c ® = ol ®
%_'.‘:’ & g 3o § 8 E £
oS 2 B 33 Classification and Physical Description S| £ Z| E Remarks
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74-EBASCO

SUSITNA JOINT VENTURE

Boring No
Feature

HD83-13 (River G)

SOIL BORING LOG

WATANA DEVELOPMENT

90°

& Main Dam

Angle (from Horizontal)

Bearing

Coordinates: N

3226856.3

Date Started 2/22/83

E 745023.2

Date Completed 2/23/83

Logged by WMB, RLJ, NBH, JFB,LEM

Ground Elevation
Rock Elevation

1458.5

1374.5

89.0

Total Depth

Ground-Water Elevation

Rig Blow

Depth
(Elevation)
Count

o
o
-

Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

Soil Description

Instrumentation|

Remarks

SP

GP
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-EBASTO

OINT VENTURE

HD83-13 (River G)
Main Dam
Coordinates: N 3226856.3

E 745023.2

Logged by _WMR,RL.J,NRH,JFR/LEM _

Boring No
Feature

SOIL BORING LOG

WATANA DEVELOPMENT

-]
Angle (from Horizontal) 20

Bearing -
Date Started 2/22/83

Date Completed ___2/23/83

Ground Elevation
Rock Elevation
Total Depth
Ground-Water Elevation

Sheet_ 2 of 2

Date  3/27/83

1485.5
1374.5
89.0

o
o
-

" Depth
{Elevation)
Rig Blow
Count
Sample
interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

Soil Description

Remarks

{Instrumentation

; },H

o

 6§

5-12%!
to subrounded,.

RAVEL,
ouhded

silt), moilst, dark ©

fine to

ceasional cobble and

boul

der..

' : | ToP OF ROCK 3.8 FT_ |
B 1\:10 recove.ry Hammer to 89.0,
. e » Core. Barrell won'dy

£it. down drive
§ L pipe. -
}_ N - o ; _ e . o

Boring No.
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HARZA-EBASTCD

SUSITNA JOINT VENTURE

Boring No

HD83-14 (River DD)_ Angle (from Horizontal)

Feature U/S Cofferdam

Coordinates: N 3228343.0

E 747142 .4

SOIL BORING LOG
| WATANA DEVELOPMENT

90°

2/23/83
2/27/83

Bearing
Date Started
Date Completed

Logged by __ WMRB,RL.J,REH, JFB/LFM,DAF

Ground Elevation
Rock Elevation
Total Depth

Sheet_1  of 3

Date. 3/27/83 /83

1464,8

57.5

Ground-Water Elevation

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered

=
o
-l

Graphic

Soil - Description

|instrumentation

Remarks

'5%@f¥_ﬁéM;C0§ft'

N

sample redovered.

- Probable cdaobble and bo

15

w

35 5

RSUTNESN SRESR: SUSN———
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50|
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BARZA-ERASEO GEOLOGIC LOG shos_2_o1_ 3

SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No __HDR&3-14 Angle (from Horizontal) 90° Ground Elevation 1464.8
Feature _U/S Cofferdam Bearing - Rock Elevation -
Coordinates: N 3228343.0 Date Started 2/23/83 Overburden Thickness 29.0 ;
E 747142.4 Date Completed _2/27 /83 Ground-Water Elevation===
Core Sizes _NX Total Depth 57.5 Logged by _WMB,RI.I,REH, JFB/LEM DAT
Graphic Log o <] - § ‘
| el £l a 2|8
i';: | 5 2o Sl g E 5
8% % § 33 Classification and Physical Description ol | =z E Remarks
W | £ | & € < 25
Sl 3| @ 36812 vY| & £
,,,,,,,, 5
15
25
30
L 35]3q0 - ]
71380 £ ' Started Coring 35.0
4%"1 7L et
] j . S SO
90° N ~
Lo |
— 4085° o et -]
J ¥ k- :
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o 445 300 Z L g e
40° P
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309 =
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o

1B70-EBASESD GEO LOGIC LOG

SUSITNA JOINT VENTURE . WATANA DEVELOPMENT
Boring No HD83-14 Angle {from Horizontal) 90°
Feature U/S Cofferdam Bearing —-—=
Coordinates: N _322834.0 ____ Date Started 2/23/83

E 747142, 4 Date Completed 2/27/83
Core Sizes NX Total Depth 57.5

Sheet 3 _ of _3__

Date 3/27/83
Ground Elevation 1464.8
Rock Elevation -

Overburden Thickness 29.0
Ground-Water Elevation_ =—=—

Logged by _WMB,RLJ,REH,JFB/LEM,
DAE

Graphic Log

Classification and Physical Description

Depth
(Elevation)

Lithology
* Fracture
Log

C.R.-Graphic
C.R./RQD %

Remarks

Box Number
Instrumentation

o
-
q ™

\\\\(\ﬂ%—éﬂg N structure

¥ U I
.Ln H

_,wé;
[ 9’0

Borina No.HDB83— Sheet 2@ of 73



Boring No
Feature
Coordinates: N

SUSITNA JOINT VENTURE

HD83-15 (River CC)

U/S Portal Cofferdam

3228232.7

£ 747112.7

SOIL BORING LOG

WATANA DEVELOPMENT

Angle {from Horizontal) 90°

Bearing —_—

Date Started 2/24/83
2/27/83

Date Completed

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

Ground Elevation
Rock Elevation

Total Depth

Sheet , i 2
Date 70/
1465.1
1435.6
46.0

Ground-Water Elevation

Depth
(Elevation)

3 So|E.
o= |25 || 32*F| g
IR EEE]
2| Eo|l& S| c
2G| SE(ET| 25|53
o “|ldc| 28|~
0 o

Recovered

o
Q
-l

Graphic

Soil Description

Instrumentation

Remarks
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BIA-EBASCO GEOLOGIC LOG Sheet 2 —of__2

SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No _HDB83-15 Angle (from Horizontal) 90° Ground Elevation 1465.1
FeatureU/S Portal Cofferdam Bearing ——— Rock Elevation _1435.1
Coordinates: N _3228232,7 Date Started 2/24/83 Overburden Thickness 24,5
£ _747112.7 Date Completed __2/27 /83 Ground-Water Elevation ———

Core Sizes - Total Depth __46.0 Logged by REH,.JFR, JEP,RLJ/LEM,DAF

Graphic Log

Classification and Physical Description Remarks

Depth
(Elevation)
C.R.-Graphic
C.R.JRQD %

Lithology

Structure

Box Number
Instrumentation

1™ Fracture
Log

o
-
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HARZA-EBASTO

SUSITNA JOINT VENTURE

HD83-16 (River BB)

U/S Cofferdam Portal

3228135.0

Coordinates: N

SOIL BORING LOG

WATANA DEVELOPMENT

-]
Angle (from Horizontal) 90

Sheet._];_ of 2
Date 3/27/83

Ground Elevation 1465.5
Rock Elevation

1446.5

Bearing e
Date Started 2/24/83

Date Completed 2/27/83

39.5

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

Ground-Water Elevation_—=—

=
. - 2
z Ogp| .2 h- s
£8 _E‘E 25221352 2 g
as (@3 EE(2-|08| 22|59 i inti 2

83|%3|Es 3 2| €31 83 Soil Description £ Remarks
SRS HEEEHE :
o 2

S0 - HaM,CO
) Pipe cocked at’ _ |
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Sheet_2 of___ 2

GEOLOGIC LOG
v Date_ _3/27/83

WATANA DEVELOPMENT

HARZA-EBASCO

SUSITNA JOINT VENTURE

Boring No _HD83-16 Angle (from Horizontal) 90° Ground Elevation 1465.5
Feature U /S Cofferdam Portal  Bearing ——— Rock Elevation 1446.5
Coordinates: N _3228135 Q Date Started 212418 Overburden Thickness _11 (¥

E Ground-Water Elevalion

5 Logged by WF

)
o
=3
@
Q
=1
3

§=
(1]
b3
®
(=}

é%

l

Core Sizes NX Total Depth

_ Graphic Log 2’ el s F
= ] ) -—
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HARZA-EBASCO SOIL BORING LOG s L o123

SUSITNA JOINT VENTURE WATANA DEVELOFMENT

Boring No __HD83-17 (River Z) Angle (from Horizontal) 90° Ground Elevation 1464 .4
Feature U/S Cofferdam Bearing —— Rock Elevation 1401.4
Coordinates: N 3227931.0 Date Started 2/24/83 Total Depth 77.5
E 747161.2 Date Completed _ 2/27/83 Ground-Water Elevation_——=
Logged by __REH,JFB/LEM,DAF
—_ 3 - E
c5|3z|os|28|5 8 s
i8|=3| 222”52 B85 Soil Descrioti § Remarks
23| =8|58 89| 3S(53 &3 oil Description- £ em
g [ n= ‘g s u_(: e _1&, 15} ‘3
< .
e 0 wﬁiﬁﬁﬁ%ﬂ Ilrré tocoarse, with T , O R e
. r 5 ‘‘‘‘‘‘ - ; -M‘\ B . ——
1 3 . .
ERl “At 28 Ft.,moved |
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S350 ]
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'40,’ : . FERT T S T P S N _
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A9 ' " _sand,” Tess than 5% ; '_J
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as| | coarse.: |- s
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QES@ SOIL BOR'NG L.OG Sheet_ 2 of_3

SUSITNA JOINT VENTURE WATIANA DEVELOPMENT

Boring No HD83-17 (River Z) Angie (from Horizontal) 90° Ground Elevation 1464 .4

Feature U/S Cofferdam Bearing - Rock Elevation 1401.4

Coordinates: N 3227931.0 Date Started 2/24/83 Total Depth 17.5
E_ 747161.2 Date Compieted 2/27/83 Ground-Water Elevation ———

Logged by REH,JFB/LEM,DAF

E’ . Soil Description Remarks

I Depth
. /A (Elevation)
‘| Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic
Instrumentation

GW Well +g . AVEL- s 15=2 0/, med:tum v__t_kko‘ -

8 | | | T F coans ~less than 5% silt, + 1o -
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Boring No.HD83—_sheet_ 2 of _3_
17




[y

SUSITNA JOINT VENTURE

Angle {from Horizontal)

GEOLOGIC LOG

WATANA DEVELOPMENT

90°

Boring No _HD83-17 (River Z)

FeatureU/S Cofferdam Bearing _—

Date Started 2/24/83

Coordinates: N

E_ 747161.2 Date Completed _2/27 /83

Core Sizes _NX Total Depth 17.5

Sheeti_ of__é_
Date__3/27/8
Ground Elevation 1464 .4
Rock Elevation 1401 .4

Overburden Thickness 48.0
Ground-Water Elevation ===

Logged by _______ R,EH.,JF.B.LLEM,DAL

Graphic Log

; Depth
S (Elevation)

Classification and Physical Description

@ Fracture
Log

Lithology
Structure

36912

C.R.-Graphic
C.R./RQD %

Remarks

Box Number
Instrumentation

AN

£t

3 M. sl Wea

" mostl
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100/65
1/2
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-EBASTD

SUSITNA JOINT VENTURE

WATANA DEVELOPMENT

SOIL BORING LOG

Sheet__ 1 of_2

Date 3/27!83

Boring No HD83-18 (River AA) Angle (from Horizontal) 90° Ground Elevation 1465.7
Feature U/S Cofferdam Bearing —— Rock Elevation 1435.7
Coordinates: N __ 3227953 .7 Date Started 2/24/83 Total Depth 39.0

E_ 747110.2 2/26/83

Date Completed

Ground-Water Elevation

Logged by RLJ,JEP/LEM

E = do E..: k-]
s8iog|2s8|%22|3 |82
== |5 az|oe wigs| s
og|(m3 2-lOog | @ & . .
22| 28 E Sleg| 5|5 § &3 Soil Description
Tl e D= Slooidolw
-u-v" 3‘“ Eﬂ. o0

Remarks

instrumentation
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SUSITNA JOINT VENTURE

Boring No HD83-18

Feature

Coordinates: N _3227953.7
E_747110.2

Core Sizes " NX

GEOLOGIC LOG

WATANA DEVELOPMENT

Angle {from Horizontal)__30° _
Bearing

Date Started 2 /24 /83

Date Completed 2 /27 /83

Total Depth 39.0

Sheet__ 2 of 2

Date 3/27/83
Ground Elevation 1465.7
Rock Elevation _1435.7

25.5

Overburden Thickness
Ground-Water Elevation
Logged by RLJ,JEP/LEM, DAF

_ Graphic Log ¢ 2l 5 §
(3 ® = 5| ®
£2 18| 5| 39 £ 6 E|E
K] E 35 § 23 Classification and Physical Description gl 2l E Remarks
- £ = A 1 S
g = g w- c & x|k
T3 ? (36912 J| S| a 2
e i s | T S
T No Recover Started Coring 24.51
S e Possible Mislatch . _|
- L ]
.3 < ‘
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/ Ce.pt ’On. J t . SuntaceS}_ o S TSP
7 ‘ , ey tommo;n Tt
Il I AR
!t
—
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SUSITNA JOINT VENTURE

HD83-19 (River X)

SOIL BORING LOG

WATANA DEVELOPMENT

90°

Boring No Angle (from Horizontal)
Feature U/S Cofferdam Bearing -
Coordinates: N __3227888.3 Date Started 2/25/83

E 147264 .4

Date Completed _2/26/83

Sheet_1  of_ 13
Date__3/27/83
Ground Elevation 1463.5
Rock Elevation —_—
98.0

Total Depth
Ground-Water Elevation ===

Logged by _JEP,RL.T,REH,JFB/1.EM, DAF

|-

z i o | E S
c5(Bz|es|28|5%| 3 e 5
as|m3|2E2|e2Flow o8| 5o . - 5
o>l S0|E8| B3| 29 5| 23 Soil Description £ Remarks
o2 Z°|3E|EB 851385 ]
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‘Hard Drilling @
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— i s ngeyf,c ﬁl»newt@eoamse e j e SRS S
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L. ”‘“ + ) + - ¥ N

7 SP t‘oor.l.y graaea SAND, TS ThEn 107
IS - _‘gravel, less than 57 fines, very- b _
e . dense, saturated very dark grey,v
5q . ' flne to- medlum. . :
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YARZA-EBASEO SOIL BORING LOG

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No HD83-19 (River X) Angle (from Horizontal) 90°

Ground Elevation

Feature __U/S Cofferdam _  Bearing —_—

Sheet_,,z,_,,_ of 3

Date _3l21183_

1463.5

Rock Elevation

Coordinates: N __3227888,3 __ Date Started 2/25/83

1383.5

Total Depth

98.0 ft.

E__ 747264.4 Date Completed 2/26/83
Logged by _IEP,RL.J, REH,.JFB/L.EM, DAF

Ground-Water Elevation —

Instrumentation

Remarks

—~ d = .
= @] & 9
s8|8z(25|Z8 3|8 ¢
as|lm3|22|led| o |58 S . -
o > 2| Es|a S| g3 Q Soil Description
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SUSITNA JOINT VENTURE

-EBASCO

GEOLOGIC LOG

WATANA DEVELOPMENT

Boring No __HD83-19 (River X) Angle (from Horizontal) 9Q°
Feature U/S Cofferdam Bearing ———
Coordinates: N _3227888 3 Date Started 2/25/83

E _747264. .4 Date Completed 2 /26/83
Core Sizes NX Total Depth 98 .0 f¢t

Ground Elevation
Rock Elevation
Overburden Thickness

Ground-Water Elevation

Sheet_3 of _3
Date__3/27/83 _

1463.5
1383.5
£9.5

Logged by MLW

Graphic Log

Depth
(Elevation)
Lithology
Structure
Fracture
Log

3 6912

Classification and Physical Description

C.R.-Graphic
C.R.JRQD %

Box Number

Instrumentation

Remarks

[ at td“ 'of run. _’

Brkn o T
——— 759 S me;*ew breaks ~~~~~ ea311y- o
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%0.| 45 |
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-EBASCO

SUSITNA JOINT VENTURE

Boring No _HD83-20 (River W)
Feature U/S Cofferdam
Coordinates: N __3227868.8

E 747316.0

Logged by _JEP RLJ,REH,JEB/LEM

SOIL BORING LOG

WATANA DEVELOPMENT

90°
2/27/83
2/28/83

Angle (from Horizontal)
Bearing
Date Started
Date Completed

Sheet_ 1 of _2 _

Date 3/27[83

1464 .9

Ground Elevation
Rock Elevation 1388.4

Total Depth 76.5 ft.
Ground-Water Elevation ———

Length
Recovered

>
Q
P

Depth
{Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Caunt
per 0.5 ft.
Graphic

Soil Description

Remarks

Instrumentation

(SHB-HAM,C.0.

T WITH

0=252% medlum to.:coar’ée.”,?,v
+ rk olive grey, -
ded, fine-to coarse -
' f'iamu%ww
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“Hard Drilling,
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GW e o g
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...... 5 5 L
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; e
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-coarse, subrounded, coarse T
gravel Lol
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2
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SUSITNA JOINT VENTURE

Boring No _HD-33-20 (River W)

Feature

U/S Cofferdam

Coordinates: N __3227868 .8
E__747316.0

SOIL BORING LOG

WATANA DEVELOPMENT

Angle {(from Horizontal) 90°
Bearing ——

Date Started 2/27/83

Date Completed 2/28/83

Sheet_2___ of 2
Ground Elevation 1464 .9
Rock Elevation
76.5

Total Depth

Ground-Water Elevation

Logged by ___IEP,RLJ,REH, JFB/I.EM
=
E E dq; E,,_' h-} g
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SUSITNA JOINT VENTURE

SOIL BORING LOG

WATANA DEVELOPMENT

Boring No HD83-21 (River V) Angle (from Horizontal) 90°
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SUSITNA JOINT VENTURE

EBASCO

GEOLOGIC LOG

WATANA DEVELOPMENT

Boring No HD83-21 Angle (from Horizontai) 9Q°
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Core Sizes _NX Total Depth 86.5

Ground Elevation
Rock Elevation
QOverburden Thickness

Sheet_3 of 3
Date 3/27/83 _

1467 .7
14017
7.0

Ground-Water Elevationr===
Logged by

REH,JFB,REJ,JEP ,WMB/LEM

DAE

Graphic Log

Depth
(Elevation)
Lithology
Structure

q @«

9 12

Classification and Physical Description

C.R.-Graphic
C.R./RQD %

Box Number

Instrumentation

Remarks

1 ® Fracture
Log

%assa.ve

Hornb lend e w/ some! bi 7

~Start Coring 66.5

-+ Low 4 Mech fract.

100 R

b H r—t
aly;fi'Ctrd L o
in- )'.l:' vIostl‘ ; =
H — - T
ok CONg . 3 !
except on| few Jts.,
T b“rkg, JESUFTES T augh to. slroug SRR ]
....;Commanlyi(;aCOS..,v- ted ! :
Ly .
< R
(e
L
N ) .
o~
—— R

Rorina No TR 22— Shaat 23 of 12



j )5 | /‘\’ 7 SOIL BORI NG LOG Sheet_Ll _of__4
HARZA-EBASCO 3l
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
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HARZA-EBASTCO

SUSITNA JOINT VENTURE

Boring No

HD83-22 (River U)

Feature U/S Cofferdam

Coordinates: N _3227828.8

E_ 747416.2

SOIL BORING LOG

WATANA DEVELOPMENT
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1RZA-EBASCO

GEOLOGIC LOG

Sheet 2 3 of _& 4

- WATANA DEVELOPMENT Date_ 3/27/83
SUSITNA JOINT VENTURE :
Boring No HD83-22 Angle (from Horizontal) 90° Ground Elevation 1467.6
Feature U/S Cofferdam Bearing Rock Elevation 1380.6
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SOIL BORING LOG
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HARZA-EBASCO

SUSITNA JOINT VENTURE

Boring No = i
Feature U/S Cofferdam

WATANA DEVELOPMENT
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Boring No __ HD83-24 (Riv Angle (from Horizontal)
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HARZA-EBASGO o507 -0C o

SUSITNA JOINT VENTURE

Boring No _HD83-24 Angle (from Horizontal)___90° Ground Elevation 1453.8
Feature __D/S Cofferdam  Bearing —— Rock Elevation 1409.8
Coordinates: N 3226748.3 Date Started 3/2/83 Overburden Thickness 38.5

E 742979 .2 Date Completed 3/2/83 Ground-Water Elevation ===
Core Sizes NX Total Depth 57.0 Logged by NBH, JE¥/1L,EM, DAF

Graphic Log

Classification and Physical Description Remarks

Depth
{Elevation)
Structure

Lithology
C.R.-Graphic
C.R./RQD %

® Fracture
Log
Box Number
instrumentation

368912

Sta?t?deebﬁinge27504

N OS5 URPUP DA SO
~——
-
JtS. Hfd &jstrg, fresh & unstalned - ) ]
except on! jesoo Some CaCO3 i
iITings on jts., :
A S 4 S é o
. O ; o™
g i ) =) - —
40—44 Alluva_um ™~ -
- RSN A \ L Tl
e Haterolltﬁolbg1CEpeBBles & cobee R
- 45 70 A . . N C : '
T )e; fWWBNWWWWIop OF ROCK: 44 0 Ftwﬁwu.m : e e
BOJ}J} S R ST T nggggg_as ‘above W/some p&n 9 -
-4 004 / F . ...kwfeldspanwwvw,m - SR SN SN oo ™~ . ‘ .
d o ’ Closely 1ntense1y ract. 0.05-
50 %8: P . - 0,5" sl-modt weath hard, mdt strg.

Boring No. HD83~ Sheet_ 2 of 3




i I~y
I8\

Boring No HD83-24

IA-EBASCO

SUSITNA JOINT VENTURE

Angle (from Horizontal)

GEOLOGIC LOG

WATANA DEVELOPMENT

D/S Cofferdam

Feature Bearing
Coordinates: N ___ 392748 3  Date Started 3/2/83
E 742979 .2 Date Completed _3/2/83
~ Core Sizes NX Total Depth 57.0
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SUSITNA JOINT VENTURE

Boring No __HD83-25
Feature D/S Cofferdam

Bearing

Angle (from Horizontal)

SOIL BORING LOG

WATANA DEVELOPMENT

90°

Sheet 1 of 3

Date_ 3/27/83
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Rock Elevation 1379.4
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SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No _HD83-25 Angle (from Horizontal) 90° Ground Efevation 1454 .4
Feature D/S Cofferdam Bearing -_— Rock Elevation 1379.4
Coordinates: N _3226970.9 Date Started 3/3/83 (D) Total Depth 95.9 fr,
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SUSITNA JOINT VENTURE

Boring No HD83-25

SGO

Feature D/S Cofferdam Bearing

Date Started

Coordinates: N __3226970.9

GEOLOGIC LOG
WATANA DEVELOPMENT

Angle (from Horizontal) 9Q°

E_743087.1

3/3/83(D)

Date Completed3/3 /83 (1)

Sheet 3___of 3

Date_ 3/27/83
Ground Elevation 1454 .4
Rock Elevation 1379.4
Overburden Thickness 67.0

Ground-Water Elevation
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E@@ SOIL BORING LOG sheet_ 1 of 3

WATANA DEVELOPMENT Date__ 3/27/83

SUSITNA JOINT VENTURE

Boring No HD83-26 (River M) Angle (from Horizontal) 90° Ground Elevation 1453.8
Feature D/S Cofferdam Bearing —— Rock Elevation 1372.8
Coordinates: N __32268953.5 Date Started 3/4/83 (W) Total Depth 96.0 Ft.
E_ 743049.9 Date Completed 3/4/83 Ground-Water Elevation ===
Logged by _.JEP_,.NBH,LLFM,.DAF__.__
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Boring No
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SUSITNA JOINT VENTURE

HD83—26 (River M)

SOIL BORING LOG

D/S Cofferdam

Coordinates: N 3226895,5
E_743049.9

Logged by _ JEP NBH/LEM,DAF
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75
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SUSITNA JOINT VENTURE

Boring No

HD83-26 (River M)

Angle (from Horizontal)__90°

GEOLOGIC LOG

WATANA DEVELOPMENT

Feature
Coordinates: N
E 743049 0

Bearing -

Date Started 3/4/83

Date Completed _3/4 /83

Core Sizes _NX

Total bepth 96.0 £t

Sheet_ 3 of 3

Date 3[27[83

Ground Elevation 1453.8
1372.8

R_ock Elevation
Overburden Thickness 73.0

Ground-Water Elevation ===
Logged by JEP ,NBH/LEM, DAF

Graphic Log

Depth
(Elevation)

Lithology
Structure
@ Fracture

Log

(%]
@
-
n

Classification and Physical Description

C.R.-Graphic
C.R./RQD %

Remarks

Box Number
Instrumentation

Cnr-tna 76 Q- .

i . Cobbles & Boulders e
o 250 7 Water return lt.
... )45°
»_.t 300 _'2/9 “ V. gre-ywm U , N w »_ e
e 40° o .
_..wai 700 /ﬁ/ e : e __
- ZOZ ;i:x - [ i e
of » ;
Nsge /\ j
| . 450 I B .
50° l\> Q ;
{30° 9 ; ~
—— o ; - . I
VIR = ,




i ;@)7 o )/"A 7\ 17 SOIL BORING LOG Sheet /,_3
HARZA-EBASCO et 72/
SUSITNA JOINT VENTURE WATANA DEVELOPMENT :
Boring No __HD83-27 (River K) Angle {from Horizontal) 90° Ground Elevation 1453.7
Feature D/S. Cofferdam Bearing - Rock Elevation 1383.7
Coordinates: N 3226824 .2 Date Started 3/3/83 Total Depth 98.5
E 743007.9 - Date Completed 3/4/83 Ground-Water Elevation_——=
Logged by ___IEP NBH,REH,WMB/LEM,DAF '
] 5
=5 5.|es|22|5 8. 5
- = > w| sl [~
§§ ;é EE é.: : S g?, g-g Soil Description g Remarks
gl |®#=|g5(88/-s| & £
~ ;] m &« @
-S40~ HAM,CI | -
1
l_.7 2 GP | coarse andﬁ 5-12%, i
T GM ;, S“ﬁﬁ”aﬁ”gﬁl"ar 't'o Tang.
30 | T '
; 1
e
GM . ;
40 1 3 ]
. ated,. dark" g_re.y‘.,a '
O fine.to coarse.’ ..
— 7 GP [T S : e
8 GP More sand very da.rk grey; o ’ o N
AR E—— S— .‘_W} P e s e RN ‘e NN - SRR erb s ,.v-
50|

Boring No.HD%%—_ Sheet__ ]  of 3 __



SOIL BORING LOG

7R & EE) g °
HARZA-EBASCO e 3727 /83

SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HD83-27 (River K) Angle (from Horizontal) 90° Ground Elevation 1453.7
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 Gompleted 3/4/83 . Ground-Water Elevation_ ===
Logged by _IEP, NBH,REH,WMB/LEM,DAF
[~
€ Sol|E. o -

3 — o =
£2|2¢|3E|%e|85|=8|8 2
SRR g2|/68%9 Soil Description g Remarks
% E°|@E| e8| 85|38 &5 g

W= A% B2 = 2
GP
oW | :
oM |"GRAVEE; 20 to coarse sand
5=12% clayey s 3,satu,r“
~grey;-roun&e&.»' {
GP | 'coarse . | "7 oo
N RN ST oS B el St Hard Dnllmg
70 “TOP (OF ROCK @ 70.0 FT | 69-70.5 Ft. ]

Sheet_ 2 of _13
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- HARZA-ERASGH ~ CRO-OSI- OO i

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

- Boring No _ HD83-27 (River K) Angle (from Horizontal) 90° Ground Elevation 1453.7
Feature D/S Cofferdam Bearing : ——— Rock Elevation 1383.7
Coordinates: N __ 3226824, 2 Date Started 3/3/83 : Overburden Thickness G2.0

E__743007.9 Date Completed _3/4/83 Ground-Water Elevation ——
o Core Sizes NX Total Depth 98.5 Logged by JEP ,NBH,REH ,WMB/LEM,DAF
Graphic Log [

= = K 3 2
- 252 5, IS
! d%% 2 g 59 Classification and Physical Description Gl x| 2 § Remarks

— £ - -
’ ) = | = ™ cl e | x| 2

T2 ? ssen oo & 2

-

= {

_ %

/7
X
= <
:7;2
s s x X
S [VBRnXX [Z
85 A |
o= : [
600 &’J
- —90-{60°1 7, N T e e e
S 450 :
' [(;8" /4 i
—— |~ - -
Q .
- [ B
95202| / ; max - - ]
) igo = 1 0.5-0. 7', hard, ish- ,
- L °/ _ unstained, some_.,ﬁ.s;l; alter of - o
 chlor omits C :
L. kU | ] | T.D. = 98.5 Ft. |




SUSITNA JOINT VENTURE

HD83-28 (River J)

D/S Cofferdam

Coordinates: N __ 3226787 .3

Logged by _WMR,REH,NBH, JEP/L.EM, DAF

SOIL BORING LOG

Sheet of7_3
- Date 83
WATANA DEVELOPMENT
Angle {from Horizontal) 90° Ground Elevation 1453.6
Bearing == Rock Elevation 1381.6
Date Started 3/5/83 Total Depth 88.5
Date Completed 3/ 5/83 Ground-Water Elevation”——

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

Soil Description

instrumentation

Remarks

S5%@ - HAM,CI =

saturared,. da

iy subangula ’ .

13Ft

Q’?,fCOBBLES AND BOU&DERS
fsit grey,” rouhded

"ucoarae E
; § :

. BOULDERS 34.5-44,5 £t - | g
~with fine to coarse sand ~ '

" with trace fine and coarse sybangular

GraVelly SAND less than 5% s1lt, _
saturated, very dark gre;y‘,‘ medlum,

- gravel

- Gs \Z 75“””‘”,“

Hard Drlllxng @
34 Ft. '

Started Coring

550 - HAM CL’

Pty @\/

Boring No. HDgg" Sheet 1 _of 3



SUSITNA JOINT VENTURE

Boring No

-EBASCO

HD83-28 (River J)

Feature D/S Cofferdam

Coordinates: N 3226787.3

E 742990.2

SOIL BORING LOG

WATANA DEVELOPMENT

Rock Elevation

Ground Elevation

Sheet_ 2 of 3 _

Date 3/27/83

1453.6

1381.6

88.5

Angle (from Horizontal) 90°
Bearing i

Date Started 3/5/83
Date Completed 3/5/83

Total Depth

Logged by _WMB ,REH,NBH ,JEP /1.EM, DAF

Ground-Water Elevation

Depth
(Elevation)
Rig Blow
Count
Sample
interval
Sampie No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered

o
Q
-l

Graphic

Soil Description

Instrumentation]

Remarks

‘Hard Drilling’

~Increase Water
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s:t.lt, sathrated

M|

oM da ) subx:ounded f ine to L ;
26] o ;
R S I Refusal at
72 5 Ft. 5
75 | R RS
. e i i

Boring NoHD83—-  Sheet 2 of
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MARTZA-EBASED GEOLOGIC LOG

SUSITNA JOINT VENTURE

WATANA DEVELOPMENT

Boring No HD83-28 (River J)  Angle (from Horizontal)__ 90°
Feature D/S Confferdam Bearing —
Coordinates: N ' Date Started 3/5/83

E 742990.2 Date Completed _3/5/83
Core Sizes NX Total Depth 88.5

Sheet __3_ of_i#

Date 3/27/83

Ground Elevation 1453.6
Rock Elevation 1381 .6
Overburden Thickness 62.0
Ground-Water Elevation ===

Logged by _WMB, REH,NBH,JER/LEM
. DAF

Graphic Log

Classification and Physical Description

Depth
(Elevation)
Lithology
Structure

36912

1 ® Fracture
Log

C.R.-Graphic
C.R./JRQD %

Remarks

Box Number
Instrumentation

R
N

 Top iRk 72 0 Fr.

7233 72.5-77.2 Diorite gray, med Xyln “iStart Coring 72.5!
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7 closely-m@d frc..‘. ~max 1.0 nin Q3
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L ed fts. L ol =
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— 5 —

Borina No.ILI.].3§§:_ Sheet 2 of 11



SOIL BORING LOG L o
. Sheet of -4
Lrel s EDA@@O Date____l—a__j__
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No ___HD83-29 (River L)  Angle (from Horizontal) 90° Ground Elevation 1453.8
Feature D/S Cofferdam Bearing —— Rock Elevation 1374.8
Coordinates: N 3226858.9 Date Started 3/5/83 Total Depth 104.3
E 743029.5 Date Completed 3/5/83 Ground-Water Elevation _———
Logged by _NBH, JEP/LEM, DAF »
_ . | = H
[-B | B h-] =
£218¢E|85|%8/35(|s8 |2 2
§'% n;,g Es in: :% g?‘; §-§ Soil Description g Remarks
LR
£
S0 v, G
J.J.H (..OBBL 5T
- 1
PR p o 2
- l 60
3
4
5
35
22 1.
N )
451 Sllghtly more: Wsand less 51lt ) ]
7
50

Boring No._HD83Sheet 1 of 4
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Sheet 2 of 4 o

SOIL BORING LOG
. Date__3/27/83

WATANA DEVELOPMENT

HARZA-EBASCO

SUSITNA JOINT VENTURE

-

90°

Ground Elevation 1453.8
Rock Ejevation 1374.8
Total Depth 104.3
Ground-Water Elevation =——

HD83-29 (River L) Angle (from Horizontal)
Feature D/S Cofferdam Bearing
Coordinates: N 3226858.9 Date Started
E 743029.5 Date Completed

Logged by NBH, JER/LEM DAF————

Boring No

3/5/83
3/5/83

Depth
{Elevation)

Rig Blow
Count

Sampie
interval

Sampie No.
and Type

Blow Count
per 0.5 ft.

Length
Recovered

b=
Q
-1

Graphic

Soil Description

instrumentation

Remarks

.

E increase Water
0-58.0 £t

7+ '.LND less than 5/‘silt.;
';ollve med.{um e I

Sa'tw"
oW .

Hard Drllilng 61«»

7t e,
o CO&IEE?SE.I‘
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HBARZA-EBASTO GEOLOGIC

SUSITNA JOINT VENTURE

Boring No HD83-29 (River L) Angle (from Horizontal)

LOG

WATANA DEVELOPMENT

9_00

Feature ___DJ/S Cofferdam  Bearing

3/5/83

Coordinates: N 3226858.9 Date Started
E___743029.5  Date Completed

3/5/83

Core Sizes NX Total Depth 104.3

Ground Elevation

Sheet_3 of_4&
Date 3/27[83

1453.8

Rock Elevation

1374.8

Overburden Thickness

Graphic Log

Classification and Physical Description

Depth
(Elevation)

Lithology
Structure
@ Fracture

Log

3

C.R.-Graphic
C.R./JRQD %

Box Number
instrumentation

Remarks

g9 12

N A N

I ———

§?6786'M§§;atch§?b

artel stuck ;

i
i

e 9N

SN\

(33
A
N

TINOT

oimods fract, max: Q.70
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y  20% jes of Cac03
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H
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“fresh unw
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close=

min 0.1 most
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Boring No. HD83= Sheet _3
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MARZA-EBASEO GEOLOGIC LOG

Sheet_4 _of _4 _

Date__3/27/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HD83-29 (River L) Angle {from Horizontal) 9Q° Ground Elevation 1453.8
Feature ____ D/S Cofferdam  Bearing - Rock Elevation 1374.8
Coordinates: N 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 1043 Logged by _ NBH,JEP/LEM
Graphic Log 5
E > | ® 4 % i E %
23| 2| 3| 22 - . . sl %
2z |3 |8 83 Classification and Physical Description g x|z E Remarks
- = = . %
w = = IS -4 x %[ E
Dl =T B F W R P! Gl G| @ 2
- [-]
i =
“ho° &, -

T—

Boring No. HD83-gheet 4 of 4
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BagzA-gzasep OO BORING LOG sveei_L ot 3

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No __HD83-30 (River N) Angle (from Horizontal) 90° Ground Elevation 1453.8

Feature D/S 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 Elevation ==~

Logged by _WMB, REH RLJ,SEW/LEM DAF

Remarks

Length
Recovered

o . P
S Soil Description

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Graphic
{Instrumentation

L b,wL&SS'tnan.» .
vk olive: grey, . ISR S
- f1ﬂe oL S

GP

Plpe cocked at 18
Ft moved redrlll

: :
b ok B i , L i i
s SRR, R
o i s ;
s
:

W 5’4—'15'?5-§.'c1jax§7ey 51lt da‘rk ol:l.ve grey: .
S0 TR R R ) . 7
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SW | very dark grey, flne toi coal
SM |[“to-subround-gravel

; o ; : plfflculty with
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I CTETLL Oy B ' Formation probab]j

ot o - s : ) LOOSE.‘;M o
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%ﬁmugﬂg@ SOIL BORING LOG ' E::t—ﬁ?fz%g:?x_

SUSITNA JOINT VENTURE WATANA DEVELOPMENT -

Boring No HD83-30 (River N) Angle (from Horizontal) 90° Ground Elevation 1453.8

Feature D/S Cofferdam Bearing it 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 Elevation ==~

Logged by _WMB, REH,RI.I, SEW/LEM,DAF

Remarks

Depth
(Elevation)
Length
Recovered
Graphic

E’ Soil Description

Rig Blow
Count
Sample
Interval
Sampie No.
and Type
Blow Count
per 0.5 ft.
Instrumentation

Istibangular 167 t6
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74-EBASEO GEOLOGIC LOG

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No HD83-30 (River N)  angie (from Horizontal) 90°

Feature D/S Cofferdam Bearing —

Coordinates: N 3226932 .3 Date Started 3/6/83
£ _743068,2 Date Completed __3/6/83

Core Sizes NX Total Depth f6.0

Sheet_3 _ of __3
Date__ 3/27/83

Ground Elevation

1453.8

Rock Elevation

1388.8

Overburden Thickness

56,0

Ground-Water Elevation_—__

Logged by WYMB,REH,RLJ, SEW/LEM DAT

Graphic Log

Classification and Physical Description

Depth
(Elevation)
® Fracture
Log

Lithology
Structure

9 12

C.R..Graphic
C.R./JROD %

Box Number
Instrumentation

Remarks

| Start

coring 66.Q0..

100/79
1/1

down for 2nd run, o
call hole.

o v o
- -
- A N

- - ~—o
B —

Boring No. HD83— Sheet _




SOIL BORING LOG

ot ST, dark “Brey, subr unded,

ED@@@@ Sheet of 3
WATANA DEVELOPMENT Date_ 3/27/83
SUSITNA JOINT VENTURE
. ©
HD83-31 (River P) Angle (from Horizontal) 90 Ground Elevation 1456.2
D/S Cofferdam Bearing — Rock Elevation 1396.2
Coordinates: N __3227015.2 Date Started 3/6/83 Total Depth 82.9
. Date Completed 3/6/83 Ground-Water Elevation___—~7
Logged by _NBH,JEB/LEM DAF
]
E : d @ | E - b~} =
£8|8s|28%5(22 3T |22 2
gs(®3 %E %." o‘g g% E-g, Soil Description E Remarks
a2 | 20| SE|[EB| 3|00 2
wlE (#5585 28/-2|8 £
~ 7] m o a
GW ;SaﬁdthBAVEL Wlth cobbles.:w.-lzz T
GM 1

ilt, moist,

tounded to subai

GW

H] H

Tasd ednd Lz aldve gdeys 40

o o g s s R

'Gravelly SAND less than 5% 51lt ‘1oosd,
| saturated, yeny dankwgrey,ﬁflnﬁMtoww -
‘eoatse, rounded to ‘subrounded gravel. -

SP

.Easy Penetrat:uon 33 57 5 ft.é S

SW

Less coarse gravel

i
e
} 3
B
: +
i :
: o i - SR AP ——
" 5 .
¥
b i .
...... e e
.
‘ - - P
|
L

‘Easy drilling, 33

S57:5Fe. . |

Boring NOH_E'%%-_ Sheet
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HARZA-EBASCO

SUSITNA JOINT VENTURE

Boring No HD83- Riv
Feature
Coordinates: N ___3227015.2

P

£ 743107.3

Logged by NBH,.JFB/LEM,DAF

SOIL BORING LOG

WATANA DEVELOPMENT

Angle {from Horizontal) 90°

Bearing ——
Date Started 3/6/83
Date Completed 3/6/83

Sheet_2 _of _3

Ground Elevation 1456.2
Rock Elevation 1394 2
Total Depth 82.
Ground-Water Elevation ===

Depth
(Elevation)

Rig Blow

Count
Sample No.

and Type

Blow Gount
per 0.5 ft.

Length
Recovered

Graphic
Log

Soil Description

Remarks

Instrumentation

o o

GM e L
. occasionali cobble.s. - (i

{ o

i T

i T

Boring No.HDR3— Sheet 2 of _ 3
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SUSITNA JOINT VENTURE

RLA-EBASCO

GEOLOGIC LOG

WATANA DEVELOPMENT

Sheet 3 __ of 3
Date_3/27/83

Boring No _HD_&LM_.(,RJJLELR)____ Angle (from Honzontal] 90° Ground Elevation 1456.2
FeatureD [ Bearing Rock Elevation 1396.2
Coordinates: N 3227015.2 Date Started '3/6/8'% Overburden Thickness __59.0
E 743107.3 Date Completed 3/6/83 Ground-Water Elevation__—==
Core Sizes NX Total Depth 82.9 Logged by _NBH_ JFB/IEM,DAF
_ Graphic Log Ll 2B -5
5 g INE-E
4] - -
g5 8| 2| 2z HEIEE:
22| ‘g eg Classification and Physical Description gl x| = g Remarks
-_— = el N T
7] = = w | x® x| g
Tl A P ]ssen o|o & 3
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P 3
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7A-EBASEO SOIL BORING LOG shoet_L _of 3
il ® ERIAD YY) WATANA DEVELOPMENT Date 3/27/83
SUSITNA JOINT VENTURE
Boring No ___HD83-32 (River Q)  Angle (from Horizontal) 90° Ground Elevation 1454.0
Feature D/S Diversion Portalpearing —— 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 Elevation_—=—
Logged by __NBH,.JFP, WMB,RLJI/LEM, DAF
=
= 2 -] @ =P k-] :g
£S5t 2532135 (558| 2 £
§'§ ';g ESlay :‘o_ £3 53 Soil Description 2 Remarks
ole& wnE E El23|23|é 2 '
= w |m% o ]
-6, 5 Wat{j"'
. :.[,rave,l._]_y “SA ,' i:/, Esut,
e - Byt coarse.
..,‘ﬁGRAVEL W 'TH (QOBBLES, 15 20/ medlum
GW | icoarse - sand “less than 5/ s:.lt,v
‘v-ssaﬁurated, Ql [V subrounded
| %.fme FG T se SRS FAE
S " 1t saturated
i B Q 2 fne tg coarse, L
R I 4 GW .
- 5 ; nght... ollve brown
SSSN MESOE N Siovoy [N I AN B b More sz]t.v
30} i ‘ R
e e . . ]

Boring No. _HD83-Sheet _1 of _3_
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BIf-EBASEH  GEOLOGIC LOG 2 w3

WATANA DEVELOPMENT Date__3/27/83
SUSITNA JOINT VENTURE
Boring No _HD83-32 i Angle (from Hbrizomal) 90° Ground Elevation _1454.0
Feature ___D/S Diversion Porta Bearing —— Rock Elevation _ 1425.0
Coordinates: N 3227138.2 ~ Date Started 3/6/83 Overburden Thickness 22«3
E 742798.9  Date Completed __3/7/83 Ground-Water Elevation ==~
Core Sizes NX Total Depth —_— Logged by NBH,JFP ,WMB,RLJ/LEM,
AR
Graphic Log ol ol o | §
B o | @ E| T 23| %
£ 82| 2¢ I
2 E % § 9 Classification and Physical Description MBI Remarks
| E| 2| & IR
Y135 a 36 gl G| @ 2

g 12

Start Corlng 30 0
V\T’at er return yellow-
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GEOLOGIC LOG

WATANA DEVELOPMENT

HARZA-EBASEO

SUSITNA JOINT VENTURE

Sheet__ 3 of_3
Date__3/27/83

Boring No _HD83-32 (River Q) Angle (from Horizontal) 90° Ground Elevation 1454.0
Feature i i Bearing - Rock-Elevation 1425.0
Coordinates: N __ 32271382 Date Started 3/6/83 Overburden Thickness _22.5
£ 742798.9 Date Completed 3/7/83 Ground-Water Elevation.===
Core Sizes __NX Total Depth — Logged by NBH, JFP ,WMB ,RLJ/LEM,DAF
Graphic Log o o = §
B 0 E > 8|3
€215 5| 39 §6 E %
2 3 .-3. ‘g §3 Classification and Physical Description 3 E E g Remarks
ME 3 :s 12 G Y| @ E
S81Z5

XA\ N
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HARZI-EBSEe  SO'- BORING LOG o L2

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No _ HD83-33 (River G7)  Angle (from Horizontal) ~90° Ground Elevation 1453.2
Feature _Diversion D/S Portal _ Bearing — Rock Elevation 1432.2
Coordinates: N __3227126.4 Date Started 3/7/83 Total Depth 43.0
E 742668.9 Date Completed _ 3/7/83 Ground-Water Elevation___———
Logged by _RJL WMB/LEM,DAF
=4
z 19 T = o 2
cS(Bzles|Z8532 |80 5
ARSI T . - 5
oS> 2| Es|a s|le3| 20 Soil Description £ Remarks
|20 | 8 E-u Tl 03] = 5
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i A EE) 27 GEOLOGIC LOG eet_2_ o
ARZA-EBASTO WATANA DEVELOPMENT e t________g 21 /85~
SUSITNA JOINT VENTURE

Boring No _ HD83-33 (River G7)  Angie (from Horizontal) 90° 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 135
E__742668.9 Date Completed 3/7/83 Ground-Water Elevation ™™~
" Core Sizes _ X ' Total Depth 43.0 Logged by _RJL ,WMB/LEM, DAF
Graphic Log

Classification and Physical Description Remarks

Depth
(Elevation)
Structure

Lithology
C.R.-Graphic
C.R./JRQD %

Box Number
Instrumentation

9 12

1= Fracture
Log

3
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ARZA-EBASGY  SO'- BOMING LOG T

SUSITNA JOINT VENTURE WATARA DEVELOPMENT

Boring No HD83-34 (River S) Angle (from Horizontal) 90° Ground Elevation 1454.9

Feature _ Diversion D/S Portal Bearing — Rock Elevation ___ 1442 .8
Coordinates: N 32272 5  Date Started 3/7/83 Total Depth 32.4
E 742633.7 Date Completed 3/7/83 Ground-Water Elevation__———

Logged by _NBH,JFB,MSC/LEM,DAF _

ic

Remarks

Rig Blow
Count
Length

Recovered

§’ Soil Description

Depth
(Elevation)
Sample
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Sample No.
and Type
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Graph
instrumentation
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HARZA-EBASCO GEOLOGIC LOG g,::t_g_of 2

SUSITNA JOINT VENTURE WAQNA DEVELOPﬂENT

Boring No HD83-34 (River S) Angle {from Horizontal) 90° Ground Elevation 1454.9
Feature _ Diversion D/S Portal Bearing - Rock Elevation 1442.8
Coordinates: N _3227212.5______ Date Started __3/7/83 Overburden Thickness _7.0

E _742633.7 Date Completed _3/7/83 Ground-Water Elevation__ ===

Core Sizes _NX Total Depth 32/4 Logged by NBH, JFR ,MSC/LEM,DAF

Graphic Log ol ol »| 5
£ | el 2 5 o 8|3
2| 8| 5| 3¢ s g E|3
é".»'% % ‘g e 5 Classification and Physical Description G- g Remarks
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i SOIL BORING LOG Lo
E@S@O O Date__lL?.ZLEBS—_

RIA -

SUSITNA JOINT VENTURE : WATANA DEVELOPMENT
Boring No __HD83-35 (River G8) Angle (from Horizontal) 90° Ground Elevation 1458.4
Feature _Seismic Line ES-D Bearing __ = ——=—~ Rock Elevation 1406.9
Coordinates: N _3226804 ,8 Date Started 3/7/83 Total Depth 71.5
E__743456,5 Date Completed 3/8/83 - Ground-Water Elevation ===

Logged by __NBH,JFB,RLJ, WMB/LEM,DAF

=
— > - .E
£ ggﬁig’égﬁzg“ £
== |5 a wi%5oe| = s
es|@3/ E5| 2103|228 5% Soil Description g Remarks
02 PO(SE| g8 2|03 B~ ]
wiE"|?= a8 28|72|° £
E.
5+12% silt,
GM
GW
GW| LeS$ sand, sat,urated
oW Sllghtly less Sllt very dark greylsh ' == —
bIOWn- i et T — R S e S
i SR RS 1 o Hard Drllllng @
N R R T I 47Ft o
GP| Less sand, dark olive.grey. ;

§

Boring No.HD83- sheet 1 of _3
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HARZA-EBASEg  SO'L BORING LOG

WATANA DEVELOPMENT
SUSITNA JOINT VENTURE

Sheet 2 of _3
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 Date Started 3/7/83 Total Depth 71.5
E 743456.5 Date Completed 3/8/83 Ground-Water Elevation
Logged by __ NBH, JFB,RLJ, WMB/LEM, DAF
. s
T 8o E.| w 2
c8(8z|2s]28| 5|8 ¢ s
== © g E
as|m3l 5| aF (o3| D 2| ad Soil Deseription g Remarks
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n7i-EBASED GEOLOGIC LOG oo o3

SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No __HD83-35 (River G8)  Angle (from Horizontal) 90° Ground Elevation ___1458 .4
Feature _ geismie Lina -ES=D_ __ Bearing —— Rock Elevation 1406.9
Coordinates: N ___329g80n4 .8  Date Started __3/7 /83 Overburden Thickness 49.0
E 7143456.5 Date Completed __3/8/83 Ground-Water Elevation___ =—=—
Core Sizes _NX Total Depth 71.5 Logged by _NBH,.JFB,RL.J WMB/LEM '
DAF
Graphic Log

Classification and Physical Description Remarks

Depth
(Elevation)
Lithology
Structure
C.R.-Graphic
C.R./RQD %

9 12

@ Fracture
Log
Box Number
instrumentation
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%@Z@QES@@ SO“_ BORING LOG [S)::t_m—.z_‘

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No __HD83-36 (River G-9) Aangle (from Horizontal) 90° Ground Elevation 1456.8
Feature _Seismic Line ES-C Bearing - Rock Elevation 1432.8
Coordinates: N _3226826.6 Date Started 3/8/83 Total Depth 43.6
E 743569.8 Date Completed 3/8/83 Ground-Water Elevation——=
Logged by RLJ ,NBH,JFB/LEM,DAF
[~
|z ol E. | w S
co|8z|28|Z2|3Fc2|8 3
- | = a Cl wm =gl o - =
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] '. _, @/' } i GEOLOG'C LOG Sheet_2 _of__2
WL LR i Date__3/27/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No __ HD83-36 (River G9) Angle {from Horizontal) 90° Ground Elevation 1456.8
Feature ____ Seismic Line ES-C _ Bearing — Rock Elevation 1432 .8
Coordinates: N _3226826.6 Date Started 3/8/83 Overburden Thickness 21.0
E__743569.8 Date Completed ___ 3/8 /83 Ground-Water Elevation- ===
Core Sizes NX ' Total Depth 43.6 Logged by ——=
= Graphic Log % el 5 -.§:
o A ®
A Blg|g|f
§;>‘: % § 89 Classification and Physical Description g x| 2 5 Remarks
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SUSITNA JOINT VENTURE

Boring No _HD83-37 (River G

-EBASCO

2)

SOIL BORING LOG

WATANA DEVELOPMENT

Angle (from Horizonta) 90°

Sheet

Date_ 3/27/83 727783

1462.5

Ground Elevation

Feature _Seismic Line ES-F

Bearing

1309.0

Rock Elevation

Coordinates: N _3226983.9

Date Started 3/8/83

£ _ 745913.9

Total Depth 155.0

Date Completed _3/9/83

Ground-Water Elevation

Logged by NBH, JFB, WMB, RLJI/LEM, DAF

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered

g
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Graphic

Soil Description
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BT E@S@@ SOIL BORING LOG - Sheet_2 of 5§

WATANA DEVELOPMENT pate_3/27/83

SUSITNA JOINT VENTURE

Boring No HD83-37 (Rlver G7) Angle (from Horizontal) 90° Ground Elevation 1462.5
Feature _Seismic Line ES-F Bearing I Rock Elevation 1309.8
Coordinates: N _3226983.9 Date Started ___3/8/83 Total Depth 155.0 ft. -~

E__745913.9 Date Completed 3/9/83 Ground-Water Elevation____ _ A

Logged by NBH, JEB, WMB, RLJ/LEM, DAF

=] . .
g Soil Description Remarks

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic
Instrumentation
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@Eﬂg@@ SOIL BORING LOG Sheet__ 3 _ot5

WATANA DEVELOPMENT Date3/27/83

SUSITNA JOINT VENTURE

Boring No _HD83-37 (River G7) Angle (from Horizontal) 9Q° . Ground Elevation __1,462.5
Feature _Seismic Line ES-F Bearing —— Rock Elevation 1309

Coordinates: N __3226983,9 Date Started 3/8/83 Total Depth 155.0
E_ 745913.9 Date Completed 3/9/83 Ground-Water Elevation -

Logged by NBH, JEB, WMB, RLJ/LEM, DAF

2.
0
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Ic

o
s Soil Description Remarks

Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graph
instrumentation
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-EBASED GEOLOGIC LOG sheat & of 5

LY Date__3/27/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No HD83-37 (G2) Angle (from Horizontal) 90° Ground Elevation _ 1462 .5
Feature ___Sejsmic Iine ES=F Bearing i == Rock Elevation 1309 .0
Coordinates: N _3226983 .9 Date Started 3/8/83 : Overburden Thickness i

E 475913.9 Date Completed __3/9/83 : Ground-Water Elevation _ ~~~
Core Sizes _Nx Total Depth 155.0 Logged by NBH, JFB, WMB, RLJ/LEM,

. AR
Graphic Log

Classification and Physical Description Remarks

Depth
(Elevation)

Lithology
Structure
| Fracture
Log
C.R.-Graphic
C.R./IRQD %
Box Number
Instrumentation
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GEOLOGIC LOG Sheet 5_ of 5 _

_3/27/83
WATANA DEVELOPMENT Date
SUSITNA JOINT VENTURE
Boring No _HD83-37 {G=2)  angie (from Horizontal) 90° Ground Elevation 1462.5
Feature __ Seismie Line -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 Elevatlon ——
Core Sizes _NX Total Depth ~155.Q Logged by RLJ/LEM,
_ Graphic Log el 2l s _5
= o = a s
£218 5| 5o g5/ E|E
E‘% % § E ot Classification and Physical Description G < 2 E Remarks
- r L~ : S
w > = i 0w I. » £
] 3 P lsesn 6 Jd| d 2

=

Boring No.H-DE:}I" Sheet___ 5  of 5
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SOIL BORING LOG

Sheet___l_ of 2

SUSITNA JOINT VENTURE
Boring No HD83-38 (River G1) Angie (from Horizontal) i 90° Ground Elevation 1 ,462v.7
Feature Seismic Line ES-F Bearing - Rock Elevation 1,368.2 (Refusal
Coordinates: N _3227099.9 Date Started 3/9/83 Total Depth 94.5
E__746148.4 Date Completed 3/9/83 Ground-Water Elevation__ ~"—
Logged by _ NBH,JFB/LEM
; 5
€lz _|8elE: = =
£8|8E|28|22/ 35 2|2 £
82|%T3 §§ %.;_ :g o2 '§§‘ Soil Description g Remarks
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HARZA-EBASCO

SUSITNA JOINT VENTURE

Boring No _HD83-38 (River Gl)

SOIL BORING LOG

WATANA DEVELOPMENT

Feature Seismic Line ES-F

Coordinates: N 3227099.9
e 746148.4

Angle (from Horizontal)

Bearing
Date Started

Logged by

Date Completed

Sheet 2 of 2

Date__3/27/83

Ground Elevation 1,462.7

94.5

Rock Elevation __1,368.2 (Refusal)

Total Depth

Ground-Water Elevation

pr——

Depth
(Eievation)
Rig Blow
Count

Sémb!ev No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered

Graphic
Log

Soil Description

Instrumentation
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SUSITNA JOINT VENTURE

Boring No _ HD83-39 (River G4)

SOIL BORING LOG

WATANA DEVELOPMENT |

90°

Angle {from Horizontal)

Feature _Seismic Line ES-T

Bearing

Coordinates: N

E___746828.3

3/10/83
3/10/83

Date Started
Date Completed

Total Depth

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

Ground Elevation
Rock Elevation

Sheet__~__of 5
Date 3[ 28 ! 83

1462.2
1309.7

168.0 Ft.

Ground-Water Elevation_-

Length
Recovered

o
o
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Depth
(Elevation)
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Graphic

Soil Description

{instrumentation
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-EBASCO

SUSITNA JOINT VENTURE

Boring No _HD83-39 (River G=%4)  Angle (from Horizontal). 90°

SOIL BORING LOG

WATANA DEVELOPMENT

Feature Seismic Line ES-1I

Bearing

Coordinates: N __3227400,0 Date Started 3/10/83

E__746828.3 Date Completed 3/10/83

Logged by WMB, RLJ,REH, JEB/LEM,NBH

Ground Elevation
Rock Elevation

Sheet _2_ of

Date

1462. 2

3728783

1309

Total Depth

168 0 Ft

Ground-Water Elevation_ ===

o
Q
-

Count
interval

Soil Description

Depth
{Elevation)
Rig Blow
Sample
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

jinstrumentation
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SUSITNA JOINT VENTURE WATANA DEVELOPMENT

R74-EBASED SOIL BORING LOG

Boring No HD83-39 Angle (from Horizontal) 90°
Feature _Seismic Line ES-T Bearing =

Coordinates: N _3227400,0 Date Started 3/10/83

E__746828.3 Date Completed 3/10/83
Logged by _yMBRLJ,REH, JFB/LEM, NBH

Totat Depth
Ground-Water Elevation __

Sheet_3_ of 5.
Date 3/28[83

Ground Elevation ____ {462 ,2
Rock Elevation

1309.7

168.0 Ft,

Depth
(Elevation)
Rig Blow
Count
and Type
Blow Count
per 0.5 ft.
Length
Recovered
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g3 Soil Description
[]

Sample No.
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-EBASCO

' : WATANA DEVELOPMENT
SUSITNA JOINT VENTURE

SOIL BORING LOG

Boring No HD83-39 (G- 4) Angle {from Harizontal) 90°
Feature ___ Seismic Line ES-T  Bearing -—=

Coordinates: N 3227400.0 Date Started 3/10/83

E 146828.3 Date Completed 3/10/83

Logged by WMB,RL.JI, REH, JFR/I.EM,NBH

Ground Elevation

Sheet 5

Date “/<~/%- ; 8/83

1462.2

Rock Elevation

1309.6

Total Depth -
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8-EBASED GEOLOGIC LOG

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Sheet - 5 of 5
Date _3/28/83

Boring No __HD83-39 (G4) Angle (from Horizontal) 9Q° Ground Elevation 1462.2
Feature __ Seismic TLine ES-]I  Bearing - Rock Elevation 1309.6
Coordinates: N 3227400.0 Date Started 3/10/83 Overburden Thickness 147.0
E_. 746828 .3  Date Completed _3/10/83 Ground-Water Elevation
Core Sizes _NX. Total Depth 168.0 ft. Logged by _WMB RLJ,REH JEB/LEM,

Graphic Log

Classification and Physical Description

Depth
(Elevation)
Lithology
Structure

3

C.R.-Graphic

Remarks

C.R./RQD %
Box Number
Instrumentation

-1 ® Fracture
Log
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SOIL BORING LOG Sheet_ L} of__ 1

irelg 4 ED@@@' Date 3/28/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HI?SB':/"O ('River G-3) Angle (from Horizontal) 90° Ground Elevation 1,470.6
Feature _ Seismic Line ES-G/H Bearing —_— Rock Elevation —_—
Coordinates: N 3228285.5 Date Started 3/11/83 Total Depth 38.0 Ft.
E_747386.5 Date Completed 3/11/83 Ground-Water Elevatiomm==——
Logged by _RLJ,MPB/LEM
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E@@ SOI L BORI NG LOG Sheet of_48_J
a (Sl /i .
SUSITNA JOINT VENTURE -
Boring No __HD83-41 Angle (fram Horizontal) 45° Ground Elevation 1,471.9
Feature II/S Cofferdam ~  Bearing 098° Rock Elevation 1,413.2
Coordinates: N _3227786,1 Date Started 3/12/83 Total Depth 104.5 Ft.
£ 747464, 0 Date Completed 3/12/83 Ground-Water Elevation ==~ =
Logged by _RLJ,MPB,REH,.JFB/LEM, NBH' '
g
=8|3z|23|28 58| | g
a5 @2 E5| 85|93 25| a8 Soil Description g Remarks
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HARZA-EBASE®  SO'L BORING LOG oo 2ot

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

uu; :’f;;;

Boring No HD83-41 Angle (from Horizontal) 45° Ground Elevation 1471.9

Featurs _ U/S Cofferdam Bearing Rock Elevation 1413.2

Coordinates: N _3227786.1 _ Date Started_ 3/11/83 Total Depth 104.5 Ft. -
E___ 747464 .0 Date Completed _3/12/83 Ground-Water Elevation 5

Logged by __RLJ ,MPB,REH, JFB/LEM, NBH . ‘*

=
] Soil Description Remarks

Depth
Rig Blow
Count
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic

|instrumentation

Ln

; o (Elevation)
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; i ”Ej@’@k} G EO LOG lC LOG Sheet 3__ of _4

' " WATANA DEVELOPMENT Date_ 3/28/83
SUSITNA JOINT VENTURE
Boring No _HD83=41 Angle (from Horizontal) 45° Ground Elevation 1471.9
Feature __ /S Cofferdam - Bearing 098° Rock Elevation 1413.2
Coordinates: N _3227786.1 Date Started 3/11/83 . Overburden Thickness *57_,3__(31_33:1;)
E 7147464 .0 Date Completed __3/12 /83 Ground-Water Elevation
Core Sizes ___NX Totat Depth 104.5 £t Logged by _RLJ ,MPB,REH,JFB/LEM,NBE

Graphic Log

Classification and Physical Description Remarks

Depth
(Etevation)
C.R.-Graphic
C.R/RQD %

* Fracture
Log

Structure

Lithology
Box Number
Instrumentation

3

3 0 F£&77??

¢

“Top of: Ghck §

’élfé ‘
: 1tered DlQa*f

‘sL-m

“Start Coring 84.5 —

gp| 45]

2]
(e ]
xO
oo

3
NS WWSRRANS AN

s A e s s e S st oo

1/1

. |Fe 96.2-104.5 Altered Diorite Modt. |
"I Lt gray, med grained. sl weathered.

10q| 88
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) Sheet of
-EBASED GEOLOGIC LOG 4 of 4

WATANA DEVELOPMENT Date
SUSITNA JOINT VENTURE =
Boring No HD83-41 Angle (from Horizontal) __45° Ground Elevation 1471 .9 :
Feature U/S Cofferdam Bearing 098° Rock Elevation ___ 1413 .2
Coordinates: N _3227786.1 Date Started 3/11/83 Overburden Thickness ___§7 3 (gaye) ™
E 747464.0 Date Completed __3/12/83 Ground-Water Elevation__ === 4
Core Sizes _NX Total Depth 104.5 ft. Logged by RLJ,MPB,REH, JFB/LEM NBH
-
Graphic Log I3
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EE@@@@ SOIL BORING LOG Sheet__;_/ %fﬁ?a—_
‘ 9% - 2
) WATANA DEVELOPMENT Date_ 2/22/52
SUSITNA JOINT VENTURE
Boring No HD83-42 (River D) Angle (from Horizontal) 90° Ground Elevation 1,462.1
Feature Main Dam Bearing —— Rock Elevation 1,392.1
Coordinates: N _3226779.4 Date Started —— Total Depth 127.8
E__745042.1. Date Completed - Ground-Water Elevation__
Logged by _ RJL ,MPB,REH, JFB/LEM, DAF
=
| =z So|E. o .g
HEBEHR EREHE | z
g'g '::o: Es|ag ‘;d 23 ag Soil Description g Remarks
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2} BIE) z SOIL BORIN Sheet of
ﬁ@ﬁ%“ﬁ@@@ WATANA DEVELOPgiNII'H 06 Date_ﬁ—i——g 2815

SUSITNA JOINT VENTURE

Boring No M_(BJALELD_)_— Angle (from Honzontal) 90° Ground Elevation 1462.1
Feature E Main Dam Bearing Rock Elevation 1392.1
Coordinates: N _3226779.4 Date Started 3/ 1J83 Total Depth 127.8

E 7450421 Date Completed __ 3/14/83 Ground-Water Elevation ————
Logged bRJL ,MPB ,REH ., JFB /LEM, DAF

Depth

: SlEtevation)

Remarks

Soil Description

Sample
intervai
Sample No.
and Type
Blow Count
per 0.5 ft.
Length
Recovered
Graphic
Log
instrumentation
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GEO LOGIC LOG Sheet_3__ of _4__

! ; 7 bl =
i ui‘j\i (5

i WATANA DEVELOPMENT Date_3/28/83
SUSITNA JOINT VENTURE
Boring No _ BD83-42 Angle {from Horizontal) 90° Ground Elevation 1462.1
Feature __ Main Dam _ = Bearing - Rock Elevation 1392.1
Coordinates: N _3226779.4 Date Started 3/13/83 Overburden Thickness 59.0
E 745042,1 Date Completed 3/14/83 Ground-Water Elevation -

Core Sizes __NX Total Depth 127.8 Logged by _RJL MPB,REH,JFB/LEM,DAF

Graphic Log

Classification and Physical Description Remarks

Depth
(Elevation)
C.R.-Graphic
C.R./RQD %

Structure

Lithology
Box Number
Instrumentation

® Fracture
Log

[

9 12

o
O
o
S
]
~T
S
-
~
O O
: =)
v S
T gpd ¢ [T surfaces oocas: coated w/CaCOsT M | | it i
90/ Lo :
— [} .
(=2} ~F H
S| :
95 S St e
.—| N
- ]
P

. Boring No. HD?%‘Sheet 3 of 4




R M & M _ EE (70 ¢ G EO LOG IC LOG Sheet__ 4 of _4
LIH]J@ Z @‘% QE@S@@ EVELOPMENT Date M
SUSITNA JOINT VENTURE WATANA D
Boring No __HD83-42 Angle (from Horizontal)___ 90° Ground Elevation 1462.1
Feature Dam Axis Bearing — Rock Elevation 1392.1
Coordinates: N __3226779.4 Date Started 3/13/83 Overburden Thickness _ 59.0 ;
£ 7450421 Date Completed 3/14/83 Ground-Water Elevation____=== e
Core Sizes NX Total Depth 127.8 Logged by _RJL,MPB REH, JFB/LEM,DAF
Graphic Log ol o = [ i
- T = | o] =
[ @ = =1
2|5 ¢ So SR
§§ % § 25 Classification and Physical Description g x| = g Remarks
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-EBASCO

SUSITNA JOINT VENTURE

SOIL BORING LOG

WATANA DEVELOPMENT "

Boring No _ HD83~43 (River C) _
Feature i
Coordinates: N _3226736.8

E__745055.6

Logged by RLJ,MPB,REH,.JFB/LEM,NBH

Angle (from Horizontal)
Bearing

90°

Date Started
Date Completed _3/14/83

3/14/83

Ground Elevation
Rock Elevation
Total Depth

Sheet_l _ of 4
Date _3/ 28 /__83

1,461.1

1,385.7

Ground-Water Elevation

5=12% cldyey silt, | =
[ivie, subrqundedi to sub-

&~
. - -]
£2138[88|=582|58|29 3
o > 2lEs|a S| s3] 29 Soil Description £ Remarks
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] 7 - 5-12% s:th. NN NS . ezt
..m M,» ml‘wl @ i L I A PR H N i . o
[ T35 GM 8 .Subrounded ta subangulazr, ane td No water rei;urn
4l coarse, iocc:asmanal cobble. 7 42.48 feet - :
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SO”_ BORING LOG Sheet__2 _ of

4
WATANA DEVELOPMENT Date_3/28/83

-EBASCO

SUSITNA JOINT VENTURE

Boring No _HD83-43 (River C)

Angle (from Horizontal) 90°
¥ Main Dam Bearing —
3714783

Date Started
Date Compieted 3/14/83

Ground Elevation _ 1461 .1
Rock Elevation 1385 .7
Total Depth ——
Ground-Water Elevation ———

Feature
Coordinates: N

E 745055.6

[SER—.

Logged by RLJ, MPR, REH, IFB/LEM, NBH

Depth
Elevation)

O(

Sample Nb.,

and Type

Blow Count
per 0.5 ft.

Length
Recovered

Graphic
Log

Soil Description

Instrumentation

Remarks
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e
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..... ) 67‘ 0 F . H
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SUSITNA JOINT VENTURE

* GEOLOGIC LOG

WATANA DEVELOPMENT

~ Boring No HD83-43 Angle (from Horizontal)_ 90°
Feature Bearing —
Gooardinates: N 3226735 8 Date Started 3/14/83
E 745055.6 Date Completed 3/14/83
Core Sizes NX — Total Depth 107.7

Ground Elevation
Rock Elevation
Overburden Thickness

Ground-Water Elevation
Logged by

Sheet_3 __of _4
Date 3/28/83

1461.1

1385.7
65.4

et R

Graphic Log

Depth
(Elevation)
Lithology
Structure
@ Fracture
Log

36912

Classification and Physical Description

C.R.-Graphic
C.R./RQD %

Box Number

Instrumentation

Remarks

ded: heterpl

&TET

,thgnw

0P OF ROCK._7
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>
oo
L1 g~ \ Y

[ 2]
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>

90
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0.05 mo‘s;tlyf ' 0

. fract . surfaces.

I 94 4=104. 4 Dlorlte/MQi;z;anlte (as

NN

_100.

above) " mod.erately—closely ﬁract&

| 94-100 Mode. R Rk el Bt

81 Recov.

100/82

90/8

100/78

1/3

2/3

water loss @73

i
£

. LUU%

i
|

No water returs

R A F SRS M

Some mech brk
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Z@E‘gﬂ@@ GEO LOG'C LOG it;tta:t_é_ of 4__

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Boring No HD83-43 Angle (from Horizontal) 9Q° Ground Elevation 1461.1

Feature i Bearing == : Rock Elevation 1385.7

Coordinates: N __3226736.8 Date Started 3/14/83 : Overburden Thickness __65.4
E 745055, 6 Date Completed __3/14/83 Ground-Water Elevation ~

Core Sizes X

Total Depth 107.7 Logged by RIL,MPB  REH, . JFR/LEM,
i NBH

&%

Sheared

_ Graphic Log el el s §
e | =] e 4 Elal2|®
25|18 2| 29 gsiol £ 8
2> |3 ‘g 9 5 Classification and Physical Desecription gl x| 2| E Remarks
“C| £ E| < €l x| E
100 | 2| ?|ssen G Y| m|2

809 : !
T 60T N b e o
‘ H
- 30: / : FoSed bl i) B R b e e G B Ray: WY OG-, MMM g M RAN Foe)
05 '

 hole

"ziband ';ned,m

4
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-EBASCO

SUSITNA JOINT VENTURE

SOIL BORING LOG s L of

WATANA DEVELOPMENT

Boring No HD83-44 (River E) Angle (from Horizontal) 90° Ground Elevation 1,459.9
Main Dam Bearing R Rock Elevation 1,392.4
Coordinates: N ___3226818.9 @ Date Started 3/15/83 Total Depth 118.0
Date Completed 3/16/83 Ground-Water Elevation__ ===
Logged by __RL.I.,_MIB_,REH.,.lEE/Lm,NBH
[
E (-] ] E s b -] 2
g _lozm|Z 3= ®| o E
%% HEHPEERE RS 5
o > o|lEs|Ba -S| €3] &¢ Soil Description £ Remarks
oo |PO|sE Ev || S
alz wE|E HEE IR IR 2
= v o = %

sp |- :‘firéf'éO""“Ecoarse, subrounded to .
: PROCTOR
YMax 13590*5
SP | b
Gravelly SAND 5- 12/, clay-silt,) : - ka
§_}J_ saturated dark. alive’ grey, medlum LL25 PL20 PIS
C S

Boring No. HD83-sheet_ 1 ot _4
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HARZA-EBASEe  SO'- BORING LOG oY 7

SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No _HD83-44 (River E) Angle {from Horizontal) 90° Ground Elevation 1459 9
Feature _ & Main Dam Bearing —— Rock Elevation 1392 4
Coordinates: N 3226818.9 Date Started 3/15/83 Total Depth 118.0
£ 745032.9 Date Completed 3/16/83 Ground-Water Elevation __mwm=
Logged by _RLJ,MPB,REH,JEP/LEM, NBH '
] 5
z F - [P e - =] -
cll|loglew|Za| 35| 8 2
- = =% > = =
EH RS o3| ® % E’ g Soil Deseription 2 Remarks
as|.Fo|se £ Tl o O
Gle wE|EC(od|s5 |G 2
50 i i 2
o 2:%
L 9 o]
. 10 ) — o
..... . %
- 11
|Refusal at 67.5. |
R FEL
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) 75 : m )
- . T H [ :
80 S B S
85) - ]
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90} 4 ‘? ; o
i —E 1 -
os| | M .
[ S .
100

Boring No. HD83—- Sheél 2 of_4
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R

SUSITNA JOINT VENTURE

EBASCO

HDB83-44 (River E)

GEOLOGIC LOG

WATANA DEVELOPMENT

Sheet _3 of & _
Date_ 3/28/83

Boring No Angle (from Horizontal} 90° Ground Elevation 1459 .9
Feature i Bearing -== Rock Elevation 1392 4
Coordinates: N 3226818.9 Date Started Overburden Thickness 57.5
E 745032.9 Date Completed __3/16/83 Ground-Water Elevation__——=
Core Sizes NX Total Depth 118.0 Logged by %%__,ELM%
Graphic Log

Depth
{Elevation)

Lithology
Structure

9 12

.| Fracture
Log

3

Classification and Physical Description

C.R.-Graphic
C.R./RQD %

Remarks

Box Number
Instrumentation

308 IS BRI
o Jasol 7R Btart Coring 675 Fto
70 502 g BRI R

igg 7 : ~
: o o .
00 7 2 :. 1
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-k tve/Monzanlte grey med
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~ 750 S
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» 32681; & ..... Lo if e
100 PU" ¢ :
Boring No. BD83~ greet 1 of 4 .
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 HARZA-EBASEH ~ GEOLOGIC LOG

SUSITNA JOINT VENTURE

Boring No _ HD83-44 (River E) Angle (from Horizontal)
Feature i _ Bearing —

Coordinates: N _3226818,9  DateStarted ___3/15/83

E.  745032.9  _ Date Completed _3/14/83

Core Sizes Total Depth 118.0

Sheet_4& _of 4
Date  3/28/83

Ground Elevation ____1459 _(
Rock Elevation 1392 4
Overburden Thickness _57 §
Ground-Water Elevation_

Logged by RIML,..@B.,.R.EHTJ-EE/ —L&\i—,
NBRH

_ Graphic Leg gl el 5 _S_
= © £ o ®
£2 |3 5| 5o s/ S|E|§
@S 51 B 8 5 Classification and Physical Description g x|z E Remarks
C I | £l 2] & € | x| 8
100 | 9| @ lsssn o|o a2
i gga / g
B8 |~ 2
10° -
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‘ 0°| - o |«
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B .
el :
_____ ~hoe| 7 oy ety
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- ho° ,so- = T00% water loss @UT
- 0\ ' v.," et s V !
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30: ) i B 3
e Y =
118 BO° 1N

SET——
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1

f - SOIL BORING LOG oo _L
Mﬂmgﬁﬂg@@ WATANA DEVELOPMENT Date __-—_3[2873%'

SUSITNA JOINT VENTURE

Boring No __ HD83-45 Angle (from Horizontal) 45° Ground Elevation 1,463.5
Feature _E Dam, Right Abutment gearing 328° Right Abutment Rock Elevation 1,423.9 ,
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 _ NBH ,MPR,JEP,REH/LEM,DAF
I3
§ 2 L] g g. E": .g 2] %
£2|2E(a8s Slowml E5|E =
g'g ;é Eg é.'.; :'-:' gg '§-§ Soi! Description g Remarks
mlEe [#=a5 283 “2|0 2
~ 77 m -4 - _g
1 " humid . :‘.: ity peayns Hard Drllllng
2
3
4
5
6 cM “"‘”stég"ﬁbze&széu. b o l : .: oA
..... 1‘? rouu e : Q.84 angu AL Poor return 28—
s ‘ : 335 Fe
BGULDER} V j BN RN —_
7 Gravelly SANDT,; 5—6 2% s:tlt, wet, ot et
ollvegrev, fine to~coarse, ' * - e e
‘subrounded o subangular gravel. Hard Drilling
LI T 33.5-34.5Ft._‘
- [ A S T T 3 7
8 W gEatie 2
i % i ]
g Alter, hard & easy
{ fDrllllng, 42 47
; bt. -
10 GP|  sandy GRAVEL, 5-12/ silt; wet, ) : '
GM|_ _olive,! suhnoundeg, fine to: coarse, __Water .return @
: occasmnal coBble. 47 Fr.
Boring No. Hnig_Sheet 1 of _3



HARZA-EBASCO - “C\nnomm 0 Snia

WATANA DEVELOPMENT
SUSITNA JOINT VENTURE

Boring No HD83-45 Angle (from Horizontal) 45° Ground Elevation 1463.5
Feature Dam - Right Abutment gearing 328 Rock Elevation 14723.9
Coordinates: N Date Started 3/16/83 Total Depth 80.0 Ft.

E 745003.6 Date Completed 3/17/83 Ground-Water Elevation m————
Logged by NBH,MPB, JEP,REH/L.EM,DAF
]
o e o
c [<] o =
8|3 | 28(% §; §§ c8|g 2
25| a =l e A-XAR R . _—
835 2|ES a, | 0c| €| S0 Soil Description g Remarks
Qo220 SE | E Bl ®g| =~ =
gl |9=|a5 28/-e|C £
50 ¢ a g
11
I
S = e
- |
i R
85 <A ‘ ]
90| T D i R
| 95] ~ ‘ N

Boring No.upngs.. Sheet o of _3_
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105} 7 ﬂ
HARZA

5

!

SUSITNA JOINT VENTURE

GEOLOGIC LOG

WATANA DEVELOPMENT

Ground Elevation
Rock Elevation

Sheet_3 _ of 3
Date__3/28/83

1463.5

1423.9

Overburden Thickness ___ 38 9 (yvert)

Ground-Water Elevation

Logged by

NRH, JEP ,MPB, RFH/LIM, _

AE

C.R./RAD %
Box Number
Instrumentation

Remarks

- Boring No ~HD83-45 Angle (from Horizontal) 45°
Feature __L Dam— Right Abutment Bearing 328
Coordinates: N __3226933.2 Date Started 3/16/83
E__.745003.6 Date Completed __3/17/83
Core Sizes NX_ Total Depth 80.0 £+
_ Grapﬁic Log o
= :g: 3| & 5 > §
gg 2 g 83 Classification and Physical Description I
B|{E| 5| & «
2138 5501 o
56 P S
4Gl e
65
— 10 30° ~~ ;
60°_/
L 502)? 3
4,  alior
o = T friab
Bra |
L |70° ;
109 — &
801709/
]

I

Boring NoHDig— Sheet__3___of

3
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i SOI L BORI NG LOG ‘Sheet 1 of _3 .
I
' Al ED‘S@@ WATANA DEVELQOPMENT Date__3/28/8
SUSITNA JOINT VENTURE
Boring No _HD83-46 Angle (from Horizontal) 45° Ground Elevation ___1,461.5
Feature Dam Bearing 155 Rock Elevation 1,406.0
Coordinates: N __3226614 .7 Date Started 3/17/83 Total Depth 98.2 FT.
E___795075.3 Date Completed __ 3/18/83 Ground-Water Elevation__==—
Logged by NBH,MPB,JEP REH/LEM, DAF
- - z
8 .?2?:' o5 zé §=. =9 s
aE(m3| 22l oV | o8 . - S
o>| 2| Eg|ag S(ca Soil Description £ Remarks
Q@ 201 s E 153 Sn|l@o =
mie |[#=|s5/ 88— =
~ » m < 2
BErE HAM, CT
e
1
2
3
4 iy R0 5 :
LL56 P"LSZ P14
Organlc
' X 3;/ orgam.c o
11 ; Hard'Drilling at-
6 a gsubangulan, e 19.5- 22.0 Ft.
b 1qna,L cobble, I, I R
| 7
- s
2
n o
40 l v.'. ‘,
w5l = _flge gravel ) L I.f.,' v
11 : :Ho'rfé -coe@fsé gravel
50 - Coﬁ‘bies_iand‘ Boulders G

Boring'No. HD83~ Sheet 1 of 3
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SUSITNA JOINT VENTURE

.Epasep  SOIL BORING LOG

WATANA DEVELOPMENT

Sheet__ 2 of_ 3 .
Date 3/28/83

Boring No _HD83-46 Angle (from Horizontal) __45° Ground Elevation 1461.5
Feature Dam Bearing 155° Rock Elevation 1406.0
Coordinates: N __3226614 .7 Date Started 3/17/83 Total Depth 98.2 ft.
E ___795075.3 Date Completed 3/18/83 Ground-Water Elevation_~==
Logged by _NBH,MPB, JEP  REH/LEM,DAF
- =
= SolEsl w s
sS/8z|28|28 35|82 z
- == ) | 2 &
23|%3|Es|a|9c| 23| a8 ‘ Soil Descriptior: g Remarks
33|=2d|scltuizo(G88| 83 £
mlE |®=|55]/28|-4ala =
~ ) m o« @

Hard Drilling at
S4,5 P

i
.
:

} H
Boring No.

D83-

Sheet 2 of 3

40




GEOLOGIC LOG

- EBASCO it
| BDR)
: WATANA DEVELOPMENT Date
SUSITNA JOINT VENTURE
Boring No ‘HD83-46 Angle (from Horizontal) 45° Ground Elevation 1461.5
Feature T. Dam Bearing 155° Rock Eievation 1406.0
Coordinates: N . Date Started 3/17/83 - Overburden Thickness __ 37 8 (vert)
E 795075.3 Date Compileted 3/18/83 Ground-Water Elevation_~"—
Core Sizes ___NX Total Depth 98.2 Ft. Logged by _NBH ,MPB ,JEP,REH/LEM,DA]
Graphic Log ol o| = | 8
E > e g -E' ; £ E
22| 5§ 3| 29 slg| E'§
g % % § SS Classification and Physical Description g |2 5 Remarks
| 2 o Al
= F| 0w A
Tl E] P sse2 IR I
vd & »
ye W
1< S
—f ..... =
é . I~
]
] 7 - . o
p — =
VN 1SRN A i (3]
® . ~
Wl ==E Y
o % mm S :
S L
g |— ! : :
%‘L 507 B i
=] 5
== at LT
p_— P e s R ;
Kot : Ay 0%, 0. Loss o
N
©
R
A e ;
[gL T Y TR
— . { .
o Bl et o | : -
o . Q
(o]
©, e
= .5 min- é
. >~ : trg un :
S 822 -84 d Alteted ..... ] m-n:e modt a [ - =
“é "cilosely fract many 1 '
85| 300 podtihar ;i msc}t SEI
v : -~ hnd -.j [
oo ‘ g ac :
T 45 ik Qm: fr 53 _
: 455~ o .mm. 1 mestly 0.1
. .
e 2
ST o; g (301
g S
e L H Lo ] H
EER Y d | - x = ’
g° * R R I ; P
=~ R ey 45 /; [ ‘"‘Caco3 - £ ; > a -
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: HD83- 3
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SOIL BORING LOG

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Ground Elevation
Rock Elevation

Sheet __1

Date 4 il 83

1,459.6

of

2

65.0

Total Depth

Ground-Water Elevation

Boring No HD83-47 Angle (from Horizontal) 45:
Feature D/S Cofferdam Bearing 010
Coordinates: N 3227033.0 Date Started 3/18/83
E 743094.6 Date Completed 3/19/83
Logged by __JEP, REH, NBH, MPB/LFEM
:E g—‘g'igg- 3= .:E o
ZE|ma5|22(2> 3w |58 5w -
@ > 2|Es|a Slcgl 29 Soil Description
ca|lZo| = E2|2=|dg| B4
| &= nE cE5|29/Ja| &
-~ 7] e -

Instrumentation.

Remarks

s

12

14; ft. i

mnded £
fébisBLE/Bo' LDE]

No recover, cobblrs

turated,:

;i:, to! .Sub.an,

y SAND, | less than;57 salt, !
satiurated). dark ollye grey, ‘fine to.

‘1 cobble.

ce?r :.e, subrounded to: subangular gravel.

Bormg No.HD83

Sheet

of

47




A e 2) y SOIL BORING L Sheet_<« _of < _ l
%Magﬂg@@ WATANA DEVELOPMENT 06 Date——LL——i 11 85

SUSITNA JOINT VENTURE -

Boring No __HD83-47 Angle (from Horizontal) 45: Ground Elevation 1459.6 '
Feature D/s Cofferdam Bearing 010 Rock Elevation ——

Coordinates: N __3227033.0 Date Started ' 3/18/83 Total Depth 65.0 Ft.
E 743094, 6 Date Completed 3/19/83 _ Ground-Water Elevation_——= d

Logged by JEp REH, NBH, MPB -/LEM

Remarks

Rig Blow
Count
Length

Recovered
Graphic

f.\': Soil Description

Depth
(Elevation)
Sample
Interval
Sample No.
and Type
Blow Count
per 0.5 ft.
{Instrumentation

No recovery from
-50-60: ft. P:Lpe o
blocked P

kL I

Boring No. HB??Sheet 2 of__2 ;




B RIN Sheet of
Epasep  SO'- BORING LOG Bty

SUSITNA JOINT VENTURE WATANA DEVELOFPMENT

Boring No ___HD83-48 (River G6) _ Angle (from Horizontal) 90° Ground Elevation 1,455.6
Feature — Bearing - Rock Elevation i
Coordinates: N __ 3226951 .3 Date Started 3/19/83 Total Depth 108.0 Ft.
E__ 742833.4 Date Completed 3/19/83 Ground-Water Elevation ==~
Logged by _ NBH,MPB REH JEP/LEM,DAF
E—
€|z So|Es| ® 2
sS8l2e|2%|22|35 s2|2 £
£2|2 > £5
§'§ ‘;é gE A “;? g S §’ Soil Description 2 Remarks
glE [#0E Eg - ARANC 2
= w |m% = &
Easy Drllllng at-]
- 14"45 Fto
2
3
4
5
ow.| - Sandy GRAVEL,A 1ess; pr— s:th, B ]
Vsaturated black zsul::rcm.lrxded ta .
6 . Lsubangulgar, ine 'to coarse. N R -
‘ T s S SO R p—
br o
oW d, Ve : ? |
7 | |
50 ]

Boring No.HD83— sheet 1 of 4
48



SOIL BORING LOG

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Boring No _HD83-48 (River GG) Angle (from Horizontai) 90°

Feature —— Bearing ——
Coordinates: N __3226951 .3 Date Started 3/19/83

E__ 742833.4 Date Completed 3/19/83

Ground Elevation

Rock Elevation

Sheet_& 2 of & 4
pate 4/11/83

1,455.6

Total Depth

108.0

Ground-Water Elevation _—=-

Logged by NBH, MPB, REH , JEP /LEM, DAF

Length
Recoverad

&
_‘3 Soil Description

Depth
(Elevation)
Sample
interval
Sample No.
and Type
Blow Count
per 0.5 ft,
Graphic

plnsirumemmion

Remarks

[o2]

1.

o <51
{9 ¢

ep b oo
oc | hess .elay. -
_9q SRREE
10

38 ‘sandy GRAVEL, wet, dax
g 40 14 GC | ‘grey, 'subnounded -to subangular,
e =1 -Eine to ;clqa-rsegf occas:.qnaf cobble. T

Boring No. HD83—Sheet__ 2 of _ 4

48
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SUSITNA JOINT VENTURE

RZA-EBASCO

_WATANA DEVELOPMENT

GEOLOGIC LOG

Sheet_ 3 of_4.
Date__ 4/11/83

Ground Elevation 1455.6
Rock Elevation -
Overburden Thickness 80.0
Ground-Water Elevation_ ===

Logged by NBH,MPB, REH , JEP/LEM, DAF

Remarks.

C.R./.RQD %
Box Number
Instrumentation

Boring No HD83-48 Angle (from Horizontalj__ 90°
Feature —— Bearing o=
Coordinates: N 3226951.3 Date Started 3/19/83
E Date Completed __3/19/83
Core Sizes NX Total Depth 108.0
Graphic Log o
8 3 ¢ g > §-
£.= 5| B s
§§ < 3 8s Classification and Physical Description 12
— = = H
w|l=| = . o«
Bl = A I o

9 12

TOP 'OF ROCK '8

d-

. Closely Eract max--0
. “Hard ‘stromg. =

Boring. No. Hng—Sheet 3 ot 4




BT a2 y GEOLOG'C LO eet 4 _ of &
A2 @Eﬁ\@@@ WATANA DEVELOPMENTG EZteM & - -

SUSITNA JOINT VENTURE

Boring No __HD83-48 Angle (from Horizontal) 90° Ground Elevation 1455.6
Feature —— Bearing —— Rock Elevation e
Coordinates: N 3226951.3 Date Started 3/19/83 Overburden Thickness 80.0 __
E 742833.4 Date Completed __3/19/83 Ground-Water Elevation _—===
Core Sizes ___NX Total Depth 108.0 Logged by NBH ,MPB ,REH , JEP/LEM,DAF
R Graphic Log ol ol = .S 4
g > b4 g -g‘ na B E
€| 8|5 29 sla| 5|3 -
gz |5 8| 83 Ciassification and Physical Description gl z)|E Remarks L
2| £ = : f
@S 2| & @ & x| 2
ool 2| @ ls69 02 olo| a g

N =

WA

o

2/2

——

b i e

] — -
S ™
V")
i
e = : T —— -==-’

e
. i
: H £ 2
- ; : R — (
: : ] ; 1
. o : :
: : §
; H ;
. 3 e — H ; P
. H 3 i H o ¥ L}
_ e -t ; P N - . . k1
o k .
s - - H o S — : \‘
s 7 : - e it

Boring NolID83—_Sheet_ 4  of 4
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2.2 RELICT CHANNEL BORING LOGS



E@@S@@ WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

SOIL BORING LOG

Boring No _Water Well Angle (from Horizontal) 90°
Feature Watana Base Camp Bearing -
i Coordinates: N __ === Date Started 1/28/83
E_ === Date Completed 1/31/83

Logged by _JEP WMB/LEM

Sheetl_of 5
Date_ 1/28/83

Rock Elevation
Total Depth 214.5
Ground-Water Elevation ===

Grbund Elevation _2267 .0 (Approx.)
—2060.5 (Approx.)

3 SepiEu| ®
£8|3z|28|28(32 8|2
an|®3| 2|2 28| 5D
22| c8lEs a5 O 23|89 Soil Description
HESFHETFHE EE
< o @ «

Remarks

"linstrumentation|

Boring No. Water Sheet 1 of 5
We




SO”— BOR’NG LOG . Shest_2 _ of 3

j /s 1/29/83
WATANA DEVELOPMENT ~ Date 1/29/83
SUSITNA JOINT VENTURE
Boring No Water Well Angle (from Horizontal) 90° Ground Elevation 2267 .0 (Approx)
Feature Watana Base Camp Bearing i Rock Eilevation -
Coordinates: N __ === Date Started 1/29/83 Total Depth 214.
E__=——= Date Completed 1/31/83 Ground-Water Elevation_—==
Logged by JER WMB/LEM
y -
= SolEsl w 5
s8|3z|es[Z8 52 E k-
| = D ) | B @
aE|@Z|EE| 2103 23/ a2 Soil Description g Remarks
Q2| POISE|ER| 2| B80| S 5
u |« NG5 8 gl-elo =
~ » | B LS @
11 o

7IT77T7,
GLII IS

~SAND
F_T_Y P

Boring Nowater Sheet 2 of _ 5

TF-97%




SUSITNA JOINT VE

Water Well
Watana Base Camp
Coordinates: N ===

Logged by ;EP,WMB [TEM

" WATANA DEVELOPMENT

SOIL BORING LOG

Angle {from Horizontal) 90°
Bearing —

Date Started 1/28/83
Date Completed 1/31/83

Sheet _3 of 9

Ground Elevation __2267.0 (Approx.)
Rock Elevation 2060.5 (Approx.)
Totat Depth 214.5

e

Ground-Water Elevation_

Depth
{Elevation)
_ Rig Blow
" Count

Sample

Interval
Sample No.
and Type
Blow Count

| per 0.5 ft.
Length
Recovered
; Graphic

Soil Description

Remarks

’ lnslrumentationr

Boring No.

Water 1

Sheet of 8

rr_11



SOIL BORING LOG Sheet_ 4 _of 2

Date__1/30/83

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Boring No ___Water Well Angle (from Horizontal) a90° Ground Elevation 67.0 (Approx.)
_ Feature _Water Base Camp ~ Bearing ——= Rock Elevation 2060.5 (Approx.)
Goordinates: N __=== Date Started 1/28/83 Total Depth _214.5
_ E__—=— Date Completed _1/31/83 Ground-Water Elevation_——==
Logged by .JEP ,WMB /LFM :
n ] - E
5|3 HES g =z § 3c|s2 2 £
=% | = ] AR-¥]
gsm3les|a-i9s| 22|88 Soil Description g Remarks
mle |®E|55|838|-2|c E
- o ma® =| ]

Boring No"2°%T _ Sheet_ 4

of __5

Well

S



SOIL BORING LOG eet_3_ot_3

st :
- WATANA DEVELOPMENT Date__1/31/83

SUSITNA JOINT VENTURE

(-]
Boring No __Water Well Angle (from Horizontal) 20 Ground Elevation 2267.0 (Approx.)
Feature Watana Base Camp Bearing —== Rock Elevation ___ 2060.5 (Approx.)
Coordinates: N _ === Date Started 1/28/83 i Total Depth 214.5
E__—= Date Completed 1/31/83 __ Ground-Water Elevation ===
Logged by _ JEP WMB/LEM
, : =
- 6. l%= . =
5|3 HES 'g z §; § : c2®le S
== | = ® Y| S| B
R ag Soil Description g Remarks
=& wE £ Q| z] 2
g|= %28 "&|® ' &

Boring No.

Water Sheet __5 of___5"
Well



=

SUSITNA JOINT VENTURE

Boring No HD83-1
Relict Channel

Feature

Coordinates: N _3231536,1
E_ _746996.6

Logged by EP, NBH/LEM

Date Completed _2/18/83

SOIL BORING LOG

WATANA DEVELOPMENT

Sheet 1 of __ 1

7

Date 3/25/&

Angle (from Horizontai) 90° Ground Elevation __ 2,246.2
Bearing ——— Rock Elevation - -
Date Started 2/4/83 : Total Depth 328.0

Ground-Water Elevation__ ===

o
. - S
= z _| S e :':' k-] =
£218212815 83558 2, A Descript
¥31 G 0|Eg|ey :S]¢g3 ] Soil Description £ Remarks
SEIEO(8E|ET 352815 g
= w" | m* = .8
Silty, gravelly SAND, moist, olive 5%9 - HAM,CI
n , _brown, fine to coarse,. subangular - E _
1 SM to subrounded gravel.
24 .
Mg B %? Damp,. deéense.. . . MC 9% —_
155 —
-
el - - k‘ —
Clayey, silty SAND, 15-20% fine A
207 SM | gravel. Damp, dark gray, sub- c; ]
rounded, fine to coarse, occasional :
~ _ cobbles. S .
' A
| 25 - —
: oo L . More coarse gravel. § & )
. /B.5" sy 3 -
Very dense. a
30 —_
- 6 SM More silty clay, less gravel. Dy -
s¢ LL18 PL13 PI5
35 ML-CL ]
o i 7 COBBLE/BOULDER TO 38.5 FT. _
n/ . "
853 100/2.5
40 —
L Striations on gravel.
| 45 .387i 9 More sand, cobbles. |
Striations.
LSO [ L

Boring No.

HD83-1lgheet 1 of _7




_ HR@JE@.@@B SOIL BORING LOG Ehaf:tz_of_sgl

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE m
) 2 4
o - o
Boring No HD83-1 Angle (from Horizontal) 90 Ground Elevation 2,246.2 ‘
Feature Bearing = Rock Elevation = -
Coordinates: N _3231536.1 Date Started 2/4/83 Total Depth 328.0 !
E 746996.6 Date Completed __2/8/83 Ground-Water Elevation_——— 5
Logged by WMB,EJK,REH,JEP,NBH/I.EM
' § =
cS|8z|25|2832|=8e 2
8S|T3|Es|a-|9c| 3| g Soil Description g Remarks
o2 |.2Po SE|lE 2l 2 5806 & ~ S s
0 « 2 K

L
‘
—
o
)
=

Less sand and gravel, moist.

119

55

11 sM Clayey SAND, 15-20% gravel. Gray,
SC fine to medium.

Subrounded to subangular gravel,

| 60 . striations on gravel. ) » I B
kg. 12 SM Moist, more gravel. V I a

| sC R -
-
i . . :
6 i Damp . . : > —— 7
= ol 13 G ? TOEETE
LL24 PL14 PILO e
u ) CL 7 !
o oss 23 Very demse. LL42 PLI8 PI24
L 56 : : CL M/C 12% — ”~
! 14 sC i [
75 : -—
313 15 SM Silty SAND, 20-25% gravel o
L 16 Humid, dark gray. - -
Fine to coarse. L g
80 Subangular gravel, striated, | :
— ';58' 17 SM occasional cobble.
_ Dry, more gravel. -
85 —~ -
% 18 SM | Less gravel. !
- 42 -
38 n
90 05562/29_ Very dense. ] .
ss 19 SM
) 4.
a Less silt, more gravel, ‘ 11
L. 95 noticeable mica. _,, , —
#87‘ 20 SM S0P -
1

—
Q
(=]

e

Boring No. HD83~1sheet _ 2 of 7
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-

ey

SUSITNA JOINT VENTURE

SOIL BORING LOG

WATANA DEVELOPMENT

Sheet_i_ of 7
Date 2/25/83

Boring No _HD83-1 Angle (from Horizontal) 90° 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 WMB,EJK,REH,JEP,NBH/LEM
T =q
K NP ] .%
£2|58: /1883|5535 (55]2 z
g ";3 Es a5 ‘;0' gs %_g: Soil Description 2 Remarks
a i 20| RE § £ g g JE 3. %
100 H £
269 21 SM | Silty gravelly SAND,
; Damp
- , . -
05 COBBLE/BQULDER )
B 29 sM | i,ess g'ravé]“_,“swtnr“iétioris .  i
110 Ee 4 —
6 More gravél,
115 @370 5
Dry —
I,_’ bgz 23 SM | PTY Defective plpe
J«'-abandoned—-hnle-»@j
- : : 117.0
5%% - CSR,BB
120 Redrill twice —
] !2 . 24 SM Less gravel
L 3 o -
125 - M/C 47 _
| .25 SM LL17 PL15 PIZ I
130 | M/C 3% ]
_jﬁ SM | Clayey, silty SAND, 5-10% fine :
r SC | gravel, moist, dark grey LL19 PL14 PI5 -
ML-CL
135 fine to coarse, M/C7 5%
- ‘occasional cobble. ’
27 s '
r. SC LL20Q PL14 PI6 ‘
ML-CL
f!ﬁo M/C 6% —
SM [Slightly less clay. it A
o .28 LLI8 PL16 PI2 -
ML
145 M/C 3% —
29 _ : _
n . SM |More gravel. NP -
M/C 5%
30 |
HD83 1

Boring No.”"-7 “Sheet _3 of __ 7



HARZA-EBASGH ~ SO'- BORING LOG e

SUSITNA JOINT VENTURE WATANA DEVELOPMENT -
Baring No HD83~1 Angle (from Horizontal) 90° 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_———~ v
Logged by _WMB EJK,REH,JEP NBH/LEM
= b
Tl =2 S o £ k= g :
sS|8z|25|28/32 2 ¢ g
88|02 Eg|a5 |9 |23 ¢ g Soil Description g Remarks
83205282 |35( 58 & :
w| o oc| 28 ® G E -
150 - @7 = 2 E

w
o

R

3

. COBBLE/BOULDER 158.0 - 164.0 FT.

W
=

oM More gravel, subangular to subrounded

Lémiﬁéféd silt élﬁmpé, , M/Cmg% 7 -
WATER LEVEL 3
@ 165.0 Ft.
Less gravel. 2/16/83
- o M/C 3% -

W
(g

COBBLE/BOULDER ' -

g»a,m_;!

CORBLE/ROILDER

Dry.
M/C 1%

Silty SAND, 10-15% fine gravel. Dry,

SM SR
olive gray, fine to coarse. M/C 1% —T

gm| More gravel, moist, subrounded

w
w

Silty, gravelly SAND.

T AR N NN BN W

w
o))

SM| More gravel, subrounded.
WET 191-194.0 FT.

Less gravel, more fine to coarse
sand

w
~J

SM

L Laminated silt clumps?

Boring No. HD3 3:15hee1 4 of 7



— - SOIL BORING LOG | 5 of 7
7 5 /- ~ Sheet of
HARZA- EBASGO g
-[@;JR / J—Ej S @@ WATANA DEVELOPMENT Date 3/25/83
SUSITNA JOINT VENTURE
Boring No HD83-1 Angle (from Horizontal) 90° Ground Elevation 2,246.2
Feature _ Relict Channel Bearing —— Rock Etevation ——
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 _WMB,EJK,REH, JEP NBH/LEM
T | g
13 |los|28(52|-8 o 3
£z|=5|28|e> 82|88 |50 , - s
o> Bl Ee Gy =S58 25 Soil Description E Remarks
“E|zC|AE|Es138/38| 5 2
=~ [7:] @ [+4 »
200 £ o
38 SM . f , , S
B Siley SAND, 15-20% fine gravel, sat- LS PLL6 L2
urated, very dark gray, fine to - /C 13%
205 coarse,; subrounded to rounded gravel. M °
VAUEE e i [ R _T
SM | well gfaded‘SAND,iZO—QSZ‘fine,to - |
210 39 coarse gravel. 5-12% clayey silt.
o , ' Saturated, olive gray. h o No recovery, = —
material coming
. S Pime to coarse. - up return pipe
' : when adding sec-
215 ' ’ tion. Plugged.
¥y : . L , , Tried: |
CSR,0B: HAM,CI
1220 —
[~ ' ‘ ' PNEUMATIC —
PIEZOMETER
225 P |@225.0 Fr.  _|
40 oM Silty SAND, 10-15% coarse gravel, NP

saturated, olive gray, fine to _

medium, At 225 Ft.,very

1230 - . easy drilling, just
by weight of rods

1235

1240 ]
i ND > 7
41 oM Clayey, silty SA 5
245 3T 20-25% £fine to coarse gravel, wet, LL20 PL16 PI4 |
olive gray, fine to medium, trace ML-CL
coarse rounded to subrounded gravel 2% ORGANICS

B striations and polished.

Boring No.ED83~lgheet 5 o 7



[EPCH

_[%]Z/JEJ@@@ SOIL BORING LOG C eneet 6 o 7

WATANA DEVELOPMENT Date_3/25/83
SUSITNA JOINT VENTURE -~
Boring No HD83-1 Angle (from Horizontal} 90° Ground Elevation 2,246,2
Feature Relict Channel Bearing nieed Rock Elevation i -
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 _WMB,EJK,REH, JEP NBH/LEM
= -
z o | E 2 |
c5|3z|23|28(52 |8 e 5 5
as|lm3|gez|2X| o2 | B8 S . - 8
@ > 9| Eo|a S| 3| &0 Soil Description H Remarks
oo 20| 8E T3 @y & 3
mle [#5|ESi &8 S8/ S Z -
= "o 3
250 £ ;
. - -
255 IR L S , _
is CL | CLAY, 10-15% fine gravel, 20-25% EER// -
fine to coarse sand. Damp, olive LL26 PL18 PI8 |
= ‘ gray, trace organic.
5 -L43 SC | Clayey SAND, 20-25% gravel, damp, ¥i2s: , E
dark gray, fine to coarse, Angular LL31 PL}7 l;}M
u g [ to subangular gravel.
4 m
8 ﬁ 4 SC Varved silt clumps, trace organics. 1/’)rg.
265 , , ‘ M/C 18%
Less gravel, more clay.
?_ZD 3 ] =
> I CL | CLAY, less than 5% gravel. §rr 224 ™
5-10% fine to medium sand, M/C 23% s
r Moist, olive: gray. ]
Medium stiff. e
46 CL Less than 5% sand, dark grair., : :
— ; ML Laminated silt clumps. LL25 PL20 PI5 -
CL-ML ‘i
280 M/C 21% e
.
B .47 CL Varved silt clumps? L31 PL22 P.l'9 '
@5 CL —
M/C 24% 1
-
48 CL Laminated silt clumps. : -
LL29 PL22 PI7 -
- CL a0
' BOULDER. M/C 22% ;
295 . ]
B 49 6M | Silty, sandy, GRAVEL NiekE -
_ Dry, olive gray. Hard Drilling .
oM Subrounded to fine to coarse,
300 50 oxidation on surface of gravel. bOslig -

Boring No. BD83~Ispeet 6 o 7




HARQEA\JS@ SO“_ BORING LOG E::t_l,ofl_

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No ___HD83-1 ‘ Angle (from Horizontal) 90° Ground Elevation 2,246.2
Feature Relict Channe Bearing - Rock Elevation i— _
Coordinates: N _3231536.1 Date Started ___2/4 /83 Total Depth 328.0
) E 746996.6 Date Completed 2/8/83 Ground-Water Elevation ~__
Logged by WMB,EIK,REH,JEP NBH/L.EM
2 SolE.| ol g
c5|3 HEXI B § 3% = 2l =
R 2lo w5 e £ =
§ % n;é ES ‘5.'.; : o §' 3 %g Soil Description g Remarks
BlE |#E|ES38 48|65 3
300 o ln® < E
. s : ; i ; . CSR, -TC w/ foam
| 305 - oy | Sandy GRAVEL, 5-12% silt. Olive gray,| | injection _
52 fine to coarse with COBBLES, sub-
GP rounded gravel.
B 53 Ty | Less sand, fine to medium, olive brown{. —
310] . 54 GP |- ; :
[ 2t | 'More sand; suibrourded to subangular —
GM gravel. .
| 3 . 55 GP | Less silt, ... ... . _
rounded to subrounded gravel.
1 215 56 GW | More sand. ]
57 SW | More sand.
| 320 __1
! 58 GP | Less sand, subrounded fine gravel.
- e . . -
No recovery of
1 325 ‘ 4 cuttings
I ]
T.D. = 328Ft.
| 330
335
| 340
| 345
350 |

Boring NoBD&‘:;'-:l‘ Sheet 7 of 7
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Epasep SO BORING LOG a2

WATANA DEVELOPMENT

SUSITNA JOINT VENTURE

Boring No _HD83-2 (F) Angle (from Horizontal) 90° Ground Elevation 2,147.1
Feature Relict Channel Bearing —_— Rock Elevation 2069.6
Coordinates: N _3229506.2 Date Started 2/7/83 Totai Depth : 87.0
E__746104.4 Date Completed 2/7/83 Ground-Water Elavation_—==
Logged by WM'R,RAW/T.EM
s
Tz _18elE. ° =
c£218¢|25(2/35 =8| 2 T
og| @3 g5 %3 o3 ?% 29 Soil Description g Remarks
a2 | 20| 8=/E2 2532 g 5
g = 8% ma|"a | z
ORGANIC MATERIAL 9¢ - HAM,CI
Silty, gravelly SAND wet.
3 i 1 SM| ‘Olive brown, fine to_ coarse, . , —
subangular to subrounded gravel@ Pipe cocked at
10.5 Ft., moved
B ’ T o ' o hole, redrill
10 2 %2 suj Mediun dense, grayish brown.
10 ‘ ' '
__ . .Water @ 11:Q:Et
4 3 GM bllty sandy GRAVEL medium dense wet,
15 F‘6 grayish brown, subrounded, fine to
- A GP| - coarse, occasional éobbles,
GM| less sand and silt.
B > |100 COBBLE.
20 45 6 GM| Dark grayish brown.
7 87 5ilty SAND, less than 5% gravel,
| 50 moist, olive brown, fine to coarse
I~ ' weathered rock grains, sub-
4 angular gravel. o -
| 25| 45 8 SM v RS —_
|46 , .
M/C 11%
™ 9 50 Very weathered, 7]
48 M/C 12%
30 ° —
| 43
45
___?2 -10 SM| Few dark gray silt clumps. /
| 35 98 M/C 8% —_
11 SW| Slightly less silt, light olive brown b g
B , SM M/C 6% =
12 | 100 M/C 6%
| 40
| 53 13 sC Some dark gray clay clumps, olive
brown, damp.
[ 45 14 SM| Less clay, light olive gray.
76 15 SM| Olive browm.
.
SW| Olive gray.
50 {202 16 SH




SUSITNA JOINT VENTURE

HD83-2 (F)

Boring No

Feature Relict Channel

Coordinates: N _3229506.2

E

746104.4

Logged by _WMB,RAW/T.EM

SOIL BORING LOG

WATANA DEVELOPMENT

2

Sheet__ = _of _ =

Date 3[25[83

Angle (from Horizontal) 90° Ground Elevation 2,147.1
Bearing i Rock Elevation 2069.6
Date Started 2/7/83  Total Depth §7.0

Date Completed 2/7/83

Ground-Water Elevation

o | | 5
=3 So|Es g =
=9 2g|2ae( 3= 0|0 3
- | a > > Q - c
3 Eg %.'.; 031 2% 'E- § Soil Description 2 Remarks
o SEIES| 25 82 5 3
= 5s(28|"g|° £
5‘6 12} m 2
- 17 SM | Occasional gray clay/silt laminations
Olive brown. ’
18 SW | Olive gray.
SM '
19,100
60 20 SW | More large gravel, occasional cobble,
SM | Yellowish brown.
65 |
i3_82- 21 gy | Less gravel, olive yellow.
| 70 ,
113
'_. . 29 SW More coarse gravel, olive gray.
- SM M/C 6%
Becoming coarser and drier.
75
. p | PNEUMATIC
PIEZOMETER @
23 TOP OF ROCK 77.5 75.5 Ft.
No recovery HAM, DDH
80
| 85
~ T.D. = 87.0 Ft.
20
| 95
100

Boring No. &%heet 72_ of

2
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HARZA-EBASGE  SO'- POMIMG LOG e

SUSITNA JOINT VENTURE WATANA DEVELOPMENT

Boring No HD83-3 (L) Angle (from Horizontal) 90° Ground Elevation 2,220.0
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 Eievation__~7~
Logged by _ REH,WMB,RAW, EJK,DAF/LEM
: s
= .E E'E %Tu 2 a 5‘5 £ g 2 .:-E:
aslms g cles ol 22| S . . 3
2 ,% g 8 5 E g,g gg § § g S Soil Description S Remarks
= "B « 2
9@ - HAM,CI
> - —
- - 1 Silty SAWD, 20-25% gravel. Moist, -
10 olive brown. .
15 _ 2 SM| Silty SAND, 10-15% gravel. W .
37 Very dark gray, fine to coarse. LL21 PL14 PI6
Rounded -to subrounded gravel. CL-ML o
u 15 Occasional cobble, frozen. mM/c 15%
38S| 28| 20 : LL15 PL14 PIl
20 35 ML —
>0 M/C 12%
Slightly more clayey silt, sub=- 7
L . 4 : AR yey | s [ .
ML rounded to subangular Emm
- gravel. LL19 PL15 PI4
25| ML-CL —
M/C 15%
B 558S| 50 5 .
3 5 Ice lenses.
0 , .
}8- 6 SM| Slightly less clayey silt, dark gray,
rounded to subrounded gravel, LL20 PL14 P16
I polished and striated. CL-ML -
M/C 11%
__35 |
7 M/C 14% _J
B 29 —
g ' v
| 40 559 §§ 24 su LL18 PL13 PI5 _|
Boulders/cobbles to 58.5 Ft. ML-CL
N M/C 11%
45 _
q 9 M/C 6%
" HAM,DDH at 49.75\‘
50 _ Ft. ]

Boring No. HD83~gheet _ 1  of 2
3




HARZA-EBASEY SO'- BORING LOG 2500

SUSITNA JOINT VENTURE . ]
Boring No HD 83-3 (L) Angle (from Harizontal) 90° Ground Etevation 2,220.0
Feature _Relict Channel _ Bearing —_— Rock Elevation ————
Coordinates: N ___ 3231246.7 Date Started 2/7/83 Total Depth 82.5' m
E 745855.1 Date Completed _2/8/83 Ground-Water Elevation === 4
Logged by H RAW,EJK,DAF/LEM
- - E .
c5|E HERES 2 § §‘: £ E g g i
—_—= | = b L A~ R
g 2 c:,é £ s é.'_; : S g 3 gg Soil Description g Remarks
wle [P=I5&§/ 23| ~“a|G = o
5o sl K g
i
i 1 7
1
I S : HAM,CI @ 58.5 ™
-koss*. 52 : M/C 12%
60 20 L)
5 3 . B ; —
#245-11 Moist. - M/C 4% Hj
F_zoz 12 M/C 6% :
0 COBBLES/BOULDERS . 1 -
'252 13 oM Sll.ty, sandy GRAVEL, WITH COBBLES. -
Moist, dark gray,
L 75 — z
subrounded to subangular, M/C 5%
fine to coarse. ) '
B Refusal at 77
\ Ft. ™
80 | HAM,DDH 2t 77.
— Ft. : ]
T.D. = 82.5'
8
”
[ 90 |-
- 4 -
__95 ] El
100 -

Boring No. HD83—Sheet 2 of 2
3




fl 5 &1 7 759 /A (@A SO”_ BORING LOG Sheet of _<¢
Mﬂ@ﬂg@ﬁgl@‘@ WATANA DEVELOPMENT Date __A37é—6/83 2

SUSITNA JOINT VENTURE

Boring No HD _83—4 (0) Angle (from Horizontal) 20 Ground Elevation 2,246.7
Feature Relict Channel Bearing —_— Rock Elevation N/A
Coordinates: N 3233160.2 Datq Started 2/9/83 Total Depth 94.0
E 747719.7 Date Completed 2/9/83 . Ground-Water Elevation”—
Logged by .]EE_,BA&I 1EM
_ . = 5
[ 3 _ @ ==.': b~ -
£2125|28|2 582 58|20 £
e>|53 Egiag 22| 8 31 88 Soil Description £ Remarks
az ZC|BE 13 €58 381 & 3
- 73 o =] o ‘g"
. ' ‘ ) , 9@ HAM, CI
L o Peat (?2) . . . .. -
- o Easy Drilling to
-TE"S 4 SW | silty SanD, 10-15% gravel. Frozen,
BUE 2 8 " SM ~grayish brown fine to coarse.
11 112 Subrounded to subangular gravel brown- NP T
11 ish gray. Contains 6" of peat in :
[~ , ‘ upper portion df spoon.  UOccasional .
15 cobble. 3
0 ! 1 M/c 15%
SS ] .
— iiu 3 B ~ s/
0 1777 SM™{ Olive brown, medium dense, 10-20% fine B3 ;
Pz. e 37 to coarse gravel subrounded, wet, dark | N.E. —
grayish brown #| Hard Drilling at
N , ) , o 21.0 Ft. _
5 SM | More gravel, moist 3
| 25 ; o —
| Boulder @ 27ft. :;
. o
o -
A
| 30
el : o ]
51 6 ML | Sandy SILT, less than 5% gravel, dark g
B P i - 5| B
- gray, varied silt clumps ,E%JLL 5581 5
ML M/C 17%
351 Water @ 35.0ft.
EZ - 7 ISW | Gravelly SAND, 5-12% silt dark gray
SM fine to coarse, saturated, angular to
B subangular gravel, occasional cobble. 7]
40 striations
— —
45 Loose Sand.
= 2 More sand
858S 1| 4 : -
13

HD83-gpeet | 2

Boring No. of
4




SUSITNA JOINT VENTURE

SOIL BORING LOG

WATANA DEVELOPMENT

Sheet _ 2 of 2
Date 3/26/83

Boring No _HD 83-4 (0) Angle (from Horizontat)__ 90 _Ground Elevation __2,246.7
Feature _Relict Channel Bearing —_— Rock Elevation __ ———=w
Coordinates: N _3233160.2 Date Started ___2/9/83 Total Depth 94 D0

Logged by _JEP ,RAW/LEM

Date Completed2/9/83

Ground-Water Elevatiom===—

1=
;| = S
SIEREH R IE g
== |5 -~ ©
] “:ng EE %.'_; ©c 232 %_g; Soil Description g Remarks
D2|E°|AE|EE| 25 286 | E
50 Sl i 2
L o ; No water @ Slft ___
More gravel/cobbles Hard Drilling at
| 55 ? ' 53-55 Ft. .
B 78 SM . n
' T
60 [LL17 PLi6 PI1 ML |
s Cony s
SM |Silty Sand, 15-20% fine to coarse gravel.
L dark gray, fine to coarse, subangular. LL17 PL14 PI3 -
to subrounded gravel ML-CL
65
| 70 ]
._49-11 Varied clumps M/C 15%
e ]
Clay, 10-15% fine to coarse sand. Varieq )
— CL |silt/clay clumps dark gray Y —
LL 28 PL 19 PI 9
| 80 cL —
M/C 15%
| 85 , —
8C |Clayey, gravelly sand, damp brownish o R,
L Iz sy |8TaYs fire to coarse subangular to _
80 subrounded gravel :
. LL PL 14 PI 5
| 90 Less clay, grayish brown. ML-—éI? 1 2]
Hard Drilling at
» 91.5 Ft. —
REFUSAL
92 T.D. = 94.0 ft. -
100

Boring No.HD_BEL Sheet_ 2 of 2
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SUSITNA JOINT VENTURE

SOIL BORING LOG

WATANA DEVELOPMENT

Sheet 1 ofi
Date 3/26/83

le

Wet.,

Boring No HD 83-5 (Q) Angle (from Horizontal) 90 Ground Elevation 2,283.7 _
eature _Relict Channel Bearing —_— Rock Elevation _—==_ __
soordinates: N 3234350.6 Date Started 2/1 0/83 Total Depth 138.0
g _748873.3 Date Compieted 2/10/83 Ground-Water Elevatiom==
Logged by EJK DAE RAW,JEP/LEM —
C | s
€]z —|Se|S= 9 =
£215%| 85|55 30 55812 £
es|@2 25| 8-193 /88 Soil Description g Remarks
ol 20l e T/ 2| g
°Z|°|2=|55 58|38 s
= o me = B
9¢ - HAM, CI
5 etk e e _T
— : Silty SAND,~ tess than -5% gravel, frozem -
51 1 SM . \
l olive brown, fine.
10 . .
Sandy clayey SILT, less than 5% gravel,
15 - 2 ML °5 _ :
— L dark gray, frozen laminations, ice a e —
lenses. =~ | LL22 PL16 PI5
o CL-ML
B ®1 M/c 47% B
3
| 22 S —
51Tty CLAY , [U-2U%4 fine to medium sand, 2 ‘j
i less than 5% gravel., Frozen, olive o
3 CL ’ b T
- 23 gray, clay layers 6" thick, Iece lenses| ™ FZ
Occasional cobble. ~ LL31 PL20 PII1l
- 25 E CL
. ' ) ®| M/C 75% ]
Gravel/Cobble layer g
L oL LL46 PL28 PI18 |
: LL [Dark gra L
35 459 %% oML gray CL/ML
| 30 ) 513 . M/C 41%
M/C 45%

EE |
- G = 2.75 -
6 MH [Slightly laminated S

- LL533 PL31 PI22
40 MH
N M/C 30% ]
CL ey
o
| LL PL PII0
"45I 51 3 GW |Sandy GRAVEL; less than D% Silt, mOist
— olive gray, rounded to subrounded, fine —
to coarse, occasional cobble

Boring No. HDBS;'Sheet 1 of



pamza-Easen SCO'LBQRING LOG e 2 a3

SUSITNA JOINT VENTURE WATANA DEVELOPMENT ™~
i
Boring No _HD 83-5 (Q) Angle {from Horizontal)__ 90 Ground Elevation _ 2,283.7
Feature Relict Channel Bearing - Rock Elevation —== -
Coordinates: N _3234350.6 Date Started __2/10/83 Total Depth 138.0 b
E__748873.3 Date Completed _2/10/83 Ground-Water Elevation_——— o
Logged by EJ-K.,_DA.E,.B.MJ.,.J_EPJLEM_
= b
Tz SolE. o 2 :
2|2t (28|22 35|82 g
§% ;:o, gg 'E.: ;’3 gé g_'é:’ Soil Description g Remarks
mi{ix |([#=|(55/28|-¢e|a 2 o]
50~ " m% = 2 a
10 SP |Medium to coarse sand layer with gravel = ey ;
B ' M/C 8%
55 ) ' . Water @ 34,0ft _
: to 86.0 ft -
4
-
60 — 7
L o _Flowing fine to medium sand Easy Drilling,
61-66 Ft. lots -
65 of water
70 ; : P | Pneumatic —_—
Piezometer @ ]
i 70 Ft. _ :
' At 74 Ft. water .
| 75 : . flow reduced __| Q
_ - 11 More gravel and cobbles, coarse sand. B [
80 o
o
55 - 12 50% Fractured
| 85 Out of water @_ |
] T3 SHM T GTavelTly, sIITySAND 5 damp, darkortvey 8 o
- fine to coarse, subangular to subroundS LLI® PL16 PI2 _
ed gravel., occasional cobble ML pen
a9 M/C 9% . J
- 4 ™
74 F 14 SM | More silt, dark olive gray 1
r9-5 Water 94-95.0f€ —
to 108.5ft Hard Drilling, -
N Cobble/boulder 96.5 to 98.5 £t 86.5-98.5 Ft.
100

B |

Boring No.HDBg_ Sheet 2 of 3




SUSITNA JOINT VENTURE

Boring No
Feature

Coordinates: N _3234350.6

HD 83-5(Q)

SOIL BORING LOG

Relict Channel

Sheet 3 of_3

~SUMMARY LOG Date_3/26/83
WATANA DEVELOPMENT '
. -}
Angle (from Horizontal) 20 Ground Elevation’ 2, 283.7
Bearing —— Rock Elevation ——=
Date Started 2/10/83 Total Depth 138.0

g _748873.3 Date Completed 2/10/83 Ground-Water Elevation ———
Logged by _EJK,DAF RAW,JEP/LEM '
=
SElz.|e=|22/52 .30 3
£={2c| 8 =3 5! 2 =
7S gg EE %E og ?% §§ Soil Description é Remarks
SE|E°|4E|E5 2|38l E
100 @ | m = 2
-ﬂs GM |[Silty sandy GRAVEL, saturated, olive
L gray, subangular to subrounded, fine to i
coarse, with cobbles. Oxidized coating
105 of gravel cobble/boulder :104.0 to 109.04t
Hard Drilling
N End Water 108.5 ft 104-109 Ft. -
GRAVEL WITH COBBLES, 20-25% medium to
110 F§4 16 oW cnarée“sand;'1esswthan“5%;silt; moist —
olive gray, rounded to subrounded, fine -
n - to coarse. ‘ ' Hard Drilling,
111.5 Ft. more
115 Less cobbles (7). water return
I i i .
Drilling easier
| @ 115.0
120 .
Eo - 17 SM [Silty SAND less than 5% gravel, wet,

olive gray, fine.

Less moisture @ 126ft

FDO [L45‘ 18 GRAVEL WITH COBBLES», 20-25% silt and samd 50% Frace] _|

wet, olive green. Oxidized gravel Hard Drilling,

@ 132f¢t. 131.5
- -
Easy Drilling,
135 [33-134 Ft. |
F;os 19
20 Yellowish brown sand and rock fragments

140 T.D. = 138.0 Ft.
-~ -
145

Boring No. HD83- Sheet__3 ot 3
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pARZA-EBASEp  SO'- BORING LOG sros L3

SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HD 83-6 (J) Angle {from Horizontal) 90° Ground Elevation 2,211.2
Feature _Relic hann Bearing — Rock Elevation —_—
Goordinates: N _3230265,7  Date Started 2/11/83 Total Depth 126.5
E 744788.6 Date Completed 2/12/83 Ground-Water Elevation _——=—
Logged by _DAF RAW, JEP MPB/LEM _
] ]
‘E 2 d @ E N -] 'g
s2|oz|2s|%22/85 (=22 z
gs|23 gg %."' o3 E’% 22 Soil Description g Remarks
02| PO SE|ER | 2=|0o) 2
glE |#5|55,88|22|& E
= v m® o ]
5k@-HAM,CI
~ ’ ’ ’ , . Drive pipe T
5 Frozen to 11.0 ft. no samples.taken blocked
B N
10 —_
SM |Silty .SAND 15-20% gravel, damp, dark
~ 26 1 grayish brown, fine to coarse, subround- M/C 11% -
15 ed gravel, striated and polished Gg= 2.69
P Pipe cocked, move
- i hole, redrill
20 2 SM |More gravel, less sand and silt, sub- ~ . ‘
— angular to subrounded gravel, damp, oli¥e S ]
gray o
- fa) —
o)
ol B
25 ; 3 SM |[Clayey; silty SAND, 15-20% gravel, damp — =] —
56 olive gray, fine to coarse, rounded to E LL17 PL14 PI3
subrounded gravel, striated and polished o ML
B 8ilt clumps contain coorse sand and o -
) fine gravel
| 30
- o T
55 % Varved3ILT/CLAY T Ioist—darkgray LL29 E%ZO P19
: . |G.= 2.74 ]
s
| 40
- 1
: N
-~ . 5 CL |Dark gray clay/light gray silt, less thaT ENNNNNN —
45 ML 110% fine sand LL44 PL27 PI17
— CL/ML —
- 6 CL |Less sand, olive gray ‘ NN —
LL32 PL23 PI9
50 Ll CL
Boring No. Iﬂjga_&ihee;t L of _ 3
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ﬁIARM”E@S@@ SO”_ BOR’NG LOG E::t_z__ﬁo;__l

SUSITNA JOINT VENTURE WATANA DEVELOPMENT -
i
Boring No HD 83-6 (J) Angle (from Horizontal)__ 90° Ground Elevation 2,211.2 f
Feature _ Belict Channel Bearing —— Rock Elevation ——e -
Cocrdinates: N 3230265.7 Date Started 2/11/83 Total Depth 126.5 ‘ ;
E 744788.6 Date Compieted 2/12/83 Ground-Water Elevation ===
Logged by DAF, RAW, JEP MPB/LEM
" P E 3
= .S. g € %‘_E 2 § §"—': = E o :-‘! !
BR|@3 Eloal o B SO =
o 3|Es s|g3lae Soil Descripti g R k
Qé 23|52 gg 25 § § g_J il Description 5 emarks -
50 " @a% = z .
00 7 Gravelly, sandy-SILT, dry, olive gray ST
| Fine "to coarse, subrounded to subangulax Hard Drilling e
ravel ’ ; ’ - : ;
| 55 I 8 SM More sand and gravel, brownish gray —
L -
= 9 GP [Sandy GRAVEL, 3-12% silt damp, grayish _ 4
GM |brown, subrounded fine to coarse
L 60 More sand, saturated WATER @ 60.0ft to . _—
: ‘ 86.0 ft
- 1"
65 ‘
| 70 ll.O# 10 SW |0live brown ' —-
B 74 - "’7
50 11 More gravel subangular to subrounded, , “
_§0 slight oxidation |
-%
I~ . ;
85 ES 12 GP Sandy gravEL s less than 3% silt olive PGS
— 6 ‘ gray, saturated subrounded to subangular - —~ ™
L 13 -
Silty sand, less than 10% gravel light
90 alive brown, fine to medium oxidation ]
coating.
- 14 SM |Laminated silt clumps : _ ‘m
}__95 64 15 SC |More clayey silt
90 ‘ SM ] m
100 | -~

Boring No.HD8163— Sheet 2 of 3 1A
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~ E%AQZZQEBAS@@ SO”_ BORING LOG :;t;teeetmcg3

WATANA DEVELOPMENT
SUSITNA JOINT VENTURE

. Boring No HD 83-6 (J) Angle (from Horizontal) 20 Ground Elevation 2,211.2
» Feature _Relict Channel Bearing —— Rock Elevation -
Coordinates: N 3230265.7 Date Started _2 /11/83 Total Depth 136/5"
E 744788.6 Date Completed 2/12/83 Ground-Water Elevation_——=
a Logged by _DAE RAW _JEP MPB/LEM _
| - e g
=]z - ol € ] =
sS|se|28|2e35 =8| 2 £
oand g ‘; 3 '%_E_ %.: o3| 2 % é_g: Soil Description 2 Remarks
OEIZC|AE|EE 1358|1385 2
' 100 i H
-
@_ I More gravel - o S ; -
= SC |8ilty, clayey SAND, less than 5% gravel S ]
~5 SM |olive yellow, fine to medium, silty/ LL28 PL22 PI6
clay/sand layers.
. SM
| S1ightly more GRAVELLY,dark yellowish —
brown
e | -
s | | ]
e 19/ Gravel altered/weathered to white/
yellowish brown
pross EO Hard Drilling]
L- F-Z7C
- ‘ N
1125 |:321 20 SM |Less clay,. gravel, yellow, bucy. { —
- Moo REFUSAL @ 126.5 Ft. LL22 PL20 PI2
= ML
: T.D. = 126.5 pe. n
130
P — -
By
135 ]
= B -
| 1140 _
o
r" r_ |
o 145 —
r
150 |

Boring No. 1ID83-Sheet 3 of 3
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HARZA-EBASCO

SOIL BORING LOG oot or.2

WATANA DEVELOPMENT Date_3/26/83
SUSITNA JOINT VENTURE
- 2095.5
HD 83-7 (D Acres) Angle (from Horizontal) 90 Ground Elevation
Relict Channel Bearing - Rock Elevation - _
Coordinates: N 32321001 Date Started 2/12/83 Total Depth ___ 82.0"
E _743745.9 Date Completed 2/12/83 Ground-Water Elevation
Logged by _JEP DAF,RAW/T.EM
s
c5|3z|23(28/55 3¢ E
<< \s G 2 nlGaelE
SE|2@ 35187 193|282 Soil Description g Remarks
oo 2olw EE| 8s|eg| £
ole w = b E ol dale 2
e o o E
5%0 - HAM,CI
‘ _J
Poorly graded:SAKD, 15-20% fine gravel
SP | less than 5% silt dark olive; fine to ~
coarse, subrounded grawvel.
Easy Drilling, |
L1} "
Loose” 9.0 to 13.0 ft. 9-13 Ft.
WATER @ 13.0 ft
8 ML lclayey SILT, 10-15% fine sand moist, o ]
olive gray. =
; o
More fine to medium sand, gravel o~ 7
0
o ey —
=
Less sand, more silt Laminated silt/ o=
ML . . o) -
clay clumps more clay, moist olive &
gray i ~
g —
=
==
= -
—
Laminated silt/clay, moist M/C 31%
B/
ML |Laminated silt/clay, 20-25% fine sand M/C 23%
CL [(Olive. ' -
HD83~ 1 2

Boring No. - Sheet of



BARIA-EBASCO SOIL BORING LOG e 2 o2 |

SUSITNA JOINT VENTURE WATANA DEVELOPMENT -
Boring No _HD 83-7 (D Acres) Angle (from Horizontal)__ 90° Ground Elevation____2095.5 ;
Feature Relict Channel Bearing - Rock Elevation —— -
Coordinates: N 3232100.1 Date Started __2/12/83 Total Depth __82.0"

E 743745.9 Date Completed2 /12 /813 Ground-Water Elevation_ ——— 5
Logged by __JEP _DAF,RAW/LEM
. E .
c§|5zl2g|28| 5 s8¢ E
£32|2 Sle | £5
§S|23|Es|ak 9123|228 Soil Description g Remarks
Qe POSE I EBIE=0o| 24 5
o) P=|lsgs|228|-“elc = -
50 R e 2 i
£ 1
- 4 =
6 More varved Al M/C 24% A
L . . g -
2| Hard Drilling @
5 -
|60 <| 59 Ft. — =
SM | Silty gsAND, no gravel, damp pale clive NP -
65 fine. M/C 3% :
_, — AR
8 CM Sandy clayey, silty GRAVEL "Dry",
- olive gray, fine to cearse subrounded LL18 PL14 PI4 - i
with cobbles ML-CL =
|70 B ; M/C 2% _
75 -
£
9 SP | Less clayey silt, more fine to coarse |
I~ sand, Dark olive, gray rounded to = 1™
subrounded gravel S0
| 80 <| Pipe cocked, hole ‘
abandoned.
i
i T.D. = 82.0' 1
85 — -
i
- ~4 =
95
- 4
100 | J J -

Boring No. HDS?"Sheet 2 of 2 1



SUSITNA JOINT VENTURE

Boring No HD 83-8 (E)

SOIL BORING LOG

WATANA DEVELOPMENT

90

Angle (from Horizontal)

Feature Relict Channel

Bearing :

Date Started __2 /13/8

Coordinates: N 32288353.6
E__745428.5

Date Completed2/13/83

Sheet 1~ of

Date_3/26/83

2 -

Graund Elevatieon 2,217.2
Rock Elevation —-—
Total Depth 78.Q"

Ground-Water Elevation_—==—

Logged by JEP MPB/LEM
s
2zl o8 Eglag| ;S 3|89 Soil Description £ Remarks
gle_|ws|E5/ 88/ 585 £
~ w"|@m® = 2
5@ - HAM,CI
|5 —
| o . 1 Silty SAND 10-25% gravel damp, dark -
' grayish browm, fine to coarse, Angular
10 to subangular gravel occasional cobbles|. __j
El -
F.}" 3 Humid
s
20 - _
L EZ 4 SM [More gravel @
- Ws ‘ o .
2.5 % —
3 5 A
L 2 g -
| 30 = —
=
8
— 9 6 SM {Less gravel, grayish brown. Subrounded =
to subangular gravel
L 35 —_
Hard Drilling @
36.5~37.0 Ft.
= 42.,0-42.,5 Ft. 7
45.0-47.0 Ft.
|40 —
E 8 Gravel/cobble
s 9 -
L 45 —]
g o Gravel/cobble
~ More silt, Olive gray .
LL15 PL14 PIl
50 MI
Boring No. HDSB_Sheet 1 of 2




HARZA-EBASGCO

SUSITNA JOINT VENTURE

 Boring No _HD 83-8 (E)

SOIL BORING LOG

WATANA DEVELOPMENT

Angle (from Horizontaly__ 90

Feature
Coordinates: N __3228853_6

Bearing
Date Started _2 /13 /83

E 7453428 .5

Date Completed __2 /13/83

Ground Elevation
Rock Efevation
Total Depth
Ground-Water Elevation ===

2,217.2

78.0

Logged by __JEP ,MPR/LEM
5 5
.:.5 g*g%'ﬁ 2; §"": .:g 2 §
== | = 3 w|Es| S
gs :;g Es %.; ‘;o 22 %E’ Soil Description g Remarks
SRl |aE|Ec 35|33 & e
50 W B = @
10 SP [Poorly graded SAND,. 20-25% gréveln' =
- J38 SM (5-12% silt, moist, dark gray. Fine =
to coarse; rounded to subrounded gravel 2
L35 ' ' e =
]
;? 11 SM |Silty, gravelly SAND, moist very dark
B grayish brown, fine to coarse.
60 Subrounded to subangular gravel
— WATER @-59:0 ft. to 61.0 ft
19 ,
L 9 12 SM |Silty SAND, less than 10X fine gravel,
wet, dark olive gray, fine to coarse LL20 PL18 PI2
| 55 subangular to subrounded gravel ML
' Hard Drilling @
FH 13 Boulder/cobbles 66.0 to 72.0 ft. 66-72 Ft.
» 70 .
|70 5
=
Silty SAND, less than 10% gravel "Dry" | 5
» 14 SM |olive, fime to medium subangular - ©
subrounded gravel. Few weath, silt
75 clumps (oxidized)
ilS Weathered/altered rock fragments
- 16 REFUSAL @ 78.0 ft.
80 T. D. = 78.0 Ft.
185
| 90
| 95
100
Boring No. HD83~gpeer 2 of 2
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SUSITNA JOINT VENTURE

Boring No _HD83-9 (M)

Feature Relict Channel

Coordinates: N __3231621.8

E 746381.5

Logged by JEP, REH/LEM

SOIL BORING LOG

WATANA DEVELOPMENT

Angle (from Horizontal) 90°

Bearing ——

Date Started 2/13/83

Date Completed 2/13/83

Sheet l__ of

3

Date f3/-26/8_3_~

Ground Elevation 2,237.6

Rock Elevation pp—

Total Depth 110.0'
Ground-Water Elevation ==~

=4
. - 2
=5\8z|93(28 55 ks 3
ge|®3|Es|a" |9 238 g Soil Description g Remarks
SE|E°|8E|E2| B8 38 &~ 3
L 8%z & ° 3
L@ - HAM,CI
[ 1 Silty, gravelly SAND,
grayish ' brown, fine to coarse
I~ ‘ " subangular” to subrounded gravel. 7
H,O —]
m: | -
- _
L1571 —
_ K ]
o
= « o -
o
_gth - —
aalll‘ 4 sM o
L o
=
| 25 = |
12 5 A
L :
=
30 = _
110. 6 SM Humid, olive gray.
| 35 _
Sl
Hard Drilling @
| 4 : 39 Ft. |
400 8 Silty SAND, 15-207% gravel. S
S "Dry", olive, fine to coarse, NP
~ rounded to subrounded gravel, -
few silt clumps. ¢
| 45 —
20-25% 1, dark oli ) —
5 o . gravel, dark olive gray S,
B LL16 PL14 PIZ2
m .
50 \

Boring No. Sheet of

HD83- 1
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ﬂ_@ZﬂgEﬂg@@ SOIL BORING LOG | g::ﬁ

SUSITNA JOINT VENTURE WATANA DEVELOPMENT -
Boring No H1?83‘9 (M) Angle (from Horizontal) 90° Ground Elevation 2,237.6
Feature _Relict Channel Bearing - Rock Elevation - -
Coordinates: N _3231621.8 Date Started 2/13/83 Total Depth 110.0' 7
E 746381.5 Date Completed 2/13/83 Ground-Water Eievation_—=—= o
Logged by __.IEP , REH/LEM -
[ 3
- - Q [
| =z _|8o|E:l = = L
£2| 8|25 (58|35 |82 E:
a5 M3 ES| 2~ 9| 22 § g Soil Description g Remarks
o |20|8E|lg8| 2= | 0g| EH |5
wl e 0w = c OV | Jdg)¢n =
€ PR - 3
30 £
More gravel,. ' e
102 10 SM | silty, gravelly SAND, "Dry" dark olivie b FE -~
~ ' “gray, fiine to coarse, subangular LL16 PL14 PI2 -
gravel, occasional cobble. ML
| 55 | ~ | N
- F&O 11 ] Lo
| 600 —
fLis 12 SM Less silt
. =1 s
'l60 :
| 65 ; — ’

]5_()0. 14 SM Slightly more silt, dark gray.

80 [ 5 _
._2_50 ~
16 SM Subangular to subrounded gravel. '
| 85 | -
Eo
=
2053, | I
— 50 18
More gravel. -
] ;
95

L 19 SM Less gravel, more silt.’

100 J ﬂ*

HD83- Sheet 2 of 3
9
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SUSITNA JOINT VENTURE

SOIL BORING LOG

WATANA DEVELOPMENT

Sheet3_ of

3

Boring No HD83-9 (M) Angle (from Horizontal) ___ 90° Ground Elevation 2,237. 6
Feature Relict Channel Bearing ——— Rock Elevation ——
Coordinates: N _ 3231621 .8 Date Started 2/13/83 Total Depth 110.90'
E 746381.5 Date Completed . 2/13/83 Ground-Water Elevation_—=—
Logged by _JEP ,REH/LEM
- iz g
HEHIEEHRIEHB g
£z 2 S| | £
&3 “:,3 Eg a5 :c 238 §’ Soil Description g Remarks
CZ|E°|AE|EE|38/38 |5 S
100 @ |8% & g
50 20 Slightly more gravel.
L1055 .
: p: v
. 21 sC Less gravel, more clay. 1123 PLLS PIS8
-~ CL -
110 Roaild n'r'v (2) -
T.D. = 110.0 Ft.
115 —

I

Sheet __ 3 of

Boring No. HD8 g‘



SOIL BORING LOG

Sheet ]-_of 1

el ] Date_ilﬁl/.aﬁ_—
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
- Boring No HD83-49 (K) Angle {(from Horizontal) 90° Ground Elevation 2 9207 .2
C Feature Relict Channel. Bearing - Rock Elevation N/A
Soordinates: N 3230708.3 Date Started 3/20/83 Total Depth 38.0
E __145271 ) Date Compieted ,3/20/8‘3 Ground-Water Elevation__ ="
P Logged by _ JEP,REH/LEM
C ~ =
- 3 - o
MHEHAEHE I HRE g
525 | @ 2 w gels
= g:'g c:,é Eg %.: :f %3 %§ Soil Description g Remarks
W|E |BE E £ s g _lé’ ] %
_ £
B " Silty, Sandy GRAVEL, Medium dense, =) 7
| 5 GM humid, olive: gray, light gray silt Oroanic 4
| -2 . “and clay clumps, fine to coarse, with ganic a4
trace organic matter.
~ 2 | qan Frozen (CL-ML) LL23 PL19
P 0 258 1% 18 oze - . PI4 (CL-ML)
F 3 GM Dark grayish: brown, subrounded to SRS
- | subangular., -
151, P ; —
= 4 GP More gravel, 5-12% silt, dark olive
i 41 GM | gray.
6 58§ %Lg 150 g
- 20 13 41 CLAY, 20% fine sand, hard , humid, o ]
! dark olive gray. o ‘
28 6 CcL @ LL34 PL20 PIl4
il B ’ it ]
, Proportions of clay and silt vary ;
L 25 slightly. 2 |
7 =
= 7 7 F
v [ 30 ; . 3 -
9 Occasional lens of fine sandy silt, g
30 88S 14125 18" |ML wet. =l LL22 PL19 PiI3
. . ) [ —_
T g SILT - moist to wet. = M/c 31
| - 89 2 7
- 35
| — B —
y L A . .
10 CL ess than 15% sand 1132 PL22 PILO
e - A -
T.D. = 38.0 Ft.
40 |
g
- 45 ]
' 5 | | i

Boring No.% Sheet 1 of 1



Boring No
Feature

SUSITNA JOINT*VENTURE

- HD 83-50 (P)

Relict Channel

Coordinates: N _3233761.2

g _748255.0
Logged by JEP,REH, WMB,.J. JFB/LE’M

SOIL BORING LOG

WATANA DEVELOPMENT

Angle (from Horizontal) 90
Bearing —— Rock Elevation
Date Started 3/20/83 Total Depth

Date Completed __3/21/83

Sheet 1 of 3

Ground Elevation ,29(! .8

119.5

Ground-Water Elevation_—=—

HAM. pDH

[~
. - 8
AR 18w o =
£2(8E|28|%22/35|s8 |2 2
R ﬂg EE %: °3 ?§~§§ Soil Description g Remarks
Q21 2OIRE|EE| E5/32| 5 3
w a2 = g
Silty SAND, less than 15% gravel mediu
gy | dense (frozen), humid dark grayish brown, B
fine to coarse with occa51onal vellow— ,
NP G =2.70
1sh brown 51lt clumpsa : s
| 54 - HAM,CI
S1lty clumps with fine gravel wvarved sillt ]
SM | clumps 40% fine to coarse subangular to
subrounded gravel - dark olive gray. -
16 Occasional thin clay seams i M/C 16Z%
32 v —
- 34 - o
Clayey SAND, less than 15% gravel medi ~ |
SC | dense, moist, dark olive gray, fine toir 9 LL24 PL16 P18
coarse -
= —
i =
60 SM Gravelly,.51lty, clay?y SAND, . o LLZO PL1S PIS
SC Dense, moist, dark olive gray, fine to = —
coarse, silty clay clumps with fine p=:
gravel = 1
69 =
sM . -
SC | Very dark gray Hard Drilling @
' 33.5 Ft.
Dark gray
120 SM ,
I240 5C Cobbles and boulders to 52.0 ft. LL20 PL16 P14  —
=2.70
i Very hard DrillTT
s Slightly more clay. Very dark gray |

At 48-52 Ft

Baring No. H_Dg% Sheet ,L of 3




%@Zgﬁﬁg@@ SOlL BORING LOG g;?:%;@[é:ai

WATANA DEVELOPMENT
SUSITNA JOINT VENTURE

Boring No HD 83-50 (P) Angle (from Horizontal) 9Q Ground Elevation 2290.8
Feature . Relict Channel Bearing - Rock Elevation -
Coordinates: N ___3233761.,2 Date Started 3/20/83 Total Depth 119.5
E 748255.0 Date Completed 3/21/83 Ground-Water Elevation ———
Logged by _ JEP,REH,WMB,JFB/LEM =
- g | = s
S| 3 0| S -} =
s2|8E|2%5(%28/35|=2 2 £
g ‘;8 EE %.: o3 g’% -§-§' Sail Description é Remarks
Sg|EC|6E[EE 25|38 5 2
50"' N m < oc g
Gravelly, silty, clayey SAND , dense
to very demse, humid, very dark gray, -
B 12 ' fine to coarse subrounded to subangulary At 52 Ft., HAM,
gravel silt/eclay clumps with fine CI
= kso -gravel with ocecasional-cobbles: ' —
13 s
L 16 SC Moist ) o L LL18 PL14 P14 -
60 . ]
11
- 14 -
65 No3 o o o —
48 15 . ; ‘ -
Lm Fss : - ' RE ]
L L6 s Slightly more .gravel. LL18 PL14 PI&
SC ‘ G-S=2 - 72 |
15 or sy
17 17 SM [Dark olive gray LL20 PL15 PI5
- 2 SC -
80 185348 15"
— 100 |37 ]
L Jos 19 i
| 85 —
7
20 SC i
i 88 Slightly more clay LL25 PL15 PI10 _|
G, 2.70
1SS 00 | 4" s
190 ) —
00 ; .
F 22 More silt _
71
| 95 —
>
00 23 SM
n 200 =
100 | B
Boring No. HD83_Sheet 2 of 3
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HARIA-EBASEe  SCOIL BORING LOG sl 13

SUSITNA JOINT VENTURE

Boring No HD 83-50 (P) _ Angle (from Horizontal) 90 Ground Elevation 2290.8
Feature _Relict Chanmel =~ Bearing —== Rock Elevation -
Coordinates: N 3233761.2 Date Started 3/20/83 Total Depth 119.5
E__ 748255.0 = DateCompleted _3/21/83 ~ Ground-Water Elevation.===
Logged by _JEP,REH,WMB, JFB/LEM
~ [ 1= s
c5|Ez|es|28/ 5 =8l 5
(33 22|2~ 32|82 52 i ipti 2
o s S|Es|a S| c3l &a Soil Description g Remarks
Q0| PO|SE|gT |3 |ag 8 2
wlx =155 28|7aela =
1007 % % lm® o 2
2 Gravelly, silty SAND, WITH COBBLES
24 very-dense, moist, dark olive:gray,. -
fine to coarse, subrounded to.subangulat
gravel ‘ ]
55 o | LL20 PL19 PII
Slightly more clay | | 8% 7
Gs%lm 5 5n 1gbt y more clay M/C 8%
| — f S
27 GC |Clayey, sandy gravel, very dense, humid v |
olive gray, fine to coarse, rounded to LL23 PL16 PI7
bubLUUIded :
—

sc Silty, clayey sand, 20-257% gravel, humid

28 _ S dark olive gray, fine to coarse, sub-
angular to subrounded gravel, silt-clay

, ] clumps with fine gravel

[l ~BOULDER @ 119.5 Refusal —

T.D.. = 119.5 Ft. g

125 —
I ]
B i
— —

Boring No.HD83_ Sheet 3 of 3
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SUSITNA JOINT VENTURE

Boring No _HD83~-51 (W)

Feature ;
Coordinates: N __3232725.0

SOIL BORING LOG

WATANA DEVELOPMENT

Angle {from Horizontal) 90°_
Bearing -——

Date Started 3/21/83
Date Completed 3/22/83

Ground Elevation

Sheet__l__ of _2
Date 3/31/83

2,236.7

Rock Elevation

N/A

Total Depth

98.5 Ft.

Ground-Water Eievation ===

E 747293.4
Logged by . JEP/RLJ,WMB/JFB,LEM
cl= - So|lE. o
s8]|az|2w|22|3=lsg8
as|os|gE|leS o Bl
33|=8|52|8e|=5|53
wix |9F1s523)78

=]
o
o |

Graphic

Soil Description

Remarks

‘ InstrumentationL

" 6"

o .10”

12"

12"

4"

LI PLI3 1?]:_ g

TMICT5T




SOIL BORING LOG

Sheet_2 _of_2

WATANA DEVELOPMENT Date_3/31/83
Boring No HDB?"SJ- (N) __ Angle {from Horizontal) 90° Ground Elevation 2236.7
Feature Relict Channel Bearing - Rock Elevation N/A
Coordinates: N ___3232725.0__ Date Started 3/21/83 Total Depth 98.5 FT.
E 747293 .4 Date Completed - 3/22/83 Ground-Water Elevation ___
Logged by _JER/RLJ WMB/JEFB,LEM .
=
‘E 2 d @ E N £ -] 'oga
£2|8E|2F 2gl3T|l=s2le £
=)= © | D | =
esIn3|eEs|a- |9 23 %8’ Soil Description g Remarks
03| PO|SEIES| 2| S0 2 g
| nE & E o | |G 2
50 w || = 2

—
(<]

D] 10+15% g
vy £im

9s8s[100 | 6"

20
18s{100 { 6"

230 99| |™M
4ss| 79| 11
25 sM
SM
26
27. sc
gsslioo/| 2¢
2|
29
67

0SSiTop |85

31

1255100 |5.5'

33 SM
SC

45

Bb.ss| 38
35| CL




. WATANA DEVELOPMENT

SOIL BORING LOG

Boring No HD 83-52 (D) Angie (from Horizontal) 920

Feature Relict Channel Bearing ———

Coordinates: N __3231835,6 _ Date Started ____3/22 /83
E__747266.9 Date Completed _3/26/83

Logged by WMB.,.IFB,JEP,RLJ,MPB/LEM, DAF

Sheet of 8

Date3/31/83

Ground Elevation _2251 .4
Rock Elevation ___1931.4
Total Depth ___ 333
Ground-Water Elevation

=HE SoE o O

cllog|ew{Za| 35 (sl 8

aE|m3|22|ar|O9| 8|52 o
23| =28 Eg go z0|58] 3 Soil Description
il n= 90| d @

Sl ERE - T

Remarks

‘ |InstrumentaﬁonL




SOIL BORING LOG e oa

Date 4/1/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HD _83-52 (D) Angle (from Horizontal)__ 20 Ground Elevation 22514
Feature _Relict Channel Bearing Rock Eilevation 1931.4
Coordinates: N _3231835. 6 Date Started _3/22/83 Total Depth 333
E__7471266.9 Date Completed 3/26/83 Ground-Water Elevation_——=
Logged by WMB.,.JEB,JEP,RLJ,MPB/LEM, DAF
K-l
E g -] E 5 o -‘%
5 A HPHE z
= = @ | B o =
ez a5 |93 23 a g Soil Description g Remarks
o EEl 2| ®0| B 5
2 a%|2872|° g
g - £
100 |5"_
12"
100| 2"
1]
1004 vz
10047 1"
i VAL
Boring No. H'D83_Sheet 2 of 8
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SOIL BORING LOG et d o5

WATANA DEVELOPMENT Oate_4/1/83
SUSITNA JOINT VENTURE )
. -}
Boring No @83'52 (D) Angle (from Horizontal) 90 Ground Elevation 2251 .4
Feature Relict Channel Bearing === Rock Elevation 1931 .4
Coordinates: N ___3231835.6 _ Date Started 3/22/83 Total Depth 333
E 7471266, 9 Date Completed 3/26/83 Ground-Water Elevation ~——
Logged by WMB,JFB, JEP RI.J MPR/LEM, DAF
z SolE.| o H
s8|5z|25|%28/33|=8 g
= . (-3
ge(R3|lEs[at|9c| 25|28 Soil Description g Remarks
ool 20 SE E2|g=j@p0| - S
| “l8s S8 2@ £
100 o £

Boring No.HD83— sheet__ 3 of 8
52




SOIL BORING LOG

Sheet 4 of _8

' e J WATANA DEVELOPMENT Date__4/1/83
SUSITNA JOINT VENTURE
Boring No HDR3=52 (D) Angle {from Horizontal) 90° Ground Elevation 2251 .4
Feature ____ Reldct Channel = Bearing _ = Rock Elevation 1931 .4
Coordinates: N 3231835, 6 Date Started 3/22/83 Total Depth 333
E_Z471266.9 Date Completed __ 3/26/83 Ground-Water Elevation=——
Logged by __WMB,JFB JEP RI.I, MPB/LEM,DAF
- 5
E F d [ E - k-] -
E=] -l 05 Zal 3= ol o S
£5|85|2E|22|82|88/5 R g
o>l _D|ES|a S e3| &9 Soil Descriptior £ Remarks
02| PO|SE|EE| 2|05 2 |
mjlEx |#<|sg5(28 -e|0 E
=~ » 0 LS @
150 £ _
48 -
100/
L051' 0

Boring No. HD83~ Sheet 4 of _8
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SO”_ BOR'NG LOG Sheet_J _of _&

WATANA DEVELOPMENT Date_4/1/83
_ A
Boring No __HD83-52 (D) Angle {from Horizontal) 90° Ground Elevation 2251
Feature __Relict Chann Bearing ——— Rock Elevation 193t —
Coordinates: N 3231835.6 Date Started 3/22/83 Total Depth 333
E 1471266.9 Date Completed 3/26/83 Ground-Water Elevation ===
Logged by —WMB,.IEB,..IEP_,.?.I._.J.,MEB.LLFM,DAF
- 6 | = 5
clz - @l & b= =
] -|® Za|l 3= e| o =
£2i85|28|22|82 |58 |59 N 5
&S o|Esla o(ea| &0 Soil Description € Remarks
aelPO|SE|gE|2=(c5| 2~ s
wle |P=|s5|28 "2 O £
= a®|lm? < B
200 . c

"o
o

P

: 1_?/4‘ e ST

ollive,]
[ gra,v &




SO”- BORING LOG ' Sheet_6 _of8

4 83
WATANA DEVELOPMENT Date. 4/1/83
a
Boring No HD83-52 (D) Angle (from Horizontal) 90 Ground Elevation 2251 .4
Feature Relict Ghannel Bearing — Rock Elevation 19314
Coordinates: N 3231835.6 Date Started 3/22/83 Total Depth 333
E 7471266 .9 Date Completed 3/26/83 Ground-Water Elevation__———
Logged by _WMR, JFB,.JEP,RI.J,MPR/LEM, DAF
! ) e =
= S gl B o k=
Eole=l2 3= [ K] E
£2|25|58 (22|82 |58 20 . . g
o > o|lEs|a S cg| &9 Soil Description £ Remarks
02 (20|sE| 2| 2|30 2= £
mir |Y=lss| 28 “eg|0 £
250 N - 2

=)
(¥ ]

88

8955100/
90 | 29




Boring No _HD83-52(D) -
Feature elict Chanmel Bearing

SOIL BORING LOG

WATANA DEVELOPMENT

Angle (from Horizontal) 90°

Ground Ejevation

Shest__7 _of 8
Date_4/1/83

2251.4

Rock Elevation

19314

3231835.6

3/22/83

333

Coordinates: N

7471266, 9 Date Completed

3/26/83

Logged by _WMB,.JFB,.JEP,RLJ,MPB/LEM, DAF

Ground-Water Elevation

- (El_evatlon)

Sample No.
and Type

| Blow Count
per 0.5 ft.

- Length
Recovered
Graphic
Log

Soil Description

Remarks

" {Instrumentation

N

Boring NoHDgg' Sheet 7 ol 8




GEOLOGIC LOG Sheet 8 _of g

QE

‘ ‘ WATANA DEVELOPMENT Date _4/1/83
SUSITNA JOINT VENTURE
Boring No _HD83-52 (D) Angle (from Horizontal)___90° Ground Elevation _2251.4
Feature __Reldict Chanpnel =~ Bearing —_— Rock Elevation 1931.4
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Core Sizes NX Total Depth 333 Logged by
] LEM r'DAF’
_ Graphic Log ol ol = _g
= & 2| 8%
£21 38| §| 5o 83| €| E
2s —g I 29 Classification and Physical Description S = 5 "é Remarks
dgl2| 3| 8 | x| 2
S1SE] P (s 00 o2

9 12

50/43

1/1

100/89

Baring No.HDgg" Sheet 8 of 8




SOIL BORING LOG

Sheet_l__ of 5

{o(Elevation)
 per 0.5 ft.
' Recovered

4

s Date_ 4/1/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
HD83-53(A) Angle {from Horizontal) 90° Ground Elevation 2248.0
Relict Channel —_— Rock Elevation =
Coordinates: N 3/28/83 212.0
Date Completed 4/8/83 Ground-Water Elevation_—=—
Logged by ___ WMB JFB RLJ MPB,.JEP/LEM
s5(3z[2s|28{ 528
& ‘; 3| € E %.: © £ ?,- Soil Description Remarks
[=] 20 3 k- EE 2 3 s
o 3 a g ()

" [instrumentation

LL75 PL15 PL

HD8 3~
753




SOIL BORING LOG Sheet_2 _of__2

_4/1/83
WATANA DEVELOPMENT Date
Boring No _HD83-53 (A) Angle (from Horizontal) 90° Ground Elevaticn _2248.0
_ Feature Relict Chanmel Bearing — Rock Elevation ———
Coordinates: N __ ==~ . Date Started 3/28/83 Total Depth 212.0
E__=== Date Completed 4/8/83 Ground-Water Elevation_===
Logged by J JEP/LEM
) p— ;
= So|lB.:l w 2
c8|8z|23|28(35)c8| ¢ k:
- e | TS ("] -0
ag D3| E5|2F10G | B 2|8 Soil Description g Remarks
ao| PO s E E'u 2.3 82
o] E IDE Cloao|d ol O E
= %53« &
50 £

Boring No.Hngg‘ Sheet 2 of 2




) ' ‘ Sheet_ 3 of 2
.EBASEp  SO'L BORING LOG

. Date__4/1/83
SUSITNA JOINT VENTURE WATANA DEVELOPMENT
Boring No HD83-53(A) Angle ({from Horizontal) 90° Ground Elevation 2248 .0
" Feature Relict Channel Bearing e Rock Elevation ——
Coordinates: N ——— Date Started 3/28/83 Total Depth 212.0
Date Completed - 4/8/83 Ground-Water Elevation_—=—
Logged by Wm '
=
z SolEul w s
c5|8z|2s(28[35|=8|¢ 3
- |- ® | =
as|@IIEE|Z- (0S| P2 88 Soil Description 2 Remarks
8a|2d|seE|E2|2=[88| &8
| wE us o®|l Ja|a : 2
= w o = a
00 ] 2
16 GC .
GC
By
SC
su
SC
GW

Boring No. HD83- o
53




SOIL BORING LOG sheet__4 _of__5

4/14/83
WATANA DEVELOPMENT Date L
Boring No _HD83-53 (A) Angle (from Horizontal) 90° Ground Elevation 2248.0
Feature _Relict Channel =~ Bearing R Rock Elevation ———
Coordinates: N _—== Date Started 3/28/83 Total Depth 212 O
@ E_~=< Date Completed 4/8/83 Ground-Water Elevation ===
Logged by _WMB, JFB RLJ MPB JIEP/L '
=
5 Se € o 2
2 - - =
cé|dz|es|28|38 |8l s
a0 am | == =% M Qn| e K3 =
a8 B3| E5/E- |03 P28 Soil Description g Remarks
Q0| BO|SE|ETP | 3|0 82 S
wle |?P=|s5 28|-¢e|0 £
B a « W
150 ¢ |= 2

(*CSR,HC,TW -
' Poor sample re-

—covery, blocked?s

Boring No. of

HD83-gheet 4
53




SOIL BORING LOG heot_5_of 5

4/18/83
WATANA DEVELOPMENT Date _

Boring No HD83~-53 (A) Angle (from Horizontal) 90° Ground Elevation 2248.0
Feature Relict Channel Bearing — Rock Elevation ———
Coordinates: N __——= Date Started 3/28/83 Totai Depth 212.0
E_ === Date Completed 4/8/83 Ground-Water Elevation_===
Logged by _WMB,.JFB RLI,MPR, JEP/LEM
=T =
T SolEu| @ 2
s8l|3= 23 z8| 38188 g
==\ = o wisgs!lE :
2e|23|es|at|Cs| 23| & Soil Description E Remarks
ool PO| ® E'U 2|l a@ o [
o= »E 55 2¢|dalo 2
~ N L o -8 o =
200 — - £




APPENDIX D — LABORATORY TESTING

1. PROCEDURES

1.1 Sample and Control Processing
1.2 Particle Size Analysis
1.3 Atterberg Limits

1.4 Moisture Contents
1.5 Organic Content

1.6 Specific Gravity

1.7 Compaction Tests
1.8 Visual Classification

2. LAB TEST SUMMARIES
2.1 River Channel
2.2 Relict Channel

3. GRADATION CURVES
3.1 River Channel

3.1.1 Main Dam

3.1.2 Upstream Cofferdam
3.1.3 Downstream Cofferdam
3.1.4 Portals

3.2 Relict Channel



-

e

APPENDIX D

LABORATORY TESTING

As part of the Winter 1983 Field Drilling Program, Harza-Ebasco 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.

So0il 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 1in 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 splitt{ng with a mechanical splitter to obtain representative

portions for testing. Visual classifications were performed and the




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 om
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
soll samples obtained with split—spoon sampler were usually smaller
than this minimum weight. Whenever a smaller than ASTM recommended
welght 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 socil 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.



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 D423-66 and D424-59 test

procedures, respectively..

The soil samples tested for plasticity indices were prepared utilizing
two different méthods, 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 #40 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 content tests were performed in accordance with the ASTM
D2216-71 test procedure to evaluate the water content of the soils

encountered.

Moisture contents were determined for most soil samples obtained with
split-spoon samplers, and on those bulk samples which were secured in
plastic bags. No moisture content tests were performed on bulk samples

kept in cloth bags.

b-3




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 tc 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, Gg,
of their soil constituemts. Specific gravity tests were periodically
performed to establish a representative range. The ASTM D854-58 test

method was used for conducting specific gravity determinations.

1.7 Compaction Tests

A limited quantity of standard and modified proctor tests were perform-
ed to establish'typical compaction characteristics of selected samples
from the relict channel/borrow area. ASTM D698 and D1557-78 test pro-
cedures were used for the standard and modified proctor tests, respect—

ively.

D-4
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1.8 Visual Classification

Visual procedures, based on ASTM D2488-69 test method, were performed
on the majority of soil samples to assist with the soil classifica-

tions. Visual descriptions of soils such as color, dry strength,

‘toughness, dilatancy and roundness were recorded on each test data

sheet .

A summary of the results of laboratory testing performed during the
river channel and relict channel testing program are presented in the
lab test summary sheets which follow. Interpretation of the laboratory
gradation data is presented in a set of curves at the back of this

appendix.

D-5




2. LAB TEST SUMMARIES
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2.1 RIVER CHANNEL



BORING NO.

| HD83-10
9 o ég PARTICLE SIZE ANALYSIS ATTERBERG | moOIsT |REMARKS

o w e | o |gEZ SIEVE ANALYSIS (%a) S o LIMITS  [CONTENT]
. $ [3w| En |S%2Z [comeit [GraveL [ sanp [sur/clar| 855 [LL [ L] e[ w il
o 4 |<C>| wi 259 > W) c
C %2} Ul - a— 22U TE~
4| 1pur a5 | | waf46.2]30.7| 142f - [-|-]-]-

2 [puLk| s-10]| - N/A | - - - - -{=-1-1-

= 3 [BULK| 14-15| cP-@q N/A | 61.9{ 30.0 8.1| - -1 =-1-1-

4 BULK 20-22| ep-aM N/a | 59.2] 33.2 7.6 | - -l -1-1-

o

5 [BuLK| 23-27| - N/A | - - - - - =] =] =

6 [BULK{ 30-31| SM N/A | 35.1]|48.9| 16.0| - -1 =-=-1-

7 [BULK| 34-36| GW N/A | 58.2| 38.3 3.5 - -1 -1-1-

8 [BULK| 40-42| - N/A | - - - - |-1-1-1-

] 9 |BULK| 46-48] aw-@{ N/A | 72.7 ]| 21.2 6.1| - - -1 -1 -

10 [BULK| 50-52| GP-GM N/A | 56.7 | 37.0 6.3 - -/ =-1-1 -

. 11 [BULK 55-57| GW-GM N/A | 57.0]| 37.2 5.8] - - - -1 -

12 |BULK 60-65] GW N/A | 60.6| 35.8 3.6 - - -1 -1 -

- 13 [BULK 65-70} - N/A| - - - - - =1 -1 -

- 14 |BULK 70-75| GW-GM N/A | 61.6]| 31.0 7.4 - -l -] -1 -

15{BULK 75-80| GP-GM N/A | 56.1} 33.3| 10.6| - -1 =1 -1 -

16 |BI 80-85| GW-GM N/A } 45.8} 45.3 8.8 - - -1 -1 -

17 |BULK 85-90| - N/A | - - - - — =1 =1 -
: 18 |BULH 90-95| GP N/A | 70.7| 20.1 9.2 - =T =1 =1 -
‘ Remarks:

e

'LAB TEST SUMMARY HARZA-EBASCO

‘j"“mrlng No. ups3-10 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.

i HD83-11 | 7 |
e Bai PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
|
wo | - o % 2 SIEVE ANALYSIS (%o) Cl) o LIMITS ICONTENT]
- |3 |3w| EL |£2Z [CoBBLE [GRAVEL [ SAND [ST/CLAY| St [LL [ PL.| PL | We(%d
4 < > - Z -~ } S w c
v v | ok D0+~ TE~
| 1 [BULK 10-15| - N/A | - - - - -1 - -1-
2 |BULK 15-18| - N/A | - - - - I I R
- 3 |BULK 20-25| GW-GM N/A | 60.11 31.1 8.8| - - =1 -1-

4 |BULK 25-30| SP-sM N/A [ 30.1| 62.1 7.8 - - -] =]~

Fﬂll

‘ 5 |BULK 32-35| - N/A| - - - - ~ 1 =1 =1 -

A 6 |[BULR 35-40] - NA| - = = = — T =T =T =
7 |BULK 40-43| - N/A| - - - - - -] -] -

8 |BULY 51-55| GP-GM N/A | 64.7]| 28.8 6.5 - -1 =1 -1 -

9 |BULK 55-60| - N/A| - - - - - -] - | =

Remarks:

e
i

LAB TEST SUMMARY _ HARIA-EBASCH

T3oring No. HD83-11
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




| BORING NO. HD83-12 o
" g §§ g PARTICLE SIZE ANALYSIS . ATTERBERG | MOIST REMARKS
§ ; E: @ 55 SIEVE ANALYSIS (%) 8 o i

r“ § E § EE % éé COBBLE | GRAVEL SMD SILT/CLAY %EE LL | PL.|] PL Wc( /o)
L
,. 1 [BurK 10-15{ - N/A | - - - - - - -] -
_ 2 [BuLK 15-20{ - N/A | - - - - S U R
4 3 |pury 20-25{ ep-af wn/a | s4.5| 37.0| s8.5] - -l -1 -] -
| 4|BuLy 25-30| ep-ay N/a | 70.4| 22.9| e.7|.- | -| -| -| -
i 5|BirK 30-35| - N/A | - - - - N I I
_. 6 |BuLK 35-40| aw-ay N/A | 51.0f 41.9| 7.1| - N I R
| § 7 |BULK 40-45( - N/A| - - - - - -1 -] -
,.. 8 [BULK 45-50| - N/A | - - - - - =] =] =
L o |BuLH 50-55| - N/A | - - - - 1 | -
| lojBuLy 55-60| - NA| - - - - 1T -1 -1 -
=~ | 11|{BuH 65-70| - N/a | - - - - N N B
12|{BuLH 70-73| GpP-a¥ N/A | 56.9| 33.8 9.3| - -1 -1 -1 -
3 13|BULH 75-76| - NA| - - Z Z T T =T =
-

:  Remarks:

gt

LAB TEST SUMMARY

“Joring No.

HD83-12

‘Susitna Hydroelectric Project

A-EBASCO

SUSITNA JOINT VENTURE




BORING NO.

" HD83-13
| e B PARTICLE SIZE ANALYSIS ATTERBERG | MOIST. |REMARKS
U
w fw | L |23 SIEVE ANALYSIS (%o) S LIMITS - [CONTENT
= | 3 (32| 5t |£2Z [cosele [GRAVEL | SAND [suT/cLaY| Skt [LL PLT L[ w (%
[T} v - oo DU~ b —
= | 1[BULK|10-15]| - N/A | - - - - S R R
2 |BULK| 15-20| SP N/A | 44.7 | 52.0 3.3} - -1 =-1-1-
B 3 [BULK| 20-25| - N/A | - - - - N
" 4 [BULK| 25-30| GP-GM N/A | 54.1] 35.8] 10.1| - -l -1-1-
rl
5 [BULK| 30-35| Ssp-sM N/A | 46.0}48.6| 5.4 - - =-1-1-=
- 6 |BULK| 35-40| - N/A | - - - - [ =-1-=1-
, 7 |BULK| 40-42| - N/A | - - - - S R R
x 8 [BULK 45-57| - N/A | - - - - S R R
+ | olBury 50-52| - wal|l- |- | - - -] -] -

10 |BULK 55-57| Gw~GM N/A | 52.6| 38.9 8.5 - - -1 -1 -

11 |[BULK 60-62| - N/A | - - - - - -] -] -

12 |BULK 65-67| - N/A | - - - - - -] -1 -

13 [BULK 70-72| cp-GM N/A | 63.2]| 27.5 9.3 - -t =} - -

Remarks:

L
LAB TEST SUMMARY HARZA-EBASCD

- loring No. uDp83-13 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.

o HD83-14
g P PARTICLE SIZE ANALYSIS ATTERBERG | MOIST. |REMARKS
v
wolw | [2EZ SIEVE ANALYSIS (%0) S o LIMITS  [CONTENT
~ | ¥ |3u| E& |Z23 [Cosele [GrRaveL | sanD [su/ctar] S5 [LLTRLT B | welw
& |SZ| ax |50= rsy
b 1 PULK|10-15| - N/A | - - - - -|-1-1-
‘ 2 BULK|15-20 | - N/A | - - - - -|=-1-1-

3 BULK]|20-25| GW N/A | 70.0 | 27.8 2.2 | - -|=-1-1-

4 BULK|25-30 | Gw-cM| N/A | 60.0 [34.4| 5.6 .- -{-1-1-

5 BULK|31-32| 6w N/A | 60.0 | 35.1 4.9 | - -|=-1-1-

Remarks:

F ]

LAB TEST SUMMARY | HARZA-EBASCO

: Joring NO HD83-14 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.
- HDR 31 ‘
| e Y- PARTICLE SIZE ANALYSIS ATTERBERG | MOIST. |REMARKS
Z J
wow | L 253 SIEVE ANALYSIS (%0) Sa LIMITS ~ [CONTENT
- 3 |3¥| &5 gﬁg COBBLE | GRAVEL | SAND [SILT/CLAY ‘é‘_;“‘;; LL | PL.| PL | W (%)
S |SZ| B2 [50E r=EH
. 1|BULY 6-8 | - N/AY - - - - -1 -] -] -

2|BULY 10-12( GW N/A | 55.5| 40.0 4.5 - -1 =1 -1 -

3{BULH 14-16

g

N/A| 64.7| 31.1 4.2 - - =1 =1 =

4|BULK 21-23| GW N/A| - - - .- - -1 -1 -

5|BULK 26-28| GP N/A| 68.0| 24.2 7.8 - - - =] -

Remarks:
L
LAB TEST SUMMARY HARZA-EBASECD
lorlng No. HD83-15 SUSITNA JOINT VENTURE

Susitna Hydroelectric Project




RING NO.
BO O HD83-16
. czs §:(§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS
v
"_5 Eﬂ — 8%2 SIEVE ANALYS[S (0/0) Cl)m LlMlTS CONTENT
o 3 |3g| E8 | £33 [coie[oraveL] sanD [szciar| 85w [LL | PL| o1 | Wi
S |$Z| 8= | ScF sy
- 1 BULK| 8-10] - N/A | - - - - - |-1-1-
2 BULK|12-15 | - N/A | - - - - - [=-1=-1-
r 3 BULK([15-18 | aw N/a | 70.4 |24.8 | 4.8 - -l-1-1-
(‘-
rﬂﬂ
s
oo
Remarks:
rL-t

fa]

LAB TEST SUMMARY - HARZA-EBASCO

iﬁoring NO. HD83-16 SUSITNA JOINT VENTURE
susitna Hydroelectric Project




BORING NO.

s DR3-17 - _ } L .
! o 3 ég PARTICLE SIZE ANALYSIS ATTERBERG | MoisT, |REMARKS
B B r— 3 % g SIEVE ANALYSIS (u/°) (ID o« LIMITS ICONTENT
e % ; & = i o 2 g COBBLE | GRAVEL | SAND |SILT/CLAY o = S olLL ] PL] PL Y W (%)
4 < > w 250 > Wi c
v |vui-| ot S0~ T =~
1 |BULK] 16-18] SP N/a | 47.8| 49.2 3.0 - - - - -

2 |RULK 20-22| GP—-GM N/A | 65.5| 28.6 5.9 - -1 -1 -1 -

- 3 |BULK 25-28] - N/A | - - - - - =] =] -

4 |puLy 35-37{ sp-sM N/A | 37.7] s6.1| 6.2 .- -l - -1 -

5 [BuLy 32-35| - N/A | - - - - - = = -

i 6 |BULK 40-42] GW N/a | 83.3| 15.7 1.0 - =1 = -1 -

7|BULH 46-48| SP N/A | 41.1] 56.5 2.3 - -1 =1 -1 -

8|BULH 53-55| GW N/A| 79.6] 18.6 1.81 - -1 -1 -1 =

J, 9o|BurH 55-58| - N/A | - - - - - -] -l -

Remarks:

P

LAB TEST SUMMARY | HARTZA-EBASCH

ﬁoring No. HD83-17 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.
. HD83-18
| g B . PARTICLE SIZE ANALYSIS ATTERBERG | MOIST. |REMARKS
] w | - |2EZ SIEVE ANALYSIS (%) S LIMITS  JCONTENT]
3 (3¢ EL | £27 [ComalE [GrAVEL| saND [sw/clar| SE5 [LLTPLT R [ W %
S |3Z) 8= |5CF Tz
- 1 puik| 6-7 | eP-aM[ 3.6 59.2|31.4| 5.8| - -1=-1-1-
2 BULK|10-12| GM 0.0| 49.4 | 35.3 | 15.3 | = -1l-1-1-
3 Puk|16-17| sM 0.0| 39.5[45.5| 15.5| - - ~-]-1-
A 4 BULK|20-21| GWw-GM 0.0| 55.7 | 36.3 8.0 - - |1-1-1-
| 5 BULK| 23-24| sw-sM 0.0| 33.4 [55.1| 11.5| - |- |~ |-|-
’fﬁ'l
o
Remarks:
,ﬂ",
LAB TEST SUMMARY A BT A« BEARQRM
0 HARZA-EBASGCD
' 3oring No. HD83-18

SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.

i HD83-19

S §Jt§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS

U

3 B r— 8 % g 5|EVE ANALYSIS (e/o) - (l) o UMITS 'CONTENT
- S |sw|fo g2 % | COBBLE [ GRAVEL | SAND [siLT/CLAY Bee Tee el e [ w o
| ( < > w Zz a9 > W c

wy vy - a—= DU - o u -
ﬂlL
, 1 BuLk|14-15| Gp 0.0{ 56.8 | 42.4 0.8 - -l-1-1-

2 PULK|19-20| - 0.0| - - - - -|-1-1-
; 3 BuLK| 27-28| aw 0.0{ 68.3|28.5| 3.2| - - -|=-1-
1 4 BULK|31-32| - 0.0| - - - - - =-1-1-
3 5 BuLK|37-38| sp 0.0] 39.0]59.0| 20| - |-|-]-]-
- 6 BULK| 41-42| - 0.0} - - - - -l-1-1-
i 7 IBULK| 46-47| SP 0.0/ 9.3{88.3 2.4 | - -l =-1-1-
i 8 [BULK| 51-52| SP 0.0| 5.5192.3 2.2 - -l =-1-1-
- 9 IBULK| 60-61| sP-sM 0.0} 35.3{ 59.5 5.2 | - -l =-1-1-

10 |BULK| 65-66 | - 0.0] - - - - -l - -1-
' 11 eurk| 67-68| aw 0.0| 54.8|41.2| 4.0| - - -1 = -
L | 12 |puik| 71-72| GP 0.0| 74.91 24.5 0.6 - -1 =-1-1-

13 [BULK] - - - - |- - - - =1-=1.-

14 |BuLK| 77-78( - 0.0| - - - - S [ R
J_ 15 {BULK| 80-81| - 0.0| - - - - N N R
-

Remarks:

LAB TEST SUMMARY . i . HIM@M EBASGO

‘Orlng NO HD83-19 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project



BORING NO.

HD83-20 o
1o B« PARTICLE SIZE ANALYSIS " ATTERBERG | moIsT |REMARKS
o

w o |w - |2 %g SIEVE ANALYSIS (7a) O LIMITS [CONTENT]
L | 2 |3g| E& |£2Z [comsie [oravEL| sanp [s/ciar| St [LL] PL] pr [ W (%d

S |15z B 508 ' I =R

1 BULK|10-15| GW N/A | 78.5 | 20.9 0.6 | - -{-1-1-
‘ 2 BULK|15-20| - N/A | - - - - -1 - - -

A 3 BULK}|20-27] GW N/A | 77.2 | 20.2 2.6 | - -t =-1-1-

4 BULK|30-33]| - N/A | - - - - -l -1-1-

5 BULK|33-38| GW N/A | 55.9 | 35.9 8.2 | - -|1-1-1-

| [e BULK| 42-45 | SP 33.5] 62.8 | 3.9 - - ===
7 |BULK| 46-48| aw N/A | 49.2|47.9| 2.9| - -l -1-1-
™ | 8 [BULK|54-55]| - N/A | - - - - - -]-71-
‘L 9 [BULK| 57-60| aw N/A | 73.325.1| 1.6| - - -T-71-
10 [BULK| 61-65] Gw N/A | 64.6]31.3| 4.3] - ~ <=1 <
L [ 11 Burk|66-68] Qv N/A | 36.0[30.5[ 33.5[ - - =-1-=1-
12 IBULK| 70-75| - A | - - = = —T T =T
L Remarks:
LAB. TEST SUMMARY H'HE@S@@
=oring No. HD83-20

SUSITNA JOINT VENTURE
wusitna Hydroelectric Project



BORING NO.

| g 3&F PARTICLE SIZE ANALYSIS amrerseeG | wost | REMARKS
[

wo |y | o |QEF SIEVE ANALYSIS (%e) S o LIMITS  JCONTEN
A |3 (3] ER & 3 Z [COBBLE | GRAVEL | SAND [SILT/CLAY 8 AN EREARE

S |SZ| 8= |SCE : T =¥
- 1 BULK| 1-2 SM N/A 7.5 ]| 74.6 17.9 - - - - -

2 BuIK| 6-7 | - N/A | - - - - S B I

- 3 BUIK|10-12]| - N/A | - - - - R R B

4 BULK|15-18| GW-GM N/A | 61.1] 33.2 5.7 - - -1-1-

5 BULK| 20-25| GW N/A | 74.7 | 23.9 l.4| - -1 =-1-1-

JE X 6 BULK| 26-28| GW N/A | 60.6{ 29.6 9.8 | - -1 =-1-1-

7 IBULK] 30-33| SP N/A | 31.5| 66.3 2.2 | - -] =-1-1-

8 BULK| 36~-38| - N/A | - - - - - -1 -=1-
o 9 |BULK] 40-45| SP N/A | 32.4]63.4| 4.2 - -l -1 -1-
| 10 [BULK| 45-50| GP N/A | 51.8| 43.8 4.4 | - - -] ~] =
™ | 11 |BuLK{ 50-55| - N/A | - - = - - -1-1-
12 [BULK| 55-60| SP N/A | 19.7(76.7| 3.6 - -1 -1-]-

13 [BULK| 60-65| GP N/A | 59.5]| 32.5 9.0| - - =-1-1 -

Remarks:

LAB TEST SUMMARY | YaRZA-EBASCO

' Soring No. HD83-21 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.

| HD83-22 ,

9 §' $§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS

E' E: = 8 % g SIEVE ANALYSIS (°/°) é « LIMITS CONTEN“
S |3 |3g| Bl | £27 [Coseie [GravEL | sanD [sur/ciar| EE5 [LL]RU oL {w (%l
3 S |SZ| 8« [SoE : T=E

1 BULK|3-5 GP N/A | 74.5 | 23.6 1.9 - - - -] -

| 2 purk|s-8 |aw | naA | 72.7(23.8| 3.5 - |- |-|-]-
e 3 BULK|10-17| - N/A | - - - - - =-1-1-

4 BULK|21-23| GW-GM N/A | 58.5 | 36.3 5.2 | - - =-1-1-

5 [BULK| 25-28| GW N/A | 57.8 [ 39.2 3.0 - -1 =-1-=-1-

6 BULK[ 30-34] GP N/A | /.9 | 20.1 0.0 = -1 =-1- -

7 BULK| 35-38]| aw N/Aa | 61.2 | 34.2| 4.6 - -1 -1-1-

8 [BULK| 40-42]| - N/A | - - Z - FER U R
9 [BULK| 45-48] sP | N/A | 27.7| 69.0| 3.3| - T =1-1-
| 10 [BULK| 50-53 | - N/A | - - = = — T

i 11 [BULK] 54-58| GW N/A | 66.1] 31.0 2.9 - - =1-=-1 -

12 [BULK] ol=04d] - N/A T = - - - = = = =

) .
I3 BULK G067 G N/ & | 08.4 ] 25.9 57 = = = =

l 15 |BULK] 74~-78] - N/A| - - - = — 1T -1 =1 =
16 |BULK] 80-83[ - NE | - = p = —T=T=T=
17 |BUCR 85-87] GP NE | 69.1] 23.0 7.9 = =T =1 =1 =
FSI
Remarks:

LAB TEST SUMMARY HARZA-EBASCO

oring No. HD83-22
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




‘ BORING NO.
J HD83-23 L
| ) § <’(§ PARTICLE SIZE ANALYSIS ATTERBERG | moist. [REMARKS
U
I. wo fw . |223 SIEVE ANALYSIS (o) S o LIMITS  HCONTENT
o 3 [3¢| EL | £2Z [COBBLE | GRAVEL[ SAND [si/cLaY| S5 [LL T RL] Bl | w (%
£ |€> | wil Z oY _ -
B |- ]| ok S0+ T=E~
i 1 [BuLK 2-4 | - Al - |- - U I R

2BULI& 5-8 | GW-GM N/A | 66.7 | 28.1 5.2| - -1 =-1-=-1-

= 3.|BULK| 10-13| Gw-cM N/A | 57.7 | 34.7 7.6 - - - -1 -

4 [BULK| 15-18]| - N/A | - - - - S I R

5 |[BULK| 21-24( GW N/A | 61.5{ 34.5 4.0 = -]l -1 -=1-

4 6 [BULK| 25-28| aM N/A | 47.4( 38.4| 14.2| - -T-T-1-

7 |BULK] 32-34| sP N/A | 40.1]55.4| 4.5 - -l -1-1-
: 8 {BULK| 39-41| - N/A | - - - - - -] - -
1 o [BULK| 45-48| sM N/A | 43.3| a4.1| 12.6]| - S R )

10 |BULK| 51-53| GW-GM N/A | 60.1| 33.7 6.2 - -1 =1 -=-1-

= 11 |BULK 55-58] - N/A | - - - - - - - -

12 |BULK} 61-65| - N/A | - - - - - -1-1 -

13 [BULK| 67-69| SM N/A | 34.8] 50.6] 1l4.6| - -l =] = -

LAB TEST SUMMARY HAR
“Joring No. mp83-23
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.
1 HD83-24 o
| e B4 PARTICLE SIZE ANALYSIS ATTERBERG | mMOIST. |REMARKS
U -

w w — 8 % 2 SIEVE ANALYSIS (°/o) 6 o LIMITS KCONTENT]

A | 3 |3¢| £5 |£2Z [coseie [GraveL | sanD [sur/ciar| 55 [LL]rL] p[w (7
< <> | wi Al > w 4

‘ «n 3 - [ g UK T~

A 1 BULK| 8-10| GW N/A | 73.4 | 22.1 4.5 | - -1=-1-1-

2

| 1A BULK|10-12 A |67.3}25.4] 7.3 - -|-1-1-

=™ | 2 BULK|12-15| cP-cM| N/A | 61.8 [ 28.7 9.5 | - -|-1-1-

Remarks:

o

#AI? TEST SUMMARY H@Z
- ioring No. HuDp83-24
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

1 HD83-25
: o) § <'[ E PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
b4 Jh LIMITS CONTENT
wo|w — |8%% SIEVE ANALYSIS (%) O
A | 3 |3u! En |27 [comie [GraveL | sanD [si/clar| SEn [LLTeL] pi ] w (%)
, < < > w i ZzZ S0 > W <
7] v - 0o— DU~ T2
P L Rokl13-151 cw NA | 56,81 39.6 3,61 = -1 =-1=-1=
2 RULK]{21-25]1 GW N/A 68,5 1 27.3 4.2 - - - -~ -

3 BULK] 25-28| GP N/A | 50.0 | 45.3 4.7 | - -1 =-1-1-

4 BULK{41-45| GW N/A | 57.9 [ 39.1 3.0| - -

5 BULK{ 45-48| SW N/a | 34.0| 62.8 3.2 | - -1 =-1-1-

= 6 BULK| 50-58| SW N/A | 32.0 | 65.0 3.0 - - =--1-

7 IBULK| 61-63| - N/A | - - - - S N

8 [BULK| 71-74| GWw-GM N/A | 67.9| 26.7 54| - -l -1 - -

Remarks:

]
i

FI:AB. TEST SUMMARY Hﬂd E@@@
. Joring No. HD83-25 ,
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

HD83-26 .

x g §'$§ PARTICLE SIZE ANALYSIS ATTERBERG | mOIsT |REMARKS

w |w | o 222 SIEVE ANALYSIS (%e) S o LIMITS  [CONTENT

% Sw Fw 2% Z | COBBLE [ GRAVEL [ SAND [SILT/CLAY =3 IENIENEE )
- > | w Z 39 A RS = wn c

o A - o% SQ0m= T I~

1 BULK|10-13]| - N/A | - - - - - -|=-1-

‘~ 2 Burk|15-18| ow-aM N/ | 61.2 | 31.8}f 7.0]| - - =-1-1-

ok 3 BULK| 20-23| - N/A | - - - - - -1=-1-

4 BULK|25-28| GP-aM N/A | 68.9 | 25.7 5.4 - --1-1-

5 [BuLK| 30-33] GP-cM N/A | 65.0 | 26.4 8.6 | - -] -1-71-

[ © [BULK| 35-38| - /A | - = = - =T =T

7 [BULK| 40-43| Sp-sM N/A | 27.0| 65.8 7.2 - -l =-1]1=1=-

~ | 8 puLK|45-48| - N/A | - - - - SN B R

9 [BULK| 52-54| &M N/A | 48.7| 34.0| 17.3| - -1 - -1 -

10 [BULK} 55-58| - N/A | - - - - -1 =-1T-=1 -

L [ 11 Bk 61-63| sw-s N/A | 34.7[58.0 7.1| - -1T-1T-1T-

T [BUER 65-68] = /A= = = = 11—
™ [I3EUIR70=73 oC N/A 1 39-7129-9 302X ST I9T o = [Ga=Z-70
}’q

Remarks:

;AB TEST SUMMARY HMJES@
=oring No. up83-26
ousitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

1 HD83-27
] 9 o} <F PARTICLE SIZE ANALYSIS ATTERBERG | mOIsT. |[REMARKS
J
w w — e % g SIEVE ANALYSIS [°/o) 6 o« LIMITS ICONTENT]
a - —

~ |3 |34| 5 |Z<Z [CoBBLE [GRAVEL | SAND [sii/clar| S5t [LL| PL] B [ w (%)

< < > w ZzZ S0 ‘ > Ly c

n @B as SUR TE~
R 1 [BULK| 10-13| GW N/A | 77.3 | 19.6 3.1| - - =-1-1-

2 [BULK} 15~-18| GP-GM N/A | 69.0 | 24.7 6.3| - -l =-]1=1-

3 |BULK] 20-23| - N/A | - - - - -1 -1 =1 -

4 [BULK] 28-30( - N/A | - - - .= -l -] -] -

5 |BULK| 31-35| ¢P-GM N/A | 70.6| 24.3 5.1 - e

L | elpurK 3s-38] - NA| - |- - - g p e

7 |BULK 40-45| GP N/A | 72.9| 22.7 4.4 | - - -1 -1 -

8 |BULK| 45-48| GP N/A | 58.1]| 38.0 3.9 - -l =1 =1 -

9 |BULK 50-52| GP N/A | 73.2] 22.9 3.2 - -] =1 =1 -

10 [BULK 55-58| - N/A| - - - - 1 <=1 =] =

- 11 |BULK 60-64| GW-GY N/A | 71.6] 23.1 5.3 - -1 -1 -1-

12 |BULK 65-68] GP-GY N/A | 66.5| 24.4 5.1]| - -1 -1 -1 -

Remarks:

2]

LAB TEST SUMMARY | HARZA-EBASCO

“ %oring No. upg3-27 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.

s pg83-28 S
o] B PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
v
wo(w r— o %g SIEVE ANALYSIS (%) (l) N LIMITS [CONTENT]
— | % |3%| E% | £2Z [CoBLE [GRAVEL | SAND [SILi/CLAY| B [LL] PL Bl [ W (%l
‘ < |a > i - ye, > w i 4
‘ v |vi-]| ok SO~ TE-

A 1 BULK|10-13

2 PULK|14-18| GP-GM| N/A | 68.7 | 23.9 7.4 - -|1-1-1-

3 BULK|20-24 | GP-gM| N/A | 62.0 | 28.8 2.2 | X Nonp-Plgsti¢ - Gg=2.75

4 BULK|25-28| GP-GM| N/A | 64.6 | 29.0 6.4 | - -|l-1-1-

5 BULK|30-34| GWw-GM N/A | 64.7 | 29.4 5.9 | - -|1=-1=1-

i 6 BULK|34-35| sP-sM N/A | 12.6 | 81.6 5.8 X -|l=-1=1- Gg=2.78

7 BULK|41-45| - N/A | - - - - - =-]-=1-

A 9 [BULK| 52-55| - N/A | - - - - I

10 [BULK| 65-68| GP-GM N/A | 65.3 | 25.7 2.0 | - -1 =-1-=1-

: Remarks:
"LAB' TEST SUMMARY HARZA-EBASGCO
TYoring No. - ups3-2s

SUSITNA JOINT VENTURE

Susitna Hydroelectric Project




R

T —

BORING NO.

HD83-29 B
9 Bk PARTICLE SIZE ANALYSIS ATTERBERG | MOIST, |REMARKS
W | — 8 %g SIEVE ANALYSIS (%o} (l) ~ LIMITS ICONTENT]
A |3 (3| E8 | 533 [coBBlE [GRAVEL] SAND [sur/cLav| S5 [LL ] PL] PL | w (%)
& |S&| 8 | 50¢ ' T 3F
1 BULK| 10-15] - N/A | - - - - S B N

2 [BULK| 15-20| GWw-GM N/A | 56.8 | 37.6 5.6 | - -]=-1-1t -

= 3 [BULK| 20-25| GWw-GM N/A | 55.8 | 34.6 9.6 | - -1 =-1-1-

4 [BULK| 25-30| - N/A | - - - - - -] -]~

5 |BULK| 30-33| GP-GM N/A | 49.1| 41.0 9.9 - -] =-1-1-

6 [BULK| 35-40| -~ N/A | - = - = g e g g

7 |BULK| 43-48| GP N/A | 50.3 | 45.5 4.2 - -1 -1 -1 -

8 [BULK| 50-54| - N/A | - - - - - -]-]-

9 (BULK] 55-58| SwW N/A { 43.0| 53.7 3.3 - - =1 -1 -

10 [BULK| 65-68| - N/A | - - - - =1 =1-=

'J‘ 11 |BULK| 73-75] GW N/A | 73.9| 22.4 3.71 - i T R

Remarks:

e

'LAB TEST SUMMARY HARZA-EBASCO

oring No. HD83-29
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO.

Ny HD8 3-30 o
g 3<E PARTICLE SIZE ANALYSIS - ATTERBERG | MOIST |REMARKS
| U
w w r— B %‘g SIEVE ANALYSIS (%a) 6 o LIMITS ICONTENT
A 1% |3¢| B |27 [cossie [oraveL | sanD [s/ciar| Sk [LLeL] e [w
< > w AL, ‘ > c
B v | ot SUr T2~
i 1 BULK|10-15| - N/A | - ~ - - -l =-]=1-=
| 2 BULK|15-20| GP N/A | 56.4 [39.2| 4.4| - - =-1-1-
. 3 BULK| 20-25| GW N/A | 67.2| 29.2 3.3 - - - | - -
4 [BULK| 27-30| - N/A | - - - - N U R

5 [BULK| 30-35| GWw-GM N/A | 61.3| 32.1 6.6 - -l =-]1-1-

6 [BULK| 35-38| SW~-SM N/A | 24.3 | 68.4 7.3 | - -l =-1-1-

7 BULK| 4045 |- N/A | - - - - N R R I
P 8 [BULK| 45-48| sp N/A | 43.8[52.9| 3.3 - -l -1-1-
9 |BULK| 55-58| - N/a | - - - - _ -1 -71-

10 BULK] 60-65| GW N/A | 63.6| 33.4 3.0 - -l =-1=-1-

Remarks:

]
i

LAB TEST SUMMARY HARZA-EBASCO

3oring No.nps3-30
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO.

] HD83-31
‘ 9 Bk PARTICLE SIZE ANALYSIS ATTERBERG | mOIsT |REMARKS
wo | — o “;,;-:g SIEVE ANALYSIS (%) S u LIMITS KCONTENT]
A | 3 |3x| E& | £2Z [CosBLle [GRAVEL | SAND [s/clAY| Sk (LU L[ Bt [ W (%a
: 4 o > [ v Zz 59 > o [
v v ]| ok S0+ TZE-
-~ 1 [BULK| 1-2 | GW-GM N/A | 59.7|33.4| 6.9]| - - -1-1-
2 |BULK| 5-8 | - N/A | - - - - S I I

3 [BULK} 10-13| GW N/A | 67.9]| 28.9 3.2 - -1 =-1-1-

4 [BULK] 16-18| - N/A | - - - - N I R

5 [BULK 21-24| - N/A | - - - - S I R

= 6 [BULK 25-28| GW N/A | 75.4| 21.5 3.1 - -l =-1-=1 -

7 |BULK 30-32| - N/A | - ~ - - N I R

8 |BULK| 40-43| SP N/A | 30.7| 67.3 2.0 - - =1-=1 -

9 |BULK 45-48| SW N/A | 29.3]| 65.8 4.9 - =) =1 -1 -

10 [BULK 55-56| - N/A| - - - - - -1 =71 =

fans 11 |BULK 56-58| GW-GM N/A | 59.4]| 33.6 7.0 - -1 =1 -1 -

Remarks:

| il

LAB TEST SUMMARY HARZA-EBASCO

‘ ‘ﬂ loring No. HD83-31 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.
A HD83-32
" o] B PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
2 | aeD SEVE ANALYSIS (70 . LIMITS  |CONTENT
~ | 3 |3%| Eu | %27 [CossLe [GravEL | SAND [si/claY| SEw L] el p w7
G | <> w Z 509 > win
w v | ax SUR IT=E~
1 1 [puLy 10-13| - N/A | - - - - N B R
‘ 2BuLK 15-18| aw | w/a | 78.6|18.4| 3.0 - (-] -|-]| -
= | 3|puK 20-23| cp-@ w/a | 61.0| 30.3| 8.7| - - - - -
- 4 [BuLK 25-26{ Gw N/A | 51.8(43.4| 4.8| .- -l -1 -1-
5 [BULK 27-28| - N/A | - - - _ -1 <1 =
e
Remarks:
LAB TEST SUMMARY A BT A . BB @R
e HARZA-EBASCO
‘( ‘ormg No. HD83-32 SUSITNA JOINT VENTURE




BORING NO.
A HD83-33
: e} B PARTICLE SIZE ANALYSIS ATTERBERG | MoIsT. |REMARKS
| w jw - a%g SIEVE ANALYSIS {%/a) 6‘! LIMITS )CONTENT]
<~ | ¥ |32 & |27 [CoiE [GRAVEL| sAND [sur/clar| SEn [LLl L] e w (%)
1 S |SZ| 8= 5C& T =¥
A 1 BULK|10-15{ GW N/A | 68.3 | 28.2 3.5 | - - 1= |-1-
2 BULK|15-20 | - N/A | - - - - ~l-1-1-
~ | 3 puk|20-23| cp-aM N/A | 55.1|34.4| 10.5| - [-[-|-|-
i
Sm;
L
L
Remarks:

LAB TEST SUMMARY | HARTA-EBASCO

“oring No. HD83-33
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.
HD83-34 I
e §$§_ PARTICLE SIZE ANALYSIS ATTERBERG | MOIsT |REMARKS
E‘ E r— 8 % g SIEVE ANALYSIS (a/ol (l) o« LIMITS HCONTENT]
3 |3g| E5 | S2Z [coBBLE [GRAVEL | SAND Jsiw/clar| EE5 [LL] PL] Pl [ W (%
< < > wH Z a0 : > W [
» |a- ok SUR T
1 [BULK{ 6=7 - N/A | - - - - -1 ~-1-

2 BULK| 10-13| GP-GM N/A | 57.0| 33.9 9.1} - - =-1-

Remarks:

':;AB. TEST SUMMARY H@JEBQ@
Soring No. HD83-34
ousitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO.

o HD83-3
- 9 § J(E,i_ PARTICLE SIZE ANALYSIS ATTERBERG | mOIST. # REMARKS
|
w o lw | L o232 SIEVE ANALYSIS {%e) S o LIMITS  JCONTEN
- |3 |3%| EL |52 [cossle [GRAvEL | sanD [s/clar] 55 [LLTPL] el | w (%
< |<€>| wP rgmie , >Yw <
v v | o S0F T~
1 BULK| 3-5 |Gw-cM| N/A | 67.4 |27.1| 5.5 | - -|-1-1-

2 BULK| 5-8 | GW N/A | 68.2 |27.3 4.5 | - - |=1=-1-

-~ | 3 puk|10-13| - N/A | - - - - -l-1-1-

'  4 BPULK|15-18 | GW N/A | 72.8 |25.2 | 21|~ |- |-|[-]-
5 burk|20-23 | - N/a | - - - Z - - 1=
6 BULK[25-28 | - NA | - - - - T 1= 1=

7 BULK|30-33 | GW-GM| N/A | 50.7 |43.7 5.6 | - -|{=-1-1-

8 BULK|35-38 | GW N/A | 54.8 {41.3 3.9 | - -|=-1-1-

o purk{40-43] - N/A | - - - _ AN R R R
| 10 BULK|45-48 | GP N/A | 69.2 | 25.9 | 4.9 | - - = |=1-
s
L

Remarks:

L

LAB TEST SUMMARY HARZA-EBASCO

monng NO' HD83-35 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.
o D-83-36 o »
: el §&§ PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS

z

a fw o 8;2 SIEVE ANALYS'S (%e) o LIMITS ~ [CONTENT

3 |3%| b |£2% [comeie [GrRaveL [ saD [str/ctar| 5 [LL]eL] er [ w. (v
i < < > L Z 509 ) D= i

v |vni-]| ok SU= TIE~ |
R 1 BULK| 5-8 | GWw-aM N/A | 63.4 | 31.5 5.1 | - -y =-1-1-

2 BULK|10-13| GP-aM| N/A | 59.7 | 28.8 | 11.5]| - -l=-1=-1-
= | 3 pux|is-18] - N/A | - - - - -1-1-1-
4 BULK| 20-22| - N/A | - - - - -|-1-1-
ol
=
=h
oy

Remarks:

LAB TEST SUMMARY - HARZA-EBASCO
Moring No.  ;pg3-36
‘Jusitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO.
- HD83-37
" S <3 PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
v

5 ﬂ —— 8 % 2 SIEVE ANALYSIS (o/o) é ~ UMlTS CONTENT
A 13 |38l ES | 2% [comit [GraveL | sand [sur/clar| i L[ PL| 2 [ w il

< < > [ e P, >y, c

%] 0 - o— DU - T~
e 1 [BULK] 1-5 GW N/A | 70.4]| 25.9 3.7 - -~ - -] -
| J_, 2 [puLK| 5-8 | - N/A | - - - - -l -1-]-

3 [BULK| 10-13]| Gp-GM N/A | 63.9] 30.6 5.5 - -l - -1 -

4 [BuK| 15-18| - N/A | - - - - == -

5 [BULK| 20-25| GW N/A | 73.7| 23.5 2.8 - -1 =-1-=1 -

b 6 |BULK| 25-26| GW N/A | 75.3|22.9] 1.8 - - =-1-1-
7 [BuLK 30-35( - N/A | - - - - = -1-1-
8 [BuLK 35-40| - N/a | - - - - S I (R

9 |BULK 40-45( GW N/A | 74.2| 22.2 3.6| - -1 =1 =1 -

10 [BULK 45-50| GW N/A | 81.8] 14.4| 3.8| - - -1 -1 -
™ | 11[BULK 50-55| - N/A | - - - - - - -1 -
l 12 |BuLH 55-60| - | mN/A| - - - - S R R

13 |BULK 60-65| GW N/A | 81.7| 15.4 2.9 - - -1 -1 -

- 14|B 65-70| GP-G§ N/A | 72.2| 20.6 7.2 - -1 -1 -1 -

15 |BULK 70-75| - N/A | - - - - - =1 = =

16 |BULH 75-80| GP-cM N/A | 75.6{ 19.2 5.2 - - -1 -1 -

17|BULH 85-88] - N/A| - - - - - -1 -1 -

18|BULK 88-94] GW N/A | 77.6] 20.1 2.3 - - =] -] -

19|BULK 96-10p - N/A| - - - - S I

prm 20|BULK100-10Pp GP N/A| 55.2| 41.6 3.2 - -1 -1 -1 -

Remarks:

P

LAB TEST SUMMARY HARZA-EBASCO

Toring No. HD83-37
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



ORING NO.

B GNO.  g337

= |0 §.'(.u PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS
< 25 UMITS  |CONTENT
ow [w — |8%% SIEVE ANALYSIS (%) O o

BEREE EE £ L [COBBLE | GRAVEL [ SAND [SILT/CLAY - N EN S AR

o | < > wi Zz a9 > W c

: f [ e 0O — DU - TE-

1 | 22 puk}i1-114 ow N/A | 68.6 |27.5] 3.9| - -l-1-1-

| 22 purkl1s-12] - va |- |- - - == 1]-1-

1 | 23 puk)25-139 - Nna |- |- - - |-1--]-
24 purk}31-133 ep-cd N/A | 68.2 | 21.7 | 10.1] - -1-1-1-

=~ | 25 BuLKL36-14¢ cw-a N/A | 76.0 (18.2] 5.8 - -1-1-1-

I | 26 BuLKL40-14]1 - N/A | - - - - - =-1-1-

o

Remarks:

_AB TEST SUMMARY - \ HARZA-EBASCO

ﬁorlng No. HD83-37 SUSITNA JOINT VENTURE
-wusitna Hydroelectric Project



BORING NO. .. .. -
: e §$§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST | REMARKS
w Em e _@%; SIEVE ANALYSIS (%o} 255 .,
P,,, ; %2__ %E géé COBBLE | GRAVEL SAND SILT/CLAY %Eg LL§ PL| PL Wc(/Q)
;__% 1 BULK| 3-6 | GP-GM| N/A | 57.6 33.5, 8.9 | - -1=-1-1-
. 2 BULK|7-10 | - N/A | - - |- - -]=-1-1-
- 3 PULK[13-15| GW N/A | 57.6 | 37.7 4.7 | - -1=-1-1-
4 BULK[17-20| - N/A | - - - - -l-1-1-
. 5 BuLK|23-25| aw | N/A | 75.0 [22.4] 2.6 - |- |-|-]-
A 6 BULK|25-27 | - Na |- |- - - N I [
7 BULK|30-33| GP-GM| N/A | 57.8 | 32.8 2.4 ] - - =-1-1-
| e puk|3s-3s| - wa |- |- - - -f-1-1-
1 9 [BULK| 40-43| SM N/A | 42.3 (43.3| 14.2| - --1-1-
| 10 BULK|45-48| ~ N/A | - - | - - -1 =1-1-
~ | 11 BULK|50-53| GM N/A | 41.3(40.1| 18.6| - -1 -1-1-
12 |BULK| 55-58| - NA | - |- — T T T =
" > PR 60-63| GG WA | 55.9|30.8| 9.3 = =1 ==
~ | 14 BULK| 65-68| - N/A | - - - - -1 -1=]-
15 [BULK| 70-73| GP-GM N/A | 70.0)23.0| 7.0| - -l -1 -1~
| 16 [Burk 75-78| - N/A | - - - - I I R
~ | 17 |BULK 80-83| GW N/A | 77.1]|18.0| 4.9| - -l -~-1-
T 18 [BULK| 85-88| - N/A | - - - - S I R
F 19 [BULK|] 90-93| GW-GM N/A | 54.5{ 39.1 6.4 - -1 -f-1-
. Remarks:

s

'LAB TEST SUMMARY H” EBASTO

f"‘!orlng No. HD83-38 SUSITNA JOINT VENTURE
‘3usitna Hydroelectric Project




BORING NO.

HD83-39
‘ o S PARTICLE SIZE ANALYSIS ATTERBERG | MoIsT. |REMARKS
z U
w w — 8 % g SIEVE ANALYSIS (%) é o LIMITS CONTENT]
- $ (3w EE £ 3% | COBBLE | GRAVEL [ SAND [SILT/CLAY ks [LL]PL BL | W(%)
< < > w Zz S50 ) > Wiy
‘ w || ot SO~ T=E-
,n—J 1 [BULKI 5-8 | Gw-@ N/A | 58.2| 35.1 6.7 - -] - - - Gg=2.74
‘ 2 [Burk| 10-15| - N/A | - - - - S I I
2 3 [BuLk| 15-20{ ep-@ N/A | 60.7|32.5| 6.8| - -l =-1-1- |es=2.80
4 [BULK| 20-25| - N/A | - - - - S I R

5 [BULK| 25-34| GP-GM N/A | 50.7| 42.1 7.2 - -l -1 =1-

. 6 [BULK| 35-40| - N/A | - - - - _T-1-1-

7 |BULK} 40-48] GW N/A | 59.5| 36.6 3.9 - - - -1 -

8 [BULK| 50-55| - N/A | - - - - S R I
o 9 |BULK 55-60| cw-GY N/A | 72.4|21.2| 6.4| - -1 -1~ -
‘ 10 [BULK| 60-65| - N/A | - - - - - -1-1-
™ | 11|puK 65-70| cp-cM N/A | 65.8| 26.5| 7.7| - - -l -] - |eg=2.82
12 [BULK 70-74| - N/A | - - - - - -] -1 -

13 |BULK| 75~-78| M N/A | 40.2| 43.3| 16.5| - - -] -] -

=~ | 14|Bur go-85| - NAl - |- - I

o= 15 BULK 85=88] Sp-SM N/A | 40,71 53,1 .21 = =1 -1 =1 - Ce=2.76

l 16 [BULK| 90-95| - val - |- - S U I I

! 17 |BuLKio0-104 GP-ay N/A | 54.3| 37.0 8.7 - |- -| -| - |cg=2.76
18 |BULKLO5-108 ~ nal - |- - N I I

10 |Burdios-11p aw-af wa | er.a| 33.4]| s.2| - |- -1 -] -

= | 20|BULKL15-118 GP-GMY N/A | 52.4| 37.8]| 10.1{ - - -1 -1 -

Remarks:

R,

J:AB TEST SUMMARY H"ES‘@@
: 30!’ll"lg No. HD83-39 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.
HD83-39 , o .
e 3 PARTICLE SIZE ANALYSIS ATTERBERG | moisT. |REMARKS
w [ e gEz SIEVE ANALYSIS (%e) S e LIMITS  KCONTENT)
d 3 [se] En |2 <% (COBBLE [ GRAVEL | SAND |SILT/CLAY e e e e [ wiva
: o (<> ] wi zZ a9 ) > w [
: e W - at S0F TrEe
o |21 [BULKI20-123 - N/A | - - - - -l -1-1-
- 22 [BULKL23-128 GW-GM N/A | 68.9| 25.6 5.5 - - - - -
. BULK]L30-13) - NA| - |- - - -] -]-]-
! . 24 |BULK[L35-138% SP-SM N/A | 56.3| 34.0 9.7 - - - - - Gg=2.77
-
: | 25 [BULKL40-143 - N/A | - - - - - - -] -
L | 26 |BULKL45-148 GW N/A | 68.4| 26.3] 5.3 - -l -1-1-

Remarks:

LAB TEST SUMMARY MART M- EBASERE
Moring No. HD83-39 HARZA EBA@@@
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO.
i HD83-40
f 9 §J(’E_§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT. |REMARKS
Y ¥

I.I_.l‘ E - 8 % % SIEVE ANALYSIS [°/g) é o LIMITS ICONTENT]
- | 3 38| £ |Z2z [comeit [GravEL| sanD [str/clar| S5t [LL [ AL 21 | Wel%d
( S |§Z| ax | 508 sy
1 1B 4-8 | - N/A | - - - - - -1-1-

2 lBurk| 10-15| ew-aM N/A | 52.6|38.9 8.5| - S R P

- 3 [BULK| 15-20| - N/A | - - - - - - -] -
.‘ 4 [BULK| 20-25| - Na | - - - - |-1-1-1-
i
' 5 |BULK] 25-30| GW N/A | 59.7|36.1| 4.2 - - -] -] - |cg=2.76
A 6 |BULK 30-35| GW- N/A | 69.3| 24.4| 6.3| - - =-1-1-
rzl

' Remarks:

)

LAB TEST SUMMARY HARZA-EBASGCO

Toring No. HD83-40
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

HD83-41
o g § J(E,‘f PARTICLE SIZE ANALYSIS ATTERBERG | moisT. |REMARKS
i J
‘ 5 E r— 8 ::7% SIEVE ANALYSIS (o/u) é o LIMITS CONTENT]
3 |3w| E5 |E2QZ [comele [GRaveL| sanD [sur/clar| 855 [LL | PL| el [ w (%)
e <« < > Wi Z S0 > i c
: w v ]| ok SUK =t
o 1 BULK| 5-10] SM N/A | 34.2 (48.8] 17.0| - - | =-1-1-
2 BULK[10-15] - N/A | - - - - -1 -1 -1-
r~ 3 [BULK| 15-20| GP~GM N/A | 55.1 | 35.9 9.0} - -1 ~1-|- [6s=2.76
4 BULK| 20-25| - N/A | - - - = - | =-1=1 -

5 |BULK| 25-30| sp-sM N/A | 32.6| 57.5 %2.9| - -{=-1-1-

A 6 lBurk| 30-35| cp-ad w/A | 47.0|43.7| 9.3| - - -1-1]- J|es=2.76
‘ 7 |BULK 35-40| - N/A | - - - - S U B
| 8 |BULK| 40-45| - Nval| - |- - I I I e
1 9 Burk 45-50| sM N/A | 32.5|51.3| 16.2| - - -] - - |eg=2.78
‘ 10 [BuLK] 50-55| - N/A | - - - - ol 2] -

- 11 [BULK| 55-60| GP-@] N/A | 54.7| 39.4 5.2 - -1 =-1-1-

12 [BULK 60-65{ GP-GM N/A | 47.6| 45.6 6.8 - -} =-1-1-

13 |BULK| 65-70| Sw-SM N/A | 40.1]| 48.1| 11.8| - -1 =1 -1 -

wn 14 |BULK 70-75| GM N/A | 45.7| 38.8] 15.5| - -1 -1 -1 - Gg=2.68
15 [BULK 75-80{ - N/A | - - - - -1 -1 = -
16 |BULK 80-83| - N/A| - - - - | =1 =1 _
Remarks:

’LLAB. TEST SUMMARY H@Ruggg@
"Yoring No. HD83-41
- Jusitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

HD83-42 o ,
¥
wo W — a‘%g SIEVE ANALYSIS (%a) (ljnc LIMITS LCONTENT]
A | 3 3w EE |53Z [comeie [oraveL] sanp [sur/ciar| SE5 [LL[ PL] 2L [ w (7
‘f S |SZ| 82 [50= : rsw
is 1 Eaum 12-17| N/A - - - - - S I
2 [BULK| 20-23| SP N/A | 32.1] 63.2 4.7 - -1 -1-]- |[Gg=2.76

- 3 [BULK| 25-28| GW N/A | 64.2} 32.0 3.8 - -1 -1-1-

4 |BuLK| 30~33| cP-aM N/A | 64.0[ 29.1| 6.9 .- - -1-1-

5 [BULK| 35-38| Sw N/A | 46.7 | 48.9| 4.4 - -1 -1-1-

o 6 [BULK 40-43| - N/A | - - - - _ | - -1 =
: 7 |BULK| 45-48| SM N/A | 19.1| 66.9| 13.2| - -l -1-1-

8 [BULK 50-55| - N/A | - - - - -| - -1 -
L 9 [BULK 55-60| SP N/A | 47.6| 44.1| 3.3| - -l =-1-1- |G6g=2.75

10 |BULK| 60-65| GW-GM N/A | 6l.6| 32.6 5.8 - -l =1 -1 -

11 |BULK 65-68| SC N/A | 31.5| 32.9| 35.6| - 26| 18] 8 | -

Remarks:

LAB TEST SUMMARY , HARZA-EBASCO

~oring No. . HD83-42 SUSITNA JOINT VENTURE
susitna Hydroelectric Project



BORING NO.

HD83-43 N
™ e § é@ PARTICLE SIZE ANALYSIS ATTERBERG | MoIST |REMARKS
w o fw oL SIEVE ANALYSIS (%) : LMITS  [CONTENT
z | I- |2a2 O u
A 2 |32| BB | 523 [comie [oraver | sanp [suvciav] St [LL [ pL| ol [ w (o
v |wi-| At SU&= i =2
1 BULK|10-15} SP N/A 46.3 | 50.2 3.5 - - - - -
[
| 2 BULK| 15-20| GP N/a | s0.1]46.8| 3.1| - -l -1~ -
- 3 [BULK| 20-25| - N/A | - - - - -l -1-1-

4 [BULK| 25-30| GW N/A | 50.6 | 46.9 2.5 .- - =-1-1]-

5 |BULK| 30-35{ GW-GM N/A | 56.9| 35.4 7.7 - - -] -] -

L 6 |BULK] 35-40] SP N/A 37.6| 58.6 3.8 - - - - - Proctor D698
, max=143 Spcf
7 |surK 40-45{ cw-a N/A | 70.6| 24.4| 5.0 - - =-1-1- §°E§=§;°%
~ | s|puk 45-50{ - N/A | - - - - -1 -1 -
o|BuLK 50-55| sM~-s¢ N/A [ 39.7] 41.4| 18.9| - 22| 18| 14| -
10 |BULK 55-58| - N/A | - - - - [ -1 -1 =

== 11 |BULK 60-63| GM N/A | 56.5( 25.5| 18.0| - -1 =1 -1 -

12|BULH 65-67| SW N/A | 41.1] 56.8 2.1 - -1 -1 =1 -

Remarks:

LAB TEST SUMMARY  ART A ERARRS
LAB TEST SUMMA HARZA-EBASGO
wusitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

1 HD83-44 .
S 24 PARTICLE SIZE ANALYSIS ATTERBERG | MOIsT. |REMARKS
| o £9 LIMITS  [CONTENT]
A= r— [2&& SIEVE ANALYSIS (%) Ow
A | % (3| 55 [£%2Z [comie [GraveL | sand [sur/ciar| EE5 [LL]rL] P | W (%
: P < > w zZ 50U > &y c
w) V) = o= DUV = TZ-

A, 1 burk|10-15] sw N/A | 4.6 |52.7] 2.7] - S I U
2 purk|15-181 sp N/A | 3¢.7|e60.8| 4.5| - -l -1=-1-
= 1 3 puk|18-25| - N/A | - - - - N I I

4 BULK| 25-30| SP N/A | 47.4 | 50.7 1.9 - - =1 =1 -

5 [BULK{ 30-35| GW N/A | 64.4 | 31.7 3.9 - -1 =1-=1]-

i 6 [BULK| 35-40]| - N/A | - - - - -l =-1-1- Proctor 698

max=13%nct

wopt .=10.0
GS=2.81

7 [BULK| 40-45| SP N/A | 33.5]| 63.6 2.9 - -1 =1-1-

8 [BULK| 45-50| Sw-sQ N/A | 39.9| 51.4 8.71 - 25| 20| 5 | -

o lpuLK| 50-55| cw-aM N/A | 51.0|43.2| 5.6 - S S R

10 [BULK| 55-60| - N/A | - - - - S I R

n 11 |BULK| 60-65| GW-&@{ N/A | 53.4| 39.5 7.1| - -1 -=-1-1-

Remarks:

L

.‘LAB TEST SUMMARY HA@ZA“E@@

f"?oring No. up83-44 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.
0 O HD83-45
Tl <3 PARTICLE SIZE ANALYSIS ATTERBERG ] moisT |REMARKS
o
wo fw r— EJ :%g SIEVE ANALYSIS (%) 6 o LIMITS KCONTENT]
| | 3 |3%| E5 [£2Z [comle [GRAVEL ] sAND [sir/clar] Sk [LUTPL] or | W%

= = < > wi i Z a9 ) > c
) w |vi-| a% SUR IZ-

1 BULK| 0-4 - N/A | - - - - - - - -

2 BULK| 4-7 | GWw-aM| N/A | 60.2 | 32.0 7.8 | X -l-1-1-

- 3 BULK]|10-13 N/A | - - - - -l -1-1-

4 BULK|14-17 ] cWw-cM N/A | 62.9 | 31.2 5.9 .- -l -1-1-

5 BULK| 20-23| - N/A | - - - - -l -1-1-
Az 6 BULK| 24-27 | GM N/A | 47.8|40.1 | 12.4 | X Nop~Plasti¢ -
| 7 BULK| 30-33| - va | - |- - U I (N IO I

8 BULK| 35-38| Sw-sM N/A | 39.2 | 51.5 9.3 X - -1-1-

9 [BULK| 40-43] - N/a | - - - - -l -1-1-
r\ﬂ
i 10 BULK]| 45-47| GP-GM N/A | 45.2 | 46.4 8.4 - - -1-1-
e | 11 |BULK| 50-53]| - N/A | - - - - - =11 -

Remarks:

LAB TEST SUMMARY HARZIA-EBASCO
T"Borlng No. HD93-45
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




't BORING NO.
HD83-46 )
P?‘I L A
‘ % § <'(§ PARTICLE SIZE ANALYSIS ATTERBERG MOIST, REMARKS
U

w w e 8 % g SIEVE ANALYSIS (°/o) é o LIMITS KCONTENT
L | % [Sw| 55 | Z2Z [Comie [GraveL | sanD [sur/ciar| 25 [LL]eu] el | wo i

« < > u Z 39 > W, ¢

Vi - | 8% S0F TE~
L L 1okl 2-5 | - N/A | - = - - i e N

2 lBurkl s5-10| cw-cM N/A | 54.3{ 33.11 10.6] = - | -1 -1 =

| 3 |BULK| 10-13| - N/A | - - - - - -1 -] -
. Organic content=
| 4 |BULK| 13-16| CH N/A | 24.7}18.0( 57.3| - 56 52 4 | - 13.9%
m Organic contents
‘ 5 |BULK| 17-20| SM N/A 5.9| 47.5| 46.6| - Nop-Plastif - 2.8%
= | 6 |BULK 20-25| - N/A | - - - - -] -1 -1 -

7 |BULK 25-29] GP-GM N/A | 48.2] 42.4 9.4 - - - -] -

8 |BULK 30-34| - N/A | - - - - S R R

s | 9|BuLK 34-39| Gp-Gy N/A | 46.8| 43.7 9.5 - -1 - - -

10 |BULK 40-45( SP N/A | 32.3| 63.5] 4.2 - i I I

11 |BULK 45-48| - N/A | - - - - B (R I

Remarks:

R

LAB TEST SUMMARY _g%_{;]ﬂgzg EBASGO

ﬂoring No' HD83_46 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.

HD83-47 |
= g 3 éé PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
W | - |gE2 SIEVE ANALYSIS (Ye) S LIMITS  ICONTENT]
~ f % %‘f;’ EE £ <% |COBBLE | GRAVEL SAND [SILT/CLAY §EE LL e eu | w7
L v |k | 8 | 50CE T=E-
,- 1 Buk| 2-4 | cp-aM N/A | 63.3|30.5| 6.2 - S I R
2 BULK| 4-8 | s N/A | 35.5 |45.8 | 18.7 | - Nof-Pldsti¢ -
r; 3 BULK|10-14| - N/A | - - - - S R R
4 BULK|20-23| ew-cM N/A | 56.7 | 36.0| 7.3 - S R
5 [BULK| 24-28| SP N/A | 37.7 ] 59.0 3.3] - - =-1-1-
_ 6 jpuLk| 30-33] - wa | - |- Z SRR [N R R
7 [BULK| 34-38| GW N/A | 50.6 | 44.8| 4.6| - ~ |- -|-
~ | spuk40-41| sp-sM A | 14.1(77.7| 82| - |- |-|-]-
|| opux|aras| - vA | - |- - I I R I
10 [BULK| 45-48| - N/A | - - - - - =-1T-1T-=
,,_ 11 [BULK| 60-64| GW-GM N/A | 47.1[43.0| 9.9| - 18| 15| 3 | -
. | 12 puLK] 64-65] - N/A | - - = - T = =1 =<
L
Remarks:

[l
!

LAB TEST SUMMARY HARZA-EBASCO
ﬂo;rtng NO. upgi-47 : SUSITNA JOINT VENTURE
susitna Hydroelectric Project




¥

BORING NO.

§ HD83-48
m 9 3 éé PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS

3 :_J.m T @%;—, SIEVE  ANALYSIS (Vo) 95 LIMITS [CONTENT]
_“ : § ;E gE %éé COBBLE | GRAVEL | SAND |SILT/CLAY %EE L.L.{ PL.[ PL WC["/.,)
i 1 [urk| 10-15| - wa | - - - - S U B

2 [BULK| 15-19| SP N/A | 14.9]80.7| 4.4 - - -1-1-

A 3 [BULK 19-25] - N/A | - - - - S (R B

4 |BULK| 25-30| sp-sM N/A | 42.5| 48.9| 8.6 - Noh-Plastif -
- 5 [BULK| 30-35| - N/A | - - - - -l -] -] =
,.., 6 |BULK 35-40| Gw N/A | 67.2| 31.2 1.6| - N B -
L 7 |BULK 42-47| GW N/A | 53.2] 43.9] 2.7| - - -1 - -
- 8 |BULK 50-55| - N/A | - - - - -] - -
i | o|BULK 55-58| SP N/a | 20.7| 76.1] 3.2| - Noh-Plhstif -
| 10|BULK 60-65| - NAl - |- - I N I R
,L | 11|BULK 65-69| GW-GY N/A | 32.9| 60.9| 6.2| - S [ R
| | 12|BuLH 70-75| Gp-@f WA | 51.2[ 38.0{ 10.8| - “ -1 -1 -
. 13|BULH 75-78 - N/A| - - - - -T-T-1-
,i ~ 14|BULH 80-85/ GC N/A | 49.7| 33.7| 1l6.6| X 27 18 9| -
I | 15|BULH 85-88 co-at wa| 57.2| 33.8 9.0| - - -1 -] -
L

Remarks:

s
i

‘LAB TEST SUMMARY HARZA-EBASTO

Joring NO. upas-48
Jusitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

j HD83~1
~ : g §'é§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS
- | w w - 8%% SIEVE ANALYSIS (%) Cl)rx LIMITS LCONTENT]

| 3 |32 B | 227 [cosele [GraveL | sanD [sur/clar| S5 [LL] RLT R | Wl
= 1S S| B | 552 : rsy
| 1lBuk2-9 | sm | m/a| 33.4]48.3| 18.3| - S R I
e

2JspT [9-10 | - - |- |- - - |=1=1-=]1 8.0

4 | 3 |uLK 19-20(sM w/Aa | 20.2|49.1| 30.7| X S R R
| appuK2e-28| s | wa| 20.8[40.0| 302 - |-|-|-]-
- 5 [SPT | 28-29| - - - - - - ~ | -] = | -

6 |BULK 32-34| SM- N/A | 21.1| 39.5| 39.4| X 18y 13| 5] -

7 |BULK 37-38| - - = = - = My Qe ey
m B18PT [ 36-39] = = = = = = — 11
S [BULK 44-45| - = |- = =1 -1 =1-
O 36 v o NE I3 427 26.0] X | Noh-PIhstif-
m ' 11 |BULKH 55-56] SM N/a | 17.8]| 41.4| 40.8] - - -] -l -
i | 12 |BULKH 60-62| sM N/A | 27.0| 32.9{ 40.1| - - -1-1 -
~ I T3[50H 6566 5 N/A | 25.8| 37.8| 36.4| - 24| 14| 10 -
L |138B|spr | 69-71| sc - - - - - 42| 18| 24 12.4
14 |BULK 71-72| SM N/A | 19.7| 35.1| 45.2] X - -] -] -
" | 15|oury 75-76| s | wa| 22.6| ar.1| 363 - | -| - | -] -
, 168 77 | - - - - - - -1 - - -
17|BuLK 80-81| sM n/a | 30.2[ 39.7] 30.1] - “1 -1 -1 -
= | 18|BULH 85-88 =M N/a | 21.3] 42.3] 36.4| - Noh-Plhstile-

18B|SPT | 89-90 11.3

Remarks:

“n.AB. TEST SUMMARY ' HRJEBS@
“3oring No. HD83-1 .
Jusitna Hydroelectric Project

SUSITNA JOINT VENTURE




ol

BORING NO. HD83-1
- |9 2 ég PARTICLE SIZE ANALYSIS ATJIE:I?%RG | wost TREMARKS

wo fw — |8E&H SIEVE ANALYSIS (%) O «

2 |Sy| & | $<3F [coseiE [GravEL] sanp [su/ciaY| S (L[ eL] el w (vl
et O tun-| o= S0+ : T3~

19 BUIK|90-92| sM | N/A | 20.5 [44.7 | 34.8 | - - |- |- |-
"} 20 [puk|os-os| s | w/a | 37.4 |30 | 10.6 | - - |- |- |-
L 21 [BULKj0o0O-10] sM | N/A | 30.4 [40.5 | 29.4 | - -1- |- |-
22 [BULK}07-104 sM | N/A | 19.8 |47.3 | 32.9 | X Nop-Plastif-
- 23 [BULRL14-114 SM | N/A | 27.3 [43.4 | 29.3 | - -1- |- |-
|| 24Buk]21-12] sv | N/A [29.9 |41.2 | 28.9 | - 17|15 {2 |4.4
L A

25 [BULRE26-124 sM | N/A | 21.6 |48.9 | 290.5 | - 17|15 {2 | 2.6

5.. 26 [BULKL31-133 SM-S¢ N/A 9.2 |54.3 | 36.5 | - 19|14 |5 ]5.3
}_ 27 |purise-134  swrst N/A | 12.0 |50.9 | 37.1 | - 20/14 |8 |5.8

| 28 [RULKL41-14 S | N/A | 17.8 [56.7 | 26.1 | X 18[16 |2 |2.7
f— 29 {BULKL46-144 sM | N/A | 21.5 [51.4 | 27.1 | - Nonf{Plaftic| 4.7
i | 30 BULKE51-15§ - - - - - - -1- - 1-
m 31 [BuLKi61-163 sM | N/A [ 35.3 |41.6 | 23.1 | - Non{-Plaptic| 2.9
32 [BULKL66-164 - - - - - - == |- [3.1
|33 puK7a1d - | = |- |- = = “1= 1= (1.3
I 34 [BULKL78-180 SM | N/A | 13.6 [74.4 | 12.0 | - -1- |- |o.6
!; 35 [BuKis3-183 & | NA | 38.1 |49.8 | 12.1 | = |monlplabtid 2.2
‘g 36 [BULKI86-19) = | N/A | 43.4 [44.0 [ 12.6 | - —1= |- [2.7
m 37 [BULKIL94-19§ &M | N/A | 10.8 |64.0 | 25.2 | X.  |Nonfblabtic] -

38 [BULKE00-203 oM | N/A | 20.1 |52.1 | 27.8 | - B | 2 12.6
. Remarks:
L

LAB TEST SUMMARY HARZA-EBASCO

“oring No. p83-1 SUSITNA JOINT VENTURE
susitna Hydroelectric Project



BORING NO. ups3-1
“ g §Z§§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
‘ § Em - @55 SIEVE ANALYSIS (Vo) éﬁ LIMITS LCONTENT
- § gg_: E‘ E %Sé COBBLE | GRAVEL | SAND [SiLT/CLAY % E E LL | e e [ w(%)
i 39 |BULKRO8-219 Sw-sM N/A | 21.3|69.2| 9.5 - |- [ -] -1 -
40 [puLrp25-233 4 | N/Aa | 15.4]63.7| 20.9| =  |Non{Plaptic|-
r~ 4] [BULKR43-24% sM~sd N/A | 22.0|38.9| 39.1| X (20| 16| 4| -
| 42 [BULKR55-25F CL N/A | 11.7| 21.8| 61.0| -- 2 | 18| 8| 13.2 Orggr}ig Content
T 43 |BULKR60-26] SC N/A | 22.4]| 37.8| 39.8| - 31 | 17| 14| 8.5 Org"i“}ig Content
_ 44 |BULKR63~264 SM N/A | 18.5] 32.4( 49.1{ - |- | - | - | 18.0
| 45 |BULKR70-271 CL N/a| 0.7 6.1 93.2] - |- | -] - 22.7
T | 46 |Burre76-278 na| -0-| 1.6] 98.4| x |25 | 20| 5| 21.4
_ 47 |BULKR2B82~-284 N/a| -0-| 5.3] 94.7| - [31| 22[ 9f 24.0
48 [BULK290-29L N/A| -0-| 2.5 97.5] - |29 22| 7 22.0
- 49 |BULH295-29 N/Aa | 35.2] 34.6] 30.2) - |- | - -| -
?‘ 50 |BULK299-30p N/a | 34.2] 28.2] 37.6] x |- | -] -] -

51 | BULKH304-30p

!‘l 52 | BULK305-30pb N/A| 66.6| 26.7 6.7 - - -1 - -

53| BULKH308-30p N/A | 72.5| 19.7 7.8 - - -1 -] -

_z_ii' E%QQE

‘ 54 |BULH309-31p GP N/A| 51.1| 37.4| 11.5| X NonfPlaktid-
55| BULH312-31B GP N/Aa| e4.8| 33.0 2.2 - - -1 -1 =

oy

56| BULA314-31b GW N/A| 58.0] 39.9 LI = |- —T=1=

o 57| BULK316~317 SW N/A| 37.8] 59.1 3.1 - - -1 =1 =

58| BULH321-32 GP N/AT ol.0] 34.5 4.0 - - =1 - =

Remarks:

o

'LAB TEST SUMMARY
~3oring No. wups3-1
‘3usitna Hydroelectric Project

SUSITNA JOINT VENTURE



» BORING NO. pypg3-2
~ g §$§ PARTICLE SIZE ANALYSTS ATTERBERG | motsT [REMARKS
BENENIEL SIEVE ANALYSIS (7o) O LIMITS ~ JCONTENT)

r;, ; ;g g.um“i %éé COBBLE | GRAVEL SAND SILT/CLAY %gg LL | PL.| PL Wc(°/o)
A | _1puk3-e | sv | 12.2[ 27.1[47.5] 13.2| - |-]-]-]-
' 2lspr |{8-10 | s | o0.0| 26.0[55.1| 18.9] - | -| -] -] 12.5
~ | 3lpux13-14| e | 9.7| 44.4|31.3| 13.1| - | 20| 17| 3] 8.1
4 [BULK 14-17| GP-@M 8.8| 57.8| 24.4| 9.0| - |- -117.7
Tl sler]- - |- |- |- - - |-l -]-1-
A | efpurK 18-20 @M 0.0| 51.0| 36.9| 12.1| - - -] -1 12.7
7lspT |20-21] - | - | - |- - - | -|-]-] 16.6
F g|puLK 24-25| =M | o0.0| 2.8|74.5| 22.7| - | Nop-Plpstif 10.8
Lo ofser|as-20| - | - |- |- - - |- -] -] 121
10 [BULK 33-34| M | 0.0 4.8 79.2| 160 - |-|-]-| 8.2
i'; 11 [BULK 36-37| Sw-gM 0.0| 12.7| 76.5| 10.8| - | -| -| ~-| 6.1
| 12fspr {3839 - | - | - |- - - |-|-]-1 5.9
F 13|y 40-41] sc | 0.0] 2.1| 64.9| 33.0| - | 34| 23 11] 19.2
| 14|pud 44-45| sv | 0.0 o0.9|ss.7| 13.4] - |-| -] -] -

| 15|Bu 46-47| v | 0.0 15.1| 70.1| 4.8 - | -| -| -| 6.4
" | 1o|pud as-s0| swdv 0.0 1e.1]| 72.9| 11.0| - | -] -| -| 5.2
1 | 17|pmd 52-53] su | 0.0 5.5[82.0{ 12.5| - | Neph-Plpstif -

18|BULH 55-56| SW-94 0.0| 3.5| 84.9| 11.6] - | Noh-Plhstif 6.1

" 19|spT | 58-59] - | - | - | - - = =1 =1 =] -
20|BULY 61-62] Sw-g¥ 0.0 29.1]| 59.8] 11.1| - | - =] | -

i |

L Remarks:

'LAB TEST SUMMARY | HARZA-EBASGCOH

Moring No. Hpg3-2
‘3usitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO. HD83-2
- 9 §‘<‘t§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS
|9} ;

E “_"} = e%:')_,: SIEVE ANALYS'S (o/o) Cl)m LIMITS LICONTENT

S §£ Eo 2‘25 COBBLE | GRAVEL | SAND [sii/claY| S =5 [LL | e | en | wo(%)
Pl Py &£ > u.n& Z S0 ) >= gu.l c
! vy [ Q- pun I U Jy 10 I —
o~ 21 IBIMTKl fe—67 SM 0.0 .21 83,9 12.9 = Non=Plaastit 3.2

22 |RITK 71=-72 S~ Q, 28.01 61,9 10.1 - - = = 6.0
. 23 |BULK] 76-77] - - - - ~ - -1l =-1-1-=
rl
=:ﬂl
;:FI
,rvn
p’n
EF“
=
if‘
1
',F.
r-
i
. Remarks:
fagal
™ ’
2 nn i = r'f G RYT
~AB TEST SUMMARY HARZA- EBASGO
f-?.orlng No. #Dp83-2 SUSITNA JOINT VENTURE

‘Jusitna Hydroelectric Project



BORING NO. gpg3-3

a e §§§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST | REMARKS

w = @55 SIEVE ANALYSIS (%) Qﬁ
{,a § ;g EE §§§ COBBLE | GRAVEL SAND SILT/CLAY 2%'@ LL | PL.| PL Wc{°/o)
L 1 BULKl 7-9 | - - - - - - - -1 -1-

2 [purk] 14-15| sM-sq  0.0f 13.0]41.7| 45.3[ X 2] 14| 6| 15.4
- 3 |spT | 18-19 ML - - - - - 15 14| 1| 11.8
1 4 [BULK 22-23| m~c1| 0.0| 12.0| 37.0| 51.0| - 16 15| 4| 14.6
' 5 |spT | 28-29| - - - - - - -l - -] 12.0
o 6 [BULK 30-31| sM~sd 0.0] 7.6|44.0| 48.4| - 20 14| 6| 10.5

7 [BuLK 36-37| - - - - - - - - -] 14.3
" | selspr |38-40| smtsd 0.0| 12.9(45.8| 41.3| X 18 13| 5| 10.6
_l_ 9 |BULK 46-47| - - - - - - -l -1 -1 6.2
10 [spT | 58-59| - - - - - - - = -1 123
,J- 11 |BULK 63-64| - - - - - - - -] -] 4.4
,J. 12 BIJLKT68-69 - - - - = - =1 - 5.5
{' I3 1E 73=74 GM U.0[ 2Z.2[ 30.2| 25-6| - NpO-Plastic 4.6
1
1
r
A4
|
A
| Remarks:
A
;

o,
i

LAB. TEST SUMMARY | ﬂ%ﬂuggg@@
f‘Borlng No. up83-3 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO.qps3_s

» e §§§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST REMARKS
* W | _ |ezg SEEVE ANALYSIS (%) . NTI
i 3 % %g gE ;?g COBBLE | GRAVEL | SAND [sir/cLar| Stz [LL | PL| PL [ w (%
w s | ax | S50F =¥

-+ 1pT |7-8 | sM 0.0] 14.4 [51.6 | 34.0 - - [-]-112.2

2 BULK|7-2 SM 0.0] 30.3 ]144.8| 24.9 ] - Nonp-Plgsti¢ -

"' 3 BPT |17-19| M 0.0 8.2]43.7| 48.1| - -1-1-115.0
1 4 BULK|17-19{ sM 0.0 17.5|46.2 | 36.3 | - Nog-Pl{sti¢ -
o

5 [BULK| 23-24| SM 0.0| 18.6 | 44.8| 36.6| - -1-1-1-

.s 6 BULK|31-32| ML 0.0 1.8]27.0| 71.2| X 21| 18 3| 16.7
: 7 BULK| 35-36| SW-sM 8.3| 39.2 | 41.0| 11.5| - Nog-Plasti¢ -

r 8 [SPT |47-49] - - - - - - -1=-1-1-

.. | o puk|58-59| s 0.0 24.3]46.5| 29.2| - 17| 16| 1f -

: 10 [BULK| 60-61| SM 0.0| 16.1|37.7| 46.2| X 17| 14| 3} -

™| 11 [puLy] 73-74| - - - - - - =1 -1-1 14.7
1 | 12w 77-78| cL 0.0f 0.4|11.0| 88.6| - 28| 19| 9| 15.4

13 [BULK| 85-86| sC 0.0 25.8| 28.3| 45.2| X 24{ 17\ 7| 8.3
;5- 14 [BuLK| 87-88| sM-sI] 0.0| 20.5|43.4| 36.1| - 19| 14| 5| -

-

!

~

Remarks:

LS

LAB TEST SUMMARY HARZA-EBASCD
r?ormg N‘O- HD83-4 ) SUSITNA JOINT VENTURE
‘Jusitna Hydroelectric Project




BORING NO. HD83-5

~ 9 §$§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST REMARKS
= Q e @55 SIEVE ANALYSIS (%) é&ﬁ

?" § gg EE %f—f‘ ,5_ COBBLE | GRAVEL | SAND [SILT/CLAY ?,_EE LL [ pL] pe | woion

e 1 [BULK] 8-9 | SM 0.0y 0.0 68.5] 31.5| - -l - -] - Gg=2.69

{ 2 (BULK| 14-15| CL~M 0.0] 1.4] 32.6 66.0| X 22] 16| 5| 46.5

~ 3 [BULK] 21-22| cL 0.0] 0.5]12.1| 87.4] X 31| 20 11| 74.5

| 4 |SPT | 28-30| CL-ML} - - - - - 46| 28{ 18| 40.7

P 5 |BULK] 28-30| - - - - - - -| - = 4.6

ot 6 |BULK| 38-39| MH - - - - - 53| 31| 22| 30.4|Gg=2.75
7 |BULK] 41-42] CL 0.0] 3.3|18.6| 78.1| X 31| 21| 10| -

Em 8 |BULK 44-45| GW 0.0| 59.4| 36.3 4.3 = - =1 -1 -

o 9 |BULK 47-48| GW 0.0] 67.9| 29.4 2.7 - -1 -1 - 6.4

| 10 |BULK 50-51| SP 0.0 35.4| 61.1| 3.5 - -] -1 -] 8.4

EJ‘ 11 |BULK 77-78| - - - - - - -1 -] -] -

| 12 |BULK 83-84| - - - - - - -1 - ‘.. -

ok

\ 13|B 86-87| SM 0.0 28.2{ 34.6( 37.2} X 18] 16 2| 9.0

- 14 |BULK ©93-94| SM 0.0] 21.0| 29.9) 49.1] X -1 -] - 7.0

| 15 [BULKLO0-10f GM 5.2 40.6] 34.1] 15.8| X -1 - -1 -

r“ 16 |BULH110-11{ GW 0.0 71.3] 24.1 4.6 - -1 - =1 -

1 | 17|BurK123-12%t sM 0.0l 0.0| 58.1| 41.9 X Noh~-Plpstif -
18{BULK129-13pD - - - - - - -] =1 -1 =

~ 19|BULK135-13p - - - - - - -1 -1 -1 -
20|BULK137-13B - - - - - - -1 -1 -1 -

Remarks:

-

l o

=

LAB. TEST SUMMARY ' MJE_@@@@

monng No. HD83-5 SUSITNA JOINT VENTURE

‘3usitna Hydroelectric Project



BORING NO. ups3-6

P g §$§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS
\ g ? - @%; SIEVE ANALYSIS (%o} 235 LIMITS ICONTENT
r;. § Eg E‘E ggé COBBLE | GRAVEL | SAND |SILT/CLAY %“;‘@ LT e e [w (%l
l ,
F= 1 [BULK| 11-15| sM N/A | 16.1| 46.8| 37.1| - -| - | -] 10.5|Gg=2.69
i> 2 |pukf 18-20| s | n/a | 35.9|36.8| 28.3| - | -|-| -] -
~ | 3l|puk 24-26] sv | N/Aa | 15.4|43.6| 4a1.0| x| 17| 14| 3| -
alpurk 32-38| . | wa | 10.2]31.0| ss.8f.x | 20| 20| of - [cg=2.74
T [ slhud a1-a3] cpa] wa| 2.5| s.0| so.s| x| 44| 27] 17] -
1 6 [BuLK 46-48| cL §/a| o.2| 4.3 os5.7| - | 32] 23] of -
i 7 |BULK 50-51| ML N/Aa | 17.1|23.1| 59.8| X - -1 -=1-

8 [BULK 52-54] =M N/a | 30.6| 42.0| 27.4| X - -] -] -

9 |puLK 56-57| cP-cM N/A | 48.1| 40.5| 11.4| - - -1 -1 -

10 |BULKR 69-70| Sw-SM N/A | 36.7| 52.2| 11.1| - - =1 -1 -

- 11 |BULKY 77-79| - N/A| - - - - -l = -1 -

12 |BULK 83-85| GP N/A | 68.0| 27.5 4.5 - -1 -1 -1 -

13 |BULK 86-88| - N/A | - - - - “ <1 =1 =

'J' 14 |BULKY 91-93| SM N/A 5.8| 58.6| 35.6| - -1 -1 -1 -

15 |BULK 94-96| SM-SIi N/A 4.6) 60.4| 35.0| - 25 21 4{ -
16 |BULM104-10p SM-SIk N/A 0.6] 57.0| 42.4| - 28| 221 ¢ -
17|SPT |108-10p - N/A| - - - - -1 -] -] 26.9

. [ 1s|BLHi08-10p M | N/A| 10.7] 56.0| 33.3| X | =] =] =] -

[ 19|BULHLI5-11} - NA| = | - - — T ===

20 |BULH124~-12p SM N/A 2.4| 58.0] 39.2 X 221 20 -

Remarks:
i

i

LAB TEST SUMMARY HARZA-EBASCO
3oring No. upg3-¢

| SUSITNA JOINT VENTURE
3usitna Hydroelectric Project




ey
BORING NO. ungi-6

a e} §$§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT. |REMARKS
wo|w e 8%2 SIEVE ANALYSIS (%) 6:.! LIMITS CONTENT!
S |3y 5o & 2% [CoBBLE [GRAVEL| sAND [sim/ciar| SE& [LL] e e Tw (%

p P-4 <€ > ug tY Z o9 > win (<
vi W - Q= DU R T=E-

. 21 |BULKI 125.5! ~ N/A | ~ = - - -1 -1-1-=

o

A

|

{

!_;

a'a?,h

‘F":

o

!

-

!

s,

]

4

}_,.

Jﬁk

.. Remarks:

r‘i

e

'LAB TEST SUMMARY | HARZA-EBASCO

f“"Boring No. ups3-6 SUSITNA JOINT VENTURE
' Susitna Hydroelectric Project



[ BORING NO. upgs-7
. 9 § éé PARTICLE SIZE ANALYSS ATLTIEJ':#ERG cgg%: | REMARKS
= u;_J; = @ég SIEVE ANALYSIS (%) éﬁ

E(,.. ; é § %E % éé COBBLE | GRAVEL SAND SILT/CLAY %:_: E@ LL | PL.|] PL W, (/o)

o 1[BULK 7-8 | SP N/A | 15.5(81.5| 3.0] - - -1-1-

2 |BULK 14-16]| ML N/A| 0.0]14.7| 85.3| X -l -1-1]-

™ | 3|puy 20-28| ML 3.8| 19.6]18.0| 58.6| - -1 -1 - 24.3

% 4 [BULK 35-38| -~ | N/A| - - - - -1 -1 - 312

| 5 |BULK] 44-47| ML N/A | 3.4 | 21.2| 75.4| X -1 -] -1 23.2

o 6 |BULK 55-58| - N/A | - - - - -1 -1-1 24.0
7 |BULK 61-62| SM N/A 0.0| 72.5| 26.6| X Nop-Plastif 2.5

j 8|BULK 64-68| sM~sd@ N/A | 36.1| 54.9| 32.5] - 18[ 14| 4| 1.7

i o (BuLK 75-79| sp-s¥ N/A | 39.4| 55.5| 5.1 - - -1 - -

-

" Remarks:

L.

:AB. TEST SUMMARY HA]Z/
- soring No. mp83-7
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO. ypgs-s
[
a 3 B PARTICLE SIZE ANALYSIS ATTERBERG | MoisT |REMARKS
z ga LIMITS  [CONTENT]
wo fw — |8%3 SIEVE ANALYSIS (%) O
. 3 |3¢| E5 |Z23 [coseie [oraver | sanp [snrzciar| 5 [LL] PO Pl [ W (%
S ISz 8= |5C= rsy .
.\ 1 BULK| 6-8 | - N/A | - - - - -l -1-1-

i 2 BULK| 11-13| sM N/A | 9.5]|61.4] 29.1] - -|l-1-1-

3 BULK| 16-18]| - N/A | - - - - S I R

4 BULK]| 21-23| SM N/A | 28.4|51.3} 20.3| X Nom~-Plastid

vd
I

5 [BULK| 26-28 | - N/A | - - - - - -1-1-
- 6 BULK| 31-33| sM | w/A | 12.1|68.2| 19.7| - -[-1-1-
7 [BULK] 36-38| - N/A | - - - - S N U
i,
'* 8 [BULK| 41-43| - N/A | - - - - ~l-1-1-

s 9 [BULK| 46-48| SM N/A | 19.0| 46.6] 34.4| - 15| 14| 1| -

10 IBULK| 51-53| sp-sM N/A | 22.6{ 71.3 6.1 - -l -1 -1 -

: 11 |BULK| 56-58] sM N/A | 29.8] 53.7| 16.5]| - -l -1 -] -

12 |BULK| 61-631 M N/A 9.3]58.41 32.3} X 20| 18 2| -

13 |BULK] 66-68] - N/A | - - - - - - -] -

14 |BULK| 72-73| 8sM N/A 6.0 68.2] 25.8| - - -1-1 -

15 |BULK| 75-76] - N/A | - - - | - - -] -1 -
-
' 16 |BULK 76 - N/A | - - - - -l - =1 -
)
‘t Remarks:

faY

(ﬁ-'h‘

'LAB TEST SUMMARY H&E@@@

f“?oring NO., HD8 3-8 SUSITNA JOINT VENTURE
‘Susitna Hydroelectric Project




‘| BORING NO. HD83-9

W g §S'§ PARTICLE SIZE ANALYSTS ATTERBERG | MOIST |REMARKS
" = = o @%; SIEVE ANALYSIS (%) 23‘4 LIMITS ICONTENT,
%F"" g §§ gE "'g‘éé COBBLE | GRAVEL SMD SILT/CLAY %g@ LL } PL.| PL Wc("/o)
A | 1jpuk 57 | s | wa| - - - - S N R I

| 2 [BULK 10-12| sM N/A | 33.4(50.7| 15.9| X -l -1-1-

- 3 [BULK] 15-17| - N/A | - - - - - - =] -

| 4 [BULK 20-22 M N/A | 38.1|46.6| 15.3| - -l - --

p 5 |BULK| 25-27 - N/A | - - - - - - -1 -

ok 6 |BULK 30-32| sM N/A | 40.2| 42.6| 17.2| - -1 -1-1-

| 7 [BULK 35-37| - N/A | - - - - S I I

r 8 |[BULK| 40-42| M N/A | 16.4] 47.1| 36.5( X Nop-Plastif -

AL o [BULK 46-48[ sM N/A | 24.1| 44.3| 31.6| X -1 -1 -1 -

{ 10 [BULK 50-52| sM N/A | 30.4| 40.7| 28.9| - 16| 14| 2| -

™~ | 11|y 56-58[ - val - |- - - |- = -1T-

L‘ 12 [BULK 60-62| sM N/A 326 48.4| 19.0] - [ <[ = -

PL 13 |BULK 66-68| - N/A| - - - - T =1 = <

;wf- 14 {BULK 70-72| sM N/A| 27.5| 46.9| 25.6| - Noh-Plastif -

15 |BuLH 76-78| - NA| - |- - N I I R

” 16|BULK 80-82| sM N/A | 30.5| 43.5| 26.0| - -l -1 - -

;\ 17|BULK 86-88| - NAl - - - - - -1 -1 -

5 18 [BULH 90-92| - N/E| - = - = —T—T=T1=

[ Io[BuE 5557 N/A| 17.2| 47.8| 35.0] - T8 18] 3 -

. [ 20{BOCHICO-IOE - NAE - = = = - =T =1"=

:i Remarks:

A

'LAB TEST SUMMARY HA}Z“EB$@

T3oring No. mp83-9
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO. up83-

PARTICLE SIZE ANALYSIS ATTERBERG MOIST. REMARKS
SIEVE ANALYSIS (%) LIMITS ICONTENT
COBBLE | GRAVEL | SAND |SILT/CLAY

N ENENEARZ

SAMPLE NO.
SAMPLE

TYPE

UNIFIED SOIL
CLASSIFICA-
TION SYSTEM] ‘o
HYDRO-

METER

TEST

N

1 [BULKILO5-107

A

N/a | 15.4| 45.1| 39.5] X 23] 15| 8 | -

Remarks:
A

1

aad

LAB TEST SUMMARY HARZA-EBASCOH

- 'f"“}oring No. u€p83-9 SUSITNA JOINT VENTURE
“Susitna Hydroelectric Project




BORING NO. #pg3-49

e

S § < § PARTICLE SIZE ANALYSIS ATTERBERG | mMoisT |REMARKS
|9
wo | = agg SIEVE ANALYSIS (%o) S LIMITS KCONTENT]
..J. 3 |3w| En |Z2Z [COmBLE [GRAVEL | SAND [sT/ClAY| &5 [LL [ PL| PL | Wo(%d
< < > w ZzZ 59 ) >= Wy c
o o - [y DU~ T=E-
: ' Organic Content
1 puLK| 3-8 | oM N/Aa | 43.7 |13.1 | - - -1-1-1- 3. 9%
| 2 bpT | 8-10| cr~Mi| N/A | - - - - 23| 19| 4| -
- 3 BULK|10-14 | aM N/A | 44.1 |41.9| 14.0| - - =-1=-7-
4 BULK|14-18| GP-a N/A | 57.6 |32.3 | 10.1 | - R B
~ | sker [18-19] - NA | - |- Z - - -1
A 6 BULK]| 20-24| CL N/A 0.0 ] 22.1 77.9 | X 34| 20| 141 -
7 BULK| 24-28| - N/A | - - - - N R B
T | skpr|2s20| M |[na |- |- - - | 22| 19] 3] 30.3
9 [BULK| 30-34| - N/A | - - - - -l -1~ -
10 {BULK| 34-38| CL N/A 0.0} 13.5 86.5 X 32] 221 10| -
f‘,
ﬁh
F‘-‘u
Remarks:
F’w

LAB TEST SUMMARY HZ.E@S@@
T3oring No. uD83-49
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO. yps3_59

Tl o éé PARTICLE SIZE ANALYSIS ATTERBERG | MOIST | REMARKS
‘ wo Y T @55 SIEVE ANALYSIS (%) é&i
A ; g‘i;_j %E %éé COBBLE | GRAVEL | SAND [SILT/CLAY % E@ LL ] PL ] PL [ W ()
A 1 BULK| 1-4 | M N/A | 12.4 | 47.7 | 39.9| X Nom-Plasti¢ -  [Gg=2.70
’ 2 BULK| 4-8 | - N/A | - - - - -1 =-1-1-
- 3 [BULK| 10-13] - N/A | - - - - -1 ==~
‘ 4 BULK| 15-18| sM~sd N/A | 40.5 | 42.8| 16.5]| .- -l -1-1]-
- 5 |SPT | 18-20| - N/A | - - - - -1 -1~ 16.5
A 6 [BULK 21-26| SC N/A | 11.4|41.7}| 46.9] - 24| 16| 18| -

7 [BULK| 25-28| sM~sq N/A | 27.4| 44.5| 28.1| - 20| 15| 5| -
™ | slpuk|30-34| su-sd N/A | 20.1|46.1] 248 - |- |-]|-]| -
;_‘ 9 [BuLK| 35-38| sM-sd N/A | 38.8[ 42.3| 18.9| X 20| 16| 14| - |Gg=2.70
] 10 [BULK} 40-46| - N/A | - - - - -l -]-1-
#~~ | 11 |BULK 46-48| sM-Sq N/A | 31.6| 48.5| 19.9| - - ~-1-1-
J. 12 [BULK| 52-54| - N/A | - - - 1 - -1 =-1-1]-

13 [BULK 55-58| @50 N/A | 27.4]| 43.2| 25.1| - 18| 14| 4| -
~ | 14 [BULK 60-65| - N/A | - - - - - -] -] =
! 15 |BULK| 65-68| - N/A | - - - - - =1-=1-
7 | 16 [puK 70~75] sM-sd n/Aa | 36.5| 43.6| 19.8] x 18| 14| 4| - Gs=2.72
1 | 17[BuLK 75-78] SM-5Q N/A | 36.1] 45.4| 18.5] - 20 15| 5] -
18 [SPT | 78-79] - N/A | - = = = =1 =1 -1 -
~ [ IO[BUCK 8085 - N/A | - = - - =1 -1 =1 =
| 201B 85-88] 5C N/A 36.4 23,017 20.o1 X 25 1o 10] - Gg=2.70
i .~ Remarks:

o

LAB_ TEST SUMMARY _‘ H..EBS@
:‘BOI'IDQ No. HD83-50 SUSITNA JOINT VENTURE
‘Susitna Hydroelectric Project




BORING NO.
| HD83-50
" S §:‘5§ PARTICLE SIZE ANALYSIS ATTERBERG | moIsT |REMARKS
t w w — a‘%g SIEVE ANALYSIS (“/o) C')m LIMITS KCONTENT]
a. [ — — o
413 (3] 5B % 2 Z [ COBBLE [ GRAVEL | SAND [SiLT/CLAY S5 [LL]euf e fwin
| %) Vi - [a Y= DU T~
|| 21 gpT [88-89 | - N/A |- |- S I
| 22 purk|o0-~95 | - N/A | - - | - - N D
£ | 23 purk|95-98 | sM N/A | 24.6 |48.3 ] 26.7 | - 20| 17| 3| -
't | 24 purkloo-109 - N/A | - - - - N R I
A
25 BULK]05-104 sM N/A | 38.4 |45.4] 16.2 | - 20[ 19| 1] -
- 26 BT {08 = NA | = |- = - — = T= 1=
27 burkl10-114 cc | n/a | s0.9 [36.9| 12.2] - 23| 16| 7| -
= | 28 purklia-114 sM-sc| N/A | 22.3 [36.6 | 41.4 | - -|-1-1 6.8
A
_l; Remarks:

'LAB TEST SUMMARY " HARZA-EBASCO

TJoring No. mn83-50
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO. #p83-51
: 9 3«2 PARTICLE SIZE ANALYSIS ATTERBERG | MoIsT [REMARKS
o

E E, — 8 %‘;’; SIEVE ANALYSIS (°/o) C') ~ LIMITS KCONTENT
o 3 |3y| E5 | EQZ [coseiE [GRAvEL | saND [sit/clar| S5 [LL] pL] e [ woi
‘ < < > s 250 ) > Wy c
‘ B i — as SUR TE~
- 1IBUTKI 2-5 | - N/A | - = = = -t -1 -1-
f Organic Content

2 [BUrK 5-8 | - N/A | - - - - - -1 -] - 2.9%
-
3|spT | 810 | - N/A | - - - - -1 -1 -1 -
R 4 [BuLy 10-14| sp-s4 N/A | 33.5| 56.4| 10.1| - S R
! 5 [spT | 15-16| - N/A | - - - - -l -] -] 8.7
- 6 |BULK 16-18| sM N/A | 21.2| 54.9| 23.9( ~ - -] - -

7 |BULK 18-19| - N/A | - -~ - - -] - - 11.4
r"‘\
‘ 8 |BULK 20~24| sM N/A | 36.9| 49.2| 13.9| - Noh-Plastif -
- 9|spT | 24-25| - N/A | - - - - -1 -1 -] 9.1

10 |BuLH 25-28| sM N/Aa| 9.1} 45.1| 45.8( - Noh-Plpstifp -
™ | 11|suH 30-34| - NAl - |- - - | =] -1 -]-
_[ 12|SPT | 34-35| SM-SC¢ N/A 0.0 69.4| 30.6| X - -1 - 13.3
i 13|BurH 35-38] - val - |- - N I I A
; 14|spr | 38-39| - N/A | - - - - - - -] 14.5 '

Proctor D [357/
i 15|BULH 40-43| sv-s¢ N/A| 19.6| 38.5] 41.9| - 18] 14 4 - max.= 136
l 16(BuLd 45-48] sc | w/a| 20.4| 30.5] 40.1| - |21 13 o - |¥°B%; 3,700
5

,L 17|spr | 48-49 - N/A| - - - - -1 -| -] 5.2
_J_ 18|BULK 50-53| sM-s¢ N/A | 14.2| 54.9| 30.9| - 19 14 4 -
19|spT | 55-56 - N/A| - - - - -1 -1 -| 14.5
| [ 20[pud se-sq - NA| - | - - — =1 =] =[ -
i Remarks:

LAB TEST SUMMARY . HARZA-EBASCO

“3oring No.  p83-51
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO. HD-83-51
] 9 §é§ PARTICLE SIZE ANALYSIS ATTERBERG MOIST.JREMARKS
E ;l e @ %3’_ SIEVE ANALYSIS (%o) C:) « LIMITS ICONTEN
- ;: ;g %E %é’é COBBLE | GRAVEL [ SAND  [SILT/CLAY ?QI‘EE LL | rL] e | w (%)
1| 21|spr| 58-59| ML N/A | - - ~ - 10| 16| 3 7.4
3 22|BuLy 60 | - N/A| - - - - -1 -1 - -
- 23|BULH 64-65| M N/A 7.9| 66.7| 25.4| - - -] -1 =
| 24|spT | 65-66] - N/A| - - - - - - -] 9.7
" | 25|eud e6-70 M N/a| o0.7] 79.9] 19.4] - Nch—Plhstik -
A 26 |BULK 70-75| SM N/A 5.5| 62.9] 30.3] - Noph~Plastilc -
27|BuULy 76-79 scC N/A| 18.3| 33.8] 47.9| - 29 14 ¢ -
T | 2s|ser| 78-79 - N/A| - - - - - - -] 14.2
1 | 29|Buk so-8q - N/A| - - - - -1 -] -] -
‘ 30|spT| 84-89 - N/A| - - - - -1 -1 -1 17-9
r‘l‘ 31| BULK 85-8d - N/al - - - = -1 =1 =] =
32{spT| 88-89 - N/A| - - - - -1 -1 - 1I%9.
- 33| BULK 90-94 ov—-Sf N/&| 9.5] 6l.3| 29-2 - 2 S SR N
A 34[SPT| 9499 - NA] = = = = = -T15§
? 35 BULK 96-9¢  CL N/ & e 2ATIT T 35 1&4 1EL
)
.8
Remarks:
A

LAB TEST SUMMARY HARZA-EBASGCO

3oring No. wups3-51

‘ ) SUSITNA JOINT VENTURE
Susitna Hydroelectric Project



_I BORING NO. ;g3 s)

S § J(§ PARTICLE SIZE ANALYSIS ATTERBERG | moisT. |REMARKS
|\
e e | o [gE3 SIEVE ANALYSIS {%e) S e LIMITS - [CONTENT]
L[ % |39 E5 |5 27 [coseiE [GraveL | sAND [swi/claY] & [LL]eL] o [w (%)
f < <> w Z2 -0 ] >y <
: % i — oL DU - TE~
x 1 |BULK| 3-8 sp-s N/A | 39.5] 50.6 2.9 | - -1 -1-1-
2 |SPT | 8-10 SM N/A 9.1 67.7 23.2 - - - - 5.1
= 3 [BULK| 10-14| sM N/A | 39.5| 46.7 13.8 X Nop-Plasti¢ -
,f 4 |SPT | 14-15| sM N/A | 22.3|58.6| 19.1]| .- - -] - 6.1
ks
5 [BULK| 16-18] sM N/A | 31.3]|55.1| 13.2| X Nop-Plasti¢ -
_[ 6 |SPT | 18-19| sM N/A | 20.5] 53.1 26.2 - - - - 7.2

7 |BULK| 20-23| GP-GM N/A | 47.2| 41.3| 11.5| - -({=-1-1 -

8 [spT | 24-25| - N/A | - - - - - - -1 5.2
A 9 |[BULK 25-28| sM-sq N/A | 32.4| 48.1| 19.5| - -1 --1-
10 |spT 28-29| - N/a | - - - - - -1-1-
= | 11 [uLy 32-34| sM N/a | 25.3] 47.9| 26.8]| - -1 -1 -1 -
I [ 12]sPT | 34-35| M N/A | 1.9]57.4| 40.7| - -1 -T-T 7.5
m 13 |BULK| 35-38] - N/A | - - - - ST =1-=T-=
A {14 [ure] 40-43| s N/A | 27.4|47.5| 25.1| - 16| 14| 2f -
15 [SpT |44-45| s | WA | 5.5|57.8] 36.7] - -1 -] -] 8.2
™ [ 16 [pud 45-48] - N/A | - - - - -1 -1-1-
l 17 [SPT | 48-49| - N/A | - - ~ - - -1 - 3.6
v 18 [BULK| 50-53| M N/A | 28.2 44.6| 27.2| - 16| 14| 2| -
| 19 |spT | 54-55| - N/A | - - - - -1 -1-1 141
4 | 20 55-58| - NA | - |- - - -1 -]-]-

Remarks:

Lzl

'LAB TEST SUMMARY HARZA-EBASCO

{"‘30ring No. HD83-52 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO. HD-83-52

9 Z4i PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS
L9
wo|w — 9.1 % g SIEVE ANALYSIS (%o} 6 o LIMITS ICONTENT]
. 3 (3| Eb | £2Z [coseie [GrAVEL [ sAND [sti/clar| 55 [LL]rL] en | wo il
< |<€>] wi Z 50 . >y c
w Iy - oL SURE TE-
1 | 21 jspr | 52-60] - N/A | - - - - - -]-1] e.6
22 |BULK| 60-63| sM-sq N/A | 27.6 | 42.9 29.5 - 18] 14| 4| -
ha 23 IspT | 64-66| ML-CI} N/A | - - - - 201 15 5 9.4

24 IBULK| 66-68| SM N/A | 35.6 | 41.9| 27.5| - - -1-1-

25 |sPT | 68-69| - Al - |- - - -] -] =

t [ 26 pa 70-73] - NA | - |- - M R [ s
27 |spr | 74-75| - Nal| - |- - I N I

" | 28lpuy 75-77| - NAl - |- - - 1 -T-1T-1-

A4 | 29[ 81-83] - nal| - |- - - -] =1 =T

| 30 |BULK 83-86| SC N/A [ 21.8] 43.5| 35.0| - 25 14| 11| -

~ [ 31|BuLK 86-88] - NA | - | - . S N pe R
32|SPT | 88-89| - NA| - | - - — T =T

P‘ 33}|BULH 20-93| - N/A] - - - - -1 =1 =1 =

= | 34|puH 95-08| - NA| - |- _ SRR I I S
35|SPT | 98-99| - N/A| - - - - - - - 6.5

36 |BULKH100-10B sM N/A| 39.6| 42.0] 18.4| X Nop-Plpstik -

; 37 |BurK105-10B - N/A| - - - - -1 -1 -1 -
J 38|sprijos-109| - N/A| - - - - - - -] -
39|BULH110-113 - N/A| - - - - - -1 -] -
J 40|BULH115-11B SM-S¢ N/A| 31.1| 44.6| 24.3| - o R

Remarks:

e

'LAB TEST SUMMARY - HARZA-EBASCO

“3oring No. up83-s2
‘Susitna Hydroelectric Project

SUSITNA JOINT VENTURE



BORING NO.
. HD83-52 o
9 §'J(§ PARTICLE SIZE ANALYSIS ATTERBERG | mMOisT. |REMARKS
(]
B B — 8%% S'EVE ANALYSIS {n/e) 6“ LlMITS CONTENT
- 3 |3w| E& | £2% [ComLE | GRAVEL | SAND [sitT/cLar| S5 [LL | L] er [ w (%)
< < > w Z 9 ) > W (3
w @ - as S0= T2~
'J 41 BITK}18-120 SM N/A 33.01850,2 1 15,91 - =l =1=-1-
42 PUrKi23-128 - N/a |l - - - - - ] = =] -
LP‘
; 43 | spTi28-129 sc N/A | 6.4(52.4] 4a1.2] - 31} 17] 14| 9.1
| 44 BULKE30-13% SM N/A | 26.4 | 47.8| 25.8| - Nonp-Plastif -
45 BULKL35-138 - N/A | - - - - S D R
=~ | 46 |spri3s-139 c. | w/A | - - - - 34l 17] 17| 7.7
| 47 Burkl40-143 SL N/A | 22.4]41.3| 36.3] X 26| 14| 12| -
‘ 48 [BULKL50-153 SM N/A | 13.3]67.3| 19.4| X Nom—Plastit -
r 49 | - - - - - - - - - =-1-1-
50| - - - - - - - - - -1-1-
b
‘ 51 |BULK55-158 SM N/A | 12.2]68.7] 19.1| X Nop-Plasti¢ —
A 52 |[BULKL60-163 - N/A | - - - - - - -1 -
f
l 53 |BULKL65-169 SM N/A | 15.3| 70.2| 14.5| - Noh-Plastif -
n 54 |BULKL70-174 - N/A | - - - - -l - -1 -
Al 55 |BULKNL75-17F SM N/a | 10.2| 64.8| 25.0| X Noh-Plhstif — Gg=2.81
| se6lB 80-18} sw-sM N/A | 40.1( 51.8 8.1| x 17} 14| 3| - Gg=2.77
= | 57 |BULKL85-188 SM N/A| 9.0| 72.6| 18.4| X Noh-Plastif —
| 58 [BULK190-19% cL-Mi} N/A | 16.4| 31.6| 52.0| X 23| 17| 6| - Gg=2.82
!—I-
59 |BULKL95-198 - N/A | - - - - - -1 -1 -
1 | 60|BULKROO-204 CL N/a | o0.0] 21.7| 78.3) X 29 19| 10| -

Remarks:

]

'LAB TEST SUMMARY HARZA-EBASEO

3oring No. HD83-52 SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




BORING NO. HD-83-52

= lo 2 z PARTICLE SIZE ANALYSIS ATTERBERG | MOIST [REMARKS
| z Uk . LIMITS  [CONTENT]
| w o [ — |SE5 SIEVE ANALYSIS (%) S
3 |Sw| EZ | £27 [comle [orAvEL] sanp [sut/ciar] S5 [LL| pL | en | wo ()
fmm < < > w zZ a4 > W c
w v | ok Sur T 2~
A | 61 [BULKPO5-208 sM-Sd N/A | 6.3]46.8| - 22 | 18| 4| -
62 |SPT 208-20 SM N/A 7.4175.6 17.0}f - - -] -] 13.2
- 63 BULK&].O—ZLS Sw-sM N/A | 17.5] 73.5 2.0} - Noh~Plastif -

64 [BULKR15-218 SP-SM N/A 0.7} 89.4 2.4| - - -] =] -

65 |SPT R18-219p &M N/A 0.0} 86.8| 13.2| - -l -] -1 -

A | 66|BULK222-225 - N/A | - - - - R I B
67 |BULKR225-228 SM N/A | 13.6} 68.1| 18.3} - Noh~-Plastif -
68 |SPT [228~22p SM N/A| 0.0f 55.5| 44.5| - -1 -] -] 20.5

A | ©9|BULK230-23p sM N/A | 14.2f 66.7| 19.1| - -1 -1 -1 -

J_ 70 |BULK235-238 - N/A| - - - | - - =l -] -

; 71 |SPT [238-23p sM N/A| 13.8| 68.7] 17.5| - - -] -] s.1
72 |BULK240~24F SM N/a | 29.5| 52.0f 18.5| - -1 -] -1 -

- ‘

73 |BULH245-24B - N/A| - - - - - - -] -,

sM N/a| 37.6| 53.6f{ 8.9 - - -] -] -

= | 74|spT 248

75| BULH250~-256 SM N/A| 27.8| 56.3| 15.9| - - -1 -1 -

76 | BULH255-258 — N/A| - ~ - - - = -1 =

Ly 7= - - - - - - - - -] -] -

78| BULH258-26]L SM N/A | 32.5| 45.7| 21.8] - | Non-Plpstik -

~ | 79|BULH261~-26P - N/A| - - - - 1T =1 - -

80| SPT |268 sM N/A| 23.9| 63.8| 12.3| - -1 -1 -1 -
Remarks:

LAB TEST SUMMARY HARIA-EBASCD

ﬁOI’lng NO HD83-52 SUSITNA JOINT VENTURE
‘wsusitna Hydroelectric Project




BORING NO. up-83-52

e B<iE PARTICLE SIZE ANALYSIS ATTERBERG | mOIsT |REMARKS
v
W — a %%;n SIEVE ANALYSIS (%) S LIMITS ICONTENT]
s |S¢| B4 525 COBBLE | GRAVEL | SAND [sit/ctar] & =5 [LL | eu | e | w (o
= 4 |d>] wi Z S0 ) > w7 c
i 723 - o= DU~ TE~
A R1IRITKRER-27] SM N/A L 37,0180 6] 12,21 = Noh=Plhst]
22 IRTKR74-278 — N/A | -~ = = - O S N
~ |83 SPT 78-27 - N/A | - - - - - -] - -
84 |BULK278-28] SM N/Aa | 21.8] 64.3{ 13.9]| X -1 -1 -1 - Gg=2.74
]
85 |BULK282-28¢ - N/A| - - - ~ - -] -1 -
p= 86 |BULK286~-288 S-Sy N/A | 39.4| 50.2| 10.8| - Nop-P1 astiL -
87 |BUL ~29p — N/A | - = - - - -1 -} -

88 [BULK295-298 SP-S¥ N/A | 35.3] 54.0] 10.7| - -| -] - -

89 |sPT 298 - N/A | - - - - - =] = -

20 | BULK298-30p - N/A| - - - - - = -1 -

91 |BULK302-30f GP-G§ N/A | 47.5| 42.1| 10.4| X Noh~Plhsti

(9]

92 BULK307-30B SM N/A | 31.2| 47.7] 21.1| X Noh-Plpstifk -

- 93|spT [308-30p - N/A| - - - - - = =] -

Remarks:

foa

‘LAB. TEST SUMMARY H@..E@ﬂ@@@
ﬁormg No. HD83-52 SUSITNA JOINT VENTURE
wusitna Hydroelectric Project




BORING NO.
HD83-53 -

- 9 §$§ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST REMARKS
7 W - @55 susvg ANALYSIS (%) 25
A § ;g 5 E, 25,5_ COBBLE | GRAVEL | SAND [sitT/cLaY ?‘:EE NENEREARE
L 1A |BULK} 10-19| 5M 0.0| 13.4| 73.2 13.4| - -1 -1-1 -

1 [BULK} 19-22| SM 0.0| 18.3| 53.6 28.1| - 16y 16| O -
- 2 - - - - - - - -1 = --

3 |BULK 30-32| SC-8M 0.0] 27.2| 31.2| 40.4| X 22} 16 o - Gg=2.72
‘ML. .4 |BULK} 36-38( SC 0.0] 30.6] 33.6| 35.8| X 25| 15| 10| -
e 5 |SPT | 38-39| GC 0.0 39.3| 25.7| 35.0| X 36 17 19| 12.6
6 |BULK| 45-47| SC-8N 0.0] 28.2] 43.5 28.3| X 20| 14 ¢| - Gg=2.71
| 7|Bur 57-58| - - - |- - S [ R R
;m 8 |[BULK 60-62( SC 15.8| 26.4| 35.4| 22.4| - 24} 15 9 -
9 |BULK 66-68| - - - - - - S (R R
= 10 |BULK 70-72| SC 0.0l 33.2| 40.6 26.27| X 21 13 8§ -

11 |BULK 66-68| - - - - - - -1 -1-1-
;. 12 |BULK 80-82] SC 0.0 29.3| 44.1 26.6| - 19 111 8 -
). [[13]BULR B6-88[ - = = = - = =1 =1 =1 -
L 1almr K e0-0o o oo 401l a1.80 18.1) - 14 8 -
{ 15 IBULK 96-98| - - - - - = - -1 -] -
- 16 |BULK100-10p GC 0.0 36.4]| 34.3 29.3| - 221 14 § -

17 |BULH106-10B - - - ~ - - - -] - -
- 18|BULH{110-11p GC 0.0y 42.4{ 27.° 29.71 - 25| 16 QJ -
. | 19|BULKl16-11B - - - - - - -1 -] - -

Remarks:

L.

LAB TEST SUMMARY

SUSITNA JOINT VENTURE

—oring No. HD83-53 \
ousitna Hydroelectric Project



BORING NO.

HD83-53 ‘ ,

1 B4 PARTICLE SIZE ANALYSIS ATTERBERG | MOIST. |REMARKS
o 3
w | e 8%3 SIEVE ANALYSIS (V) S LIMITS JCONTENT]
| 3 [3¢| BB | 227 [coBeiE [Graver | sanp [su/ciar| S5 [ui] el e [w (v
= < g > W o < a9 > W (4
| vy [ [ Pl DU T=E=
|| 20 purki20-12 su-sc| 0.0] 20.2 [48.3 | 31.5 | - 20| 15| 5| -
.| 21 purkl26-129 - - - - - - -|1-1-1-
A~ | 22 purk}30-132 sM-sc| 0.0 35.2 [39.8| 25.0 | - 19| 14| 5| -
| 23 BULK]L39-14Q GC 0.0| 67.5 | 20.3 | 12.2| - - --1-

| 24 BULK146-148 GW 16.2| 49.7 | 28.4 5.0 X 20| 15 5] - Gg=2.69
r.ﬁ
f;'
i
5
L
«  Remarks:
18
[

rq

LAB TEST SUMMARY YARZA-EBASCO

f”{gnng No.  HD83-53 SUSITNA JOINT VENTURE
wusitna Hydroelectric Project




BORING NO.

] WWit3 ;
| 9 343 PARTICLE SIZE ANALYSIS ATTERBERG | moisT |REMARKS
O
B 3 r— E ‘% g SIEVE ANALYSIS (olﬂ) (‘D o~ LIM'TS CONTENT )
&~ | 3 [3w| EE | 527 [cosaie [Graver | sanp [su/ctav} S5t [LLTeL] e [ wi
; P-4 << > uwi Z S0 ) > W [
W |vi-] ot DU g3
L 1lputk| 3-5 | sM | 0.0 | 20.9]51.6| 27.5( - |- | -] -] -
2oLk 8-10| sM | 0.0 | 246|442 312 - |- [ -|-~-]| -
- 3 |BUuLK 13-15| sM | 0.0 | 16.9|44.2| 33.9| - |NontPlastic}
4l 18-20| sv.| 0.0 | s.8]|as5| a2.7| - | -|-]| -
| 5 [BULK] 23-25| - - - - - - - -] -
A 6 [BULK| 28-30| sM | 4.8 | 31.3| 41.6| 22.3| - -l - -1-
| | 7|BULK 33-35| sM-sq 0.0 | 28-6]43.4] 28.0| - 19| 14] 5| -
17.8| 49.4| 32.8
- 8 [BULK| 38-40} sM-sd 0.0 | 19.5| 47.8| 32.7| - 18| 14| 4| - Gg=2.72

16.3| 46.8| 36.9

9 |BULK| 43.45] sM 0.0 | 15.1| 45.8} 39.1| =~ - -1 -1 -

10 [BULK 48-50| &M 0.0 | 17.1] 53.2} 29.7| - - -1 =1 -

11 {BULK 50-51| &M 4.0 | 17.3| 39.5] 39.2| - - -1 -1 -

3L 12 |BULK 57 sM | 0.0 8.2(53.3] 38.5| - |- |-|-]|-
|| 13|BULH 60-61| SM | 0.0 | 24.8] 45.8| 29.4| - -l -1 -1 -
‘ 14 |BULK 70-71| sM 0.0 | 12.21 38.8| 49.8] - -l -1 -1 -
| 15|y 78-79] Mn | 0.0 1.1} 10.6| 88.3{ - -l -1 - -
16|puLy 82-83] M | o0.0| 2.5| 26.7| 70.8| - - -] -] -

17 |[BUuLK 88-89| sM | 0.0 | 23.7] 40.1| 36.2| - -l -1 -1 -

sM | 0.0 4.4] 46.3| 49.3| - - -1 - -

- | 18|BULK 93-94

Remarks:
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LAB TEST SUMMARY HARZA-EBASCO
- oring No. ww#3 ) SUSITNA JOINT VENTURE
Susitna Hydroelectric Project




J.. BORING NO.

| 9 3 ég PARTICLE SIZE ANALYSIS ATTERBERG | MoIST |REMARKS
l ERE e @ = 2 SIEVE ANALYSIS () E,'Z - LIMITS LCONTENT] |
i § % %_ %E g éé COBBLE | GRAVEL SAND SILT/CLAY ?_: g@ LL | PL.| PL Wc (/o)
Pt} ?19 bULK|98-99 | sM | 0.0 | 27.2 [24.8 ] 43.0} - -l-1-1-

YL; 20 huiklos-104 @ | 0.0 | 41.4 389 | 10.7] - ~{-1-1-

= | 21 puklos-109 s | 0.0 | 25.0 [43.7 | 31.3 | - S I R

ni 22 puk]i2-11] s | 0.0 | 19.8 [45.5 | 34.7 | - S I

| ? 23 BULK]18-117 sM | 0.0 | 5.1|616 | 33.3| - ---1-

;¥ | 24 BuLk]23-124 sM | 16.9] 18.7 |44.8 | 19.6 | - ~-{-1-1-

| 25 puLkl28-129 &4 | 0.0 | 40.4 |39.2 | 20.4| - -l -]-1-

| 26 Buklsa-13d s | 0.0 | 27.6 |53.4| 19.0] - -{-1-1-

Ji 27 BULK137-138 GP-GM 0.0 | 64.4]30.3| 5.4| - -l -1-1-

| |28lpuklas-144 cn | - - - — - 13 | 23] 20| -

" | 20 bukise-157 M. | 0.0 | 1.1]a3s| ssal - |- |-|-

r; . 30 [BULKL57° M. | 0.0 | 0.3]39.1f 57.4| - |- |-]-]-

ﬂ ; 31 puLkE59-16¢ M | 0.0 | 19.1|72.4| 1855 - + |-|-|-

~ 32 [BULKR61-162 sM | 0.0 | 17.7|51.0| 31.3| - | | - | -] -
| 33 [poiklea-16 OGP | 0.0 | 48.3|46.8| 49| - L [ o[- -

<); : GM | 0.0 | 47.8]|37.7| 14.7| - |- I I

{“ 34 [BULKL74-17% - - - - - - - | -!-1-

Li | 35 |BULKIL75-17¢ - - - - - - - -1]-1-

i 36 [RULKL76-17] - - - - - - = |-1-1-

}i | 37 77-178 - - | - - - I R N R

L Remarks:

L 1
LAB TEST SUMMARY | HARZA-EBASCO

Tioring No. ww#3
Susitna Hydroelectric Project

SUSITNA JOINT VENTURE




BORING NO.

| W3 |
o S 3 z PARTICLE SIZE ANALYSIS ATTERBERG | MOIST |REMARKS

b |w . Eég SIEVE ANALYSIS (7 T LUMITS  kCONTENT

a. Q. — - A o W
o 3 [Fw! & | £%22 [comsie [GravEL [ sanD [sur/ciar| ks [Lu e e [ w v

T |3E| g8 |38 ~ 3 ‘
?.i 38 BUrKigl-183 - - - — - - - - -1 =

390 BULKig8S-18¢ - | - |- |- - - i< -]-

= | 40 purkig7-188 - | - | - |- - N I O R I
1 4 BULKL90-19]1 - - - - - - - - | =] =
| a2pukesd - | - |- |- - - -] -
~ | 43 jpuklos-199 - | - |- |- _ L [T
| | 44 [BULKRO3-204 - - - |- - S e
r'.
o
el
't Remarks:
LAB TEST WA BT A . B @A
LAB TEST SUMMARY HARZA-EBASGE
, 'l-orlng No. wu#s : SUSITNA JOINT VENTURE

‘Susitna Hydroelectric Project
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3. GRADATION CURVES

3.1 River Channel

3.1.1 Main Dam

3.1.2 Upstream Cofferdam
3.1.3 Downstream Cofferdam
3.1.4 Portals

3.2 Relict Channel
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GRADATION SIZE ANALYSIS
U. §. Standard SieveVOpenings In Inches Y. §. Standard Sieve Numbers Hydrometer
12 9 6 3 2 1/ 4 /38 4 10 20 40 60 80100140 200 270 ) 100
T LI 1
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: \\ N \ ‘1\ E
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1000 500 100 50 Grain Sfze in Millimeters
GRAVEL SAND FINES
BOULDERS COBBLES Corrsa [ Fine Coarse | Medtum [ Fine s11t Stzes Eiay Sizes
"LOCATION BORING NO. |NO. OF SAMPLES] % FRACTURE + 3/4" CLASSIFICATION (USC) ALASKA POWER AUTHORITY
GRADED SANDY GRAVEL (GW-GM,
MAIN DAM | HD 83 39 208 WELL GRAD GR { U SUSITNA HYDROELECTRIC PROJECT
CENTERLINE| 10— 13, _
42-46 WATANA DEVELOPMENT
RIVER CHANNEL

}EMMENT: 48" OF SAMPLE

DAM AXIS FDN.AREA
SANDY GRAVEL GRADATION

HARLA-EBABCO

Susiine XNl vinfuAl

BATE
AUG 1983

FIGURE
DI




1 I 1 1 1 Y 1 ¥ 1 1 1 1 1 1 ¥ i i
GRADATION SIZE ANALYSIS
U, 5, Standard Sieve Openings In Inches U, 5. Standard Sieve Numbers Hydrome ter
12 9 & 3 2 sz 374 17238 4 10 20 40 60 B0100140 200 270 100
100 T T e X ¥ ¥ !
SN ™. LEGEND
\\ \ ~ ———
90 N, . WEIGHTED AVERAGE |90
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. \\ \ M
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\\ ‘\\_\\
N
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< " =
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;0 S w0
‘é \ » N g
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20 N N 20
\\ i 3 0
10 L | q 1
NN
, - )
?ooo 500 100 50 10 1 0.5 0.1 0.05 0.0 0,005 0.00!
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GRAVEL SAND FINES
BOULDERS COBBLES Coarse T Fine Cosrse | Hedium [ Fine Silt Sizes pay Sizeg
LOCATION BORING NO. |NO. OF SAMPLES| % FRACTURE + 3/4" CLASSIFICATION (USC) ALASKA POWER AUTHORITY

MAIN DAM HD 83 10,

/18

128

POORLY GRADED GRAVELLY SAND,

CENTERLINE| 11,13, 42-45

(SP-SM)

SUSITNA HYDROELECTRIC PROJECT

WATANA DEVELOPMENT

RIVER CHANNEL

COMMENT:

72' OF SAMPLE

DAM AXIS FDN. AREA

GRAV. SAND GRADATION

I} | _DArA‘ ., FIGURE
HAIA-EMADCO| AuGloe3| D2




1 | | 1 T 1 1 i i 1 1 | 1 I . 1 1}
~ GRADATION SIZE ANALYSIS
U. S. Standard Sieve Openings In Inches U. 5. Standard Sieve Numbers Hydrometer
12 9 &6 3 2 /20 34 17238 4 1 20 40 60 80100140 200 270 100
100 Lo St T T ! LEGEND
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90 Y — —— —— UPPER/LOWER RANGE
X 80
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- o M i |
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GRAVEL SAND FINES
BOULDERS COBBLES Coarse | Fine Coarse | Medium ] Fine 511t Sizes Elay Stzeg
LOCATION BORING NO. |NO. OF saMPLES| % FRACTURE + 3/4" CLASSIFICATION (Usc)_v» ALASKA POWER AUTHORITY
) - ) WELL GRADED GRAVEL, (GW)
u;:;ff“” HD 85737 8 38 10 39.4 ! SUSITNA HYDROELEGTRIC PROJECT
WATANA DEVELOPMENT
RIVER CHANNEL
COMMENT. 4/' OF SAMPLE AREA U/S OF DAM AXIS

GRAVEL GRADATION

HLALA-EBABCO

Bubting JOinl viNTURE

DAre
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FIGURE
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GRADATION SIZE ANALYSIS
U. S. Standard Sieve Openings In Inches U. 5, Standard Sieve Numbers Hydrometer
12 9 6 k 2 W0/2 ) 374 1/723/8 4 10 20 40 60 801¢0140 200 270 100
100 T N T TN ' T LEGEND .
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000 500 100 50 10 ] 0.5 0.1 0.05 0.01 0,005 0.001
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BOULDER $ GRAVEL SAND FINES
OULDERS CoBBLE Coarse | ‘Fine Coarse | Medium ] Fine 541t Sizes _p" Stzey
"LOCATION BORING NO. |NO. OF SAMPLES| % FRACTURE 4 34" CLASSIFICATION (USC) ALASKA POWER AUTHOHITY
IPSTREAM | HD 83~37-39 25 23.5 WELL GRADED SANDY GRAVEL,
e eW—6m SUSITNA HYDROELECTRIC PROJECT
WATANA DEVELOPMENT
RIVER CHANNEL
OMMENT: 97 ' OF SAMPLE AREA U/S OF DAM AXIS
SANDY GRAVEL GRADATION
NAMULA- LD oATE ~ FIGURE
j AL D! AUG 1983 D4
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GRADATION SIZE ANALYSIS
U. S. Standard Sieve Openings In Inches ¥, 5. Standard Sfeve Numbers Hydrometer
12 9 6 3 2 172 8 17238 4 10 20 40 60 80100140 200 270 100
100 " ' & F ' 1 LEGEND
NN WEIGHTED AVERAGE |gg
90 \‘: N \ — = —— UPPER/LOWER RANGE |
N \ 80
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2 o AN 50 2
> '\. .
N ¥‘\\ ;
E N 40
= 40 S \ N H
F N A N P
E 30 g 30 &
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TREAM - 6 WELL GRADED GRAVELLY SAND
UPSTREA HD 83- 38, 39 3 /5. o) £ SUSITNA HYDAOELECTRIC PROJECT
SHELL WATANA DEVELOPMENT
RIVER CHANNEL
COMMENT:  9' OF SAMPLE AREA U/S OF DAM AXIS

GRAVELLY SAND GRADATION

HSALA-EBABLO

TulINA SnT viNtURE

LATE

AUG 1983

FIGLAE
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GRADATION SIZE ANALYSIS
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OFFERDAM | 20, 2/, & 22 WATANA DEVELOPMENT
RIVER CHANNEL
OMMENT:  24° OF SAMPLE U/S COFFERDAM FDN.

GRAVEL GRADATION

HAHLA-ERABCD oATE FIGURE
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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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