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ApPENDIX El. GEOTECHNICAL TESTING OF SEDIMENT
(Modified from Exponent, 20Q1c)

E.I Introduction

This appendix presents information regarding geotechnical testing performed in 2000 on sediments in

Onondaga Lake during the Phase 2A remedial investigation (RI). This information includes sample

collection procedures, locations, and dates, as well as laboratory and field test methods and results.

From July 23 through July 30, 2000, a total of20 in-situ vane-shear tests were performed at 20 locations

within the lake, as shown in Chapter 2, Figure 2-18. Subsequently, on July 31 and August 1,2000, a total

often 2.5-m sediment cores were collected at co-located points for geotechnical laboratory testing. Where

possible, these points were located in the vicinity of other core locations where subsurface logging was

performed during this project. These locations were surveyed on the lake using global positioning system

(OPS) equipment. The testing and coring was conducted from a 1 O-m pontoon boat with a three-point

anchoring system to minimize any movement during these activities.

The equipment and test methods used for the vane-shear field testing and geotechnical core sampling and

testing are described in the next two sections, respectively.

E.2 Vane-Shear Field Testing

Yane-shear field testing of sediment was performed at 20 offshore locations (see Chapter 2, Figure 2-18)
from July 23 through July 30, 2000. Where possible, the tests were performed at 1-m depth intervals to

a total depth of2 m at Stations S338, S339A, S340YS, S342A, S343, S344, S346YS, S348, S350,
S351A, and S352A, and to a total depth of8 m at Stations S302, S309-312, S314, and S315. At some

of the planned core locations, shallow water prevented boat access and testing. Submerged debris that was

present prevented testing at some of the other core locations. These conditions necessitated that the

locations of certain cores be offset to nearby locations. In addition, the presence of relatively hard

(crust-like) layers in some cores resulted in an inability to perform vane-shear testing at the respective depth

intervals. The presence of this crust-like layer in surface sediments at Station S347 prevented vane-shear

field testing at this location.

The ASTM D2573 method was used to perform vane-shear field testing for this project. The test

equipment used was a ROCTEST M-1 000 vane borer designed for use incohesive soils. This equipment

is comprised of a boring rig, vanes, rods, couplings, and a torque recorder. The boring rig was mounted

on the pontoon boat with an opening in the deck through which the vane assembly was lowered. The test

results were graphically scribed on wax-paper disks.

The first step in the procedure was to position the boat over the targeted area by pulling on anchors

attached to both sides of the hull. This anchoring was critical inm inimizing boat movement due to wind or

the wake of another boat. After the boat was positioned in place, the vane was assembled and mounted
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on the boring rig. The wax -paper disk was aligned and calibrated to scribe a zero-torque line. The vane
was then advanced through the opening in the deck to the sediment surface. With a single thrust, the vane
was then pushed to the depth at which the test was to be performed. A torque was then applied to the
vane, using a geared torque instrument, at a rate of less than or equal to 0.1 degrees per second.
Throughout the test, a continuous graphical record of the applied torque was scribed on the wax paper.

Prior to each test, the vane was internally disengaged and the friction of the rods was measured for data
reduction purposes. Next, the vane was engaged and torque was applied to the sediment until it failed. This
was depicted on the graphical record by a pronounced drop in the torque needed to rotate the vane,
followed by an asymptotic curve for these values. At this point in the test, the vane was rapidly rotated ten
times to completely remold the sediment. A remolded shear test was then performed using the same

technique as described above.

The vane was then thrust down to the next depth interval and the next test was performed. Additional rods
were used to reach greater depths. The relatively hard layers described above were encountered at the
surface of the sediment and! or at various lower depths in the sediment at certain locations. Shear testing
was performed within these intervals if the vane could be pushed down to the desired depth using only
human force. Otherwise, the crust was broken through with mechanical force applied with on-board
equipment and the vane was pulled back, cleaned, and positioned down to the next depth interval. At the
conclusion of all tests at each core location, the vanes and rods were removed and cleaned for use at the

next location.

Vane sizes that were used varied depending on the consistency of the bottom sediment Smaller vanes were
used for relatively stiff sediments and larger vanes were used for soft sediments. The table below
summarizes the field vane sizes used for this field investigation.

Vane Dimensions Vane Constant, C
(cm x cm) (cm-3 x 10-;

5 xII 0.2

8 x 17.2 0.05

9.8xI7.5 0.024

The two smaller vanes were tapered at the bottom, and the larger vane was tapered at both ends. The
torque data collected were reduced per ASTM D2573 using the constants for the equipment provided by
the manufacturer. The shear strength values were calculated using the following equation:

Undrained shear strength in kgicm2, Su = My x C

where:

My = torque required to rotate vane in kg-cm
C = vane-form constant, in cm-3
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Thus,

My = K x (~ - ar) x C

where:

K = calibration constant ofl.05 kg-cm/cmfortorque recording head,

as provided by manufacturer

~ = distance in cm between the zero torque reference line and the

peak of the curve

ar = distance in cm between the zero torque reference line and the
circular arc scribed during the first 15 degrees of rotation

(corresponds to rod friction)

Both metric and English results for the vane-shear testing are presented below.

E.3 Geotechnical Core Collection and Testing

The 2.5-m sediment cores for geotechnical laboratory testing were collected byvibracorer in LexanlK> tubes.

As shown in Chapter 2, Figure 2-18, the 2.5-m cores were collected at ten locations on the lake, identified

as Stations S302, S311, S312, S315, S339A, S341A, S342A, S343, S344, and S351A.

After they were collected, the geotechnical samples were transported to Parratt - Wolff Laboratories, Inc.

(P-W Labs) in Syracuse, New York. P-W Labs performed the following geotechnical tests:

. Consolidation using ASTM D2435.

. Natural moisture content using ASTM D2216.

. Description and identification of soils (visual-manual) using ASTM D2488.

. Sieve analysis using ASTM D 1140.. Hydrometer analysis using ASTM D422.

. Atterberg limits using ASTM D4318.

. Specific gravity using ASTM D854.

Detailed descriptions of the above testing methods can be found in the Annual Book of ASTMStandards,

Volume 04.08 (ASTM, 200 I). In addition, the samples were analyzed for total carbonate content by

8cience Laboratories, Inc., also of Syracuse.

Originally, samples from six of the cores (i.e., from Stations 8302, S311, S312, S315, S341A, and

S351A) were planned for geotechnical testing in the laboratory. The remaining four cores (i.e., from

Stations S339, 8342A, S343, and 8344) were designated as archived samples and stored at the

laboratory in case they were needed at a later time. However, within a few days of their receipt at P- W
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Labs, vertical and horizontal cracks occurred in seven of the cores (i.e., from Stations S311, S312, S339,
S341, S342, S343, and S344). In some of the more severely cracked sections the sediment was disturbed,
and geotechnical testing was not performed for these areas. Portions of the tubes that were not cracked
were selected for analysis and, in some cases, intact sections of archived samples were substituted for

damaged sections.

In addition, some of the undisturbed sediment was too soft to be handled without causing disturbance, so
other sections were substituted. As a result of this selection process, nine samples from eight of the cores
(i.e., from Stations S302, S311, S315, S339A, S341A, S312, S344,and S351A) were subject to testing.
The respective depths from the top of the core tubes where these samples were taken are specified in the

results section that follows.

E.4 Summary of Geotechnical Test Results

This section provides a summary of results from geotechnical testing of offshore core samples collected
during the Phase 2A investigation. The results of the vane-shear field testing and geotechnical laboratory
testing are summarized in Tables El-l and EI-2, respectively. The analytical data are presented in
Appendix E2 and the consolidation test results are presented in Appendix E3.

E.4.1 Vane-Shear Field Testing

In-situ vane-shear testing was performed at 20 locations on Onondaga Lake from July 23 through July 30,
2000. This field testing was performed using the ASTM D2573 method. As described earlier, offsetting
was necessary at several locations due to the presence of underlying debris and hard, crust-like layers.
Results of the vane-shear testing revealed some interesting behavioral properties of the sediment (Table

El-l).

At testing locations where harder material was present within a softer matrix, a sawtooth-like pattern was
scribed on the graphical wax paper used to record strength measurements. These results probably
represent the gradual breakdown of a cemented structure within the softer matrix. This type of behavior
was noted for Stations S338, S339, S340 offset, S344, S343, S346, S348, S312, and S311. Near
Station S340 in particular, the lake bottom was found to alternate between layers of hard, crust-like
material and softer sediments. In some areas the hard crust could not be penetrated, and the sampling
location was moved. Higher carbonate concentrations are typically associated with areas where a hard

crust was noted.

The peak shear strengths varied from 0 pounds per square foot (pst) to 1,136 psf(0.017 kg/cm2). The
higher shear strengths corresponded to locations where hard layers were noted during testing. The
remolded strengths (strengths measured after rapid rotation of the vane within the sediment to produce a

homogeneous testing medium) varied from 0 to 41.5 psf (0.00063 kg/cm2).

The vane-shear results presented by Honeywell could not be independently verified, as the raw data used
to determine the shear strengths were not provided by Honeywell/Exponent. The shear strength is arrived
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at by multiplying the torque required to rotate the vane by a vane coefficient. One of the vane coefficients

provided by Honeywell/Exponent is likely incorrect, but it is not possible to determine which results were

affected, with the data supplied.

E.4.2 Soil Characterization Results

Based on a visual-manual description of nine samples using the ASTM D2488 method, the sediment was

classified as ML (inorganic silt) or aL (organic silt), depending on location (Table E 1-2). There was no

consistent correlation between classification and depth. Typically, it is expected that organic material is near

the surface, but the at-classified samples were from at least 14 inches below the surface.

The results of the sieve analyses (ASTM D422 and D 1140) also verified that the material was fine-grained,

with eight of nine samples having 95 percent or greater passing the #200 sieve. The hydrometer analysis

(ASTM D422) indicated that the material passing the #200 sieve was predominantly silt-sized particles,

consistent again with the classification above.

E.4.3 Atterberg Limits Results

Atterberg Limit testing was performed on nine samples, in accordance with ASTM D4318. The results

indicated that the material is non-plastic, consistent with the silt classifications provided above (Table E 1-2).

E.4.4 Moisture Content Results

As part of the sampling effort, nine samples were analyzed for moisture content per ASTM D2216. The

moisture contents ranged from 72.8 to 241.3 percent (Table El-2). There was no apparent correlation

between depth and measured moisture content.

E.4.5 Specific Gravity Results

The specific gravity of nine samples was evaluated using ASTM D854. The results ranged from 2.02 to

2.56, with an average value of2.42 (Table El-2). In general, the specific gravity of these samples

increased with depth. Typically, a lower specific gravity indicates the presence of organics; however, for

these samples, the classification of aL did not correlate with the lower specific gravities.

E.4.6 Carbonate Results

Total carbonate content was measured for nine samples. Seven of these nine samples had carbonate

contents between 30 and 35 percent. The samples with higher carbonate contents (i.e., samples from

Stations S339 and S341) were collected at locations where a relatively hard (crust) layer was noted during

vane-shear field testing.

NYSDECfTAMS Onondaga Lake RI El-5 December 2002





contained Solvay waste material. It is not known whether this cracking was the result of expansion of

certain samples after they were collected, or if there is a chemical incompatibility between some of the

samples and the tubes.

E.6 References

Das, Braja M. 1994. Principles of Geotechnical Engineering, 3rd Edition. p. 611. PWS Publishing

Company, Boston.
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Table E1-1. Onondaga Lake RI/FS Supplemental Data Phase 2A Summary of 
Vane-Shear Field Test Results

Shear Strength (Metric) Shear Strength (English)
Core Depth S - Peak S - Remolded S - Peak S - Remolded

Number Interval (m) (kg/cm2) (kg/cm2) (lb/ft2) (lb/ft2)
0.3 4.2E-05 0.0E+00 2.8 0.0
1.3 1.3E-04 0.0E+00 8.7 0.0
2.3 3.2E-04 1.6E-05 20.8 1.0
3.3 2.3E-04 1.6E-05 15.2 1.0
4.3 3.9E-04 0.0E+00 26.0 0.0
5.3 3.5E-04 1.1E-05 22.9 0.7
6.3 8.7E-04 5.3E-05 57.1 3.5
7.3 8.9E-04 0.0E+00 58.9 0.0
8.3 5.3E-04 1.1E-05 34.6 0.7
0.3 1.3E-04 0.0E+00 8.7 0.0
1.3 1.9E-03 0.0E+00 128.1 0.0
2.3 6.3E-04 1.1E-04 41.5 6.9
3.3 2.6E-04 0.0E+00 17.3 0.0
4.3 5.8E-04 5.3E-05 38.1 3.5
5.3 8.9E-04 5.3E-05 58.9 3.5
6.3 2.0E-03 1.3E-04 135.0 8.7
7.3 9.5E-04 1.6E-04 62.3 10.4
8.3 2.0E-03 3.2E-04 131.6 20.8
0.3 0.0E+00 0.0E+00 0.0 0.0
0.3 1.8E-07 0.0E+00 0.0 0.0
1.3 1.6E-04 0.0E+00 10.4 0.0
2.3 1.3E-04 0.0E+00 8.7 0.0
3.3 3.7E-04 0.0E+00 24.2 0.0
4.3 1.9E-03 0.0E+00 128.1 0.0
5.3 5.3E-04 1.1E-05 34.6 0.7
6.3 4.7E-04 5.3E-05 31.2 3.5
7.3 7.4E-04 7.9E-05 48.5 5.2
8.3 2.9E-03 7.9E-05 190.4 5.2
0.3 5.5E-04 4.2E-05 36.4 2.8
1.3 5.0E-03 2.6E-05 328.9 1.7
2.3 3.7E-04 0.0E+00 24.2 0.0
3.3 3.9E-04 0.0E+00 26.0 0.0
4.3 5.0E-03 0.0E+00 332.4 0.0
4.3 1.6E-02 6.3E-04 1041.5 41.5
5.3 1.8E-03 7.9E-05 115.6 5.2
6.3 1.6E-03 1.1E-04 103.9 6.9
7.3 1.3E-03 5.3E-05 86.6 3.5
8.3 2.2E-03 3.7E-04 147.2 24.2
0.3 3.2E-04 0.0E+00 20.8 0.0
1.3 6.6E-04 2.6E-05 43.3 1.7
2.3 4.5E-03 0.0E+00 297.8 0.0
3.3 1.1E-03 7.9E-05 72.7 5.2
4.3 4.2E-04 5.3E-05 27.7 3.5

    S310

    S309

    S302

    S312

    S311
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Table E1-1. (cont.)

Shear Strength (Metric) Shear Strength (English)
Core Depth S - Peak S - Remolded S - Peak S - Remolded

Number Interval (m) (kg/cm2) (kg/cm2) (lb/ft2) (lb/ft2)
5.3 6.6E-04 1.1E-04 43.3 6.9
6.3 2.9E-03 2.1E-04 193.9 13.8
7.3 8.9E-04 2.1E-04 58.9 13.8
8.3 1.1E-03 0.0E+00 72.7 0.0
0.3 1.3E-04 1.6E-05 8.7 1.0
1.3 2.7E-04 3.7E-05 18.0 2.4
2.3 5.0E-04 1.7E-04 32.9 11.1
3.3 6.9E-04 1.6E-04 45.7 10.4
4.3 8.1E-04 1.6E-04 53.7 10.4
5.3 1.1E-03 7.9E-05 71.0 5.2
6.3 8.1E-04 2.1E-04 53.7 13.8
7.3 1.6E-03 2.6E-04 107.3 17.3
8.3 3.2E-03 5.3E-04 207.7 34.6
0.3 2.6E-05 0.0E+00 1.7 0.0
1.3 1.6E-04 1.1E-05 10.4 0.7
2.3 2.4E-04 2.6E-05 15.6 1.7
3.3 3.9E-04 5.3E-05 26.0 3.5
4.3 7.5E-04 7.9E-05 49.2 5.2
5.3 6.3E-04 6.3E-05 41.5 4.2
6.3 8.9E-04 1.2E-04 58.9 7.6
7.3 1.3E-03 3.2E-04 86.6 20.8
8.3 1.0E-03 5.3E-05 65.8 3.5
0.3 9.6E-07 0.0E+00 0.1 0.0
1.3 1.1E-05 5.0E-07 0.7 0.0
2.3 7.8E-03 4.2E-04 512.4 27.7
0.3 5.5E-07 0.0E+00 0.0 0.0
1.3 1.6E-05 2.5E-07 1.0 0.0
2.3 2.1E-03 3.4E-04 138.5 22.2
0.3 7.1E-03 3.2E-04 468.1 20.8
0.9 1.9E-02 (See Note 3) 1263.1 (See Note 3)

    S341A 1,2 0.3 4.6E-03 6.3E-05 304.7 4.2
0.3 1.2E-03 0.0E+00 76.2 0.0
1.3 3.4E-04 1.5E-04 22.5 9.7
2.3 1.5E-03 0.0E+00 96.9 0.0
0.3 1.3E-02 0.0E+00 886.4 0.0
1.3 1.7E-02 5.3E-04 1135.7 34.6
2.3 3.6E-03 6.3E-04 235.4 41.5
0.3 1.1E-06 0.0E+00 0.1 0.0
1.3 2.1E-05 4.8E-07 1.4 0.0
2.3 2.4E-05 0.0E+00 1.6 0.0
2.3 1.3E-03 4.2E-04 83.1 27.7
0.3 2.2E-03 1.1E-04 142.0 6.9
1.3 2.5E-04 2.6E-05 16.6 1.7

    S343

    S344

    S346VS

    S314

    S312 (Cont.)

    S342A

    S340VS 1,2

    S315

    S339A

    S338
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Table E1-1. (cont.)

Shear Strength (Metric) Shear Strength (English)
Core Depth S - Peak S - Remolded S - Peak S - Remolded

Number Interval (m) (kg/cm2) (kg/cm2) (lb/ft2) (lb/ft2)
    S346VS (Cont.) 2.3 4.5E-03 1.6E-04 294.3 10.4
    S347 (See Note 4) (See Note 4) (See Note 4) (See Note 4) (See Note 4)

0.3 2.9E-03 6.3E-05 193.9 4.2
1.3 8.3E-04 1.1E-05 54.7 0.7
2.3 2.6E-03 2.6E-05 169.7 1.7
0.3 1.3E-03 5.8E-05 84.8 3.8
1.3 6.8E-04 1.1E-04 45.0 6.9
2.3 5.8E-04 5.3E-05 38.1 3.5
0.3 2.1E-04 0.0E+00 13.8 0.0
1.3 9.7E-04 8.4E-05 64.1 5.5
2.3 6.6E-04 1.1E-04 43.6 6.9
0.3 4.8E-04 5.3E-05 31.5 3.5
1.3 3.2E-04 2.1E-05 20.8 1.4
2.3 7.4E-04 7.9E-05 48.5 5.2

Notes:
1.  Sample locations were adjusted if the proposed sample location could not be accessed due to shallow
      water depth and/or the presence of tires and other debris.
2.  Sampling could not be performed at all proposed depths because of the presence of impenatrable sediments.
3.  Remolded test could not be performed due to equipment difficulties.
4.  Vane-shear testing was not performed at location S347 because of the presence of impenatrable sediments.

    S352VS

    S348

    S350

    S351A

Page 3 of 3 December 2002



Table E1-2.  Onondaga Lake RI/FS Supplemental Data Phase 2A Summary of Laboratory Geotechnical Test Results

Sample ID: CT-001 CT-002 CT-003 CT-004 CT-005 CT-005 CT-006 CT-007 CT-008 CT-009 CT-010
Station ID: S302 S315 S311 S312 S339 S339 S341 S342 S343 S344 S351

Date: 8/1/2000 8/1/2000 7/31/2000 7/31/2000 7/31/2000 7/31/2000 7/31/2000 7/31/2000 8/1/2000 7/31/2000 7/31/2000
Depth (from top of tube): 1.37 m 1.52 m 1.70 m 1.37 m 0.36 m 1.91 m 1.68 m NA NA 0.64 m 1.80 m

Geotechnical Parameter 1

Description and Identification of Soils 2 OL OL ML ML OL OL ML NA NA ML ML
Natural Moisture Content (% Dry Weight) 72.8 157.8 139.8 141.2 135.2 241.3 118.2 NA NA 90.6 74.3
Specific Gravity of Solids 2.63 2.21 2.56 2.02 2.54 2.50 2.52 NA NA 2.32 2.46
% Passing No. 200 Sieve 99.5 97.1 98.2 99.7 96.1 98.9 95.0 NA NA 96.5 50.3
Atterberg Limits Non-Plastic Non-Plastic Non-Plastic Non-Plastic Non-Plastic Non-Plastic Non-Plastic NA NA Non-Plastic Non-Plastic
Compression Index, Cc 

3 (See Note 4) (See Note 5) 0.75 1.15 (See Note 5) 2.82 1.15 NA NA 0.39 0.70
Total Carbonate (%) 35 17 34 32 32 30 35 NA NA 33 23

Notes:
Geotechnical tests performed by Parratt Wolff Laboratories, Inc. in East Syracuse, New York
NA - Not Applicable (Test not performed on sample)
1.  Test methods included:
     ASTM D2435 - Consolidation Test
     ASTM D2216 - Natural Moisture Content
     ASTM D2488 - Description and Identification of Soils (Visual-Manual)
     ASTM D422 & D1140 - Sieve Analysis
     ASTM D422 - Hydrometer Analysis
     ASTM D4318 - Atterberg Limits
     ASTM D854 - Specific Gravity
     Total Carbonate
2.  Soil Identification:
     OL - organic silts and silty clays
     ML - inorganic silts and very fine sands
3.  See Appendix E3 for a complete set of consolidation test results.
4.  Consolidation tests could not be performed due to the sample being too liquid.
5.  Condolidation tests could not be completed due to "softness" of the sample.
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Sample information for the feasibility study

Sample 
Number Station ID Date Sample ID Field Rep

Upper 
Depth

(m)

Lower 
Depth

(m)
Core 

Length
Data 

Package ID
SB0019 S344 07/27/00 SB0019 1 0.3 1 2M K2005759
SB0020 S344 07/27/00 SB0020 1 2 2M K2005759
SB0029 S338 08/03/00 SB0029 0.3 1.3 2M K2005951
SB0030 S338 08/03/00 SB0030 1.3 2 2M K2005951
SB0031 S339 08/03/00 SB0031 0.3 1 2M K2005951
SB0032 S339 08/03/00 SB0032 1 1.68 2M K2005951
SB0033 S340 08/03/00 SB0033 0.3 1 2M K2005951
SB0034 S340 08/03/00 SB0034 1 2 2M K2005951
SB0037 S342 07/27/00 SB0037 0.3 1 2M K2005759
SB0038 S342 07/27/00 SB0038 1 2 2M K2005759
SB0039 S343 08/04/00 SB0039 1 0.3 1 2M K2005960
SB0040 S343 08/04/00 SB0040 1 2 2M K2005960
SB0045 S346 08/04/00 SB0045 0.3 1.6 2M K2005960
SB0046 S346 08/04/00 SB0046 1.6 2 2M K2005960
SB0047 S347 08/04/00 SB0047 0.3 1 2M K2005960
SB0048 S347 08/04/00 SB0048 1 2 2M K2005960
SB0049 S348 08/05/00 SB0049 0.3 1.1 2M K2006045
SB0050 S348 08/05/00 SB0050 1.1 2 2M K2006045
SB0053 S350 08/05/00 SB0053 0.3 0.92 2M K2006045
SB0054 S350 08/05/00 SB0054 1 0.92 2 2M K2006045
SB0055 S351 08/05/00 SB0055 0.3 1 2M K2006045
SB0056 S351 08/05/00 SB0056 1 2 2M K2006045
SB0057 S352 08/10/00 SB0057 0.3 1 2M K2006154
SB0058 S352 08/10/00 SB0058 1 2 2M K2006154
SB0063 S341 08/04/00 SB0063 0.3 0.85 2M K2005960
SB0064 S341 08/04/00 SB0064 0.85 1.6 2M K2005960
SB0067 S350 08/05/00 SB0054 2 0.92 2 2M K2006045
SB0070 S344 07/27/00 SB0019 2 0.3 1 2M K2005759
SF0049 S302 08/14/00 SF0049 0.15 0.3 8M K2006427
SF0062 S309 08/14/00 SF0062 0 0.15 8M K2006427
SF0063 S309 08/14/00 SF0063 0.15 0.3 8M K2006427
SF0064 S310 08/14/00 SF0064 0 0.15 8M K2006427
SF0065 S310 08/14/00 SF0065 0.15 0.3 8M K2006427
SF0068 S312 08/14/00 SF0068 0 0.15 8M K2006427
SF0069 S312 08/14/00 SF0069 0.15 0.3 8M K2006427
SF0072 S314 08/10/00 SF0072 0 0.15 8M K2006154
SF0073 S314 08/10/00 SF0073 0.15 0.3 8M K2006154
SF0075 S315 08/14/00 SF0075 0.15 0.3 8M K2006427
SF0112 S344 07/27/00 SF0112 0.15 0.3 2M K2005759
SF0119 S341 08/04/00 SF0119 1.6 2 2M K2005960
SF0121 S338 08/03/00 SF0121 0 0.15 2M K2005951
SF0123_E S339 08/03/00 SF0123_E 1.68 2 2M K2005951
SF0123 S340 08/15/00 SF0123 1 0 0.02 2M K2006339
SF0123_R S340 08/15/00 SF0123 2 0 0.02 2M K2006412
SF0124 S339 08/03/00 SF0124 0 0.15 2M K2005951
SF0125 S339 08/03/00 SF0125 0.15 0.3 2M K2005951
SF0126 S340 08/03/00 SF0126 0 0.15 2M K2005951
SF0127 S340 08/03/00 SF0127 0.15 0.3 2M K2005951
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Sample information for the feasibility study (cont.)

Sample 
Number Station ID Date Sample ID Field Rep

Upper 
Depth

(m)

Lower 
Depth

(m)
Core 

Length
Data 

Package ID
SF0128 S341 08/04/00 SF0128 0 0.15 2M K2005960
SF0129 S341 08/04/00 SF0129 0.15 0.3 2M K2005960
SF0130_T S342 08/10/00 SF0130_T 0 0.15 2M K2006154
SF0131 S342 07/27/00 SF0131 0.15 0.3 2M K2005759
SF0132 S343 08/04/00 SF0132 0 0.15 2M K2005960
SF0133 S343 08/04/00 SF0133 0.15 0.3 2M K2005960
SF0138 S346 08/04/00 SF0138 0 0.15 2M K2005960
SF0139 S346 08/04/00 SF0139 0.15 0.3 2M K2005960
SF0140 S347 08/04/00 SF0140 0 0.15 2M K2005960
SF0141 S347 08/04/00 SF0141 0.15 0.3 2M K2005960
SF0142 S348 08/05/00 SF0142 0 0.15 2M K2006045
SF0143 S348 08/05/00 SF0143 0.15 0.3 2M K2006045
SF0146 S350 08/05/00 SF0146 0 0.15 2M K2006045
SF0147 S350 08/05/00 SF0147 0.15 0.3 2M K2006045
SF0149 S351 08/05/00 SF0149 0 0.15 2M K2006045
SF0151 S352 08/10/00 SF0151 0 0.15 2M K2006154
SF0152 S352 08/10/00 SF0152 0.15 0.3 2M K2006154
SF0167 S343 08/04/00 SB0039 2 0.3 1 2M K2005960
SF0173 S351 08/15/00 SF0173 0 0.02 2M K2006339
VC0009 S302 07/22/00 VC0009 0.3 0.59 8M K2005515
VC0010 S302 07/22/00 VC0010 0.59 1.59 8M K2005515
VC0011 S302 07/22/00 VC0011 1.59 2.59 8M K2005515
VC0012 S302 07/22/00 VC0012 2.59 3.59 8M K2005515
VC0013 S302 07/22/00 VC0013 3.59 4.59 8M K2005515
VC0014 S302 07/22/00 VC0014 4.59 5.59 8M K2005515
VC0015 S302 07/22/00 VC0015 5.59 6.59 8M K2005515
VC0016 S302 07/22/00 VC0016 6.59 7.61 8M K2005515
VC0065 S309 07/20/00 VC0065 0.74 1.74 8M K2005510
VC0066 S309 07/20/00 VC0066 1 1.74 2.74 8M K2005510
VC0067 S309 07/20/00 VC0067 2.74 3.74 8M K2005510
VC0068 S309 07/20/00 VC0068 3.74 4.74 8M K2005510
VC0069 S309 07/20/00 VC0069 4.74 5.78 8M K2005510
VC0070 S309 07/20/00 VC0070 5.78 6.27 8M K2005510
VC0071 S309 07/20/00 VC0071 6.27 6.74 8M K2005510
VC0072 S309 07/20/00 VC0072 6.74 6.96 8M K2005510
VC0073 S310 07/20/00 VC0073 0.3 1 8M K2005510
VC0074 S310 07/20/00 VC0074 1 2 8M K2005510
VC0075 S310 07/20/00 VC0075 2 3 8M K2005510
VC0076 S310 07/20/00 VC0076 1 3 4 8M K2005510
VC0077 S310 07/20/00 VC0077 4 5 8M K2005510
VC0078 S310 07/20/00 VC0078 5 6 8M K2005510
VC0079 S310 07/20/00 VC0079 6 6.53 8M K2005510
VC0080 S310 07/20/00 VC0080 6.53 7.24 8M K2005510
VC0081 S311 07/20/00 VC0081 0.3 1 8M K2005510
VC0082 S311 07/20/00 VC0082 1 2 8M K2005510
VC0083 S311 07/20/00 VC0083 2 3 8M K2005510
VC0084 S311 07/20/00 VC0084 3 4 8M K2005510
VC0085 S311 07/20/00 VC0085 4 5 8M K2005510
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Sample information for the feasibility study (cont.)

Sample 
Number Station ID Date Sample ID Field Rep

Upper 
Depth

(m)

Lower 
Depth

(m)
Core 

Length
Data 

Package ID
VC0086 S311 07/20/00 VC0086 5 6 8M K2005510
VC0089 S312 07/20/00 VC0089 0.3 1 8M K2005510
VC0090 S312 07/20/00 VC0090 1 2 8M K2005510
VC0091 S312 07/20/00 VC0091 1 2 3 8M K2005510
VC0092 S312 07/20/00 VC0092 3 4 8M K2005510
VC0093 S312 07/20/00 VC0093 4 5 8M K2005510
VC0094 S312 07/20/00 VC0094 5 6 8M K2005510
VC0095 S312 07/20/00 VC0095 6 7 8M K2005510
VC0105 S314 07/19/00 VC0105 1 0.3 1 8M K2005531
VC0106 S314 07/19/00 VC0106 1 2 8M K2005531
VC0107 S314 07/19/00 VC0107 2 3 8M K2005531
VC0108 S314 07/19/00 VC0108 3 4 8M K2005531
VC0109 S314 07/19/00 VC0109 4 5 8M K2005531
VC0110 S314 07/19/00 VC0110 5 6 8M K2005531
VC0111 S314 07/19/00 VC0111 6 7 8M K2005531
VC0112 S314 07/19/00 VC0112 7 8 8M K2005531
VC0113 S315 07/19/00 VC0113 0.3 1 8M K2005531
VC0114 S315 07/19/00 VC0114 1 2 8M K2005531
VC0115 S315 07/19/00 VC0115 2 3 8M K2005531
VC0116 S315 07/19/00 VC0116 3 4 8M K2005531
VC0117 S315 07/19/00 VC0117 4 5 8M K2005531
VC0118 S315 07/19/00 VC0118 5 6 8M K2005531
VC0119 S315 07/19/00 VC0119 6 6.73 8M K2005531
VC0120 S315 07/19/00 VC0120 6.73 7.67 8M K2005531
VC0186 S310 07/20/00 VC0076 2 3 4 8M K2005510
VC0192 S309 07/20/00 VC0066 2 1.74 2.74 8M K2005510
VC0193 S312 07/20/00 VC0091 2 2 3 8M K2005510
VC0200 S314 07/19/00 VC0105 2 0.3 1 8M K2005531
VC0209 S309 07/20/00 VC0209 6.96 7.3 8M K2005510
VC0210 S309 07/20/00 VC0210 7.3 7.89 8M K2005510
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Sample information for the grain size study

Sample Number Station ID Date Sample ID Data Package ID
GS0001 S410 07/17/00 GS0001 K2005397
GS0002 S411 07/17/00 GS0002 K2005397
GS0003 S412 07/17/00 GS0003 K2005397
GS0004 S413 07/17/00 GS0004 K2005397
GS0005 S414 07/17/00 GS0005 K2005397
GS0006 S415 07/17/00 GS0006 K2005397
GS0007 S416 07/17/00 GS0007 K2005397
GS0008 S417 07/17/00 GS0008 K2005397
GS0009 S418 07/17/00 GS0009 K2005397
GS0010 S419 07/17/00 GS0010 K2005397
GS0011 S420 07/17/00 GS0011 K2005397
GS0012 S421 07/17/00 GS0012 K2005397
GS0013 S422 08/15/00 GS0013 K2006342
GS0014 S423 08/15/00 GS0014 K2006342
GS0015 S425 08/15/00 GS0015 K2006342
GS0016 S424 08/15/00 GS0016 K2006342
GS0017 S426 08/15/00 GS0017 K2006342
GS0018 S427 08/15/00 GS0018 K2006342
GS0019 S428 08/15/00 GS0019 K2006342
GS0020 S429 08/15/00 GS0020 K2006342
GS0021 S430 08/15/00 GS0021 K2006342
GS0022 S431 08/15/00 GS0022 K2006342
GS0023 S432 08/15/00 GS0023 K2006342
GS0024 S433 08/15/00 GS0024 K2006342

Note:  The sampling depth for the grain size study was 0 to 2 cm.
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Appendix E3

Geotechnical Data from
Parratt-Wolff Laboratories 

 




























































































































































































	RI Appendix E Cover Sheets
	RI Appendix E1 Text
	RI Appendix E1 Tables
	RI Appendix E2 Tables
	RI Appendix E2 Analytical Report Samples GB0001 to GB0024
	RI Appendix E2 Analytical Report Samples SB0019 to SB0070
	RI Appendix E2 Analytical Report Samples SF0049 to SF0173
	RI Appendix E2 Analytical Report Samples VC0009 to VC00079
	RI Appendix E2 Analytical Report Samples VC0080 to VC0114
	RI Appendix E2 Analytical Report Samples VC0115 to VC0210
	RI Appendix E3



