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1. Introduction
_

1.1 Purpose

This report presents the results of our subsurface explorations and our design and construction
recommendations for the proposed Waterfront Street Reconstruction in New Haven,
Connecticut.

1.2 Scope of Work
We performed the following tasks:

* Engaged a drilling subcontractor to advance 12 soil borings.

* Provided a geotechnical engineer to coordinate the subsurface explorations, observe
the explorations, and classify the soil samples.

= Engaged a chemical testing laboratory to test soil samples from two test borings.

* Evaluated the subsurface conditions and prepared a report dated February 28, 2005,
presenting our recommendations for design and construction of the utility protection
system, retaining wall, and roadway improvements.

* Evaluated the subsurface conditions and prepared this revised report presenting our
recommendations for design and construction of the roadway improvements.
1.3 Project Personnel
The following personnel performed services for this project.
Jay Curran Project Manager
Rachel Greengas, E.LT. Field Engineer

Gary Fuerstenberg, P.E. Geotechnical Engineer
Nathan Whetten, P.E. In-house Review

1.4 Authorization

The work was completed in accordance with subcontract Nos. 3690805.00000 and
36937935.80000 authorized by Mr. Roger Krahn of URS Corporation.
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2. Site and Project Description
—

2.1 Site Description

The site is the Waterfront Street corridor. The corridor is located east of the New Haven
Harbor and south of Forbes Avenue (US Route 1) and the I-95 Quinnipiac River Bridge in
New Haven, Connecticut. The industrial corridor includes the Waterfront Street roadway,
abandoned railroads within the roadway, a new railroad west of the roadway, warehouses, fuel
(oil and gas) storage tanks, shipping terminal, and an electric power plant. A site location
plan is shown in Figure 1.

A fuel recovery system and soil vapor extraction system were located in the northern portion
of the project for a fuel oil pipeline leak which occurred in the summer of 2004. About
60,000 to 70,000 gallons of gasoline leaked into the soil and groundwater. About 50,000
gallons of free-product has been recovered. The spill and remedial action are discussed in the
Remedial Action Report, Waterfront Street Release Site, Buckeye Pipeline Company, New
Haven Connecticut, March 2005.

The roadway ground surface along Waterfront Street ranges from about elevations 2 to 4.
Elevations in this report are in meters and are referenced to the North American Vertical
Datum of 1988 (NAVD 1988).

2.2 Project Description

The proposed reconstruction of Waterfront Street includes roadway improvements. Our
understanding of the project is based on review of the Reconstruction of Waterfront Street
plan set dated September 26, 2007 prepared by URS Corporation.

Roadway improvements have a mainline length of about 725 meters (2,400 feet). The
roadway improvements include removal of the existing Waterfront Street pavement,
full-depth reconstruction of Waterfront Street pavement, and storm water improvements. The
proposed pavement section includes 225 mm (9 inches) of asphalt over 300mm (12 inches) of
base course. The roadway alignment and grade will be mostly unchanged. The abandoned
railroad tracks will be removed within the project limits.

O‘
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3. Subsurface Conditions
L e

3.1 Geologic Setting

The site is located in the Central Connecticut Lowlands section of the New England
physiographic Province. Soil along the Quinnipiac River eastern banks is mapped as artificial
fill in the 1965 USGS Surficial Geology of New Haven and Woodmont Quadrangle. The fill
was likely placed for industrial development along the Quinnipiac River. The soil beneath the
fill likely consists of alluvial deposits, glacial till and/or outwash sediment, based on mapped
soil adjacent to the fill. Bedrock is mapped as red-brown and poorly sorted New Haven
Arkose (sandstone) in the 1985 USGS Bedrock Geological Map of Connecticut.

3.2 GEIl Subsurface Explorations

Hardiman Company and Associates of Shelton, Connecticut performed twelve borings (B-101
through B-112) from November 15, 2004, to November 18, 2004, at the locations shown on
Figure 2. The proposed boring locations were reviewed by URS Corporation prior to the
fieldwork. The borings were located within the public right-of-way except for boring B-110
and B-112, which were located on private property owned by Coastline Terminals of
Connecticut. GEI coordinated access with Jack Wynne of Coastline terminals for access to
the private property and private utilities. The borings were located throughout the corridor for
the railroad and retaining wall that were constructed in 2005, and the proposed roadway
improvements.

A GEI field engineer was present full time to locate and observe the borings, screen the soil
samples for contamination, and log the soil and rock samples. Boring logs are included in
Appendix A. URS surveyed the ground surface at the boring locations. A summary of the
subsurface conditions is in included in Table 1.

The borings were advanced to depths of 2.1 to 10.8 meters (7 to 35.3 feet). The borings were
drilled using 3)4-inch inside diameter hollow-stem augers. Test borings B-102, B-104, B-107,
B-108, B-110, B-111 and B-112 were advanced to auger refusal (estimated top of bedrock).
Bedrock was cored in two boring (B-101 and B-103) located along the sheet pile wall that was
constructed in 2005. Three meters (10 feet) of bedrock was cored in B-101 from a depth of
7.6 to 10.7 meters (25 to 35 feet) and 1.5 meters (5 feet) of bedrock was cored in B-103 from
6.7 to 8.2 meters (22 to 27 feet).

GEI@
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3.3 NHWPCA Subsurface Explorations

The New Haven Water Pollution Control Authority provided boring logs for borings
performed in Waterfront Street for a proposed sanitary sewer project. Associated Borings
Company, Inc. of Naugatuck, Connecticut performed six borings (B-1 through B-6) on
August 27, 2004, at the locations shown on Figure 2. The boring locations were scaled from
drawings titled Waterfront Street Sanitary Sewer Extension, New Haven Connecticut, Plan &
Profile sheets 6, 7, and 8 dated September 2004 prepared by Cardinal Engineering Associates
of Meriden, Connecticut. The driller’s logs are included as Appendix B. A summary of the
pavement thickness is included in Table 1. These logs do not differentiate between fill and
native soil.

The borings were drilled using 2'2-inch inside diameter hollow-stem augers and were
advanced to auger refusal at depths of 3 to 4 meter (10 to 13 feet).

3.4 ConnDOT Subsurface Explorations

The Connecticut Department of Transportation (ConnDOT) provided logs for borings and test
pits performed along the [-95 corridor (located at the northern portion of the Waterfront Street
corridor) for reconstruction of the [-95 Quinnipiac River Bridge (Pear]l Harbor Memorial
Bridge).

Warren George, Inc. of Jersey City, New Jersey, Associated Borings Company, Inc. of
Naugatuck, Connecticut, and the former Guild Drilling Company, Inc. of East Providence,
Rhode Island, performed a series of borings and test pits at the locations shown on Figure 2.
The exploration locations were scaled from drawings titled Boring and Test it Layout Plan,
New Haven Harbor Crossing Corridor Improvements Contract B, New Haven Connecticut,
drawing Nos. BOR-03 and BOR-04 dated June 23, 2004 prepared by URS Corporation. The
exploration logs are included as Appendix C.

Logs were not available for all the ConnDOT explorations shown on Figure 2.

3.5 Chemical Testing

We engaged Connecticut Testing Laboratories, Inc. of Meriden, Connecticut to perform
chemical tests on two soil samples collected from B-101 and B-107. The samples were tested
for CT-ETPH, EPA 8100 PAH, RCRA 8 Metals, EPA 8260B and SPLP EPA 1312. The
analytical data is included in Appendix D.

High levels of petroleum products (BTEX and naphthalene) were detected in the soil samples.
Waterfront Street is a highly industrial corridor. Based on the test results and industrial use of
the corridor, the soil will be considered to be contaminated soil, requiring special handling.

Consultants 4
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3.6 Subsurface Conditions

The soil and rock strata encountered in the borings are described below. Subsurface
conditions are known only at the boring locations and may differ significantly between the
explorations. Some ConnDOT explorations are only sampled bedrock. The driller’s logs for
the NHWPCA borings (B-1 through B-6) do not describe the soil in detail and do not
differentiate fill soil from native soil. Therefore, the strata descriptions are primarily based on
data obtained from borings B-101 through B-112.

Pavement — A pavement structure consisting of asphalt overlying concrete with a total
pavement thickness of 0.6 to 0.8 meters (2 to 2.5 feet), of which 0.3 to 0.6 meters (1 to 2 feet)
was concrete, was encountered in the Waterfront Street roadway north of Alabama Street in
boring B-105, B-4, B-5, and B-6. Up to 0.15 meters (6 inches) of asphalt pavement was
encountered at the ground surface in borings B-109, B-111, B-1, B-2, and B-3 located in the
Waterfront street roadway south of Alabama Street and in boring B-106, B-107 and B-108
located in parking lots adjacent to Waterfront Street. A summary of the pavement thickness is
included in Table 1.

Fill — About 0.9 to 4.4 meter (3 to 14.5 feet) of fill was encountered in all the test borings.
The fill generally consisted of black to brown widely graded sand with less than 20 percent
fines (silt and clay) and less than 15 percent fine to coarse gravel. Traces of wood, brick, and
plastic fragments were present in the soil samples. Standard Penetration Test N-Values
predominantly ranged from 6 to 30 blows per foot indicating loose to dense soil. SPT refusal
was occasionally encountered due to encountering a cobble or boulder.

Sand — About 0.5 to 4.6 meters (1.5 to 15 feet) of sand was encountered below the fill in
borings B-101, B-102, B-103, B-104, B-105, B-106 and B-107. The sand typically consisted
of brown, narrowly graded fine to medium sand with varying proportions of fine to coarse
gravel and non-plastic silt. The SPT N-values predominantly ranged from 7 to 32 blows per
foot indicating the sand stratum is loose to medium dense.

Glacial Till - About 0.3 to 2.1 meters (1 to 7 feet) of glacial till was generally encountered
below the fill or sand strata. The till generally consisted of red-brown, widely graded sand
with approximately 15 to 20 percent fines (silt and clay) and greater than 15 percent gravel.
The SPT N-values ranged from 18 to greater than 50 blows per foot indicating the till is
medium dense to dense.

Highly Weathered Bedrock — About 0.2 to 1.1 meters (0.5 to 3.5 feet) of highly weathered
bedrock was generally encountered in all the GEI borings, except B-105 and B-106. About
0.6 to 1.5 meters (2 to 5 feet) of highly weathered bedrock was encountered in all the
NHWPCA borings. Depth to highly weathered bedrock ranged from about 1.5 to 7.5 meters
(5 to 24.5 feet) below ground surface, and was typically encountered at depths ranging from
1.5 to 3 meters (5 to 10 feet) south of Alabama Street.

GEl@
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The highly weathered bedrock generally consisted of red-brown fine to coarse sand with 10 to
20 percent fines (silt and clay) and greater than 15 percent fine to coarse gravel. The bedrock
appeared to be highly weathered New Haven Arkose. The highly weathered bedrock was
penetrated by the hollow-stem augers.

Bedrock — Less-weathered bedrock was encountered below the highly-weathered bedrock in
two borings (B-101 and B-103). The top of the bedrock surface was encountered at elevations
-2.9t0 -3.5 (-9%; to -117% feet). The bedrock consisted of red-brown, slightly weathered and
highly fractured sandstone, New Haven Arkose. The recovery for the three core samples
ranged from about 63 percent to 90 percent. The Rock Quality Designation (RQD) for the
three core samples ranged from about 10 percent to 50 percent, indicating the bedrock was
highly fractured.

3.7 Groundwater Conditions

Groundwater was encountered at depths ranging from about 1.5 to 4 meters (5 to 20 feet)
below ground surface based on the observed sample moisture. The depths correlate to a
groundwater surface elevation ranging from elevation 0 to 1.2 (0 to 4 feet). Due to the site’s
proximity to the New Haven harbor, the groundwater surface is likely to be tidally influenced
and is anticipated to have a westerly gradient. A summary of the groundwater conditions is in
included in Table 1.

The measured depth to groundwater represents conditions at the location and time at which
the measurement was made. Groundwater levels may be different at other locations and
times.

GEI@
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4. Recommendations
—

4.1 Roadway Subgrade

The existing fill should be adequate for support of the reconstructed roadway. The roadway
subgrade should be prepared by excavating to the roadway subgrade and compacting the
subgrade using a large compactor (20-ton minimum centrifugal force). Soft or unstable
subgrade should be over-excavated and backfilled with compacted granular fill (M.02.01) or
CLSM. The existing fill subgrade is not considered to be frost-susceptible.

4.2 Excavations for Stormwater Improvements

All excavations should be made in accordance with Occupational Safety and Health
Administration (OSHA) standards.

We recommend that excavations for the stormwater system be backfilled with compacted
granular fill (M.02.01) or CLSM. CLSM is essentially a low-strength concrete used as
backfill. Use of CLSM will need to be addressed in the contract special provisions.
ConnDOT special provision specifications for item 216012A (CLSM) and notes to the
designer are included in Appendix E.

Use of CLSM will minimize settlement of utility trench backfill, and eliminate the need for
compacting the backfill. For permanent roadway surfaces, CLSM should be placed to the
pavement subgrade and a conventional pavement section should be installed over the CLSM
(i.e. do not place CLSM to the finished roadway surface). For temporary roadway surfaces,
CLSM may be placed to the pavement finished surface, provided that the CLSM is removed
to the pavement subgrade for the reconstructed roadway and a conventional pavement section
installed over the CLSM.

4.3 Management of Excavated Soil and Groundwater
Excavated soil should be managed as contaminated soil and will require special handling

consisting of stockpiling, sampling, and testing for off-site disposal or on-site reuse.

Should dewatering from excavations be required, it will likely require special handling
consisting of pre-treatment, sampling, and testing prior to discharge to the waste water
treatment collection system or off-site disposal at a waste water treatment facility.

e/
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Management for contaminated soil and water will need to be addressed in the contract special
provisions. Infrastructure (i.e. water pre-treatment and soil stockpile pads) for special
management of soil and water are available as part of the I-95 corridor improvements.

4.4 Protection of Existing Utilities

Protection of existing utilities and fuel pipelines during construction should be the
responsibility of the Contractor. The Contractor should submit a protection plan that is
stamped by a professional engineer registered in the state of Connecticut.

The condition and construction of the existing utilities may not be known. The Contractor
should be required to excavate test pits to investigate the utilities prior to excavation near
existing utilities.

e/
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5. Future Services and Limitations
—

5.1 Future Engineering Services

We recommend that GEI be engaged during final design to:

* Review the plans and specifications to verify that our assumptions have not changed
and to verify that our recommendations have been properly implemented.

We recommend that GEI be engaged during construction to:

= Review contractor submittals for geotechnical aspects of the work;
*  Provide consultation for subsurface and geotechnical issues that arise; and

=  Observe subgrade preparation, and observe and test compaction of backfill.

5.2 Limitations

Our recommendations are based on the project information provided to us at the time of this
report and may require modification if there are any changes in the nature, design, or location
of the project. We cannot accept responsibility for designs based on our recommendations
unless we are engaged to review the final plans and specifications to determine whether any
changes in the project affect the validity of our recommendations, and whether our
recommendations have been properly implemented in the design.

The recommendations in this report are based in part upon the data obtained from the
subsurface explorations. The nature and extent of variations between explorations may not
become evident until construction. If variations from the anticipated conditions are
encountered, it may be necessary to revise the recommendations in this report. We cannot
accept responsibility for designs based on recommendations in this report unless we are
engaged to make site visits during construction to: a) check that the subsurface conditions
exposed during construction are in general conformance with our design assumptions, and
b) ascertain that, in general, the work is being performed is in compliance with the contract
documents.

Our professional services for this project have been performed in accordance with generally
accepted engineering practices; no warranty, expressed or implied, is made.
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SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
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Page 1 of 16

Boring (B-101)
Client: URS |Project Name: Waterfront Street Reconstruction
Project Number: 043201 ISite Location: Waterfront Street, New Haven
Logged By: Rachel Greengas lBoring Coordinates: North:203655.917_East:292087.338 Station:5+704.84 Offset:20.61
hDate: 11/18/2004 |Drilling Contractor: Hardiman Company and Associates
|Tota| Depth: 10.7 meters (35 feet) |Driller Foreman: Tom Hardiman
|Elevation (ground): 4.204 meters |Drilling Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger

Concrete/
Asphalt

Graphic Log Notes:
X

Fill

Bedrock-
New Haven
Arkose

Glacial Till
Sand

I o — -~
e a6 S @ Qw )
g |FE| 25| 8225 | B8 g
\E, 23 % £ g— ﬁ 8 é g § 'g Soil/Geologic Description 2
= £go = ~| 8= o =
g |85 2E| £ |2F| *E g
_ S1 600 0 2 150 Silty sand (SM); mostly widely graded fine to coarse, subrounded and subangular sand; ~15%
0.3 3 fines;<10% subangular gravel; wood fragments; moist, black.
5
0.6 6 .
- S2 600 0 8 350 Silty sand (SM); mostly widely graded fine to coarse, subrounded and subangular sand;~20-25%
0.9 15 fines;<10% subangular gravel; plastic and styrofoam; moist, black.
11
1.2 7
_ 83 600 0 5 150 bottom 75mm see description below
1.5 4 fines; <10% subangular gravel; crushed stone; moist; dark brown.
6
T 18 8
_ S4 600 10 8 375 Silty sand (SM); mostly widely graded fine to coarse, subrounded and subangular sand;~20-25%
2.1 7 fines;<10% subangular gravel; plastic and styrofoam; moist, black.
7
2.4 10
_ 85 600 120 11 250 Widely graded sand with silt (SW-SM); mostly fine to coarse subrounded and subangular sand;
27 8 ~10% fines;<5% subangular gravel; damp, brown.
7
3.0 5
_ S6 600 1250 4 375 Widely graded sand with silt (SW-SM); mostly fine to coarse subrounded and subangular sand;
3.4 4 ~10% fines;<5% subangular gravel; damp, brown.
7
3.7 ]
_ S7 600 1230 7 375 Narrowly graded sand (SP); mostly fine to medium, subrounded and subangular sand;
4.0 7 <5% fines; <5% angular gravel; brown, wet.
7
4.3 7 Augered to 4.6m
48
_ S8 600 52 4 450 Narrowly graded sand (SP); mostly fine to medium, subrounded and subangular sand;
4.9 5 <5% fines; <56% angular gravel; brown, wet.
9
5.2 10 Augered to 6.1m
55
" 58
" 6.1
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Page 2 of 16

Boring (B-101)
Client: URS IProject Name: Waterfront Street Reconstruction
Project Number: 043201 |Site Location: Waterfront Street, New Haven
[Logged By: Rachel Greengas |Boring Coordinates: North:203655.917 East.292087.338 Station:5+704.84 Offset:20.61
Date: 11/18/2004 |Drilling Contractor: Hardiman Company and Associates
Total Depth: 10.7 meters (35 feet) |DriIIer Foreman: Tom Hardiman
Elevation (ground): 4.204 meters |Drilling Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger

Graphic Log Notes:
0
[ =4 -
3 %% =
o2 = § _-E 8 © o
g% = T3 5
8 < m % < o] w
$£3| 52| 8 |82| =T
PE|S8 |87 28| g2 . . o
.;é__ 3 § _§_ a ﬁ g 2 _§_ § g Soail/Geologic Description
SE|2E| £ |mE| TE
_ S9 250 40 4 250 Narrowly graded sand (SP); mostly fine to medium, subrounded and subangular sand;
6.4 25 <5% fines; <5% angular gravel; brown, wet.
67 Encountered cobbles 6.4m to 6.7m
— 70
_ Augered o 7.6m
7.3 Driller note- 7.0m (23") bedrock
76
_ C1 1 min Cored- NQ core barrel; 7.6m to 9.1m
7.9 RQD=13%
_ 1500 2 min 950 slightly weathered, highly fractured, red-brown New Haven Arkose
82
— 2 min
8.5
— 2 min
8.8
2 min
9.1 C2
_ 3 min Cored- NQ core barrel 9.1m to 10.7m
9.4 RQD=47%
. 1500 3 min 1350 |slightly weathered, highly fractured red-brown New Haven Arkose
9.8
_ 2 min
10.1
. 3 min
10.4
4 min
0.7 End of boring 10.7m
110
13
T 116
119
122
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Boring (B-102)
Client: - URS |Project Name: Waterfront Street Reconstruction
Project Number: 043201 ISite Location: Waterfront Street, New Haven
[Logged By: Rachel Greengas |Boring Coordinates: North:203606.695 East:292079.575 Station:5+655.02 Offset:19.74
Date: 11/16/2004 Drilling Contractor: Hardiman Company and Associates
Total Depth: 7.3 meters (24 feet) Driller Foreman: Tony Scaiff
Elevation (ground): 3.637 meters Drilling Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger

o —
8= x Qg =
5 % o 8 £3 © k=]
S92 . T3 g §
8 << oM % < o [%7]
@ O — —
@ 8.0 5% 3 32 [4
T |PE|§2 o g =5 3 i gg . : g
§ 23 § é g § gl gk § é Soil/Geologic Description 2
§ 88| 88| £ 88| =E g
. 81 600 o} 1 250 Silty sand with gravel (SM); mostly widely graded fine to coarse, subrounded and subangular sand
0.3 3 15% fines; 10-15% subangular gravel; top 50mm soil with root fibers; topsoil; bottom 200mm plastic and brick;
— 9 damp dark, brown.
0.6 8
_ S2 600 0 7 300 Widely graded sand with silt (SW-SM); mostly fine to coarse, subrounded and subangular sand;
09 8 ~15% fines; ~10% subangular gravel; cinders brick and plastic; moist, red-brown.
10
12 1
_ 83 600 0 17 400 bottom 75mm see description below
15 17 ~15% fines; ~15% angular gravel; cinder and brick fragments; moist, black.
16
1.8 18
— S4 600 0 18 300 Silty sand with gravel (SM); mostly widely graded fine to coarse, subangular and subrounded sand;
241 10 ~15-20% fines; ~15% angular gravel; cinder, crush stone and brick fragments; moist, black.
7
T 24 10
. 85 600 0 <] 450 Silty sand with gravel (SM) and narrowly graded sand with silt (SP-SM); SM top 300mm mostly widely
27 6 graded fine to coarse, subangular and subrounded sand; ~15-20% fines; ~15% angular gravel;
_ 4 SP-SM layer is mostly fine to mediurn subrounded and subangular sand; <10% fines; ~10%
3.0 5 subrounded gravel; SM layer with cinder and brick is moist black fill, SP-SM is moist, brown.
_ 86 600 0 6 375 Narrowly graded sand with silt (SP-SM); mostly fine to medium subrounded and subangular sand;
34 8 ~10% fines; ~5% subangular gravel; wet, brown.
6
3.7 8
_ S7 600 0 6 600 Narrowly graded sand with silt (SP-SM); mostly fine to medium subrounded and subangular sand;
4.0 7 ~10% fines; ~5% subangular gravel; wet, brown.
8
T 43 10 Augered to 4.6m
48
_ S8 600 0 4 500 Narrowly graded sand with siit (SP-SM); mostly fine to medium subrounded and subangular sand;
49 6 ~10% fines; ~5% subangular gravel; wet, brown.
1
5.2 12 Augered to 6.1m
T 55
T 58
61
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Boring (B-102)
Client: URS Project Name: Waterfront Street Reconstruction
Project Number: 043201 Site Location: Waterfront Street, New Haven
] Logged By: Rachel Greengas Boring Coordinates: North:203606.695 East:292079.575 Station:5+655.02 Offset:19.74
Date: 11/16/2004 |Drilling Contractor: Hardiman Company and Associates
Total Depth: 7.3 meters (24 feet) |Driller Foreman: Tony Scaiff
Elevation (ground): 3.637 meters IDrilIing Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes:
[ = p—
25 %9 £
Q g = Sma ©
25 E $3% : Z
S < o0 % o [}
a IR PN ® o —_
g |FE|S8 | 8-/28| 53
% é_ 3 E g 5 é g g E g E Soil/Geologic Description
§|§8|2E| ¢ |aF| €E
S9 600 0 6 600 Narrowly graded sand with silt (SP-SM) and silty sand with gravel (SM); top 500mm SM mostly fine to
6.4 13 medium subrounded and subangular sand;~10% fines; ~5% subangular gravel; wet, brown.
_ 6 SM mostly widely graded subrounded and subangular sand; ~25% fines,15% subangular gravel;
6.7 16 moist red-brown.
Weathered Bedrock
7.0
73
Auger refusal at 7.3m
7.6 End of boring 7.3m
T 79
B2
~ 85
~ 88
a1
9.4
" o8
1041
104
~T107
110
113
T 118
119
122
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Boring (B-103)
Client: URS IProject Name: Waterfront Street Reconstruction
Project Number: 043201 ISite Location: Waterfront Street, New Haven
Logged By: Rachel Greengas |Boring Coordinates: North:203575.573 East:292080.429 Station:5+624.31 Offset:24.83
|pate: 11/18/2004 |Drilling Contractor: Hardiman Company and Associates
|Total Depth: 8.2 meters (27 feet) IDriIIer Foreman: Tom Hardiman
|Elevation (ground): 4.002 meters IDriIIing Method: 87.5 millimeters (3-1/2 inch) 1D Hollow Stem Auger

Graphic Log Notes:
§ 3 . § =
-5 x>0 [
52 = g2 3 2
Y § 2 o 27 @ ]
= 7]
N O — —
C |28| 5™ 3 2o n
g || 88|, 8228 F2 g
E, 23 E g e § 5l g E § é Soil/Geologic Description 2
£ £ = ~ = =
5 |8E|dE| £ |2E| *E g
[a) (4]
_ S1 600 0 2 300 Silty sand (SM); mostly narrowly graded fine to medium, subangular and subrounded sand; ~20% fines;
0.3 4 <10% subrounded gravel; wood and root fragments; top 125mm damp top soil; bottom 175mm brown.
8
0.6 8
_ S2 600 0 17 0 No recovery
0.9 16
. 8
1.2 10
_ 83 600 0 11 100 bottom 75mm see description below
15 13 <10% subrounded gravel; brick and wood fragments; damp, red-brown.
9
1.8 10
_ Augered to 2.1m
2.1
_ S4 600 0 6 100 Silty sand with grave! (SM); mostly narrowly graded fine to medium, subrounded and subangular sand;
24 3 ~20% fines; >30% subangular gravel; brick and wood fragments; moist, black/brown.
3
2.7 7
— Augered to 3.0m
3.0
. S5 600 0 10 450 Narrowly graded sand with silt (SP-SM) and narrowly graded sand (SP); top 100mm consist of mostly fine to
3.4 11 to medium sand; ~10% fines; ~15% subrounded gravel; SP layer consists of mostly fine to medium,
- 6 subrounded and subangular sand; <5% fines;10-15% subrounded gravel; SP-SM is black fill; SP is
3.7 10 brown.
_ 86 600 0 8 425 Narrowly graded sand with silt (SP-SM); mostly fine to medium, subrounded and subangular sand; <5%
4.0 8 fines<5% subrounded gravel; wet, brown.
6
4.3 7
_ Augered to 4.6m
4.6
_ 57 600 0 5 450 Narrowly graded sand (SP); mostly fine to medium, subrounded and subangular sand;<5% fines
49 6 ~10-15% subrounded gravel; wet, brown.
9
52 17
~ 55 Augered to 6.1m
~_ 58
Y
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Boring (B-103)
|Client: URS lProject Name: Waterfront Street Reconstruction’
|Project Number: 043201 ISite Location: Waterfront Street, New Haven
Logged By: Rachel Greengas |Boring Coordinates: North:203575.573 East:292080.429 Station:5+624.31 Offset:24.83
Date: 11/18/2004 |Drilling Contractor: Hardiman Company and Associates
Total Depth: 8.2 meters (27 feef) IDriller Foreman: Tom Hardiman
Elevation (ground): 4.002 meters IDrilIing Method: 87.5 millimeters (3-1/2 inch) 1D Hollow Stem Auger
Graphic Log Notes:
c .
8= %24 [
s = R = -
¥3 . B=3 8 s
S< L] < 5 P
n o o — —
= @ [=4 @ o
§ |FE|28| 8- 28 §5
§ 'é 3 E E E § & g E g E Soil/Geologic Description
= o = ~ 8= =
g |§5|2E| £ |2E| ¥E
_ S8 450 40 12 450 Narrowly graded sand (SP) and silty sand with gravel (SM); SP top 500mm is mostly fine to medium, subrounded
6.4 29 and subangular sand; <5% fines;<5% subrounded gravel; SM consists of mostly widely graded fine to
_' 100 coarse sand;~15% fines; ~20% subrounded gravel; SM is wet brown sand; SM is red-brown
6.7 weathered bedrock
_ C1 2min Augered to 6.7m
7.0 Cored- NQ core barrel 6.7m to 8.2m
_ 1500 2min 950 RQD=28%
7.3 slightly weathered, highly fractured red-brown New Haven Arkose
_ 2min
7.6
_ 3 min
79
3min
8.2 End of boring 8.2m
8.5
Y
T 91
Y
T o8
10.1
104
107
110
113
118
119
122
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Boring (B-104)
Client: URS lProject Name: Waterfront Street Reconstruction
Project Number: . 1043201 Site Location: Waterfront Street, New Haven .
|Logged By: Rachel Greengas Boring Coordinates: North:203541.799 East:292084.237 Station:5+591.39 Offset:33.32
Date: 11/19/2004 |Drilling Contractor: Hardiman Company and Associates
Total Depth: 10.8 meters (35.3 feet) |Driller Foreman: Tom Hardiman
Elevation (ground): 7.350 meters ) |Dri|lin49 Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes:
Ny - L 5 =
g E = § 5 08) E o
ga I ST E S g
8 < i< g %]
z
[ 25| 7 ® [~ w
8 |FElf8 | e8| B2 o g
::E, 23 § E g § S| g€ § £ Soil/Geologic Description 2
5 |5E|I8E| £ 8% 2% g
[a] (4]
81 600 NA 1 450 Silty sand (SM); mostly narrowly graded fine to medium subangular-subrounded sand;~ 20-30%
—_____0.3 2 fines; 10% subangular gravel; brick and ash fragments; red-brown.
3
~ 06 7
_ 82 600 NA 9 300  |Silty sand (SM); mostly narrowly graded fine to medium subangular and subrounded sand;
09 8 ~20% fines;~10% subangular gravel; ash and brick fragments present towards top; red-brown.
7
12 9
— S3 600 NA 10 275 bottom 75mm see description below
15 7 ~20% fines;~10% subangular gravel; brick and plastic fragments; red-brown.
9
T 18 8
. 54 600 NA 10 550 Silty sand (SM); mostly narrowly graded fine to medium subangular and subrounded sand;
21 7 ~20% fines;~10% subangular gravel; brick fragments; red-brown.
9
T 24 8
_ S5 600 NA 8 475 Silty sand (SM); mostly narrowly graded fine to medium subangular and subrounded sand;
27 8 ~20-25% fines;<10% subangular gravel; ash and cinder.
10
30 14
_ S6 600 NA 23 0 Widely graded sand with silt (SW-SM); mostly fine to coarse subrounded and subangular, sand;
34 25 <20% fines; ~10% subangular gravel; ash and cinder; red-brown.
_ 22
3.7 22
- S7 600 NA 22 400 Widely graded sand with silt (SW-SM); mostly fine to coarse subrounded and subangular, sand;
40 13 <20% fines; ~10% subangular gravel; ash and cinder; red-brown.
11
T 43 1
- S8 600 NA 21 50 Siity sand (SM), mostly widely graded fine to coarse, subangular and subrounded sand;<10% fines;
48 20
_ 17
4.9 13
— S9 600 NA 21 450 Silty sand (SM), mostly widely graded fine to coarse, subangular and subrounded sand;<10% fines;
52 30 <10% subangular and subrounded gravel; moist, grey/red.
_ 22
5.5 27
_ S10 | 600 NA 50 0 No recovery - cabble encountered
58
6.1
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Client: URS Project Name: Waterfront Street Reconstruction
Project Number: 043201 Site Location: Waterfront Street, New Haven
Logged By: ' Rachel Greengas Boring Coordinates: North:203541.799 East:292084.237 Station:5+591.39 Offset:33.32
Date: 11/19/2004 |Drilling Contractor: Hardiman Company and Associates
Total Depth: 10.8 meters (35.3 feet) IDriIIer Foreman: Tom Hardiman
Elevation (ground): 7.350 meters IDriIling Method: 87.5 millimeters (3-1/2 inch) ID Holiow Stem Auger
Graphic Log Notes:
\ c =
D U =
|6 F - 58 5
oq i ET S 3 2
52 o 27 - @
o @2 o @
v O — —_
3 Q@ Ew @Q 2w
8 |FE|28| 8228 B§
E |23 58|88 CEL é g g g Soil/Geologic Description
= c = € = = @ =
5 |38|8E| 2 |8F| ®E
_ S11 | 600 NA 5 450 Narrowly graded sand (SP), mostly fine to medium subangular and subrounded sand; 10% fines;
6.4 6 <5% subangular gravel; wet, brown.
5
6.7 5
_ S$12 | 600 NA 6 550 Narrowly graded sand (SP); mostly fine to medium subangular and subrounded sand;~10% fines;
7.0 6 <5% subangular gravel; wet, brown.
9
73 10 Augered to 7.6m
78
813 | 250 NA 11 250 Widely graded sand with gravel (SW); mostly fine to coarse subangular and subrounded sand;<10%
7.9 100 fines; >15% subrounded gravel; Cobbles-densely packed rock; wet, red-brown
Augered to 9.1m
8.2
~ 85
8.8
94
S14 | 600 NA 17 600 Widely graded sand with gravel (SW); mostly fine to coarse subangular and subrounded sand:<10%
94 20 fines; >15% subrounded gravel; Cobbles-densely packed rock; wet, red-brown.
_ 24
98 28
101
104
10.7
_ Auger refusal at 10.7m
11.0 End of boring 10.7m
113
T11s
118
122




GEl@

Consulitants

Page 9 of 16

Boring (B-105)
|client: URS |Project Name: Waterfront Street Reconstruction
. |Project Number: 043201 |Site Location: Waterfront Street, New Haven
|Logged By: Rachel Greengas IBoring Coordinates: North:203575.047 East:292056.951 Station:5+620.54 Offset:2.28
Date: 11/17/2004 '_Drilling Contractor: Hardiman Company and Associates
Total Depth: 3.0 meters (10 feet) Driller Foreman: Tony Scaiff
|Elevation (ground): 2.364 meters |Dri||ing Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes: )
\Q c -
E’ = * g ) iE
5E B £ = 2
52 Bz2Z 8 5
N 8 < 2a< 3 ]
RN =
- w . — P~
— o c i1 [=]
g |FE|28| 828 52
§ _éz E § g E § s g .g g £ Soil/Geologic Description
= o = ~1 o= =
g |g§|2E| £ |=E| *E
o 150mm asphalt, 150mm base course, 300mm concrete
0.3
Y
_ S1 600 0 6 200 Widely graded gravel with silt (GW-GM) and narrowly graded sand with silt (SP-SM); top 125mm GW-GM
0.9 6 consists of ~10% widely graded fine to coarse, subangular and subrounded sand; ,5% fines; ~85%
_ 7 subangular gravel; SP-SM bottom 75mm mostly fine to medium, subrounded and subangular sand;
1.2 5 <15% fines;<5% subrounded gravel; GW-GM is damp grey fill; SP-SM is brown.
_ 52 600 0 2 450 bottom 75mm see description below
1.5 3 <10% fines;<5% subangular gravel, moist red-brown.
4
1.8 5
_ S3 600 0 6 550 Narrowly graded sand with silt (SP-SM); mostly fine to medium, subrounded and subangular sand;
2.1 5 <10% fines;<5% subangular gravel, wet red-brown.
3]
" 24 8
S4 600 0 8 600 Widely graded sand with silt (SW-SM); mostly fine to coarse, subrounded and subangular sand;
7 8 <10% fines;<5% subangular gravel, wet, red-brown.
9
.0 10

End of boring 3.0m
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Boring (B-106)
Client: URS IProject Name: Waterfront Street Reconstruction
Project Number: 043201 ISite Location: Waterfront Street, New Haven
{Logged By: Rachel Greengas IBoring Coordinates: North:203538.196 East:292061.183 Station:5+584.63 Offset:11.06
|Date: 11/16/2004 |_Dril|ing Contractor: Hardiman Company and Associates
|Total Depth: 4.3 meters (14 feet) Driller Foreman: Tony Scaiff
) |Elevation (ground): 2.373 meters IDriIIing Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes: i
§ -~ LB =
£ = 220 [
82 z 8L¢ 3 z
C @ o = [*]
N 8 < oE< 5 a
N z ©
N @ L —_ —
= ool & @ [
i |PE|S8| §-/25| 55 g
EE' 23 £8 a 8 E._ é g ag Soil/Geologic Description 2
£ == - S o =
S |SE|8E| £ |aE| g
o (0]
12mm asphalt N
0.3 $1 600 0 18 375 Silty sand with gravel (SM); mostly widely graded fine to coarse, subrounded and subangular sand
_ 14 ~10% fines;~15% subrounded gravel; cinder, ash, brick and crushed stone fragments; damp, black.
06 8
8
08y 82 600 [¢] 4 300 No recovery first sample-Blows first sample 10-9-6-4
_ 5 Narrowly graded sand with silt (SP-SM); top 225mm mostly narrowly graded fine to medium subrounded
1.2 6 and subangular sand; ~10% fines; <56% subangular grave!; shells and crush stone; damp black fill;
5 bottom 75mm see description below
15| 83 600 0 3 300 Narrowly graded sand with silt (SP-SM); mostly fine to medium subrounded and subangular sand;
. 4 ~10% fines; <1% subrounded gravel; moist, brown.
1.8 6
5
21| S4 600 0 3 550 Narrowly graded sand with silt (SP-SM); mostly fine to medium subrounded and subangular sand;
_ 4 ~10% fines; <1% subrounded gravel; wet, brown.
24 4
3
27 Augered to 3m
3.0
_ S5 600 0 2 600 Narrowly graded sand (SP) and silty sand (SM); top 300mm SP mostly fine to medium, subrounded and
34 3 subangular sand; <10%fines;<1% subangular gravel; bottom 300mm mostly fine to coarse, subrounded
_ 2 and subangular sand;~20% fines,~10% subangular gravel; SP is moist, brown; SM is wet, red-brown.
3.7 3
_ 86 600 0 8 450 Silty sand with gravel (SM); mostly widely graded fine to coarse, subrounded and subangular sand;
4.0 . 8 ~20-25% fines;~10-15% subrounded gravel; moist, red-brown.
11
4.3 12
_ End of boring 4.3m
46
49
52
" 55
~_ 58
Y
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Boring (B-107)
ICIient: URS |Project Name: Waterfront Street Reconstruction
|Project Number: 043201 Isite Location: Waterfront Strest, New Haven
|Logged By: Rachel Greengas |Boring Coordinates: North:203481.963 East:202053.694 Station:5+527.90 Offset11.42
|Date: 11/15/2004 |DriHing Contractor: Hardiman Company and Associates
Total Depth: 3.7 meters (12 feet) |Dri|ler Foreman: Tony Sciaff
Elevation (ground): 2.128 meters IDriIIing Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger

Graphic Log Notes:

N .5 =
L= x>0 -
g -g_ = § % 8 ® -
292 i T2 5] g
S < 2 2< = 17
o 2 o
n O —_ —
o 20| Ew [ (= w
8 |Fg| g8 | 8¢2/%8| §s g
£ 23| 5 EE: il g g g ¢ Soil/Geologic Description r
£ S = g = = o = S
5 |5E|8E| £718%| 2% g
a Q.
88mm asphalt, 50mm base course Y
03 - 81 600 0 28 450 Silty sand (SM); mostly widely graded fine to coarse, subrounded and subangular sand;~10-20%
_ 18 fines; <10% subrounded gravel; cinder fragments; damp, black.
06 15
| 10 -
09 82 600 0 8 350 Silty sand (SM); mostly widely graded fine to coarse, subrounded and subangular sand;~10-20%
_ ] 8 <5% subangular and subrounded gravel; cinder and brick fragments; moist, black.
1.2 8
l 10 bottom 75mm see description below
1.5 83 600 0 13 378 Silty sand (SM) and silty sand with gravel (SM). Top 75mm mostly fine to coarse, subrounded and
_ | 16 subangular sand; ~10-20% fines; <10% subangular gravel; bottom 300mm mostly widely graded fine to
1.8 16 coarse, subrounded and subangular sand; ~10-15% fines; ~30% subrounded gravel; top 75mm brick
20 fragments moist black fill; bottom 375mm moist, grey.
21, S4 | 600 0 22 500 Silty sand with gravel (SM); mostly widely graded fine to coarse, subrounded and subangular sand;
. 14 ~20-25% fines; ~30% subrounded gravel; moist, red-brown.
24 12
24
27, S5 600 0 12 400 Narrowly graded sand with silt and gravel (SP-SM); mostly narrowly graded fine to medium, subangular
_ 24 and subrounded sand; ~10% fines; >15% subangular gravel; moist, grey/red.
3.0 36
100
34
37
_ Auger refusal at 3.7m
4.0 End of boring 3.7m
a3
" a6
49
-
" 55
58
Y
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Boring (B-108)
Client: URS |Project Name: Waterfront Street Reconstruction
Project Number: 043201 |Site Location: Waterfront Street, New Haven
ILogged By: Rachel Greengas lBoriﬂg Coordinates: North:203395.857 East:292041.502 Station:5+440.95 Offset:11.36
|Date: 11/16/2004 |Dri||ing Contractor: Hardiman Company and Associates
|Total Depth: 4.0 meters (13 feet) |orilter Foreman: Tony Scaiff
|Elevation (ground): 2.741 meters |Drilling Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger

Graphic Log Notes:

[ —
E = x g @ =
g 3 = 5 % 8 K] o
55 = 83% 8 g
8< o % ] [
w ® —_ P
T |[28| §® 3 2 e (0
g |[FE|g8| 82|22 b2 g
£ 232 % g T4 2 2 8 g Soil/Geologic Description .o
£ |Ew| §E S~ B8 &= g
g |85|2E| = |aE E 8
150mm asphait @
0.3 S1 600 0 11 250 Silty sand with gravel (SM); mostly fine to coarse, subrounded and subangular sand; ~15% fines;
_ 12 ~156% subangular gravel; cinder and brick fragments; damp dark, brown.
0.6 17
10
0.9f 82 600 0 8 300 Silty sand with gravel (SM); mostly fine to coarse, subrounded and subangular sand; ~15% fines;
_ 8 ~15% subangular gravel; cinder, brick and plastic fragments; damp, dark brown.
1.2 7
15 bottom 75mm see description below
15| 83 600 66 13 550 Silty sand (SM); mostly well graded fine to coarse, subrounded and subangular sand;~25% fines;
_ 21 <10% subangular gravel; local staining and zones of petroleum odor; moist, red-brown.
1.8 16
17
21| S4 600 125 12 550 Silty sand (SM); mostly well graded fine to coarse, subrounded and subangular sand;~25% fines;
_ 13 <5% gravel; local zones with petroleum odor and staining; wet, red-brown.
24 1
10
2.7 Augered to 3m
30
- S5 600 15 4 450 Silty sand (SM) and widely graded sand with silt (SW-SM); Top 300mm SM consists of mostly narrowly
3.4 12 graded fine to medium, subangular and subrounded sand;~40% fines; <5% subrounded gravel;
- 11 SW-SM bottom 150mm; mostly widely graded fine to coarse, subrounded and subangular sand; ~10%
3.7 30 fines; <10% subangular gravel; SM is moist red-brown; SW-SM damp red-brown.
4.0 Auger refusal at 4.0m
__ End of boring 4.0m
4.3 Cave in depth 1.4m
Y
T 49
T 52
T 55
58
~ 6.1
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Boring (B-109)

Client: URS Project Name: Waterfront Street Reconstruction
Project Number: 043201 Site Location: Waterfront Street, New Haven
Logged By: Rachel Greengas |Boring Coordinates: North;:203219.287 East292031.264 Station:5+264.65 Offset:25.52
Date: 11/17/2004 |Dri||ing Contractor: - Hardiman Company and Associates
Total Depth: 2.7 meters (9 feet) IDriller Foreman: Tony Scaiff )
Elevation (ground): 3.551 meters |Drillinwethod: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes:

— [~ E—3

83 - 52 =

gg = 5L s 2

-4 O 27 © 3

o o2 o

Soil/Geologic Description

Depth (meters)
Sample Type
and Number

Penetration
(millimeters)
PID
Headspace
(ppm)
Blows / 150
millimeters
Recovery
(millimeters)

Graphic Log

%
ZA

100mm asphalt; 150mm base course

I

o
w
|

_ 81 600 0 4 400 Well graded gravel with sand (GW) and widely graded sand with siit and gravel (SW-SM); GW top 100mm
0.6 18 consists of ~25% fine to medium, subangular and subrounded sand; <5% fines; >50% subangular
_ 20 gravel, SW-SM bottom 300mm consists of mostly well graded fine to coarse, subangular and subrounded
0.9 23 sand; ~15% fines; ~15% subrounded gravel; GW and SW-SM plastic and crush stone; damp, black.
_ 82 600 0 25 350 Silty sand (SM); mostly well graded fine to coarse, subangular and subrounded sand; >20% fines;
_ 12 26 ~10% subangular gravel; ash present in top 100mm; moist, red-brown.
_ 26 bottom 75mm see description below
1.5 10
_ S3 600 0 7 400 Silty sand (SM); mostly well graded fine to coarse, subangular and subrounded sand;~40% fines;
_ 18 9 ~5% subrounded gravel; wet, red-brown.
9
21 15
. S4 600 0 30 500 Silty sand (SM) and widely graded sand with gravel (SW); top 400mm SM consists of mostly well graded fine
__ 24 32 to coarse, subrounded and subangular sand; >30% fines; ~10% subangular gravel; SW bottom 100mm
- 22 is mostly well graded fine to coarse, subrounded and subangular sand, <5% fines; ~25% 'subangular
27 50 gravel; SM layer is moist, red-brown; SW layer is damp, red-brown.
— End of boring 2.7m
X
34
¥
—_40

»

©

[

|}|‘l|l|ll|[|
o o o e s s s
N

Al
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Boring (B-110)
Client: URS Project Name: Waterfront Street Reconstruction
Project Number: 043201 Site Location: Waterfront Street, New Haven
Logged By: Rachel Greengas jBoring Coordinates: North:203165.155 East:292016.707 Station:5+209.03 Offset:18.61
Date: 11/15/2004 Drilling Contractor: Hardiman Company and Associates
Total Depth: 2.7 meters (9 feet) Driller Foreman: Tony Sciaff
Elevation (ground): 3.552 meters |Dril|ing Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes:
N 5 v 5 =
- = % >0 -
g %_ = § % 3 ® k=]
§2 * 3% 8 5
o< = 2 3 n
n @ —_ —
o o [~ o Qo
§ |FE|28| 8|28 53 g
::E, 23 5|22 g § 2 g g Soil/Geologic Description T
& c = 8= = o=
5 (58| fE| 2 |8F| =E g
. 51 600 0 18 450 Narrowly graded sand with silt (SP-SM) and well graded sand with silt (SW-SM); SP-SM top
0.3 33 275mm mostly fine to medium, subrounded and subangular sand; ~10-15% fines; ~5%
_ 20 angular gravel; SW-SM mostly fine to coarse subrounded and subangular sand; ~10-15% fines;
0.6 14 ~10% angular gravel, SP-SM olive color fill; SW-SM coal fragments dark black.
_ S2 600 0 10 400 Widely graded sand with silt (SW-SM); mostly fine to coarse subrounded and subangular sand;
0.9 19 ~10-15% fines; ~5-10% subrounded gravel; coal and cinder; top 175mm black fill, bottom red-brown.
13
1.2 18
— - 83 600 0 12 425 bottom 75mm see description below
1.5 14 coarse subrounded sand; ~20-25% fines; ~10% subangular gravel; wet red-brown.
22
18 20
5S4 300 [ 16 300 Narrowly graded sand with silt (SP-SM); mostly fine subrounded and subangular sand; ~10%
21 100 coarse subrounded sand; ~20-25% fines; ~10% subangular gravel; wet, red-brown.
24
T 27
— Auger refusal at 2.7m
3.0 End of boring 2.7m
Y
T a7
T a0
T a3
Y
T a8
T 52
T 55
58
61
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Boring (B-111)

|client: URS |Project Name: Waterfront Street Reconstruction
|Project Number: 043201 ISite Location: Waterfront Street, New Haven
|Logged By: Rachel Greengas IBorinLCoordinates: North:203140.185 East:292000.036 Station:5+181.99 Offset:5.72
|Date: 11/17/2004 |Dri||ing Contractor: Hardiman Company and Associates
Total Depth: 2.1 meters (7 feet) |Dri||er Foreman: Tony Scaiff
Elevation (ground): 3.331 meters |Dril|ing Method: 87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger
Graphic Log Notes

- 0 % =

¥ = S 3 5

[=] -

8< @ g < 5 ]

=
[2) [ 3 — _
g 28|52 8 |82 22 o
8 FE|SE|o8E| 3| 2% 35
E |23 & Elz-8d8| o e a € Soil/Geologic Description o
= aZ|E| Q]| 2E o E £
£ Eo %: o~ 8= £= S
& |85|2E| £ |RE 5 g
o Q
100mm asphalt; 150mm base course N §

|
o
(&)
v
|

_ S1 600 0 17 350 Widely graded gravel with sand (GW) and Silty sand (SM); GW layer top 250mm consists of~40%
0.6 39 widely graded fine to coarse, subrounded and subangular sand; <10% fines; 40-50% angular gravel;
_ 20 SM bottom 100mm consists of mostly well graded fine to coarse, subrounded and subangular sand;
0.9 11 >20% fines; ~10% subrounded gravel; brick and cinder fragments; damp; red-brown.
_ S2 600 0 9 400 Silty sand (SM); mostly well graded fine to coarse, subrounded and subangular sand;~30-40%
1.2 11 fines; ~10% subrounded gravel; moist top 250mm, wet bottom 150mm red-brown.
_ 11 bottom 75mm see description below
1.5 ) 16
. S3 450 0 20 300 Widely graded sand with silt (SW-SM); mostly widely graded fine to coarse, subangular and subrounded
1.8 51 sand; ~10% fines; ~10-15% subangular gravel; damp, red-brown.
100
21 Auger refusal at 2.1m
_ End of boring 2.1m
24
T 27
T30
Y
37
Y
43
48
49
52
55
58
6.1
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Boring (B-112)
Client: URS IProject Name: Waterfront Street Reconstruction
Project Number: 043201 |Site Location: Waterfront Street, New Haven
lLogged By: Rachel Greengas |Boring Coordinates: North:203031.185 East:291995.2668 Station:5+073.38 Offset:15.94
|Date: 11/15/2004 IDrilIing Contractor: Hardiman Company and Associates
|rotal Depth: 2.9 meters (9.5 feef) IDriller Foreman: Tony Scaiff

|Etevation (ground):

3.124 meters

|Dritling Method:

87.5 millimeters (3-1/2 inch) ID Hollow Stem Auger

Graphic Log Notes:
[ —
E= %0 E
55 = £rg 3 2
€ @ [ ko] x 5] [1]
S < 22< K| @
(&} 2 5]
@ O — -
o o0 =3 @ 2w )
§ |FE|S8| 8-/ 28| §8 g
% 23 £ g8 28 E g g2 Soil/Geologic Description 2
= S = ~ = o =
5 5E|8E| £78%F| ®F g
[=] (0]
- S1 600 0 8 325 Silty sand with gravel (SM); mostly widely graded fine to coarse, subangular and subrounded
0.3 12 sand;~15-20% fines;~10-15% subrounded gravel; wood fragments; damp, dark brown.
15
0.6 8-
_ S2 600 ] 16 175 Silty sand with grave! (SM); mostly widely graded fine to coarse, subangular and subrounded
0.9 39 sand; ~15-20% fines; ~15% subangular gravel; brick and cinder fragments; damp, dark
. 18 brown.
1.2 12
— S3 600 0 4 325 bottom 75mm see description below
1.5 4 fine to coarse, subrounded and subangular sand; <56% fines; <5% subrounded gravel; SM
- 3 bottom 150mm consist of mostly well graded fine to coarse sand, subrounded and subangular;
1.8 3 ~20-25% fines; ~15% rounded gravel; SW and SM moist, red-brown.
_ 54 600 0 8 325 Silty sand (SM); mostly widely graded find to coarse, subrounded and subangular sand;
2.1 4 ~20-25% fines; ,56% subrounded gravel; wet, red-brown.
6
24 14
_ S5 375 0 16 200 Silty sand (SM); mostly well graded fine to coarse, subrounded and subangular sand;
27 29 ~10-15% fines; <5% subrounded gravel; moist; red-brown.
100
3.0 Auger refusal at 2.9m
_ End of boring 2.9m
34
a7
a0
43
48
~ as
52
" 55
~ 58
X




SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
WATERFRONT STREET RECONSTRUCTION

NEW HAVEN, CONNECTICUT

FEBRUARY 28, 2005

REVISED OCTOBER 17, 2008
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‘19 Margaret Circle
Jaugatuck, Ct. 06770
el (203) 729-5435
ax (203) 729-5116

TEST BORING REPORT

BORING # B-1

| cLient

New Haven, Conhecticu

CARDINAL ENGINEERING, INC.

PROJECT NO

ROCK CORE DIA. DRILLER

J. Lloret - | DATE 8727704

OFFSET

METHOD 2 174" HSA INSP -

PAGE  OF °

__S.P.T. SAMPLE

A

70 |

12-18 | 18-26 | rec | wotes | oepra

FIELD IDENTIFICATION OF SOILS

0-6

6-12

0.4

4.0

Red 8r. C-F Sand and C-F-:Grav‘el, c
Cobbles (Fill)

50 | 7.0

4n MOIST

7.0

Blk M-f Sand and C-F Gravel, Some Silt

9.0

Red Br M-F Sand

10.0 16

50

100 WET

12.5

Red Sandstone

BLOWS ON CASING
DRILL TIME PER FOOT
SPT 140# 30"FALL
13/81D°SS

TRACE - 1-10%
- 10-20%  M-F MEDIUM TO FINE

LITILE ( s j
SOME - 20-35X ~ C-F COARSE TO FINE.

AND - 35-50K GO-GROUNDWATER LEVEL

~Refusal =~ 12.5 .
End of Boring - 12.5
 GM.0. - 7.0

__MEIGHT OF HAMMER




PROJ

VEIGHT OF nmnsn"

) SOCIATED BORINGS cO INC TEST BORING REPORT ]
119 Margaret Circle : ‘
laugatuck; Ct. 06770 : ‘ |
el (203) 729-5435 _ YoM
ax (203) 729-5116 BORING # B-2 =
.  CLIENT  CARDINAL Ensmeeamn, INC.
PROJECT NO _ROCK CORE DIA. PRILLER J. Lloret DATE 8/27/06
OFFSET ‘ METHOD. 2 1/4" HSA INSP. PAGE .05
DEPTH S.P.T. SAMPLE A FIELD IDENTIFICATION OF SOILS
FROM T0 0-6 6-12 12-18 18-24 Rec | NOTES | DEPTH . _
0.4 ——Bituninous Concrete .
Trap Rock
3.0 v ,
‘ Red Br. H-F Sand-and C-F Gravel
5.0 6.5 12 26 50 X & | worst 5.5 ’
Red Sandstone
9.0 ‘ _
Refusal - 9.0
End of Boring - 9.0
6.H.0. - 6.0
BLOWS ON CASING | Trace - 1-10%
DRILL TIME PER FOOT ;LlTTLE - 10-20% M-F- HEDIUH 10 FINE- &
SPT 140# 30MFALL ME: - 20-35% - C-F/COARSE TO FINE. i
13/8 10-SS X  35 503 ‘GW GROU ,VATER LEVEL‘ SRR



Margaret Circle
Ct. 06770
(2 ‘3) 729 5435

sociuzn Bonmes Co INC

BORING # B-3

TEST BORING REPORT

CLIENT

~“waterfront Street -

TOMN -  Haven -¢§nne¢;i¢utxwv

~ CARDINAL €

PROJECT: NO

ROCK' CORE. DIA.

DRILLER

GINEERING, mc. ;

30A1£ 8/27/04

OFFSET

METHOD - 2 1/4% HSA

INSP

J. Llor_etfﬁ

PAGE

S.P.T. SAMPLE. A

10 0-6 6-12

18-24 REC | NOTES

DEPTH

FIELD IDENT!FICATIOH OF SOILS

12-18

0.4

2.0

5.0 5.5

4 MOIST

5.0

: _§9._Kpck '
Red Br. M-F Sand and Silt

‘Some c-F Gravel

10.0

Red Sandstone

‘BLOWS ON CASING
ORILL TIME PER FOOT
SPT 140% 30"FALL
13/816ss
VEIGHT OF HAMMER

TRACE '~ 1-10%.

LITTLE ~ 10-20% M-F MEDIUM TO FINE
SOME. - 20-35% " C~F COARSE TO FINE
AND - 35-50% GHO GRWNDVATER I.EVEL

Refusal - 10.0
End of Boring - 10.0

G.W.0. - 6.0




BORINGS co INC

) 729-5435
729-5116

TEST BORING REPORT

BORING # B-4

“PROY

TONN

o New n@v’en,, COmectrcut

. CARDINM. ENG!NEERIHG, INC.

CLIENT

PROJECT NO _Rock _con_g._bu. ORILLER 4. Lloret . om's 8/27/04
OFFSET METHOD 2 174" BSA INSP ' PAGE__ OF
S.P.T. SAMPLE A | FIELD IDENTIFICATION OF SOILS
10 | 06 6-12 }12-18 | 18-24 | rec | wores | oeprw ‘
k 0.5 Jltmms_mrg&e__._._
2.0 c«:ncrg;_g
Red Br. M-F Sand and silt
: Some C-F Gravel
5.5 62 _X X X 4n MOIST 5.0
Red Sandstone
10.0 ,
‘Refusal - 10,0
End of Boring - 10.0
G6.M.0. - 6.0
BLOWS ON CASING TRACE - 110X ST
DRILL TINE PER FOOT LITTLE - 10-20% “M<F MEDIUM TO FINE ; o
. SPT 140# 30"FALL SOME - 20-35% - C-F COARSE TO FINE '
13/81D'SS .nno‘ 35-50% - euo-snwnoumn LEVEL P
:uemur OF: umaea - i DR, S



 BORINGS CO INe. ' TEST BORING REPORT
aret CiI'C].e ‘ : » .

nag ck, Ct. 06770
; 729-5435 v
ok (203} 129-s116 BORING # B-5

CCLEENT

_PROJECT o ROCK CORE DIA. ORILLER J. Liopet | |
, OFFSET | mETHOD 2 174 HSA. INSP " R |
DEPTH ___S.P.T. SANPLE | A
FROM o | 06 | 612 | 1218 | 182 | rec | wotes | oeom - :
0.5 | Bitiminous Concrete
' 20 | __ Concrete ' '
Red Br. M-F Sand and Silt
Some €-F éravel
5.0 7.0 12 16 21 | 2 | 2o | wer ‘ '
10.0 | 10.3-| 50/3v X X X 3v NET 10.0 ;
Red Sandstone
12.0 _ k
Refusal - 12.0‘
End of Boring = 12;6
6.W.0. - 6.0
it
BLOWS ON CASING : TRACE - 1-10%
DRILL TIME PER FOOT- LITTLE - 10-20% - M-F MEDIUM TO FINE : S
SPT 140# 30"FALL , SOME - 20-35%  C-F COARSE TO FINE e - .
13/81DsS AND - 35-50% GNO-GROUNDWATER LEVEL R RN “
VEIGHT OF umnen Pl




£

250CIATED BORINGS CO INC TEST BORING REPORT PROS

M19 Margaret Circle _ ‘
jaugatuck, Ct. 06770 | |

‘el (203) 729-5435 L -
ax (203) 729-5116 ,BORING # B-6

CLIENT ~ CARDINAL ENGINEERING, INC.

PROJECT NO | RocK: CORE DIA. ' DRILLER J. Lloret. . .| DATE 8/27/04
OFFSET | METHOD 2 1/4" HSA _ | INSP PAGE™ OF

DEPTH S.P.T. SAMPLE A v " FIELD’ IDENTIFICATION OF SOILS
FROM 10 | 0:6 1 612 | 12-18 | 18-24 | rec | wotes | oepru ‘ '

0.5 . Bitupinous Concrete :
2.0 |. ' _Concrete
Blk. M-F Sand and C-F Gravel

., 5.0 | 7.0 | 10 12 12 14 120 WET 5.0

Red Br. M°F Sand and Silt

Some C-F Gravel

3 [y 10.0 10.5 50 X X X u VET 10.0

Red Sandstone

s e

3 13.0
| :  Refusal - 13.0

g ' ' End of Boring - 13.0

6.M.0. - 2.0

- BLOMS ON CASING TRACE - 1-10% , ‘
. DRILL TIME PER FOOT ‘ LITTLE - 10-20%  M-F MEDIUN TO FINE . S ' ;
'SPT 140# 30"FALL - | soME - 20-35% - CF COARSE TO FINE R U J]

13/8 1D $§ ‘ AND - 35-50X  GHO-GROUNDWATER. LEVEL
- NEIGHT OF  HAMMER . S R




SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
WATERFRONT STREET RECONSTRUCTION

NEW HAVEN, CONNECTICUT
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SM - 001 - MREV. 1/94 BORING REPORT Hole No. 8.25
DRILLER STATE OF CONNECTICUT Line & Station NB-,_6+_83Z.;045 :
P. Brown DEPARTMENT OF TRANSPORTATION Offset (m) 19.784m RT.
. INSPECTOR TOWN: _New Haven, Connecticut N. Coordinate 203689.74
RTS PROJECT NAME: 1-95 New Haven Harbor Crossing, B |E. Coordinate ___ 292073.64
SOILS ENGINEER PROJECT NUMBER: 92-532 / 0228-001.1 URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: _ Warren George, Inc. PRIME DESIGNER
Surface Elevation(m): 1.9 Casing Auger Mud Sampler Core Barrel
Date Started: 12 October 2001 Utilized X X X X
Date Finished: 12 October2001—-- i Type BW | -NW | HW | Pips -} Soiid- | Hollow | Bentonite | SS B(st) | B(dt) | NX(st) | NX(d)
Groundwater Observations Size L.D. (mm) | 60 76 | 100 | 84 35 35 35 55 55
Y@ Mud mafter N/A  hours {Hammer (kg) | 136 | 136 | 136 | 138 Bit 63.5 Type X | Diamond
Y@ m after hours | Fall (m) 06 | 06 | 06 | 08 0.76 of bit Carbide
D . SAMPLE BLOWS
E %?:x‘sg PER 0.15 MET%RS gTR:TA FIELD IDENTIFICATION OF SOIL
HA
P | per DEPTH PEN. | REC ON SAMPLE GE REMARKS (INCL. COLOR, LOSS
hat | INMETERS | NO. Tye| o 1045 l030-|04s.| DEPTH
T a : X : OF WASH WATER, ETC
y | meter | FROM-TO m | m 0.150.30 | 045 | 0.60| ELEV. .ETC.)
FH0-55 minferred
5
5.50
360] Decomposed Bedrock 5.5-7.62 m, mfered
7.62
7.62-9.14 c1|1s2] 180} € [REC= 99%; RQD= 78%) 572| Good qualty, cemented to well cemented, sighty to moderalely
ime: 3,3,4,4,5] wea(heuedxedbmm.ﬁteglan.m race Gravel,
;uggedded Conglomerate, fracturing 0-80 degrees, ﬁacmmg dong
.14 - 10.66 c2 152} 18] C [REC= 99%; RQD= 83%] Good quality, cemented lo well cemented, slightly fo modecalely
ime: 4.3.3,3,31 weathered, red brown, fine grain, SANDSTONE, frace o fitle Gravet,
Quartz & Greenstone, fracturing 0-20 degrees
10
Casing Meters of NOTES: Spun casing to bedrock at 7.62 m, roller bit chatter at 5.5m,
Size From (m)| To (m) Eath |  Rock decomposed bedrock inferred, grouted on completion.
HW 0.0 6.1 7.62 m 3.04 m
No. of Soil Samples (SS / UP)
4] 0
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Tes! SS=Spit Spoon SSL=targe Sphit Spoon (76mm) Hole No. B-25
.l PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% 1 Sheet 1 of 2




U iarriondans -

SM - 001 - M REV. 1/84 BORING REPORT Hote No. - )
DRILLER STATE OF CONNECTICUT Line & Station NB 6+837.045.
P. Brown DEPARTMENT OF TRANSPORTATION Ofiset(m) 49, 84m RT.
INSPECTOR TOWN: New Haven, Connecticut N. Coordinate 203689,
RTS PROJECT NAME: 1-95 New Haven Harbor Crossing, B |E. Coordinate _ 292073.64
SOILS ENGINEER PROJECT NUMBER; 92-532/0228-001.1. URS Corporation
GeoDeslign, Inc. BORING CONTRACTOR: Warren George, Inc. PRIME DESIGNER
Surface Elevation(m): 1.9 Casing Auger Mud Samples Core Barrel
Date Started: 12 October 2001 Utiized X X X X
Date Finished: _12:October-2001 Type gw | Nw | Hw | Pipe | Solid | Hoflow | Bentonite | SS Bst) | B | Nxsy | Nxid)
Groundwater Observations Size!D.(mm) | 60 | 76 | 100 | 84 35 35 35 55 55
Y@ Mud mafter _N/A hours|Hammer(kg) | 136 | 136 | 136 | 136 Bit 635 Type X . | Diamond
_!_@ m after hours | Faft (m) 06 | 06 06 | 06 0.76 of bit Carbide
g %‘l’g\;’,‘sg SAMPLE PER g%g“nvgrms STRATA FIELD IDENTIFICATION OF SOIL
o DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
+ | far | INMETERS | No. Tyee | o. |0.15-|0.30-|045-| DEPTH OF WASH W
o | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | ELEV. ATER, ETC)
10.66
-B.76
End of Exploration 10.66 m
15
20
Casing Meters of NOTES:  Spun casing to bedrock at 7.62 m, roller bit chatter at 5.5m,
Size From (m)| To(m) Earth * Rock decomposed bedrock inferred, grouted on completion.
HW 0.0 6.1 762 m 3.04 m
No. of Soil Samples (SS/ UP)
o | 0
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=L d Piston V=Vane Test SS=Spit Spoon SSt=Large Spht Spoon (76mm) Hole No. B-25
PROPORTIONS USED: Trace=1-10% Litlle=10-20%, Some=20-35%, And=35-50% 1Sheet 2 of 2




SM- 001 - M REV. 1794 BORING REPORT [ Hole No.
DRILLER STATE OF CONNECTICUT Line & Station
P. Brown DEPARTMENT OF TRANSPORTATION Offset (m)
' . INSPECTOR TOWN: _New Haven, Connecticut N. Coordinate 203668 9
RTS PROJECT NAME: 1-95 New Haven Harbor Crossing, B___ | E. Coordinate ___ 292082.66
SOILS ENGINGER PROJECT NUMBER: _92-532/0228:001.1 URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: _ Warren George, Inc. PRIME DESIGNER
Surface Elevation(m): 3.61 Casing Auer Mud Sampler Core Barrel
Date Started: 17 September 2001 | Utiized , X X X
Date Finished: 17 Soptember 2001 | Type aw | nw I nw | Pipe | Soid | Holow | Bentonite | SS ) | By | sy | nxedy |
Groundwater Observations sizelD.¢om) | 60 | 76 | 100 | 64 35 35 | 35 | 55| 85
Y@ Mud mafter N/A  hours {Hemmer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type X | Diamond
YyYa m after hours. | Fafl (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D : SAMPLE BLOWS
e %Tix‘é’ PER 016 METERS ng{iNATGAE FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T a .15- 1 0.30- { 0.45- OF WASH W,
b | meter | FROM-TO m | m 0.15|030} 045|060 | ELEV. ATER, ETC.)
6.00-061 i 1661|038 ] S5 | 5 14| 25 | 2 358\ Dense, gray brown, GRA .
061-1.22 2 loet|o4a3| ss | 14 | 18] 16 | 2 Dense, dark brown, fine-medium SAND, litde five-ooarse Gravel, SA
{FILL)
1.22-183 3 o6t |lose| ss | 33 | a8 | 33| 38 Very dense, dark brown-black, fine-medium SAND, il fine-coarse
Gravel, little SH_ trace Cinders (FILL)
305-366 4 |o61|01s| Ss| 5 6 8 6 Medium dense, brown, fine SAND and REBAR, trace S (FILL)
5 467-5.28 5 {o61|041) 85| 5 7 9 10 Medium dense, red brown, five-medizm SAND, race S& (FILL)
6.10-6.71 6 |oei|os1|ss| 3 3 4 1" Loose, fight brown, fine-medium SAND and SILT
6.50
-2789
762-8.23 7 {oe1 o3| ss | o 2} 1] Medim dense, ted brown, fine-medium SAND, e fie Gravel, ftde
St
9.14
9.14-10.66 ct |1s2|128)] ¢ [REC= 83%; RQD= 52%] 553]  Farquaity, cementsd 1o poodly cemented, moderalsly 10 ighly -
ume33333 weathered, red brown {motiled), fine to coarse grain, ARKOSE
SANDSTONE, trace Graved, Sltstone nlerbeddng.ﬁmmw
10 degrees
Casing Metersol .- NOTES: AutomaticfHammer. offset due to utillties, hole grouted on
Size From (m) | To (m) Earth Rock completion.
PW-127mm 0.0 7.6 9.14 m 1.52 m
No. of Soil Samples (SS/ UP)
76 | 0
_ ‘ SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Urndisturbed Piston V=Vane Test $S=Spit Spoon SSL=Large Spiit Spoon (76mm) Hole No. B-61
i PROPORTIONS USED: Trace=1-10% Litlle=10-20%, Some=20-35%, And=35-50% Sheet 1 of 2
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SM-001- MREV. 194 BORING REPORT | Hote No.
o DRILLER STATE OF CONNECTICUT Line & Station
o P. Brown DEPARTMENT OF TRANSPORTATION oftset(m) ____ 15. RT.
. INSPECTOR TOwN: _New Haven, Connecticut N.Coordinate  203668.9
RTS PROJECT NAME: 1-95 Now Haven Harbor Crossing, B |E. Coordinate __ 292082.66
SOILS ENGINEER PROJECT NUMBER: _92-532/0228-001.1 URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: _Warren George, Inc. PRIME DESIGNER
Surface Etevation(m): 3.61 Casing Auger Mud Sampler Core Bairel
Date Started: 17 September 2001 | Uiikzod ] b3 X : X
Date Finished: __17 September 2001 | Type pw | 8w | Hw | Pipe | Soid | Holow | Bentonite| sS Bist) | By | toxsy | ooy |
Groundwater Observations SizetD.(mm) | 60 | 76 | 100 | 64 35 35 35 55 55
Y@ Mud mafter _NA hours [Hammer(kg) | 138 | 136 | 136 | 136 Bit 63.5 Type | X | Diamond
Y@ m after hours | Fal (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
g %lasm:rg SAMPLE PER g:gXAVSTERS STRATA FIELD IDENTIFICATION OF SOIL
o i DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
T | nar INMETERS | NO. Twe| o. lo4s]030-]04s.| DEPTH .
y | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 060 | ELEV. OF WASH WATER, ETC.)
10.66
-7.05
End of Exploration 10.66 m
15
20
Casing Metersof - |NOTES:  Automatic Hammer, offset due to utilities, hole grouted on
Size From (m)} To(m) Earth Rock completion.
PW-12Tmm | 0.0 7.6 914 m| 152 m
No, of Soil Samples {SS7 UP)
716 0
‘ SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undistrbed Piston V=Vane Test SS=Spiit Spoon SSL=Large Spit Spoon (76mm) Hole No. B<61
) PROPORTIONS USED: Trace=1-10% Litlle=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2
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SM-001 - MREV. 194 ' BORING REPORT | Hote No. B-65 N S
_DRILLER ~ STATE OF CONNECTICUT | Line & Station ___NB 6+993.662
'P. Brown DEPARTMENT OF TRANSPORTATION Offset (m) 21.516mRT.
. INSPECTOR TOWN: _New Haven, Connecticut N.Cootdinate  203533.82
RTS PROJECT NAME: 1-95 Now Haven Harbor Crossing, B |E.Coordinate _ 292108.37
SOILS ENGINEER PROJECT NUMBER: 92-5321 0228-001.1 URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: _Warren Goorge, Inc. PRIME DESIGNER
Surface Elevation(m): 7.71 ' Casing . Auger Mud Sampler Coxe Barrel
Date Started: 13 Seplember 2001 | Utikzed ; X X
Date fFinished: 13 September 2001 1 Type BW I N | Hw | Pips | Solid | Hotiow:| Bentonite | SS Bs) | B | sy ey
_ Groundwater Observations SeetD.mmy | 60 | 76 | 100 | 64 35 3 | 35 | 85| 55
Y@ Mud mafter NA howrs [Hammergg) | 136 | 138 | 138 | 136 Bit | €35 Type Diamond
ye m after hows|Faam) | 06 | 06 | 08 | 08 0.76 of bit Caibide
D : SAMPLE BLOWS
" %?:Jysg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN.| REC | O SaupLER CHANGE REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type < DEPTH
T | half 0- 10.15-10.30- | 0.45- OF WASH WATER, ETC
p | meter | FROM-TO m|m 0.5 030 | 0.45 | 0.60 | ELEV. - ETC)
0.00 - 0.61 1 0.6t | 0.61 8S 7 22 19 15 7.66]\ Dense, brown, fne-mediim SAND, ttie fine Graved, ittle S, Trace
\ Cinder, FitL. [
1.52-213 2 0.61 030 $S 13 1 14 16 mmmm,m.mmmmm(m
fitte S2, trace Brick, trace Cindes, FILL
3.05-3.66 3 |o61] 03] ss 6 | 7 8 3 Medium dense, red brown, fine-coarse SAND, some fine-coarse
. Graved, fitle St
457-518 4 {osrjoss| ss) s | 5] 2] 7 Medm dense, black-ted boown, fine-mediun SAND, it fine
5 Gravel, little Asphal, Btie SH, FILL
6.10-6.71 5 06t | 036 | SS 13 33 41 19 Very dense, black-red brown-while, fine-medim SAND, some
fine-coarse: Gravel, Kttho SM, trace Asphalt, trace Glass, FiLL
7.62-8.23 6 0.61 0.30 §S 15 2 17 17 Dense, red brown-gray-black, fine-medium SAND, some fine.coarse
Gravel, fittle Sit, FILL
8.50
0.79
9.14-9.75 7 0.61 $S 25 31 50 59 Vesy dense, red brown, fine-medium SAND and SiLT, ittle fine
9.75 ¢ oK
10 - 768
Casing Meters of . [notes:  Automatic Hammer, grouted G COmpIeHOn.
Size From (m)| To(m) Earth Rock’
PW-127mm 0.0 9.14 9.75 m 0.00 m
No. of Soil Samples (5SS 7UP)
m | 0

SAMPLE TYPE CODING: D=Drivent C=Core A=Auger UP=Undistusbed Piston V=Vane Test SS=Spft Spoon SSL=Large Spht Spoon (76mm)

PROPORTIONS USED: Trace=1-10% Litlie=10-20%. Some=20-35%, And=35-50%

Hole No. B-65
Sheet 1 of




SM- 001 - MREV. 1/94 BORING REPORT | Hole No.
i~ DRILLER STATE OF CONNECTICUT Line & Station
: J. Lioret DEPARTMENT OF TRANSPORTATION Offset (m)
' . INSPECTOR |Town: New Haven, Connecticut. N. Coordinate 203700 73
RIM |PROJECT NAME: 195 New Haven Harbor Crossing, B |E. Coordinate 292125 39
SOILS ENGINEER PROJECT NUMBER: 92-532/0226:001.1 on
GeoDesign, inc. BORING CONTRACTOR: _ Associated Borings, Co. Inc. PRIME DES!GNER
Surface Elevation(m): 2.84 Casing Auger Mud Sampler Core Barvel .-
Dalg Started: 1. November 2002 Utized _ X , T i ]
Date Finished: _4'November 2002 Type ew | Nw | HW | Pipe | Soid | Hollow ss 8 | s@n | sy | ooy
Groundwater Observations SizetD.(mm) | €0 | 76 | 100 | e4 35 3 35 65 :
h 4] m after hours {Hammer(kg) | 136 | 136 | 136 | 138 Bit 63.5 Type ‘Diamond
Y@ m after hours | Fal (m) 06 | 06 { 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS B
e (;:'a:v:nsg pEORN og: n%?.Té%Rs (S:‘:RATA FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN. | REC APLER HANGE REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type ‘ i DEPTH
T | hatf , 0-_ 10.15-10.30- 0.45- OF WASH WATER, ET:
b | meter | FROM-TO m { m 0.15 | 0.30 | 0.45 | 060 | ELEV. WATER, E7C.)
5
640
-3.56
7.01.7.16 1 0.15 | 008 | SS !3’0.15n'1 732 &mmhbmm , some S, tracs fine
7.32-8.84 1 1521127 € {REC= 84%; RQD= 45%) 348
[Time: 2, 1.5, 3, 25, 25) m@m, Fighiy weafhered, very ickly bedded
8.84 - 10.36 2 1521 142 C. REC= 93%; RQD= 37%} ] Poor quakly, cemented to poody cemented, very thick bedded, highly -
ffime: 3,5, 5, 3,4] weat,heved SANDSTONE {very friabie} (sections with Clay around
core,
10 -
Casing Meters of » | NOTES: lnferred decomposed sandstone from 6.40m to 7.32m. Catheéad
Size From(m)} To(m) Earth Rock_ and safety hammer. Hole grouted upon completion.
HW 0.0 7.16 7.32 m 1246 m
No. of Soil Samples (SS / UP)
M|

®

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Spiit Spoon SSL=Large Split Spoon (76mm)
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

HoleNo. Z-7

Sheet 1 of




SM-001- MREV. 1754 BORING REPORT Hole No.
DRILLER STATE OF CONNEQIICUT Line & Station +863.723
J. Uoret DEPARTMENT OF TRANSPORTATION Offset (m) 24.804m LT.
‘ INSPECTOR TOWN: Now Haven, Connecticut N. Coordinate 20370073
RIM PROJECT NAME: |-95 New Haven Harbor Crossing, B |E. Coordinate ___ 292125.39
SOILS ENGINEER PROJECT NUMBER: 92-532 /0228:001.1 URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: _ Assoclated Borings, Co. Inc. PRIME DESIGNER _
Surface Elevation(m): 2.84 Casing Auger Mud Sampler ' Core Barrel
Date Started: 1 November 2002 Utiized i X
Date Finished: 4 November 2002 Type BW | Nw | HW | Pipe | Soid | Holiow Ss Best) | By | nxest) | noxay
Groundwater Observations SizetD.(mmy| 60 | 76 | 100 | &4 35 35 3 | 58 55
Y@ m after hours {Hammer(kg) | 138 | 136 | 136 | 136 Bit 635 Type Diamond
Y@ m after hours { Fall (m) 06 | 06 | 08 | 08 0.76 of bit Carbide
D : SAMPLE BLOWS
g |Eoing PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N R DEPTH PEN. | REC SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
IN METERS | NO. Type ; DEPTH
T half 0- 10.15-]0.30-] 0.45- OF WASH WATER
b | meter | FROM-TO m | m 0.15| 030 | 045 | 060 | ELEV. - ETC)
10.36- 11.88 3 |152] 152] C [REC= 100%; RQD= 70%] Fair quaity, cemented, very thickly bedded, modesately weathersd
[Time: 2, 3, 4, 4, 4} SANDSTONE
11.88 - 13.40 4—{-1.52——1.52~—C——{REC= 100%; RQD= 82%}— Good quality, cemented, siightly weathered, thick bedded,
[Time: 3,6,7,3.§] SANDSTONE (76 friable layer suwounded by Ctay 305mm from
baseof core)
‘ 13.40 - 14.92 5 1.52 1.52 [ [REQ= 100%;_ = 1.00%] Exceflent quality, cemented, shghlly weathered, thick bedded
‘ {Time: 5,5, 4, 4, 4) SANDSTONE (red Sandstone interbedded with two 305mm ayers of
gray coarser grained fthic Sandstone)
19 14.92 - 16.44 6——1.62-1~1.562~]—C——{REC= 100%; RQD= 83%|— Good quaily, cesmented, slightty weathered, thick bedded
[Time: 2,5, 4,4, 4] SANDSTONE
16.44 - 17.96 7 |152)130| C {REC= 86%; RQD= 68%] Fair quality, cemented, sighlly weathered, thick bedded
{Time: 4,3,4,4,4] SANDSTONE
17.96 - 19.48 8 1527} 1.22 C TREC=80%; RQD= 60%] | Fair quality, cemented to poorly cesrented, sighly weathered, thick
: {Time: 4,4, 4,8, 4) bedded SANDSTONE
19.48
-16.64
20 End of Exploration 19.48 m
Casing Meters of . _|nOTES: Inferred decomposed sandstone from 6.40m to 7.32m. Cathead
Size From (m}| To (m) Earth Rock and safety hammer. Hole grouted upon completion.
HW 0.0 7.16 7.32 m 1246 m
No. of Soil Samples (SS/ UP)
m |
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SSsSplt Spoon SSL=Large Spiit Spoon (76mem) Hole No. Z~7
PROPORTIONS USED: Trace=1-10% Littke=16-20%, Some=20-35%, And=35-50% Sheet 2 of 2




SM - 001 - M REV. 194 BORING REPORT [ tyore No. 78 I
ORILLER STATE OF CONNECTICUT tne & Station  NB6+902.0
‘ v G. Broulllette DEPARTMENT OF TRANSPORTATION Offset {m) 28.424 m RT.
INSPECTOR TOWN: _New Haven, Connecticut N. Coordinate __203623.73
TAS PROJECT NAME: 1-95 New Haven Harbor Crossing, B |E. Coordinale __ 292077.98
SOILS ENGINEER PROJECT NUMBER: 92.532 / 0228-001.1 URS Corporation
GeoDeslgn, Inc. BORING CONTRACTOR: _ Guild Drilling Co., Inc. PRIME DESIGNER
Surface Elevation(m): 3.02 Casing Auger Mud Sampler Core Bamel
Date Started: 12 November 2002 Uiiized X X X
Date Finished: 13 November 2002 Type BW | NW | HW | Pipe | Soid | Holow sS Bist) | B | nxesy | Nx)
Groundwater Observations SizelD. (mm) | 60 76 | 100 | 64 35 35 35 55 85
Y@ 244 mafter 16.5 hours [Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type X | Diamond
Y@ m after hours | Fail (m) 06 | 08 | 06 | 06 0.76 of bit Carbide
D SAMPLE BLOWS
g |29 PERO.1SMETERS | STRATA FIELD IDENTIFICATION OF SOIL
DEPTH PEN.| REC ON SAMPLER CHANGE
P per - : REMARKS (INCL. COLOR, LOSS
b | meter | FROM-TO m | m 0.15 | 030 | 045 | 060 | ELEV. OF WASH WATER, ETC.)
A 4
5
5.79
277
7.32
7.32-884 1 152|137 ] ¢ [REC=90%; ROD=73%] | 4.30| Far quaiity, cemented, sightly weathered, ek bodded
[Mime: 2,2,2,2,9) SANDSTONE
£.84 - 10.36 2 1152 ] 134 ¢ JREC= 86%; RQD= 85%)— Good quality, cemented, sightly weathered, thick bedded, gray
(fime: 2,2.2,2, 3 CONGLOMERATE
10
Casing Meters of ~ |notes:  Cathead and safety hammer. Decomposed Sandstone inferred at
Size From (m)| To (m) Earth Rock 5.79m. NW casing to 7.32m. Hole grouted upon completion.
HW 0.0 5.79 732 m 18.28 m
No. of Soil Samples (SS / UP)
0
. SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undislutbed Piston V=Vane Test $S=Spit Spoon SSL=L.arge Spll Spoon (?6mem) Hole No. Z-8
: PROPORTIONS USED: Trace=1-10% Litle=10-20%, Some=20-35%, And=35-50% Sheet 1 of 3




7 SM-001-MREV. 184 T BORING REPORT | 11010 o
o ORILLER . STATE OF CONNECTICUT Line & Station
____G.Brouillette DEPARTMENT OF TRANSPORTATION Oftsat (m)
. ~ INSPECTOR TOWN: _New Haven, Connecticut N. Coordinate i
_TAS PROJECT NAME:_|-95 New Haven Harbor Crossing, B | E. Coordinate 292077 98
SOILS ENGINEER PROJECT NUMBER: 92-532/0228-001.1 : URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: __Guild Drilling Co., inc. PRIME DESIGNER
‘] Surface: Elevauonim) 3.02 Casing Auger Mud |  Sampler ComBanel o
Date.Started:. . 12 November 2002 ... | Utized i X X, . x 1.
Date Finished: 13 November 2002 | Type "BW | NW | HW | Pipe | Soid | Hoflow ss st) | B(d) | NGt | hoxdy.
Groundwater Observations Size)D.(mm) | 60 | 76 | 100 | &4 35 3 | 35 55 55
Y@ 244 matter _16.5 hours |Hammergg) | 136 | 136 | 135 | 138 sit | 635 Twe | X loamond
A 46 m after hours | Fal (m) 06 | 06 | 06 } 06 0.76 of bit | carbide
D SAMPLE BLOWS
e %ﬁr:sg Psg ogmﬁias STRATA FIELD IDENTIFICATION OF SOIL
o DEPTH PEN.| REC | N CHANGE REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type DEPTH ,
T | haif 0- ]0.15-]0.30- | 0.45- OF WASH WATER, ETC.
y | meter | FROM-TO m | m 0.15 | 0.30 | 045 | 0.60 | ELEV. ER, ETC)
10.36- 11.88 3 1s2]149] ¢ [REC= 98%; RQD= 82%) Good quality, cemented fo poorly cementeéd; moderately !
mmz 2.2.22] thick bedded, gray conglomerate SANDSTONE to red arkose
SANDSTONE o gray CONGLOVERATE
11.89- 13.41 4—}-152-11.164—C {REC= 76%; RQD= 73%}— Fair quality, cemented, sightly weathered, thick bedded, gray
[Time: 2,2, 2,2, 3} CONGLOMERATE to red arkase SANDSTONE
. 13.44-14.93 5 |152) 14| ¢ [REC= 95%; RQD= 85%)] Good quality, cemented 1o poory cemented, moderlely weathered,
[Time: 2,2,2,2,3) thick bedded red arkose SANDSTONE 1o gray CONGLOMERATE 10 -
v red arkose SANDSTONE :
15 14.94 - 16.46 6 152714 C {REC= 98%; RQD= 97%] Excellent quality, cemented, fresh medium bodded, red arkose
[Tme:2.2.2 2, 2] SANDSTONE to gray conglomerale Sandsione fo red arkose
SANDSTONE o gray CONGLOMERATE
16.96 - 18.48 71527 1,52 | C | IREC= 100%; RQD= 100%™} Exoclient quality, comented, resh tick bedded, rod
{fime:2,2,2,2,7 SANOSTONE fo gray CONGLOMERATE to red arkose
' SANDSTONE
17.88-19.50 | 8 [ 1.52 | 149 C | TIREC= 98%; RQD= 88%] ] Excellent quaity, cemented 0 poaiywnenled sigrmywemrea
[Time: 2,22, 2, 3] medium bedded gray CONGLOMERATE
SANDSTONEmgrayhedOONGLMRATE
19.61-21.03 9 | 152|152 | € | [REC=100%;RQD= 100%)] Exoeflent qualty, comented, fresh thick bedded gray
20 [rm 2, 2, 2,2 2] CONGLOMERATE 10 red arkose SANDSTONE
Casing Meters of ~ |NOTES:  Cathead and safety hammer. Décomposed Sandstone inferred at
Size From (m}| To (m) Earth Rock 5.79m. NW casing to 7.32m. Hole grouted upon completion.
HW 0.0 5.79 732 m 18.28 m
No. of Sol Samples (SS/UP)
0 )
SAMPLE TYPE CODING: D=Dnven C=Core A=Auger UP=Undistrbed Piston V=Vane Test SS=Spst Spoon SSL=Large Spit Spoon (76mm) Hole No. Z-8
PROPORTIONS USED: Trace=1-10% Litle=10-20%, Some=20-36%, And=35-50% Sheet - 2 - of 3




SM-001 - MREV. 1704 BORING REPORT [ Hote No.
DRILLER - STATE OF CONNECTICUT . - Line & Station 0
G. Brouillette DEPARTMENT OF TRANSPORTATION Offsst (m). 28.424 mRT, _
INSPECTOR TOWN: _New:Haven; Connecticut _ _ N. Coordinate 03623.73 .
s ___|PROJECTNAME: 1-95New Haven Harbor Crossing, B ___|E. Coordinate __ 202077.98
SOILS ENGINEER PROJECT NUMBER: 92-532/0228-001.1 URS Corporation .
GeoDesign, Inc. 'BORING CONTRACTOR: . _ Guild:Drilling Co., Inc. PRIME DESIGNER
Surface Eevation(m): 3.02 Cosing = |  Augr Mud | Sampler _Cora Barrel ,
Date Started: 12 November 2002 | uiized x| x| . x|
Date Finished: 13 November 2002 | Type BW | NW | HW | pipe | Soid | Hokow. ss Bish |8y | nxeey | oy
Groundwater Observations sSizatD(mm) | 60 | 76 | 100 | 6s as 33 | 35 | 55 ] &5 |
Y@ 244 mafter 165 hours [Hommergeg) | 136 | 136. | 138 | 136 | _ 8t | &5 Twe | X |Oismond
Y@ m after hours | Fal (m) 06 | 06 | 06 | o8 076 | - | otta Corbide _
s} : SAMPLE ‘ - BLOWS ‘
£ %m‘f Peguogz xpﬁ%Rs STRA;A FIELD IDENTIFICATION OF SOIL
g R DEPTH | pen.| reC AMP | CHANGE REMARKS (INCL. COLOR, LOSS
. INMETERS | NO. Type a5 ‘ DEPTH >
T | half 0- 10:15-10.30- 0.45- OF WASH WAT
y | meter | FROM-TO m | m 0.15]030 | 0.45 {060 | ELEV. ATER, ETC))
2103-2255 | 10 | 152 | 147 | C | (REC=97%;R0D=97%] Exceent quolty, cementsd, reshthick bedded gray
fTime: 2,2, 2, 2, 2] CONGLOMERATE 1o red arkose SANDSTONE
22.56 - 24.08 11 | 182 152 | € | [REC= 100%;RQD= 100%} Excefiend quality, comented, fresh tick bedded, red arkose
. flime:2,2,2,.2 2] SANDSTONE
24.08 - 25,60 12 152] 147 ] ¢ [REC= 97%: RQD=97%) Excelent qualiy, cemented, fresh, thick bedded, red arkose
{Time: 2,2,2,2, 3 SANDSTONE
25
2560
-22.58
€nd of Exploration 25.6
30
Casing_ Meters of . |NOTES:  Cathead and safety hammer. Decomposed Sandstone inferred at_
Size From(m)| To(m) Earth Rock * . 5.79m. NW casing te 7.32m. Hole grouted upon completion.
HW 0.0 5.79 732 m 18.28 m
No. of Soil Samples (S5 /UP)
0 .
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Spit Spoon SSt=Large Spitt Spoon (76mm) Hole No. Z-8
. ‘ PROPORTIONS USED: Trace=1-10% Litlle=10-20%, Some=20-35%, And=35-50% Sheet 3 of 3




SM- 001 - MREV. 194 N BORING REPORT | {010 o, »
"DRILLER STATE OF CONNECTICUT ' [Uine & Station
G. Brouilletie DEPARTMENT OF TRANSPORTATION Offset (m)
. INSPECTOR TOWN: New Haven, Connecticut N. Coordinate
TAS PROJECT NAME: 1-95 New Haven Harbor Crossing, B |E. Coordinate
SOILS ENGINEER PROJECT NUMBER: 92:532/0228-001.1 URS Corporation
GeoDesign, Inc. BORING CONTRACTOR: __Guild Drilling Co., Inc. PRIME DESIGNER
Surface Elevation(m): 8.39 Casing Auger Mud Sampler Core Barrel
Date Started: . -14.November 2002 | utiized x 1 x L X
Dale Finished: 15 November 2002 [vye BW | Nw | HW | Pips | Soid | Hollow ss Bist) | 8oy | NXest) | hoxiet)
Groundwater Observations Size 1.D. (mm) |. 60 76 | 100 84 35 35 35 85 55 -
Y@ _747 mafter 15  hours |Hammer(kg) | 136 | 136 | 136 | 138 Bt | 635 Type | X |Diamond
Yy @ m after tours | Fat (m) o6 | 06 | 06 | 06 | 0.78 of bit Cerbide
g ‘;?:v"'f SAMpLE PER&SO‘A’AVSTERS STRATA FIELD IDENTIFICATION OF SOIL
p | oor | DEPTH PEN. | REC ONSAMPLER | CHANGE REMARKS (INCL. COLOR, LOSS
T hatf IN METERS NO. Type 0- 0.15- 0_30_ 0.45- DEPTH o
w | meter | FROM-TO m | m 015|030} 045|060 ELEV. F WASH WATER, ETC.)

5
5.80
259
Y
Casing Metersol " [NOTES;  Cathead and safety hammer. Boulders inferred to 4.27m depth.
Size From (m)| To (m) Earth Rock Wood, asphalt, shells in tailings from 4.3m to 5.8m._Sand gravel.
HW 0.0 | 10.36 11.89m | 1248 m tallim"s from 5.8m 16:10.1m. NW casing to 11.9m. Ho'lo;gro'u'te'd upon
No. of Soll Samples (SS/-UP) complétion.
0

SAMPLE TYPE CODING: D=Driven C=Care A=Auger UP=Undistirbed Piston V=Vane Test SS=Spit Spoon SSL=Large Spit Spoon (76mm) Hole No. Z-10
PROPORTIONS USED: Trace=1-10% Litle=10-20%, Some=20-356%; And=35-50% Sheet 1 of 3




SM- 001 - MREV. 1754 " BORING REPORT [ iole No. Z-
o DRILLER STATE OF CONNECTICUT Line & Staton -~ N
' G. Brouillette DEPARTMENT OF TRANSPORTATION Offsat (m)
INSPECTOR TOWN: _New Haven, Connecticut N. Coordinate
TAS PROJECT NAME: 195 New Haven Harbor Crossing, B | E. Coordinate __ 2921 08 28
SOILS ENGINEER PROJECT NUMBER: 92-532/0228-001.1 _ URS Corporation__
GeoDasign, inc. BORING CONTRACTOR: _ Guild Drilling Co., Inc. PRIME DESIGNER
Surface Elevation(m): 8.39 . ‘Casing ~ Auger Mud Sampler Core Bamel
Date Started: 14 November 2002 | Utiized 1 X X _ v X.
Date Finished: 15 November 2002 | Type sw | NWw | HW {Pipe | Soid | Holtow ss Bist) | e | nxist) | nxiy
Groundwater Observations SizelD.(mm) | €0 | 76 | 100 | 64 35 35 35 55 55
Y@ 747 mafter 15 hours |Hommer(kg) | 136 | 1368 | 136 | 136 Bit 635 Type | X __ {Oiamond
yYe m after hours | Fall (m) 06 { 08 | 06 | 06 0.76 of bit Carbide
D - SAMPLE BLOWS
e %f‘:x‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type DEPTH
T | haf C- 10151030 | 045 OF WASH WATER, ETC.)
y | meter | FROM-TO m | m 0.15 | 0.30 | 045 ] 060 | ELEV. » B
006 167
11.89
11.89 - 13.41——t—1—|-1.52-1-1.444—C {REC= 95%; RQD= 95%F—] "350]  Excelient qually, cemented, sightly weathered, Bick bedded gray
[Tlme:2.3. 2,22 CONGLOMERATE to red arkose SANDSTONE to gray
CONGLOMERATE
' . 13.41-1493 2 j152| 149 | © {REC= 98%; ROD= 98%) Exoeflent qualty, cemented to poorly cemented, sightly weathered,
(nme:zz.z 2.3] thick bedded, red arkose SANDSTONE
15 14.94 - 16.46 3 15217144 C REC= 95%; RQD=82%] | Good quality, cemented 10 poody cemented, sightly weathered, thick
{Time:4,2,2,1,3) mmomwmmmumm
SANDSTONE to gray CONGLOMERATE
16.46 - 17.98 s is2|1s2] ¢ [REC= 100%; RQO= §5%} Excellenl quaity, cemented, sightly weathered; thick bedded, red
[Tme 22,1, 2.2 arkosa SANDSTONE {with 0.23m gray CONGLOMERATE hayer)
17.98-19.50 | 5 | 1527} 0697] € | [REC=45%; ROD=15%]" | Very poorquai:y cemented 10 poorly cemented; modesalely
(Fime:2.1,1,1,3} weathered, thick bedded, rod arkoss SANDSTONE
19.51-21.03 6 [152]147] C (REC= 97%; RQO= 97%} Exceliont qualty, comented, skghtty weathered, thick bodded,
20 [Time: 4,3,3.3. 3] redigray CONGLOMERATE
Casing Metersdt ___~ INOTES: Cathead and sdfetyparﬁn)er. Boulders-inferred to 4.27m depth.
Size From (m)| To(m) Earth Rock Wood, asphéilt, shells in taiiingg; from 4.3m to 5.8m. Sand gravel
HW 0.0 | 10.36 11.89m 1218 m tallings from 5.8m to 10. Am. NW casing to 11.9m. Hole grouted upon
No. of Soil Samples (SS/ UP) ‘completion.
0

. SAMPLE TYPE CODING: D=Oriven C=Core A=Atger UP=Undisturbed Piston V=Vane Test SS=Spit Spoon SSL=Large Spiit Spoon (76mm) Hole No. Z-10
PROPORTIONS USED: Trace=1-10% Litte=10-20%, Some=20-35%, And=35:50% Sheet 2 of 3




SM.- om MREV 194 - BQRINGREPORT Hole:No.
- . STATEOF CONNECTICUT :  lHinegs
= : .- BIOul! DEP R EN" QF TRANSPORTATION
. - -INSPECTOR TOWN: _New Haven, Connecticut : N Coortinate__
- L. PROJECT NAME: 1:05 New Haven HarborCrossmg, e Coordinate
_ SOILSENGINEER __| PROJECT NUMBER: 92-5321/0228-001.1 - URST on:
_GeoDeslign, Inc. BORING CONTRACTOR Guild DrillingCo.,inc. -~ | PRIME BESIGNER
| Surface Elevation(m): 8.39 Cesing. =~ Moger | Mud | Sempler | ComeBarmel v
Date Started: 14 November 2002 | uized , x | x| : i , R 1ox
| Date Finished: . 15 November2002 [Tywe | 8w | NW | HW |-Pips | Soiid | Hollow | ss 8t | B | hogsy | ke
.._Groundwater Observations _|Sizet0. (o) | 60 | 76 | 100 | ed ‘ ' 35 | » | | s | s
Y@ _747 matter _ 15 hours [Hammer(kg) | 136 | 135 | 196 | 136 : Bt_| 635 | Tye | X |Diamond
Y@ m after hours | Fall (m) 06 | 06 | 06 | o8 : 0.76 of bit Carbide
D : SAMPLE ‘BLOWS : o )
g |Ssig : ' PER 0.8 METERRS vSTRAgé‘ FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN.| REC N SAMPLE cHa REMARKS (INCL. COLOR, LOSS
1 | hat | INMETERS | NO. Type| 0. lo1s-]0.30-{04s-| DEPTH
b | meter | FROM-TO ] ™| ™| |o1s|030]045}060| ELEV. OF WASH WATER, ETC.)
21032255 7 | 152 | 152 | C | (REC=100%; ROD=97%] Bcsbnt qulty cemenld, sighty weathered, thick bedded, red
fime: 2, 3,2, 2, 2 ainANDSTONEbgmyOONG.ONE
2255- 2407 8 {152] 152 ¢ | (REC=100% RaD=98% Excellent qualiy, cemented, sightly weathered, thick bedded; red
[fime: 2,2, 2,29 arhose SANDSTONE
. . -4 24,07
-15.68
€nd of Exploration 24.07 m
25
30 e
Casing . Metersof | NOTES: ~Cathead and safetyhammer Boulders inferred: to427mdopth
Size Feom (m)| To(m) Earth " Rodk” Wood, asphalt, shells in tallings from 4.3m to 5.8m. Sand gravel -
- HW . 00 | 1036 11.89m 12.18m tallings from 5.8mto 10: 1m. NW casing to 11.9m. Holeg_routed upon:
‘ | No. of Soil Samples (S5 / UP) completion.
‘ 0 . ; o
" SAMPLE TYPE CODING: D=Driveri C=Core A=Auger UP=Undisturbed Pision V=Vane Test SS=Spiit Spoon SSL=Largs Spi Spoon (76imm) Hole No,  Z-10
. PROPORTIONS USED: Trace=1:10% Litle=10-20%, Some=20-35%, And=36-50% Sheet 3  of 3




TsmM-001-MREV. 104 T BORING REPORT | Hote No.
DRILLER STATE OF CONNEGTICUT Line & Station
T. Paquette DEPARTMENT OF TRANSPORTATION Offset(m) |
‘ . INSPECTOR TOWN: _New Haven, Connecticut | N. Coordinate
J. O'Brien PROJECT NAME: 195 New Haven Harbor Crossing, B |E. Coordinate __ 292069.3
_ SOILS ENGINEER PROJECT NUMBER: 92-53270228-0011 URS Corporation
GeoDeslign, Inc. | BORING CONTRACTOR: _ Guild Drilling:Co.; Inc. PRIME DESIGNER
| Surface Etevation(m): 6.99 Casing Auger Mud Sampler Core Barrel
Date Staited: _ 9-March 2000 Utiized X X X x|
Date Finished: 9 March 2000 Type BW | NW | HW | Pipe | Soid | Hollow | Bentonite | SS Bist) | B | dexisy x|
Groundwater Observations SizetD.(mm) | 60 | 76 | 100 | &4 . 35 35 3 | s | s
Y@ 277 mafter 6 hours |Hommer(kg) | 136 | 136 | 136 | 136 8it 635 Type | X |iamond
Y@ m after hours { Fall (m) 06 | 06 | 08 | 06 0.76 of bit - Carbide
D . SAMPLE BLOWS '
g |G PERO0.1SMETERS | STRATA FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN. | REC Ohi SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type » , « | DEPTH
T | bhalf 0- 10-15-10:30-1 0.45- OF WASH WATER, ETC.)
y | meter | FROM-TO mgom 0.15]0.30 | 045 | 0.60 | = ELEV.
0.00-0.60 T 1060 | 041 O i 3|7 % Biack_ SILT 20d 06 0 megksm SAND, mmnmc«m
trace Biick, Ash. (FILL)
1.22-1.82 2 o0 |013] D 17 17 25 27 Black, SILT, fttl fine fo coarse Gravel, some fine to medium Sand,
ttle Clay, trace Brick, Ash and Shiells. (FILL)
274-3.34 3 060 | 0.15 D 14 16 16 16 ! Brown, fine 10 coarse SAND and fine 10 coarse GRAVEL, some Sit,
trace Glass. (FILL)
427-487 4 loso|ozs| o | s | 4] s | a Blown,ine o coarse GRAVEL and o o modium SAND, ke 1.
{FiLL)
5
5.79
5.79-6.39 S 060 | 0.20 D 8 3 3 5 1.20]  Red-brown, fine Yo medium SAND, some Si¥, trace fine Gravel.
{Decormposed ARKOSE SANDSTONE bedrock)
Lost 40% water circulation ot 5.94 m.
732-7.92 6 060 | 0.38 D 32 60 34 45 Red-brown, fine fo coarse SAND.and SILT, trace fine Gravel
{Decomposed ARKOSE SANDSTONE bedrock)
792
0.93
823-9.75 1 182 { 13071 C [REC= 86%; RQD= 60%) Red-brown, ARKOSE SANDSTONE, modesately hard, sigMy
Time: 45444}' weamered.sighﬂyiacued ﬁ\ebmmmﬂ
10 9.76-11.28 2 152 | 1.2 [ JREC= 80%; RQD= 40%] Red-b«m,ARKOSESANDSTONE.asabovsmp(mdaaely
Casing Meters of .| NOTES: '
Sizg From (m){ Yo (m) Earth Rod(
100 mm 0.0 8.23 8.23 m 3.05 m
No. of Soil Samples (SS/UP)
60 | 2¢
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $S=Spit Spoon SSL=Large Spit Spoon (76mm) Hole No. PB-33
£ ’ PROPORTIONS USED: Trace=1-10% Litle=10-20%, Some=20-35%, And=35:50% Sheet 1 of 2




| M- 001 - MREV. 1194 ‘ T BORING REPORT | oo No.
[T DRILLER ' . 'STATE OF CONNECTICUT Line & Station
o T. Paquette ‘ DEPARTMENT OF TRANSPORTATION Offset (m)
e . INSPECTOR TOWN: _New Haven, Connecticut __ N. Coordinate 3562 -
J. O'Brien PROJECT NAME: 1-95 New Haven Harbor Crossing, B |E. Coordinate __ 292069.3
1 SOILS ENGINEER PROJECT NUMBER: 92:532 / 0228-001.1 URS Comporation
GeoDesign, Inc. BORING CONTRACTOR: . Guild Drilling Co., lnc. PRIME DESIGNER ..
Surface Elevation(m): 6.99 ' ‘ Casing " Auger Mud Sampler Core Barrel
Date Started: 9 March 2000 Wtiiized B I S | _ x | x %
{Date Finished: 9 March 2000 | 7ype Bw | MW | W | Pipe | Soiid | Hotow | Bentonite | SS Best) | B | | oy |
Groundwaler Observations sizetD.mm) | 60 | 76 | 100 | &4 , 35 35 35 ss. | ss
Y@ 277 mafter 6  hours | *a) |13 | 135 | 136 | 136 | 8it 635 Twe | X |oismond
Y m after hours | Fat (m) 206 1.06 | 06 | 06 |- 0.76 of bit | Carbide .
g Casing SAMEE ‘ PER g%gxngeas STRATA FIELD IDENTIFICATION OF SOIL
i DEPTH PEN.| REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
1 | hat | INMETERS | NO. Tye| o- |o.15-|0.30-|045-| DEPTH OF W
| meter | FROM-TO m|m 0.15 | 0.30 | 0.45 | 060 | ELEV. ASH WATER, ETC.)
{Time: 3.3.4.3.3)] fractured.
! 11.28
] T
End of Exploration 11.28 m
]
15
20
Casing Meters-of . |NOTES:
Size From (m)| To(m) Earth " Rock:
100 mm 00 | 823 8.23 m 3.05 m
No. of Soil Samples (SS/UP)_
b | 2¢ v
° SAMPLE TYPE CODING: D=Dnven C=Core ‘A=Auger UP=Undisturbed Piston V=Vane Test. SS=Spiit Spoon SSL=Large Spit Spoon (76mm) Hole No.. PB-33
Q PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-36%, And=35-50% Sheet 2 of 2




Test Pit Field Log

TP4

FileNo.:  228-001.080.SSEL |

IDate: 9/29/01 Checked By: RDP

310D Ground Elev. 2.5m+/-
Time Started: 0700 -

GeoDesign, Inc. roject N; A Test Pit No:
984 Southford Rosd, Middicbury, Connccticit 06762 1-95 New Haven Harbor Crossing, Contract. B
|Geotectmiest Engincers & Enviconmenta Consultants _State Project No. 92532
‘ : Contractor: Wairen George, Ine.
W _gineer: Randall T. States, ELT. Operator: Dave Armenitano ’ Model:
Make: Johin Deere
Weather: 60's - 70's clear Capacity: 1/8 cubic meter. 4/- Reach: 4m

Time Stopped: 0830

Tapsoil. .. E
0.30 Dark brown to black E 2A
fine to medium SAND E
0.61 little Silt, trace Debris M 2B
0.91 M 2A.1B
YO e e m ———— ——— ——
1.22 Boulders, brick, concrete from M _3A
1.0to1.8m
1.52 D 54, 2B
1.83 1) D - e e et r e s e r et e m 2] M 5A, 2B
Gray to black CINDER FILL
2.13 fine to mediitm SAND and E 2A,1B
fine to coarse GRAVEL, little
2.44 24, \/ silt L e E 2A
2.6 Red Brown fine to medium SAND, little fine to
2.74 10 coarse Gravel little Silt E
End of Exploration
' 3.05
3.35
3.66
3.96
4.27
4.57
Remarks:
N/O - none observed.
0.15-0.46 A Trace (Tr.) 0-10% jM-Medium
1.8 046-091m B Litle (Li.) 10-20% |C-Coarse Ohours | 2.6m
North >09lm (] ‘Some (80.) 20-35% |F/M-Fine 1o Medium
4+ ~|  Excavation Effort | And 35-50% |F/C-Fine to Coarse 0.5 hours | 2.4m
Est. Vol. Excavated: 18 m’ E = Easy V-Very '
M = Moderate
D = Difficult

MA\TFRQTESTPIT.XLS




GEQ GRAIN SIZE QBRIDGE.GPJ) US_LAB.GDT 7/9/02

U.S. SIEVE OPENING IN INCHES

i

U.S SIEVE NUMBERS

HYDROMETER

6 43 295 1 Y2yy 3 4 6 10 16 50 30 (4 S0y wo“oz?o
100 T * “ T : T | 1L
% : : :
: N : :
:\ AN AR :
90 \ BN SV AN \\ \\ : :
85 : : ; :
- IRRAN VR
: By N5 :
s AL LA f
. : \\ : \\ \ f\\\%\ :
d N N :
. 65 -; X1 \\ :
s H : :
9 60 * q
2 55 N :
o : : :
E 0 \E\ \: :
§ 45 \\ ' &\
= NN
2 40 \ :
w \ -
& 35 N ? \:
N | B
30 .
25 \ \\ S, F
20 \W
15 \.\
10 : \ SAH
: S|
5 ' 3
0 : B
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES coarse [ fine 'coarse] medium J fine SILT OR CLAY
oring Number Depth (m) D100 D60 D30 D10 %Gravel { %Sand | %Siit l %Clay
®| AB2-2 3.4 38.1 4.608 0.581 0.079 39.7 50.6 9.7
x| AB2-2 4.8 19.1 4.108 0.259 38.7 42.3 19.0
Al AB2-2 6.1 38.1 0.926 0.154 23.1 53.2 23.7
*| AB2-2 9.8 19.1 0.373 0.14 7.4 74.3 18.6
O] B-61 4.6 12.7 0.808 0.325 0.16 3.9 90.9 5.2
<] B-63 10.7 194 0.714 0.192 5.8 754 18.9
O] B-63 12.2 12.7 0.378 3.3 64.0 326
Al B-66 2.0 9.5 0.336 0.156 0.079 2.4 89.2 8.4
®| B-66 6.0 9.5 0.881 0.306 0.153 6.4 87.3 6.4
®| B-66 15.0 9.5 0.532 0.139 0.8 754 23.8
0)| R-8 3.1 95 0.298 0.16 0.9 79.9 192
— gu;é:% o509 GRAIN SIZE DISTRIBUTION
— Fax 8026745543
AN 1233 Shelbume Road 1-95 New Haven Harbor Crossing, 8
G EO D E S 1 &G N South on, VT 05403 New Haven, CT
N C O R P O R ATED RO 228-001-1







SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
WATERFRONT STREET RECONSTRUCTION

NEW HAVEN, CONNECTICUT

FEBRUARY 28, 2005

REVISED OCTOBER 17, 2008

Appendix D
—

Chemical Testing Data

GEl@

Consultants



SOCIATED BORINGS CO INC
9 Margaret Circle
augatuck, Ct. 06770

rel (203) 729-5435

rax (203) 729-5116

TEST BORING REPORT

BORING # B-1

} cuienr

PROJ ~ Waterfront Street

New Haven, Convecticut It

CARDINAL ENGINEERING, INC. -

LEVATION

PROJECT HO

ROCK CORE DIA.

DRILLER -

J. Lloret DATE__8/27/04

OFFSET

HETHOD 2 176" HSA

INSP -

PAGE  OF

INE & STA.
‘ DEPTH

S.P.T. SAMPLE

A

FROM 10 0-6

12-18 18-24

_REC

NOTES

DEPTH

FIELD 1DENTIFICATION OF.SOIES

6-12

0.4

4.0

Red Br. C-F Sand and C-F Gravel,
Cobbles (Fill)

5.0 | 7.0 2

4u Mo1sT

7.0

Blk M-F Sand and C-F Gravel, Some Silt’

9.0

Red Br M-F Sand

10.0 16

50

10" WET

12.5

Red Sandstone

- BLOWS ON CASING
DRILL TIME PER FOOT-

- SPT 140# 3OVMFALL

- 1.3/81DsS

TRACE - 1-10%

LITTLE - 10-20% M-F MEDIUN TO FINE
SOME - 20-35% , , ,
'AND - 35-50% . GWO-GROUNDWATER LEVEL

C-F COARSE TO FINE

 Refusal - 12,5
End of Boring - 12.5
‘ G.M.0. - 7.0

- WEIGHT OF: HAMMER




A\GSOCIATED BORINGS CO INC
Margaret Circle
atuck; Ct. 06770

‘el (203) 729-5435

J Wrax (203) 729-5116

BORING # B-2

TEST BORING REPORT

PROJ

{ rom

Waterfront Stre

~ ‘New Haven, Cc

CLIENT  CARDINAL ENGINEERING, INC. .

LEVATION PROJECT NO

‘ROCK CORE DIA.

DRILLER

J. Lloret

DATE _8/27/04 .

OFFSET

METHOD. 2 174" HSA

INSP.

| pace . OF -

S.P.T. SAMPLE

A

FRON 70 6-12

12-18 .| 18-24

REC

NOTES

1 DEPTH

FIELD IDENTI‘FICAT‘!@N OF SOILS.

0.4

, tumi L »

3.0

Trap Rock

5.0

50 X

&

MOIST

5.3

Red Br. M-F Sand and C-F Gravet

6.5 . 12 26

9.0

Red Sandstone

BLOMS ON CASING
DRILL TIME PER FOOT
SPT 140# 30VFALL
13/8 1D SS

| TrACE - 1-10% ,

- = 10-20% - M-F-MEDIUM. TO FINE
-20-35% ... C-F COARSE ‘TO FINE
'35-50%;  GWO-GROUNDWATER- LEVEL

Refusal - 9.0
End of Boring - 9.0
6.W.0. - 6.0

VEIGHT OF HAMMER..




ocim'zn BORINGS co nxc

PROJ

TEST BORING REPORT  Materfront Street
argaret Circle ) v . ,
A atuck, ct. 06770 ) 1 tom
L (203) 729-5435 Ceina , S
(203) 729- 5115 BORING # B-3 « :
 CLIENT ;cnkmm eucmeems, mc.
PROJECT ‘NO ROCK CORE DIA. DRILLER J. Lioret .. nme 8/27/04
OFFSET METHOD. 2 174" HSA INSP PAGE o
DEPTH $.P.T. SAMPLE : A FIELD wsunncmou OF! son.s L
FROM 10 0-6 6-12_§ 12-18 | 18-2% REC | NOTES | DEPTH o e
2.0 : Trap: Roc K ; o
Red Br. M-F Sand and Silt
‘ Some .C-F Gravel ‘
5.0 5.5 60 X x | x | wotst | 5.0
Red Sandstone
e
10.0 _
Refusal - 10.0
End of Boring - 10.0
G.M.0. < 6.0
BLOWS ON CASING TRACE = 1-10%
DRILL TIME PER FOOT LITTLE - 10-20% M-F HEDIUM TO FINE
- SPT 1408 30%FALL ' SOME - 20-35% = C-F COARSE TO FINE
13/810Ss ; AND - 35- sox G- GROUND\MTER LEVEL :
WEIGHT OF ‘HAMMER . e




729 5116

RINGS co INC

TEST BORING REPORT

BORING # B-4

Waterfront St

PROY

'gu'eu uéven,' comectwut

. TouN

CCLIENT

CARD!HAI. ENGINEERING, lNC. o

PROJECT NO._ ROCK_CORE DIA. ORILLER J. Lloret | OATE 8/27/04
OFFSET METHOD 2 1/4" HSA INSP | PAGE. 7°'_’ :
S.P.T. SAMPLE ' A FIELD IDENTIFICATION OF SOILS
10 | 0-6 6-12_| 12-18 | 18-2¢ REC | Notes | oeprH »
0.5 _mituminous Concrete
2.0 _Concrete ;
Red Br. N-F ,Sand,'gnd sitt
Some C-F Gravel
5.5 62 X X X 4n MOIST 5.0
Red Sandstone
10.0
Refusal - 10.0
End of Boring - 10.0
G.M.0. - 6.0
BLOWS ON CASING TRACE - - 1-10%
onm TIME PER FOOT LITTLE - 10-20%. ~M-F MEOIUM TO FINE
: ' | SOME - 20-35% 'C-F COARSE TO'FINE '
f ]A»o,. 35, ox Guosnwmwnrsu LEVEL - . L



) BORINGS €O. INC
aret Circle

ack, Ct: 06770

203) 729-5435

203) 729-5116

TEST BORING REPORT

BORING # B-5

CLIENT G

PROJECT NO. ROCK_CORE DIA. ORILLER J. Lloret |
INE. & STA OFFSET METHOD 2 174" HSA INSP A
DEPTH $.P.T. SANPLE A ’ FIELD xbzﬁﬁncgﬁou OF soiLs -
FROM 0} 06 612 | 12-18 | 18-26 REC | Notes | DePTH i
05 . Cores |
) 2.0 cmcm f
Red Br. M-F Sand and Silt |
: | Some C-F Gravel 5
s | 70 | 12 16 | 2 2 | oo | wer ‘
10.0 | 10.3 | sozn | x X X 3m WET 10.0
Red -Sandstohe k
12.0 _
Refusal - 12.0
End of Boring - 12.0
G.H.0. - 6.0 ‘
|
|
i
BLOWS ON CASING TRACE - 1-10%

DRILL TIME PER FOOT
SPT 140# 30"FALL
1.3/8 ID S§

LITTLE - 10-20% M-F MEDIUW TO FINE
SOME - 20-35% ~  'C-F COARSE TO FINE
AND - 35-50% GWO-GROUNDWATER LEVEL

WEIGHT OF HAMMER




|SSOCIATED BORINGS CO INC TEST BORING REPORT PROJ  uaterfront Street
‘W19 Margaret Circle oo o | R

I Naugatuck, Ct. 06770 » ~ o i

[lFel (203) 729-5435 L ; L
PFax (203) 729-5116 BORING # B-6

-cuéu’r  CARDINAL ENGINEERING; INC.

I cvarion | proseer wo ROCK CORE DIA. , DRILLER J. Lloret _Joonte 8/27/04
I A | orrser : METHOD 2 1/4" HSA ISP _eace oF ‘
_ DEPTH ‘ S.P.T. SAMPLE A , FIELD' mznnncmon OF SoILS
B¢ | eron 10 | 06 612 1 12-18 | 18-24 | rec | wotes | oepma
0.5 : cr
2.0 - .. Concrete
Blk. M-F Sand ‘and C-F Gravel
1 5.0 | 7.0 10 12 12 14 12m WET 5.0 ,
Red: Br. M-F. Sand and Silt
sOme C-F Gravel
k) 10.0 | 10.5 | 50 X X X 6 wver | 10.0
] Red: Sandstone
4 13.0 _
| Refusal - 13.0
_ ; , Er.kpdkof.Bo‘ring - 13.0
- ' ' G0l - 2.0

BLOWS ON CASING TRACE - 1-10%

ORILL TIME PER FOOT : LITTLE - 10- 20% M-F ‘MEDIUM TO FINE
- SPT 140# 30MFALL | SOME .- 20 35% - C+F COARSE TO FINE
< 13/810 S5 : AND- - 35 50% GWO- GRWNDHATER LEVEL

= WEIGHT OF HAMMER




Page 1

Date Samples Received: 11/29/04

Client Name : GEI Consultants, Inc. CTL LabNo. : 1104447
Report Date : 12/07/04 PO/ JobNo. : NA
RESULTS OF ANALYSIS
SPLP EPA 1312
Matrix Type : S s
CTL Sample No.: 22209 22211
Fleld ID : B101 S6 B107 S4
Parameters MDL
Arsenic-mg/L - 10.05 BDL _ ‘BDL
Barium-mg/L 0.1 __BDL -‘BDL
Cadmium-mg/L 1 0.005 | BDL |  BDL
Chromium, Total-mg/L 005 |  BDL BDL.
Lead-mg/L - 10.005 | 0.042 BDL
Mercury-mg/l. 0.002 | . BDL BDL
Selenium-mg/L 001 |1  BDL -BDL
Silver-mgiL 0.01 - BDL _BDL
Matrix Type : S s
CTL Sample No. 22209 22211
Field ID : B101 S6 B107 S4
‘Parameters MDL
[ CT ETPH-mg/kg 1 25 | 32 | 8OL | [ ]

MDL= Minimum Detectable Level BDL= Below Detection Level

Matrix Typd: W= Water/Aqueous S= Soll/Solid 0= OilfHydrocarbon

Connecticut Testing Laboratorles, Inc.
165 Gracey;AvenuoI Mer en, CT 06451
(203) 31 (F: '
Certiﬂcatlon CT-PHO54




. ‘ | ' Page 2

Client Name : 'GEI‘Cdnsultanté, inc. — Date Extracted: 12/03/04

CTL Lab No.: 1104447 Date Analyzed: 12/04/04
Job/PO No. : NA Analyst: SR
Report Date ;: 12/07/04

.EPA METHOD 8260B GC/MS Date Samples Rec'd: 11/29/04
ok L ]

-Matrix Type S S
CTL Sample #: 22209 22211
Field ID : B101 S6 B107 sS4
Results of Analysis
Parameters . MDL
Dichlorodifiuoromethane 10 BDL BRL
Chloromethane ' 10 - -BDL BDL
Vinyl chloride 10, BDL BDL
Chloroethane 10.. ~ 'BDL . BDL
Bromomethane 10, ‘BDL BDL
Trichlorofluoromethane 10 "BDL . BDL
1,1-Dichloroethylene : 10 -BDL . | BDL
Methylene chloride 10 . - BDL BDL
t-1,2-Dichloroethylene 10 “BDL | BDL
1,1-Dichloroethane 10 - BDL BDL
2,2-Dichloropropane 10 BDL BDL
cis-1,2-Dichloroethylene 40 BDL . -  BDL
Chloroform N 10 - BDL - BDL

- | Bromochloromethane 10 BDL BDL
1,1,1-Trichloroethane 10. BDL BDL
1,1-Dichloropropylene - —10° BDL BDL
Carbon tetrachloride L .10 BDL . ~BDL
Benzene 140 23,991. 0 BOL

| 1,2-Dichloroethane E 10 BDL - BDE
Trichloroethylene 10 BDL - BDL
1,2-Dichloropropane ~ 10 BDL BDL
Bromodichloromethane - 10 - BDL ‘BDL
Dibromomethane 10 ~ BDL ~__BDL
cis-1,3-Dichloropropylene 10 . BDL ‘BDL
Toluene 10 2094440 4250
t-1.3-Dichloropropylens 10 8DL . BDL
1,1,2-Trichloroethane - 10 . BDL L BDL
Tetrachloroethylene - 10 BDL | “BDL
1,3-Dichloropropane 10 BDL ‘BDL
Dibromochloromethane 40, 8L ] - BDL
1,2-Dibromosthane (EDB) 10 "BDL L - BDL
Chlorobenzene 10 BDL - . BDL
Ethythenzene 10 | 257, ,406.0 - 214.0
1,11, 2-Tetrach|oroethane 10 ‘BDL. i - BDL
p/m-Xylene 10|  345/411.0° © 0 1330:.0
o-Xylene ' ' ,,"10 1 207.408. 0' . .281.0

*MDL=100 times higher than mdiwted I‘MDL-10 times higher than indicated.
MDL= Minimum,Detectable Level BDL= Below Detection Level Units= ppb

Matrix Type: W= Water/Aqueous 8= Sol/Solid 0= Oil/Hydrocarbon
COnnecticut Testing La "oratories, inc.




f,.,} ‘ | ‘ Page 3

'Cl'ieint Name : GEI consultants. Inc. Date Extracted: 12/03/04

CTL Lab No.: 1104447 Date Analyzed: 12/04/04
Job/PONo. : NA ‘ Analyst: SR
Report Date : 12/07/04 )

EPA METHOD 8260B GC/MS Date Samples Rec'd: 11/29/04
. E. ] *
Matrix Type - s S
CTL Sample #: 22209 22211
Fleld ID : B101 S6 B107 84
. Resuits of Analysis
“‘Parameters MDL
Styrene 10 . BDL BDL
Bromoform . 10 .BBL 1 BDL
_Isopropylbenzene 10 27,9550 | BDL
| 1.1,22-Tetrachloroethane 10 | - . BDL BDL
_Bromobenzene 10. | ~BDL BDL
1,2,3-Trichloropropane 10 | - BDL ‘BDL
n-Propylbenzene 10 | _80,479.0 | ‘BDL
.| 2-Chlorotoluene =~ B 10 ‘BDL BDL
'1,3,5-Trimethylbenzene 10 131,814.0 181.0°
4-Chlorotoluene . _ 10 - “BDL ; BDL
‘tert-Butylbenzene . : 10: - BDL '} BDL
1,2,4-Trimethylbenzene. o100 | 219,468.0 1 0 644.0
|:se¢-Butylbenzene 10 9.5693.0 | BDL
p-lsopropyitoltiene : 10 17, 911.0. 1" BDL
1,3-Dichlorobenzens 10 | BDL | BDL
_1,4-Dichlorobenzene. . . 10 . -BDL BDL
n-Butylbenzene = - 10 | 18.699.0 BDL
1,2-Dichlorobenzene 10 . BDL ‘BDL
1, 2-D|bromo-3-chloropropane 10 BDL BDL
_1,2,4-Trichlorobenzene - 10 | -BDL : BDL |
Hexachlorobutadiene Lo B0 - BDL: BDL .
| Naphthalene - ' ~ |80 ) - 4842710 -BDL
123~Trichlorobenzen‘e ) a0 o BbLY | BDL
Methyl ethyl ketone 1507 BDL ] . BDL
Methyl butyl ketone 3 |50 o 'BDL 1 BDL
Methyl isobutyl ketone. ‘ 50,' ) C BDL e BDL

**MDL=100 times higher than indimted /*MDL—-10 times higher than indicated.
MDL= Minimum Qetqctable Level BDL= Below Detecﬂon Level Units=ppb

Matrix Type: W= Water/Aqueous S= Soil/Solid 0= OlHydrocarbon

COnnecticut_Testlng Laboratorles, lnc

Cerﬂﬂcatlon cT-PHosfn MA-CT035
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.  Paged

Client Name : GEl Consuitants, Inc. . Date Extracted 12/03/04

CTL Lab No.: 1104447 Date Analyzed: 12/03/04
PO/Job.No. NA N Analyst :

Report Date :  12/07/04 ,

PAHs by EPA METHOD 8270C (GG/MS) Date Samples Rec'd: 11/29/04

* *

Matrix Type ' ‘S $
CTL Sample #: 22209 22211
Fleld ID: B101 S6 B107 S4
Resulls of Analysis

| Parameters MDL | :
Naphthalene {1 10 1 12,0680 | - 4750
Acenaphthylene 10 |  BDL _ . .'BDL
Acenaphthene 10 BDL- BDL
Fluorene ‘ 10. 183.0 BDL
Phénanthrene ) 10 . 2690 5050
Anthracene 10 | BDE 119.0°
Flubranthene 10...1 153.0 | 1320
Pyrene .- ol 1 157.0° '209.0
Benzo(a)anthracene 10 | 1030 |  BDL
Chrysernie ) 10 ‘BDL Do BDL
Benzo(b)fiuoranthene 10. oBDL BDL -
‘Benzo(kfiuoranthene -~ | 10 | BDL __BDL
Benzo(a)pyrene 110 ~- BDL o BbL
Indeno (1.2,3-cd)pyrene 8501 . BDL * -8DL
Dibenzo(a;h)anthracens 800 “BDL coooaBbL -
Béﬂz‘b(ghl)pe’rﬂe‘he ’ ' -50 7 BBL [ BBL
Benzo(j)fluoranthene ] 50 | BDL . BDL
Dibenzo(a.h)acridine .~ 1 50 BDL - “BDL

. | Dibenzo(ajlacrdine ] 50 . ‘BDL .} o “BBL
7H:Dibenzo(c,g)carbazole 50 | BDL - "~ BDL.
3-Methylcholanthrene . © | 50 BDL |- 8DL

*MDL=10 times higher than indicated.
MDL= Minimum Detectable Leve[l'" BDL= Below Detection Level- Units= ppb

Matrix Type: W= Water/Aqueous S= Soll/Solid O= Oil/Hydrocarbon

_ COnnacticut Testlng Laboratories, inc.
16,56 de! *CT 06451

{203) 634~ -
Certification- CT-PH0547IMA-CT035




SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
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Appendix E

ConnDOT Controlled Low Strength Material (CLSM) Data

GEI@
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SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
WATERFRONT STREET RECONSTRUCTION

NEW HAVEN, CONNECTICUT

FEBRUARY 28, 2005

REVISED OCTOBER 17, 2008

ITEM #216012A-CONTROLLED LOW STRENGTH MATERIAL

Description: Controlled Low Strength Material (CLSM) is a self consolidating, rigid setting
material to be used in backfills, fills, structural fills and elsewhere as indicated on the plans,
or as directed by the Engineer. The flow and set time characteristics of CLSM shall be
designed to meet the specific job conditions. All CLSM material covered by this
specification shall be designed to be hand excavatable at any time after placement. It shall be
composed of a mixture of Portland cement, aggregate, and water with the option of using fly
ash, air-entraining agents, and other approved admixtures.

Materials: All materials utilized in the CLSM mix design shall be in accordance with the
applicable requirements of Article M.03.01

Composition: The composition of the CLSM shall be in accordance with the requirements
set forth in Article M.03.01-General Composition of Concrete Mixes, as well as the
applicable sections of ACI 229R. The Contractor shall submit each proposed mix design,
with all supporting data, to the Engineer for review and approval at least two weeks prior to
its use.

The setting time of CLSM materials shall be designed so as to achieve the strength necessary
to comply with the time constraints called for under the Maintenance and Protection of
Traffic requirements of the project specifications. Use of chloride accelerators is not
permitted.

The minimum compressive strength of the CLSM material shall be 200 kilopascals (kPa) and
the maximum compressive strength of the CLSM shall be 1,035 kilopascals (kPa) when
tested in accordance with ASTM D4832 after 56 days.

The CLSM mix design shall utilize a nominal maximum size of No. 8 aggregate as specified
in M.01.01.

CLSM mixes that are designed with high entrained air shall have a minimum of 25%
entrained air when tested in accordance with AASHTO T152.

Construction Methods: CLSM shall only be placed when the ambient temperature is at
least 0° C and rising. CLSM shall be deposited within 2 hours of initial mixing.

CLSM may be placed by chutes, conveyors, buckets or pumps depending upon the
application and accessibility of the site. Should voids or cavities remain after the placement
of the CLSM, the Contractor shall modify the placement method or flow characteristics of
the CLSM. Voids or cavities which have not been filled properly shall be corrected as
directed by the Engineer and at the Contractor's expense.

GEI@




SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
WATERFRONT STREET RECONSTRUCTION

NEW HAVEN, CONNECTICUT

FEBRUARY 28, 2005

REVISED OCTOBER 17, 2008

Method of Measurement: This work will be measured for payment by the actual number of
cubic meters of "Controlled Low Strength Material” installed and accepted within the pay
limits shown on the contract plans or as directed by the Engineer.

Basis of Payment: This work will be paid at the contract unit price per cubic meter
“Controlled Low Strength Material,” which price shall include all materials, equipment, tools
and labor incidental thereto.

Q)
GEIU



SUBSURFACE INVESTIGATION AND GEOTECHNICAL REPORT
WATERFRONT STREET RECONSTRUCTION

NEW HAVEN, CONNECTICUT

FEBRUARY 28, 2005

REVISED OCTOBER 17, 2008

Controlled Low Strength Material (CLSM)
Notes to designers:

Controlled Low Strength Material is a self-compacting, cementitious material used primarily
as a backfill in lieu of compacted fill. The term CLSM can be used to describe a variety of
materials such as engineered fills, flowable fills, controlled density fill, flowable mortar, etc.
Some of the benefits of CLSM are:

* Itisreadily available and easy to deliver. Any ready mix concrete supplier should be
able to deliver CLSM.

* Ease of placement. CLSM can be placed by chute conveyor, pump or bucket. The
material requires no compaction. Flowable mixes will be self-leveling, stiffer mixes
may require a minor amount of spreading at the surface of the fill. Generally very
little labor is required to place this material.

* Fast setting. CLSM mixes can be designed to allow paving operations to begin within
a few hours of placement.

* Resistant to settlement. Unlike granular backfills that may settle over time, once
CLSM is set, there is no long term settlement associated with this material.

The CLSM specification attached is developed to produce a material that is hand excavatable
and relatively fast setting (typically within several hours). The mixes are generally sand
based or a mix of %-inch (No. 8) stone and sand. The flow characteristics of a CLSM are
easily varied and should be based on its intended use and field conditions.

The permeability of CLSM produced under this specification is comparable to our compacted
granular materials. CLSM mixes that have higher cement ratios or high fly ash content can
result in a material that is relatively impervious.

Some gas utilities have raised concerns over the placement of CLSM in the vicinity of their
facilities. The encasement of a gas utility within CLSM may create difficulties for them to
locate leaks in their system. They also have concerns about not being able to hand excavate
the CLSM when it is placed around their facility. For these reasons, CLSM should not be
used where there is a potential for a gas utility to become encased in this material. If a gas
utility is located within the vicinity of the proposed CLSM placement, the designer should
coordinate with the utility about its use.

The cost of CLSM will be higher than other compacted fills. A designer should only
consider specifying CLSM where it will not be practical to place standard backfill material.
In certain trench backfilling applications it may be practical to include CLSM as an alternate
to the standard backfill. In these cases the owned specification should be modified so that it
is included with the trench excavation item with no additional payment for the CLSM
material.

el




