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1.0 INTRODUCTION

New Bedford Harbor is a tidal estuary located between the City of-
New Bedford and the Town of Fairhaven at the Head of Buzzards Bay,
Massachusetts, as shown in Figure 1. The harbor sediment contains

elevated levels of polychlorinated biphenyls (PCBs) and heavy

metals.

This report presents results of a preliminary geotechnical
investigation conducted at the New Bedford Harbor Superfund site
in Bristol County, Massachusetts. The information obtained from
this investigation will be wused 1in the evaluation of the
engineering feasibility of various remediation alternatives
considered for this site. This work has been funded by the United
States Environmental Protection Agency (EPA) under REM III_

Contract No. 68=-01-7250 to Ebasco Services, Inc. (Ebasco).

The report contains four main sections as follows:

o Section 1, Introduction
o Section 2, Subsurface Investigation

o Section 3, Geotechnical Laboratory Investigation
o Section 4, Subsurface Conditions
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o] Area slightly south of the hurricane barrier as

designated by boring BW-107

o Area south of the hurricane barrier as designated by

borings BW-108A and BW-108B

The North Terminal Area is within the offshore and onshore zones.
The North Terminal area is a commercial development with parking
lots (predominantly stone and gravel), shipping docks, wharfs,

warehouses, manufacturing plants, and various other buildings.

Marsh Island, an abandoned spoils site, and presently the location
of three radio transmission towers, is within <zhe onshore =zone.
Ground cover is predominantly marsh grasses with additional brush

and small trees scattered about.

The Conrail Rail Yard is located in a peripheral upland zoné. At
one time the rail yard was used for the transfer, loading, and
storage of raw materials, manufactured goods, =tc. At present,
rail spurs, abandoned buildings, rail relics, and miscellaneous
refuse (e.g., used paper and plastic products, abandoned cars,
used machinery parts, etc.) are scattered on site. Additionally,
the area is moderately vegetated with grasses, brush, and small

trees.

5.88.106
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1.2 PROJECT DESCRIPTION

The New Bedford Harbor Superfund site includes the lower and upper
harbor, and a portion of Buzzards Bay. The EPA has authorized a
work assignment (Work Assignment No. 04-1L43) to perform a
Remedial Investigation/feasibility Study (RI/FS) fer the site.
The objective of the preliminary geotechnical_investigation is to

provide information to evaluate the engineering feasibility of

several remediation alternatives. These alternatives are as
follow§: |

o disposal (e.g., confined aquatic disposal, etc.)

o} removal (e.g., dredging, etc.)

o containment (e.g., earthen dikes, double sheet pile

walls, etc.)

The preliminary geotechnical investigation accomplished this
objective at seven areas within the harbor site (see Section 1.1,
Site Description) through the execution of the following

activities:

o) A total of 24 explorations were drilled including 13
borings and 2 probes offshore; and 8 borings and 1 probe

on land, at locations shown in Figure 2. All drilling

5.88.106
0009.0.0 -
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activities were completed in accordance with ASTM D420

and OSHA modified level D personal protection.

Soil and rock samples were obtained from the boring
explorations using a standard split-spoon sampler,
2-inch and 3=inch thin-walled tube samplers, and a

single and double barrel rock core sampler.

Piezometers were installed to measure groundwater levels

in six of the land borings.

Field wvane shear tests (EVST) were conducted to
determine variations in shear strength 'within the

surficial cohesive soils (organic silt).

Field drilling, sampling, and testing were monitored and
documented full time by gqualified Jordan engineers and

geologists.

All explorations were surveyed for location and
elevation using survey control points established by
Diversified Technologies Corporation under EPA Work
Assignment No. 04-1L43 (see Final Field Survey Location
Control Report, New Bedford, Massachusetts, DTC

August 23, 1988).

1-7
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Soil samples were screened for PCB concentrations prior
to physical laboratory testing.

Physical 1laboratory tests were performed on selected
soil samples to better define the classification and

engineering properties of the subsurface soils.



2.0 SUBSURFACE INVESTIGATION

.

Subsurface explorations made for the preliminary geotechnical
investigation were performed to establish thicknesses,
classificaéion, and engineering properties of the various soil
strata, and to determine bedrock depths. In January and February
1988, 21 borings and three probes were drilled by G2ZA Drilling,
Inc. of Canton, Massachﬁsetts, within the harbor area at locations
shown in Figure 2. The bo;ings were monitored on a full time
basis by Jordan engineers and geologists. EPA dermal Level C
personal protective equipment was used. Horizontal and vertical
locations of each exploration were surveyed by Diversified
Technologies Corp. (DIC) of North Haven, Connecticut. Horizontal
and vertical control was previously established by the USACE.
Horizontal location control for the explorations are referenced

according to the 1,000-foot grid system superimposed in Figure 2.

Explorations were conducted offshore using a barge-mounted Acker
skid rig, and on land (onshore and peripheral upland areas) using
a truck rig. Thirteen offshore borings included BW-101l, BW-103
through BW-107, BW-108A, BW-~108B (BW-108B was drilled because a
boulder was encountered in BW-1084A), BW-10%9A, BW-109B (BW-109B was
drilled to obtain 3-inch thin-wall tube samples that could not be
obtained in BW-109A), and BW-110 through BWw-112. Eight 1land
borings included BL-101 throuéh BW-108 with piezometers installed

in each one except BL-106 and BL-108. The probes included two

5.88.106
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offshore, and one on land; PW-102 and PW-103, and PL-101;
respectively. Jordan's on-site exploration monitoring included

éhe following:

o All exploratory drilling, soil and rock sampling, and
piezometer installations were continuously observed by

qualified engineers or geologists.

o) Explorations were logged in the field with saﬁples
classified according to procedﬁres outlined in ASTM
D2488. The logging and classifying of soil and rock
samples were recorded on aYSoil Boring Log and a Rock

Core Identification Log, respectively.

o} A complete and accurate field log was maintained for
each exploration, including project name, exploration
number, rig type, drilling company, driller's name, name
of Jordan field personnel, casing size and type, water
depth whén applicable, sample number and depth, Standard
Penetration Test (SPT) N-values, casing or probe rod
blows per foot of penetration, and soil or rock

classification and description.

o A field notebook was maintained by Jordan personnel at
each drill rigqg. The notebook was a standard bound
survey book. Entries included dates, weather

2=-2
5.88.106
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conditions, personnel and drillers, level of personal
protection used, and any pertinent observation deemed

necessary to document.

o) Prior to leaving the site each day, chain-of-custody
record forms were completed for each sample by Jordan

field personnel.

o The samples were stored in coolers filled with
cushioning material to deter adverse movement during

shipment, and to prevent freezing.

o All documentation required to accompany the samples
during shipment was kept in a sealed plastic bag and
placed into the c¢ooler. All soil and rock samples
shipped to the soils laboratory for geotechnical testing
were accompanied with a geotechnical laboratory
Hazardous Material (HAZ/MAT) sample tracking form, and a
chain-of-custody record form. An analysis request form
and chain-of-custody record form were sent with all soil
samples shipped to the analytical laboratory for PCR

screening.

To summarize information recorded in the field, engineering logs
were prepared and are presented 1in Appendix A. These logs

describe the soil coloration, texture, consistency, and other

5.88.106
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pertinent information in accordance with ASTM D2488. AdditionaL
information recorded on the‘ logs includes depth and type of
samples, laboratory test designations, measured water contents,
and EFVSTs (rock core, and piezometer data when applicable). A key

to the descriptions, symbols, and terms used in the engineering

logs is presented on Sheet A-2 in Appendix A.

Five additional explorations were drilled in the North Terﬁinal
area prior to Jordan's preliminary geotechnical investigation.
Borings 1, 2, 3, 4, and‘S were drilled by GZA Drilling, Inc. of
Canton, Massachusetts in the winter of 1985. Locations are shown
in Figure 2. Boriné logs for these five explorations are included

in Appendix A.

2.1 DRILLING AND SAMPLING

Twenty-one borings and three probes were drilled in January and

February l1988. The exploration program consisted of the
following:
o Offshore Explorations
- Six 3-inch cased borings plus rock core

Three 3-inch cased borings

5.88.106
0015.0.0



- Two 4-inch cased borings plus rock core

- Two 4-inch cased borings
- Two BW rod probes
o] Land
- Six 3-inch cased borings plus rock core
- Two 3-inch cased borings
- Piezometers installed in six borings
- One BW rod probe

A summary of pertinent exploration data is presented in Table 1.

Borings were advanced in accordance with the gereral procedures of
ASTM D1586 <to refusal, or in the case of BW-109B, end of
exploration. Refusal was generally defined as 100 blows with no
penetration during a standard penetration test (SPT). Selected
borings, indicated in Table 1, obtained a B or N size rock core to
determine if the refusal surface was bedrock. Borings were
advanced using threaded flush joint 3- or 4-inch inside diameter
(ID) casing; and jet water, and wash rotary drilling techniques
for the offshore and land borings; respectively. Advancement of
the casing was accomplished using a 300-pound drive hammer with an
18-inch drop. The number of blows required to advance the casing
each foot was recorded. Whenever exceedingly hard drilling was

encountered, such as very dense till or boulders, systematic

5.88.106
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TABLE 1
SUMMARY OF ENGINEERING LOGS
Piezometer
Depth to Water
Rock Core Slotted Level
Lambert Grid Surface Refusal Length Pipe 2/18/88

Exploration Date of Coordinates Elev. Depth Elev. Rec. RQD Midpoint @ Time
Designation Exploration Northing Easting (MSL,ft.)  (feet)  (MSL,ft. (feet) <) (feet) (MSL,ft.)

BW-101 1/22-1/26/88 236,431.1 758,147.7 -9.4 39.0 -48.4 4.0 59.0

BW-103 1/15/88 229,213.7  761,049.8  -8.4 25.5 -33.5 215

BW-104 1/13-1/14/88 229,185.0 760,252.1 -6.0 32.8 -38.8

BW-105 1/8/88 228,300.0 760,300.0 -6.2 14.5 -20.5

BW-106 1/19/88 227,339.8  760,160.5 -3.0 21.7 -24.7 5.0 59.0

BW-107 2/11/88 226,530.0 762,170.0 -17.2 28.7 -45.9 ng_ 87.7

BW-108A 1/21/88 225,409.7 761,717.5 -11.4 5.0 -16.4 B

BW-108B 1/21/88 225,409.7  761,711.5 -11.4 8.0 -19.4

BW-109A 2/4-2/9/88 235,423.1  760,428.7 -8.9 42.8 -51.7 5.3 12.3

BW-109B 2/9/88 235,423.1 760,428.7 -8.9 No Refusal 23

BW-110 2/9-2/10/88 235,074.2 759,998.6 -10.3 62.0 -70.3

Bw-111 1/28-2/3/88 236,217.3  759,102.1 -5.7 713.0 -78.7 1.75 0.0

BW-112 2/3/88 236,565.6 759,866.2 -6.3 42.8 -49.1 '

PW-102 1/13/88 228,258.3 760,727.1 -9.1 20.4 -29.4

PW-103 1/20/88 227,362.4 1760,718.7 -4.9 20.6 -25.5

5.88.106T
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TABLE 1 (Continued)
SUMMARY OF ENGINEERING LOGS
Piezometer
Depth to Water
Rock Core Slotted ~ Level
. Lambert Grid Surface Refusal Length Pipe 2/18/88
Exploration Date of Coordinates Elev. Depth Elev. Rec. RQD Midpoint @ Time
Designation Exploration Northing Easting (MSL,ft.)  (feet) (MSL,ft.) (feet) (%) (feet) (MSL,ft.)
BL-101 1/18/88 236,759.3  756,767.1 7.9 23.3 -15.4 %;Q 72.0 19.5 4.7/11:45
: .8
BL-102 1/22/88 236,031.0 757,082.3 7.4 6.3 1.1 5.0 98.0 4.7 4.5/11:55
4.9
5.0 84.0
4.2
BL-103 1/19-1/20/88 235,481.9  757,107.0 7.1 52.3 -45.2 5.0 98.0 19.5 4.0/12:05
9
BL-104 1/21-1/22/88 234,619.0  757,208.4 5.7 35.7 -30.4 10.5 3.9/12:15
BL-105 1/12-1/13/88 236,924.4 757,456.0 5.9 36.0 -30.1 2.2 88.5 32.5 1.9/11:40
4.6
BL-106 1/7-1/11/88 235,731.7 757,473.8 8.2 45.7 -37.5 5.2 96.2
5.0
BL-107 1/26-1/28/88 238,055.3  759,796.3 6.3 53.6 -47.3 2.4 41.7 10.5 3.7/10:01
2.0
BL-108 1/25-1/26/88 237,372.4  759,566.1 6.3 44.6 -38.3
PL-101 1/28/88 237,781.3  759,540.1 9.1 52.9 -43.8
5.88.106T
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spinning of casing with a cutting shoe, or core drillir_ag of
boulders with telescopiné techniques, was regquired to advance the
boring. Borehole c¢uttings ana drilling f£fluid were 1in the
borehole. Land borings were drilled predominantly with cased
borings but at times with hollow-stem auger drilling techniques,
at the discretion of Jordan's field personnel. Hollow-stem auger
techniques were generally used provided sands were not flowing
into the bottom of the auger and 1f cold weather prevented the

circulation of wash water.

Soil probes were made at two offshore locations (PW-102 and
PW-103), and one land location (PL-10l1) using BW rods egquipped
with a hollow-stem tip for the offshore probes, and a hardened
drive point for the land probe. The probes were advanced to
refusal with a 140-pound drive hammer falling 30 inches, except
where specifically noted on the engineering logs. The number of
blows required to advance the rod probe each foot was recorded.

Probe refusal was defined as 100 blows with no penetration.

Soil samples were obtained using a 2-inch outside diameter (OD)
split-spoon sampler and/or a 2- or 3-inch thin-wall tube sampler.
Samples were obtained continuously at each boring location from 2
feet to approximately 16 feet, and at 5-foot intervals from 16
feet to refusal. Exceptions to this procedure occurred when
cohesive soils were encountered (cohesive soils were continuously

sampled). Other exceptions are noted on the engineering 1logs.

5.88.106
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The 2-inch OD split~-spoon sampler was 24 inches in length aﬁd
equipped with a check ball head. A 14C-pound drive hammer falling
30 inches advanced the split-spoon sampler, in accordance with SPT
procedures outlined in ASTM D1586. Sampler driving resistance for
each 6-inch interval was recorded; however, only the SPT N=value
in blows per foot is presented on the engineering logs. Refusal”
driving resistance was generally defined as 100 biows with no
penetration. Most samples were driven 24 inches into the soil
with water levels in the casing filled to prevent soil heave into
the bottom of the casing. All split-spoon soil samples were
extruded from +the sampler, classified, logged (as discussed
previously), and placed in 1l6-ounce sample jars for subsequent

laboratory physical testing.

Open 2- or 3-inch thin-wall tubes, 30 inches in length, were used
to obtain "undisturbed" soil samples. The tubes were pushed 24
inches into undisturbed soil via weight of drilling rods.

Sampling was performed in accordance with procedures outlined in

ASTM D1587.

Soil samples taken at depths less than 6 feet were placed in a
laboratory-prepared l6-cunce glass jar for subsequent analytical
screening for PCBs, as discussed 1in Section 3.0, Geotechnical

Laboratory Investigation.

5.88.106
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Rock core samples.were obtained and stored in accordance with ASTM
D21l3;l Double-bérrel, N~size core sampling was expressly used
except where telescope drilling techniques had to be incorporated
in order <to continue advancement of the borehole. Then, a

single-barrel core was used.

The truck rig and its drilling equipment were decontaminated with
a steam cleaning device between each land boring and at the end of
each working day. The offshore rig (barge) and all its equipment
were decontaminated at the beginning and end of the field program,
or when the barge was docked. Barge decontamination was
accomplished using a jet water wash and scrub brushes when

necessary.

2.2 FIELD VANE SHEAR TESTING

FVSTs were conducted at 2-foot depth intefvals at five offshore
boring locations, BW-101, BW-108A, BwW-109A, BW-110, and BW-112, to
evaluate the undrained shear strength characteristics of the
organic silt soils. The FEVSTs were conducted adjacent to (within
10 feet) each boring listed previously. The vane, on loan frém
USACE-NED, was a four-inch by eight-inch stainless steel vane

attached to l-inch diameter steel biping.

5.88.106
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The testing was conducted using the torque wrench mgthod as
outlined in ASTM D2573. After the vane was pushed to the desired
depth and held stationary for at least one minute, torgue was
applied to the vane with an inch-pound calibrated torgue wrench.
The vane was rotated at a rate of approximately 1 revolution per 5
minutes. After a peak torgque reading was obtained, the wvane was
rotated quickly three times at 'a rate of approximately 20
revolutions per minute, then pushed to the next depth interval. A
tabulation of the undrained shear strengths for peak and residual
values at each of the five boring locations is presented on the

corresponding logs in Appendix A and summarized in Table 2.

2.3 PIEZOMETER INSTALLATION AND GROUNDWATER MEASJREMENTS

Piezometers were installed in borings BL-101 through BL-105, and
BL~107 in order to measure groundwater levels. Each piezometer
consisted of 1l-inch ID Schedule 40 PVC flush-jointed pipe
connected to the piezometer tip consisting of a S5-foot section of
0.010-inch slotted pipe. The slotted section was placed at depths
indicated on the engineering logs. Bentonite pellet seals were
inserted at locations (established by Jordan field personnel)
shown on the logs. The annular space between the bottom of the
Boring and the bentonite seal was backfilled with filter sand.
The remaining portion of the borehole was backfilled with soil

cuttings from the drilling operation. All piezometers, except in

5.88.106
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TABLE 2

SUMMARY OF FIELD VANE SHEAR TESTS (FVSTs)

S Graphical
Surface Shear gtrength S Shear Strength
Probe Elevation Depth (psf) oY (psf)
Number (MSL) (feet) Residual Peak 0 100 200 300 400
BW-101 0.0 0 0
1.0 25 98.2
3.0 31 129
5.0 49 172
7.0 40 187
9.0 61 295
11.0 83 338
13.0 31 249
15.0 NA 368+
BW-1084A 0.0 0 0
1.0 25 123
BW-109A 0.0 0 0
1.0 15 49
3.0 37 122
5.0 52 184
7.0 21 203
9.0 25 209
11.0 31 295
BW-110 0.0 0 0
2.0 12 52
4.0 12 52
6.0 18 92
8.0 43 221
10.0 18 166
12.0 61 295
14.0 NA 368+
BW-112 0.0 0 0
1.0 15 110




‘ boriﬁq BL=-105, had 2 to 3 feet stick-up above ground, protected
with 3-inch capped PVC casing. The piezometer in boring BL-105
was completed using flush-to-the-ground protective road box
cemented in place. Water levels measured in the piezometers are

presented in Table 3.

-13

[ 38

5.88.106
0024.0.0 -



TABLE 3
PIEZOMETER DATA

Piezometer Ground Surface Water Elevation (MSL,ft.)
Location Elevation (MSL,ft.) 2-13-88 @ Time
BL-101 | 7.9 4.7 @ 11:45 a.m.
BL-102 7.4 4.5 @ 11:55 a.m.
BL-103 7.1 4.0 @ 12:05 p.m.
BL-104 5.7 3.9 @ 12:15 p.m.
BL-105 5.9 1.9 @ 11:40 a.m.
BL-107 6.3 . 3.7 8 10:01 a.m,

5.88.106T
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3.0 GEOTECHNICAL LABORATORY TESTING

- Geotechnical laboratory tests were conducted on selected soil
samples to better define the physical properties of the subsurface
soils. The first and second sample (sample depths of 2 to 4 feet
and 4 to 6- feet) obtained from the geotechnical borings were

- screened for PCB content to verify the concentration in parts per
million (ppm). Geotechnical laboratory testing was performed on
samples from borings where the first and second, and the third if
required, sample concentrations were less than 1.0 ppm. Modified
OSHA Level C (i.e., Level C dermal, and when appropriate Level C
respiratory) personal protective equipment was used to conduct all
geotechnical laboratory teéting‘ The laboratory tests were
performed in accordance with the American Society of Testing and
Materials (ASTM) procedures or with procedures described in the

USACE Manual of Laboratory Testing, EM 1110-2-1906 (USACE EM).

Laboratory <testing, including <classification and engineering
properties taests, was conducted at Jordan's geotechnical
laboratory located in Portland, Maine. Classification tests were
made for identification and correlation purposes, and included
water content, organic content, mechanical and hydrometer
gradation analyses, Atterberg limits, and specific gravity.

Engineering properties tests were conducted to determine shear

strength parameters, and included direct shear tests, a
consolidated undrained (Cu) triaxial compression test, and
3-1
5.88.106
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laboratory torgue vane shear tests. The number and type of
geotechnical tests conducted are summarized in Table 4. A short
discussion concerning soil charactéristics (organic silt and
granular soil) based on laboratory test results and field vane

shear testing is presented in subsequent subsections.

3.1 CLASSIFICATION PROPERTIES

Classification property tests were conducted for identification
and correlation purposes for both the granular and organic silt
soils. Six different tests were part of the overall geotechnical

laboratory testing program:

o Water Content - A total of 66 water content
determinations were made on "representative" soil
samples. All tests were conducted in accordance with

ASTM D2216. Water contents are tabulated in Table 4 and
recorded on the engineering logs. A graphical plot of
organic content versus water content is presented in

Figure 3b.

o Organic Content - Organic contents were determined for

six soil samples in accordance with ASTM D2974. Organic
contents are tabulated in Table 4 and plotted in each of

the graphical plots in Figures 3.

5.88.106
0027.0.0
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Grain Size Analyses - Grain size analyses were performed

in 44 soil samples according to procedures outlined in
ASTM D421 and D422. Five samples (U~3 and U=-4, U-1l, and
C-1 and C-2 from borings BW-101l, BW-106, and BW=-110,
respectively) had both the mechanical and hydrometer
gradation analyses. All other samples were analyzed
using only the mechanical gradation analysis. Grain

size distribution curves are presented in Appendix B.

Atterberg Limits - Atterberg limits were determined for

soil samples U=-3 and U=-4, U=-1, and C-1 and C-2 from
borings BW-101, BW-106, and BW-110, respectively.
Laboratory procedures are outlined in ASTM D4318.
Results are recorded in Table 4 and presented on Figure
4 (Plasticity Chart). Additional information is located

in Appendix C.

Specific Gravity - Specific gravity tests were

established for the same soil samples previously listed
in Item 4 in accordance with procedures outlined in ASTM
D854. Test values. are presented in Table 4 and
graphically plotted against organic content on Figure

3c.

Wet Density - Wet densities, listed in Table 4, were

determined from weight and veclume measurements from
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thin-wall tube samples. Volume was determined by
measuring the length of the extruded sample then
multiplying this value with the assumed constant sample
diameter equal to the inside diameter of the tube. A
graphical plot of organic content versus wet density is

shown on Figure 3d.

The granular soils were correlated to one another through
mechanical gradation analysis. The gradation curves are presented

in Appendix B.

Correlations between the classification tests for the organic silt
scils were done in several ways: (1) gradation curves (presented
in Appendix B); and (2) graphical plots of organic content versus
plasticity index, water content, specific gravity, and wet
density, as shown on Figure 3(a-d), respectively. Organic content
is the common element in each of the correlations presented in
Figure 3 and was selected due to laboratory-testing ease and the
seemingly good correlation with the respective data.
Site~specific correlations involving organic content can be
readily summarized. As the organic content of the silty soil

increases, the following are generally assumed:

o increased plasticity
o increased water content
3-8
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decreased specific gravity

decreased wet density

3.2 ENGINEERING PROPERTIES

Three types of engineering properties tests were conducted to

determine shear strength parameters.

5.88.106
0034.0.0

Direct Shear Tests =- Direct shear tests were completed

on four granular soil samples (S-6, $-3, S-6, and S-8
from borings BW-107, Bw-111, BL-107, and BL-108) in
accordance with procedures outlined in ASTM D3080. The
samples had varying gradations and textures ranging from
silty to coarse sandy-size particles. A total of three
points, corresponding to normal stresses of
approximately 500, 1,000, and 1,500 psf, were determined
for each of the soil samples. Results of the direct
shear tests are presented in Table 5. Additional data

for the direct shear tests are in Appendix D.

Consolidated Undrained Staged Triaxial Compression (Cu)

Tests - One staged Cu test, conducted at- three
successively increasing consolidation pressures, was

performed on undisturbed tube sample U-4 taken from



TABLE 5
SUMMARY OF INTERNAL FRICTION ANGLES

Boring Effective Internal
No. Sample No. Description Friction Angle ¢'
BW-107 5-6 ML tannish very fine 31
sandy silt
BW-111 5-3 SP-SM brown fine sand, 33
trace s;lt
BL-107 S-6 SP olive fine sand, 32
trace silt
BL-108 S-7 SP olive fine to medium 34
sand, trace coarse
sand
BW-101 U-4 OL dark gray sandy 30
organic silt, (with C=140 psf)

trace gravel

5.88.106T
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boring BW=-101. The staged test results were used to
develop an effective stress envelope, which in turn
yieids an effective internal friction angle. The test
;pecimen was extruded from tube U-4, trimmed to
approximately 6 inches in length, and placed in the
triaxial cell. Staged testing was conducted in
accordance with procedures described by USACE ENM,
Appendix X. The sample was loaded at a strain rate of

0.006 inch per minute with effective stress paths

. plotted as the test proceeded so that loading could be

stopped prior to ultimate failure at the first two
consolidation pressures. Results of the staged Cu test
are shown in Table 5, with additional information

presented in Appendix E.

Laboratory Torque Vane Shear Tests =~ Laboratory vane

tests were conducted with a GEONOR vane on tube samples
U-3 and U-4 from boring BW=-10l1l, and U-1 from boring
BW-106. A summary of the laboratory torgue vane testing
results is presented in Table 6. The data, although not
extensive, is similar in magnitude and appears to
reflect the general trend with depth of FVST wvalues.
The lower portion of Figure 5 illustrates the trend of
increased shear strength with increasing depth below top
of ground. In addition, a site-specific correlation

between shear strength versus plasticity index is



Boring

Bw-101
BW-101

BW-106

5.88.106T
0006.0.0

TABLE 6

SUMMARY OF LABORATORY TORQUE VANE TESTS

Corresponding Shear Strength

Sample No. and Depth Plasticity Index Peak Residual
U-3 (6-8 ft.) 71.2 123 20
U-4 (12-14 ft.) 17.7 41 10
U-1 (6-8 ft.) 54.7 338 45
338 40
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presented on the top portion of Figure 5. As expected, when

plasticity increases the strength generally decreases.
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4.0 ,SUBSURFACE CONDITIONS

The preliminary geotechnical exploration program has shown that
subsurface conditions throughout the project area (Figure 1) are
highly variable in terms of color, texture, composition (clay,
silt, sand, gravel, cobbles, boulders, etc.), densification,
moisture content, etc. Type and depth to bedrock are also highly
variable. In general, the subsurface conditions consist
predominately of <c¢ross-bedded granular soils, although some
portions of the project area have significant organic silt

deposits as well.

Subsurface condition information 1is of wvital importance when
selecting and analyzing wvarious remediation alternatives. The
exploration program focused on seven specific areas within the
project area for disposal and containment purposes. The extent of
the areas 1s outlined in Figure 2. For discuss.on purposes, the

seven areas can be categorized as follows:

o Marsh Island area

o) North Terminal area

o} Conrail Rail Yard area

o Area between Marsh and Popes Islands

K¢} Area between the South Terminal area and Palmer Island

o Area slightly south of the hurricane barrier, as

designated by boring BW-107

5.88.106
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o) Area south of the hurricane barrier, as designated by

borings BW-108A and BW-108B

Subsequent subsections briefly summarize the subsurface conditions
encountered at each of the previously listed areas. Engineering

logs are provided in Appendix A.

4.1 MARSH ISLAND AREA

Geotechnical explorations on Marsh Island have indicated that
bedrock dips from boring BL-108 to BL-107 (north/northeasterly
direction) with recorded bedrock elevations at =-38.3 and -47.3
feet, respectively. Refusal for probe PL-101 was in between, as

expected, at elevation -43.8 feet.

Subsurface soils consisted of medium dense sand, with the
exception of dense to very dense conditions near bedrock. Color
varied from brown, dgray, olive, and tan. The texture ranged from
fine sand to a fine to coarse sand with a predominance of fine to
medium textured sand. Sediment thickness to bedrock was 58.6,
44.6, and 52.9 feet for explorations BL-107, BL-108, and PL-101,

respectively.

5.88.106
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4.2 NORTH TERMINAL AREA

Prelimindary geotechnical explorations have shown that the most
extensive organic silt deposit in the project area is in the North
Terminal Area. Thickness of the organic silt decreased £from
approximately 15 feet at borings BW-101 and 2 (G2ZA, 1985) and
"pinched" to nothing at borings BL-105 and BL-106. The organic
silt in this deposit was extensively tested in Jordan's
geotechnical laboratory. Results and a more complete discussion
of its classification and engineering properties are presented in

Section 3.0.

Bedrock in the North Terminal Area was basically a gray to pink
fine grained gneissic granite. Bedrock depths or refusal depths
{assumed to represent bedrock) within the area varied greatly.
Depths range from 25.5 to at least 47.8 feet. Only borings
BwW-101, BL-105, and BL-106 are referenced to MSL elevation;

therefore, depth comparisons are not possible.

Beneath the organic silt deposit lies cross bedded granular soils
with two exceptions: (1) a brown clayey silt stratum was
discovered in borings 4 and 5, with a thickness of 4.5 and 12 feet
at a depth of 7.5 and 5 feet for borings 4 and 5, respectively;
and (2) fill material (ash, brick, gravel, sand, etc.) comprise

the uppermost 9 to 12 feet for borings BL-105 and BL-106.

5.88.106
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- The cross-bedded granular soils are made up of a predominance;of
medium dense sand with occasional layers of loose, dense or very
dense sand. The texture of the sand réﬁged from fine to
fine~-to-coarse. The sand was generally gray in color but brown

and grayish-brown existed as well.

4.3 CONRAIL RAIL YARD AREA

The Conrail Rail Yard area consists of wvaricus-colored (gray,
brown, brown and black, olive, etc.) sandy cross-bedded granular
soils except for approximately 9 feet of f£fill material (ash,
brick, gravel, sand, etc.) at bering BL-101. The texture of the
sand ranged from fine to fine=-to-coarse with the greatest portion

being fine-to-coarse.

Bedrock (gray to pink gneissic granite) depths were varied. Their
depths and reference to MSL elevations for borings BL-101, BL-102,
BL-103, and BL-104 are 23.3 and -15.4 feet, 6.3 and 1.1 feet, 52.3

and -45.2 feet, and 35.7 and -30.0 feet, respectively.

5.88.106
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4.4 AREA BETWEEN MARSH AND POPES ISLANDS

The subsurface conditions are highly variable in the area between
Marsh and Popes Islands. They range from cross-bedded granular

soils to organic silt to peat.

The cross-bedded granular soils consist mostly of sand. Density
of the granular soils ranges from very loose to very dense. In
general (aside from boring BW-~110), the relative density of the
cross-bedded granular soils tends to be high at or near the top of
the stratum and'then decreases with depth until a loose condition
is reached. Upon approaching the bedrock the density suddenly

increases to its greatest value.

In comparison, boring BW-110 does not exhibit this behavior.
Additionally, BW-11l0C is the only exploration in this area that has
a stratum of peat. The peat is 8.5 feet thick, beginning at a

depth of 23.0 feet.

Organic silt was found only at the surface in borings BW-1093,
BW-11C, and BW-112Z at thicknesses of 4, 10, and 2.5 feet,
respectively. Beneath the organic silt was a silty sand stratum

with a thickness ranging from 3.5 to 8 feet.

The organic silt in this area 1is very soft and ranges in

plasticity from high to very high. The organic silt was tested in

5.88.106
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Jordan's geotechnical laboratory (see Section 3.0 for '‘a more
detailed cutline of its classification and engineering

properties).

Bedrock and assumed bedrock depths were greatest in this area in
comparison to the other containment and disposal areas. Bedrock
depths and MSL elevations for borings BW-109aA, BwW-110, BW=-111l, and
BW=-112 are 42.8 and =-51.7 feet, 62.0 and -70.3 feet, 73.0 and
-78.7 feet, and 42.8 and =-49.1 feet, respectively. The bedrock

dip appears to be in the northeasterly direction.

4.5 AREA BETWEEN THE SOUTH TERMINAL AREA AND PALMER ISLAND

The area between the South Terminal area and Palmer Island is

composed mostly of cross-bedded granular soils. Exceptions to

this are as follows:

o Organic silt stratum 8.7 feet thick from a depth of 10

to 18.7 feet at boring BW-103. Some characteristics of
this stratum are:

- very soft

- high plasticity (observation)

5.88.106
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- similar to organic silt tested in Jordan's

laboratory (see Section 3.0)

Two-and-one~half-foot thick stratum of silty fine sand
at the surface of boring BW-105. Some characteristics

of this stratum are:

- very soft to soft

- low plasticity (observation)

- organic (HZS) odor not prevalent

- doesn't appear to be the same as other organic

silty soil tested in the laboratory

Two~foot thick sandy silt stratum. Some characteristics

of this stratum are:

- very soft to soft

- very high plasticity

- strong organic (HZS) odor
4-7



- appéars to bé similar to organic silty scil tested

in Jordan's laboratory

The cross-bedded granular soils comprise mostly medium dense sand,
although low to dense sand is present as well. The texture of the
sandy soils ranges from fine to fine-to~-coarse with a major
portion being fine-to-coarse. The color of the sandy scils varies
from gray (various shades), brown, grayish-brown, and tan with no

apparent scheme.

Bedrock (pink fine grained gneissic granite) or assumed bedrock
depths range from 14.5 to 32.8 feet (MSL elevations of =-20.5 to
-38.8 feet). No obvious dip to the bedrock appears to be

apparent.

4.6 AREA SLIGHTLY SOUTH OF THE HURRICANE BARRIER (BW-107)

Bedrock (pink medium grained granite) was encountered at a depth
of 28.7 feet and an MSL elevation of -45.9 feet. Preliminary

information indicates that the bedrock dips in the north/northeast

direction.

A 2-foot thick stratum of very soft, highly plastic, organic silt
is the vuppermost sediment in this area. The organic silt

encountered in this area is very similar to other organic silts in

5.88.106
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the project area that have been tested in Jordan's geotechnical
laboratory (see Section 3.0 for more comprehensive information

concerning its classification and engineering properties).

Beneath the organic silt lies a variety of socil types with
predominance of a medium dense non-plastic tan sandy silt from a
depth of 8.5 to 23.7 feet. The remaining depth of 28.7 feet (MSL
elevation of =-45.9 feet) consists of various sandy soils. Colors
and textures of soils vary somewhat but are generally made up of

medium dense brown fine to medium or coarse sand.

4.7 AREA SOUTH OF HURRICANE BARRIER (BW-108A and BW-108B)

Three-and~one-half feet of dark gray organic silt overlays 4.5
feet of granular soil below which is assumed bedrock (based on
refusal of split-spoon sampler). Elevation at the assumed bedrock

surface is =-19.4 feet. Preliminary information indicates the dip

of the bedrock is in the north/northeast direction.

The organic silt in this area is very soft and highly plastic.
Similar organic silt from the project area was tested in Jordan's
geotechnical laboratory (refer to Section 3.0 for discussions

regarding its classification and engineering properties).

4-9

5.88.106
0048.0.0



The granular soils consist of a very dense 3-foot stratum of
brownish gray gravelly fine sand (glacial till) overlain by 1.5

feet of loose brown fine sand.
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5.0 LIST OF SYMBOLS AND ACRCNYMS . .

ASTM American Society of Testing and Materials
c cohesion
c 2=-inch thin-walled tube
EBASCO Ebasco Services, Inc.
EPA Environmental Protection Agency
e, void ratio
EFsS Feasibility Study
EVST field vane shear test
Gs specific gravity
ID inside diameter
JORDAN E.C. Jordan
MSL Mean Sea Level
Oc organic content
oD outside diameter
OSHA Occupational Safety and Health Administration
PCB pelychlorinated biphenyl
pcft pounds per cubic foot
pPpm parts per million
psf pounds per square foot
R rock
RI/FS Remedial Investigation/Feasibility Study
S split spoon
SPT Standard Penetration Test
U 3-inch thin-walled tube
USACE U.S. Army Corps of Engineers
5-1
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5.0 .LIST OF SYMBOLS AND ACRONYMS

wc water content

wocC weight of casing

WOM weight of man

Xwet wet density

¢ internal friction angle
5-2
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APPENDIX A

ENGINEERING LOGS
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KEY TO SOIL DESCRIPTIONS

UNIFIED SOIL CLASSIFICATION SYSTEM

TERMS DESCRIBING CONDITION,
CONSISTENCY AND HARDNESS

MAJOR DIVISIONS sruoois  TYPICAL NAMES
Well-graded graveis, COARSE GRAINED SOILS (major portion retained on No.
aRA GW  sravelsand mixtures, 200 sieve); Includes (1) clean gravels; (2) silty or clayey
corae. VELS CLEAN GRAVELS Y .
o , :"“" o fines. - gravels; and (3) silty, clayey or gravelly sands. Consistency
1 grav : . : :
(Ut or o ies) aP gm-, is rated according to standard penetration resistance.
Intie or no fines
(More than | (MO than b s o e o e o o e e e ] STANDARD PENETRATION
metoras | coarse e gmsksmd. DESCRIPTIVE TERM BESISTANCE IN BIOWS/FT.
material coarse GRAVELS WITH FINES GM sit
tan | iarger Otod
N0 then . & ‘ ac wmm Very loose . 51010
::: sieve size) of fines) Clay mixtures Loose 11030
sands Medium dense
> CLEAN SANOS W rmvety Dense 311050
sands, itle of o fines Very dense Over 50
{More than Poorly-graded sands,
h— {Little or no fines) SP  gravely ) ! . .
;”""l I ol __swnd.|kteornofines _ _ | FINE GRAINED SOILS (major portion passing No. 200 sieve):
is smaller - Includes (1) inorganic and organic siits and clays;
then No. 4 SANDS WITH MINES gy Shysande, (2) gravelly, sandy or silty clays: and (3) clayey siits.
“‘;" :M'“' Consistency is rated according to shearing strength,
amount gg Clayey sands, as indicated by penetrometer readings,
of tines) sand-day vane test, or by triaxial tast.
FNE SILTS AND CLAYS Inorganic siks and very
vy ML sy on ey e sasce. DESCRIPTIVE TERM  SHEAR STRENGTH (ksf)
ore than (Liquid limit less than 50) :,ma.y.y sits with Very soft less than 0.25
hal of | of low Soft 0.25 10 0.50
;’N,E,“,"‘,',',,, @ t,'”'m"':‘:'wm Firm 0.50 1o 1.00
200 gravely d Stiff 1.00 to 2.00
proed SRy cays.loan cloys Very stiff 2.00 10 4.00
Organic sits and 4.00 i
o sty clays Hard and higher
of low plasticity
SuTs A CLAYS Inorganic siks, micaceous SIZE PROPORTIONS
d 1
{Liquid limits greater than 50) :myuulyw-. DESIGNATION PEBCENT BY WEIGHT
MW olaaiic sike
c 'nomanic days of high Trace Oto 10
plasticity, fat clays Littte 10 to 20
i clays of medium Some 2010 35
OH  to high plasticly, il
igh s Silty, Sandy or Gravelly 351t 50
Peat and other
HIGHLY ORGANIC SOLS Pt highly organic sois
SAMPLE TYPE SHEAR STRENGTH LABORATORY TEST PIEZOMETER DATA
B 2" Spiit Spoon Sampler F = Field vane G = Grain size anlaysis <— \Water Lovel
M Thin Wall Tube L =Llabvane H = Hydrometer analysis
a No Recovery T=T
@ R = |orvane A = Atterberg iimit
P = Pocket penetrometer T = Triaxial compression test Y Impervious Seal
SIHI:;‘U%L!LI TUBED /"_ Lab vane U= Urlconﬁnod compraession test
PUSH = Hydraulical L D = Direct shear test ; .
= Hydraulically pushed 0.435 . — D
H = Pushed with static weight : S - Specific Gravity . iezometer Tip
of drill rods \ O = Organic Content’,
P = Piston sampler SU = 0.435 ksf St - Staged Thaxial Test

JORDAN GORRILL ASSOCIATES

GEOTECHNICAL

CONSULTANTS

- KEY TO SOIL DESCRIPTIONS
AND EXPLORATION LOG
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N
& Y
3 AN
N (9 {\° 2“\9&"}
\ & (O3
&£ S SO Y
S S 88 . & oy & __STANDARD &
& ¥ TGS S LS 57 PENETRATION & R
© & S W3 <&’ RESISTANCE SN
T P SRV & N S
$ e & Jo ’ &, BLOWS/FT oF G
< 9 i ) T
Q‘g F FEFTT F§ FE SOIL. DESCRIPTION & O 1020 3040 50680 ¥ ¥
WoC ORGANIC Dark gray organic silt, trace fine
1 - oo SILT sand, H,S odor.
2 41 g | 32-198.2/25 Some shell fragments and living
3 W 2.0 91.5 shell organisms, very soft, wet.
0.9 91.8 [129/31
4
: y-2
5— 4 2.0 172/49
- poor 91.5
U-3 g 91.8
- H 1.0 s | 86.4]187/40
7 0
S-1 83.0 Trace shell fragments (no live
] 2.0 295/61 shell organisms).
1.1 WDR
10— §-2 73.1
2.0 338/83
—_ —
0.8 wbr
— U4 g | 751
_ H2.0 A | 54.0 l
20 § | 36.7 [0 J
_ gr Layer, 1.0', dark gray fine sandy
15 52-% 55.4 15.0 sile, very soft, H.S odor.
7.0 368+/92] SILTY Dark gray silty fine sand, very WPOM
i S-4 42.0 SAND loose, HZS odor, moist.
-1 w | 2.0
woc | !+ WDM
m 5-5 31.9 18.5 Gray, loose. i
- 14 2.0 SAND Gray fine to coarse sand, lictle - 21
20— 26 1.2 \ gravel, trace silt, medium dense
10 downward gradient observed
. (drill fluid flowing into }
1 mn stratum), moist. !
9 i
N $-6 61 7.7 Fine sand, trace coarse sand, ' z
3 ium s b
- 2.0 trace medium sand, loose. m
23 0.95
25—
34 ,.L._-.
37
-
36
— 8 q_7 Trace gravel, medium dense, uni- -
_ 2.0 formily graded. - 114
30—
18
23
B
- 39 0.85'-1.2' Grayish brown fine sand
32 | S-8 trace medium sand, dens¢, 17
-1 2.0 well graded, moist
26 1.2 g s .
35— = ' 0.0'-0.85"' Fine to coarse sand, !
34 little gravel, dense |
— gag graded, moist. — -t
54 Trace gravel, very dense.
- Grayish brown weathered rock A Al
49 4g 49.5 (lqua]rcz {nl'ad mica frggmsnts), o
0 o L icrle si1it, trace sand, very 100+
76 H }':{“)?EHLM‘D dense, moist.
!
40 R-1 ” I ] [ J l
U: 3" or 34" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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A
& =
& N
5 SPCE)
A Q )\ a N
& 2 &k /\~z~\/oQ
2 & S O35
L 9 & SO9 . &
QO S of & o & __STANDARD &L
& Y ST s & seS ¥ PENETRATION &
> & SRV T e NE &’ RESISTANCE SN
& S #QQQ'?Q o & Jé’o & BLOWS/FT QX G
& QV o)vql"(ry\? § (}fq‘f’q-o SOIL DESCRIPTION (,)0 O 1020 3040 5060 Q\&"(D/
4% *A-1 Gray :qcpl?lfc.tmerngalged grrrtlgésigé
ine ain e >
41 - :ﬁos 41.75 §€22;ignal xgnglitheofpp%nk fine
- grained granite, some large quarys
42 — inclusions, trace sulfide inclu=
43 sions. RQD = 59.0%
44 -
BOTTOM OF EXPLORATION
45— AT 41.75 FEET
B | * Rock core obtained with a double barrel N
core and NWX core bit.
50— [
. I i
| !
i i
— j i
55—
60— ;
I i
. |
65— —
] |
- =11 ‘[
, |
| s
1 RN
70— ;
I R
! J
4 I
75— -
: -
b ._._i__+
o
0 | L
U: 3" or 33" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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N
& N
& S Q(b
> -~ S’
AL (Jo c\° Q-\\Q'é
« G S A0S
\ & SN A
¢ & &Y ¢
S5 of & 5w & STANDARD &
S NE, LS A 2 PENETRATION _
&« Q@ \'a Q &
3 POV CACX A & &
© <& & & S RESISTANCE =
S S SN & &La O A
& F &§lo L I ~ BLOWS/FT TG
#}/ & o,vql"o,v\,v g d)tqquQ SOIL DESCRIPTION & O 1020 3040 5060 Y
SAND Dark %rag fine to medium sand, some
1 4 5 shell fragments, little gravel,
trace coarse sand, trace silt,
2 2 51 b= very loose, wet.
4 03 2o |V 3
3 , |77 A
4 — fr— 0.4'-1.0' Fine to coarse sand.
$-2 N, 0.0'-0.4' Fine to medium sand, 2
85— 3120 \ liccle silt, very loose
1. /
-1 3 - Medium gray medium to coarse sand,
1 353 A 12.6 some she¥1 fragments, trace fine X
— 2.0 |« sand, very loose, wet. - ‘}
poor [/ °
— 3 Dark gray fine sand, little gravel,
b S-4 ! 18.6 trace coarse sand, trace medium
— ZTg ) sand, trace shell fragments, 10
6 NN VA 10.0 loose, wet.
10 4 5-5 W 47.8 ORGANIC 1.0'~1.4" Dark gray organic silt, i
2.0 STLT some Fine toScoarse sand, 40R ;
7 7 | T% A litcle gravel, very soft, !
- H,S odor, wer. "
3 i 59.2 2 ; i
7 g'g \ .3 60.3 0.0'-1.0" Lictle fine sand, trace PR !
n 6 ot \ 0 organics, no gravel, wet. ‘» T
) \
- s ") -"' 55.1 Layer 1.1' thick, dark gray [ i
15 — %_% i\ gravelly silc. f i
6 - N
- . 59.8 Some gravel, some sand, H,S odor,
12 | 3-8 \/ layer 0.6' dark gray silc§¥ fine 2
— 2.0 ¢ sand, 1a¥er 0.3'"dark brown peat
12 | T8 i—w layer 0':.1 " light gray fine to medt
— . ium sand.
24 5.9 | 60.0 18.7 Daékggrgy organic silt, very s _n 15
- . § odor, moist.
25 f"g GRAVEL '\ lgyer 0.2' dark brown peat ‘
—— et ‘ ;
20 22 Light gray fine to coarse gravel, ‘ !
- )8 trace silt, moist. * =
27 3 23.0
— ey R
3—50 V{6 ] 105 SAND Brown fine to coarse sand (multi 6
= N colored grains - black, rust, .‘“—"
__J white, etc.), loose, well graded, :
25— 25.5 moist. 1
- .,h._J(- L
— * REFUSAL SURFACE ENCOUNTERED -
i AT DEPTH OF 25.5 FEET |
- H I
1 L
30~ ; ‘
* Refusal of drilling tools and sampling 4
equipment with methods used. Refusal I |
surface is assumed to represent bedrock. —-4»—- |
7 i
t l
! i
35—
‘ 1
N
| i
e B
i il

40

U: 3" or 33" thin wall tube

S: split spoon

R:rock

C: 2" thin wall tube
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N
> )
R 9 D&
~ 9&
Iy (? o° '-\Q'}
& < AR
& & ¥0
£ & &5 s
S S 8F L & oy & STANDARD PO
& & é?(u g S & of_qéb Y PENETRATION v &
¢ J FuH § LS &’ RESISTANCE N
< < M VYN . Ng O 9
£ 5§ &fo £ s S0 0 o LG
g @) DESCRIPTION S Q0 1020 3040 5060 &~F o
§_ & SEFT §F I SOlL DEsC e D2 @
9 SAND Dark gray fine sand, some shell
1 fragments.
2 3 S-1 Little silt, very loose, well
3 2 2.0 graded, wet. 3
n 0.8
4 3 §-2 Medium gray fine sand, some shell
5 4 J2.0 fragments, trace gravel, trace 8
. o7 silt, loose, well graded, wet.
7 §-3 ial.
1 |20 Coarse sand wash material 5
m poor
4 7 Brown fine sand, loose, uniformly
5 S-4 18.9 Eraded, wet. 1
- 2.0 ayer of sandy gravel, some shell Q
8 o fragments.
10— S Medium dense. T
-5 [
1 5 {20 19.1 17
poor Layer of sandy gravel, some shell
4 7 - fragments. +
12 |20 23.4 Trace gravel, medium dense, uni- 16
= ) 13 formly to well graded.
1 |
-1 $-7 6] 18.1 Brown fine to coarse sand, some T 22
15 — 27 2.0 shell fragments, trace gravel, wet.
20 |14 Layer, 0.8', sandy silc.
] 18 No shell fragments, no gravel.
] 19
15
s ‘
20— S-8 19.1 . Layer, 0.3', fine sand. :6
n 16 2.0 Layer, 0.8', fine to medium sand. E
17 1.8 Grayish brown fine to coarse sand, ! L
= 22 some gravel, well graded, wet. ]
25
25 | i
25 — 3-9 61 11.1 Light gray fine to coarse sand, well ; 20 T
_ 43 2.0 graded, dense, wet. - |L
N “8 1.3 Black and rust silty fine sand, wec. :
_ 55 Wash contains medium to coarse
58 sand. ‘
51 ‘
30— 5-10 9.3 Tan (mulci colored grains) fine to i
’ coarse sand, trace _gravel, mediuym 21
= 2.0 dense, wet. Nose of spoon contained
1.0 weathered rock ?x,e., sandy silt,
o \ predominance of mica fragménts)
32.8 piece of black granite id tip of spoon}
~ * REFUSAL SURFACE ENCOUNTERED
35 | AT DEPTH OF 32.8 FEET
* Refusal of drilling tools and sampling
equipment with methods used. Refusal
surface is assumed to represent bedrock.
0 [ P n . . . oy .
U: 37 or 33 thin wall tube S: split spoon R:rock C: 2" thin wall tube

ECJORDANCO
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S
& )
éy ~~ °§'£>Q
© 8 POl
& & = /3\/5*
R NG o
> & of S W % STANDARD &
& S s S LS ¥ PENETRATION ¢ KL
S o Y@l O NS ¢’ RESISTANCE ;s X
S < S Ny Q Q¢ A
& 5 e L FFo ~  BLOWS/FT AR
§ & SEFT & S8 SOIL DESCRIPTION S0 1020 3040 5060 (¥
1 SAND Medium gray silty fine sand, some . '
1 - shell fragments, HZS odor.
2 - 4
3 4 7 |s-t Brown fine sand, trace gravel, some
1 2.0 shell fragments, medium dense, L5
4 — 1.0 well graded, wet.
5 = 3 1s-2 G |12.1 Layer, 0.7', fine sand.
2.0 Trace shell fragments. 13
- 3 mr
- 11
- 15
] 18
10— 1°
S-3 N\, Brown fine to coarse sand, trace
-4 20 2.0 ravel, loose, wet ] 8
0—75 'u g 14 ’ .
19
127
- ¥ 14.5
15 -
= * REFUSAL SURFACE ENCOUNTERED
- AT DEPTH OF 14.5 FEET
|
N * Refusal of drilling tools and sampling
20— equipment with methods used. Refusal

surface is assumed to represent bedrock.

40 " n -
U: 3" or 35" thin wall tube

S: split spoon R:rock

C: 2" thin wall tube
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N
o
.\‘.3. S D&
~ "')Q”’}
A, (9 A° AN
& < N
\ & & &30
L S J909 &
S S of S & & STANDARD PO
A~ N ¥’ PENETRATION ¥ K
SN, /. SO F TIN5 &’ RESISTANCE F N
o S AN N & &LQ 4 O A
& 3 g. éq § @ & J;Q , & BLOWS/FT A"
?Q; g (ov-éqo,v:/? § (;)z#/‘p SOIL DESCRIPTION ,,gb 0 1020 30405060 g P
3 SAND Medium gray fine sand, little shell
1 fragments.
3
2 5-1 Trace gravel, trace coarse sand,
3 1t 2.0 trace shell fragments, very loose} l“
9 poor uniformly graded, wet.
4 6 5-2 " No gravel.
55— 2.0 Layer, 0.45', dark gray, silty 1
1 1.3 6.0 fine sand, very soft, 9 odor.
- Gle3.6 i
. U-1 M . SANDY Dark gray fine sandy silt, very
] woc LEHY - gg'g SILT soft, H,$ odor, wet. oM |(2)
a WoC b 0 98:8 8.0
18 $-3 30.9 2
— 2.0 Li%ht to medium gray fine sand,
18 | 16 itrle silt, trace gravel, trace
10— 7 shell fragments, very loose, well
35 | S-4 15. raded, wet. 33
- 2.0 ittle to some shell fragments,
29 1.3 12.0 Liéﬂ?sgi’av fine sand, trace silt,
= 55 15.5 CRAVELLY \alggium dense, wet.
] 46 2.0 SAND Light to medium gray gravelly fine
4w | T8 to coarse sand, gap graded,
— 36 5-6 ) 11.4 medium dense, wet.
15 — 2.0 13.5 Medium gray, trace silt, well
50 { 0.9 graded, wet.
-
N 41 ’
48
—
68 19.0 |
T 61 S-7 G 8.3 SAND Brown fine to medium sand, some ‘
20— %.g gravel, trace silt, gap graded, 60
65 very dense, wet. | i | !
= 21.7 i 1
— -1 | | :
5.0 BEDROCK AT 21.7 FEET .
Pink fine grained gneissic granite, :
I I massive, some well healed frac- !
— | tures, trace chloritization. ’
25 | ;
. i 26.7 RQD = 59.0% l
-~ BOTTOM OF EXPLORATION AT
. DEPTH OF 26.7 FEET .
i
30— i
7 * Rock core obtained with a double barrel
— N core and NWX core bic.
35—
-
—1
40 " 1In . . . . ] .
U: 3" or 35 thin wall tube S: split spoon R:rock C: 2" thin wal) tube
ECJORDANCQO
PRELIMINARY GEOTECHNICAL INVESTIGATION T oL TG ENGINEERS
OF ENGINEERING PROPERTIES Engineerng o o6
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AN
& S
R F &
S =~
(&) ° ~z.-u\
& FNRY]
& N3
3 TS’
XS) QJ\~47
& T O A8 PENETRATION
N AP NES RESISTANCE S
& fo L& £ ~ PR
(@) 1 o) : AW
?Q}/ S § & SOlL. DESCRIPTION & 0 1020 3040 5060 g i
ORGANIC Dark gray organic silt, some fine
1 - SILT sand, H,S odor.
2.0 2
2 .
SAND Dark gray medium to coarse sand,
3 lictle gravel, little shell frag- 2
ments, %race tine sand, very -
4 loose, H odor, wet.
I 0.5'-1.6' Brownish gray fine to med}
ium ?a?d, trace coéarse sand, tracg
85— shel agments.
0.0'-0 5’.me31qm to coarse sand,
N 6,0 trace fine sand.
SANDY Brownis? gray tine to coarse sandy
rave wet .
ﬂ GRAVEL Grgy fine sandy gravel, little siltc
5 trace medium r8 coarse sand, wet.{
~ 8.5 Grayish brown fine sandy gravel, wef. T
— 7 SANDY Tannish brown fine sandy silct,
5 SILT medium dense, well graded, wet.
10— !
5 19
6
n G {43, I
| ¢ -12
b 17
15—
- 1
|
] |
20—
1 S-9 some silt to 5115{, little
2.0 gravel, trace medium saund, trace
— 0 23.7 Coarse sand, dense.
. SAND Brown fine to medium sand, some
— gravel, trace coarse sand, dense,
wet.
25—
Fine to coarse sand, some silc,
— }yttle géavef. 1 |
» F: 4 , € i .
organish brown Fine®to Codrse Sand:| 100+
-1 28.7 Some rock fragments, tracc gravel L
V BEDROCK AT 28.7°
30 Pink medium grained granite,
n massive.
31.95 RQD = 87.7%

* Rock core obtained with a double barrel
N core

BOTTOM OF EXPLORATION AT
DEPTH OF 31.95 FEET

and NWX core bit.

40

U: 3" or 35" thin wall tube

S: split spoon R:rock

C: 2" thin wall tube
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N
-l ~
K » D&
() = Q)&Q}
A G A 25\.
& & SO SUR
\ & & HoF°
L. S SO . &
S 5 8 . & &y & STANDARD £ o
& QD g o5 O & 8 NG PENETRATION & A
& CFw G & o RESISTANCE § &
> é? A VN o e\ éf & S, A
& F ¥ L g & BLOWS/FT A
& N O’V-quo?—\y NG p’fé"tzg SOIL DESCRIPTION OJO O 10 20 3040 5060 Nl Pvd
<b SANDY Dark graz sandy organic silt, very
14 woC QORGANIC soft, H2S odor.
123/25 LT Layer, 0.5', medium gray gravelly
2 4 2 51 6l 7.3 Eine sand, trace silt, trace
3 13 ] o9 . 3.0 ragments, wet, 5
Z.T SAND Brown fine sand, trace silt, gray
4 - 10 §-2 mottling, wet.
5 -4 5.0 No recovery 100+
* REFUSAL SURFACE ENCOUNTERED
B AT DEPTH OF 5.0 FEET
10— * Refusal of drilling tools and sampling

equipment with methods used.
surface is assumed to represe
large boulder.

30

35

Refusal
nt a

L

0 " " . .
U: 3" or 35" thin wall tube S: split spoon

R:rock C: 2" thin wall tube

ECJORDANCQO

PRELIMINARY GEOTECHNICAL INVESTIGATION CONSUL NG ENGINEERS
OF ENGINEERING PROPERTIES Engineering
Log of: BW-108a
NEW BEDFORD HARBOR SUPERFUND SITE - -
Project No. Date Drilled
BRISTOL COUNTY, MASSACHUSETTS 4959-19 1/21/88 Sheet A-10




S ——— e
h
& =
& > Q(z\' )
S RCE)
A %] & 2
& & A AS
\ & [ONg
R S SO &
> S o° I & STANDARD &
& dF Sl b S AR 5’ PENETRATION ©
S Gt WP O Xy >
< V& &Y RESISTANCE
RS S AN & &4 ~ Qo A
& S § & So & va*;,a & BLOWS/FT TG
Ao O | Y
?Q{ F JEST § SWe ~ SOIL DESCRIPTION §$ 0 1020 3040 5060 4§
woC SANDY Dark gray sand organic silt, very ’(
1 ORGANIC soft, H,S odor. ’
2 X SILT Layer, 0.5', medium gray g:avell{ -
13 fine sand, trace silt, trace shell )
3 S 3.5 fragments. [
i 16 T ’ »
4 G 10.2 ravel, trace medium‘sand, very
X S-1 5.0 ense, wet.
S5— X GRAVELLY Brownish gray gravelly fine sand, 163
= SAND little gilt, trace coarse sand, L ]
(Glacial very dense’ wet . i i
§~2 T511) Layer, 0.7', brown to coarse sand 87
~ Gray sxicy fine sand, some gravel,
8.0 trace med. to coarse sand, v.dense,wed. |
*REFUSAL SURFACE ENCOUNTERED AT
10— DEPTH OF 8.0 FEET
—1
4 1
. * Refusal of drilling tools and sampling
equipment with methods used. Refusal
I surface is assumed to represent bedrock. L
15— ]
1 i
20—
-
B L
J
25— i
[
!
n !
. 4
30— ]
} i
35—
-
40 " ] . . II .
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube

ECJORDANCO
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3 & -
a R &
& & ~ QS
\ & SO A
L S S99 S
> S oF S Mo o STANDARD “
A RV I A R Llo 9 A L
&V SFeo § LS ¥’ PENETRATION ¢ &
O, & S S & &’ RESISTANCE & 3
& §: 88 & 38 BLOWS/FT AT
¢ §F ST § S SOIL DESCRIPTION S0 10 20 3040 5060 UF
Q SR I R S XS . 9 9 &
W SANDY Dark gray sandy organic silt, licel ’ .
1 oc ORGANIC shell fragments, H,S odor.
2 | wac 43/15 [gILT 2
3 g‘é Very soft, wet. DR
a 7 poar 122/37 | 4.0
n g'g 6 1114.9 SILTY Dark gray silty sand, little shell wbR
5— 5‘;‘5:- SAND fragments, very loose, H,S odor,
184/52 wet. 2
7 $-3
2.0 No recovery. PR
n 203/21
b S-4
Jw |28 209/25 WoR
10— WOC ) Medium dark gray silty sand, little
$-5 gravel, little shell fragments, 19
Jd 7 é"g‘ 295/31 medium dense, wet.
26 . 12.0 Layer 0.05', brown fine fibrous peat. I
13 S-6 SAND Gray fine to coarse sand, little - 31
- 5_8 to some gravel, trace silt, dense
19 ' 14.0 wet. T
n 21 | 37 6} 12.5 GRAVELLY Gray gravelly fine to coarse sand, I 26
15— %_g SAND trace silt, medium dense, gap _
4 22 ) graded, wet.
54
- 61
46
S-8
25 2.0 9
20— E_X ’
| 1 3
| 16
23
S-9
15 | 2.0 8 H
25 ! mX N
42
23 :
- }
30 J l
38 |
T $-10 1
28 Y 8 |
— 2.0
N 24 Gray gravelly fine to coarse sand,
- trace silt, medium dense, gap
43 33.0 graded, wet.
60 3-(1)1 SAND Light brown fine to coarse sand, -
- 2—3 trace gravel, very loose, well i
35— 40 - graded, wet. i
36 2 Probed from 35.0' to 42.8' with
= 53 7 BW drill rods and hollow stem
— tip. Recorded blow counts per
73 8 foot ~ 140 lb hammer dropped
] 24m,
90 13 |
73 51 j

4 " " .
qJ= 3" or 34" thin wali tube

S: split spoon R:rock

C: 2" thin wall tube
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A
& N
N F D&
A ()o . O\} Q\QC}
DA S-S
& & A AL~
\ & IO
R S S99 -
S 6 8f & Hw & STANDARD L
& ¥ ST, e § A4S ¥ PENETRATION S
A
& P SEIL L e NE &’ RESISTANCE 3
£ & ly & 59 A SN AT AR
4{3/ § o?'q"’o?’j' ¥ 0’;0{"‘29 SOIL DESCRIPTION & © 1020 3040 5060 Q\QVQI
. . Grayish brown fine to medium sand,
41 - 90 2 dense to very dense.
42 - 175 172
197 62 + 100+ NO PENETRATION
43 *R-1 42.8 BEDROCK AT 42.8 FEET
44 - % Gray muscovite/biotite gneiss,
45— trace garnet inclusiomns, some
chloritization, schistose,
— ] friable.
48.1 RQD = 12.3%
50— BOTTOM OF EXPLORATION AT
DEPTH OF 48.1 FEET
— * Rock core obtained with a double barrel +
_ N core and NWX core bit.
55—
60—
] |
- |
] |
) i
65 —
- m
70—
75—
-
80

U: 3" or 35" thin wall tube

S: split spoon

R:rock

C: 2" thin wall tube

PRELIMINARY GEOTECHNICAL INVESTIGATION
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i
& Q
& e A& \
~ g & ¢
N & &9
N & o8 & SOF o STANDARD &
& oy SBOA§ RoF & PENETRATION ¢ K
3 T S o0& 3 ENARA
ks O KV & e N& &’ RESISTANCE S
& &5 $68e & I8 & BLOWS/FT AR
%/ & a?'q“‘fovj §F o?of"qg SOIL DESCRIPTION _ & O 1020 3040 5060 o~F &
1 - Refer to Boring Log BW-109A for
soil descriptions.
2 + u-1
3 - H 2.0
4 - 1.3
5
- v-2 No recovery.
- H 2.0
10 0.0 10.0
- BOTTOM OF EXPLORATION AT
DEPTH OF 10.0 FEET. NO
7 REFUSAL ENCOUNTERED.
15—
20-]
25—
—1 H
30— ‘
35—
-

4 i " . «
‘b: 3" or 35" thin wall tube S: split spoon

R:rock C: 2" thin wall tube

PRELIMINARY GEOTECHNICAL INVESTIGATION

ECJORDANCO

CONSUL TING ENGINEERS

OF ENGINEERING PROPERTIES Engineering
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AN
< Q
& NN
s R
N A (&) ‘£\° ’Z"\$
NI & &S
Q S o &
> & of $ & % STANDARD &
« Y S0 o & AP 2 PENETRATION <
N Q X G H& O J é\" &
© NPT, N3 RESISTANCE N
L 5§ LTS & S8 BLOWS/FT x>
13 éo $§$$ é 1‘5’«700 SOIL DESCRIPTION 6\/0 10 20 30 40 5060 QJQ‘ \17
P O v & HA el . R0 w
WoC ORGANIC  Dark gray silt, some shell fragmentq. [
1 - SILT ‘
WoC
2 -1 6 |88.5 |52/12 Trace to little fine sand, HZS
3 - WOC M 2.0 : 76.7 odor, wet.
4 | woc ; 3 87:3 52/12 Some fine sand, very soft. :__
-1 i
5| WOM | 2.0 | WOR
wou | 73 92/18 i
- c-2 ¢ |85.6 k
- H 2.0 W [59.7 ‘
TS é‘ 52.0 |
- 5.2 221743 Two layers, =0.1' to 0.3', fine t
N %l; sandy silc. WOR
10— 166/13 |10.0
HCE?O SANDY Dark gray fine sandy silt, trace |
— 1T ORGANIC gravel, very soft, H,S odor, moisqg. f
_ -3 215/61 | SILT Layer, 0.2', silty fIne sand.
2.0 WOR
I 7.0
S C-4 14.0 363 +
15 oM v 2.0 EC X
3 R N 15.3
- SAND Dark gray fine to medium sand, litcle
$-4 ’ 5
4 3 |20 shell fragments, trace to little r
4 3 silt, very loose, well graded, !
— o5 H,S odor, moist. ‘
N Layers of brown peat, moist. 2
5 3 Fine sand, trace medium sand,
20 — very loose, faint H,5 odor.
8 Some brown peat lenses. |
412 ‘
16 23.0 |
5-6 PEAT 1.1'-1.4" Dark brown peat, some - 3
21 2.0 shell fragments, trace
- Tt sand, very soft, H2S odor
25 21 L4 moist.
I 25 0.0'-1.1' Blackish dark brown silty .
_ peat, very soft, HZS ado. [
18 moist.
18
o9 | C-8
-4 ¢ H 2.0 , : ) .
30 28 | T8 15_;3:135,0.2 ,gray silec, little fine
] $-7 Gray ''super' watered silty peac, T
30 2.3 . saturate 11
B 2g bavi] 31.5 lb.jt);er, 0.3' gray silt, little find -
4 SAND Gray ?ige go me?, sand, trace silc.
3g | S-8 1.07-1.5" Gray fine to coarse sand,
| 7.0 ?ome silt, trace shell1
nts, trace e,
36 | TS . 34.0 gg%m?gnsés, wec’gravc_
- g ¢ li0.9 0.0'-1.0' Cray fine to medium sand, -
e 0. little coarse sand, tracc 39
35— 2.0 gravel, medium dense,
0.6 wert.
n 24 Gray gravelly fine to coarse sand, L
- trace silc, dense, gap graded. - -
i 28
28 Probed from 36.0' to 62.0' with
- BW drill rods and hollow stem tip. T s S maa
40 : 22
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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AN
& N
& Ha
S e 29y
A Q o z.«\
& &« NANE
\ & & &80
K3 & & Y Q-
P I S R > X% & __STANDARD &
A ¥ ST o S ANS PENETRATION “ oL
= GG S aEP N & &
> L SR & & \E &’ RESISTANCE S
& S S¢¥e L JI¥e ‘ Y. o DLOWS/FT O &
4%/ & FEYT ¥ o‘,ta?’qg SOIL DESCRIPTION & O 1020 3040 5060 T
31 ‘Probed from 36.0' to 62.0' with
41 6 BW drill rods and hollow stem
42 - ! tip. Recorded blow counts per
43 18 foot - 140 lb. hammer dropped
N 30".
44 - 23
45— 39
_ 53
45
~
33
_ 21
50— 14
| 20
14 |
- 13
20
14
55 19
18
16
45
102
60—
124 i
274 g
62.0 *REFUSAL SURFACE ENCOUNTERED ‘ ’
- AT DEPTH OF 62.0 FEET — {
65 —
- * Refusal of drilling tools and sampling
equipment with methods used. Refusal
7 surface is assumed to represent bedrock.
- |
|
70—
i |
75— -
80

U: 3" or 35" thin wall tube

S: split spoon

R:rock

C: 2" thin wall tube

PRELIMINARY GEOTECHNICAL INVESTIGATION
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A
< 3
NG » D
S S 2y
A (@) o\° %A\
& & NN
N & s ¥
© < O
L 3 S SO e
S S of S oW ¢ STANDARD 0
v SA A& &P 2] Q0
« Q N8 o Q o) Ng PENETRATION &
&I GFuo § S o’ RESISTANCE SN
N o N MY, S BLOWS/FT o
¢ F SC5¥ § XSS SOIL DESCRIPTION S0 1020 3040 5060 (UF
D U g v & od® 2] 29
3 SAND Brown fine sand, little silt.
1 4
5
2 — §-1 18.0 Wet.
3 5 2.0 No silt, medium dense, well 11
7 0 graded.
4 - §-2 Trace coarse sand, trace shell
5— 3 2.0 fragments, loose. _ 10
0.8
3
= 33.7
S-3
>l 20 4
I
— Trace silt, no shell fragments.
3 ¢ T3
10— 3-5 0.5'=-0.9"' Some coarse sand, tr CT t
3 - medium sand, traée shel] h4
- 2.0 fragments, wet.
11 0.9 Le}{er, 0.075", brown
t,
- . -6 0.0'-0.4' Brown fine sand, well
- 2.0 graded, wet. 17
13 1.7 Trace coarse sand, medium dense.
15— 18 25'07 Grayish brown fine sand, trace 114,
25 1.1 . coarse sand, trace medium sand,
- medium dense, well graded, wet,
_ 21 brown mottling throughout, layer,
26 0.15', gray fine sandy silt.
23
~ 18 5-8 V Grayish brown fine to coarse sand, 3
20— %‘3 licele sile, very loose, gap l
23 . graded, wet.
1 38 Fine sand, no silt, well graded. !
1 o |
47 5-9 Brownish gray fine sand, trace L
~ %_g medium sand, trace silt, loose, . 6 t
25 39 : well graded, wet. |
52 i
_ |
67 1
— t
54 ;
. . 0.85'-1.1' Fine to coarse sand, i
50 $-10 trace gravel i I
N 2.0 Layer, 8,457, brownish 3 5
11 | T gray silty fine sand. T
30._4 0.0'-0.4' Brownish gray fine sand,
44 trace sile, {oose, well
= graded, wert.
54
1 68
7 os3 Z—BIX 18.6 No silt, very loose. 2
T 66 | 10 '
354 4
T 96
~
107
- Gray fine sand, trace silt, loose,
71 $-12
_ 2.0 well graded, wet. !i__.-
: 56 | T2
4% 1] KD . . n .
: 37 or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube

PRELIMINARY GEOTECHNICAL INVESTIGATION

ECJORDANCQO

OF ENGINEERING PROPERTIES
NEW BEDFORD HARBOR SUPERFUND SITE
BRISTOL COUNTY, MASSACHUSETTS

CONSULTING ENGINEERS
Engineering
BW~
Log of: 111 Page 1/2
Project No. Date Drilled
4959-19 1/28 - 2/3/88 Sheet A-17




N
<& N
& N N
6\ S~ 98 N
A é) {\‘ ) z,«\ 6}
N NN
¢ & G S0
R o) A IR : -
Q> S SS &5 % STANDARD &
N SN L Q0 (%] QO
& VST S S s ¥ PENETRATION & &
O I T & &’ RESISTANCE s
T F gLt & &9 o &
£ & & & g5 . S0 1020 3040 5080 &
g Qo Ny v
& SE5T 8 gs SOIL DESCRIPTION $ 0 1020 3040 5060 F
a1 "®
42 - 102
43 {110 Layer, 1.0', gray silty fine sand.
a4 | 83 ;'33 Gray fine sand, loose, well graded, '4
97 T3 wet.
45— :
110
_| 122
B8 s 29.6 2 1ty £
- - . L , >1.,2Y, ilt i
1 es |20 X s:z;r gray silty fine ' 5
1.2 *
116
50-" T
473 :
| 62 !
83 . .
= $-15 Little to some silt, medium dense
127 2.0 well graded. .1
1.5
98
55—
| 114
| 117
125
. $-16 Layer, 0.25', gray fine to coarse 16
- % sand, trace gravel, trace silt,
60— X : medium dense, well graded. |
q = L
X |
4 T
- * Rt ]I Casing refusal, cored through ‘
—I 33 - large cobble. Telescoped casing !
18 from 4.0" nominal steel casing !
65— to 3.0" nominal to continue ad- T
B 27 vancement of the borehole. |
e |
50 E
—_ i
S-17 |
B 63 é——g X Brown fine to medium sand, some -
70 49 . gravel, trace coarse sand, trace ;
- 54 silt, very dense, wert. ! ]
58
48 73.0"
*?-%5 BEDROCK AT /3.0 FEET
B I 74,75 Cray,fane grained Iyscovite anests
75— iations (%" to 1"), ctrace chlor- ]
itization.
:J \ RQD = 0.0% /
BOTTOM OF EXPLORATION AT
I DEPTH OF 74.75 FEET
_] * Rock core obtained with a single barrel B -
core and BWX core bit.

0
U: 3" or 34" thin wall tube

S: split spoon R:rock

C: 2“

thin walil tube
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N
& S
AN Dok
o) s Ly
A G o AN
& & N
\ & & OF°
9 é < e@ NV
2 & G2 : g
QO S oF° S5 & STANDARD &
y <& A 5 K39 2 AT L
< Y STl e S S F PENETRATION »
& Y WG T & TANC S &
ERE A O VNS SV o &’ RESISTANCE SN
& S §$, § o & ‘3-;;0 &~ BLOWS/FT ‘3,,3- g
9‘4}/ g ¥ FY & 6;0{"4-0 SOIL DESCRIPTION & 0 1020 3040 5060 X &
WoC ORGANTIC Dark gray organic silt, some shell
1 - 1 SILT fragments, H,S odor.
2 woC 0/13 Trace shell Eragments, very soft,
— 5-1 6 38.0 2.5 wet. WOM
3 - WOC | 2.0 H SILTY Dark gray silty fine sand, trace
4 | woc ) 0 SAND medium sand, very loose, HZS odor},
S-2 wet.
5 WOM é__OU No recovery WOM
_| wou - 6.0
$-3 6| 22.6 SAND Dark brown fine to coarse sand, 4
- 1 é_g trace silt, very loose, wer.
_ 4 ) Layer, <0.1', peat.
S-4 Brown fine sand, little medium sand}, bg
12 2
— i—g trace coarse sand, medium dense,
. wet.
10— 1° Trace medium sand, trace_gravel, 1
22 3—3 ;gggsfi‘sl;lt, very dense, little “—55
22 ; |
] $-6 Brownish gray fine sand, little — H
12 2.0 gravel, trace coarse sand, trace &
] ) .35 medium sand, dense, wet.
1 [ }
15— 18 g_(; Little to some gravel, gap graded| _ 3
1 30 0.7 I
1 34
4 53
35
20 9 g-g X 6| 17.6 Some gravel, little coarse sand, 8
- . loose.
T3
13
38 i
— 5-9 Grayish brown fine to medium sand,
| 131 375 fgrge gra\elgl, trace coarse sand, .’6 }
ey se, . 1
05| 1 T.55 [ :
32 ‘- i
—
B !
64 : |
1 23 g-éoz 6| 17.6 Little coarse sand. . 2
28 | T2
30
53
53
N 55 0.4'-0.7" x_'ag{sh brown coarse sandl,
n ittle gravel, trace med.
" s-11 4.0 - sagq, t;ace fine sand, B
B 30 . medium dense.
X hwd SILTY 0.0'-0.4" ?p(gzlsié:y fine sand
L e O some ravel,
35— SAND litele coars:l sg’nd, crace
(Glacial medium sand, trace clay,
= Till) medium dense, wet.
- 42 Probed from 35.0' to 42.8' with BW
42 drill rods and hollow stem tip.
- Recorded blow counts per foot -
29 140 1b. hammer dropped 24'".
—{
53

40 " " .
U: 3" or 35" thin wail tube

S: split spoon

R:rock C: 2" thin wall tube

ECJORDANCO
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N
& N
: N ~ foo'}\«
A (9 o\® ‘ba\-qé
& & NN S
5) & & oF©
& é < SV
D A8 “ SS9 ) Q-
Q S & . & oy & __STANDARD &
& ¥ SR, § S ¥ PENETRATION g K
& &I & &’/ RESISTANCE § &
& F &4 & Il T o
$ G IF¥To L I o ey 1o OWS/FT O @
4%/ & a?q?’o?f g o’fé"q— SOIL DESCRIPTION & O 1020 3040 5060 N v
a1 - 1;2
1 NO PENETRATION
42 4 100
43 42.8 *REFUSAL SURFACE ENCOUNTERED AT
44 - DEPTH OF 42.8 FEET
45
7 * Refusal of drilling tools and sampling
. equipment with methods used. Refusal
— surface is assumed to represent bedrock.
-
50—
]
55—
60—
—~ \
- ! |
| i
65—1!
.’
—~ }
70—
~
75—
-
4 .
80 " I n . A [ (1} .
U: 37 or 35 thin wall tube S: split spoon R:rock C: 2" thin wall tube
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Q‘} -
i‘l ~ 5)° “"b[‘,\.
o~ (Jo oN° -\\Q"}
& él /\\ /\%VG*
e S o o
-~ S o9 A N & STANDARD Y
& F I LS LS § PENETRATION & K
S T AN S &’ RESISTANCE N
T & g5 & &7 O¢. A
& S §$,§ @ & qui—Q &~ BLOWS/FT IF G
?Q;' F FEFT & fg SOIL DESCRIPTION & 0 1020 3040 5060 & o
1 Probed from 0.0' to 20.4' with BW
1 1 drill rods and hollow stem tip.
2 - Recorded blow counts per foot -
3 2 140 lb. hammer dropped 18".
4 8
5— 21
- 26
28
j 35
_ 46
10— °
_ 53
B 55
70 !
74 |
68
15—
B 62
B 143
| 113
123
80
20— 100+ NQ PENETRATION
N 20.4 *REFUSAL SURFACE ENCOUNTERED
B AT DEPTH OF 20.4 FEET
i ;
— ’ * i i i i
* Refusal of drilling tools and sampling ]
25— equipment with methods used. Refusal |
surface is assumed to represent bedrock. |
= T
307
35—
i
—]
—
o n [ . . " H
U: 37 or 33 thin wall tube S: split spoon R:rock C: 2" thin wall tube
ECJORDANCQO
PRELIMINARY GEOTECHNICAL INVESTIGATION CONSUL TING ENGINEERS
OF ENGINEERING PROPERTIES Engineering - o,
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AN
< Iy
& . 25E
&, go N .za\Q”}
« & NN
\ & & &9
& S SO o
> & of & #ow o STANDARD &
a ¥ K A & QP o A e
& ) < ¢ O o N3 PENETRATION & &
S vy O ©H & R TA S X
> CIN/ - & \QQ &) ESISTANCE S
& & & & I&s & BLOWS/FT B g
’ o) g
QQ;' F FEFTT § I SOIL DESCRIPTION & O 1020 3040 5060 ¥ o
5 Probed from 0.0' to 20.6' with BW
1 - drill rods and hollow stem tip.
2 4 3 Recorded blow counts per foot -
é 2 140 1b. hammer dropped 30".
7 2
4 -
5 3
- 59
28
n 24
T 25
10 "
— 27
--{
25
7 26 [
7] 22
- 25 L
15— 52
7 53
N 34
-
28
N 51
20— 100+ NO_PENETRATION
20.6 *REFUSAL SURFACE ENCOUNTERED
_ AT DEPTH OF 20.6 FEET H
|
= * Refusal of drilling tools and sampling
25 - equipment with methods used. Refusal ' l
surface is assumed to represent bedrock. : |
- ]
. ¥
x T
ﬁ -
30— ‘
35—+
'ﬂ
4% " ot - . - . R " .
: 3% or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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AN
< )
NG » D&
A, (@7 oN° .zg\
& < NN
\ & L& OFQ
L S o9 o
S S of I & STANDARD AN
A ¥ ST o S AR ¥ PENETRATION A
T L UL T X & RESISTANCE s &
& S §68s £ 35 ~  BLOWS/FT AR
?‘«}/ g o,qu'o,v Yy § deQ‘uQ? SOIL DESCRIPTION o,o 0 1020 3040 5060 TS &
~ .
Hollod SAND Black fine to medium sand, little entpnit N ‘\\
gal \
1 —Stem (Fill) silt, trace gravel, | ; ;:;
A .
2 ueer S-1 Brown fine to medium sand, little 1.0M
2.0 ravel, trace coarse sand, trace 12
3 T g ‘10
4 . silt, medium dense, moist to wet. 3
3'8 Wet . 13 % h.
5 — Y]
1.2 6.0 "
7 $-3 ASH Black ash, little fine to coarse ! 2 ::;L?g 4
— f—g FILL sand, trace gravel, trace silt, l Lavpmin P
: very loose, wet. i Z
. 3 9.0 l 6 o
, [T-0 SAND Brown fine to medium sand, trace 5
10—'——Ls s gravel, trace coarse sand, trace ¢
4 ¢ 3.0 sile, loose, wet. 3 :
4 3 T.0 \ 12.0 '
b i
5 I3-6 4 6.1 SANDY Dark gray fine to coarse sandy silt, 2
. 2.0 SILT trace §rave1, trace clay, trace I
o |T-2 14.0 shell Eragments, very soft. Bentbnit : oo
7 12 1577 SILTY Dark gray silc¥ fine to coarse sand, eal -‘\5 Ny
15 2.0 SAND little gravel, trace shell frag- AN g}; 15.0
] 61 |10 15.5 ments, medium dense, wet. B
— GRAVELLY Brown gravelly fine to coarse sand, : TITEer
X SAND litrle silt, trace cobble, wet. Sank - : 17.0
x B
- ER
x 20.0 =i
20— 54 |s-8 ! SAND Brown fine to medium sand, little 4 3 é
— 2.0 K gravel, little silt, trace coarse 3
| 141 413 - sand, very dense, wet. | d 22.0
79
- 23.3
N *R_1 !
5.0 ‘ BEDROCK AT 23.3 FEET
25— 48 ‘ Gray to pink fine grained qneissic
n ! granite, trace garnet inclusions,
| { massive to lightly fractured.
| J 28.3 RQD = 72.0% 1 283
J BOTTOM OF EXPLORATION AT
30 28.3 FEET
» * Rock core obtained with a double barrel
N core and NWX core bit.
35— ;
—
40 n [ : . ’ . n .
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube

ECJORDANCO,
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A,
& D&
> N 3o N
A ()o 0\° ‘z.\\q(}
& < SoSvR
& & & &59
L S SO &
S S of S dow & __STANDARD &
Y Sl s S AR ¥ PENETRATION ¢ K
N Lot @ 3, XS S 3
O &S & &’ RESISTANCE &
< §F &4 g s BLOWS/FT Ard
§ @ IFTe & LS sowLoescrierion S0 1020 3040 5060 La Y
$__O FEFT F Fes 2 N S
Hollow SAND Black and brown fine to coarse sand, Cenent | el
1 —{Stem little gravel, little silt, moist. g:: onl
Auger 46 —_—
2 S-1 Dense. -
34 z9 —q1
- , 0.4', b 1 i ’
4 -2 5eifn Sang; BESCD 3RASLMRd *°
5 2 0.572538: #2nnish brown fine to
coarse sand, trace gravel,
i -3 6.3 trace silt, wet.
] ﬂ;_é —\ Br;;naxv:{.];tze'f:::.ne sand, little
- 3 BEDROCK AT 6.3 FEET
] Gray gneissic granite, some muscov-
10— ite, fractured with some iron
- staining along fractures.
w2 M
I 5.0 RQD = 98.0% for R-1 E
B w2 RQD = 84.0% for R-2 s,
15— -
- 16.3 .
1 BOTTOM OF EXPLORATION AT
— 16.3 FEET
20—
- * Rock core obtained with a double barrel
N core and NWX core bit.
~
-
25—
ﬁ i
— |
301
_J
—
35
_4(
40 n n . . -
U: 3" or 34" thin wall tube S: split spoon R:rock C: 2" thin wali tube
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A
Y
& s &
' oA -~ 9 ""g‘
~ g & ¢
« & A TN
N S DY &
> & gof S o STANDARD <
A ST A & Koy ] SR
& o4 o & O ) J PENETRATION & ;
&I Fuo & LS RESISTANCE SN
X & TN g &4 > 'BLOWS/FT AR
E F SCS¥ E IS SOIL DESCRIPTION S0 1020 3040 5060 EF
{9 FS T T S g 9o W
‘s‘zii“ SAND Gray fine to medium sand, trace . Poy.on
1 “lauger gravel, trace coarse sand, trace 10
2 - 5ot silt, moist. : E
3 é_g Medium dense. 14 A(‘J
4 - . Tt
5 g'g Gj11.0 Some silt. ! 15 aﬁd 1n3-'
] L Tave-Tn p
v
= $-3 Layer of gray silty fine to medium ¢
2.0 sand, trace gravel, trace coarse 9 [4
~ i sand, medium dense, wet. 3
1 -4 Gray~black fine to coarse sand, trace ¢
] >0 ravel, trace silt, trace roots, 10
—_—— o0se, wet.
0.7
10 A 4 oos Gray fine to medium sand, little Benflonil N 10.0
4 = 20 :;rlrg’ Eggg—: gra\c/el, trace coarse 6 be::"l{\ N
- Py y wWet. N\
% | 0.8 NN
m S-6 Gray fine to coarse sand, trace 3 2.0
_ 81329 gravel, trace silt, very loose,
3 m wet . !
n _ . Layer of dark gray organic silc, !
15— 8 gé G369 little fine sa%d,ycrage shell 2, 1
. 153 fragments, soft, wet, HZS odor.
; .
4 é-r L17.0
_ 8 Fil 13 g
1t sand " |3 %
ZO_J 8 t;yg{, 3.7', darl; brown peat, ‘ T é?
S-8 i y decomposed. = P
_ 23 %_g X 0.0'§1.0' Olivg fine to megium sand, —23 B
2(‘ . trace coarse sand, trace o
— sile, medium dense, wet. — = 22.0
- 26 : 23.0
62 J/
119 !
|
25— 34 | 5-9 Gray fine to medium sand, little to 13 Caved
- 2.0 trace silt, trace coarse sand, ' in
i 43 19,5 medium dense, wet. Borehold
63 .
1 .8 I
7] 69
30— $-10
42 2.0 Light gray fine to medium sand, some 47
] s | TT silt, trace gravel, trace coarse __
- y sand, trace clay, dense, wect,
75
59
3 T e
5 —
42 | S-11
_ 2.0 40
50 |12
T 58
T ous
T a9 B
4% " [ - . " :
: 37 or 33 thin wall tube S: split spoon R:rock C: 2" thin wall tube
ECJORDANCQO
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A
Q- Y
K B
) R
A &) 4 ’za\
A W NS
\ & & FO
2 > SNEY;
K S 8 OSQ9 %3
S 9 8P L & oy & __STANDARD L
& ¥ ST oe & LES ¥ PENETRATION PN
S $ Qv&Q'QV &L o Q & &’ RESISTANCE S NS
§ ¢ IFFTe & L3S SOIL DESCRIPTION S0 1020 3040 5060 Lo E
DY FEF T F S o 3 Cere 9
35 | s-12 Layer of light gray silty sand, littld hs
41 2.0 gravel, trace coarse sand, trace
42 36 L2 I\ clay, dense, wet.
43 _ 43
44 | 65
45— 7
S-13 Light brown fine to coarse sand, some
| 33 1.4 silt, liccle gravel, little clay, 68+
79 LA very dense, wer. (100)
- R-1 Granite boulder.
-4 * #No penetration after 100 blows.
X
50— 38
S-14 Trace gravel, trace clay, medium
4 % %_g dense, wet. 12
4 * 52.3
_ *R-2 BEDROCK AT 52.3 FEET
5.0
%9 Gray to pink fine grained gneissic
N granite, one pegmatite string pre-
55— dominately feldspar and quartz
(very large crystals) approximately
] 1.0 toot thick.
| 57.3 RQD = 98.0%
— BOTTOM OF EXPLORATION AT 57.3 FEET

60—
_ *Rock core obtained with double barrel N
core and NWX core bic.
65___1 x Casing blows/ft. not recorded.
70—
-
75— ‘
i
-

i

0 1} : . '
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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N
< D>
N 5 D
> 250
« & o -
€ LU
& & A ANoYS
o & S B &
~ & o8 & &ow & STANDARD <
A NV T A~ 2 Ll & | » P
& & S, &5 O “3 5 PENETRATION ©
N YT up O o RESISTANCE s &
T KN o @ E © e A
& S S¢Fo & FF9 S o BLOWS/FT e &
§ & 5E5T & £L8 SOL DESCRIPTION £ DNV VD 4T &
Hollow SILTY Black silty fine to medium sand, 1. ip
1 | Sten SAND lictle coarse sand, trace gravel, Cutitiogs |10 v
huger moist. ' gnd g 1o [
2 5.1 Wet. e zip e
2.0 Layer, 0.8', brown fine to medium 7 h. 5
3 1.2 sand, some silt, trace gravel, 40 e
trace coarse sand, wet.. 4.0
4 - §-2 Brown, trace coarse sand, loose, s T '
. 2.0 wet . Berdtonjte]N, \
5— 7.3 Layer, 0.4', light brown clayey Seql N
g
B ile, lictle fine sand, soft), wect. 6.0
3'8 6122.3 Little coarse sand.
— 2 0.0-0.4" ?1é¥fefér1‘e to mgd.csiand,
. 8.0 lie ay, med. dense,
i -4 20.4 - - -
I
S SAND Grayish olive fine to coarse sand 9
- 2.0 some silt, trace gravel, loose,
' 0.4 wet &
10
| 12 g_g No recovery. 25 N
9.0 =
5 B
] $-6 Gray fine sand, little gravel, litcle 1 Filler| Y-
10 | 2.0 oarse sand, little medium sand, 18 5 des =
T 13.0
- 5 ittle silt, medium dense, wet. ar *
7 . S
- 5-7 Black fire to coarse sand, some — 1 14.0
15— 10 50 éggvel, some silt, medium dense, 14 l
go | 01
I Caved
o1t in
15 bore-
] hole
13
]
16 .
20— 34 $-8 Gl14.1 Gray fine to med. sand, trace silt, ‘ 51
] 2.0 trace coarse sand, trace gravel,
1.7 very dense.
| 37 Brown finelsand, lictle medium sand, |
trace silt, very dense, wet.
36 ’ ;
46
3 |
25 — 5 59 Layer, 0.55', brown fine silty f
37 o sand, wet. 27
43 T rlx fine to coarse sand, trace L
_ silt, wect. i -
33 .
46
44
30— 45 | S-10 Gray, little gravel, medium dense,
B 2.0 wet. 17
36 0.8
- 68 #No penetration after 50 blows.
74 -
- 76
35— 8 sy Light brown fine to medium sand, som - #
Q.7 y 35.7 silt, trace gravel, trace coarse (50)
B a4 - \ sand, trace clay, med. dense, wet.
*REFUSAL SURFACE ENCOUNTERED AT
-1 DEPTH OF 35.7 FEET
~ *Refusal of drilling tools and sampling equip- —'r"
ment with mechods used. Refusal surface is S .
believed to represent bedrock.
40 . - X
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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A
& 528
)
S0 F &2
NI & &S
) i; = S0
S o9 N : g
QO S Sf (. § &ou & _STANDARD &
{‘ @’ ‘U\}v © O (9 ol;Q‘f’OQ, \y PENETRATION % 4\
o WY NS &’ RESISTANCE s X
T & Ba T X Q Og
& S ST L I Yo 1o OWS/FT e &
%/ & o?'q(‘"o?'\,v Ny d,boqu_O SOIL DESCRIPTION o? O 1020 3040 5060 Q\<§' &
Hollow CRAVEL __Gravel Parking Area emept |‘ N ggegec'
1 —Stenm SAND Brown fine to medium sand, little
oad
2 ] Auger (Fill) gravel, trace coarse sand, trace = Block
S-1 silt, loose, moist. i
3 2.0 10 y
T3 f
4 - S-2 Trace gravel, moist. 9
5 2.0 Wet.
T3
N G| 21.4
g'g B Cuttings
— Do and 1y
. S L agdinn- 1.0¢
-4
9.0 11 1D
n % SAND Grayish brown fine to medium sand, _ S
10___!_ (Native) trace gravel, trace coarse sand,
_ 5 g-g trace silt, medium dense, wet. b 3
g | 1.2 12.0 Z
6 | -8 GRAVELLY Gray gravelly fine to coarse sand, l 17 (40 .
— 2.0 SAND little sile. PVg |
15 | 1.2 i 160 [o |
s 1 s 1
15 —{Spun | #-1 Boulder from 14.5' - 15.5' P £
3.00 {
tasing Layer, gray fine to coarse sand, |
some cobble, some gravel, little é
— silt, boulders or cobbles
] encountered.
- |
20— 5-8 Boulders or cobbles encountered, ! 52
- 3 !
-
- Lt 24.0
— N
25— 16 2‘3 No recovery. 5;21 \ X25.0
4 16 } 00 -
-~ 5 g-[l)o Gray gravelly fine to coarse sand, {
10 ﬁ;? trace silt, medium dense, wet. 17
4 29 l .
30— 4 |su Little silt, boulders or cobbles i cillapr il PP
3.0 encountered, medium dense, wet. 30 [Sand 1 =1 :
4 37 |53 Z_\_ ; i%
4 e # : ' EF
No penetracion after 100 blows. =
4 29 - e
-11
' =ip
- 36 §5-12 34.7 ; ST ;__;e
30 | 1.3 SAND Gray tine to medium sand, Little i (1100) 1" :_].q_u 0
35— 13 sile, trace coarse sand, trace : - :
25 16.0 gravel, medium dense, wet. -
“;'g BEDROCK AT 36.0 FEET
4.6 Gray to light pink gneissic granite, -
B massive. T '
-1 RQD = 88.5% ~
40 1l n . . " .
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wail tube
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A
& A
GO
A 00 o\ Q.-\\?‘é
3 & ~ K 3
\ & & 6FQ
S S Jo9 S
> 96 eof S oW o STANDARD AN
& ¥ S b S AP 2 PENETRATION & K
& V (Jwo & &9 T &
> O &L e\ ~ <’ RESISTANCE $ S
N T ST & F&8 ‘ ' : S A
g g S§¢d o L ITo & BLOWS/FT AT
4%/ & @vqwoyj g étqqu? SOIL DESCRIPTION & 0 1020 3040 5060 o~F &
*R-7 - R
41 - 41.2
42 -
43 | BOTTOM OF EXPLORATION AT &41.2 FEET
44
45—
* Rock core obtained with a single barrel B
i core and BWX core bit.
50 —
55—
60—
65 —
. L
!
70—
75—
.
_J
80 . m
U: 3" or 34" thin wall tube S: split spoon R:rock C: 2" thin wall tube
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“

N
< ~
_{q =~ ‘"JQ‘?Q
IS (9 o° ,za\qé
& & S S
A\ & & O Q
& o & gog . &
S S &f . & &Ly & _STANDARD & A
& Q g ¢ QO /\‘UQ 3 PENETRATION & :
T Fug § SES &’ RESISTANCE § &
L S TN & &a - So A
& 3 %QQ“-’ Qo & Jé’o &~ BLOWS/FT Qy,\v by
<« g c’v-q,o?j §F 3¢ Q? SOIL DESCRIPTION & @ 1020 3040 5060 T
% Hollow GRAVEL Gravel Parking Area '
1 iﬁ;:, SAND Brown fine to medium sand, little
2 51 (Fill) gravel, lictle to trace sile,
2.0 trace coarse sand, trace cobble, 10
3 ) trace brick and ashes, medium !
4 dense, moist.
§-2
o 2.0 Some to little gravel, loose, wet. 10
5 .55
~
- G| 39.0
- gg Some gravel. 8
0.t
a S-4 Dark brown gravelly sand, trace 14
- é_‘l). organics, medium dense.
10— 5-5 Trace ash and cinders, loose. _ 7
— 2.0
0 12.0
n 5-6 SAND Layer, 1.0', black silty fine to )
— 2.0 (Native) medium sand, trace coarse sand and
1.8 L gravel. i
5-7 G| 3.1 Gray fine to coarse sand, trace #
15— _2_2 gravel, trace silt, medium dense, _ +170
_ L. \ wet. {
#splic spoon binding against auger. ‘
o
- I
- - ,
| 4 i |
20— 10 g'g Brown fine to coarse sand, trace by |
~ ﬁ silt, trace gravel, medium dense, +
41 : \ wet, well graded.
| 1w ;
20 |
= I
24 1
25— g ?—g X Brown fine to medium sand, trace 19]‘
= ';:3 coarse sand, trace gravel, medium -
13 dense, wet. :
JERE |
31 |
43
30— -
e | 500 :
24 0.2 X
o || ol
T o1a |08
44 35.0
35— 20 | S-12 GRAVELLY Brown gravelly fine to coarse sand,
— 2.0 SAND little silt, trace cobble, very 55
_1 63 us dense, wet.
47
32
ol [ ]
U: 3" or 35" thin wall tube S: split spoon R:rock C: 2" thin wall tube
2
ECJORDANCO
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p S
< )
R $ 2
S S 2
A (& o 0N
& & YR
\ & & N
g S Y &
N of . & &How & __STANDARD &
& ¥ ST S &8 ¥ PENETRATION g K
o Y Yvd O NF'S &’ RESISTANCE s S
< S LN & &4 ‘ S, A
& S &¥Fe L I ~  BLOWS/FT AR
4{8, ~ %qu,(ovvv g a’bQQ,Q? SOIL DESCRIPTION 0,0 (? I,OE) 3‘040 5060 TF
11 3‘53 Layers, 0.25', brown fine sandy ‘ &
41 3 3 silt layers.
42 4 °
43 4 %0 #lo penetration after 100 blows.
44 | 33
45— 43
sga | 1Y SAND T Brgen.Efve fRcdg igtsane, TIECIe I o |
= *R-1 45.7 BEDROCK AT 45.7 FEET (100)#
- g-é Gray to light pink gneissic granite,
. ) some muscovite, massive.
= RQD = 96.2%
S0 50.9
] BOTTOM OF EXPLORATION AT 50.9 FEET ‘
*Rock core obtained with a double barrel N
] core and NWX core bit.
55—
60—
—
65 — '
..1
-
] 1
70—
-
75—
80 " (0 . . " .
U: 37 or 33" thin watl tube S: split spoon R:rock C: 2" thin wall tube
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AL
< =~
NG » D&
S s 24y
~ S OF oS
& & ANARE S
\ & 5 HFO
& é > IS5
~ $ Xe) & GOF ; <
A S LON o W & STANDARD &
A SR A 2 Ll ) L
& D T 23 &S N PENETRATION & ¢
S ot W@ G Xy S &
b S RN K & &) & <&’ RESISTANCE S. 3
& S e & I . S o BLOWS/FT ALY
%/ g fo?Q“’fovvv F d)béuQ? SOIL DESCRIPTION 0,0 O 10 20 3040 5060 T vl
Hollow SAND
1 ~ Sten 1.qv
Auger Cuttings| I0| }pPVC
2 4 §-1 0.7'-0.9' Green fine to medium sand, and 3 P
2.0 trace silt, loose, wet. 6 . ~4 i
3 - T 0.0'-0.7' Tan fine to medium sand, l Lavguin " B
little coarse sand, trice :
4 S-2 silt and roots. 40
2.0 Brown, no roots. \ , 1
55— i Layer, 0.4', gray silt, some fine 5.0
S, oghs Srgimieny SEEE R,
] $-3 fixe sand, firm, wet S8 Seal
2.0 ) ’ ; . . 15 7.0
— 10 Olive-brown fine sand, little medium .
sand, little roots, medium dense, 8.0
— S-4 wet. .
. 2.0 Layer, 0.7', black organics, some 10
15 3 si t%.flbroug, :oft, wg%.
! rown fine sand, trace silt, trace
10— $-5 roots, loose, wet.
woM 2.0 15
Twon |T3 Fj 2
Sand 1
12 [s-6 G} 39.5 Olive fine sand, trace silt, loose, | 18
] 2.0 wet. 13.0
13 1.1 |
- J 14.0
8 |s-7 Gray fine to medium sand, little - P16
15— 8 %;g coarse sand, trace silt, medium
— * dense, wet. ¢
aved-
—~ 16 in
24 Bore~
T 25 hole
23
20—
] 13 ;:g g 18.2 Tannish brown. 15
20 |07
30
—
28
-
29 f
25— 14 |89 !
- 2.0 Trace gravel. 15 |
17 m X - ;’ L
I ;
55 |
30— o :
42 g:éo X Grayish olive. l 164
36 (1.0
YA
BT
-
40 : :
35— Layer, 1.3', olive fine sandy
57 S-11 silt, trace gravel, trace medium
] 2.0 sand, trace clay, very dense, wet. “_ 52
27 1.5
— - Granite boulder, 0.9' thick.
34 tag !
T 29 i
1 4 ‘I L

49

U: 3" or 35" thin wall tube

S: split spoon R:rock

C: 2" thin wall tube

PRELIMINARY GEOTECHNICAL INVESTIGATION
OF ENGINEERING PROPERTIES Engineering
NEW BEDFORD HARBOR SUPERFUND SITE

ECJORDANCQO

CONSULTING ENGINEERS

Log of: BL-107

Page 1/2

Project No. Date Drilled

BRISTOL COUNTY, MASSACHUSETTS 4959-19 1/26-1.28/88

Sheet A-32




A
Q- ny
& » D&
S > 24y
Ao Q o ~ N
& &7 ~ kz‘v&
\ & ~ 6.9
Y S SS9 @
o> S oFf $ > & & STANDARD 2
& &S LS K ¥ PENETRATION ¢ K
TN, 7 F TR 5 ¢’ RESISTANCE S
T & L T &4 Qo A
4\ & §$/§ ® /\Q/ Jé‘o & BLOWS/FT Q,/V/\v <
< O \'d
4%/ S ,ové/oy\y F r,fq«/q? SOIL DESCRIPTION & 0 10 20 3040 5080 N
R-1
a1 77 |50 ’
a2 4 |
43 73 Wash contained coarse sand.
44 — 106
102
45— 38 §-12 Brown fine sand, trace silt.
= Standard penetration resistance not
— 74 A_J recorded.
78
I *R-2 § Boulders.
50—
- i
f
7 | 53.6 BEDROCK AT_53.6 FEET
- 2.4 1 Gray biotite/muscovite gneiss, some :
7.0 || cKloritization, trace garnet inclu- | L
55_1 | sions, schistose, friable, pegma-
I tite string predominately feldsphar
; 56.0 and quartz (very large crystalsg ;
approximately 1.0 foot thick.
] RQD = 41.7%
—
60— »
| BOTTOM OF EXPLORATION AT 56.0 FEET
1
. *Rock core obtained with a double barrel N ‘
— core and NWX core bit. i
65 — '
] 1 !
70— :
75—
0 n | . . u -
U: 3" or 35 thin wall tube S: split spoon R:rock C: 2" thin wall tube
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A
< =
AN s ¢
3 ~ @q‘"é
A (&) oN° ~z~«\
NI & ES
K S SO o
> & of & > % STANDARD oo
&V SFes S LES 2 PENETRATION ¢ &
& T v & &P J ¥ &
O & & . (&) RESISTANCE N~
A N Y S A
d& S §é, § ® /i(/ QYV?Q . ‘ : ~ BLOWS/FT O,,\v g
4 @) RIPTION S0 ) 30 4 NN
§ & SEST § FLE SOIL DESCRIPTIO £ 0 1020 3040 5060 {F ;5
2"110“ SAND Brown fine to medium sand, little ]
1 A:;:r coarse sand, little silt, very ]
2 loose. ’ l
S-1 19.6 .
3+ | |8
4 - Lense - brown silc.
$-2 Gray, some silt, trace shell frag-
5— 2.0 ments, no coarse sand.
2 Layer, 0.7', gray clayey silt,
- trace fine sand, trace shell frag-
$-3 ments, trace roots, very soft, wet 1
] 2.0 Layer, 0.7', brown fine to medium
1 sandy organics, some silt, wet.
N S-4 22.6 Olive fine sand, little silt, little \ 5r
- + 2.0 organic (roots and peat), loose. lF
T3
10
_| woM g'g Some silt, trace organics. 7 :
| wom |TB !
6 [s-8 Trace silt, no organics, medium 17%
] 2.0 dense. T
14 |10 | ;
— 31.0 - I
7 |87 . 16
15— 2.0 Trace coarse sand .
7 0.7
4 12
1 27
30
32 [
20— 10 S-8 Grayish brown fine to coarse sand, : 13 ]
. 2.0 trace silt, medium dense, wet. - -
15 [ --:’ i
25
26
27 i
25— —
1 25 g'g G)15.3 Trace gravel. 27
39 |57 [N J
—— T
3 _ L
46 ‘ I
7 50 4\L
30— 41 | $-10 Light brown fine to medium sand, o |33
- 2.0 some silt, little fractured rock
50 g7 and gravel, dense, wet.
J 61
53
Y
35— 34 (5.1 Lense, 0.2', coarse sand. :
4 oo |20 86
N 0.5 . |
78
B
AT 121

40

U: 3" or 35" thin wall tube

S: split spaon

R:rock

C: 2" thin wall tube
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s
@ QN
s o 28
A &7 N >\
\ & O3 S)
& é > S N
5 o8 & GRY . &
QO 9 & « & 5w & STANDARD &L
& ¥ T s S A S § PENETRATION N
Sl O 9% : S &
< SN VPN e \E® &’ RESISTANCE X
N s ¢ & T &8 . O A
8 ‘? S¢do W luvon S BLOWS/FT AR
8§ FEST & SLE SOIL DESCRIPTION & 0 1020 3040 5060 G¥F
5-12 Olive fine to medium silty sand, ‘
- 2.0 34
41 T3 trace gravel, trace coarse sand,
42 - : trace clay, dense, wet.
43 #No penetration after 100 blows.
44 5-13 bs.6 #
= . - (100)
45+ 0.0
= *REFUSAL SURFACE ENCOUNTERED AT
~ DEPTH OF 44.6 FEET
] *Refusal of drilling tools and sampling
50 — equipment with methods used. Refusal
- surface is assumed to represent bedrock.
B x Casing blows/ft. not recorded.
55—
60 -
65—
=
-
70—
75—
_1
—
80 0 {0 - N " .
U: 37 or 35 thin wall tube S: split spoon R:rock C: 2" thin wall tube
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N
& N
& L PR
A ()0 o\° z,a\q'é
& & S IVR
\ & & oX O
2] é < D Y
X S LS9 , Xy
~ QO QO s & “  STANDARD &
¢ N OSA A KGe &b ATI &R
& s <
> P RV T e NE &’ RESISTANCE 3
(3« S S8 & JIFo : N BLOWS/FT PZA <
§_ & FEST & S8 SOIL DESCRIPTION S 0 1020 3040 5060 ¥
38 “Probed from 0.0' to 52.9' with BW
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S: split spoon
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[ PROJECT REPORT OF BORING No.
GZA DR".L'NG INC I SHEET OF 1
246 BAILEY ST, CANTON, MA. 0202i — _Proposed North Texminal FILE No.._9213/C-5436
—New Bedford Harbor, MA. .
{A DIVISION OF GOLDBERG-ZOINO & ASSOC., INC.) d i CHKD. BY_DH
FOREMAN:! C. Lenling . BORING LOCATION As on Plan
CLASSIFIED.BY:  R. Kubiak : GROUND SURFACE ELEVATION._82.2 . DATUM _BM #1
| INSPECTOR: None DATE START__3/4/85 DATE END _3/4/85
AMPLER: UNLESS OTHERWISE NOTED NSISTS OF A 2" SPLIT SPOON DRIVEN USING A GROUNDWATER ~READINGS
SAMPLE| lwlb_sﬁm MEER m.u;g . :mn.zn co DATE | TIME | WAYFN | TSRS [ STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED,CASING DRIVEN USING 3001b. HAMMER FALLING 24 in.
CASING SIZE: BW-24" I.D. QTHER:
E_lez SAMPLE AM 1
8215 3 TR oePT . SAMPLE DESCRIPTION. DEPTH OF STRATUM CHANGE
873 3| Ne '% () - | Bowss Burmister CLASSIFICATION
0 1 24713 0-2 Push Very soft, black, Organic SILT, trace
Shells
ORGANIC SILT
5 2 24/15] 5-7 1-1-1-1 Very soft, dark grey, Organic SILT 5.0 .
10 3 24/18| 10-12 1wl~1-2 Very soft, dark grey, Organic SILT, little
Shells
4 24/10(12.5-14.5]|8«6-6=7 Medium dense, dark grey, Organic SILT,
some Gravel 12.5
ORGANIC SILT with Gravel
15 15.0
5 247121 19-21 18-15~12-14| Medium dense, brown, fine to coarse SAND,
20 some Gravel, trace Silt SAND and GRAVEL
25
6 6/6 25-25.5 |100 Very dense, brown, fine to coarse SAND,
L}
and Gravel, trace Silt 1 | Refusal at 25.5
30
__GRANULAR SOILS | COHESIVE SOILS |REMARKS: 1) Refusal defined as 100 blows with 300# hammer on open end
BLOWS/FT.  DENSITY{ BLOWS/FT.  DENSITY] aw rod for zero penetration
0-4 v, LOOSE[ <2 V. SOFT 2) All elevations measured from reference benchmark on dock,
2-4 SOFT assumed elevation 100.00
-
4-10 LOOSE 4-8 M. STIFF
10-30 M. DENSE | g_\c STIFF
30-50 DENSE {15-30 V. STIFF
V. DENSE | >30 HARD
NOTES: I)THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
Z)WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON
BORING LOGS. FLUCTUATIONS IN FHE LEVEL OF GROUNDWATER MAY OCCUR DUE TQ OTHER FACTORS THAN l BORING N 1
THO E _PRESENT AT THE TIME MEASUREMENTS WER! 0.

SHEET A-38
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GZA DRILLING INC. PROJECT REPORT sﬁcFE EBTORINF No._OF 5
246 BAILEY ST.,CANTON, MA. 0202! Proposed North Terminal FILE No._ 9213/C-5436
(ADIVISION OF GOLDBERG-ZOINO & ASSOC., INC.) New Bedford Harbor, MA. CHKD. By_DH
FOREMAN: C. Lenling BORING LOCATION As on Plan
CLASSIFIEDBY: B. Kuhiak ‘ GROUND SURFACE ELEVATION__83-1 DATUM BM_#1
INSPECTOR: None . ; DATE START_3/1/85 _____DATE END _3/1/85

SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2 SPLIT SPOON DRIVEN USING A GROUNDWATER READINGS

1401b. HAMMER FALLING 30 in. OATE | TiME | WFR T o STABILIZATION TIME

CASING: UNLESS OTHERWISE NOTED,CASING DRIVEN USING 3001b. HAMMER FALLING 24 in.

CASING SIZE: _ BW-24" I.D. OTHER:
EL22 SAMPLE SAMPLE DESCRIPTION
=253 ] oeemn o ) DEPTH OF STRATUM CHANGE
&7 |3 3| No. '% i) /6 Burmister CLASSIFICATION
0 1 24/24] 0-2 Push Very soft, dark grey, Organic SILT, trace
Shells
5 .
4 - Very soft, dark gre Organic SILT, trace
2 |24/24} 5-7 Push 14 ’ grey, Org ' ORGANIC SILT
Shells
10 3 24/18}1 10-12 1-1-1-1 Very soft, dark grey, Organic SILT, trace
Shells
15 4 |(24/20] 15-17 [1-1-1-2 | very soft, dark grey, Organic SILT
17.0
20 . : .
5 24/18| 20-22 4-4-5-5 Loose, grey, fine SAND, little Silt Fine, Silty SAND
25 . .
6 24/20| 25-27 4-6-6-5 Medium dense, grey, fine SAND, trace Silt
30 7 |24/16] 30-32 4-6-6-6 Medium dense, grey, fine to medium SAND, 30.0
trace Silt
Fine to medium SAND
GRANULAR SOILS | COHESIVE SOILS | REMARKS:
BLOWS/FT.  DENSITY] BLOWS/FT.  DENS!
0-4 V. LOOSE| < 2 V. SOFT
2-4 SOFT
4-10 OOSE
u 4-8 M. STIFF
10-30 M.DENSE | g_\g STIFF
30-50 DENSE |)5-30 V. STIFF
>80 V. DENSE | >30 HARD
NOTES: 1)THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL,
2)WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON
THE BORING LOGS. FLUCTUATIONS IN FHE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN [ BORING No. _2
THOSE_PRESENT AT THE TIME MEASUREMENTS WERE MAD 0.

SHEET A-39




GZA DRILLING INC.
246 BAILEY ST, CANTON, MA. 02021

{A DIVISION OF GOLDBERG -ZOINO & ASSOC,,INC.)

PROJECT

Proposed North Terminal
New Bedford Harbor, MA.

REPORT g)F BORING No. 2=

HEET__ 2 OF __2
FILE No.._9213/C-5436
CHKD. BY D

G\

Eo|22 SAMPLE SAMPLE DESCRIPTION : :
§ g g; i DEPTH . ) DEPTH OF STRATUM CHANGE
3| No. l;n) el () BLOWS/6 Burmister CLASSIFICATION
35 24/10| 35-37 5-7-7-8 Medium denge, grey, fine to medium SAND,
trace Silt
Fine to Medium SAND
0 24/16| 40-42 | 8-9-9-12 Medium dense, grey, fine to medium SAND,
trace Silt
43.0
4
3 24/12| 45-47 16-21-25-32| Dense, brown, fine to coarse SAND, some Gravelly SAND
Gravel, little. Silt
1 Refusal at 47.8'
50
REMARKS: 1) Refusal defined as 100 blows with 300# hammer on open end aw rod for zero penetration

[BORING No. 2

SHEET A-40



GZA DRILLING INC.
246 BAILEY ST.,CANTON, MA. 0202i
{A DIVISION OF GOLDBERG-ZOINO 8 ASSOC., INC.}

PROJECT

Proposed North Terminal
New Bedford Harbor, MA.

REPORT OF BORIN? No, 3

SHEET
EILE No.__92213/C-5436
CHKD. BY_DbH

FOREMAN: C. Le“J'-i“‘? BORING LOCATION As on FPlan
CLASSIFIEDBY: _R. Kubiak GROUND SURFACE ELEVATION __81 DATUM __3i1_#1
INSPECTOR:  __Nore DATE START.3/5/85 ________DATE END _3/5/85
AMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2" SPLIT SPOON DRIVEN USING A __GROUNDWATER READINGS
S 1401b. HAMMER FALLING 30 in. co z DATE [ TIME AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED,CASING DRIVEN USING 3001b. HAMMER FALLING 24 in.
BW-24" I.D.
CASING SIZE: OTHER:
T loz SAMPLE AMPLE DE ION
8215 S ] oerm - SAMPLE DESCRIPTIO DEPTH OF STRATUM CHANGE
W= s 3| No. "ﬂ{; o) BLOWS/6 Burmister CLASSIFICATION
¢} 1 24/141 0-2 Push Very soft, black, Organic SILT
ORGANIC SILT
5 2 [24/18] 5-7 1-1-1-1 very soft, black, Organic SILT
7.8
10 3 24/10] 9-11 4-6~6-8 Medium dense, brown, fine SAND, trace Silt Fine SAND
13.0
15 )
4 24/15| 15-17 7-9~7-9 Medium dense, brown, fine to coarse SAND,
some Gravel, trace Silt Gravelly SAND
20 5 |24/12| 20-22 | 10-10-11-13| Medium dense, brown, fine to coarse SAND,
some Gravel, trace Silt
25 6 24/14| 25-27 8-11-11-12 Medium dense, brown, fine to coarse SAND, 25.0
some Gravel, trace Silt
30 : s
7 24/18| 30-32 15-14-15-16| Medium dense, brown, fine to coarse SAND,
and Gravel, trace Silt
Very dense, brown, fine to coarse SAND,
35 8 |s5/4 35-35.4 | 125 /5" and Gravel, trace Silt 1 | Refusal at 35.5°'
GRANULAR SOILS | COHESIVE SOILS |REMARKS: 1) Refusal defined as 100 blows with 300K hammer on open end aw
BLOWS/FT___ DENSITY| BLOWS/FT. _ DENSITY] rod for zero penetration
0-4 V. LOOSE <2 V. SOFT
2-4 SOFT
- K S|
4-10 LOOSE 4-8 M. STIFF
10-30 M.OENSE | o_,o STIFF
30-50 DENSE 1)5-30 V. STIFF
V. DENSE | >30 HARD

GIX™

THOSE PR SENT AT THE TIME

Z)VIATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON
NG LOGS. FLUCTUATIONS IN WE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN

MENT: RE M.

: I)THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

[ BORING No.

SHEET A-41




GZA DRILLING INC.
246 BAILEY ST., CANTON, MA. 0202!
(A DIVISION OF GOLDBERG-ZOINO & ASSOC., INC.)

Proposed North Terminal

PROJECT

New Bedford Harbor, MA.

REPORT OF BORIN? No. 4

SHEET OF
FILE No._2213/C-5436
CHKD. BY_PH

FOREMAN: C. Lenling BORING LOCATION As on Plan
CLASSIFIEDBY:  R. Kubiak GROUND SURFACE ELEVATION __85.0 DATUM BM_#1
-INSPECTOR: None DATE START_2/28/85 DATE END _2/28/85
SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2" SPLIT SPOON DRIVEN USING A GROUNDWATER READINGS
140 1b. HAMMER FALLING 30 in. DATE TIME AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED,CASING DRIVEN USING 300ib. HAMMER FALLING 24 in.
CASING SizE:  BW- 24" I-D. QTHER:
E~I2E SAMPLE SAMPLE DESCRIPTION
S BN o I T pp— _ DEPTH OF STRATUM CHANGE
8= |q ) No. "')«éc (1) Burmister CLASSIFICATION
0 1 24/16 | 0-2 Push Very soft, dark grey, Organic SILT
Organic SILT
5 2 [24/15] 5-7 1-2-2-3 Soft, dark grey, Organic SILT, little
fine Sand
7.5
10 3 |24/18] 10-12 4-3-3-3 Loose, brown, Clayey SILT, some fine Sand Clayey SILT
12.0
15 4 24/20 | 15-17 5~7-10-10 Medium dense, brown, fine to medium SAND,
trace Silt
20 .
S 24/16| 20-22 9-11-11-13 | Medium dense, brown, fine to medium SAND, Fine to medium SAND
trace Silt
25 . . :
[ 24/18 1 25-27 10-10-12-10f Medium dense, brown, fine to medium SAND,
trace Silt
29.0
30 7 24/20( 30-32 14-17-16-17| Dense, brown, fine to coarse SAND, some
Gravel, trace S5ilt Gravelly SAND

GRANULAR SOILS | COHESIVE SOILS | REMARKS:
BLOWS/FT___ DENSITY| BLOWS/FT.  DENSITY
0-4 V. LOOSE ;24 V. ;Tr-
4-10 LOOSE! 4.8 M. STIFF
10-30 M.DENSE | g_ o STIFF
30-50 DENSE [)s8-30 V. STIFF
>%0 V_DENSE | >30 HARD

2)JWATER LEVEL READINGS HAVE BEEN MADE N THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON

“o‘rt-:s: 1)THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

THE BORING LOGS. FLUCTUATIONS IN PHI

THO:

PRESENT AT TH

TiM

R

EMLEY'_EL v(l)FRGR?‘UAr‘l)DWATER MAY OCCUR DUE TO OTHER FACTORS THAN l BORING No.__4

SHEET A-42
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PROJECT REPORT OF BORING No._4
SHEET__ 2 0

GZA DRILLING INC. F_2
246 BAILEY ST, CANTON, MA. 02021 Proposed North Terminal FILE No._8213/C-5436
: . BY _DH
(A DIVISION OF GOLDBERG -ZOINO 8 ASSOC., INC.) —New Bedford Harbom. MA. CHKD. B
x_|82= SAMPLE AMP RIPTION ‘
§~’-' §§ . DEPTH " S ) LE DESC 0 DEPTH OF STRATUM CHANGE
~|33[ No. ")4(; (1) BLows/6 Burmister CLASSIFICATION | @
35 8 24/21}] 35-37 13~20-18-18] Dense, brown, fine to coarse SAND, some
Gravel, trace Silt
SAND and GRAVEL
9 24/19| 38-40 24~30-28-30| Very dense, brown, GRAVEL, some fine to
coarse Sand, trace Silt
40 Bottom of Boring at 40.0'

REMARKS:

GA | [BORING No. 4

SHEET A-a3
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GZA DRILLING INC.
246 BAILEY ST, CANTON, MA. 0202
(ADIVISION OF GOLDBERG-ZOINO & ASSOC., INC.)

FOREMAN: C. Lenling

CLASSIFIEDBY: __R. Kuhiak

INSPECTOR: None

PROJECT REPORT OF BORING No.
SHEET OF__1L
Proposed North Terminal FILE No._9213/C-5436
New Bedford, MA. CHKD. BY_DH
BORING LOCATION As on Plan
GROUND SURFACE ELEVATION _.87.8 DATUM _BM #1
DATE START_3/6/85 __ DATE END __3/6/85

Al : UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2" SPLIT SPOON DRIVEN USING A GROUNDWATER READINGS
SAMPLER 1401b. HAMMER FALLING 30 in. ¢ DATE | TIME | 4UF" | STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED,CASING DRIVEN USING 3001b. HAMMER FALLING 24 in.

CASING SIZE:  BW- 24" I.D. QTHER:
ELleE SAMPLE AMPLE DESCRIPTION
B2 S T oer - SAMPLE DEPTH OF STRATUM CHANGE
8% |q B} No. "y{c () | BLowys s CLASSIFICATION
] 1 24/10) 0-2 Push Very soft, black Organic SILT
5 2 |24/14| 5-7 1-1-1-1 Very soft, dark brown, Organic SILT organic SILT
10
3 24/10( 10-12 1-1-1-1 Very soft, dark brown, Organic SILT
15 4 25/18 ] 15-17 1-1-1-2 Very soft, dark brown, Organic SILT
17.0
20
5 24720 20-22 4-7-7-9 Medium dense, dark grey, fine to coarse
SAND, little Gravel, trace Silt
25 6 {24/16| 25-27 8-9-8-9 Medium dense, grey, fine to coarse SAND, Silty SAND
little Silt
30 7 |24/121 30-32 10-~10-8-10 | Medium dense, grey, fine to coarse SAND,
some Gravel, little Silt
Medium dense, grey, fine to coarse SAND,
8 |24/15] 35-37  |14-13-13-12| trace silt 34.0 pine to coarse SAND
GRANULAR SOILS | COHESIVE SOILS | REMARKS: Bottom of Boring at 37.0'
BLOWS/FT.  DENSITY! BLOWS/FT.  DENSITY]
0-4 v, LOOSE[ <2 v. ﬁ":
2-4 o]
4~
° LOOSE | 4.8 M. STIFF
10-30 M.DENSE | g_ s STIFF
-50 DENSE [15-30 V. STIFF
V. DENSE | >30 HARD

1)THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
2)WATER LEVEL READINGS HAVE BEEN MADE N THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON

Gﬂoms
THO:!

PRESENT AT THE TIM

THE BORING LOGS. FLUCTUATIONS IN PHE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN [ BORING No._5
3E_PRESENT AT THE TIME MEASURCMENTS WERE MAOE

SHEET A-44



APPENDIX B

GRAIN SIZE ANALYSIS CURVES
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- ' ? APPENDIX B
TABLE OF CONTENTS
‘L Boring No. Samgle No. Sheet No.
BW-101 U-1 B-2
U-3 B-2
U-4 B-2
- 5-6 B-2
. BW-103 S-6 B-3
L $-10 B-3
BW-104 $-5 B-4
. S5-~7 B-4
N S-9 B-4
BW-105 §-2 B-5
-
- BW-106 U-1 B-6
5-6 B-6
S-7 B-6
"]
BW-107 S-1 B~-7
S-6 B-7
g BW-108A S-1 B-8
BW-108B S-1 B-8
[
' BW-1094A §-2 B-9
. S-7 B-9
v BW-110 Cc-1 B-10
c=2 B-10
) C-4 B-10
o $-9 B-10
BW-111 S-1 B-11
S-3 B-11
- 5-11 B-11
S~14 B-11
™ BW-112 S-1 B-12
. S=3 B-12
5-8 B-12
- $-10 B-12

SHEET B-1



APPENDIX B

TABLE OF CONTENTS (Continued)

Boring No. . SamEIe No. Sheet No.
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BL-106 S-3 B-17
S-7 B-17
BL-107 S-6 B-18
S-8 B-18
BL-108 S-1 B-19
S-4 B-19
S-7 B-19
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US. STANDARD SIEVE OPENING IN INCHES  U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE MILLIMETERS
GRAVEL SAND
co
BaLES COARSE | FINE _ |COARSE]| WMEDIUM | FINE st . cLav
SAMPLE NO. | ELEV. OR DEPTH CLASSIFICATION NATW%] LL | PL | P GRAIN SIZE DISTRIBUTION CURVES
WY KO) 2-4’ (1‘)( Q[;QQ"C silt, trace _sand|_ 1150
: . * grave/ _PRELIMINARY GEOTECHNICAL INVESTIGATION |
Bwia V3 | O 8" |oH Gray orgame. Silt semesand] 918 11i2.5 1 413 1 71.2 £b FORD UPE r
Bwiog  py4 |1 /z-14° G xy 356 1420 {243 )77 ““ﬁ" ’/”RS cutcxf;av pn‘quggg /9
. _grare/ i DATE B-Z
BWIOL S 1O\ 337357 |.SPCray ndtrace it s gqrare/ | 17.7 A-1°08

JGA 003
! APR 82




U.S. STANDARD SIEVE OPENING IN INCHES ~ U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 21k 1 ¥ %%a 3 4 & 8101416 20 30 40 50 70 100140 200
100 T T v TTV[ ¥ TT]P Ll m v v o
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3 \ ) ‘\1? . E
% 80 50
[ 4
[ 4 g
w IiA o
z A\ L
= a0 60
N z
= w
E ¥
[ 4
g 2 S o
w
o N
20 - CY S
M.
10 6 90
He
o _ d 100
500 100 50 o 3 X 0.1 008 0.01 0.005 0.001
GRAIN SIZE MILLIMETERS
GRAVEL SAND
COBBLES
COARSE | FINE |COARSE| WMEDIUM | FINE Sy cLay
SAMPLE NO. | ELEV.OR DEPTH CLASSIFICATION naTwa] Lt | PL [ Pi GRAIN SIZE DISTRIBUTION CURVES
BW3 56 | (O 1244’ Gray sandy silk trace gravell 59.2
; | _PRELINMINARY GEITECHNICAL INVESTIGATION. |
Bwigd sp | O 23-25 Brown sand, liftk gravel, 0.5 EW BEDEQR]
trace siit TESTED BY CHECKED BY PROJ NO
2P-5M KM > 4959-19
OATE
4-1-88 B-3
JGA 003

| APR 82
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| . B 2 | 3 3 e ] | ] ] L | B | < | 4 |
U.S. STANDARD SIEVE OPENING IN INCHES  U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 21% 1% %% 3 4 6 8101416 20 30 40 30 70 100140 200
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GRAIN SIZE MILLIMETERS
GRAVEL SAND
COBBLES
OBBLE COARSE | FINE  |COARSE| MEDIUM | FINE SILT cLay
SAMPLE NO. | ELEV.OR DEPTH CLASSIFICATION Natwaa]l e 1 et | P GRAIN SIZE DISTRIBUTION CURVES
Bwioa s7 IS 14-46° |SM Bn i | 18
arave/ - ] New Beprorp Warsor
BwWioa 54 [ 2z5-27" |SP bray sand, trace grave/ | 1L
+ </ /¢ ’ GEOTELHNICAL
B\A[104- <5 E ! 10 - 2/ ] N / 3@@ ,,LQ-/ ] TESTED BY KM CHECKED BY P?%gg»lq X
trace s/t - i DATE
1-18-08 B-4
JGA 003 JORDAN GORRILL ASSOCIATES
| APR B2

GEOTECHNICAL CONSULTANTS



U.S. STANDARD SIEVE OPENING IN INCHES  U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 21y 1% %% 3 4 6 810 1416 20 30 40 50 70 100140 200
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0 - 100
300 100 50 0o 5 I o5 o4 005 0.01 0.005 0.001
GRAIN SIZE MILLIMETERS )
‘ GRAVEL SAND
coesL
£s COARSE | FINE  |COARSE] MEDIUM | FINE swr CLAY
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PROJECT COMP BY JOB NO.
NEW BEDF KD GEOTECHNICHL 23 4959 -/9
» CHK. BY DATE
Bwwor UZT -2’ 2 3-22-98 |

ATTERBERG LIMITS

WATER CONTENT (Wy) PLASTIC LIMIT (W,)

DETERMINATION NO. i x

TARE NO. 126 /39 /68
L | TARE PLUS WET SOIL 34.4 2025 20.2°
§ TARE PLUS DRY SOIL 2595 /9.3 19.25
= |WATER Ww | 8.5 L0 /.0
= (TARE /8.1 /7@ 16.95
* Ry soi.. W 7.9 . 2.3 2.3
WATER CONTENT, % | W | /07.6 | 443 413

LIQUID LIMIT (W)

DETERMINATION NO. , I 2 3 a 5
NO. OF BLOWS 26 25 19 1/
TARE NO. 129 /24 /14 149
o | TARE PLUS WET SOIL 254 25.8 26/5 24.2
g TARE PLUS ORY SOIL 22.05 215 22,1 19.8"
S |WATER [We 3.4 4.3 4./ 4.4
— LTARE /8.95 17.7 /18.L5 1b.2 "
3 | DRY SOIL W 3./ 3.8 EX 3.6
WATER CONTENT, % w 108. 113.2 1174 122.2
RESULT SUMMARY
NATURAL WATER PLASTICITY
CONTENT LIQUID LIMIT PLASTIC LIMIT INDEX
/07. & n2.5 473 0.2
REMARKS
FLOW CURVE
fu-
3 125
e
& 20
3 12
z q
E 15
g
= 0 D\
105
5 10 20 25 30 40 50

NUMBER OF BLOWS

SHEET C-2

ECJORDANCO s
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PROJECT ) COMP BY JOB NO.
NEW BEDFORD GEOTECHAICAL S 4959-/9
CHK. BY DATE
Bw/ror U4 12~/4° 7> 3-722-88

ATTERBERG LIMITS

WAT ER CONTENT (W) PLASTIC LIMIT (W. )
p

DETERMINATION NO. n |
TARE NO. (45 110 142
¢ [TARE PLUS WET SOIL 37.4 20,/ Zbul
§ TARE PLUS DRY SOIL 32.25 /19,25 24,35
z [WATER [Wy 52 0.9 1.8 ‘
+ | TARE 17.8° 157 17.25
* oAy soiL W /4.5 3.0 7.1
WATER CONTENT, % | w 35.6 23.9 z4.6
ANG=22A.3
LIQUID LIMIT (W) .
DE TERMINATION NO. ) 2 3 4 5
NO. OF BLOWS 34 /2 8 /6
TARE NO. 1774 125 133 106
o | TARE PLUS WET SOIL 23.2 29.0 257 24.4
;Eg TARE PLUS DRY SOIL 211 26,/ 23.2 25
S |waTeR {Wyy 2.1 29 2.5 2.9
— LTARE 159 198" 17.8" 14.9
= {DRY sOIL W 52 W3 4 %
WATER CONTENT, % w 40.4 40.0 46.3 43.9
RESULT SUMMARY
NATURAL WATER LIQUID LIMIT PLASTIC LIMIT PLASTICITY
35 ¢, 42 0 24.3 17.7
REMARKS
FLOW CURVE
-
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NUMBER OF BLOWS
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PROJECT COMP BY J0OB NO.
NEW BEDFORD GEOTECHNICAL RS 4959-/9
. CHK. 8Y DATE
SW /06 U/ 6-8° V) 3-22-58

ATTERBERG LIMITS

WATER CONTENT (W,) PLASTIC LIMIT (W)

DETERMINATION NO. I | :
TARE NO. /28 164 "ns
£ | TARE PLUS WET SOIL 42.5 20.1" | 223
é TARE PLUS DRY SOIL 32" 189 * 208"
z |WATER (W, 1.3 1.2 1.5
= | TARE 18.0° /4" 176"
* ORY soiL ws 3.2 25 3.2
WATER CONTENT, % w 856 48.0 469
AVG=4T.5
LIQUID LIMIT (W)
DE TERMINATION NO. | 2 3 a 5
NO. OF BLOWS 28 30" 13 7
TARE NO. 14 4 123 12,/ 120
o | TARE PLUS WET SOIL 24.0" 248" 262 Z4.5
; TARE PLUS DRY SOIL 20.65 2].05 220" 20.75
S |WATER [Wy 2.0 1.3 4.2 3.8
= [TaRE 17.1 17.37 18.2 175
= [DRY sOIL We 3.4 338 3.8 33
WATER CONTENT, % w 972 100.0 1o.5 5.4
RESULT SUMMARY
NAT%SQ%EVLATTER LiIQuUID LIMIT PLASTIC LIMIT PL?STD.IECXITY
856 /02,2 475 J4.7
REMARKS
FLOW CURVE
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NUMBER OF BLOWS

SHEET C-4

ECJORDANCO

ENGINEERS 8
SCIENTISTS



PROJECT COMP BY JOB NO.
NEW BEDFORD GEOTECHNICAL As 4959 -/9
CHK. BY DATE '
Bw o ¢/ 2-4’ P,PD 3-22-88
WATER CONTENT (W,) PLASTIC LIMIT (W)
DETERMINATION NO. | |
TARE NO. 170 158 18
£ | TARE PLUS WET SOIL 39./ 205" 22.2
g TARE PLUS DRY SOIL 28.93 19.77 21. 27
> |WATER (Wy | s0.2 0.7 0.9
- - +
~ | TARE 17.5 17.7 18. 5
= DRy soiL W, | /.4 2./ 2.8
WATER CONTENT, % w g9.0 353 33.6
AV6=34.4
LIQUID LIMIT (W,) .
DE TERMINATION NO. ) 2 3 4 5
NO. OF BLOWS 28 17 g o
TARE NO. 13 /03 134 167
o | TARE PLUS WET SoIL 25732 24.3" 27.3 21.3
g TARE PLUS DRY SOIL zZ1.4 20.07 22.7 22.35
S |waATER [Ww 3.9 4.2 4. 50
— LTARE 16.773 1535 178" 1137
= | DRY SOIL We 4.7 4.7 4.9 501
WATER CONTENT, % w 83,9 89.4 93.9 98.0
RESULT SUMMARY
NATURAL WATER LIQUID LIMIT PLASTIC LIMIT PLASTICITY
&9.0 85.2 34.4 508
REMARKS
, FLOW CURVE
9
l\
- \
2 9% P>
z N
o 92
@« ~NO
w 89
- \
<
= A l
~J
o
83
5 10 20 25 30 40 50

NUMBER OF BLOWS

SHEET C-s

ECJORDANCO




PROJECT COMP BY JO8 NO.
NEW BEDFORD GEOTECHNICAL RS 4959-/9
CHK. BY DATE
Bwino ¢z 6-8’° x4 3-22-88
WATER CONTENT (W, ) PLASTIC LIMIT (W,)
DETERMINATION NO. 1 |
TARE NO. 15/ 13 156
@ |TARE PLUS WET SOIL 47.37 2%, 55 22.05
2 | TARE PLUS DRY SOIL 35703 22 3 z1.0
(L)
z | WATER Wo | /2.3 0.9 (1
= | TARE 17.2° 19./5 17.01
* (bR soiL W /7.8 3.5 4.0
WATER CONTENT, % w £8.8 26.# 26,3
LIQUID LIMIT (Wy)
DETERMINATION NO. | 2 3 a 5
NO. OF BLOWS /6 /! g 55 24
TARE NO. 155 17/ /09 135 /52
« | TARE PLUS WET SOIL 30./3 29.0 279 25,83 29.0
g TARE PLUS DRY SOIL 25.27 24.1 22.9% 23,/ 250"
S |waTER [Ww 4.9 49 50 2.7 4.0
~ LTARE 17.37 /6. 55 1575 17.83 13.0
2 | DRY SOIL Ws 7.9 7.b 7.2 33 290
WATER CONTENT, % w (i 5 649 69.2 5.8 57/
RESULT SUMMARY
NATURAL WATER LIQUID LIMIT PLASTIC LIMIT PLASTICITY
8.8 57.0 Z6. 4 30.6
REMARKS
‘ FLOW CURVE
K
z (7 N
[
s 73\\
Q
[+ 4
w49
5 Y
55
5 N
5 10 20 25 30 40 50

NUMBER OF BLOWS

SHEET C-6

) ENGINEERS &
F J ( SCIENTISTS
A N N



APPENDIX D

DIRECT SHEAR DATA



SUMMARY SHEET

1.2
1.1
A
1 - "
0.9
o 0.8
(]
PN
"o 0.7 -
0 c A
w o <
E o 0.6 — E
¥
TE 05
L
I
] 0.4
0.3 - &
O
+
0.2 -
0.1 —
0 — — I ] l | I I E— T I | | 1 ] .
% 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 ~
ol (Thousands)
r_"“ NORMAL STRESS (psf)
o O BW-107 s-6 +  BW-111 S-3 ¢  BL-107 S-6 A BL-108 S-7



SHEAR STRESS (psf)
(Thousands)

SHEAR STRESS (psf)
(Thousands)

s

DIRECT SHEAR TEST DATA

BORING NO. BW—107  SAMPLE NO. S—6

1.2

1.1

r)

0.9

0.6

3
]

wl

0.3

0.2

0.02

0.06 0.12 0.14 0.18 0.18

HORIZONTAL DISPLACEMENT (Inches)

0.04 0.08 0.1

0.2

0.8 —

0.6
0.5
0.4 J
0.3
0.2 H

0.1 -

0.4 0.6 0.8 1 1.2 1.4 1.6
(Thousands)
NORMAL STRESS (psf)

1.8

SHEET D-2



SHEAR STRESS (psf)
(Thousands)

SHEAR STRESS (psf)
(Thousands)

DIRECT SHEAR TEST DATA

BORING NO. BW-111

SAMPLE NO. S-3

¢

/E——é—ca—

0.8

0.7

0.5

0.4

0.3

0.2

0.1

0.02

0.04

0.06  0.08 0.1 0.12

0.14

HORIZONTAL DISPLACEMENT (Inches)

0.16

0.18

0.2

1.2

0.8

0.7

0.6

0.5 -

0.4 -

0.3 -

0.2

0.1 -

0.2

0.4

0.6 0.8 1
(Thousands)
NORMAL STRESS (psf)

1.2

1.4

1.6

1.8

SHEET D-3
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SHEAR STRESS (psf)
(Thousands)

SHEAR STRESS (psf)
(Thousands)

DIRECT SHEAR TEST DATA

BORING NO. BL~107  SAMPLE NO. S-6

/&___q__b:% = S

0.7

0.4 -

7

0.3
2l

af”*uﬂ

oA

0.1

0
1] 0.02 0.04 0.08 0.08 0.1 0.12 0.14 0.16 0.18 0.2
HORIZONTAL DISPLACEMENT (inches)
1.2
1.1 -
A =}
0.9 —
0.8
0.7
0.6 - o
0.5 -
0.4 -
0.3 a .
0.2
0.1
0 1 T T | — T T T T T T T T
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
(Thousands)
NORMAL STRESS (psf)

SHEET D-4



SHEAR STRESS (psf)
(Thousands)

SHEAR STRESS (psf)
(Thousands)

DIRECT SHEAR TEST DATA

BORING NO. BL—108  SAMPLE NO. S-7

b

§re

T

0.4 —‘f
0.3

0.2
0.1

0

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
HORIZONTAL DISPLACEMENT (inches)
1.2
1.1 -
]

‘ anad
0.9
0.8 —
0.7

o

0.6 —
0.5
0.4
0.3 o
0.2 ~
0.1 —

0 T T T | — T T T T 1 \ T 1

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
{Thousands)
NORMAL STRESS (psf)
SHEET D-5
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APPENDIX E

STAGED TRIAXIAL TESTING DATA
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