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Ladies and Gentlemen:

We are pleased to submit herewith our report entitled, “Geotechnical Design Report - Bridge Culverts,
Interstate 395/Route 9 Connector, MaineDOT WIN 018915.00, Brewer and Eddington, Maine.” This
Geotechnical Design Report (GDR) has been prepared in accordance with our proposal, dated

22 January 2021 and executed by your Richard J. Crawford on 5 February 2021, and the provisions of our
General Consultant Agreement (GCA) with the Maine Department of Transportation (MaineDOT),

No. CT20150706000000000010.

Introduction

This GDR presents the results of preliminary design phase (Phase I) and final design phase (Phase Il)
subsurface and laboratory testing programs and technical evaluations that were completed by

Haley & Aldrich, Inc. (Haley & Aldrich) on behalf of the Maine Department of Transportation
(MaineDOQT), and provides geotechnical design recommendations for the bridge culverts that are
planned for the project (see Figure 1, Project Locus). Please note that the subject project is part of the
I-395/Route 9 connector (Connector) project.

HORIZONTAL COORDINATE SYSTEM, ELEVATION DATUM, AND BASELINE STATIONING

Plan locations of test borings are reported as northing and easting coordinates relative to the Maine
State Plane Coordinate System, North American Datum of 1983 (NAD 83), Maine 2000 Central Zone.
As-drilled test boring locations were related to station and offset distance/direction relative to the
Connector baseline stationing by MaineDOT (Phase |) and Haley & Aldrich (Phase Il) (see Table I). The
baseline stationing for the project extends from approximately Sta. 24+00 (south; project beginning) to
Sta. 343+50 (north; project end).
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The project elevation datum and elevations referenced herein are in feet and reference the North
American Vertical Datum of 1988 (NAVD 88).

PROJECT LOCATION AND PROPOSED IMPROVEMENTS

Eight bridge culverts are proposed along the Connector alighment, at the approximate locations shown
on Figure 1, Project Locus. Three highway culverts are also being proposed along the Connector
alignment and will be addressed under separate cover in the overall highway GDR. Based on progress
plans provided by MaineDOT on 12 July 2021, the bridge culverts are proposed to be precast concrete
box culverts with the following details:

Culvert Location Proposed | Proposed | Proposed | Proposed | Existing | Proposed
Span Rise Length Invert Ground | Roadway
(Width) (Height) (ft) El. (ft) Surface El. (ft)
(ft) (ft) EL. (ft)
Felts Brook Sta. 55+08 18 12 201 72 80 97
Felts Brook Tributary Sta. 64+14 23 16 142 77 81 100
Snowmobile 10C Sta. 77+00 12 14 118 84 86 105
Wildlife 1 Sta. 272+35 12 14 122 179 to 181 201
181
Eaton Brook Tributary Sta. 273+48 16 8 192 175 178 203
Wildlife 2 Sta. 275+88 12 14 144 180 181 206
Snowmobile 107 Sta. 284+27 12 14 122 194.5 to 197 216
195.5
Wetland Sta. 289+11 10 8 122 187 to 189 209
188

Preliminary Phase Subsurface Explorations

Haley & Aldrich completed a preliminary design phase (Phase |) subsurface exploration program along
the proposed Connector alignment during the period from July through December 2018. A total of 101
test borings were drilled along the proposed alighment, including a minimum of one boring at each of
the proposed culvert locations. Please note that only fourteen of the test borings that were drilled
closest to the proposed culverts are included in this GDR and are discussed herein.

The test boring locations were laid out in the field by Haley & Aldrich using global positioning system
(GPS) survey equipment prior to the start of drilling. Upon completion of drilling, “as-drilled” test boring
locations and ground surface elevations at test boring locations were determined in the field by
MaineDOT using GPS survey equipment. The “as-drilled” coordinates and station/offset distance and
direction relative to the proposed baseline was provided by MaineDOT. The plan location data for the
borings are summarized in Table | and the locations are shown graphically on Figures 2, 4, 5, 6, 8 and 9.

The test borings were drilled by New England Boring Contractors of Hermon, Maine using a Mobile Drill

B-53 track-mounted drill rig and Northern Test Borings Inc. of Gorham, Maine using a Diedrich D-50
track-mounted drill rig. Test borings were typically advanced to top of or into bedrock, to depths
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ranging from approximately 17 to 56 ft below existing ground surface (BGS) using cased-washed drilling
methods and a combination of solid-stem augers and 4-in. (HW-size) inside diameter (ID) steel casing.

Soil samples were generally collected at standard, 5-ft intervals, 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 uncorrected SPT N-value (N-uncorrected) is defined as the
total number of blows required to advance the sampler through the middle 12 in. of the 24-in. sampling
interval. The drill rig was equipped with a calibrated automatic hammer per MaineDOT requirements.
The energy-corrected SPT N-value (Neo) is equal to the uncorrected N-value multiplied by the hammer
efficiency factor (0.907 or 0.925, as shown on test boring logs) divided by 0.6 (i.e., 60 percent calculated
hammer efficiency). Both the raw blow count (uncorrected N-values) and the corrected N-values are
shown on the boring logs.

Eight of the Phase | test borings were advanced approximately 5 to 15 ft into bedrock using a 2-in.
(NQ-size) ID diamond-tipped core barrel.

A Haley & Aldrich geotechnical engineer monitored the drilling, logged and conducted visual inspection/
classification of the soil and rock samples collected, prepared test boring logs documenting the
conditions encountered, and confirmed that all drilling and sampling was performed in accordance with
MaineDOT requirements. Test boring logs are included in Appendix A.

All soil and bedrock samples were collected and preserved in glass jars and wooden boxes, respectively,
and are available for review upon request. The available soil and bedrock samples (i.e., those that were
not submitted for laboratory testing) are currently being stored at the Haley & Aldrich laboratory facility
in Portland, Maine and the MaineDOT facility in Bangor, Maine.

Observation wells were installed during the Phase | investigation in the completed BB-EEBT2-102,
BB-EWC-101 and HB-BE-101 boreholes to provide information on the static groundwater levels. The
observation wells consisted of 2-in. ID, machine-slotted PVC pipe and solid PVC riser pipe extending
approximately 2 to 3 ft above existing ground surface. The observation wells were outfitted with locking
guard pipe surface protection. The observation well installation and groundwater monitoring reports
are provided in Appendix B.

Final Design Phase Subsurface Explorations

Haley & Aldrich completed a final design phase (Phase Il) subsurface exploration program along the
proposed Connector alignment during the period from October 2020 through April 2021. A total of 149
test borings were drilled along the proposed alignment, including additional borings at the proposed
culvert locations. Please note that only thirteen of the test borings that were drilled closest to the
proposed culverts are included in this GDR and are discussed herein.

The test boring locations were laid out in the field by MaineDOT using global positioning system (GPS)

survey equipment prior to the start of drilling. Upon completion of drilling, “as-drilled” test boring
locations and ground surface elevations at test boring locations were determined in the field by
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MaineDOT using GPS survey equipment. The “as-drilled” coordinates and station/offset distance and
direction relative to the proposed baseline was prepared by Haley & Aldrich. The plan location data for
the borings are summarized in Table | and the locations are shown graphically on Figures 2, 4, 5, 6, 8 and
9.

The test borings were drilled by New England Boring Contractors of Hermon, Maine using a Mobile Drill
B-53 track-mounted drill rig. Test borings were typically advanced to top of or into bedrock, to depths
ranging from approximately 8 to 53 ft below existing ground surface (BGS) using cased-washed drilling
methods and a combination of solid-stem augers and 4-in. (HW-size) inside diameter (ID) steel casing.

Soil samples were generally collected at standard, 5-ft intervals, 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 uncorrected SPT N-value (N-uncorrected) is defined as the
total number of blows required to advance the sampler through the middle 12 in. of the 24-in. sampling
interval. The drill rig was equipped with a calibrated automatic hammer per MaineDOT requirements.
The energy-corrected SPT N-value (Ngo) is equal to the uncorrected N-value multiplied by the hammer
efficiency factor (0.852, as shown on test boring logs) divided by 0.6 (i.e., 60 percent calculated hammer
efficiency). Both the raw blow count (uncorrected N-values) and the corrected N-values are shown on
the boring logs.

Six of the test borings were advanced approximately 5 to 11 ft into bedrock using a 2-in. (NQ-size) ID
diamond-tipped core barrel.

A Haley & Aldrich geotechnical engineer monitored the drilling, logged and conducted visual inspection/
classification of the soil and rock samples collected, prepared test boring logs documenting the
conditions encountered, and confirmed that all drilling and sampling was performed in accordance with
MaineDOT requirements. Test boring logs are included in Appendix A.

All soil and bedrock samples were collected and preserved in glass jars and wooden boxes, respectively,
and are available for review upon request. The available soil and bedrock samples (i.e., those that were
not submitted for laboratory testing) are currently being stored at the Haley & Aldrich laboratory facility
in Portland, Maine and the MaineDOT facility in Bangor, Maine.

No observation wells were installed during the Phase Il investigation.

Generalized Subsurface Conditions

The generalized subsurface conditions encountered in the test borings drilled near proposed culvert
locations generally consist of the following geologic units presented in order of increasing depth below
ground surface: topsoil, marine deposits (clay, silt and sand), glacial till, weathered rock, and bedrock.
Refer to Table Il for a summary of the soil units and encountered thicknesses at each test boring
location. Detailed soil and bedrock descriptions are provided on the test boring logs included
Appendix A. Refer to Figures 2, 3,4, 5,7, 8 and 9 for a graphical representation of the subsurface
conditions present at each bridge culvert.
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Please note that the soil descriptions provided on the test boring logs and summarized below do not
represent actual field conditions other than at the specific test boring locations. The actual conditions
may vary from those described and shown herein and may not become apparent until construction
begins.

The subsurface conditions present at each of the eight proposed culvert locations are presented below.

FELTS BROOK CULVERT (STA. 55+08)

Approximate
Range in Generalized Description

SollUnit | o ountered | (refer to test borings BB-BFB-101, BB-BFB-201, BB-BFB-202, and HB-BE-101)
Thickness (ft)
Topsoil 0to1 Soft to medium stiff SILT, contains trace fine sand and organics (encountered
in test borings BB-BFB-101 and HB-BE-101).
Very soft to medium stiff silty CLAY, trace organics; In-situ vane shear tests
Marine 29 to 42 were conducted in all borings with measured shear strength ranging from
Deposit 1,745 psf near the top of the deposit to 310 psf at depth (encountered in

each test boring).

Very dense, fine to coarse GRAVEL, some silt, little fine to coarse sand;
Glacial Till 2to6 medium dense, fine to coarse SAND, some fine to coarse gravel, loosely
bonded (encountered in each test boring).

Top of bedrock surface encountered at depths ranging from approximately
31 to 48 ft BGS (EIl. 32.5 to El. 50.2). Bedrock was cored in BB-BFB-101,
BB-BFB-201, and BB-BFB-202. HB-BE-101 was extended 2.5 ft into bedrock
with a rollerbit. Bedrock conditions are summarized below.

Bedrock

ALDRICH



Maine Department of Transportation

31 August 2021
Page 6

FELTS BROOK TRIBUTARTY CULVERT (STA. 64+14)

Approximate
Range in
Encountered
Thickness (ft)

Soil Unit

Generalized Description
(refer to test boring BB-BFB1-201, BB-BFB1-202, BB-BFB1-203, HB-BE-
109, and HB-BE-212)

Topsoil O0to1.3

Very stiff SILT, trace roots encountered in HB-BE-109; very soft, SILT with
organics was encountered in HB-BE-212; soft clayey SILT with organics
was encountered in BB-BFB1-201; very soft silty CLAY with organics was
observed in BB-BFB1-203 (encountered in all test borings, except BB-
BFB1-202).

Marine

14 1
Deposit to3

Very soft to stiff silty CLAY, trace roots, trace medium sand; medium stiff
to very stiff clayey SILT; very soft SILT was encountered in BB-BFB1-203;
In-situ vane shear tests were conducted in test borings HB-BE-212, BB-
BFB1-202 and BB-BFB1-203 with measured shear strength ranging from
735 psf near the top of the deposit to 425 psf at depth (encountered in
each test boring).

Glacial Till 0.4 to >8

Medium dense to very dense fine SAND with variable amounts of silt, fine
to coarse sand, and gravel; very stiff sandy SILT was encountered in
BB-BFB1-201; loose to dense fine to coarse GRAVEL was encountered in
HB-BE-212, BB-BFB1-202 and BB-BFB1-203 (encountered in each test
boring).

Bedrock

Top of bedrock surface encountered at a depth of approximately 23 to 34
ft BGS (El. 46.7 to El. 60.7). Bedrock was cored in all borings except HB-
BE-212. Bedrock conditions are summarized below and in Table Ill.

SNOWMOBILE 10C CULVERT (STA. 77+00)

Ap:;:x;n::te Generalized Description
Soil Unit & (refer to test borings BB-BST1-101, BB-BST1-102, BB-BST1-103, and
Encountered BB-BST1-201)
Thickness (ft)
Very soft to soft SILT, trace fine sand, organics, and roots; soft clayey SILT
Topsoil 0.1t0 0.4 with organics was encountered in BB-BST1-201 (encountered in each test
boring).
. Very soft to medium stiff silty CLAY; In-situ vane shear tests were conducted
Marine . . . .
. 18to 23 in each boring with measured shear strength ranging from 710 psf to 425 psf
Deposit . .
(encountered in each test boring).
. Loose to dense fine SAND, variable amounts of medium to coarse sand, trace
Glacial . . .
Till 9to 13 silt and gravel (encountered in each test boring).
Advanced rollerbit through 2-ft boulder in test boring BB-BST1-103.
Weathered 1 Probable weathered bedrock based on drilling action (encountered in
Bedrock BB-BST1-102).
Top of bedrock surface encountered at depths ranging from approximately
Bedrock 28 to 35 ft BGS (El. 51.5 to El. 59.2). Bedrock was cored in BB-BST1-101 and
BB-BST1-201. Top of bedrock was estimated based on drilling behavior in
BB-BST1-102 and BB-BST1-103. Bedrock conditions are summarized below.
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WILDLIFE 1, EATON BROOK TRIBUTARY, AND WILDLIFE 2 CULVERTS (STA. 272+35, 273+48, AND

275+88)

Soil Unit

Approximate
Range in
Encountered
Thickness (ft)

Generalized Description

(refer to test borings BB-EWC1-101, BB-EEBT2-101, BB-EW(CI-201,
BB-EW(C1-202, BB-EEBT2-102, BB-EEBT2-103, BB-EEBT2-201, BB-EEBT2-202,
BB-EW(C2-101, BB-EWC(C2-201, and BB-EW(2-202)

Topsoil

Oto0.4

Topsoil encountered at ground surface (encountered in test borings
BB-EWC(C1-101, BB-EEBT2-101, BB-EEBT2-102, BB-EW(C2-201, and
BB-EW(C2-202).

Marine
Deposit

4to11

Stiff to very stiff clayey SILT, variable amounts of fine sand, trace organics;
soft to stiff silty CLAY, trace fine sand; loose silty fine SAND, trace organics;
One in-situ vane shear test was conducted in boring BB-EEBT2-101 with a
measured shear strength of 1,363 psf (encountered in each test boring).

Glacial
Till

1to 47

Very stiff to hard SILT, variable amounts of fine to coarse sand and fine to
coarse gravel, trace clay; very dense fine to coarse silty SAND, trace gravel;
very stiff silty CLAY, some gravel encountered in BB-EWC2-201 (encountered
in each test boring).

Weathered
Bedrock

13

Probable weathered bedrock based on drilling action (encountered in
BB-EWC1-101).

Bedrock

Top of bedrock surface encountered at depths ranging from approximately
11 to 51 ft BGS (El. 130.7 to El. 172.2). Bedrock was cored in borings,
BB-EWC1-101, BB-EEBT2-101, and BB-EWC2-101. Borings BB-EEBT2-102,
BB-EWC1-201, and BB-EWC1-202 were extended into bedrock with a
rollerbit. Bedrock conditions are summarized below.

SNOWMOBILE 107 CULVERT (STA. 284+27)

Soil Unit ':::;::tz:‘:de Generalized Desc'ription
Thickness (ft) (refer to test boring BB-EST2-101)
Topsoil 0.1 Topsoil encountered at ground surface.
Glacial Till 10 Very soft to very stiff sandy SILT, little fine gravel, trace organics, loosely to
moderately bonded.
Weathered ) Top of weathered bedrock surface encountered at depth of approximately
Bedrock 10 ft BGS (EI. 187.5).
Top of bedrock surface encountered at depth of approximately 11.5 ft BGS
Bedrock (El. 186.0). Bedrock was cored in boring BB-EST2-101. Bedrock conditions
are summarized below.
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WETLAND CULVERT (STA. 289+11)

Approximate
Soil Unit Encountered
Thickness (ft)

Generalized Description
(refer to test borings BB-EWC-101 and BB-EW(C-203)

Topsoil 0.1 Topsoil encountered at ground surface (encountered in each test boring).
Marine 2 5t04 Soft clayey SILT, trace organics encountered in BB-EWC-101; soft silty CLAY
Deposit ’ (encountered in BB-EWC-203).
Glacial Till 2106 Very stiff graYeIIy SILT, little fine to coarse sand, well bonded (encountered in
each test boring).
Weathered .
Bedrock 1.5 Very dense weathered bedrock fragments (encountered in BB-EWC-203).

Top of bedrock surface encountered at depths ranging from approximately 8
Bedrock to 10 ft BGS (El. 181.6 to El. 183.0). Bedrock was cored in boring
BB-EWC-101. Bedrock conditions are summarized below.

GROUNDWATER CONDITIONS

Observation wells were installed in boreholes HB-BE-101 (near Felts Brook Culvert), BB-EEBT2-102 (at
Eaton Brook Tributary) and BB-EWC-101 (at Wetland Culvert). Measured static groundwater levels in
the vicinity of Felts Brook Culvert range from 0.6 to 9.0 ft BGS (El. 73.0 to El. 81.4). Measured static
groundwater levels in the vicinity of Eaton Brook Tributary Culvert range from 0.4 above the ground
surface to 2.8 ft BGS (El. 178.5 to El. 181.7). Measured static groundwater levels in the vicinity of
Wetland Culvert ranges from approximately 0.9 ft BGS to 3.2 ft BGS (El. 188 to El. 190.3). Groundwater
measurements were made in the three observation wells between August 2018 and July 2021.
Observation well installation and groundwater monitoring reports are provided in Appendix B.

Observation wells were not installed in any of the completed boreholes for culverts proposed at

Felts Brook Tributary, Snowmobile 10C, Wildlife 1, Wildlife 2, or Snowmobile 107. As a result, static
water levels at these culvert locations were not determined. The following general observations were
made relative to groundwater conditions during drilling:

e Felts Brook Tributary Culvert — collected soil samples were visually observed to be “wet”
beginning between approximately 0 and 10 ft BGS. Water levels measured in the boreholes
upon completion of drilling and sampling ranged between above ground surface at BB-BFB1-201
(where water was observed seeping out of the borehole) and 3.6 ft BGS (EI. 80.8).

®* Snowmobile 10C Culvert — collected soil samples were visually observed to be “wet” beginning
between approximately 0 and 10 ft BGS. Water levels measured in boreholes BB-BST1-103 and
BB-BST1-201 upon completion of drilling and sampling ranged between approximately 1.8 and
5.1 ft BGS (EIl. 80.9 to El. 85.6). Water levels were not recorded during drilling or upon
completion in boreholes BB-BST1-101 and BB-BST1-102.

e Wildlife 1 and Wildlife 2 Culverts — collected soil samples were visually observed to be “wet”
beginning between approximately 0 and 10 ft BGS. Water levels were not recorded during
drilling or upon completion in boreholes BB-EWC1-101, BB-EWC2-101. Water levels measured
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in boreholes BB-EWC1-201, BB-EWC1-202, BB-EWC2-201, and BB-EWC2-202 upon completion of
drilling and sampling ranged between approximately 1.5 and 6.6 ft BGS (El. 174.5 to El. 179.8).

* Snowmobile 107 Culvert — collected soil samples were visually observed to be “wet” beginning
at approximately O ft BGS. Water levels measured in the borehole upon completion of drilling
and sampling was approximately 2 ft BGS (EI. 195.5).

Please note that the visual observations made during drilling and water levels measured in the
completed boreholes may have been affected by drilling means/methods and may not be representative
of actual static water levels at the site. In general, groundwater levels can be expected to fluctuate,
subject to test boring drilling means/methods, seasonal variation, local soil conditions, topography and
precipitation. Groundwater levels encountered during construction may differ from those observed in
the test borings.

BEDROCK CONDITIONS

As stated previously, approximately 5 to 15 ft of bedrock was sampled in test borings drilled in the
vicinity of the bridge culverts. The sampled and recovered bedrock generally consisted of the following:

* Felts Brook, Felts Brook Tributary, Snowmobile 10C Culverts - Hard, fresh to slightly weathered,
aphanitic to fine-grained SILTSTONE of the Brewer formation. Primary joints dip at low to steep
angles and are very close to close. Joints are tight to open, and occasional calcite veins are
present (encountered in test borings BB-BFB-101, BB-BFB-201, BB-BFB-202, BB-BFB1-101,
BB-BFB1-201, BB-BFB1-202, BB-BFB1-203, HB-BE-109, and BB-BST1-101, BB-BST1-201).

e Wildlife 1, Eaton Brook Tributary, Wildlife 2, Snowmobile 107, Wetland Culverts - Hard, fresh to
severely weathered, aphanitic to fine-grained PHYLLITE of the Brewer formation. Primary joints
dip at low to steep angles and are very close to moderately close. Joints are tight to open, and
joint surfaces have some silt coatings, oxidation, and slight pyrite. Variable amounts of
calcite/quartz stringers up to %-in. thickness are present (encountered in test borings BB-EEBT2-
101, BB-EW(C1-101, BB-EW(C2-101, BB-EST2-101, and BB-EWC(C-101).

Rock quality designation (RQD) is a common parameter that is used to help assess the competency of
sampled bedrock. RQD is defined as the sum of pieces of recovered bedrock greater than 4 in. in length
divided by the total length of the bedrock core run. RQD values for bedrock encountered at the site
ranged from 0 to 100 percent indicating very poor to excellent rock quality.

Detailed bedrock core data and descriptions are provided on Table Il (for borings located at Felts Brook)

and on the logs in Appendix A. In addition, photographs of the recovered bedrock core samples are
provided for reference in Appendix A.

Geotechnical Laboratory Testing

A geotechnical laboratory testing program was undertaken on soil samples collected during the Phase |
and Phase Il subsurface exploration programs to assist in soil classification and determination of
engineering soil properties. In general, laboratory testing was performed on disturbed soil samples
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collected during SPT sampling and undisturbed soil samples collected during Shelby tube sampling. All
laboratory soil testing was performed by Geotesting Express, Inc. in Acton, Massachusetts. Geotechnical
laboratory testing was performed in accordance with applicable American Society for Testing Materials
(ASTM) testing procedures. Laboratory test results are provided in Appendix C and can be found on the
test boring logs in Appendix A. A summary of laboratory test results completed on samples collected
from test borings drilled in the vicinity of the bridge culverts is provided below.

No. of
Laboratory ASTM T‘?St Soil Unit | Completed | Range in Test Results?
Test Designation
Tests
Moisture ASTM Marine
0, 0,
Content D 2216 Deposit 13 29% <WC<42%
Atterberg ASTM Marine 32 <Ll <45
Limits D 4318 Deposit 13 16<PL<24
P 14<Pl<21
Consolidated .
Undrained ASTM Marlnfe 11 368 psf < S, < 984 psf
. D 4767 Deposit
Triaxial Shear
Consolidated
ASTM Mari
Undrained D56528 Dear('):?t 2 255 psf < S, < 444 psf
Direct Shear P
1,600 psf < oym< 13,000 psf
One ASTM . 0.85<ey<1.25
. . Marine 0.01<Cr<0.05
Dimensional D 2435 . 11
Consolidation? Method B Deposit 0.10<Cc<045
0.007 < RR<0.025
0.053<CR<0.222

Notes:
LLL = Liquid Limit; PL = Plastic Limit; WC = Moisture Content; psf = pounds per square ft.
2 Consolidation test results are interpretations from laboratory test data.

Geotechnical Design Recommendations

Geotechnical design recommendations for the subject project, as discussed and provided herein, were
developed in accordance with the following documents:

* AASHTO Load and Resistance Factor Design (LRFD) Bridge Design Specifications, Ninth Edition,
2020, referred to herein as AASHTO LRFD, and

* MaineDOT Bridge Design Guide (BDG), August 2003, with Interim Revisions through June 2018,
referred to herein as Bridge Design Guide.

Engineering calculations that support the recommendations outlined in this report are provided for
reference in Appendix D.
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BACKGROUND AND SPECIAL EMBANKMENT CONSTRUCTION

Raises-in-grade over compressible, cohesive soils are anticipated in four areas along the proposed
Connector alignment. During the final design phase embankment evaluations, we completed extensive
global stability and settlement evaluations in these four areas using a stepped approach to determine
whether special embankment construction was required to meet minimum factors of safety for
temporary and permanent global stability, and post-construction settlement requirements. Based on
the results of our evaluations, it was determined that the embankments located in three out of the four
areas (i.e., Areas 1, 2 and 4) will require special embankment construction. Felts Brook, Felts Brook
Tributary, and Snowmobile 10C Culverts are located within the limit of special embankment
construction Area 1. All other bridge culverts are located outside the special embankment construction
areas.

As described in the GDR for the Connector roadway entitled “Geotechnical Design Report, Interstate
395/Route 9 Connector Highway, MaineDOT WIN 08915.00, Brewer to Eddington, Maine,” dated
September 2021, by Haley & Aldrich, Inc. (herein referred to as Highway GDR) we recommend the
following general special embankment construction sequence in Area 1 in areas where culverts are not
present:

e (Clear and stabilize site.

¢ Install ground improvement consisting of prefabricated vertical drains (PVDs) and staged
preload/surcharge. PVDs should be spaced 5 ft on-center arranged in a triangular pattern.

* Place first stage of embankment fill (common borrow preload/surcharge fill). Height of first
stage of fill in single stage embankment area varies based on subsurface conditions, proposed
embankment heights, and post construction settlement criteria. The height of the first stage fill
relative to the finished roadway grade is shown on Figures 10 through 12.

e After the first stage hold time is complete, place the second stage of embankment fill consisting
of lightweight fill (foamed glass aggregate, FGA) in select portions of embankments, as required
to meet settlement and global stability criteria. Over-excavation of some of the first stage
common borrow embankment fill will be required to install the FGA fill in some areas.

In areas where bridge culverts are present, we recommend the following culvert support/special
embankment requirements:

* Felts Brook Culvert — box culvert will be supported on Hpiles driven to rock. We anticipate that
the piles will be installed after the site has been cleared/stabilized and before PVDs have been
installed.

*  Felts Brook Tributary Culvert — box culvert will be soil supported after some over-excavation
below existing grade (i.e., to El. 76 [varies between approximately 3 to 6 ft] in the area below
the embankment; see Figure 11). Full height FGA lightweight fill will be placed adjacent and
above box culvert from El. 76 up to pavement subgrade. The over-excavation depth and full-
height FGA placement will extend approximately 50 ft upstation and downstation from the edge
of the box (i.e., between Sta. 63+50 and Sta. 64+75). The FGA fill thickness then transitions from
full height (at Sta. 63+50 and Sta. 64+75) to no FGA downstation (at Sta. 63+20) and upstation
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(at Sta. 65+05) as shown on Figure 11. No PVDs are required within the full height lightweight
fill section (i.e., between Sta. 63+50 and 64+75).

e Snowmobile 10C Culvert — box culvert will be installed after the first stage preload/surcharge
hold period is complete. Second stage FGA fill will be placed above and adjacent to the box so
that post-construction settlement criteria of the culvert are met (see Figure 12). Unlike the Felts
Brook and Felts Brook Tributary culverts, temporary drainage will not required during
construction of the Snowmobile 10C culvert, which allows the culvert to be installed after the
first stage preload/surcharge hold period is complete.

Refer to Figures 10 through 12 for special embankment construction plans in the vicinity of these three
bridge culverts.

The recommendations below assume this special embankment approach at these three bridge culverts.
It is our opinion that remaining five bridge culverts and adjacent embankments can be constructed
conventionally using normal weight embankment fill (common borrow), without any special
embankment considerations or pile/column support. Refer to the Highway GDR for additional
information.

ANTICIPATED SUBGRADE CONDITIONS

Based on the subsurface conditions encountered in the test borings and the design culvert invert
elevations provided by MaineDOT, the soil units present at design subgrade level will vary at each
culvert location. The design invert elevation, soil unit anticipated to be present at design subgrade level
and bedding detail recommendations for each bridge culvert is summarized below and shown
graphically on Figures 2, 3, 4,5, 7, 8 and 9.

Approximate Bedding

Culvert Invert Elevation Anticipated Soil Unit at Subgrade Level* .o
Detail
(ft)

Felts Brook El. 72 marine deposit (soft clay) NA3
Felts Brook Tributary El. 77 marine deposit (soft to stiff clay) 2
Snowmobile 10C El. 84 marine deposit (soft to medium stiff clay) 2
Wildlife 1 El. 179 to El. 181 | marine deposit (medium stiff to very stiff clay or silt) | modified 2
Eaton Brook Tributary El. 175 marine deposit (soft to stiff clay or silt) 2
Wildlife 2 El. 180 marine deposit (medium stiff to stiff clay or silt) modified 2
Snowmobile 107 E'E'I_lig‘;’_ :° glacial till (very stiff silt) !
Wetland El. 187 to El. 188 glacial till (medium stiff silt) 1

Notes:

1Refer to the test boring logs in Appendix A for a more detailed description of the soil units that are anticipated to be present
at subgrade level.

2See bedding detail descriptions below.

3The culvert at Felts Brook will be pile-supported. Refer to separate Felts Brook culvert recommendations below for
additional information.
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Bedding Detail 1: 1-ft thick layer of Granular Borrow, Material for Underwater Backfill (MaineDOT
Item 203.25, Granular Borrow). The bedding material should be placed in lifts of 6 to 8 in. loose
measure and compacted to at least 95 percent of the AASHTO T-180 maximum dry density.

Bedding Detail 2: 2-ft thick layer of Underdrain Backfill Material, Type C (MaineDOT Pay Item 203.55
Culvert Bedding Stone) that is fully encapsulated in Stabilization/Reinforcement Geotextile (MaineDOT
Standard Specification 722.01) with a layer of geogrid at the center. The bedding material should be
placed in lifts of 6 to 8 in. loose measure and compacted to at least 95 percent of the AASHTO T-180
maximum dry density.

Modified Bedding Detail 2: 2-ft thick layer of Underdrain Backfill Material, Type C (MaineDOT Pay

Item 203.55 Culvert Bedding Stone) that is fully encapsulated in Stabilization/Reinforcement Geotextile
(MaineDOT Standard Specification 722.01) without a layer of geogrid at the center. The bedding
material should be placed in lifts of 6 to 8 in. loose measure and compacted to at least 95 percent of its
AASHTO T-180 maximum dry density.

Please note that the actual subgrade conditions may vary from those summarized above and shown on
Figures 2, 3,4, 5, 7, 8 and 9 and may not become apparent until construction begins.

We recommend that all topsoil, organic matter, and other unsuitable material (if present) be over-
excavated (removed) from within the zone of influence (ZOl) of culverts prior to subgrade preparation
and placement of the bedding material described above. The ZOl is defined as the area below proposed
culverts and below imaginary lines that extend 1 ft laterally beyond the edge of the culvert and down on
a one horizontal to one vertical (1H:1V) slope to the top of an acceptable bearing layer.

Recommendations regarding subgrade preparation and protection are provided in the Construction
Considerations section of this report.

BEARING RESISTANCE

Bearing resistance calculations were completed in accordance with AASHTO LRFD Section 10.6.3.1.2 for
each culvert based on the culvert dimensions, the subgrade conditions summarized above, and the
subsurface conditions present below the culvert. Recommended bearing resistances for the culverts are
as follows:
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Culvert Limit State Resistance AASHTO LRFD | Factored Bearing
Factor Reference Resistance (ksf)
Pb
Felts Brook Service 1.0 Article 10.6.2.5.1 NA?
Strength 0.45 Table 10.6.3.1.2a NA?
Felts Brook Service 1.0 Article 10.6.2.5.1 1.0
Tributary Strength 0.45 Table 10.6.3.1.2a 2.3
Snowmobile 10C Service 1.0 Article 10.6.2.5.1 1.0
Strength 0.45 Table 10.6.3.1.2a 2.2
Wildlife 1 Service 1.0 Article 10.6.2.5.1 3.0
Strength 0.45 Table 10.6.3.1.2a 5.8
Eaton Brook Service 1.0 Article 10.6.2.5.1 1.0
Tributary Strength 0.45 Table 10.6.3.1.2a 2.6
Wildlife 2 Service 1.0 Article 10.6.2.5.1 2.0
Strength 0.45 Table 10.6.3.1.2a 2.6
Snowmobile 107 Service 1.0 Article 10.6.2.5.1 6.0
Strength 0.45 Table 10.6.3.1.2a 60
Wetland Service 1.0 Article 10.6.2.5.1 6.0
Strength 0.45 Table 10.6.3.1.2a 60
Note:

1The Felts Brook Culvert will be pile-supported. Refer to separate Felts Brook recommendations below for additional

information.

Bearing resistance calculations are provided in Appendix D.

SUBGRADE MODULUS

The coefficient of subgrade reaction (ky) relates foundation contact pressure to immediate (elastic)
settlement and is typically used in soil-structure interaction models to determine reinforcing
requirements for thickened footings and mat foundations. In general, and as reported by DeSimone and
Gould (1972), the design of mat foundations requires estimates not only of differential settlement
resulting from long-term consolidation, but also the relatively rapid displacement due to load
concentrations on the subgrade surface. This rapid displacement can produce large moments within the
mat as compared and often controls mat design. The coefficient of subgrade reaction is dependent on
many factors, including the material properties and thickness of subgrade and foundation materials,

geometry of the loaded area, and the stiffness and configuration of the structure.

The recommended value of coefficients of subgrade reaction for use in analysis of the culverts bearing
on systematically placed and compacted granular borrow overlying undisturbed naturally-deposited
subgrade soils varies by culvert location and are summarized in the table below.
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Approximate Invert

Modulus of Subgrade

- I Y
Culvert Elevation (ft) Anticipated Soil Unit Below Bedding Reaction (pci)?
Felts Brook El. 72 marine deposit (soft clay) NA3
Felts Brook El. 77 marine deposit (soft to stiff clay) >0
Tributary P y
S bil El. 84 . . . . 50
1gcc>wmo e marine deposit (soft to medium stiff clay)

Wildlife 1 El. 179 to El. 181 marine deposit (medium stiff to very stiff 150
clay or silt)
Eaton Brook El. 175 . . . . 100
. marine deposit (soft to stiff clay or silt)
Tributary
Wildlife 2 El. 180 marine deposit (medium stiff to stiff clay 150
or silt)

il El. 194.5 To El. 195. 2
ig(;wmobl € 94.5To 955 glacial till (very stiff silt) >0
Wetland El. 187 to El. 188 glacial till (medium stiff silt) 250

Notes:

1 Refer to the test boring logs in Appendix A for a more detailed description of the soil units that are anticipated to be present
below the proposed bedding layer.
2Based on NAVFAC DM-7.2.

3The Felts Brook Culvert will be pile-supported.

ELASTIC AND CONSOLIDATION SETTLEMENT

Settlement of the culverts was evaluated using a settlement spreadsheet developed by Haley & Aldrich
(Felts Brook Tributary, Snowmobile 10C Culverts) and the software program Settle 3D developed by
Rocscience, Inc. (remaining culverts). Progress plans provided by MaineDOT on 12 July 2021 were used
to estimate embankment fill loads. The approach used in our settlement analyses is described below
and the calculations and supporting documentation are attached.

* Consolidation analysis was used to evaluate settlement of cohesive soils below the water table.

e Elastic theory was used to evaluate settlement of granular and cohesive soils above the water
table and granular soils below the water table.

* Project-wide consolidation data was summarized and reviewed to determine consolidation
properties of cohesive soils. Refer to Appendix D and the Highway GDR for additional details.
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Estimated Post- Estimated Post- Estimated Differential
. . Construction Construction Settlement from
Maximum Fill .
Culvert Height (ft) Settlement at Center of Settlement at Edge of Center to Edge (in.)
J Embankment/Middle of | Embankment/Ends of
Culvert (in.) Culvert (in.)
Felts Brook 17 NA?
Felts Brook Tributary? 19 1% -2 0-% 1%
Snowmobile 10C3 16 1% -2 1%-1% %
wildlife 1 22 1% - 1% %-1 %
Eaton Brook Tributary 24 1%-1% 1-1% %
Wildlife 2 21 1% -2 1-1% %
Snowmobile 107 16 Ya-"% 0-% Ya
Wetland 19 Yo-% 0-% %
Notes:

! The Felts Brook Culvert will be pile-supported. Refer to separate Felts Brook recommendations below for pile information.

2 The embankment at and adjacent to the culvert at Felts Brook Tributary will be constructed with full height FGA lightweight fill
to achieve the settlement criteria.

3 The embankment at and adjacent to the culvert at Snowmobile 10C required 5 ft of FGA lightweight fill to achieve the
settlement criteria.

As shown in the table above, the anticipated magnitudes of settlement along the length of each culvert
will vary depending on location of the culvert to the centerline of the embankment fill. That is, the
maximum anticipated settlement will occur at/near the middle of the culvert below the embankment
centerline, with lesser settlement amounts occurring at the ends of the culvert near the toe of the
embankments. Differential settlement between the center and ends of the culvert range from % to 1%
in. This amount of differential settlement should be evaluated to confirm that each culvert will function
properly from a hydraulics and structural standpoint.

The project criterion for post-construction total settlement for bridge box culvert structures as provided
by MaineDOT is as follows: maximum of 2 in. in 100 years. The special embankment construction
requirements outlined above and shown on Figures 10 through 12 have been developed to meet this
post-construction settlement requirement.

Settlement calculations are provided in Appendix D.

DRIVEN PILE RECOMMENDATIONS AT FELTS BROOK

It is our opinion, based on the subsurface soil conditions present at the site, that steel H-piles should be
driven through the overburden soils and to/into bedrock to provide the minimum required axial
compressive resistance, primarily through end bearing resistance.

Corrosion and Deterioration

The geotechnical engineering design of the proposed piles included consideration of corrosion in
accordance with AASHTO LRFD Section 10.7.5. Based on our visual review of the soil samples and our
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experience on similar projects with similar soil conditions, it is our opinion that the in-situ soils have low
corrosive potential. Therefore, the net factored pile axial compressive pile resistance recommended in
the following sections does not include a reduction in pile cross sectional area for steel degradation due
to corrosion.

Downdrag

Downdrag occurs due to relative vertical displacement between a pile and the surrounding soil. In
accordance with AASHTO LRFD Section 3.11.8, where the relative displacement exceeds 0.4 in.,
downdrag is likely to be fully developed. For the downdrag evaluations we assumed that pile
displacement was zero (i.e., end bearing piles with no elastic pile compression) and that piles will be
driven prior to embankment construction. Because of that, a sufficient amount of relative displacement
between the pile and surrounding soil (i.e., > 0.4 in.) is anticipated to occur after pile installation such
that full downdrag loads on the pile would be mobilized.

Based on the results of the settlement evaluations presented herein, the estimated pile-soil relative
displacement exceeded 0.4 in. along the upper approximately 29 ft of the pile located below the
proposed culvert and within the compressible marine clay stratum. The o method was used to calculate
the downdrag loads in cohesive soil layers, in accordance with AASHTO LRFD recommendations. The
calculated factored downdrag load on an HP14x89 steel H-pile is summarized below.

HP14x89 Factored
Load Factor Downdrag Load
(kips)*
1.40 (cohesive) 77

Note:
1The perimeter or "box" area of the H-pile was
used to compute the surface area of the pile.

Because the thickness of marine clay varies across the length of the culvert, the factored downdrag load
presented above was calculated assuming the greatest marine clay thickness encountered in nearby test
borings (i.e., 29 ft below the pile cap in test boring BB-BFB-202). Since the tops of the piles will be
located in the marine clay, no additional downdrag contribution will occur above the marine clay
stratum.

Structural/Geotechnical Resistance

In accordance with AASHTO LRFD Section 10.7.3, a distinction is made between piles driven to “soft”
rock and those that are driven to “hard rock.” Based on our experience on similar projects with similar
bedrock conditions, we consider the bedrock at the site to be “hard.” Therefore, the geotechnical
resistance of the piles is controlled by the structural resistance as discussed in AASHTO LRFD Section
10.7.3.2.3. The structural resistance factor (AASHTO LRFD Section 6.5.4.2) for axial resistance of piles in
compression and subject to damage due to severe driving (“hard” rock bearing stratum) is 0.5. In
addition, resistance factors for Service and Extreme Limit State loading are 1.0. Therefore, the nominal
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and factored structural resistances of an HP14x89 steel H-pile at the Service, Strength and Extreme
Event Limit States are summarized below.

Steel Nominal Factored Structural Resistance (kips)
H-pile Structural Service Strength Extreme
Section Resistance | Limit State | Limit State | Limit State

(Kips) (¢=10) | ($=0.5) | (¢=1.0)
HP14x89 1,306 1,306 653 1,306

Drivability Resistance

The engineering design of the proposed piles included consideration of drivability resistance in
accordance with AASHTO LRFD Section 10.7.8. The drivability analyses were conducted to determine:
1) if the piles could be impact driven through overburden soils to bedrock; and 2) what nominal
resistance could be achieved using hammer sizes typical of local pile driving contractors without
damaging or overstressing the piles while keeping the penetration resistance below 15 blows per inch
(bpi), which is the upper limit of penetration resistance allowed by MaineDOT.

The drivability evaluations were conducted using the computer program GRL WEAP 2010 developed by
GRL Engineers, Inc. and assumed that a Delmag D36-32 single acting diesel hammer with a maximum
rated energy equal to 90,560 ft-lbs. will be used to install the piles. The Delmag D36-32 hammer has a
ratchet style fuel pump with four settings, which are designed to limit the ram stroke to 5.2 ft (fuel
setting 1), 7.0 ft (fuel setting 2), 8.8 ft (fuel setting 3), and 11.4 ft (fuel setting 4; maximum). Drivability
evaluations were completed modeling different pile lengths (i.e., “short” piles [24 ft] and “long” piles
[40 ft]) based on the variation in the top of bedrock elevation along the length of the culvert and the
hammer. For the purposes of our evaluations, we assumed the hammer will be operated at fuel setting
2 (7.0 ft ram stroke). The nominal and factored drivability resistances for an HP14x89 steel H-pile (both
short and long piles) is summarized below.

Steel Drivability Resistance (kips)
H-pile Nominal Factored
Section (¢$ayn=0.65)

HP14x89 775 503

Our evaluations show that the nominal drivability resistance for an HP14x89 steel H-pile, as summarized
above, is controlled by the maximum permissible compressive driving stresses per AASHTO LRFD
Section 10.7.8, which is 45 ksi (0.90F,) for 50 ksi steel piles. Maximum driving stresses calculated in our
drivability evaluations were approximately 47 ksi for “short piles” and 44 ksi for “long piles”, which are
essentially at or slightly higher than the maximum permissible stresses. In our experience however,
drivability evaluations completed using GRL WEAP tend to over-predict compressive driving stresses.
Because of this, it is our opinion that actual compressive driving stresses measured during test pile
installation will be at or slightly lower than the maximum permissible. Predicted penetration resistances
for “short” and “long” piles ranged from approximately 12 to 19 blows per inch (bpi), respectively. Itis
our understanding based on discussions with you, that although the upper limit of penetration allowed
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by MaineDOT is 15 bpi, it is not uncommon to install piles to greater penetration resistances
(i.e., > 15 bpi) in some instances.

Please note that the drivability resistances summarized above are based on an assumed pile hammer
size, hammer energy setting and the assumption that the piles penetrate through the entire soil
overburden and end bear in/on bedrock. If the actual, factored axial compressive pile loads vary or if
the actual pile-hammer system used to install the piles is different than the assumed system, additional
evaluations will be required to determine the nominal and factored drivability resistances that can be
achieved at a reasonable penetration resistance without overstressing the piles.

Summary and Recommended Axial Compressive Resistance

The factored axial compressive pile resistance is controlled by the lesser of the Strength Limit State
drivability and structural/geotechnical resistances since the piles will be installed using impact hammers
and the minimum nominal resistance will be confirmed using dynamic testing. The factored resistances
(structural, geotechnical and drivability) are summarized below.

Factored Factored Governing Factored Net
Steel . L
H-pile Structural Drivability Factored Downdrag Factored
Sec’:ion Resistance Resistance Resistance Load Resistance
(kips) (kips) (kips) (kips) (kips)
HP14x89 653 503 503 77 426

As can be seen in the table above, the factored Strength | Limit State axial compressive pile resistance is
controlled by the drivability resistance. Therefore, we recommend that a factored Strength | Limit State
axial compressive resistance equal to 503 kips be used for design of the culvert using HP14x89 steel
H-piles (with net factored resistance of 426 kips for culvert support after downdrag load is accounted
for).

We recommend that a minimum of four piles along the length of the culvert be dynamically tested
during construction to confirm that the minimum required nominal resistance has been achieved.

We recommend that minimum pile spacing, clearance and embedment (into the pile cap) meet the
requirements of AASHTO LRFD Section 10.7.1.2. We also recommend that the pile tips be protected
using cast steel driving shoes to prevent damage when driving through the dense glacial till and to/into
bedrock.

Estimated Pile Tip Elevations
The subsurface conditions present along the length of the culvert are shown graphically in Figure 3.

Specifically, the elevation of the top of rock varies between approximately El. 50 at the north end of the
culvert and approximately El. 32 at the south end of the culvert. As discussed previously, the piles are
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expected to develop most of their axial compressive resistance through end bearing in/on bedrock. For
an estimate of bid quantities, we recommend the following pile tip elevations at each substructure

location:
A imat A imat A imat
' Proposed Top pproximate pproximate pproximate Recommended
Pile . Top of Bottom of In-Place . .
Structure R of Pile . . Delivered Pile
Location Elevation! Bedrock Pile Pile Length Length (ft)
Elevation? Elevation? (ft) J
Felts north end 68.75 50 49 19.75 25
Brook center 68.75 39 38 30.75 35
Culvert south end 68.75 32 31 37.75 40
Notes:

1Shown on plans provided by MaineDOT on 12 July 2021.
2Taken from nearest test boring and rounded down to the nearest 1 ft.
3 Assumes 1-ft penetration into bedrock.

Please note that the estimated pile lengths summarized above do not account the additional 5 ft of pile
required for dynamic testing instrumentation or any additional pile length needed to accommodate the
Contractor’s leads and pile driving equipment.

Based on the anticipate pile lengths summarized above, we do not anticipate that pile splicing will be
required to install the piles.

EMBANKMENTS IN VICINITY OF BRIDGE CULVERTS

As stated above, subsurface soil conditions along the proposed highway alignment in the vicinity of the
culverts will affect the planning and design of the construction of the new embankments adjacent to
and above the culverts. Global embankment stability and settlement analyses were conducted as part
of the highway evaluations in order to assess the feasibility of constructing the highway embankments
using normal weight earthfill over the compressible and low strength marine silt/clay soils present at the
site. Results of these evaluations are presented in the Highway GDR.

Global Stability

Computer-assisted, two-dimensional global stability evaluations of the embankments in areas where
compressible marine clay soils are present were performed as part of the highway evaluations. Three
culverts (i.e., Felts Brook, Felts Brook Tributary, and Snowmobile 10C Culverts) are located in the special
embankment construction Area 1.

The calculated global stability factors of safety values for the evaluations closest to these three culverts
(for permanent conditions) are summarized below. These evaluations assume implementation of the
special embankment construction recommendations outlined in the Highway GDR (i.e, PVDs, staged
construction and second stage lightweight fill). Evaluations using full height, normal weight fill resulted
in factors of safety less than 1.3. Refer to the Highway GDR for additional details and supporting
calculations.
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Mini F f Saf
. Embankment Stability inimum Factor of Sa elty
Culvert Culvert Location . . (per Spencer Method)
Evaluation Location - .
Static Pseudo-Static
Felts Book Sta. 55+08 56+50 1.47 1.19
Felts Brook Tributary Sta. 64+14 63+00 1.55 1.26
Snowmobile 10C Sta. 77+00 77+00 1.79 1.52

The minimum required factor of safety (for permanent conditions) as specified by both AASHTO LRFD
and the MaineDOT BDG for embankments under static conditions which do not support structures is
1.3. The minimum required factor of safety for embankments subjected to pseudo-static seismic
loading is 1.1 (FHWA Geotechnical Engineering Circular No. 3).

As can be seen in the table above, the calculated factors of safety for these sections were acceptable for
both the static and pseudo-static evaluations.

A complete discussion of the stability evaluations, and supporting calculations, are provided in the
Highway GDR.

Elastic and Consolidation Settlement

The project criteria for post-construction total settlement for bridge culverts, highway embankments,
and span bridges as provided by MaineDOT are as follows:

® Bridge Culverts
o 2in.in 100 years

e Highway Embankments (criteria applied to embankments adjacent to culverts, except pile-
supported Felts Brook)
o 4in.from 0 to 20 years
o 4in.from 20 years to 75 years

*  Within 200 ft of Span Bridges (criteria applied within 200 ft of pile-supported Felts Brook
Culvert)
o 2in.fromO0to 5 years
o 2in.from5 to 20 years
o 2in.from 20 to 75 years

The results of settlement evaluations completed at each culvert are provided above. Three culverts
(i.e., Felts Brook, Felts Brook Tributary, and Snowmobile 10C Culverts) are located in the special
embankment construction Area 1. In this area, PVDs, staged construction, and lightweight fill was
needed to meet the project post-construction settlement criteria.

For a complete discussion of the settlement evaluations and supporting calculations, refer to the
Highway GDR.
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HYDROSTATIC UPLIFT

The long-term groundwater levels observed at the culverts are typically above the bottom of the
culverts, in some cases as much as 10 ft. However, since the culverts are open and will carry water if it
rises above the invert elevation, we do not recommend that hydrostatic uplift forces need to be
resisted/accounted for in the culvert design.

Construction Considerations

The primary purpose of this section is to comment on geotechnical aspects of proposed construction.
This section is written primarily for the individuals having responsibility for preparation of geotechnical
related plans and specifications as well as personnel appointed to monitor construction activities.
Prospective Contractors should evaluate the potential for construction problems on the basis of their
own knowledge and experience in the Brewer-Eddington area, and on the basis of similar projects in
other localities, taking into account their proposed construction methods, procedures, equipment and
personnel. Please note that the construction considerations provided below relate to the subject
project only.

EXCAVATION

Excavation will be required to construct the proposed culverts. Based on existing ground surface
elevations, proposed culvert invert elevations, and the anticipated subgrade conditions, excavation
depths ranging between approximately 4 and 12 ft BGS will be required to construct the culverts. We
anticipate that excavation and over-excavation (where required) of the in-situ soils (primarily marine
deposits, glacial till, and topsoil/root mat) can be accomplished using normal earth-excavating
equipment. We do not anticipate that bedrock excavation will be required to construct any of the
culverts. Please note that the marine deposit soils that will be present at the bottom of the excavations
are considered susceptible to disturbance from construction activities especially when the soils are wet
or saturated. We anticipate that excavations may be made using sloped, open cut techniques. It also is
possible that temporary support of excavation systems (e.g., steel sheeting) may be used by the
contractor to control groundwater inflow into the excavation and minimize the scope of the dewatering
effort (see below). We recommended that the Contractor be responsible for the design, stability and
safety of all excavations in accordance with local, state and federal regulations.

DEWATERING

Based on measurements made in observation wells and water observations during drilling, we anticipate
that excavations will typically extend 2 to 5 ft below static groundwater levels. We anticipate that
construction dewatering will be needed and can likely be accomplished by using ditches and open
pumping from sumps. However, at the Felts Brook Culvert location, the excavation may extend up to

12 ft below static groundwater levels, so more substantial dewatering methods (e.g., well points, gravel
packed wells) may be required. We recommend that the Contractor be made responsible for controlling
all infiltration from groundwater and surface runoff to permit subgrade preparation, fill placement and
construction in-the-dry.
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Excavation and control of water should be done by methods that prevent disturbance to subgrade soils
(i.e., marine deposits and glacial till soils). Sumps and pumps should be designed with proper filters to
control the loss of fine-grained soil.

Dewatering and discharge of dewatering effluent should be performed in accordance with all applicable
local, state and federal regulations. Dewatering discharge should be recharged on site if possible. If on-
site recharge is not feasible, dewatering discharge will likely need to be directed to the local storm drain
system. Sedimentation tanks and other treatment methods may be required for legal disposal of the
effluent into the storm drain system.

SUBGRADE PREPARATION

As discussed in previous sections of this report, we anticipate that soils present at the bottom of the
excavations will likely consist of marine deposits or glacial till. These soils can easily be disturbed by
construction activities if care is not taken in excavating within a few feet of design subgrade levels and in
protecting the subgrade surfaces after preparation and prior to backfilling. The following guidelines are
recommended to protect subgrade soils beneath the culverts:

e Make final excavations into natural bearing soils using methodical methods and smooth-bladed
equipment to limit disturbance. We recommend the use of lightweight tracked grading
equipment, such as low ground-pressure bulldozers, within 2 ft of subgrade elevation to the
extent possible.

* Prevent water from accumulating on soil surfaces to reduce the possibility of soil disturbance.
All filling should be performed in-the-dry. Subgrades that become disturbed due to water
infiltration should be re-excavated and stabilized. Subgrade stabilization methods could include
placement of a concrete mudmat or additional bedding material that is fully encapsulated in
separation geotextile with approval of the Resident and/or Geotechnical Engineer.

e Exposed subgrades should be examined in the field by the Resident and/or Geotechnical
Engineer to verify strength and bearing capacity. Excavation may be necessary to remove weak,
disturbed or otherwise unacceptable soils.

e All topsoil, organic matter, debris fill, and other unsuitable material be over-excavated
(removed) prior to subgrade preparation and placement of fill/backfill.

e Granular subgrade surfaces could be proofrolled with self-propelled, static/vibratory
compaction equipment until firm and prior to placement of bedding material if the soil appears
dry and no “free” water is observed as determined by the Resident and/or Geotechnical
Engineer. To minimize disturbance, we recommend that wet/saturated granular or cohesive
soils exposed at subgrade level not be proofrolled.

e Disturbance due to water and adverse weather could be reduced by maintaining excavations at
least 12 in. above the final bearing level until immediately before placing fill material.
Alternatively, it may be desirable to protect the exposed soil subgrade areas, as soon as possible
after acceptance by the Resident and/or Geotechnical Engineer, by placing the culvert and
backfill materials.
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* Limit equipment traffic across the exposed soil bearing surfaces.

e [f disturbance and rutting occur, the disturbed materials should be removed and replaced to the
satisfaction of the Resident and/or Geotechnical Engineer.

e We recommend that the Contractor be made responsible for protecting subgrade surfaces. Any
damage to the subgrade surface resulting from Contractor means and methods should be
repaired to the satisfaction of the Resident and/or Geotechnical Engineer at no additional
expense to MaineDOT.

Limitations and Closure

This report is prepared for the exclusive use of MaineDOT relative to the subject project. There are no
intended beneficiaries other than MaineDOT. Haley & Aldrich shall owe no duty whatsoever to any
other person or entity on account of the Agreement or the report. Use of this report by any person or
entity other than MaineDOT for any purpose whatsoever is expressly forbidden unless such other
person or entity obtains written authorization from MaineDOT and Haley & Aldrich. Use of this report
by such other person or entity without the written authorization of MaineDOT and Haley & Aldrich shall
be at such other person’s or entities sole risk and shall be without legal exposure or liability to

Haley & Aldrich.

Use of this report by any person or entity, including by MaineDOT, for a purpose other than relative to
the subject project is expressly prohibited unless such person or entity obtains written authorization
from Haley & Aldrich indicating that the report is adequate for such other use. Use of this report by any
other person or entity for such other purpose without written authorization by Haley & Aldrich shall be
at such person’s or entities sole risk and shall be without legal exposure or liability to Haley & Aldrich.

The information provided herein is based, in part, upon the data obtained from the referenced
subsurface explorations. The nature and extent of variations between explorations may not become
evident until construction. If variations then appear, it may be necessary to reevaluate the
recommendations of this report.

It is our understanding that this report may be included as a reference document in the documents that
will be provided to the prospective Contractors for bidding. Please note that the recommendations
included herein are superseded by the information contained in the documents and that the
information contained in the documents takes precedence over the information provided in this report.
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We appreciate the opportunity to provide geotechnical consulting services on this project. Please do
not hesitate to call if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.

X /
/’% e Mg,
- :\ %-‘.'.,«- -._'.‘ 6\

Elizabeth Sullivan, P.E. (VA) Justin A. DuBois, P.E. § WAYNE A
Senior Engineer Senior Engineer CHADBOURNE

*:
o% No. 10620

M ﬁ ?M&L_ M/(__'*-/'“’Q :” </oENse<>

\
Erin A. Force, P.E. Wayne A. Chadbourne, P.E. 4 /ONA\,E\ N
Senior Project Manager Principal/Lead Quality Control Engmeer LR TIA
Enclosures:

Table | — Subsurface Exploration Location Data

Table Il — Subsurface Exploration Subsurface Data

Table Il - Subsurface Exploration Bedrock Core Data

Figure 1 — Project Locus

Figure 2 — Boring Location Plan & Interpretive Subsurface Profile (Felts Brook Culvert)

Figure 3 — Interpretive Subsurface Cross Section (Felts Brook Culvert)

Figure 4 — Boring Location Plan & Interpretive Subsurface Profile (Felts Brook Tributary Culvert)

Figure 5 — Boring Location Plan & Interpretive Subsurface Profile (Showmobile 10C Culvert)

Figure 6 — Site and Subsurface Exploration Location Plan (Wildlife 1, Eaton Brook Tributary,
Wildlife 2 Culverts)

Figure 7 — Interpretive Subsurface Cross Section (Wildlife 1, Eaton Brook Tributary, Wildlife 2
Culverts)

Figure 8 — Boring Location Plan & Interpretive Subsurface Profile (Snowmobile 107 Culvert)

Figure 9 — Boring Location Plan & Interpretive Subsurface Profile (Wetland Culvert)

Figure 10 — Special Embankment Construction Plan — Area 1 (Sheet 1 of 3)

Figure 11 — Special Embankment Construction Plan — Area 1 (Sheet 2 of 3)

Figure 12 — Special Embankment Construction Plan — Area 1 (Sheet 3 of 3)

Appendix A — Test Boring Logs and Rock Core Photographs

Appendix B — Observation Well Installation and Groundwater Monitoring Reports

Appendix C — Laboratory Test Results

Appendix D — Geotechnical Calculations
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TABLE |

Subsurface Exploration Location Data
Interstate 395/Route 9 Connector
MaineDOT WIN 018915.00

Brewer and Eddington, Maine

Haley & Aldrich, Inc. File No.: 132076-007

R 2
Culvert Struct B-(I;iisr: Ground Surface s Offset Distance Coordinates
ulvert Structure No 1g Elevation®’ Station & Direction® Northing Easting
BB-BFB-101 79.4 54+61.2 2.8LT 463,901 1,745,761
Felts Brook BB-BFB-201 80.9 903+99.8 47.8 RT 464,013 1,745,755
BB-BFB-202 80.5 702+28.8 28.0 RT 463,851 1,745,812
HB-BE-101 82.0 52+97.4 1.8LT 463,815 1,745,621
BB-BFB1-201 80.7 63+88.2 63.2 LT 464,436 1,746,520
BB-BFB1-202 80.8 64+27.6 63.1RT 464,349 1,746,620
Felts Brook Tributary BB-BFB1-203 80.6 64+16.2 0.6 LT 464,397 1,746,577
HB-BE-109 84.4 62+43.7 1.1LT 464,308 1,746,429
HB-BE-212 81.6 65+49.2 24 LT 464,469 1,746,689
BB-BST1-101 86.3 77+48.3 16.1LT 465,286 1,747,552
Snowmobile 10C BB-BST1-102 86.7 77+40.7 96.9 LT 465,329 1,747,483
BB-BST1-103 87.4 77+53.7 96.7 RT 465,223 1,747,646
BB-BST1-201 86.0 76+98.8 0.4 RT 465,237 1,747,536
BB-EEBT2-101 179.7 272+98.7 8.6 LT 480,618 1,759,397
BB-EEBT2-102 181.3 273+34.1 97.9LT 480,702 1,759,351
BB-EEBT2-103 179.8 273+23.1 101.1 RT 480,567 1,759,498
BB-EEBT2-201 179.4 274+26.3 71.0LT 480,756 1,759,430
. BB-EEBT2-202 179.2 273+57.6 3.8LT 480,656 1,759,444
Eaton Brook Tributary,

Wildlife 1, Wildlife 2 BB-EWC1-101 181.1 272+35.9 3.4RT 480,562 1,759,367
BB-EWC1-201 182.9 272+36.2 60.7 LT 480,603 1,759,317
BB-EWC1-202 181.1 272+35.2 58.8 LT 480,526 1,759,409
BB-EWC2-101 181.5 275+86.7 12.7LT 480,842 1,759,580
BB-EWC2-201 181.4 275+86.6 74.6 LT 480,883 1,759,534
BB-EWC2-202 180.8 275+88.9 72.1RT 480,786 1,759,644
Snowmobile 107 BB-EST2-101 197.5 284+04.3 1.3LT 481,316 1,760,243
Wetland BB-EWC-101 191.2 289+53.7 74T 481,488 1,760,765
BB-EWC-203 189.5 288+99.4 2.8 RT 481,468 1,760,713

Notes:

! Test boring locations are shown on Figures 2 through 9, Boring Location Plans.

2 As-drilled coordinates of test borings were determined by MaineDOT using GPS survey equipment, are measured in feet

and reference NAD83, Maine 2000 Central Zone coordinate system.

* Ground surface elevations at test boring locations were determined in the field by MaineDOT using GPS survey equipment.

* Elevations are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).

> Station and offset relative to the I-395/Route 9 Connector baseline information determined by MaineDOT

and provided to Haley & Aldrich.

Haley & Aldrich, Inc.
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TABLE Il

Subsurface Exploration Subsurface Data
Interstate 395/Route 9 Connector

MaineDOT WIN 018915.00
Brewer and Eddington, Maine

Haley & Aldrich, Inc. File No.: 132076-007

Test Ground Total Topsoil / Root Mat* Marine Deposit4 Glacial Till*® Weathered Bedrock” Bedrock®
. Surface ) El. Bottom of | Depth to . Depth to i Depth to i Depth to i Depth to
Culvert Structure Boring . Exploration . 23 El. of Top Thickness El. of Top Thickness El. of Top Thickness El. of Top Thickness El. of Top
No. ! Elevation Depth (ft) Exploration®™ Top Top Top Top Top
' (ft)> (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
BB-BFB-101 79.4 52.0 27.4 0.0 79.4 0.5 0.5 78.9 34.0 34.5 44.9 5.8 NE NE NE 40.3 39.1
Felts Brook BB-BFB-201 80.9 35.6 45.3 NE NE NE 0.0 80.9 29.0 29.0 51.9 1.7 NE NE NE 30.7 50.2
BB-BFB-202 80.5 53.5 27.0 NE NE NE 0.0 80.5 41.8 41.8 38.7 6.2 NE NE NE 48.0 32.5
HB-BE-101 82.0 45.0 37.0 0.0 82.0 1.0 1.0 81.0 36.0 37.0 45.0 5.6 NE NE NE 42.6 39.4
BB-BFB1-201 80.7 34.1 46.6 0.0 80.7 0.1 0.1 80.6 15.7 15.8 64.9 7.0 NE NE NE 22.8 57.9
BB-BFB1-202 80.8 45.0 35.8 NE NE NE 0.0 80.8 30.5 30.5 50.3 3.6 NE NE NE 34.1 46.7
Felts Brook Tributary BB-BFB1-203 80.6 34.8 45.8 0.0 80.6 0.3 0.3 80.3 23.4 23.7 56.9 0.4 NE NE NE 24.1 56.5
HB-BE-109 84.4 36.3 48.1 0.0 84.4 1.3 1.3 83.1 14.2 15.5 68.9 8.2 NE NE NE 23.7 60.7
HB-BE-212 81.6 32.0 49.6 0.0 81.6 0.2 0.2 814 23.6 23.8 57.8 >8.2 NE NE NE NE NE
BB-BST1-101 86.3 49.4 36.9 0.0 86.3 0.1 0.1 86.2 21.4 21.5 64.8 13.3 NE NE NE 34.8 51.5
Snowmobile 10C BB-BST1-102 86.7 31.0 55.7 0.0 86.7 0.4 0.4 86.3 18.9 19.3 67.4 10.7 30.0 56.7 1.0 31.0 55.7
BB-BST1-103 87.4 30.2 57.2 0.0 87.4 0.3 0.3 87.1 17.5 17.8 69.6 10.4 NE NE NE 28.2 59.2
BB-BST1-201 86.0 41.5 44.5 0.0 86.0 0.2 0.2 85.8 22.9 23.1 62.9 8.9 NE NE NE 32.0 54.0
BB-EEBT2-101 179.7 32.0 147.7 0.0 179.7 0.2 0.2 179.5 10.5 10.7 169.0 10.7 NE NE NE 21.4 158.3
BB-EEBT2-102 181.3 17.5 163.8 0.0 181.3 0.1 0.1 181.2 12.2 12.3 169.0 4.9 NE NE NE 17.2 164.1
BB-EEBT2-103 179.8 17.0 162.8 NE NE NE 0.0 179.8 10.6 10.6 169.2 >6.4 NE NE NE NE NE
BB-EEBT2-201 179.4 17.0 162.4 0.0 179.4 0.4 0.4 179.0 7.3 7.7 171.7 >9.3 NE NE NE NE NE
. . i | BB-EEBT2-202 179.2 20.6 158.6 0.0 179.2 0.1 0.1 179.1 11.0 11.1 168.1 9.5 NE NE NE 20.6 158.6
Eaton Brook Tributary, Wildlife
1, Wildlife 2 BB-EWC1-101 181.1 24.0 157.1 0.0 181.1 0.1 0.1 181.0 8.9 9.0 172.1 3.7 12.7 168.4 1.3 14.0 167.1
BB-EWC1-201 182.9 13.0 169.9 0.0 182.9 0.2 0.2 182.7 9.9 10.1 172.8 0.6 NE NE NE 10.7 172.2
BB-EWC1-202 181.1 15.0 166.1 NE NE NE 0.0 181.1 9.1 9.1 172.0 3.7 NE NE NE 12.8 168.3
BB-EWC2-101 181.5 56.4 125.1 NE NE NE 0.0 181.5 3.6 3.6 177.9 47.2 NE NE NE 50.8 130.7
BB-EWC2-201 181.4 17.0 164.4 0.0 181.4 0.2 0.2 181.2 6.7 6.9 174.5 >10.1 NE NE NE NE NE
BB-EWC2-202 180.8 12.0 168.8 0.0 180.8 0.2 0.2 180.6 5.4 5.6 175.2 >6.4 NE NE NE NE NE
Snowmobile 107 BB-EST2-101 197.5 21.2 176.3 0.0 197.5 0.1 NE NE NE 0.1 197.4 9.9 10.0 187.5 1.5 11.5 186.0
Wetland BB-EWC-101 191.2 24.2 167.0 0.0 191.2 0.1 0.1 191.1 3.7 3.8 187.4 5.8 NE NE NE 9.6 181.6
BB-EWC-203 189.5 8.2 181.3 0.0 189.5 0.1 0.1 189.4 2.5 2.6 186.9 2.4 5.0 184.5 1.5 6.5 183.0
Notes:
! Test boring locations are shown on Figures 2 through 9, Boring Location Plans.
2 Ground surface elevations at test boring locations were determined in the field by MaineDOT using GPS survey equipment.
® Elevations are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).
* "NE" indicates stratum was not encountered in test boring.
> Top of bedrock in BB-BST1-102, BB-BST1-103, BB-EEBT2-102, BB-EEBT2-103, BB-EEBT2-202, HB-BE-101, EWC1-201, EWC1-202 and EWC-203 is probable based on drilling behavior. Bedrock was not cored.
& "S"indicates deposit was not fully penetrated.
Individual Date
Prepared By: EMS 3/11/2020
Checked By: JMR 3/23/2020
Reviewed By: EAF 4/29/2020
Updated By: SSM 2/23/2021
Checked By: TP 7/19/2021
Reviewed By: EAF 7/19/2021
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TABLE 111

Subsurface Exploration Bedrock Core Data

Interstate 395/Route 9 Connector
MaineDOT WIN No. 018915.00
Brewer and Eddington, Maine

Haley & Aldrich, Inc. File No.: 132076-007

Test Ground Bedrock Run Total Core Recovery® Rock Quality Designation®’ Physical Rock Parameters
Boring Surfa.ce 2 .Core Depth Below Ground Surface (ft) Total Length Recovered Length ) . . Estlr_’nated Lithologic, Rock Mass and Discontinuity Description
1 Elevation Diameter No. o Length % % Designation Weathering Field
No. (ft) (in) Top Bottom Midpoint (ft) () (ft) Strength
R1 42.0 45.0 43.5 3.0 23 78% 0.7 22% Very Poor Fresh Hard Grey, aphanitic, SILTSTONE. Discontinuities dipping at low to
NQ steep angles (5 to 85 degrees from horizontal axis), spacing very
BB-BFB-101 79.4 (1.875") R2 45.0 50.0 47.5 5.0 4.6 92% 3.9 78% Good Fresh Hard close to close (<2 in. to 12 in.), discontinuity aperatures are tight
to open, few calcite veins, highly weathered and fractured zone
R3 50.0 52.0 51.0 2.0 1.8 88% 1.8 88% Good Fresh Hard from 43.5 t0 45.0.
Grey, aphanitic, SILTSTONE, discontinuities dipping at low to
moderate angles (5 to 55 degrees from horizontal axis), spacing
BB-BFB-201 80.9 (1";35") R1 31.0 35.6 33.3 4.6 4.6 100% 21 45% Poor Fresh to Slightly Hard very close to close (<2 in. to 12 in.), discontinuity aperatures are
tight to open, calcite veins, moderately to highly fractured
throughout.
Grey, aphanitic, SILTSTONE, discontinuities dipping at steep
angles (55 to 85 degrees from horizontal axis), spacing close to
BB-BFB-202 80.5 (1";35") R1 48.5 53.5 51.0 5.0 4.7 93% 2.6 52% Fair Fresh to Slightly Hard moderately close (2 in. to 3 ft), discontinuity aperatures are
tight to open. Joint surfaces are rough and planar. Few
quartz/calcite veins.

Notes:

! Test boring locations are shown on Figures 2 through 9, Boring Location Plans.

% Ground surface elevations at test boring locations were determined in the field by MaineDOT using GPS survey equipment, are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).

* TCR = total core recovery. Total core recovery is the length of core recovered divided by the length of the run.

* RQD = rock quality designation. RQD is the total length of intact, full-diameter core pieces recovered with a length greater than or equal to twice the core diameter (i.e., length of at least 4 in.) measured along the core axis.
The percent RQD is the total length of RQD measured versus the run length. Note that vertical discontinuities are not included in determination of RQD.

> Designation based on RQD in accordance with MaineDOT Geotechnical Section "Key to Soil and Rock Descriptions and Terms" Field Identification Information.

Haley & Aldrich, Inc.
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REFER TO THE GEOTECHNICAL DESIGN REPORT FOR TEST BORING LOGS, ROCK CORE PHOTOGRAPHS, OBSERVATION WELL
INSTALLATION AND GROUNDWATER MONITORING REPORTS, AND PIEZOCONE AND SEISMIC PIEZOCONE PENETRATION TEST REPORT.
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GEOTECHNICAL ENGINEER.

7. REFER TO THE GEOTECHNICAL DESIGN REPORT FOR TEST BORING LOGS, ROCK CORE PHOTOGRAPHS,
OBSERVATION WELL INSTALLATION AND GROUNDWATER MONITORING REPORTS, AND PIEZOCONE AND
SEISMIC PIEZOCONE PENETRATION TEST REPORT.
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2. BORING OFFSET SHOWN ON THE PROFILE IS BASED ON PROPOSED [-395/ROUTE 9 CONNECTOR BASELINE. .
3. THIS GENERALIZED INTERPRETIVE SUBSURFACE PROFILE IS INTENDED TO CONVEY TRENDS IN SUBSURFACE CONDITIONS. THE Horiz. 25 0 25 50
BOUNDARIES BETWEEN STRATA ARE APPROXIMATE AND [DEALIZED, AND HAVE BEEN DEVELOPED BY INTERPRETATIONS OF WIDELY E;—
SPACED EXPLORATIONS AND SAMPLES. ACTUAL SOIL AND ROCK TRANSITIONS MAY VARY AND ARE PROBABLY MORE ERRATIC. -
4, ELEVATIONS ARE [N FEET AND REFERENCE THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88). vert. 5 0 5 10
5. TEST BORINGS WERE MONITORED IN THE FIELD BY HALEY & ALDRICH, INC. GEOLOGIST OR GEOTECHNICAL ENGINEER.
6. REFER TO THE GEOTECHNICAL DESIGN REPORT FOR TEST BORING LOGS, ROCK CORE PHOTOGRAPHS, OBSERVATION WELL INSTALLATION Scale of Feet

AND GROUNDWATER MONITORING REPORTS, AND PIEZOCONE AND SEISMIC PIEZOCONE PENETRATION TEST REPORT.
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DRILLED BY NEW ENGLAND BORING CONTRACTORS AND MONITORED applicable BASELINE. - E
BY HALEY & ALDRICH IN NOVEMBER Z20/8 10 Enerqy Corrected Standard 4. THIS GENERALIZED INTERPRETIVE SUBSURFACE PROFILE IS INTENDED TO CONVEY TRENDS IN = =
Penefration Test (SPT) SUBSURFACE CONDITIONS. THE BOUNDARIES BETWEEN STRATA ARE APPROXIMATE AND IDEALIZED, AND v <
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. EXISTING AND PROPOSED SITE CONDITIONS, THE LOCATION AND ORIENTATION OF EXISTING SITE FEATURES,

AND THE PROPOSED STRUCTURES ARE TAKEN FROM ELECTRONIC MICROSTATION FILES PROVIDED BY THE
MAINE DEPARTMENT OF TRANSPORTATION.

2. THE PLAN LOCATIONS OF AND GROUND SURFACE ELEVATIONS AT TEST BORINGS SHOWN WERE DETERMINED

UPON THE COMPLETION OF DRILLING BY THE MAINE DEPARTMENT OF TRANSPORTATION USING GPS SURVEY
EQUIPMENT.

3. BORING OFFSET SHOWN ON THE PROFILE IS BASED ON PROPOSED [-395/ROUTE 9 CONNECTOR BASELINE.

THIS GENERALIZED INTERPRETIVE SUBSURFACE PROFILE IS INTENDED TO CONWEY TRENDS I[N
SUBSURFACE CONDITIONS. THE BOUNDARIES BETWEEN STRATA ARE APPROXIMATE AND [IDEALIZED, AND
HAVE BEEN DEVELOPED BY INTERPRETATIONS OF WIDELY SPACED EXPLORATIONS AND SAMPLES. ACTUAL
SOIL AND ROCK TRANSITIONS MAY VARY AND ARE PROBABLY MORE ERRATIC. FOR MORE SPECIFIC
INFORMATION REFER TO THE BORING LOGS IN THE GEOTECHNICAL DESIGN REPORT.

ELEVATIONS ARE [N FEET AND REFERENCE THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

6.  TEST BORINGS WERE MONITORED IN THE FIELD BY HALEY & ALDRICH, INC. GEOLOGIST OR GEOTECHNICAL

ENGINEER.

7. REFER TO THE GEOTECHNICAL DESIGN REPORT FOR TEST BORING LOGS, ROCK CORE PHOTOGRAPHS,

OBSERVATION WELL INSTALLATION AND GROUNDWATER MONITORING REPORTS, AND PIEZOCONE AND SEISMIC
PIEZOCONE PENETRATION TEST REPORT.
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Test Boring Logs and Rock Core Photographs
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Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: BB-BFB-101
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: Northern Test Borings, Inc. Elevation (ft.) 79.4 Auger ID/OD: --
Operator: M. Nadeau Datum: NAVD 88 Sampler: Split-Spoon 1.375in. ID
Logged By: N. Klausmeyer Rig Type: Diedrich D50 Track (Rig #377) Hammer Wt./Fall: SS-140#/30; HW-140#/20
Date Start/Finish: 07-17-18/07-18-18 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in. 1D
Boring Location: Sta 54+61.2; 2.8 Lt. Casing ID/OD: HW-4.0in. ID Water Level™: Not Measured
Hammer Efficiency Factor: 0.907 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer
MV = Unsuccessful Field Vane Shear Test Attempt

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger
RC = Roller Cone
WOH = Weight of 140lb. Hammer

WO1P = Weight of One Person N,

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency
= (Hammer Efficiency Factor/60%)*N-uncorrected

G = Grain Size Analysis
C = Consolidation Test

Sample Information
— Laboratory
z < - 3 Testing
. = =% c —~ =
—~ o} - o} £ Q ° o ) - Results/
= z S a o < < o c - Visual Description and Remarks
e ® kY © = = = > Xe] o AASHTO
sl g | £ s 252 _g g 2e2|% | 5 and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
a (%) 0 nEe nnna6 z z Oom |WE] O
0 vvvvv| Brown, wet, soft, SILT, contains organics
1D 24/19 0.0-20 Vi1 2 3 H 78.9 -TOPSOIL-(OL)
0.5
Grey, wet, soft, SILT, trace clay, trace organics
-MARINE DEPOSIT-(ML)
2D 24/24 2.0-40 2/2/2/1 4 6 Grey-brown, damp, medium stiff, Clayey SILT, trace organics
-MARINE DEPOSIT-(ML)
- 5 mwaA o ——— — — — — — - — — — — — — — — 5.01
U 24/24 | 50-7.0 Grey, moist, Silty CLAY
V1 73-717 Su=1,745/40 psf 55x110 mm vane raw torque readings: CHIP-1A
V1: 450/10 in-Ibs CH#IP-1
Note: Vanerefusa at 7.7 ft. CU#1-1
Su=656 psf
LL=41
L 10 ! PL=22
WOH/WOH/WOH/ Grey, wet, very soft, Silty CLAY PI=19
3D | 24724 | 100-120 WOH -MARINE DEPOSIT-(CL) WC=35.1
Grey, wet, Silty CLAY CH#IP-1B
2U 24/20 | 12.0-14.0 CHIP-1
CU#2-1
Su=714 psf
© 20 | 140-160 - Grey, wet, soft to medium stiff, Silty CLAY IE’IEZSS
.0-16. push thru vane -MARINE DEPOSIT-(CL) =
- 15 V2 14.6-15.0—Su=425/40 pst 55x110 mm vane raw torque readings: PI=15
V3 15.6- 16.0 Su=525/40 psf V2: 110/10 in-Ibs WC=40.4
V3: 135/10in-lbs.
MU 24/24 | 16.0-18.0 Note: Failed tube sample from 16.0 to 18.0 ft, no recovery.
Grey, Silty CLAY
3U 24/24 | 18.0-20.0
[ 5D 24/24 | 20.0-22.0 sh th Grey, wet, soft, Silty CLAY
o pu ruvane -MARINE DEPOSIT-(CL)
V4 206-210 Su=465/20pst 55x110 mm vane raw torque readings:
V5 21.6-22.0 Su=485/20 psf V4: 120/5in-lbs
\ / V5: 125/5in-lbs
25
Remarks:
1. Washed ahead of casing in approximate 5-ft intervals from ground surface. Casing driven (advanced) after washing ahead, casing blows not recorded.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1of 3
* \{r\{::\e{hlﬁggl;;?:sdeirn]?Zthti\éeti?:?n?:sdtﬁ':r'ninn-.tzswa;i Lﬁ;ﬂ:gcmnditions stated. Groundwater fluctuations may occur due to conditions other B or | n g NO - B B'BFB'].O].




Maine Department of Transportation  |project: Route 91-395 Connector Boring No.: BB-BFB-101
Soil/Rock Exploration Log . ] ]
US CUSTOMARY UNITS Location: Brewer and Eddington, Maine WIN: M
Driller: Northern Test Borings, Inc. Elevation (ft.) 79.4 Auger ID/OD: -
Operator: M. Nadeau Datum: NAVD 88 Sampler: Split-Spoon 1.375 in. ID
Logged By: N. Klausmeyer Rig Type: Diedrich D50 Track (Rig #377) Hammer Wt./Fall: SS-140#/30; HW-140#/
Date Start/Finish: 07-17-18/07-18-18 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 54+61.2; 2.8 Lt. Casing ID/OD: HW-4.0in. ID Water Level™: Not Measured
Hammer Efficiency Factor: 0.907 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

gp = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index
G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
= Laboratory
. = _%_ = . 3 o Testing
— o] ~ ) £ ° B <)
= z g Q © - < e c — Visual Description and Remarks Results/
£ o e o S = a 5 o Xe] © AASHTO
£ g— = g— 25c 9 e £2 ‘§ 5 and
8| 5 3 Sz 528%% S| 8|85|sg| ¢ Unified Class.
=] (%) o nE mnno z z Oom |WE] O
25 Grey, wet, soft, Silty CLAY
6D 24/24 | 25.0-27.0 ush thru vane H DINE e
\/[6 25.6-26.0 pQ 1=350/20.psf. -MARINE DEPOSIT'(CL) N
b 55x110 mm vane raw torque readings:
V7 26.6 - 27.0 Su=390/20 psf V6: 90/5in-1bs
V7: 100/5in-lbs
[ 30 Grey, wet, Silty CLAY CH#P-5
4U 24/23 | 30.0-32.0 CU#5-1
Su=897 psf
LL=34
7D 24/2 | 32.0-34.0 sh th Grey, wet, oft, Silty CLAY ill_:lzz?
.0-34. push thru vane -MARINE DEPOSIT-(CL) .
V8 32:6-330 Su=310/80pst 55x110 mm vane raw torque readings: WC=35.4
V9 33.6-34.0 Su=465/80 psf V8: 80/20in-lbs
V9: 120/20 in-lbs
44.9 34.5]
L 35 Note: Drill action and wash water contents indicate granular
8D | 24/11 |350-37.0 6/9/9/12 18 | 27 material at approximately 34.5 ft. ,
Grey, wet, medium dense, fine SAND, some fine to coarse gravel,
little silt, trace medium to coarse sand, loosely bonded
-GLACIAL TILL-(SM)
- 40 \/ ———————————————— 40.01
9D 4/4 40.0-40.3 50(4") RC Grey to olive-grey, wet, very dense, fine to coarse GRAVEL,
some fine to coarse sand, little silt, moderately bonded
-GLACIAL TILL-(GP)
40.3]
Top of Bedrock at El. 39.1 ft
R1 36/28 | 42.0-45.0 RQD =22% NQ R1: Grey, aphanitic SILTSTONE. Hard, fresh, joints dipping at
CCORE moderate to steep angles, very close to close spacing, tight to
open, few calcite veins.
Rock Quality=Very Poor
Recovery=78%
L 45 -BREWER FORMATION-
R2 60/55 | 45.0-50.0 RQD = 78% R1 Core Times (min:sec): 42.0-43.0' (3:25); 43.0-44.0' (4:00);
44.0-45.0' (2:23)
Note: Water loss while coring at 44.0 ft depth.
R2: Grey, aphanitic SILTSTONE. Hard, fresh, joints dipping at
low to moderate angles, foliation dipping at moderate angles,
close to moderately close, tight, calcite veins, highly weathered,
fractured zone from approximately 43.5 to 45.0 ft.
Rock Quality=Good
Recovery=92%
5 -BREWER FORMATION-
Remarks:
1. Washed ahead of casing in approximate 5-ft intervals from ground surface. Casing driven (advanced) after washing ahead, casing blows not recorded.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 3
* \tlr\{:}\etrhlggglgf:sdéﬂ?z‘ht?‘\éeﬁ?::r:nrg::li:r;tgr?gsvfgg L:r?;:lgé'conditions stated. Groundwater fluctuations may occur due to conditions other B or | n g NO - B B'BFB'lOl




Soil/Rock Exploration Log

Maine Department of Transportation

Project: Route 9/1-395 Connector

Boring No.: BB-BFB-101

US CUSTOMARY UNITS Location: Brewer and Eddington, Maine WIN: M
Driller: Northern Test Borings, Inc. Elevation (ft.) 79.4 Auger ID/OD: -
Operator: M. Nadeau Datum: NAVD 88 Sampler: Split-Spoon 1.375 in. ID
Logged By: N. Klausmeyer Rig Type: Diedrich D50 Track (Rig #377) Hammer Wt./Fall: SS-140#/30; HW-140#/
Date Start/Finish: 07-17-18/07-18-18 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 54+61.2; 2.8 Lt. Casing ID/OD: HW-4.0in. ID Water Level™: Not Measured
Hammer Efficiency Factor: 0.907 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— - Laboratory
> . R} N
5 £ s c = 2 2 ;estlrllg/
-~ . = X . L
& z 5] o © < < o c - Visual Description and Remarks geus
£ © e © = £ A 5 o Xe] © AASHTO
sl g 5| ¢ e55-9 | & gels_| § and
| & & = 528w 3| 8| 88|82 8 Unified Class.
[=] [2) o n e mwwn=o0 z =z O m w e [©]
50 . k\m R2 Core Times (min:sec): 45.0-46.0' (3:40); 46.0-47.0' (3:10);
R3 | 24/21 | 50.0-520 RQD = 88% N \ 47.0-48.0' (2:43); 48.0-49.0' (2:12); 49.0-50.0'(3:51)
\\\ R3: Grey, aphanitic SILTSTONE. Hard, fresh, joints dipping at
Y moderate angles, close, tight.
27.4'“\\ Rock Quality=Good
Recovery=88%
-BREWER FORMATION-
R3 Core Times (mim:sec): 50.0-51.0' (3:16); 51.0-52.0' (4:27)
52.01
Bottom of Exploration at 52.0 feet below ground surface.
- 55
- 60
- 65
- 70
Vis)
Remarks:

1. Washed ahead of casing in approximate 5-ft intervals from ground surface. Casing driven (advanced) after washing ahead, casing blows not recorded.

than those present at the time measurements were made.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: BB-BFB-201
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 80.9 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. 1D
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/16
Date Start/Finish: 11-16-2020/11-16-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in. 1D
Boring Location: Sta 903+99.8, 47.8 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.0ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:
D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,
MV = Unsuccessful Field Vane Shear Test Attempt

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing
WO1P = Weight of One Person

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

Ngp = SPT N-uncorrected Corrected for Hammer Efficiency

Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

G = Grain Size Analysis
C = Consolidation Test

Sample Information
— Laboratory
. = % —~ . g > Testing
-1 £ =~ 2 £ S ] S ' - Results/
= g © < = e s Visual Description and Remarks AASHTO
= 2 4 2 ~_% g =) = £
£ g = e 25 S~ g § £2|% s and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
=] (%) o nE mnno z z Om |WE| O
0 - - -
10 | 247 | 00-20 | woHmworz | 1 1| ssA iﬁ'h‘fﬁé "Deé’,’,gogﬂ'ct{)c"m' moderately plastic, organics
[ S Grey-brown mottled, wet, medium stiff, Silty CLAY, moderately
2D 24/22 50-7.0 3/2/2/2 4 6 20 plastic
-MARINE DEPOSIT-(CL)
22
39
53
51
- 10
U 2417 10.0-12.0 26
25
Grey, wet, soft, Silty CLAY, moderately to highly plastic
3D 24/24 | 12.0-14.0 push thru vane 21 -MARINE DEPOSIT-(CL)
V1 126-130 Su=270/40-pst 55x110 mm vane raw torque readings:
MV 13.6- 140 17 V1: 70/10 in-lbs
Note: Attempted field vane shear test, no penetration.
14
15 o | 242 | 150170 o . Grey, wet, medium stiff, Silty CLAY, moderately plastic
.0-17. push thru vane -MARINE DEPOSIT-(CL)
V2 156-160 Su=580/60-pst 55x110 mm vane raw torque readings:
V3 16.6- 17.0 Su=545/40 psf V2: 150/15 in-lbs
V3: 140/10 in-lbs
[ 20 5 oa2a | 200-220 it Grey, wet, soft, Silty CLAY, moderate to low plasticity
0-22. pusn thru vane -MARINE DEPOSIT-(CL)
V4 206-210 Su=425/60-pst 55x110 mm vane raw torque readings:
V5 21.6-220 Su=425/80 psf V4:110/15 in-Ibs
V5: 110/20 in-Ibs
LL=32
2U | 241168 | 23.0- 250 PL=16
PI=16
WC=33.7
25 CL
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Boring No.: BB-BFB-201




Route 9/1-395 Connector Boring No.: BB-BFB-201

Maine Department of Transportation  |project:
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS ot WIN: _18915.00
Driller: New England Boring Contractors Elevation (ft.) 80.9 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. ID
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 11-16-2020/11-16-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 903+99.8, 47.8 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.0ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis

Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = _%_ = . 3 o Testing
—_ o] ~ ) £ ° B o
& z 5] o © < Y c = Visual Description and Remarks Results/
£ o e o S = a 5 o Xe] © AASHTO
£ g = g 25c 9 2 £21|8 s and
8| 5 3 Sz 528%% S| 8|85|sg| ¢ Unified Class.
=] (%) o nE mnno z z Oom |WE] O
25 Grey, wet, soft, Silty CLAY, low plasticity
6D 24/24 | 25.0-27.0 ush thru vane 11 DINE e ’
\/[6 25.6-26.0 pQ 1=425/80 psf. -MARINE DEPOSIT'(CL) N
b 55x110 mm vane raw torque readings:
V7 26.6-27.0 Su=390/80 psf 12 V6: 110/20 in-lbs
V7:100/20 in-lbs
19
(] Note: Drill action indicates change at 29.0 ft.
51.9 29.0]
103
30 | Grey, wet, very dense, fine to coarse SAND, some gravel, trace
7D 8.4/4 | 30.0-30.7 17/50(2") RC 50.2 silt, loosely bonded
\ N \—GLACIAL TILL-(SP)
R1 55/55 | 31.0- 35.6 RQD = 45% NQ R N 30.71
CQORE \ Top of Bedrock El. 50.2
N\ R Grey, aphanitic, SILTSTONE, hard, fresh to slightly
] weathered. Joints dipping at low to moderate angles, very close to|
A\ % close spacing, tight to open, rough, planar joints. Secondary
N steeply dipping joints, moderately close, tight to open. Calcite
\ \ veins. Moderately to highly fractured throughout.
Ny Rock Quality=Poor
[ 35 N Recovery=100%
453 -BREWER FORMATION-
R1 Core Times (min:sec): 31.0-32.0' (3:43); 32.0-33.0' (3:06);
33.0-34.0' (2:58); 34.0-35.0' (2:33); 35.0-35.6' (0:29)
35.6
Bottom of Exploration at 35.6 feet below ground surface.
- 40
- 45
50
Remarks:

than those present at the time measurements were made.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: BB-BFB-202
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 80.5 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. 1D
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/16
Date Start/Finish: 11-9-2020/11-10-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in. 1D
Boring Location: Sta 702+28.8, 28.0 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.1ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer

WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)
Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = % —~ . g > Testing
~| s = o) £ Q b o ' - Results/
& z g o © £ < Q c - Visual Description and Remarks AASHT
| e 4 o = 5 Q0 I . 9 Q SHTO
£ g = e 25 S~ g § £2|% s and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
[=] (2] o n mwnwn=o0 P4 z Om w O]
0 WOR/WOR/WOH/ & Brown, wet, very soft, Silty CLAY, low plasticity, organics
1D Gl 00-20 WOH S$A -MARINE DEPOSIT-(CL)
L 5 . Py
WOH/WOH/WOH/ Grey, wet, very soft, Silty CLAY, moderate plasticity
11
15
22
23
[ 10 Grey to dark grey, wet, very soft, Silty CLAY,, low plastici
3D 2424 | 10.0-12.0 WOH/WOH/WOH/ 17 ) €y arey, ¥ y , Sty ) p! ty
vivi 106110 WOH MARINE DEPOSIT-(CL) )
= Note: Attempted field vane shear test, no penetration.
22
21
19
18
15 Dark grey to grey, wet, medium stiff, Silty CLAY, low to
4D 24/24 | 15.0-17.0 push thru vane 33 moderate plasticity
1 15.6-16.0 Su=545/80 psf -MARINE DEPOSIT-(CL)
V2 16.6-17.0 Su=580/80 psf 27 55x110 mm vane raw torque readings:
V1: 140/20 in-lbs
29 V2: 150/20 in-lbs
CHIP-17
U 24/16 | 18.0- 20.0 21 CU#17-1
Su=414psf
19 DSS-1
[ 20 Grey to dark grey, wet, soft, Silty CLAY, moderate plasticity Su=254psf
5D 24/24 20.0-22.0 push thru vane 29 -MARINE DEPOSI T-(CL) LL=38
V3 206-210 Su=425/60-pst 55x110 mm vane raw torque readings: PL=19
V4 216-220 Su=465/80 psf 23 V3: 110/15 in-Ibs PI=19
V4:120/20 in-Ibs WC=42.9
24 CL
22
22
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1of 3
* \{r\{glt'\e{hlg;gl;;?:sdeirn]?Zthti\éeti?:?n?:sdtﬁ':r'ninn-.tzswa;i L;:f:;cmnditions stated. Groundwater fluctuations may occur due to conditions other B or | n g NO - B B'BFB'ZOZ




Maine Department of Transportation  |project: Route 91-395 Connector Boring No.: BB-BFB-202
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS ot WIN: _18915.00
Driller: New England Boring Contractors Elevation (ft.) 80.5 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. ID
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 11-9-2020/11-10-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 702+28.8, 28.0 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.1ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

9p = Unconfined Compressive Strength (ksf) LL = Liquid Limit
N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index

Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
= Laboratory
. = _%_ = . 3 o Testing
— o] ~ ) £ ° B <)
& z 5] o © < Y c = Visual Description and Remarks Results/
£ o e o S = a 5 o Xe] © AASHTO
£ g = g 25c 9 2 £21|8 s and
8| 5 3 Sz 528%% S| 8|85|sg| ¢ Unified Class.
a (%) o nE Dnns z z Om |WwE| O
25 LL=35
2U 24/24 | 25.0-27.0 29 PL=20
PI=15
S WC=36.0
Grey to dark grey, wet, soft to medium stiff, Silty CLAY, CL
6D | 24124 | 27.0-200 | WOHWOHWOH/ 25 o e v
\/5 27.6-280 WOH P ty
SU=505760 psf -MARINE DEPOSIT-(CL)
V6 28.6-29.0 Su=425/60 psf 28 55x110 mm vane raw torque readings:
V5: 130/15in-lbs
27 V6: 110/15 in-lbs
[ 30 Dark grey, wet, soft, Silty CLAY, moderate plasticity
B | e peme| peime » AARNE DEFOST(C)
- . P 55x110 mm vane raw torque readings:
V8 31.6-320 Su=425/60 psf 23 V7: 110/15in-lbs
V8: 110/15 in-lbs
22
23
19
[ 35 . oaioa | 350370 i o6 Dark grey, wet, soft, Silty CLAY, moderate plasticity
-0-37. pusn thru vane -MARINE DEPOSIT-(CL)
Ve 35.6-36.0 Su=390/60pst 55x110 mm vane raw torque readings:
V10 36.6-37.0 Su=425/80 psf 36 V9: 100/15 in-lbs
V10: 110/20 in-lbs
28
21
13
[ 40 o0 w24 | 200-420 hth 19 Grey, wet, medium stiff, Silty CLAY, trace coarse gravel,
.0 - 42. ush thru vane ici
AV 406-410 qu—l:/ll:I’Iﬂ: pd TﬂogeRr?:\leEplgé::?lotéT—(cL)
MV 41.6-42.0 19 55x110 mm vane raw torque readings:
387 V11: 140/30 in-lbos
40 Note: Attempted field vane shear test, refusal.
41.81
44
31
[ 45 Grey, wet, medium dense, fine to coarse SAND, some gravel,
10D 2417 45.0-47.0 9/5/7/37 12 17 37 trace silt, loosely bonded
-GLACIAL TILL-(SP)
95
278
325 N 48.01
R1 60/56 | 48.5-53.5 RQD = 52% RC N \\Q Top of Bedrock El. 32.5 )
NQ \ R1: Grey, aphanitic, SILTSTONE, hard, fresh to slightly
CORE weathered. Joints dipping at steep angles, moderate to close
50 RN spacing, tight to open, rough, planar joints. Few quartz/calcite
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Boring No.: BB-BFB-202




Soil/Rock Exploration Log

Maine Department of Transportation

Project: Route 9/1-395 Connector

Boring No.: BB-BFB-202

Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS ot WIN: _18915.00
Driller: New England Boring Contractors Elevation (ft.) 80.5 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. ID
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 11-9-2020/11-10-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 702+28.8, 28.0 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.1ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis

Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = _%_ = . 3 o Testing
— o] ~ ) £ ° B <)
& z 5] o © < S o c - Visual Description and Remarks Results/
=l e P o = 35 0 3 o | S 9 AASHTO
£ g— = E 25 s Ag 2 £2|7T s and
| & & = 528w 3| 8| 88|82 8 Unified Class.
=) (%) o nE nnnes z z Oom |WE] O
50 N\ Veins (0.25 o 0.75-in. thick).
NO_ Ny Rock Quality=Fair
\ \k Recovery=93%
\ ) -BREWER FORMATION-
\ R1 Core Times (min:sec): 48.5-49.5' (2:47); 49.5-50.5' (2:27);
\§ 50.5-51.5' (2:21); 51.5-52.5' (2:11); 52.5-53.5' (3:02)
270 g\‘\ 5351
Bottom of Exploration at 53.5 feet below ground surface.
- 55
- 60
- 65
- 70
5
Remarks:

than those present at the time measurements were made.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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1. Washed ahead of casing in approximate 5-ft intervals below 5 ft. Casing driven (advanced) after washing ahead, casing blows not recorded.
2. Observaton well installed in completed borehole. See observation well installation and groundwater monitoring reports for details.

Maine Department of Transportatlon Project: Route 9/1-395 Connector Boring No.: HB-BE-101
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .
US CUSTOMARY UNITS ot WIN: M
Driller: Northern Test Borings, Inc. Elevation (ft.) 82.0 Auger ID/OD: --
Operator: M. Nadeau Datum: NAVD 88 Sampler: Split-Spoon 1.375in. ID
Logged By: N. Klausmeyer Rig Type: Diedrich D50 Track (Rig #377) Hammer Wt./Fall: SS-140#/30; HW-140#/20
Date Start/Finish: 07-16-18/07-16-18 Drilling Method: SSA/HW Drive Core Barrel: --
Boring Location: Sta 52+97.4; 1.8 Lt. Casing ID/OD: HW-4.0in. ID Water Level™: See Remarks
Hammer Efficiency Factor: 0.907 Hammer Type:  AutomaticX Hydraulic Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(|ab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = % —~ . g > Testing
- S = @ £ 9 © o ) - Results/
= z S a o < < o c - Visual Description and Remarks
e ® kY © = = = > Xe] o AASHTO
sl g | £ s 252 _g g 2e2|% | 5 and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
a (%) 0 nEe nnna6 z z Oom |WE] O
oA | 24120 00-20 212/3/4 5 8 SEA vvvvv1 Brown, damp, medium stiff, SILT, trace fine sand, trace organics
vevevl -TOPSOIL-(OL)
810 1.0]
Grey-brown, moist, medium stiff, Clayey SILT, trace organics
80.0 -MARINE DEPOSIT-(ML)
2D | 24116 | 20-40 3/3/5/5 8 12 e e e e e e = 20,
Grey, moist, medium stiff, Silty CLAY, trace organics
-MARINE DEPOSIT-(CL)
- 5 7oymmr—————— - — — — — — — — — — 5.01 CHIP-3
U | 2419 | 50-70 H Grey, Clayey SILT cu#s-1
-MARINE DEPOSIT-(ML) SU=984 psf
MV 6.6-70 »ips 6.6/ LL=45
Note: Attempted field vane shear test at 7.0 ft, no penetration. PL=24
3D 24/19 7.0-9.0 2/3/3/3 6 9 Grey, moigt, stiff, Silty CLAY, trace organics PI-21
-MARINE DEPOSIT-(CL) WC=35.1
10 Grey, wet, very soft, Silty CLAY, trace organics
4D 24/24 | 10.0- 12.0 | WOH/WOH/WO1P/2 -MARINE DEPOSIT-(CL)
MU 0/0 15.0- 15.0
L 15 9
WOH/WOR/WOR/ Grey, wet, very soft, Silty CLAY
5D | 240 |150-17.0 WOR -MARINE DEPOSIT-(CL)
MU 24/0 | 17.0-19.0
[ 20 D a4 | 200-220 ih Grey, wet, very soft, Silty CLAY
o pu ruvane -MARINE DEPOSIT-(CL)
V1 206-210 Su=660/40-pst 55x110 mm vane raw torque readings:
V2 21.6-22.0 Su=580/40 psf V1:170/10 in-Ibs
V2: 150/10 in-Ibs
Grey, wet, Silty CLAY
- 2U 24/23 | 24.0-26.0
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

than those present at the time measurements were made.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation  |project: Route 91-395 Connector Boring No.: HB-BE-101
Soil/Rock Exploration Log . ] ]
US CUSTOMARY UNITS Location: Brewer and Eddington, Maine WIN: M
Driller: Northern Test Borings, Inc. Elevation (ft.) 82.0 Auger ID/OD: -
Operator: M. Nadeau Datum: NAVD 88 Sampler: Split-Spoon 1.375 in. ID
Logged By: N. Klausmeyer Rig Type: Diedrich D50 Track (Rig #377) Hammer Wt./Fall: SS-140#/30; HW-140#/
Date Start/Finish: 07-16-18/07-16-18 Drilling Method: SSA/HW Drive Core Barrel: --
Boring Location: Sta. 52+97.4; 1.8 Lt. Casing ID/OD: HW-4.0in. ID Water Level™: See Remarks
Hammer Efficiency Factor: 0.907 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

gp = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

G = Grain Size Analysis

1. Washed ahead of casing in approximate 5-ft intervals below 5 ft. Casing driven (advanced) after washing ahead, casing blows not recorded.
2. Observaton well installed in completed borehole. See observation well installation and groundwater monitoring reports for details.

Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
= Laboratory
. = _%_ = . 3 o Testing
—_ o] ~ ) £ ° B <)
& z 5] o © < Y c = Visual Description and Remarks Results/
£ o e o S = a 5 o Xe] © AASHTO
£ g = g 25c 9 2 £21|8 s and
8| 5 3 Sz 528%% S| 8|85|sg| ¢ Unified Class.
a (%) o nE mnno z z Oom |WE] O
25
H
D oa2a | 260-280 chih Grey, wet, soft to medium stiff, Silty CLAY
.0-28. push thru vane -MARINE DEPOSIT-(CL)
V3 26.6-27.0 Su=640/60pst 55x110 mm vane raw torque readings:
V4 27.6-28.0 Su=445/40 psf V3: 165/15 in-lbs
V4: 115/10in-lbs
Note: Water loss at approximately 29.0 ft.
s 30 .
WOR/WOR/WOR/ Grey, wet, very soft, Silty CLAY
8D | 24/24 | 300-320 WOR -MARINE DEPOSIT-(CL)
o0 w24 | 320-340 hth Grey, wet, soft to medium stiff, Silty CLAY
ey pu ruvane -MARINE DEPOSIT-(CL)
VS 32:6-330 Su=620/115pst 55x110 mm vane raw torque readings:
V6 33.6-34.0 Su=425/60 psf V5: 160/30in-Ibs
V6: 110/15in-Ibs
- 35 . -
Grey, Silty CLAY grading to SAND
3U 24/24 | 35.0-37.0 &S 9 9
45,065 37.01
MV 37.6-38.0
Note: Attempted 55 x 110 mm vane shear test from 37.64 to 38.0
ft, no penetration.
[ 40 Grey, wet, very dense, fine to coarse GRAVEL, somesilt, little
10D 15/10 | 40.0-41.3 7/8/50(3") \ / fine to coarse sand
\ / -GLACIAL TILL-(GM)
Aé: 394 42.6
Top of Probable Bedrock at El. 39.4 ft
-PROBABLE BEDROCK-
- 45 37.0 45,01
Bottom of Exploration at 45.0 feet below ground surface.
50
Remarks:

than those present at the time measurements were made.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Felts Brook Tributary
Sta. 64+14



Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: BB-BFB1-201
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 80.7 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. 1D
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/16
Date Start/Finish: 11-18-2020/11-19-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in. 1D
Boring Location: Sta 63+88.2,63.2LT Casing ID/OD: HW-4.0in. ID Water Level™: Artesian
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

Ngp = SPT N-uncorrected Corrected for Hammer Efficiency

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = % —~ . g > Testing
- S = @ £ 9 © o ) - Results/
& z g o © £ < Q c - Visual Description and Remarks AASHT
| e 4 o = 5 Q0 I . 9 Q SHTO
£ g = e 25 S~ g § £2|% s and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
a (%) 0 nEe nnna6 z z Oom |WE] O
0 80.6f7 77 Brown, moist, very soft, SILT, organics
} & , ) ) ,
1D 24/12 0.0-20 WOH/WOH/2/2 2 3 SSA \-TOPSOIL-(OL)
0.1
Grey-brown mottled, moist, soft, Silty CLAY,, low plasticity
-MARINE DEPOSIT-(CL)
[ S Grey-brown mottled, moist, very soft, Silty CLAY, moderate
20 | 24024 | 50-70 | WOHWOHWOH/ 17 | ;{i it ' ket '
MU 50-70 WOH P oty
-MARINE DEPOSIT-(CL)
23 Note: Attempted tube sample, no recovery.
31
26
33
[ 10 Grey-brown mottled, wet, very soft, Silty CLAY, moderate
3D | 2424 | 100-120 | WO \\//VV%HH/ WOH/ 35 mgimy » et very ot Sty '
My 10.6-11.0 "MARINE DEPOSIT-(CL)
28 Note: Attempted field vane shear test, no penetration.
31
26
23
15 Grey, wet, very soft, Silty CLAY, moderate plasticity
4D/IA | 24/15 | 15.0-17.0 WOH/6/9/12 15 21 41 64.9 -MARINE DEPOSIT-(CL)
M 15.6-16.0 ) Note: Attempted field vane shear test, no penetration.
32 15.8]
Grey, wet, very stiff, fine Sandy SILT, some gravel, trace mediu
48 to coarse sand, loosely bonded
-GLACIAL TILL-(ML)
a7
12
- 20 607wl —— — — — — — — — — — — — — — — — 20.01
5D 24/7 | 20.0-220 8/8/12/18 20 28 H Grey, wet, medium dense, fine to coarse SAND, some silt, some
gravel, loosely bonded
-GLACIAL TILL-(SM)
RC
57.9 22.81
Top of Bedrock El. 57.9
25 NN
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1lof 2
* \{r\{::\e{hlﬁggl;;?:sdeirn]?Zthti\éeti?:?n?:sdtﬁ':r'ninn-.tzswa;i Lﬁ;ﬂ:gcmnditions stated. Groundwater fluctuations may occur due to conditions other B or | n g NO - B B'BFB 1_201




Maine Department of Transportation
Soil/Rock Exploration Log

Project: Route 9/1-395 Connector Boring No.: BB-BFB1-201

US CUSTOMARY UNITS Location: Brewer and Eddington, Maine WIN: M
Driller: New England Boring Contractors Elevation (ft.) 80.7 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. ID
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 11-18-2020/11-19-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 63+88.2, 63.2LT Casing ID/OD: HW-4.0in. ID Water Level™: Artesian
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer

PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

9p = Unconfined Compressive Strength (ksf) LL = Liquid Limit
N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index

Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

G = Grain Size Analysis

Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
) £ £ - - 3 - Testing
s 2 g o © - s @ c 3 Visual Description and Remarks Results/
£ o e o > E a 5 o S © AASHTO
£ g— = g 285~ g 2 £2|7T s and
| & & 82 528w 3| 8| 82|22 8 Unified Class.
a (%) o nE mnno z z Oom |WE] O J
25 _ N\ R1: Grey, aphanitic, SILTSTONE, moderately hard, fresh to
R1 57.6/55 | 250-298 RQD = 35% r\',\!g,: \\\§ dlightly weathered. Joints dipping at low to moderate angles, very
NN closeto close spacing, tight to open, calcite intrusions.
\\\ Rock Quality=Poor
N Recovery=95%
\§ -BREWER FORMATION-
AN R1 Core Times (min:sec): 25.0-26.0' (3:36); 26.0-27.0' (3:44);
\ 27.0-28.0' (2:25); 28.0-29.0' (3:58); 29.0-29.8' (4:41)
]
R2 | 51.6/52 | 29.8-34.1 RQD = 46% \
- 30 NN Rr2: Grey, aphanitic, SILTSTONE, moderately hard to hard, fresh
\ \| to slightly weathered. Joints dipping at |ow to moderate angles,
N close to very close spacing, tight to open, calcite veins. Secondary|
A % steeply dipping joints, moderate to widely spaced.
Rock Quality=Poor
%ﬁ Recovery=101%
& Note: R2 recovery and RQD included portion of R1 not initially
N recovered.
%\\ -BREWER FORMATION-
46.6 R2 Core Times (min:sec): 29.8-30.8' (4:07); 30.8-31.8' (3:05);
31.8-32.8 (2:49); 32.8-34.1' (2:31)
[ 35 34.11
Bottom of Exploration at 34.1 feet below ground surface.
- 40
- 45
50
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: BB-BFB1-202
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 80.8 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. 1D
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/16
Date Start/Finish: 10-12-2020/10-13-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in. 1D
Boring Location: Sta. 64+27.6, 63.1 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.2ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer

WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

G = Grain Size Analysis

WC = Water Content, percent

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = % —~ . g > Testing
- S = @ £ 9 © o ) - Results/
= z g [s] © < = o c - Visual Description and Remarks AASHT
| e 4 o = 5 Q0 I . 9 Q SHTO
£ g = e 2559 § £2|% s and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
=] (%) o nE mnno z z Om |WE| O
0 Brown-grey, wet, very soft, Silty CLAY, highly plastic, with
1D 24/16 0.0-20 WOH/WOH/1/2 SSA organics, grass and roots
-MARINE DEPOSIT-(CL)
MU 49-6.9
- 5 Note: Attempted tube sample, no recovery.
2D 24/20 50-7.0 2/2/4/4 6 9 20 Brown-grey, wet, stiff, Silty CLAY, trace fine sand, trace
MV 56-6.0 organics, low plasticity
28 -MARINE DEPOSIT-(CL)
Note: Attempted field vane shear test, no penetration.
30
33
24
10 cHP-2
iy} 24/24 | 10.0- 12.0 34 CU#5-1A
Su=486psf
28 DSS-7
Su=443psf
Vi 126-130 SU=735/60 pst 2 55x110 mm vane raw torque readings: :;::fgg
V1: 190/15 in-lbs .
V2 13.6-14.0 Su=735/40 psf 30 V2 19010 in-lb PI=16
: in-1bs WC=35.2
28 CL
- 15
2U | 2424 |150-17.0 52 C#P-3
Cu#4-1
Su=429psf
52 LL=37
_ PL=20
V3 176-180 Su=545/80 pst 40 55x110 mm vane raw torque readings: PI=17
V3: 140/20 in-Ibs WC=39.1
V4 18.6 - 19.0 Su=465/80 psf 33 V4 12020 in-Ibs cL
32
WOR/WOR/WOR/ Grey, wet, soft to medium stiff, Silty CLAY, high plasticity
3D 24/24 | 20.0-22.0 WOR 48 -MARINE DEPOSIT-(CL)
29
29
24
18
25
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Maine Department of Transportation  |project: Route 91-395 Connector Boring No.: BB-BFB1-202
Soil/Rock Exploration Log . ] ]
L tion: Brewer and Eddington, Maine .

US CUSTOMARY UNITS ocation ot WIN: _18915.00
Driller: New England Boring Contractors Elevation (ft.) 80.8 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. ID
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 10-12-2020/10-13-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 64+27.6, 63.1 RT Casing ID/OD: HW-4.0in. ID Water Level™: 0.2ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

gp = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

PL = Plastic

G = Grain Si

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent
LL = Liquid Limit

Limit

Pl = Plasticity Index

ize Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = _%_ = . 3 o Testing
— o] ~ ) £ ° B <)
= z g Q © - < e c — Visual Description and Remarks Results/
£ o e o S = a 5 o Xe] © AASHTO
£ g— = g— 25c 9 e £2 ‘§ 5 and
8| 5 3 Sz 528%% S| 8|85|sg| ¢ Unified Class.
=] (%) o nE nnnes z z Oom |WE] O
25 Grey, wet, medium stiff, Silty CLAY, medium plasticity
4D 24/21 | 25.0-27.0 ush thru vane 24 N . !
\/5 25.6-26.0 Qpl—l-'.nRI’HRnd -MARINE DEPOSIT'(CL) |
b 55x110 mm vane raw torque readings:
MV 26.6-27.0 23 V5: 130/30 in-lbs
Note: Attempted field vane shear test, no penetration.
48
41
24
[ 30 Similar to 4D, except very stiff
5D 13.2/9 | 30.0-31.1 11/34/50(1") H 50.3 30.51
Grey, wet, very dense, fine to coarse GRAVEL, little fine to
coarse sand, trace silt, loosely bonded
-GLACIAL TILL-(GW)
46.7 34.11
RC Top of Bedrock El. 46.7
[ 35 R1: Grey, aphanitic, SILTSTONE, hard to very hard. Joints
R1 60/58 | 35.0-40.0 RQD = 90% r*';!g;: dipping at low to moderate angles, joints rough, planar, moderate
spacing, tight to open, calcite veins, quartz intrusion at
Yy approximately 39.4 ft.
NN Rock Quality=Good
\\ Recovery=97%
-BREWER FORMATION-
\ \§ R1 Core Times (min:sec): 35.0-36.0' (1:53); 36.0-37.0' (2:57);
\ \\\ 37.0-38.0' (2:29); 38.0-39.0' (2:19); 39.0-40.0' (2:36)
W
[ 40 J R2: Grey, aphanitic, SILTSTONE, hard to very hard, fresh.
R2 60/58 | 40.0-45.0 RQD = 83% N Primary joints dipping at steep angle, secondary joints dipping at
\ \ Iow_angl es, joints rough, planar, moderate spacing, tight frequent
\ calcite veins.
§ Rock Quality=Good
NN Recovery=97%
-BREWER FORMATION-
:\ R2 Core Times (min:sec): 40.0-41.0' (2:18); 41.0-42.0' (2:26);
\§ 42.0-43.0' (2:25); 43.0-44.0' (2:13); 44.0-45.0' (2:39)
&
- 45 35.8[% 45,01
Bottom of Exploration at 45.0 feet below ground surface.
50
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2
* \tlr\{:}\etrhlggglgf:sdéﬂ?z‘ht?‘\éeﬁ?::r:nrg::li:r;tgr?gsvfgg L:r?;:lgé'conditions stated. Groundwater fluctuations may occur due to conditions other B or | n g NO - B B_BFB 1_202




Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: BB-BFB1-203
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 80.6 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. 1D
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/16
Date Start/Finish: 10-13-2020/10-14-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in. 1D
Boring Location: Sta 64+16.2,0.6 LT Casing ID/OD: HW-4.0in. ID Water Level™: 0.5ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

Ngp = SPT N-uncorrected Corrected for Hammer Efficiency

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = % —~ . g > Testing
- S = @ £ 9 © o ) - Results/
& z g o © £ < Q c - Visual Description and Remarks AASHT
| e 4 o = 5 Q0 I . 9 Q SHTO
£ g = e 25 S~ g § £2|% s and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
=] (%) o nE mnno z z Om |WE| O
0 - -
1D | 24/14 | 00-20 | WOH/WOH/33 | 3 4 | sga | 803 \E)Taéigg,v[n(,\\ﬁ{ ft, SILT with organics
0.3]
Brown-grey, wet, soft, SILT, little clay, trace organics, slight
plasticity
-MARINE DEPOSIT (ML)
- 5 wey4A T — — — 5.0
2D 24/24 | 5.0-7.0 3/3/4/5 7 10 18 Brown-grey, wet, stiff, Silty CLAY, trace organics, slight
MV 56-6.0 plasticity
18 -MARINE DEPOSIT-(CL)
Note: Attempted field vane shear test, no penetration.
26
35
33
WOH/WOH/WOH/ Grey, wet, very soft, Silty CLAY, high plasticity
3D | 24/24 | 100-120 WOH 26 -MARINE DEPOSITS-(CL)
M\L 106-11.0 N .
Note: Attempted field vane shear test, no penetration.
26
43
24
22
15 D a4 | 150-170 i 27 Grey, wet, soft to medium stiff, Silty CLAY, silt seam
.0-17. push thru vane -MARINE DEPOSIT-(CL)
VL 15.6-16.0 Su=580/40pst 55x110 mm vane raw torque readings:
V2 16.6- 17.0 Su=465/40 psf 31 V1: 150/10 in-lbs
V2: 120/10 in-lbs
28
26
23
- 20
V3 206-210 SU=425/155 pst H 55x110 mm vane raw torque readings:
V3: 110/40 in-lbs
V4 21.6-220 Su=425/115 psf V4: 110/30 in-Ibs
SDIA | 24/16 | 22.0-24.0 6/7/22/7 29 | a Similarto 4D, except hard
56.9[R5% 23.1
56.5F%, \Q Grey, wet, dense, fine to coarse GRAVEL, little silt, trace fine to
- R1 60/40 | 24.8-29.8 RQD = 50% RC \% \coarse sand, trace clay, poorly graded, layering, loosely to
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made.

Page 1 of 2

Boring No.: BB-BFB1-203




Maine Department of Transportation  |project: Route 91-395 Connector Boring No.: BB-BFB1-203
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS ot WIN: _18915.00
Driller: New England Boring Contractors Elevation (ft.) 80.6 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. ID
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 10-13-2020/10-14-2020 Drilling Method: SSA/HW Drive Core Barrel: NQ-2.0in.ID
Boring Location: Sta. 64+16.2, 06 LT Casing ID/OD: HW-4.0in. ID Water Level™: 0.5ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample

R = Rock Core Sample
SSA = Solid Stem Auger

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Sy(lab) = Lab Vane Undrained Shear Strength (psf)

WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = _%_ = . 3 o Testing
—_ [e] ~ ) £ ° B o
= z g Q © - < e c — Visual Description and Remarks Results/
£ o e o S = a 5 o Xe] © AASHTO
< g = g 25 = g e £21|8 s and
| & & = 528w 3| 8| 88|82 8 Unified Class.
[=] [2) o n e mwwn=o0 z =z O m w e [©]
25 N moderately bonded
Prgrz \ -GLACIAL TILL-(GW)
N 24.1
\ \ Top of Bedrock El. 56.5
Ny R Grey, aphanitic, SILTSTONE, hard to very hard, fresh. Joints
\ % dipping at horizontal to low angles, joints very close to close
spacing, rough, planar, tight to open, some calcite veins.
\ Secondary moderately dipping joints, very closed, tight.
g Rock Quality=Poor
Recovery=67%
R2 38.4/25 | 29.8-33.0 RQD = 24% N -BREWéR FO‘:?MATION-
30 \ R1 Core Times (min:sec): 24.8-25.8' (2:24); 25.8-26.8' (1:33);
\\\7 26.8-27.8' (2:17); 27.8-28.8' (2:45); 28.8-29.8' (3:06)
NN R2: Grey, aphanitic, SILTSTONE, hard to very hard, fresh. Joints
\\ dipping at low to moderate angles, joints close spacing, rough,
planar, slight weathering to joints, tight to open, some quartz
J veins. Highly fractured zone from approximately 29.8 to 31.5 ft.
\ Q‘ Rock Quality=Very Poor
R =65%
R3 21.6/18 | 33.0-34.8 RQD = 70% \ )] Recovery=65%
\ -BREWER FORMATION-
\\\\ R2 Core Times (min:sec): 29.8-30.8' (1:11); 30.8-31.8' (1:29);
. 458NN 31 8-33.0' (1:00)
R3: Similar to R2
Rock Quality=Fair
Recovery=83%
-BREWER FORMATION-
R3 Core Times (min:sec): 33.0-34.0' (1:22); 34.0-34.8' (2:07)
34.
Bottom of Exploration at 34.8 feet below ground surface.
- 40
- 45
50
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than thoge presén?al th\c/e time measuremclents were lrjnade. " unaw et y oceur du " Borin g No.: BB-BFB1-203




Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: HB-BE-109
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 84.4 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split-Spoon 1.375in. ID
Logged By: H. Hollauer Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/24
Date Start/Finish: 10-19-18/10-22-18 Drilling Method: SSA/HW Drive Core Barrel: --
Boring Location: Sta 62+43.7; 1.1LT Casing ID/OD: HW-4.0in. ID Water Level™: 3.6ftBGS
Hammer Efficiency Factor: 0.925 Hammer Type:  AutomaticX HydraulicO) Rope & Cathead

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test,
MV = Unsuccessful Field Vane Shear Test Attempt

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger
RC = Roller Cone
WOH = Weight of 140lb. Hammer

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Su(lab) = Lab Vane Undrained Shear Strength (psf)

WC = Water Content, percent

ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis

WO1P = Weight of One Person N,

= (Hammer Efficiency Factor/60%)*N-uncorrected

C = Consolidation Test

Sample Information
— Laboratory
. = % —~ . g > Testing
- S = @ £ Q b o ) - Results/
= z S a o < < o c - Visual Description and Remarks
e ® kY © = = = > Xe] o AASHTO
sl g | £ s 252 _g g 2e2|% | 5 and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
=] (%) o nE mnno z z Om |WE| O
0 M I i i i -
1D 24120 00-20 2441717 1 17 H e Il;llggitcbrowm slightly moist, very stiff, SILT, trace roots, non:
83.1f+ 3] -TOPSOIL/ROOT MAT-(OL) L4
Light grey-brown, slightly moist, very stiff, SILT, non-plastic i
-MARINE DEPOSIT-(ML)
[ S Note: Tube advanced from 5 to 5.5 ft to refusal; sample contents
MU 6/0 50-55 3/3/3 6 9 placed in jar
2D 18/18 55.70 : . .
Grey-brown mottled, slightly moist, Clayey SILT
-MARINE DEPOSIT-(ML)
Grey-brown mottled, moist, stiff, Clayey SILT
3D | 24/24 | 7.0-90 2/2/3/4 5 8 -MARINE DEPOSIT-(ML)
Pocket Penetrometer Readings=2.5, 2.0 tsf
Grey-brown slightly mottled, moist, medium stiff, Clayey SILT
-MARINE DEPOSIT-(ML)
Pocket Penetrometer Readings=1.0,1.0 tsf
[ 10 Note: Top of tube similar to above grading to grey, soft, Silty
U | 2420 | 100-120 CLAY at bottom.
BA 7 — — — — 11.0{
MU 24/0 12.0- 140
Note: No tube recovery, collected split-spoon sample.
3D 24/24 | 12.0-14.0 Push thru tube Grey, wet, Silty CLAY
-MARINE DEPOSIT-(CL)
Grey, wet, Silty CLAY
2U | 18/16 | 14.0-155 -MARINE DEPOSIT-(CL)
- 15
MV 155-155 68.9 15.5]
Note: Attempted vane shear test at 15.5 ft, no penetration, drill
4D 24/6 16.0 - 18.0 6/6/9/15 15 23 action indicates probable top of till at 15.5 ft. )
Grey, wet, medium dense, fine to coarse SAND, some silt, trace
gravel
-GLACIAL TILL-(SM)
[ 20 Grey, wet, dense, fine to coarse SAND, some silt, trace gravel
5D 24/8 | 20.0-22.0 19/18/12/8 30 46 L -GLACIAL TILL-(SM)
ﬁ& 60.7 23.71
< Top of Bedrock at El. 60.7
- R1 27.6/25 | 24.0-26.3 RQD = 36% CORE R1: Medium grey, aphanitic SILTSTONE, hard, fresh. Primary
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Boring No.: HB-BE-109




Maine Department of Transportation
Soil/Rock Exploration Log

Project: Route 9/1-395 Connector

Boring No.: HB-BE-109

US CUSTOMARY UNITS Location: Brewer and Eddington, Maine WIN: M
Driller: New England Boring Contractors Elevation (ft.) 84.4 Auger ID/OD: -
Operator: M. Porter Datum: NAVD 88 Sampler: Split-Spoon 1.375 in. ID
Logged By: H. Hollauer Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/
Date Start/Finish: 10-19-18/10-22-18 Drilling Method: SSA/HW Drive Core Barrel: --
Boring Location: Sta. 62+43.7; L.1LT Casing ID/OD: HW-4.0in. ID Water Level™: 3.6t BGS
Hammer Efficiency Factor: 0.925 Hammer Type:  AutomaticX Hydraulic ) Rope & Cathead O

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer

PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

Sy(lab) = Lab Vane Undrained Shear Strength (psf)

gp = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

WC = Water Content, percent
LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = _%_ = . 3 o Testing
— o] ~ ) £ ° B <]
= z <] Q © s Y c - Visual Description and Remarks AlieSSﬁl;sé
Sle| e | ¢ ex2 9 | 8 2o (5 |2 d
=] = _ 255~ e £21% | 5 _an
S|l 5| & | 82 | 25585 | 2| B|&3|22§ Unified Class.
25 \ N joints dipping at moderate to steep angles, spaced very close to
P’f“,gc close, smooth, planar to undulating, tight to open, occasional
\ \ quartz veins parallel to discontinuities.
R2 60/55 | 26.3-31.3 RQD =63% % Rock Quality=Poor
Recovery=91%
N R1 Core Times (min:sec): 24.0-25.0' (2:50); 26.0-26.3' (2:30)
\ R2: Same as R1, except joints very close to moderately close.
N 3 Rock Quality=Fair
N Recovery=92%
Y R2 Core Times (min:sec): 26.3-27.3' (1:45); 27.3-28.3' (1:38);
- \\ 28.3-29.3 (1:50); 29.3-30.3' (1:36); 30.3-31.3' (1:46)
N
N
R3 60/60 | 31.3-36.3 RQD = 85% \ R3: Same as R1, except joints very close to moderately close.
J Rock Quality=Good
\ N Recovery=100%
\ \\\ R3 Core Times (min:sec): 31.3-32.3 (2:30); 32.3-33.3 (2:10);
\\\ 33.3-34.3' (missed); 34.3-35.3 (2:10); 35.3-36.3' (1:40)
N
%
- 35 \ N
St
48.1 36.
Bottom of Exploration at 36.3 feet below ground surface.
- 40
- 45
50
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Boring No.: HB-BE-109




Maine Department of Transportation Project: Route 9/1-395 Connector Boring No.: HB-BE-212
Soil/Rock Exploration Log . ] ]
Location: Brewer and Eddington, Maine .

US CUSTOMARY UNITS : ot WIN: M
Driller: New England Boring Contractors Elevation (ft.) 81.6 Auger ID/OD: --
Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375in. 1D
Logged By: J. Fletcher Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30; HW-300#/16
Date Start/Finish: 10-14-2020/10-14-2020 Drilling Method: SSA/HW Drive Core Barrel: --
Boring Location: Sta 65+49.2,24LT Casing ID/OD: HW-4.0in. ID Water Level™: 1.75ft
Hammer Efficiency Factor: 0.852 Hammer Type:  AutomaticX Hydraulic Rope & Cathead

Definitions:
D = Split Spoon Sample

R = Rock Core Sample
SSA = Solid Stem Auger

MD = Unsuccessful Split Spoon Sample Attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = Pocket Torvane Shear Strength (psf)

WC = Water Content, percent

Su(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = % —~ . g > Testing
- S = @ £ 9 © o ) - Results/
= z g [s] © < = o c - Visual Description and Remarks AASHT
| e 4 o = 5 Q0 I . 9 Q SHTO
£ g = e 2559 § £2|% s and
| & & ey 8229 ® 3 3| gs5|az| 8 Unified Class.
=] (%) o nE mnno z z Om |WE| O
0 8LAfTTIT Dark brown, moist, very soft, SILT, organics
R & , ) ) ,
1D/A | 24/16 0.0-20 WOH/3/3/4 6 9 SSA \—TOPSOIL JROOTMAT-(OL)
0.2
Brown-grey mottled, moist, stiff, SILT, trace organics
-MARINE DEPOSIT-(ML)
- 5 w6y ————— — — — — — — — — — — — — 5.01
2D 24/22 50-7.0 2/3/4/6 7 10 32 Brown-grey mottled, moist, stiff, Silty CLAY, trace organics
-MARINE DEPOSIT-(CL)
31
40
44
45
- 10 71.6 T T T T T e e 10.01
3D 24/24 | 10.0-12.0 push thru vane 46 Grey, wet, medium stiff, Silty CLAY
\/] 106-110 Su=735/155 psf -MARINE DEPOSIT-(CL)
; _ 55x110 mm vane raw torque readings:
V2 11.6- 120 Su=735/155 psf 41 V1: 190/40 in-Ibs
V2: 190/40 in-lbs
39
40
38
[ 15 Similar to 3D, except soft to medium stiff
4D 24/24 | 15.0-17.0 push thru vane 42 N
\/3 15.6-16.0 Su=545/115 psf 55x110 mm vane raw torque readings:
- V3: 140/30 in-Ibs
V4 16.6 - 17.0 Su=465/80 psf 40 Va4 120120 in-Ibs
41
46
11
[ 20 o> | 2w2s | 200.220 o - Grey, wet, medium stiff, Silty CLAY
- c2. pusn thru vane -MARINE DEPOSIT-(CL)
Vs 20.6-21.01——Su=620/115pst 55x110 mm vane raw torque readings:
V6 21.6-22.0 Su=505/115 psf a4 V5: 160/30 in-lbs
V6: 130/30 in-lbs
45
8 Note: Strata change at 23.8 ft based on drill action.
57.8[%%“; - 23.81
) e, .| Grey, wet, dense, Sandy GRAVEL, trace silt, poorly graded,
- 6D 24/11 | 24.0-26.0 6/18/17/8 35 50 49 ~ 2 : loosly bonded
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Boring No.: HB-BE-212




Maine Department of Transportation  |project: Route 91-395 Connector Boring No.: HB-BE-212
Soil/Rock Exploration Log . ] ]