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7 January 2011  
File No. 37272-000 
 
 
HNTB Corporation 
340 County Road, Suite 6-C  
Westbrook, Maine 04092 
 
Attention: Mr. Craig R. Morin, P.E. 
 
Subject: Geotechnical Data Report 
  Portland International Marine Terminal Improvements 
  Portland, Maine 
  PIN: 17820.00 
 
Ladies and Gentlemen: 
 
This report presents the results of the subsurface explorations and laboratory testing program conducted in 
support of the subject project.  This work was undertaken by Haley & Aldrich, Inc. (Haley & Aldrich) at 
your request in accordance with our proposal dated 30 July 2010 and our Agreement dated 6 October 
2010. 
 
ELEVATION DATUM 
 
Elevations referenced herein are in feet and reference the National Geodetic Vertical Datum of 1929 
(NGVD 29).  Site specific tidal data (i.e. mean low water, MLW, and mean lower low water, MLLW) has 
been provided by HNTB, and relate to NGVD 29 datum as follows: 

El. 0 MHW = El. +4.95 NGVD 29 
El. 0 MLW = El. -4.23 NGVD 29 
El. 0 MLLW = El. -4.52 NGVD 29 

 
EXISTING SITE CONDITIONS 
 
The project site (referred to hereinafter as the “site,” shown in Figure 1) is located on a portion of a 13.5-
acre parcel in Portland, Maine.  The site is bounded by Commercial Street to the northwest, the Fore 
River to the southeast, and the Casco Bay Bridge to the west, as shown in Figure 2.   
 
The southeastern portion of the parcel is currently occupied by a pier and several buildings formerly used 
by the City of Portland for loading and unloading of passengers and vehicles for the Scotia Prince ferry to 
Nova Scotia, Canada.  The remaining area of the site is paved and used as a container storage/shipping 
facility.  The ground surface is relatively flat across the site, ranging from El. 12 near Commercial Street 
to El. 15 on the existing pier.  There is a low area around El. 11 near a 4-ft high retaining wall located 
northwest of the pier and buildings. 
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PROPOSED SITE DEVELOPMENT 
 
The project consists of improvements and additions to the International Marine Terminal (IMT).  As 
described in a Request for Proposal (RFP) prepared by Maine Department of Transportation 
(MaineDOT), project elements include: 
 
 Demolish and remove approximately 36,000 sq. ft. (sf) of existing terminal building and ancillary 

structures, 
 Design and construction of approximately 1,000 sf of pier space, 
 Strengthen soils as needed in the approximate 4 acre container storage area,  
 Remove existing office trailers and construct a new 3,400 sf office building, and 
 Maintain operations at IMT during design and construction of improvements. 
 
Based on our review of proposed grading as shown on the 30% drawings prepared by HNTB, we 
understand that in general fill will be required in order to reach the proposed design grades, with a 
maximum fill height of about 4 ft in front of the existing retaining wall.  Minor excavation (to frost depth) 
is anticipated for construction of the proposed building footings. 
 
REGIONAL GEOLOGY 
 
A review of the surficial geology map for the area indicates that the site and vicinity along Commercial 
Street is underlain by artificial fill identified as variable mixtures of surficial sediments, rock fragments 
and artificial material which was placed to create land for waterfront uses. 
 
Explorations at the site indicate the fill is underlain by silt, sand and clay deposits of the Presumpscot 
Formation, sand and gravel ice contact deposits, and dense glacial till.  Bedrock at the site and vicinity is 
mapped as the Spring Point Formation, part of the Casco Bay Group, identified as an Ordovician-aged 
greenish-gray phyllite, some light-gray granofels and zones of metavolcanics. 
 
SUBSURFACE EXPLORATION PROGRAM 
 
Recent Testing Borings 
 
Haley & Aldrich performed a geotechnical subsurface exploration program in support of the subject 
project. The program consisted of the following: 
 
 One boring for the proposed building; 
 Two borings for the proposed raise-in-grade in the existing parking area; 
 Six borings for pavement design in the new storage container areas; 
 Two borings in the area of existing container storage; 
 One boring at the proposed pier infill area. 
 
The test boring locations were laid out in the field by Haley & Aldrich by taping distances from existing 
site features.  The “as-drilled” test boring locations were surveyed by James D. Nadeau, LLC and are 
shown on Figure 2, Site and Subsurface Exploration Location Plan.  Ground surface elevations were 
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estimated based on the topographic information shown on existing conditions plan by James D. Nadeau, 
LLC. 
 
All test borings were drilled by Maine Test Borings of Brewer, Maine during the period 15 through 18 
November 2010.  Test borings were drilled with a Mobile Drill B-53 truck-mounted drill rig. 
 
Soil samples obtained in test borings were typically collected continuously through the fill, then at 
standard, 5-ft intervals through natural soil, by driving a 1-3/8-in. ID split-spoon sampler with a 140-lb 
hammer dropped from a height of 30 in., as indicated on the test boring logs.  The number of hammer 
blows required to advance the sampler through each 6-in. interval was recorded and is provided on the 
test boring logs.  The Standard Penetration Test (SPT) N-value is defined as the total number of blows 
required to advance the sampler through the middle 12 in. of the 24-in. sampling interval. 
 
In-situ vane shear tests were attempted in the marine clay deposits encountered in several test borings.  
However we were unable to advance the vane in the desired sampling depths due to the presence of 
sand/silt layers at the attempted test locations. 
 
Relatively undisturbed samples of marine clay were obtained in select test borings by advancing a 3-in. 
OD thin-wall Shelby Tube into the clay using a piston sampler.  The samples were obtained so that we 
could conduct laboratory tests to assess the compressibility characteristics of the deposit, if needed. 
 
All test borings were monitored in the field by Haley & Aldrich personnel.  All soil samples were 
collected and preserved in glass jars and the samples that were not submitted for laboratory testing are 
available for review upon request.  The soil samples are being stored at the Haley & Aldrich laboratory 
facility in Portland, Maine. 
 
The boreholes were backfilled using drill cuttings.  Cold patch was used to replace the bituminous 
pavement for test borings drilled in paved areas. 
 
Logs showing the soil and groundwater conditions encountered in the test borings are presented in 
Appendix A.  Additional details of our subsurface explorations are presented below. 
 
Building Borings 
 
One test boring (HA10-1) was drilled within the building footprint.  The test boring was drilled to a depth 
of 27 ft below ground surface (BGS) using HW-size (4 in. ID) steel casing. 
 
Raise In Grade Borings 
 
Two test borings (HA10-5 and HA10-9) were drilled within the limits of proposed storage container area 
where up to 4 ft of new fill will be placed.  The test borings were drilled through potentially compressible 
soils to depths ranging from 26 to 44 ft BGS using HW-size (4 in. ID) or NW-size (3 in. ID) steel casing. 
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New Storage Container Area 
 
A total of six shallow test borings (HA10-2 through HA10-4, HA10-6 through HA10-8) were drilled 
within the proposed container storage area.  Test borings were drilled to depths ranging from 11 to 13 ft 
BGS using solid-stem augers. 
 
Existing Storage Container Area 
 
A total of two shallow test borings (HA10-11 and HA10-12) were drilled within the existing container 
storage area to identify the pavement section in this area that is reportedly performing well.  Test borings 
were drilled to depths ranging from 3 to 5 ft BGS using solid-stem augers. 
 
Pier Boring 
 
One test boring (HA10-10) was drilled within the proposed pier space.  The test boring was drilled from 
the existing pier deck, through compressible soils to a depth of 85 ft BGS using HW-size (4 in. ID) and 
NW-size (3 in. ID) steel casing.  The boring was terminated 16 ft into glacial till. 
 
Historic Test Borings 
 
Numerous previous explorations have been conducted at and near the site in association with 
development of the site, pier and adjacent Fore River Bridge replacement.  The locations of the 
explorations that we determined to be useful to the current site development are shown on Figure 2, Site 
and Subsurface Exploration Location Plan and logs are included in Appendix B. 
 
Proposed Renovations International Ferry Terminal, 1992 – Four test borings, designated B101 through 
B104, were performed for the proposed 1992 renovations by Maine Test Borings, Inc. of Brewer, Maine 
during the period between 22 July and 3 August 1992.  Drilling was performed from the existing pier 
using 3 in. diameter casing and a truck-mounted rotary drilling rig.  These borings were monitored by 
Haley & Aldrich personnel. 
 
Proposed Fore River Bridge Replacement, 1988 and 1989 – A series of explorations were drilled in 1988 
and 1989 by Maine Test Borings, Inc. for the proposed bridge replacement.  Eight of the explorations 
(B553, B555, B556, B557, B558, B559, B568 and B569) were at or near the IMT site and logs included 
in Appendix B.  These borings were monitored by Haley & Aldrich personnel. 
 
Proposed Cargo Pier, 1987 – One of the test borings (B-9) for the proposed cargo pier was conducted near 
the proposed building for the current IMT project.  The test boring was drilled from 1 to 2 October 1987 
by Maine Test Borings, Inc.  A piezometer, consisting of a standpipe connected to a perforated pipe, was 
installed in the borehole to obtain information on groundwater levels at the site.  Piezometer installation 
details and a summary of measured water levels are presented in Appendix B.  These borings were 
monitored by Haley & Aldrich personnel. 
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Portland International Ferry Terminal, 1969 – Test borings at the ferry terminal site consisted of seven 2-
½ in. diameter cased borings, designated B1 through B7, drilled during the period of 16 October to 26 
November 1969 by Northeast Soil Services of Brewer, Maine. 
 
SUBSURFACE CONDITIONS 
 
Soil/Bedrock Conditions 
 
Generally, the subsurface explorations encountered the following geologic units, presented in order of 
increasing depth below existing ground surface: 
 
 Bituminous Pavement 
 Fill 
 Harbor Bottom Deposit 
 Marine Deposit (Clay) 
 Marine Deposit (Sand) 
 Ice Contact Deposit 
 Glacial Till 
 
A brief description of each geologic unit is provided below based on recent explorations.  Refer to Table I 
for a summary of the test borings and Appendix A for test boring logs. 
 
Bituminous Pavement 
 
Bituminous pavement was encountered in all of the test borings except HA10-10.  The thickness ranged 
from 0.2 to 0.4 ft. 
 
Fill 
 
Man-placed fill was encountered in all of the test borings.  The fill was variable, consisting of well graded 
SAND with gravel (SW) to silty SAND (SM) to ORGANIC SILT (OL/OH).  Rip rap was encountered in 
boring HA10-10.  Brick fragments, wood fragments, ash, coal, cobbles, and boulders were encountered at 
several locations.  The thickness of the fill encountered at these locations varied from approximately 3.5 
to 15 ft.  The fill soils were generally very loose to very dense with SPT N-values ranging from 2 to in 
excess of 50 blows per foot (bpf). 
 
Harbor Bottom Deposit 
 
A harbor bottom deposit was encountered directly beneath the fill in three of the deeper test borings 
closest to the existing seawall (HA10-5, HA10-9 and HA10-10).  The layer ranged in thickness from 11.5 
to 14 ft.  The deposit consisted of gray silty SAND (SM), sandy SILT (ML), ORGANIC SILT (OL/OH), 
or CLAY (CL).  It typically contained shell and wood fragments.  The soils were generally loose to very 
loose, or soft to very soft, with SPT N-values ranging from weight of rods (WOR) to 7 bpf. 
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Marine Deposit (Clay) 
 
Marine clay deposits were encountered in four of the explorations (HA10-4, HA10-6, HA10-9 and HA10-
10).  The material typically consisted of gray to olive-brown, lean CLAY (CL) with varying amounts of 
fine sand, or sandy SILT (ML).  The encountered thickness of the deposit ranged from about 8 to 14 ft.  
The marine clay deposits were generally very soft to stiff with SPT N-values ranging from weight of 
hammer (WOH) to 10 bpf. 
 
Marine Deposit (Sand) 
 
Marine sand deposits were encountered in five test borings (HA10-1, HA10-2, HA10-5, HA10-9 and 
HA10-10).  The material typically consisted of gray to brown, poorly graded SAND (SP), well graded 
SAND (SW), or clayey SAND (SC).  The deposit occasionally contained varying amounts of gravel.  The 
deposit was fully penetrated in only one boring (HA10-10) where the encountered thickness was 32 ft.  
The marine sand deposits were generally loose to dense with SPT N-values ranging from 2 to 49 bpf. 
 
Ice Contact Deposit 
 
Ice contact deposit soils were encountered in HA10-10, which was the only boring that fully penetrated 
the overlying marine deposits.  The material consisted of gray, well graded SAND with gravel (SW).  A 
cobble was noted within the deposit.  The encountered thickness of the deposit was 14 ft.  These soils 
were found to be medium dense with SPT N-values ranging from 10 to 24 bpf. 
 
Glacial Till 
 
Glacial till soils were encountered in HA10-10, which was the only boring that fully penetrated the 
overlying marine and ice contact deposits.  The material consisted of gray to brown, poorly graded SAND 
with gravel (SP).  The material was poorly to well bonded.  The deposit was not fully penetrated in any of 
the recent explorations.  Test boring HA10-10 extended 16 ft into glacial till without penetrating the layer.  
In historic explorations the deposit was up to 93 ft thick.  These soils were found to be very dense with 
SPT N-values in excess of 50 bpf. 
 
Bedrock 
 
Bedrock was not encountered in any of the recent explorations, which were drilled to depths up to 85 ft 
BGS.  Bedrock was cored in one of the historic explorations (for the Fore River Bridge; B569-89) at a 
depth of 136 ft.  Another historic boring, B568-88, extended to a depth of 200 ft without encountering 
bedrock. 
 
Groundwater Conditions 
 
Groundwater levels were not typically observed in the borings due to drilling methods.  However a 
piezometer was installed in one historic boring near Commercial Street (B-9) in 1987.  The water level 
readings taken indicate that water levels at the site fluctuate with tide levels in Portland Harbor.  The 
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water elevation in this piezometer ranged from El. 0.8 to El. 3.6.  The piezometer data is included in 
Appendix B (note that the 1987 data in the appendix references the MLW datum). 
 
Groundwater levels can be expected to fluctuate, subject to seasonal variation, local soil conditions, 
topography and precipitation.  Water levels encountered during construction may differ from those 
summarized above. 
 
LABORATORY SOIL TESTING 
 
A limited laboratory testing program was conducted to assist in soil classification and for determination 
of engineering properties and reuse potential of the in-situ soils.  The testing program included two grain 
size analyses (sieve only) in the vicinity of the proposed building, three Atterberg Limits tests, and one 
consolidation test.  All laboratory testing was conducted in accordance with appropriate ASTM test 
procedures by Geotesting Express of Boxborough, Massachusetts.  The laboratory test reports are 
presented in Appendix C.  A summary of laboratory test results is provided below. 
 

Test Boring No. Sample 
Designatio

n 

Sample 
Depth 

Stratum Percent Passing 
No. 200 Sieve 

HA10-1 S1A 0.5 to 1.5 ft Fill 20.3 
HA10-1 S2 2.5 to 4.5 ft Fill 17.6 

 
Test 

Boring 
No. 

Sample 
Designatio

n 

Sample 
Depth 

Stratum Natural 
Moisture 

Content (%) 

Liquid 
Limit 
(LL) 

Plastic 
Limit 
(PL) 

Plasticity 
Index 
(PI) 

HA10-5 U1 (upper) 14.5 to 
16.5 ft 

Marine 33 38 18 20 

HA10-5 U1 (lower) 14.5 to 
16.5 ft 

Marine 21 NP NP NP 

HA10-9 U1 35 to 
37 ft 

Marine 29 30 17 13 

1- NP = non-plastic 
 
Recommendations regarding reuse potential will be provided under separate cover. 
 
CLOSURE 
 
It is our intention that this report be distributed to the project team for use during design development.  
This report should also be included in the contract document package for use by prospective contractors 
to provide baseline information on subsurface conditions in preparation of their bids.  We are currently in 
the process of completing our engineering evaluations for this project and will provide geotechnical 
design recommendations under separate cover. 
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TABLE I
Summary of Subsurface Explorations
Portland International Marine Terminal Improvements
Portland, Maine

Haley & Aldrich File No.: 37272-000

HA10-1 11.5 15.0 NE NE > 12 -- -- -15.5

HA10-2 11.0 7.0 NE NE > 4 -- -- 0.0

HA10-3 11.5 > 10.5 -- -- -- -- -- 1.0

HA10-4 11.0 10.0 NE > 0.5 -- -- -- 0.5

HA10-5 11.5 12.5 11.5 NE > 2 -- -- -14.5

HA10-6 11.0 6.5 NE > 6 -- -- -- -1.5

HA10-7 10.5 > 10.5 -- -- -- -- -- 0.0

HA10-8 10.5 > 10.5 -- -- -- -- -- 0.0

HA10-9 11.5 13.0 14.0 14.0 > 3 -- -- -32.5

HA10-10 -3.5 3.5 11.5 3.5 36.5 14.0 > 16.3 -88.8

HA10-11 12.5 > 3 -- -- -- -- -- 9.5

HA10-12 13.5 > 4.5 -- -- -- -- -- 9.0

Notes:
1  Test boring locations are shown on Figure 2, Site and Subsurface Exploration Location Plan.
2  As-drilled locations of test borings were determined by James D. Nadeau, LLC.
3  Ground surface elevations at test boring locations were estimated by Haley & Aldrich based on ground surface contours shown on

   existing conditions plan by James D. Nadeau, LLC. and reference NGVD 29.
4  "NE" indicates stratum was not encountered in test boring.
5  "--" indicates test boring was not advanced deep enough to determine the presence of stratum.

COMPLETED BY: MLS

CHECKED BY: EFW

REVIEWED BY: WAC

Test         
Boring       

No.1

Ground 
Surface 

Elevation3

Marine Deposit

Ice Contact

Approximate 
Elevation of 
Bottom of 

Exploration
 Fill

Harbor 
Bottom 
Deposit

Glacial Till
Clay Sand

Approximate Strata Thickness4 (ft)

Haley Aldrich, Inc.

G:\PROJECTS\37272 ‐ IMT\000\Subsurface Information\2011‐0107‐HAI‐Table1‐F.xlsx 7 January 2011
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U.S.G.S. QUADRANGLE: PORTLAND WEST, ME
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FIGURE 2

PORTLAND INTERNATIONAL MARINE TERMINAL IMPROVEMENTS
PORTLAND, MAINE

SITE AND SUBSURFACE EXPLORATION
LOCATION PLAN

SCALE: AS SHOWN
JANUARY 2011

NOTES:

1. EXISTING SITE FEATURES AND TOPOGRAPHIC INFORMATION TAKEN FROM PLAN TITLED "PLAN DEPICTING EXISTING
CONDITIONS OF THE PORTLAND INTERNATIONAL MARINE TERMINAL, BY JAMES D. NADEAU, LLC, DATED 29 NOVEMBER 2010.

2. THE "HA10" SERIES OF EXPLORATION LOCATIONS WERE SURVEYED BY JAMES D. NADEAU, LLC.  LOCATIONS OF HISTORIC
BORINGS ARE APPROXIMATE AND WERE SCALED OFF OTHER, HISTORIC SITE PLANS.

3. ELEVATIONS ARE IN FEET AND REFERENCE NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).

4. SITE SPECIFIC TIDAL DATA FOR THE PROJECT, AS PROVIDED BY HNTB ARE AS FOLLOWS:

EL. 0 MHW  = EL. +4.95 NGVD29
EL. 0 MLW  = EL. -4.23 NGVD29
EL. 0 MLLW  = EL. -4.52 NGVD29

LEGEND:
DESIGNATION AND LOCATION OF TEST BORING CONDUCTED BY MAINE TEST BORINGS
BETWEEN 15 AND 18 NOVEMBER 2010 AND MONITORED BY HALEY & ALDRICH, INC.

DESIGNATION AND APPROXIMATE LOCATION OF TEST BORING CONDUCTED IN 1992 FOR
PROPOSED TERMINAL MODIFICATIONS

DESIGNATION AND APPROXIMATE LOCATION OF TEST BORING CONDUCTED IN 1988AND 1989
FOR THE ROUTE 77 BRIDGE REPLACEMENT PROJECT.

DESIGNATION AND APPROXIMATE LOCATION OF TEST BORING CONDUCTED IN 1987 FOR THE
PROPOSED CARGO PIER.

DESIGNATION AND APPROXIMATE LOCATION OF TEST BORING CONDUCTED IN 1969 FOR
DESIGN OF THE TERMINAL.

INDICATES OBSERVATION WELL INSTALLED IN COMPLETED BOREHOLE

ELEVATION CONTOUR OF EXISTING GROUND SURFACE
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B101

B553-88
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Recent Test Boring Logs 
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-BITUMINOUS CONCRETE-
Medium dense, brown, silty SAND (SM), mps 0.75 in., no odor, moist

-BASE/SUBBASE-

Medium dense, dark brown, well graded SAND with gravel (SW), mps 0.75
in., no odor, moist, contains brick and wood fragments

Medium dense, brown, silty SAND (SM), mps 1.25 in., no odor, moist

-FILL-

Medium dense, brown, well graded SAND with silt and gravel (SW-SM),
mps 0.3 in., no odor, moist, rust-staining around schist gravel

Medium dense, brown, well graded SAND with silt and gravel (SW-SM),
mps 1.3 in., no odor, moist, rust-staining around schist gravel

Medium dense, brown, silty SAND with gravel (SM), mps 0.75 in., no odor,
wet

-FILL-

Loose, brown, well graded SAND with gravel (SM), mps 1.5 in., no odor,
wet

Note:  Advance roller bit through boulder from 12.5 to 13.0 ft.
Dense, gray, well graded SAND with gravel (SW), mps 1.0 in., no odor,
saturated, brick fragments in coarse sand

-FILL-

Loose, gray, poorly graded SAND (SP), mps 0.3 in., no odor, wet

Loose, brown, well graded SAND (SW), trace gravel, mps 0.2 in., no odor,
wet

Medium dense, brown, poorly graded SAND with silt (SP), mps 2.0 mm, no
odor, wet, thin (1 cm) layer of clay in the top of the spoon, thin (1.5 in.)
layer of rust-stained sand at approximately 18.0 ft

-MARINE DEPOSIT-
(Sand)
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

4.0

Depth  (ft) to:

15 November 2010
R. Leonard

16

140300

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-1

15 November 2010
Finish

Type

Barrel

Time (hr.)

11/15/10

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

1445

of Hole

of 2

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

0

See Plan

HW
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

27.0

Winch  /  Safety Hammer

NGVD 29
11.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 5', HSA to 15.0', HW to 25.0'

Bottom
--

27.0

HA10-1

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

pulled 4.5

Filter Sand
Cuttings

N/A

Samples 11S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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Field Test



7
11
15
16

7
8
9
10

S9
11

S10
11

 20.0
22.0

 25.0
27.0

-15.5
27.0

SP

SP

Medium dense, brown, poorly graded SAND (SP), mps 2.0 mm, no odor,
wet, thin (0.75 in.) layer of rust-stained sand at bottom of spoon

-MARINE DEPOSIT-
(Sand)

Medium dense, brown, poorly graded SAND (SP), mps 2.0 mm, no odor,
wet

Bottom of Exploration 27.0 ft

25

25

75

75

37272-000

Boring No. HA10-1

File No.

Boring No.

Sheet No. 2of

HA10-1

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

2
TEST BORING REPORT

S
am

pl
e

r 
B

lo
w

s
pe

r 
6 

in
.

D
ep

th
 (

ft
)

20

25

H
&

A
-T

E
S

T
 B

O
R

IN
G

-0
7-

1 
  

 H
A

-L
IB

07
-1

R
-P

O
R

-0
6-

03
-0

8.
G

LB
  

  
H

A
-T

B
+

C
O

R
E

+
W

E
LL

-0
7-

1.
G

D
T

  
  

 G
:\

P
R

O
JE

C
T

S
\3

72
72

 -
 I

M
T

\0
00

\F
IE

LD
\3

72
72

-0
00

_H
A

10
-1

_H
A

10
-1

2.
G

P
J 

  
  

  
 1

5 
M

ar
 1

1

S
am

pl
e 

N
o.

&
 R

ec
. 

(i
n.

)

S
am

pl
e

D
ep

th
 (

ft
)

S
tr

at
um

C
ha

ng
e

E
le

v/
D

ep
th

 (
ft)

U
S

C
S

 S
ym

bo
l

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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10
10
8
6

6
5
4
3

2
1
3
2

2
1
2
2

1
1
1
2

S1
15

S2
18

S3
22

S4
22

S5
21

 1.0
3.0

 3.0
5.0

 5.0
7.0

 7.0
9.0

 9.0
11.0

10.8
0.2

7.9
3.1

4.0
7.0

0.0
11.0

SW

SP

SP

SW

SW

-BITUMINOUS CONCRETE-
Note:  Cobble at 0.5 ft.
Medium dense, dark brown to brown at 2.0 ft, well graded SAND with
gravel (SW), mps 0.75 in., no odor, dry to moist

-BASE/SUBBASE-

Loose, brown, poorly graded SAND (SP), mps 0.42 mm, no odor, moist,
frequent 0.5 in. thick horizontal layers of black sand

Loose, brown, poorly graded SAND (SP), mps 0.3 in., no odor, moist, dark
brown layers from 5.0 to 5.5 ft

-FILL-

Very loose, brown, well graded SAND (SW), mps 4.0 mm, no odor, wet

-MARINE DEPOSIT-
(Sand)

Very loose, brown, well graded SAND (SW), mps 1.0 in., no odor, wet

Bottom of Exploration 11.0 ft
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-2

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
11.0 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 9.0'

Bottom
--

11.0

HA10-2

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 5S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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12
24

50/0"

8
14
9
11

5
5
4
6

3
2
3
3

1
1
2
4

S1
14

S2
8

S3
16

S4
4

S5
5

 0.5
1.8

 2.5
4.5

 4.5
6.5

 6.5
8.5

 8.5
10.5

11.3
0.2

10.5
1.0

1.0
10.5

SW

SP

SP

SW

SP

SP

-BITUMINOUS CONCRETE-
Very dense, brown, well graded SAND with gravel (SW), mps 0.75 in., no
odor, dry to moist

-BASE/SUBBASE-
Dense, black, poorly graded SAND with gravel (SP), mps 1.3 in., no odor,
dry to moist, brick and coal fragments
Note:  Augered through boulder from approximately 1.8 to 2.5 ft.
Medium dense, black, poorly graded SAND with gravel (SP), mps 1.0 in., no
odor, dry to moist, 0.5 in. ash layer, brick and coal fragments

Loose, dark brown to black, well graded SAND with gravel (SW), mps 1.0
in., no odor, dry, contains ash and coal

Loose, dark brown to black, poorly graded SAND with gravel (SP), mps 0.3
in., no odor, dry

-FILL-

Very loose, black, poorly graded SAND with gravel (SP), mps 0.7 in., no
odor, moist to wet

Bottom of Exploration 10.5 ft
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-3

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
11.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 8.5'

Bottom
--

10.5

HA10-3

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 5S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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14
21
16
19

12
16
12
12

7
6
5
5

5
7
4
4

1
1
2
2

S1
19

S2
17

S3
5

S4
7

S5
24

 0.5
2.5

 2.5
4.5

 4.5
6.5

 6.5
8.5

 8.5
10.5

10.7
0.3

10.0
1.0

1.0
10.0
0.5

10.5

SW

SP

SW

SW

SW

SM

CL

-BITUMINOUS CONCRETE-
Dense, brown, well graded SAND with gravel (SW), mps 2.0 in., no odor,
dry to damp

-BASE/SUBBASE-
Dense, black, poorly graded SAND with gravel (SP), mps 2.0 in., no odor,
dry to moist, contains coal
Medium dense, brown to dark brown, well graded SAND with silt and gravel
(SW), mps 1.0 in., no odor, moist, contains coal and large wood fragments

-FILL-
Medium dense, dark brown, well graded SAND with silt and gravel (SW),
mps 0.8 in., no odor, moist, contains wood fragments

Medium dense, brown, well graded SAND with gravel (SW), mps 1.0 in., no
odor, moist

Very loose, brown, silty SAND (SM), mps 0.5 in., no odor, saturated

Soft, brown, sandy CLAY (CL), mps 0.47 mm, no odor, saturated
-MARINE DEPOSIT-

(Clay)
Bottom of Exploration 10.5 ft
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45
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-4

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
11.0 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 8.5'

Bottom
--

10.5

HA10-4

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 5S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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14
24
14
13

9
6
12
15

4
6
6
5

4
5
5
4

1
3
4
4

1
3
3
2

2
1
2
2

2
1

WOH
2

WOH
WOH

S1
14

S2
18

S3
14

S4
24

S5
10

S6
7

S7
24

U1
18.5

S8
24

S9
24

 0.5
2.5

 2.5
4.5

 4.5
6.5

 6.5
8.5

 8.5
10.5

 10.5
12.5

 12.5
14.5

 14.5
16.5

 17.0
19.0

 19.0
21.0

11.3
0.2

10.0
1.5

8.5
3.0

7.5
4.0
7.0
4.5

5.0
6.5

1.5
10.0
1.0

10.5

-1.0
12.5

SW

SW

SW
SP

SW
SP

SM

SM

SP
SP

CL

OL/
OH

SC/
OL/OH

-BITUMINOUS CONCRETE-
Dense, brown, well graded SAND with gravel (SW), mps 2.0 in., no odor,
moist

-BASE/SUBBASE-
Dense, dark brown to black, well graded SAND with gravel (SW), mps 1.75
in., no odor, moist, contains ash and brick fragments and coal
Medium dense, dark brown to black, well graded SAND with gravel (SW),
mps 1.75 in., no odor, moist, contains ash and brick fragments and coal
Medium dense, dark brown, silty SAND (SP), mps 0.42 mm, no odor, moist
Medium dense, brown, well graded SAND with gravel (SW), mps 1.5 in., no
odor, moist
Medium dense, light brown, poorly graded SAND (SP), mps 0.42 mm, no
odor, moist

-FILL-
Loose, light brown, silty SAND (SM), mps 0.42 mm, no odor, moist

Loose, light brown, silty SAND (SM), mps 0.42 mm, no odor, wet

Loose, brown, poorly graded SAND (SP), mps 4.75 mm, no odor, wet
Loose, brown, poorly graded SAND (SP), mps 0.75 in., no odor, wet

-FILL-

Soft, gray, lean CLAY (CL), mps 0.075 mm, no odor, wet

U1 (14.5-16.5 ft) Recovery = 18.5 in.

Note:  Unable to advance vane through soil from 16.5 to 17.5 ft.
Very soft, gray, ORGANIC SILT with sand (OL/OH), mps 4.0 mm, strong
organic odor, wet, shell and wood fragments

-HARBOR BOTTOM DEPOSIT-

Very loose, gray, clayey SAND and ORGANIC SILT (SC/OL/OH), mps 1.0
in., organic odor, wet, contains shell and wood fragments and fibrous
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5
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15

15
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10

60
65
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10
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40

85

40
100

75

75

30
25
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

4.0

Depth  (ft) to:

16 November 2010
R. Leonard

16

140300

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-5

15 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 2

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

HW
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
11.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 8.5,' HW to 24.0'

Bottom
--

26.0

HA10-5

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 10S, 1U

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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Field Test



WOH
3

12
11
12
14

S10
24

 24.0
26.0

-12.5
24.0

-14.5
26.0

SC

organics, some seams of medium to coarse sand

-HARBOR BOTTOM DEPOSIT-

Medium dense, light brown, clayey SAND (SC), mps 4.0 mm, slight organic
odor, wet, contains red-brown to dark brown layers of iron staining

-MARINE DEPOSIT-
(Sand)

Bottom of Exploration 26.0 ft

5 60 35

37272-000

Boring No. HA10-5

File No.

Boring No.

Sheet No. 2of

HA10-5

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

2
TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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16
14
14

14
13
15
10

4
3
3
3

1
1
1
2

1
2
2
2

2
2
1
1

S1
17

S2
18

S3
24

S4
23

S5
24

S6
23

 0.5
2.5

 2.5
4.5

 4.5
6.5

 6.5
8.5

 8.5
10.5

 10.5
12.5

10.7
0.3

10.2
0.8

8.5
2.5

6.0
5.0

4.9
6.1
4.5
6.5

-1.5
12.5

SW
SW

SW

SW
SP

CL
CL

CL

CL/
SP

-BITUMINOUS CONCRETE-
Medium dense, brown, well graded SAND with gravel (SW), mps 0.75 in.,
no odor, dry

-BASE/SUBBASE-
Medium dense, brown to black, well graded SAND with gravel (SW), mps
0.75 in., no odor, dry, contains brick fragments, ash and wood
Medium dense, brown, well graded SAND with gravel (SW), mps 1.3 in., no
odor, dry

-FILL-
Loose, brown, well graded SAND with gravel (SW), mps 1.0 in., no odor,
dry
Loose, light brown, poorly graded SAND (SP), mps 0.42 mm, no odor,
moist, 1.4 in. layers of iron staining
Medium stiff, gray, sandy lean CLAY (CL), mps 0.42 mm, no odor, moist,
iron staining
Very soft, olive-brown, lean CLAY (CL), with fine sand layers, organics,
mps 0.42 mm, no odor, wet, mottled

-MARINE DEPOSIT-
(Clay)

Soft, olive-brown, lean CLAY (CL), with fine sand layers, mps 0.42 mm, no
odor, wet

Soft, olive-brown, lean CLAY (CL), alternating with loose, brown, poorly
graded SAND (SP), mps 0.42 mm, no odor, wet, gray clay in bottom of
sampler

-Bottom of Exploration 12.5 ft
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-6

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
11.0 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 10.5'

Bottom
--

12.5

HA10-6

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 6S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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17
20
17
13

11
12
9
5

2
2
3
8

10
6
2
9

1
1
2
2

S1
16

S2
16

S3
17

S4
10

S5
24

 0.5
2.5

 2.5
4.5

 4.5
6.5

 6.5
8.5

 8.5
10.5

10.1
0.4
9.5
1.0

4.0
6.5

1.6
8.9

0.0
10.5

SW

SW

SP

SM

OL/
OH

OL/
OH
SP

-BITUMINOUS CONCRETE-
Dense, brown, well graded SAND with gravel (SW), mps 1.5 in., no odor,
dry

-BASE/SUBBASE-
Dense, black, well graded SAND with gravel (SW), mps 0.5 in., no odor,
moist, contains coal and ash
Medium dense, dark brown, poorly graded SAND with silt and gravel (SP),
mps 0.2 in., no odor, moist, contains ash and trace bricks

Loose, dark brown, silty SAND with gravel (SM), mps 1.3 in., no odor, wet

-FILL-

Medium stiff, dark brown, ORGANIC SILT (OL/OH), contains abundant
brick fragments, mps 1.0 in., no odor, wet

Very soft, dark brown, ORGANIC SILT (OL/OH), contains abundant brick
fragments, mps 1.0 in., no odor, wet
Very loose, brown, poorly graded SAND (SP), mps 4.0 mm, no odor, wet

-FILL-

Bottom of Exploration 10.5 ft
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-7

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
10.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 8.5'

Bottom
--

10.5

HA10-7

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 5S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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9
11
11
19

13
15
13
9

5
23
17
15

20
15
9
10

4
2
2
3

S1
21

S2
15

S3
21

S4
12

S5
4

 0.5
2.5

 2.5
4.5

 4.5
6.5

 6.5
8.5

 8.5
10.5

10.3
0.2
9.5
1.0

8.0
2.5

0.0
10.5

SW

SP

SW

SW

SW

SW

-BITUMINOUS CONCRETE-
Medium dense, brown, well graded SAND with gravel (SW), mps 0.75 in.,
no odor, moist

-BASE/SUBBASE-
Medium dense, brown to black, poorly graded SAND with gravel (SP), mps
0.4 in., no odor, moist, contains coal, brick fragments and glass shards
Medium dense, brown, well graded SAND with gravel (SW), mps 1.0 in., no
odor, moist, trace brick fragments and ash

Dense, brown, well graded SAND with silt and gravel (SW), mps 1.5 in., no
odor, moist, some ash layers

Medium dense, brown, well graded SAND with gravel (SW), mps 0.75 in.,
no odor, moist

-FILL-

Loose, brown, well graded SAND with gravel (SW), mps 1.0 in., no odor,
moist to wet, gravel in tip of sampler, split spoon tip is wet

Bottom of Exploration 10.5 ft
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-8

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
10.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 8.5'

Bottom
--

10.5

HA10-8

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 5S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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15
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12

6
4
5
12

1
2

50/1"

4
5
3
3

2
1
1
14

8
5
2
1

2
1
1
1

WOH
1
6
4

4
2
3
5

2
1

S1
9

S2
8

S3
4

S4
16

S5
5

S6
7

S7
14

S8
15

S9
18

S10
14

 0.5
2.5

 2.5
4.5

 4.5
5.5

 6.5
8.5

 8.5
10.5

 11.0
13.0

 13.0
15.0

 15.0
17.0

 17.0
19.0

 19.0
21.0

11.2
0.3

10.0
1.5

-1.5
13.0

-4.5
16.0

-7.5
19.0

SW

SW

SW

SW

SW

SW

SW

CL

OL/OH/
CL

SP

SM

SM/
ML

-BITUMINOUS CONCRETE-
Medium dense, brown, well graded SAND with gravel (SW), mps 1.3 in., no
odor, moist

-BASE/SUBBASE-
Medium dense, black, well graded SAND with gravel (SW), mps 1.3 in., no
odor, moist, brick fragments in tip, coal and brick fragments
Loose, brown, well graded SAND with gravel (SW), mps 1.3 in., no odor,
moist, abundant brick fragments

Very dense, brown, well graded SAND with gravel (SW), mps 1.3 in., no
odor, moist, abundant brick fragments

Loose, brown, well graded SAND with gravel (SW), mps 1.0 in., no odor,
moist, abundant brick fragments, 2 in. dark brown fill in tip of spoon

Very loose, brown, well graded SAND (SW), mps 0.75 in., no odor, wet

-FILL-

Note:  Roller coned through cobble from 10.5 to 11.0 ft.
Loose, brown, well graded SAND (SW), mps 0.5 in., no odor, wet, contains
abundant brick fragments

Very soft, gray, sandy CLAY (CL), mps 0.42 mm, organic odor, wet,
contains shell fragments

-HARBOR BOTTOM DEPOSIT-

Note:  Attempted vane shear test at 15.0 ft, unable to push to full depth of
test.
Very soft, gray, ORGANIC SILT with clay and sand (OL/OH/CL), mps 0.42
mm, organic odor, wet, contains shell fragments
Loose, gray, poorly graded SAND (SP), mps 4.0 mm, organic odor, wet,
contains brick and shell fragments
Loose, gray, silty SAND (SM), mps 4.0 mm, strong organic odor, wet

-HARBOR BOTTOM DEPOSIT-

Very loose, gray, silty SAND (SM) to sandy SILT with organics (ML), mps
4.0 mm, strong organic odor, wet, contains shell and wood fragments
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Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

3.0

Depth  (ft) to:

16 November 2010
R. Leonard

16

140300

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-9

16 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 2

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

NW
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
11.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 10', NW to 42.0'

Bottom
--

44.0

HA10-9

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 14S, 1U

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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Field Test



2
2

2
1
2
2

WOH
WOH
WOH

2

1
2
2
6

3
10
16
18

S11
9

S12
24

U1
16

S13
24

S14
20

 24.0
26.0

 29.0
31.0

 35.0
37.0

 39.5
41.5

 42.0
44.0

-15.5
27.0

-28.0
39.5

-29.5
41.0

-32.5
44.0

ML

CL

CL

SC

-HARBOR BOTTOM DEPOSIT-

Soft, gray, sandy SILT with organics (ML), mps 0.42 mm, contains shell
fragments, mps 0.075 mm, organic odor, wet

Very soft, gray, lean CLAY (CL), mps 0.075 mm, no odor, wet, black
streaks of organics

-MARINE DEPOSIT-
(Clay)

Note:  Attempted vane shear test at 33.0 ft, vane would not advance due to
probable sand seam.

U1 (35.0-37.0 ft)

Note:  Attempted vane shear test at 39.5 ft, unable to advance through soils.
Soft, gray, lean CLAY with sand (CL), mps 0.42 mm, no odor, wet, frequent
gray, fine sand seams.  Brown, fine sand seam in bottom 2 in. of spoon.

-MARINE DEPOSIT-
(Clay)

Medium dense, brown, clayey SAND (SC), mps 0.42 mm, thin (0.1 in.)
horizontal layers of iron staining in the sand

-MARINE DEPOSIT-
(Sand)

Bottom of Exploration 44.0 ft
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37272-000

Boring No. HA10-9

File No.

Boring No.

Sheet No. 2of

HA10-9

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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WOH
WOH
WOH
WOH

WOR
WOR
WOR
WOH

WOR
1
1

WOH

5
10
13
16

S1
10

S2
0

S3
24

S4
14

 3.5
5.5

 5.5
7.5

 10.0
12.0

 15.0
17.0

-7.0
3.5

-18.5
15.0

OL/
OH

OL/OH

SP

Note:  Test boring drilled from deck level (approx. El. 15.5).  Depth from
deck level to mudline approx. 19 ft.

Note:  Advance casing through rip rap/mud to 3.5 ft.

-RIP RAP-
-FILL-

Very soft, dark gray to black, sandy ORGANIC SILT with sand (OL/OH),
mps 0.3 in., strong organic odor, wet, contains brick fragments, contains
wood and shell fragments

No Recovery

Very soft, gray, sandy ORGANIC SILT (OL/OH), 0.42 in., strong organic
odor, wet

-HARBOR BOTTOM DEPOSIT-

Medium dense, gray, poorly graded SAND (SP), mps 4.0 mm, no odor, wet

-MARINE DEPOSIT-
(Sand)
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70

Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

4.0/3.0

Depth  (ft) to:

18 November 2010
R. Leonard

16

140300

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-10

16 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 4

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

HW/NW
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
-3.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

HW 4" to 20', NW 3" to 70'

Bottom
--

85.3

HA10-10

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 16S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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10
9
6
4

2
WOH
WOH

1

8
7
12
17

10
14
8
19

7
11
14
12

40
25
24
19

S5
14

S6
24

S7
14

S8
13

S9
21

S10
10

 20.0
22.0

 25.0
27.0

 30.0
32.0

 35.0
37.0

 40.0
42.0

 45.0
47.0

-24.5
21.0

-29.0
25.5

-32.5
29.0

-34.0
30.5

-47.5
44.0

SP

ML

ML
CL

SM
SC

SP

SM

SW

Medium dense, gray, poorly graded SAND with silt (SP), mps 4.0 mm, no
odor, wet

Stiff, gray, sandy SILT (ML), mps 0.42 mm, organic odor

-MARINE DEPOSIT-
(Sand)

Very soft, gray, sandy SILT (ML), mps 2.0 mm, organic odor, wet, contains
shell fragments
Very soft, gray, lean CLAY (CL), with frequent seams of very fine sand

-MARINE DEPOSIT-
(Clay)

Medium dense, gray, silty SAND (SM), mps 0.42 mm, organic odor, wet,
black organic staining
Medium dense, olive-brown, clayey SAND (SC), mps 2.0 mm, no odor, wet

-MARINE DEPOSIT-
(Sand)

Medium dense, light brown grading to rusty-brown, poorly graded SAND
(SP), mps 2.0 mm, no odor, wet

Medium dense, brown, silty SAND (SM), mps 2.0 mm, no odor, wet,
occasional clayey sand layers, occasional iron staining

Note:  Drill action indicates gravel in sand at 42.0 ft.

Note:  Drill action indicates cobbles at 44.0 ft.

Dense, brown grading to gray at 46 ft, well graded SAND with gravel (SW),
mps 1.3 in., no odor, wet

-MARINE DEPOSIT-
(Sand)
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37272-000

Boring No. HA10-10

File No.

Boring No.

Sheet No. 4of

HA10-10

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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13
11
11
20

40
11
6
5

5
5
5
6

11
11
13
17

67
100/4"

106/2"

S11
10

S12
8

NR
0

S13
8

S14
8

S15
2

 50.0
52.0

 55.0
57.0

 60.0
62.0

 65.0
67.0

 70.0
70.8

 75.0
75.2

-58.5
55.0

-72.5
69.0

SP

SW

SW

SP

SP

Medium dense, gray, poorly graded SAND (SP), mps 1.0 in., no odor, wet

-MARINE DEPOSIT-
(Sand)

Medium dense, gray, well graded SAND with gravel (SW), mps 1.3 in., no
odor, wet

Note:  Casing pushed on cobble at 55.5 ft.

-ICE CONTACT DEPOSIT-

Note:  No recovery.  Sand and gravel in casing.

Medium dense, gray, well graded SAND with gravel (SW), mps 0.75 in., no
odor, wet

Very dense, gray, poorly graded SAND with gravel (SP), mps 0.75 in., well
bonded, no odor, wet

-GLACIAL TILL-

Very dense, gray, poorly graded SAND with gravel (SP), mps 0.75 in., no
odor, wet

Note:  0.5 ft of sand in casing at 75.0 ft.
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37272-000

Boring No. HA10-10

File No.

Boring No.

Sheet No. 4of

HA10-10

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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100/3"

120/4"

S16
3

S17
2

 80.0
80.2

 85.0
85.3

-88.8
85.3

SP

SP

Very dense, blue-gray to gray, poorly graded SAND with silt and gravel
(SP), mps 1.0 in., well bonded, no odor, wet

-GLACIAL TILL-

Very dense, brown, poorly graded SAND with gravel (SP), mps 0.3 in.,
poorly bonded, no odor, wet
Note:  4.5 in. sand in casing at 85.0 ft.

Bottom of Exploration 85.3 ft
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Boring No. HA10-10

File No.

Boring No.

Sheet No. 4of

HA10-10

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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30
30
15

S1
22

 1.0
3.0

12.3
0.2

11.5
1.0

11.0
1.5

9.5
3.0

SW

SW
SP

-BITUMINOUS CONCRETE-
Augered through cobble at 0.5 ft
Dense, brown, well graded SAND with gravel (SW)
Very dense, white, poorly graded SAND (SP)

-BASE/SUBBASE-
Very dense, dark brown, well graded SAND with gravel (SW), contains brick
fragments, ash, mps 2.0 in., no odor, dry

-FILL-
Bottom of Exploration 3.0 ft

20

10
20

10

5
10

15

75
15

55

10
50 5

Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-11

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
12.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 1.0'

Bottom
--

3.0

HA10-11

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 1S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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13
30
14
18

17
11
18
12

S1
17

S2
13

 0.5
2.5

 2.5
4.5

13.2
0.3

12.5
1.0

11.0
2.5

9.0
4.5

SW

SP

SM

-BITUMINOUS CONCRETE-
Dense, brown, well graded SAND with gravel (SW), mps 1.0 in., no odor,
damp
Dense, dark brown to black, poorly graded SAND with gravel (SP), mps 1.5
in., no odor, moist

-BASE/SUBBASE-
Medium dense, dark brown, silty SAND with gravel (SM), mps 1.5 in., no
odor, moist, contains ash, decomposed wood and brick fragments

-FILL-

Bottom of Exploration 4.5 ft

20

15

20

15

5

5

15

10

10

50

70

45 20

Summary

Field Tests:

Drill Mud:
Hammer Weight  (lb)

Water

-

Depth  (ft) to:

18 November 2010
R. Leonard

-

140-

H&A Rep.

Datum

Date

Boring No.

PID Make & Model:
Hoist/Hammer:

-

1
Start

Driller

File No.

HA10-12

18 November 2010
Finish

Type

Barrel

Time (hr.)

Hammer Fall  (in.)

Bentonite Seal

Drilling Equipment and Procedures

Grout

Screen

Well Diagram

Mobile Drill B53

of Hole

of 1

Time

Water Level Data

Note:   Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Sample ID

Casing

Casing:

-

of Casing
Bottom

30

1.375

S

Plasticity:   N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength:  N - None   L - Low   M - Medium   H - High   V - Very High

See Plan

SSA
Roller Bit

O - Open End Rod

T - Thin Wall Tube

U - Undisturbed Sample

37272-000

Elevation

M. Foley

Sheet No.

-

Elapsed Riser Pipe

Winch  /  Safety Hammer

NGVD 29
13.5 (approx.)

Sampler

Overburden  (ft)

Rock Cored  (ft)

S - Split Spoon Sample

Dilatancy:  R - Rapid   S - Slow   N - None
Toughness:  L - Low   M - Medium   H - High

*Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.

Rig Make & Model:

SSA to 0.5'

Bottom
--

4.5

HA10-12

Bit Type:

-

Inside Diameter  (in.) None

Boring No.

Location

Filter Sand
Cuttings

N/A

Samples 2S

Concrete

Project
Client
Contractor Maine Test Borings

HNTB Corporation
Portland International Marine Terminal Improvements, Portland, Maine

TEST BORING REPORT
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Density/consistency, color, GROUP NAME, max. particle size*,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

Gravel Sand Field Test
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APPENDIX B 
 

Historic Test Boring Logs 
 

 



























































































































































































 

 

APPENDIX C 
 

Laboratory Test Reports 
 




















































