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1. Introduction 
 
 
1.1 GENERAL 
 
This report presents the results of the subsurface exploration programs completed at the site and 
provides geotechnical engineering recommendations and construction considerations for the proposed 
2 Harbor Street / 329 Northern Avenue development.  The recommendations provided herein are 
intended to satisfy the requirements of the Massachusetts State Building Code 780 CMR Section 1803.1.  
The general site location is shown on Figure 1, Project Locus, which is shown in more detail on Figure 2, 
Site and Subsurface Exploration Location Plan. 
 
The information provided herein supersedes and replaces information previously transmitted in the 
report titled “Subsurface Data Report, South Boston innovation Campus, 2 Harbor Street/329 Northern 
Avenue, Boston, Massachusetts,” prepared by Haley & Aldrich, Inc. (Haley & Aldrich) and dated 
30 September 2019.  
 
We have coordinated our work with the following project team members: 
 
 Owner/Developer:  BCP-CHG Harbor Property LLC 
 Architect:  Handel Architects, LLP 
 Structural Engineer:  DeSimone Consulting Engineers 
 Civil Engineer:  Nitsch Engineering, Inc. 

 
1.2 ELEVATION AND DATUM 
 
Elevations in this report are in feet and refer to Boston City Base datum (BCB), which is 6.46 ft below the 
North American Vertical Datum of 1988 (NAVD) and 94.35 ft above the Central Artery/Tunnel (CA/T) 
datum. 
 
1.3 PROPOSED DEVELOPMENT 
 
Our understsanding of the subject development is based on drawings titled, “100% Design 
Development” prepared by Handel Architects and dated 21 May 2021.  This development includes 
demolition of the existing site building in its entirety followed by construction of a 10-story above grade 
office/lab/research building (refered to as “Building No. 1”) positioned over a one-level below grade 
parking garage within the southeast portion of the site.  The below-grade parking level will have an 
approximately 66,800 square foot (sq ft) footprint and the parking slab’s finished floor elevation (FFE) 
will be set at about El. 4, which is about 12 ft below current site grades (assumes average existing 
surface grade of El. 16).  Columns and walls for the new building and parking garage are planned to be 
supported by pile foundations installed to derive their load-carrying capacity in the bedrock underlying 
the site.   
 
Discussions are also underway related to a second building (“Building No. 2”) which is planned to be 
positioned directly to the southwest of the Building No. 1.  We understand that Building No. 2 would 
also have a single below-grade parking level that is connected to the Building No. 1 parking level.  At 
ground level and above, the two buildings would be separated by a courtyard.  Building No. 2 would also 
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be supported on pile foundations.  Recommendations provided herein generally apply to both Building 
No. 1 and Building No. 2. 
 
Grade raises are planned along the north side of the proposed Building No. 1 through a combination of 
filling and hardscape/greenscape improvements that will be positioned over MassDOT and BWSC 
easements for the I-90 EB/WB Ted Williams Tunnel (Tunnel) and a 54-in. diameter storm drain utility 
(54-in. SD), respectively.  In general, grade raises are anticipated to be in the range of no more than 
about 1 to 4 ft and will transition to existing grades at property boundaries, except for a planned hill 
(green feature) that gradually rises to about 11 ft above existing grade within the central portion of the 
final site improvements area.    
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2. Site Conditions and Proposed Construction 
 
 
2.1 SITE HISTORY 
 
The site, located in South Boston, historically consisted of mudflats filled in the late 1800s/early 1900s.  
Bordered by the Massport Haul Road to the northwest, Northern Avenue to the northeast and Harbor 
Street to the southeast, surface grades across the approximately 190,000 sq ft site are relatively level 
and generally range from approximately El. 15 to El. 17.  To the south are two existing buildings - a nine-
story building at 12 Channel Street and a two-story building at 7 Channel Street.  Channel Street (a 
private way) generally bisects the site in a west-to-east direction.  Historical maps (dated 1923 to 2002) 
and aerial photographs taken between 1938 and 2008 depicting conditions and general site uses are 
included in Appendix A. 
 
2.2 EXISTING SITE CONDITIONS 
 
An approximately 72,000 sq ft vacant, two-story steel and wood framed warehouse building built by the 
Navy in 1942 occupies much of the southern portion of the site (identified as 329 Northern Avenue).  
The remainder of the site is comprised of bituminous-paved surface parking.  As noted previously, 
beneath the paved parking areas are easements for the Tunnel and 54-in. SD drain utility. 
 
The existing site building’s lowest floor slab was constructed at El. 20 (i.e., about 3 to 4 ft above exterior 
site grades).  Drawings indicate the slab is about 8-in. thick with steel reinforcement in both directions 
set at the bottom and a welded wire mesh at the top.  The building’s columns and perimeter walls are 
pile-supported.  The type of pile indicated on the drawings is “Raymond Pile.”  We believe a uniform 
tapered Raymond Pile was constructed with the tops of the piles measuring 16-in. diameter and the 
points tapering to 9-in. diameter.  Installation details on the drawings indicated most of the piles were 
about 60-ft long, although an occasional pile was installed with lengths ranging from 64 to 73 ft; the 
piles were reportedly rated for “load-carrying capacity” that ranged from approximately 7 to 88 tons.  
The northern corner of the building was altered in the early 1990s to facilitate construction of the 
Tunnel.  The above grade portion of the building was demolished, and it is presumed the concrete pile 
caps were removed “to grade” and the concrete piles remain in place.  The approximate limits and 
configuration of the 329 Northern Avenue building is shown on Figure 2.  
 
The portion of the Tunnel adjacent to the site was constructed as a cut-and-cover cast-in-place 
reinforced concrete box tunnel with east and west roadways separated by a median wall.  The open 
excavation to construct the approximately 125-ft wide by 40-ft high box tunnel is believed to have 
consisted of steel sheetpiling with external bracing using multiple elevations of tieback anchors; we 
understand from review of limited archived CA/T files that the steel sheetpiling may have transitioned to 
concrete slurry wall at approximately Sta. 90+00 (i.e., about 300 ft to the east of the 2 Harbor property 
limits); refer to Appendix B.  As-built drawing records of the temporary earth support system were not 
reviewed and thus cannot be confirmed at this time.  Based on the limited available archived CA/T 
project records, we believe up to five (5) levels of tiebacks could have been installed and that the 
tiebacks were likely de-tensioned and abandoned in place.  The type of tieback (steel bar or steel 
tendons), is not known; the length and installation angle for each tieback level cannot be verified but are 
shown to be about 60 to 100-ft long at an angle of about 30 degrees from the horizontal on a sketch 
illustrating conditions at Sta. 89+50 (more than 250 ft to the northeast of the project site); refer to 
Appendix B.  We presume that the steel sheetpiling similarly would have been tied back using steel 
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tendons, and the tendons would have been detensioned and abandoned in place following backfilling 
around and over the Tunnel.  Within the limits of the project site, the bottom of the box tunnel is 
generally presumed to be bearing on the natural, inorganic Marine Deposits at about El. -28 to El. -31.5.  
Thickness of cover (overburden soils placed over the roof of the box tunnel) ranges from about 4.4 to 
7.9 ft, increasing west-to east across the site.  The approximate alignment of the Tunnel is shown on 
Figure 2.  
 
Parallel with the south side of the Tunnel easement is an approximately 30-ft wide easement 
(presumably for BWSC infrastructure), within which has been constructed various utilities, including a 
54-in. diameter reinforced concrete storm drain (SD) utility.  Refer to the project’s Site/Civil drawings for 
additional information regarding the approximate depth and alignment of the 54-in. SD pipe.  The invert 
of the pipe is estimated to be about El. 1 to El. 2.   
 
A compilation of Drawings for the on-site building, Tunnel and 54-in. SD utility obtained through 
research of our files and other resources, including information made available to the project by 
MassDOT, are included in Appendix B. 
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3. Subsurface Soil and Bedrock Conditions 
 
 
3.1 PREVIOUS EXPLORATIONS BY OTHERS 
 
Previous explorations associated with the design of the Tunnel (SB2-series) and site characterization by 
the former site owner (B-series), have been conducted at the subject site.  The designations and 
approximate locations of the previous explorations are shown on Figure 2, and the logs of these 
explorations are provided in Appendix C. 
 
3.1.1 2019 Test Borings 
 
During the period 24 June to 15 July 2019, Geologic-Earth Exploration, Inc. conducted five (5) test 
borings (designated HA19-B1 through HA19-B5) at the site for geotechnical and environmental 
purposes.  The test borings were advanced to depths ranging from 51 to 119 ft below ground surface 
(bgs).  A groundwater observation well (OW) was installed in completed borehole HA19-B2.  Refer to 
Figure 2 for the designations and approximate locations of the explorations.  Logs of the test borings and 
installation report for the groundwater observation well are provided in Appendix D; photographs of 
recovered rock core are included in Appendix E. 
 
3.1.2 2019 Test Pits 
 
During the period 22 and 29 July 2019, James W. Flett Co., excavated nine (9) test pits (designated 
HA19-TP1 through HA19-TP9) at the site to determine the depth to the top of the Tunnel, identify the 
limits of remnant Support of Excavation (SOE) system(s) abandoned in-place, and assess the 
composition of the soils placed as backfill above the Tunnel.  The test pits were advanced to depths 
ranging from 4.4 to 8.5 ft bgs.  Refer to Figure 2 for the designations and approximate locations of the 
explorations.  Logs and photographs of conditions observed at the test pit locations are provided in 
Appendix F.  
 
A generalized summary of conditions encountered at each test pit is provided below:  
 
Test Pit ID Primary Purpose of 

Test Pit 
Observations/Conditions Encountered 

HA19-TP1 Identify top of tunnel Top of tunnel protective slab at 4.4 ft (El. 12.5) 

HA19-TP2 Identify remnant SOE SOE not encountered in test pit, top of ductile iron pipe at 2.7 ft (El. 3.5); top 
of concrete duct bank at 6.5 ft (El. 9.7) 

HA19-TP3 Identify top of tunnel Top of tunnel protective slab at 7.9 ft (El. 8.4) 

HA19-TP4 Identify top of tunnel Top of tunnel protective slab at 4.8 ft (El. 11.6) 

HA19-TP5 Identify top of tunnel Top of tunnel protective slab at 4.6 ft (El. 12) 

HA19-TP6 Identify top of tunnel SOE not encountered in test pit, top of concrete duct bank at 2.5 ft (El. 13.4); 
top of pipe at 4.3 ft (El. 11.6) 

HA19-TP7 Identify top of tunnel Top of tunnel not encountered; top of concrete rubble at 3.3 ft (El. 12.9) 

HA19-TP8 Identify top of tunnel Top of tunnel protective slab at 6 to 6.5 ft (El. 10.1 to El. 10.6) 

HA19-TP9 Identify top of tunnel Top of tunnel protective slab at 6.5 to 6.9 ft (El. 9 to El. 9.4); top of concrete 
rubble at 2 ft (El. 13.9); top of concrete drain pipe at 3.8 ft (El. 12.1) 
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3.2 SUBSURFACE SOIL AND BEDROCK CONDITIONS 
 
The subsurface explorations generally indicated the following sequence of subsurface units:  
 

Stratum/Subsurface Unit Top of Stratum Elevation (BCB) Range in Thickness (ft) 

Fill (Miscellaneous and Cohesive) El. 15 to El. 17 5 to 28 

Organic Soils El. 11 to El. -11 5 to 29 

Marine Deposits (Clay) El. -12 to El. -21 43 to 70 

Glacial Deposits El. -61 to El. -89 2 to 12 

Bedrock El. -71 to El. -94 Depth to bedrock 
approximately 87 to 111 ft 

 
A summary of subsurface conditions encountered at each exploration location is included as Table I.  A 
generalized description of the soil units encountered is provided below (one or more of the soil units 
may be absent at specific locations throughout the site): 
 
 Fill:  encountered at each exploration location ranging from 5 to 28 ft thick.  The nature and 

composition of the Fill materials encountered vary considerably.  The Fill soils can generally be 
described as light brown to black, gray to dark gray, loose to dense, poorly graded SAND with 
various amounts of silt, clay and gravel.  Varying amounts of deleterious materials were 
encountered throughout the Fill and included ash, cinders, organic materials (peat and silt), 
shells, wood, fabric, brick, concrete, metal, and other debris. 

 Cohesive Fill:  encountered at location HA19-B5 beneath the Fill at a depth of 9 ft bgs, 
corresponding to El. 6.5.  The Cohesive Fill soil is described as soft to very soft gray to black lean 
CLAY with trace pockets of poorly graded sands and trace shells.  

 Organic Deposits:  encountered at each test boring location ranging from 5 to 29 ft thick.  In 
general, these materials were described as very soft to stiff ORGANIC SOIL with variable 
quantities of sand, shells and peat.   

 Marine Deposits:  encountered at each test boring location beneath the Organic Deposits 
ranging from 43 to 70 ft thick.  In general, the Marine Deposits can be described as gray or tan 
to olive brown, hard to very soft CLAY with varying amounts of sand and gravel. 

 Glacial Deposits:  encountered beneath the Marine Deposits at depths ranging from 77 to 105 ft 
bgs, corresponding to El. -61 to El. -89.  At locations HA19-B1 and HA19-B3, the stratum 
consisted of Glaciomarine Deposits described as gray, hard CLAY with varying amounts of sand 
and gravel; a boulder was encountered within the Glaciomarine Deposits at the locations of 
HA19-B1 at a depth of about 105 ft (El. -88.8).  At locations HA19-B2 and HA19-B4, the stratum 
consisted of Glacial Till described as gray, dense to very dense SAND with varying amounts of 
clay, silt and gravel.  

 Bedrock:  underlying the site is known as Cambridge ARGILLITE and was encountered at depths 
ranging from about 87 to 111 ft bgs, which corresponds to about El. -71 to El. -94.  Within the 
upper approximately 2 to 6 ft of bedrock, the driller was generally able to advance the borehole 
using a roller-bit and split-spoon sampler through what was described as weathered bedrock.  
Beneath the weathered bedrock, moderately hard to hard and fresh bedrock was encountered.  
Advance rates measured during coring ranged from about 2 to 4 minutes per foot.  Rock core 
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recovery ranged from 75% to 100%, and the Rock Quality Designation (RQD), which represents 
the percent of rock pieces recovered greater than 4 in. in length relative to the total length of 
the core run, ranged from 58% to 82%.  In general, the depth to bedrock appears to be greatest 
towards the northern and northwestern limits of the proposed building footprint.    

 
The lines designating the interface between strata on the logs represent approximate boundaries, which 
may be gradual and vary between locations.  The logs depict subsurface conditions at the specific 
exploration location and at the time the exploration was conducted.  Subsurface conditions at other 
locations on the site may differ from conditions occurring at these exploration locations.  
 
3.3 GROUNDWATER AND FLOOD LEVEL CONDITIONS 
 
Limited measurements obtained from an observation well installed in June 2019 indicated groundwater 
at depths of approximately 8 to 10 ft below the existing ground surface, corresponding to approximately 
El. 6 to El. 8.  Groundwater levels can fluctuate for numerous reasons, including precipitation, infiltration 
and exfiltration from utilities, and seasonal variation.  The site is near Boston’s Harbor’s Main Channel, 
and additional measurements of groundwater levels will be needed to determine if site groundwater 
levels are tidally influenced.  
 
The site is located within a designated flood zone having a Sea Level Rise – Base Flood Elevation (SLR-
BFE) established at El. 19.5 by the City of Boston Planning & Development Agency (BPDA).  
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4. Geotechnical Design Recommendations 
 
 
4.1 GENERAL 
 
The following sections provide geotechnical recommendations pertaining to permanent design of the 
proposed structure, intended primarily for members of the project team responsible for design.  The 
recommendations provided herein are in general accordance with the 9th Edition of the Massachusetts 
State Building Code (Building Code) which references the 2015 International Building Code (IBC 2015), 
including applicable Amendments.  Guidelines for construction will be provided in the project Contract 
Documents, which should be reviewed by the Contractor in conjunction with the recommendations 
provided herein.  
 
4.2 BUILDING FOUNDATIONS 
 
The Fill soils, Organic Soils, and Marine Deposits are not suitable to support the new building loads.  We 
recommend the building be designed to be supported on deep foundations installed through the 
overburden soils, including the Glacial Deposits, and that derive their support in end bearing in bedrock.  
While straight shaft caissons (drilled shafts) socketed into the bedrock and precast-prestressed concrete 
piles and concrete-filled steel pipe piles are technically feasible support options, we recommend steel 
H-piles be considered to limit excess soil generated from the installations and to minimize impacts to 
the adjacent Tunnel and utilities resulting from potential ground heave associated with “displacement” 
piles. 
 
Specific foundation design recommendations follow.  Additional details related to the foundation piles 
will be provided in technical provisions of specifications for the foundations. 
 
 Steel H-piles should consist of HP14x102 piles, driven to end-bearing in bedrock, and 

constructed of steel conforming to current applicable ASTM and other industry standards.  

 Based on structural loads and other considerations, we recommend a design capacity of 400-kip 
per pile in axial compression.  The recommended compression capacity considers a minimum 
yield strength of steel (fy) = 50 kips per square inch (ksi); an allowable compression stress equal 
to 21 ksi; and a 1/8 in. allowance for corrosion.  Final confirmation of pile compression capacity 
will require dynamic and possibly static load testing in accordance with the Code. 

 Allowable lateral capacity, per pile, is estimated as follows, assuming up to an allowable 0.5-in. 
of deflection at the top of pile: 
 

Pile Section 
Fixed Head Condition Free Head Condition 

Weak Axis 
(y-y) 

Strong Axis 
(x-x) 

Weak Axis 
(y-y) 

Strong Axis 
(x-x) 

HP14x102 7 kips 12 kips 2 kips 5 kips 
 

 Maximum allowable uplift capacity of 35 tons (70 kips) per pile. 

 The steel H-piles are expected to bear in bedrock.  Pile lengths are generally anticipated to be on 
the order of 90 to 110 ft (if driven from a prepared working grade of no lower than El. 10) and 
will require splicing if greater than about 90 ft.   
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 A minimum of three piles should be provided below individual columns unless laterally 
supported in accordance with the Code (1810.2.2). 

 Bottoms of pile caps and grade beams should be constructed at least 4 ft below adjacent ground 
surfaces that will be exposed to freezing temperatures, unless insulation or other suitable 
protection is provided. 

 It is anticipated that total settlement of structural elements supported on pile foundations as 
recommended herein will not exceed about 3/4 inch, with differential settlements between 
adjacent columns not exceeding about 1/4 inch.  Most of the settlements will likely occur during 
construction as structure dead loads are placed on the foundations. 

 The Code requires a static load test be performed for pile capacities exceeding 100 kips, unless a 
waiver is granted by the building official.  At a minimum, an indicator pile program will be 
required, including dynamic testing of indicator piles, to confirm drivability conditions, hammer 
energy, pile lengths, and for selection of a pile(s) for static load testing (if required). 

 
4.3 DESIGN GROUNDWATER LEVEL AND WATERPROOFING 
 
Based on review of groundwater levels and anticipated future flood level data for the site we 
recommend a design maximum groundwater level at El. 19.5 be used for evaluating resistance to 
hydrostatic uplift for the below-grade parking level slab, sumps, pits, and other structures (e.g., sub-slab 
utility corridors).  El. 19.5 is also recommended for calculating permanent lateral pressures on exterior 
foundation walls.  Exterior foundation walls should be waterproofed to no less than El. 19.5.  
 
Surface runoff should be directed away from the building.  In general, ground surface within 10 ft 
immediately around the building should slope downward away from the structure to divert surface 
runoff. 
 
4.4 RESISTANCE TO HYDROSTATIC UPLIFT 
 
Hydrostatic uplift pressures will act on the bottom of the below grade parking slab.  An alternative to 
designing the parking slab to resist anticipated hydrostatic pressures is to relieve hydrostatic uplift 
pressures with a subslab pressure relief system installed beneath the parking slab.  The subslab pressure 
relief system should consist of 4-inch diameter perforated pipe embedded in an 8-in. to 12-in. thick layer 
of 3/4-in. crushed stone placed below the slab and underlain by a geotextile separator layer to reduce 
potential for migration of fines into the drainage layer.  Because the excavation for the parking slab is 
anticipated to be in the Fill and/or Organic Soils, additional excavation may be needed to provide a 
stable subgrade on which the subslab pressure relief system can be constructed.   
 
The subslab pressure relief plumbing will transmit water to a dedicated sump/ejector pit that will direct 
the seepage volume to the project’s stormwater storage tank located in the garage, from which it would 
be pumped to the project’s linear recharge gallery positioned outside and around the perimeter of the 
future Building No. 2 and/or to the storm drain by way of the project‘s stormwater system overflow 
connection. 
 
We recommend the ejector pit be sized to contain two sumps (primary and redundant) and that each 
pump system be designed for a steady-state flow of about 5 gallons per minute (gpm) and a peak flow of 
about 50 gpm, and be served by a primary and backup source of power.  In addition, it is recommended 
that the ejector pit be fully waterproofed and designed to resist a hydrostatic uplift pressure equal to 
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the height of water between finished parking slab elevation (El. 4) and design bottom of pit.  If it is 
found that the weight of the ejector pit is not sufficient to resist hydrostatic pressures, the pit may need 
to be structurally doweled into the slab/foundation wall.   
 
Effective performance of the sub slab pressure relief system requires that an impervious material (i.e., 
flow fill) plug be placed from the bottom of excavation to no lower than El. 5 in the area between the 
outside face of the building’s foundation wall and inside face of the SOE wall.  Subsurface perimeter 
drainage is not considered necessary. 
 
4.5 LOWEST LEVEL FLOOR 
 
Excavation for the below-grade parking slab is expected to extend down to at least approximately El. 2 
and about El. -1 (or deeper) for pile caps and the core mat, which will be about 6 to 9 ft below 
anticipated “normal” groundwater level and up to 20 ft below “hydrostatic uplift design” groundwater 
level (El. 20).  In addition, the parking slab may be underlain by approximately 15 to 24 ft of Fill and/or 
Organic soils.  Loading of the slab, if left unsupported above the Fill and Organic soils, would be 
expected to cause undesirable differential settlement.  Over-excavation and replacement of the 
underlying Fill and Organic soils is not considered practical.  Accordingly, we recommend that the below-
grade parking slab be constructed as a structurally supported slab designed to span between pile-
supported columns.  Intermediate slab-support piles may need to be considered to reduce the span and 
thickness of the slab. 
 
4.6 SEISMIC DESIGN 
 
Under Massachusetts State Building Code 9th Edition, seismic design of structures is to be based on 
ASCE/SEI 7-05-Minimum Design Loads for Buildings and Other Structures as modified for Massachusetts.  
The Building Code requires classifying the site (Site Class A through F) depending on the soil profile 
within 30 meters (100 ft) bgs.  After determining the appropriate Site Class and the project location 
within the State, site-specific design parameters are selected for use in analyses to determine the 
“Seismic Design Category.”  Based on review of subsurface data and our analyses, we recommend the 
following parameters in accordance with the Building Code: 
 
 Site Class = D 
 Ss = 0.217 (Note 1) 
 S1 = 0.069 (Note 1) 
 Fa = 1.6 (Note 2) 
 Fv = 2.4 (Note 2) 

Notes:  
1. Values determined from Table 1604.11 of the Massachusetts State Building Code, 9th Edition.  
2. Values determined from Table 1613.3.3(1) and Table 1613.3.3(2) of the International Building Code, 2015. 

 
The soils at the site are not considered susceptible to liquefaction during the design earthquake 
specified in the Building Code. 
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4.7 LATERAL PRESSURES 
 
Foundation and basement walls serving as retaining walls and backfilled with soil should be designed to 
resist at-rest lateral earth pressures as follows: 
 
 Static Earth:  use an equivalent fluid unit weight of soil equal to 60 pounds per cubic foot (pcf) to 

calculate static pressures above El. 19.5 (i.e., design groundwater elevation) and 90 pounds per 
cubic foot below El. 19.5. 

 Surcharges:  uniform pressure applied from the elevation of the surcharge to the bottom of the 
foundation element with a magnitude of 0.5q (psf), where q is the vertical surcharge load (psf), 
uniformly distributed over the height of the wall for restrained and unrestrained walls, 
respectively. 

 Seismic Earth:  calculate in accordance with the Code (Article 1610.2) using a total soil unit 
weight (γt) of 125 pcf. 

 
Site retaining walls should be designed to resist active lateral earth pressures as follows: 
 
 Retained Earth:  use an equivalent fluid unit weight of soil equal to 40 pounds per cubic foot 

(pcf) to calculate static pressures above the design groundwater elevation (El. 19.5) and 
80 pounds per cubic foot below the design groundwater elevation. 

 Surcharges:  uniform pressure applied from the elevation of the surcharge to the bottom of the 
foundation element with a magnitude of 0.33q (psf), where q is the vertical surcharge load (psf), 
uniformly distributed over the height of the wall for restrained and unrestrained walls, 
respectively. 

 Seismic Earth:  calculate in accordance with the Building Code Article 1610.2 using a total soil 
unit weight of 125 pcf. 

 
4.8 RESISTANCE TO LATERAL LOADS 
 
Lateral loads may be resisted using a combination of lateral capacity from steel H-piles and passive 
resistance developed against pile caps and foundation walls, including as follows: 
 
 For site retaining walls and footing foundations supporting landscape improvements, the net 

allowable lateral resistance (passive minus active) provided by the backfill against the 
walls/footings can be calculated by using an equivalent fluid unit weight of 150 pcf above the 
design groundwater level (El. 19.5) and 75 pcf below the design groundwater level 
(El. 19.5).  This value assumes that granular backfill is placed within 3 ft laterally around footings 
and walls, and systematically compacted in lifts to minimum 95% of maximum dry 
density.  Values should be reduced by 25% if backfill is not systematically placed and compacted.  
The top of the assumed passive zone should be 6 in. below the top of the adjacent soil or backfill 
surface. 

 A coefficient of friction between cast-in-place concrete footing and the bearing strata beneath 
equal to 0.45 may be used to calculate ultimate sliding resistance.  A minimum factor of safety 
against sliding equal to 1.5 should be achieved for resistance of permanent lateral loads.  The 
top of the assumed passive zone should be 6 in. below the top of the adjacent soil or backfill 
surface.   
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If the combination of net passive earth pressure and frictional forces between the footings and subgrade 
does not provide adequate lateral resistance, further evaluation of lateral resistance will be necessary.   
 
4.9 STORMWATER STORAGE/RECHARGE DESIGN 
 
A stormwater storage and recharge system is required to comply with storage and infiltration 
requirements established by the Boston Water and Sewer Commission (BWSC) and goals established by 
the Leadership in Energy and Environmental Design (LEED).   
 
The system as currently designed by the project’s Civil Engineer includes two systems: System 1 consists 
of 14,500 cf of storage in a tank positioned in the garage and from which water will be pumped to a 
linear recharge gallery (comprised of stone and slotted piping) positioned outside and around the 
perimeter of the future Building No. 2.  System 2 consists of up to 4,300 cf of combined storage and 
recharge provided through an arrangement of stone and open-bottomed chambers that will be located 
in the northernmost corner of the site beneath the final site improvements.   
 
Systems 1 and 2 are designed to facilitate infiltration of water into the miscellaneous fill soils anticipated 
to underlie the project site to a depth of about 20 ft below planned final site grades.  For additional 
details, refer to the Haley & Aldrich letter titled “Stormwater Storage and Infiltration Systems” dated 
15 April 2021 provided in Appendix G. 
 
4.10 UTILITIES AND SITE IMPROVEMENTS 
 
Site utilities beyond the building limits are anticipated to be soil-supported.  Where these utilities 
penetrate through the foundation wall, oversized holes should be utilized to reduce the potential for 
utility breakage (due to post-construction settlement of the soil-supported utility).  We also recommend 
flexible connections at utility transitions from soil-supported (outside the building) to pile supported 
structures (inside the building).  All penetrations should be sealed and waterproofed on the exterior side 
of the building wall. 
 
Similar to site utilities, sidewalks and building egress slabs could be subject to settlement in areas where 
grades will be raised.  At building egress slabs, transition or “tipping” slabs are often used in such 
conditions to provide a transition between the pile-supported building and the surrounding ground.  The 
slabs should be designed as a reinforced concrete structural slab supported at the building on a shelf 
cast into the foundation wall or on a concrete encased corrosion resistant bracket attached to the wall/ 
grade beam.  The “free” end of the slab bears directly on the prepared subgrade soil.  The length of such 
a slab is oftentimes in the range of 8 to 15 ft and usually depends on the anticipated ground settlement 
at that location and the allowable tilting of the slab over time.  Each location should be evaluated on a 
case-by-case basis.  
 
Raises-in-grade across the site footprint will also need to be reviewed on a case-by-case basis relative 
the schedule and sequence of utility and other site improvement installations, as well as proximity and 
potentially loading/impacts to the Tunnel or other existing infrastructure.  Depending upon the 
settlement or structural sensitivity of existing infrastructure or other site improvement structures (i.e., 
walkways, retaining walls, etc.), use of lightweight fill material may be required to limit net stress 
increase resulting from the raise-in-grade.  Lightweight fill materials may consist of expanded shale 
aggregate (e.g., Norlite) and/or expanded polystyrene (e.g., Geofoam).  Over-excavation of select 
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“normal weight” fill may be required, as necessary to further limit net stress increase and mitigate 
resulting ground subsidence. 
 
New utilities and site structures should be evaluated relative to resistance to hydrostatic uplift forces.  
This will particularly be true in areas where lightweight fill material is used for grade raise materials, 
where there will be less load imparted by the backfill material to counteract buoyancy forces.  
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5. Construction Considerations 
 
 
5.1 GENERAL 
 
This section provides comments related to foundation construction, construction sequence and logistics, 
instrumentation and monitoring programs, and other aspects of the planned construction.  Topics 
within this section will be incorporated into the project Contract Documents (Specification sections).  
Estimated quantities are provided for certain foundation/geotechnical-related components (particularly 
the temporary support of excavation [SOE] system) to assist prospective Contractors bidding the 
project; however, these quantities are for guidance only and Contractors should evaluate pricing and 
potential construction issues based on their own knowledge and experience with similar subsurface soil, 
bedrock and groundwater conditions and local practice, taking into account their own proposed 
construction methods, procedures, and available equipment.   
 
In addition to the construction guidelines and recommendations provided herein, all construction 
activities should conform to the requirements of the Occupational Safety and Health Administration 
(OSHA) and all other applicable Federal, Municipal and State regulatory requirements. 
  
5.2 PRE-TRENCHING/ PRE-EXCAVATION 
 
Pre-trenching/ pre-excavation through the surficial fill to a depth no less than about 10 ft (and/or no less 
than about El. 6) in advance of installing the sheetpile system and possibly at planned foundation 
locations is recommended to remove obstructions that could impede sheetpiling and foundation 
installation.  Pre-trenching should be conducted in a controlled manner – particularly where remnant 
foundations (former building piles may need to be removed.  Excavated soil materials, after removal of 
materials larger than about 4 in. size, should be considered for re-use to backfill pre-trenches; where 
additional materials are needed to backfill pre-trenches, the Contractor shall consider placing other 
approved materials that do not impede installation of the sheetpiling system or foundation elements.  
Placement of materials into the pre-trench should also be controlled and compaction of the backfill 
should be conducted to the extent practical (e.g., tamping with the excavator bucket).  
 
Remnant tieback anchors associated with the adjacent existing Tunnel’s support of excavation system 
may be encountered during sheetpile installation – primarily along the northern side of the sheetpile 
SOE system.  For current planning purposes, assume that pre-augering or spudding at discrete locations 
(e.g., at regular intervals in the range of 4 to 5-ft in length along the northern side of the SOE system) 
could be required to facilitate clearing/removing abandoned tiebacks.  It is anticipated that 2 to 3 levels 
of tiebacks could be encountered along the northern side of the sheetpile SOE system; refer to sketch 
included in Appendix B. 
 
5.3 TEMPORARY SUPPORT OF EXCAVATION 
 
Temporary excavation support will be required along the entire building perimeter to limit the lateral 
extent of the excavation, limit impacts to adjacent properties and structures, control groundwater 
seepage, and maintain groundwater levels outside the excavation for the below grade parking structure 
and foundations.  The type of lateral earth support system recommended to satisfy these requirements 
is an interlocking steel sheetpile wall; the sheetpile section selected should be hot-rolled.  The position 
of the sheetpiling should consider the configuration of the proposed foundations and methods to form 
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perimeter below-grade walls.  Steel sheetpiles should be installed using a variable-moment/ variable 
frequency (VMVF) vibratory hammer to allow adjustment of the hammer energy to mitigate the 
magnitude of construction-induced vibrations.   
 
Although final SOE design is typically by the Contractor, we have conducted analyses to develop a 
conceptual layout of excavation support as shown on Figure 3, which consists of a combination of 
cantilevered and internally braced (1-level) steel sheetpile SOE system.  The SOE system as shown was 
developed assuming 2-sided forms would be utilized for below grade foundation wall construction and a 
maximum lateral wall movement criterion equal to about no greater than 2 to 4 inches along the north 
(Tunnel/ 54 in. SD) and east (Northern Avenue) sides, and up to 6 inches along the south and west 
(Harbor Street) sides.  In order for the SOE system as shown to satisfy those lateral movement criteria, 
the system relies on certain assumptions (e.g., site grade bench cut and limits on surcharge magnitude 
and proximity to the sheet piling wall).  The system and assumptions shown on Figure 3 are not intended 
to be a Contractor-requirement but rather are provided for the purpose of obtaining budget level 
pricing.  
 
The Contractor and the Contractor’s SOE Designer should consider the sequencing of the sheetpiling 
installation relative to the steel H-pile foundation installations for the building and the sequencing of 
excavation activities in the evaluation of bracing requirements.  Furthermore, the alignment and 
performance tolerance of the excavation support system should consider the proposed methods for 
forming, placing, waterproofing and backfilling of the foundation wall (e.g., two-sided formwork with 
positive side waterproofing and placement of impervious backfill (flowable fill) between the sheetpiling 
and outside face of foundation wall; or one-sided formwork with any necessary surface preparation to 
sheetpile wall to facilitate placement and protection of blind-side waterproofing. 
 
5.4 FOUNDATION INSTALLATION 
 
We recommend the following be considered when planning for driven pile installations: 
 
 Each pile should be outfitted with a steel point (driving shoe) at the tip to facilitate penetration 

into the bearing stratum and to minimize potential pile damage.  Over-sized materials and other 
subsurface obstructions should be anticipated in the Fill soils – including remnant pile caps and 
piles from the existing on-site building.  Near surface pre-excavation may be required to remove 
buried obstructions in advance of pile driving activities.  Pre-augering to reduce heave is not 
currently anticipated; however, see next bullet below regarding other potential subsurface 
obstructions. 

 Remnant tieback anchors associated with the adjacent existing Tunnel support of excavation 
system may be encountered during pile installation along at least grid lines 1, 1.5, 2.5, and 3.  
While pile installations at these locations may be impacted (i.e., slowed installation progress and 
cause potential misalignment/out of plumbness), we would expect that advancement of the 
steel H-pile through the overburden soils should be able to overcome the potential interference 
presented by the abandoned tiebacks.  For planning purposes, we recommend that the 
Contractor include a contingency allowance for spudding or pre-augering (and backfilling with 
approved materials) at 25% of the pile cap locations along these grid lines.   

 Steel H-piles may be initially advanced with a vibratory hammer (VMVF); an impact hammer 
must be used for final driving to end bearing.  The selected hammer should be capable of 
delivering the minimum rated energy that is compatible with the design pile configuration and 
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capacity.  The Contractor should propose a final driving criterion for the selected hammer rated 
energy, based on the results of computer Wave equation analyses (i.e., GRLWEAP) conducted by 
the Contractor’s Engineer.   

 Prior to starting production pile installation, the Contractor will be required to successfully 
complete a dynamic testing program, and may be required to undertake and successfully 
complete a static load testing program to verify design compression capacity.  

 Foundation pile installations will cause noise and vibrations that can disturb people and may 
become a nuisance to the adjacent business operations, disrupt computers, cause settlement to 
utilities (e.g., 54-in. SD), and impact other sensitive receptors (e.g., the Tunnel).  Mitigation 
measures (e.g., designated hours for pile driving activities), if any, should be planned prior to 
construction to reduce possible delays during construction.  In addition, vibrations from pile 
installations can cause vibrations that might impact freshly placed concrete.  It is recommended 
that vibration monitoring be conducted during construction to develop a correlation between 
vibrations and distance.  Initially (until that correlation is formed) it is recommended that 
vibration generating activities shall not be conducted within 100 ft of fresh concrete that is less 
than 24 hours old.  In addition, vibration generating activities shall not be conducted within 50 ft 
of fresh concrete that is less than 48 hours old. 

 
Production piles should be installed from (or near) existing site grades to avoid equipment stability 
issues if operating within/near the Organic Deposits.  Design cut-off elevation for piles is anticipated to 
be several feet below the pile installation grade.  Following completion of pile installations and during 
excavation for the below grade parking structure, pile stickups will need to be carefully cut down and 
protected as the excavation proceeds.   
 
5.5 EXCAVATION 
 
The Fill soils likely contains over-size materials including debris, cobbles and boulders, and remnant 
foundations (concrete pile caps, concrete piles) from the former on-site building to be demolished.  
Excavations will be required for construction of the below-grade parking structure, pile caps, grade 
beams, elevator pits, utilities and other features.  We anticipate that excavations can be conducted 
using conventional, mechanical earth-moving equipment.  Excavation depths are anticipated to range 
from about 13 to 18 ft below existing site grades, although those depths could possibly be adjusted 
should the Contractor consider benching down to a uniform elevation at the start of construction to 
allow for a more efficient working grade for planned foundation installation activities and reduce lateral 
surcharging demands on the SOE system. 
 
Following foundation installations, excavation to construct the below grade parking structure, pile caps 
and grade beams will need to consider protection of foundation elements and maintaining those 
elements within positional tolerances for subsequent pile cap construction.  The Contractor is advised to 
develop a coordinated excavation sequencing plan to limit movements of the support of excavation 
(SOE) system, to also limit movement of foundation piles – primarily those piles installed to support the 
exterior perimeter pile caps, which are closest to the SOE system. 
   
In addition, the excavation bottom is anticipated to be underlain by up to approximately 13 to 23 ft of 
Fill and/or Organic soils that may be loose/soft and unstable – even more so from the vibrations induced 
from sheetpile and pile installation activities.  Upon reaching design bottom of excavation the 
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Contractor may also need to over-excavate in advance of placement of a mud mat to achieve a suitable 
working surface, which will need to be coordinated with the SOE design. 
 
5.6 CONSTRUCTION DEWATERING 
 
During construction, the potential exists for the need to pump and manage groundwater on a 
continuous basis (24/7) to construct the below grade parking structure, pile caps (including placement 
and protection of waterproofing against foundation walls).  Dewatering may need to extend through the 
completion of the sub-slab pressure relief system and parking level slab is constructed.  
 
On-site recharge may be feasible on occasion and on an intermittent basis; however, the project will 
need to obtain a temporary construction dewatering permit (EPA NPDES RGP) to facilitate discharge of 
effluent to an approved municipal system and/or water body.  The time required to file and receive 
approval from the permitting authority can oftentimes take 6 or more months.  A base dewatering 
system typically consists of sedimentation and pH control.  However, depending upon groundwater 
quality, additional measures of pre-treatment prior to off-site discharge may be required.  The 
Contractor shall be responsible for conformance with the requirements of the permit, including 
treatment and legal discharge of effluent.  
 
The Contractor shall be responsible for the design and operation of the temporary dewatering system 
and maintenance of the support of excavation system (to control leakage at joints) so that groundwater 
drawdown outside the limits of the excavation is limited.   
 
5.7 MANAGEMENT OF BURIED DEMOLITION DEBRIS/RUBBLE FILL AND EXCAVATED SOIL  
 
Debris such as asphalt, brick, concrete, metal/steel, and other miscellaneous rubble may be present 
below the former on-site building; and granite blocks, wood piles, timber may be buried elsewhere on 
the site from historical uses.  Management and disposal of these types of materials should be to an 
approved solid waste facility.  Landfills or other soil receiving facilities will not accept solid waste; 
accordingly, these materials, if encountered, will require segregation from soil prior to off-site transport 
as solid waste. 
 
Excess or unsuitable soil that requires off-site disposal must be managed in accordance with applicable 
federal, state, and local laws and regulations, including the requirements of the Massachusetts 
Contingency Plan (MCP, 310 CMR 40.000).  Soil designated for off-site disposal will require analytical 
testing.  If reportable concentrations of contaminants are detected in the soils, regulatory compliance 
may be required in accordance with the timelines established in the MCP.  
 
An initial soil precharacterization program has been completed; additional soil precharacterization will 
be undertaken prior to construction.  The results of the soil precharacterization programs will be 
compiled into one report and provided to the Contractor once available.   
 
5.8 GEOTECHNICAL INSTRUMENTATION 
 
A geotechnical instrumentation program is recommended to confirm predictions of soil and structure 
behavior, provide documented performance for the Owner's records, monitor and document the 
Contractor's performance, provide early warning of problems, and aid assessments of the need for 
measures to mitigate unacceptable movements.  The various types and proposed locations of 



 

18 

instrumentation that are recommended as a minimum to be installed and monitored during 
construction, along with performance criteria, are included in the project Contract Documents. 
 
In general, geotechnical instrumentation (by the Owner and Contractor) is planned to include the 
following: 
 
 Survey points to measure vertical movements of adjacent buildings, structures and streets; 

 Offset survey points to measure vertical and lateral movements of the top of the temporary 
support of excavation system; 

 Vertical monitoring points set on top of the Tunnel’s roof protective slab and at manholes 
located along the alignment of the BWSC’s 54-in. diameter storm drain utility; and 

 Seismographs to monitor vibrations along the alignment of the tunnel and BWSC storm drain 
utility. 

 
In addition, we recommend the Owner conduct a pre-construction conditions survey (video/photo 
documentation) be conducted of the exterior of select buildings, streets, and sidewalks adjacent to the 
site; and the Tunnel per the limits agreed to with MassDOT; we also recommend that a video survey of 
the existing 54-in. storm drain be conducted prior to the start of construction.  The purpose of the pre-
construction conditions survey is to document existing readily observable physical conditions of 
structures, surface improvements, and infrastructure near the work to establish a baseline before work 
at the subject site begins.   
 
5.9 CONSTRUCTION OBSERVATIONS 
 
We recommend that an engineer or technician, qualified by training and experience, be present to make 
observations during pertinent construction phases such as pre-trenching activities, support of 
excavation installation, foundation installation and load testing (dynamic and static), site excavation and 
dewatering, and final subgrade preparation of foundation subgrades.  The general purpose of the 
on-site monitoring program is to provide accurate documentation of construction activities, correlate 
these activities with visual observations and measurements obtained from the instrumentation data, 
and verify compliance with the Code and project Contract Documents.   
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6. Limitations 
 
 
This report has been prepared for specific application to the proposed development at 2 Harbor Street / 
329 Northern Avenue in Boston, Massachusetts.  This report is intended for the exclusive use of the 
project team in connection with the geotechnical aspects of the project as described herein.  In the 
event that changes in the nature, design, or location of the facilities are planned, the conclusions and 
recommendations contained in this report should not be considered valid unless the changes are 
reviewed and conclusions of this report are modified or verified in writing by Haley & Aldrich. 
 
The analyses and recommendations submitted in this report are based in part upon data obtained from 
the referenced subsurface explorations.  The nature and extent of variations between the explorations 
may not become evident until construction.  If variations then appear evident, it will be necessary to 
reevaluate the recommendations of this report.  The applicability of the recommendations in this report 
should be confirmed after structural and site grading designs are finalized.  
 
The scope of work undertaken for this Report does not include the development of criteria or 
procedures to minimize the risk of mold or other biological pollutant infestations in or near any 
structure nor does it include a site assessment for the presence of oil or hazardous materials as defined 
by the Massachusetts Oil and Hazardous Materials Prevention and Response Act (M.G.L. Chapter 21E). 
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TABLE I
SUMMARY OF SUBSURFACE SOIL CONDITIONS
SOUTH BOSTON INNOVATION CAMPUS
2 HARBOR STREET / 329 NORTHERN AVENUE
BOSTON, MASSACHUSETTS
FILE NO. 132753-006

EXPLORATION DEPTH OF
FILL

DESIGNATION EXPLORATION THICKNESS DEPTH TO TOP EL. OF TOP THICKNESS DEPTH TO TOP EL. OF TOP THICKNESS DEPTH TO TOP EL. OF TOP THICKNESS DEPTH TO TOP EL. OF TOP

(FT) (FT) (FT) (FT, BCB) (FT) (FT) (FT, BCB) (FT) (FT) (FT, BCB) (FT) (FT) (FT, BCB)

RECENT HALEY & ALDRICH
TEST BORINGS (2019)

HA19-B1 119.0 16.2 24.0 24.0 -7.8 11.0 35.0 -18.8 69.9 104.9 -88.7 3.1 108.0 -91.8
HA19-B2(OW) 119.0 16.8 24.0 24.0 -7.2 10.0 34.0 -17.2 68.0 102.0 -85.2 8.5 110.5 -93.7

HA19-B3 104.0 16.9 24.0 24.0 -7.1 5.0 29.0 -12.1 64.5 93.5 -76.6 1.9 95.4 -78.5
HA19-B4 94.0 16.0 18.0 18.0 -2.0 16.0 34.0 -18.0 43.0 77.0 -61.0 10.0 87.0 -71.0
HA19-B5 51.0 15.5 24.0 24.0 -8.5 10.0 34.0 -18.5 > 17.0 - - - - -

PREVIOUS EXPLORATIONS 
(NOTE 3)

SB1-1 114.3 15.9 5.0 5.0 10.9 29.0 34.0 -18.2 70.0 104.0 -88.2 > 10.3 - -
SB2-70 114.0 16.0 23.5 23.5 -7.6 10.0 33.5 -17.6 62.5 96.0 -80.1 7.0 103.0 -87.1
SB2-72 110.6 17.1 23.5 23.5 -6.4 12.0 35.5 -18.5 65.5 101.0 -84.0 6.0 107.0 -90.0
SB2-73 114.5 17.1 28.0 28.0 -11.0 4.5 32.5 -15.5 50.5 83.0 -66.0 12.0 95.0 -78.0
SB2-74 111.8 16.9 21.0 21.0 -4.1 10.0 31.0 -14.2 57.5 88.5 -71.7 4.8 93.3 -76.5
B201 42.0 15.8 24.0 24.0 -8.3 12.5 36.5 -20.8 > 5.5 - - - - -
387 96.0 15.2 21.5 21.5 -6.3 7.5 29.0 -13.9 63.0 92.0 -76.9 > 4.0 - -
388 88.0 16.7 15.0 15.0 1.7 15.0 30.0 -13.4 > 58.0 - - - - -
391 101.0 15.2 13.5 13.5 1.7 22.5 36.0 -20.9 60.0 96.0 -80.9 > 5.0 - -

NOTES:
1.  ESTIMATED GROUND SURFACE ELEVATIONS ARE IN FEET, REFERENCE THE BOSTON CITY BASE (BCB) DATUM AND CORRESPOND TO THE GROUND SURFACE ELEVATION AT THE TIME OF DRILLING.
2.  ELEVATIONS WERE NOT SURVEYED AND ARE THEREFORE CONSIDERED APPROXIMATE (+/-1 FT).  ELEVATIONS ARE BASED ON PLAN TITLED "EXISTING CONDITIONS SURVEY", PREPARED BY
     FELDMAN LAND SURVEYORS AND DATED 5 SEPTEMBER 2019.
3.  PREVIOUS SELECT EXPLORATIONS CONDUCTED FOR THE CENTRAL ARTERY / TUNNEL PROJECT; LOGS OBTAINED FROM HALEY & ALDRICH, INC. FILES.
4.  PREVIOUS EXPLORATIONS B203, B204 AND B205 CONDUCTED BY ESS GROUP, INC. WERE SHALLOW AND DID NOT PENETRATE THE FILL; ACCORDINGLY, EXPLORATIONS NOT INCLUDED HEREIN.

ABBREVIATIONS:
"-" : INDICATES NOT DETERMINED; DEPOSIT NOT SAMPLED OR EXPLORATION TERMINATED BEFORE PRESENCE OF DEPOSIT VERIFIED
">" : INDICATES TOTAL THICKNESS NOT DETERMINED; EXPLORATION TERMINATED AT DEPTH INDICATED WITHIN MATERIAL/DEPOSIT
"(OW)" : INDICATES OBSERVATION WELL INSTALLED IN COMPLETED BOREHOLE

BEDROCKGROUND
SURFACE EL. 

(BCB)
 (NOTES 1,2)

MARINE DEPOSITS (CLAY) GLACIAL DEPOSITSORGANIC DEPOSITS

Haley & Aldrich, Inc.
\\haleyaldrich.com\share\bos_common\132753 - 2 Harbor Street\006 - Design\Subsurface Data Report\Table\2019-0910-HAI-SBIC-Subsurface Data Summary-F.xlsx 9/26/2019
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FIGURE 1
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LEGEND

DESIGNATION AND APPROXIMATE LOCATION OF
TEST BORING DRILLED BY GEOLOGIC EARTH
EXPLORATION, INC. AND MONITORED BY HALEY
& ALDRICH, INC. BETWEEN 24 JUNE  AND 15
JULY 2019.

DESIGNATION AND APPROXIMATE LOCATION OF
TEST PIT EXCAVATION COMPLETED BY JAMES
W. FLETT CO., INC. AND MONITORED BY HALEY &
ALDRICH, INC. BETWEEN 22 AND 29 JULY 2019.

INDICATES OBSERVATION WELL INSTALLED IN
COMPLETED BOREHOLE

DESIGNATION AND APPROXIMATE LOCATION OF
HISTORIC TEST BORING CONDUCTED FOR THE
CENTRAL ARTERY / TUNNEL PROJECT

DESIGNATION AND APPROXIMATE LOCATION OF
SHALLOW TEST BORING CONDUCTED FOR
CARGO VENTURES IN 2004.

NOTES

1. BASE PLAN OBTAINED FROM PLAN TITLED “EXISTING
CONDITIONS SURVEY”, PREPARED BY FELDMAN LAND
SURVEYORS AND DATED 5 SEPTEMBER 2019.

2. CONFIGURATION OF PROPOSED BUILDINGS TAKEN FROM
AN ELECTRONIC FILE TITLED "A-100 LEVEL P OVERALL
PLAN.dwg", PROVIDED BY HANDEL ARCHITECTS ON 24
MARCH 2021.

3. TECHNICAL MONITORING OF THE EXPLORATIONS
CONDUCTED IN 2019 WAS PERFORMED BY HALEY &
ALDRICH, INC.; THE LOCATIONS OF THE EXPLORATIONS
WERE ESTIMATED BY TAPING TO EXISTING SITE FEATURES
IN THE FIELD.

4. APPROXIMATE LOCATIONS OF PREVIOUS EXPLORATIONS
CONDUCTED FOR CENTRAL ARTERY / TUNNEL PROJECT
OBTAINED FROM "FIGURE 2A: SITE AND SUBSURFACE
EXPLORATION LOCATION PLAN" AND "FIGURE 2B: SITE AND
SUBSURFACE EXPLORATION LOCATION PLAN", TAKEN
FROM REPORT TITLED "FINAL GEOTECHNICAL DATA
REPORT, DESIGN SECTION D004A, CENTRAL ARTERY
(I-93)/TUNNEL (I-90) PROJECT, BOSTON, MASSACHUSETTS",
PREPARED BY HALEY & ALDRICH, INC. AND DATED 10
OCTOBER 1991.

5. APPROXIMATE LOCATIONS OF PREVIOUS EXPLORATIONS
CONDUCTED FOR CARGO VENTURES IN 2004 OBTAINED
FROM "FIGURE 3: SITE PLAN" TAKEN FROM REPORT TITLED
"PHASE 1 AND PHASE II ENVIRONMENTAL SITE
ASSESSMENT, BOSTON FREIGHT PROJECT, SOUTH
BOSTON, MASSACHUSETTS", PREPARED BY ESS GROUP,
INC. AND DATED 11 FEBRUARY 2005.

6. TEST BORINGS B203, B204 AND B205 WERE SHALLOW
EXPLORATIONS THAT DID NOT PENETRATE THE FILL;
ACCORDINGLY, TEXT BOXES NOT PROVIDED FOR THESE
EXPLORATIONS.
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APPENDIX B 
 

Available Drawings – On-Site Building, Central Artery / Tunnel (CA/T)  
and BWSC Utility 
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Previous Explorations by Others 
 





























































 

  

APPENDIX D 
 

2019 Test Boring Logs and Observation Well Installation Report 
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SM

SM

SM

SP-
SM

SP-
SM

SM

SM

CL

ND

ND

ND

ND

ND

-BITUMINOUS CONCRETE-

Black silty SAND with gravel (SM), mps 4.0 in., no structure, no
odor, moist, trace concrete and brick

Note:  Location precleared with vac truck to 6.0 ft.

-FILL-

Gray silty SAND (SM), mps 0.3 in., no structure, no odor, wet

Gray silty SAND (SM), mps 0.2 in., no structure, no odor, wet, 10%
- 15% pockets of organic silt, trace shells

Loose gray poorly graded SAND with silt (SP-SM), mps < 1.0 in., no
structure, no odor, wet, trace shell specs

Similar to above

Loose gray silty SAND (SM), mps < 1.0 in., no structure, no odor,
wet

Medium dense gray silty SAND (SM), mps < 1.0 in., no structure,
no odor, wet

Medium stiff gray lean CLAY (CL), mps < 1.0 in., no structure, no
odor, wet, 10% - 15% pockets of organic silt

15.6
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90
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95

Inside Diameter  (in.)

H&A Rep.

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

16.0

Boston City Base

HW/NW

Date

HW Drive to 69.0 ft, NW Spun to 114.0 ft

Bottom
Filter Sand

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

-

4/3 1 3/8

of Casing
Bottom

Cat-Head   Doughnut Hammer

Time

Water Level Data

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

Sample ID

S - Splitspoon Sample

T - Thin Wall Tube
U - Undisturbed Sample

11.43

16.2  (est.)

O - Open End Rod

NX

30

Elapsed

132753-006

Riser Pipe

Start
1

Bit Type:
S

Sheet No.

G - Geoprobe

June 28, 2019

of Hole

24

File No.

108.0

Elevation

34.0

Location

HA19-B1

Time (hr.)

6/27/19

HA19-B1

Cuttings

Ion Science Tiger

Samples 25S, 1C71.0

Datum

Type

Barrel

3

Water

Concrete

Hammer Fall  (in.)

Bentonite Seal

5.0

Finish
Drilling Equipment and Procedures

June 24, 2019

A. Fleming

Casing

Casing:

PID Make & Model:
Hoist/Hammer:

Depth  (ft) to:

Sampler

Overburden  (ft)

Rock Cored  (ft)

of

Rig Make & Model:

Grout

Screen

Well Diagram

B57 Mobile Drill Truck

0715

None

Boring No.

Driller

Summary

Field Tests:

5

Drill Mud:
Hammer Weight  (lb) -140300 See Plan

D. Sheldon/R. Eastwood

Boring No.

Roller Bit

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

Client
Contractor GEOLOGIC-EARTH EXPLORATION, INC.

Project
CARGO VENTURES
SOUTH BOSTON INNOVATION, 329 NORTHERN AVE., BOSTON, MA
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OL/
OH

OL/
OH

PT

CL

CL

CL

CL

ND

ND

ND

ND

ND

ND

ND

-FILL-

Medium stiff gray sandy ORGANIC SOIL (OL/OH), mps < 0.1 in., no
structure, faint organic odor, wet, trace peat fibers

-ORGANIC DEPOSITS-

Medium stiff gray ORGANIC SOIL (OL/OH), mps 0.1 in., no
structure, faint organic odor, wet, trace shells

Stiff dark brown to brown PEAT (PT), mps < 0.1 in., no structure,
faint organic odor, wet

Very stiff gray lean CLAY (CL), mps < 0.1 in., no structure, faint
organic odor, wet, trace peat fibers

Very stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor,
wet

PP 2.75 - 3.25 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 1.5 tsf

Medium stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no
odor, wet

PP 0.25 - 0.75 tsf

-7.8
24.0

-18.8
35.0

30 70

100

100

100

100

100

100

S

S

S

H

M

M

M

M

M

Sheet No. 5of

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

CL
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CL

CL

ND

ND

ND

ND

ND

ND

Medium stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no
odor, wet

PP 0.0 - 0.25 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.0 - 0.25 tsf

-MARINE DEPOSITS-

Medium stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no
odor, wet

PP 0.25 - 0.5 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 tsf

Medium stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no
odor, wet

PP 0.25 tsf
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CL

CL

CL

CL

CL

CL

ND

ND

ND

ND

ND

ND

Medium stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no
odor, wet

PP 0.25 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.5 - 0.75 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

Hard gray sandy lean CLAY (CL), mps 0.5 in., no structure, no
odor, wet

Note:  Drill action indicates boulder from 105.2 ft - 106.5 ft.
-GLACIOMARINE DEPOSITS-

Note:  Drill action indicates potential top of weathered bedrock.
TOP OF BEDROCK 108.0 FT

-BEDROCK-

Very dense gray weathered ARGILLITE, mps 1.0 in., rock fabric
structure, no odor, wet

-BEDROCK-

Note:  Advance roller bit to 114.0 ft.  Drill action indicates more
competent bedrock at 114.0 ft.

SEE CORE BORING REPORT FOR ROCK DETAILS
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-102.8
 119.0

Moderately hard to hard, fresh, gray, aphanitic ARGILLITE.  Bedding extremely thin to
thin, joints moderately dipping, close to wide, planar, smooth to rough, fresh, tight.

-BEDROCK-

BOTTOM OF EXPLORATION 119.0 FT

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
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S1
10

S2
9
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13

S4
15

S5
12
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16

S7
16

 6.0
8.0

 8.0
10.0

 10.0
12.0

 12.0
14.0

 14.0
16.0

 16.0
18.0

 18.0
20.0

SP
SM

SP

SP

SM

SM

SM

CL

SP

ND

ND

ND

ND

ND

ND

ND

-BITUMINOUS CONCRETE-

Tan to light brown poorly graded SAND (SP), mps 0.5 in., no
structure,, no odor, moist

-FILL-

Black silty SAND with gravel (SM), mps 3.0 in., no structure, no
odor, moist, 5% - 10% concrete, trace brick, trace cinders

Note:  Location precleared with vac truck to 6.0 ft.

-FILL-

Dense gray to light brown poorly graded SAND (SP), mps 0.3 in.,
no structure, no odor, moist

Medium dense gray poorly graded SAND (SP), mps 0.3 in., no
structure, no odor, wet, trace pockets of lean clay, trace pockets of
silt

Loose gray silty SAND (SM), mps 0.2 in., no structure, no odor, wet,
trace shells

Medium dense gray silty SAND (SM), mps 0.1 in., no structure, no
odor, wet

Loose gray silty SAND (SM), mps 0.2 in., no structure, no odor, wet,
trace pockets of organics, trace shells

Medium stiff gray lean CLAY with sand (CL), mps 0.3 in., no
structure, no odor, wet, trace shells

Medium dense gray poorly graded SAND (SP), mps 0.2 in., no
structure, no odor, wet, trace shells, trace pockets of organics

16.3
0.5

16.0
0.8

10
5

10
5

10

5

65
30

15

15

25

20

20

5

60

25
20

80

80

60

60

60

15

30

20

5

5

15

20

20

80

5

S M M

Inside Diameter  (in.)

H&A Rep.

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

16.0

Boston City Base

HW/NW

Date

HW Drive to 34.0 ft, NW Spin to 109.0 ft

Bottom
Filter Sand

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

-

4/3 1 3/8

of Casing
Bottom

   Automatic Hammer

Time

Water Level Data

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

Sample ID

S - Splitspoon Sample

T - Thin Wall Tube
U - Undisturbed Sample

9.81

7.79

16.8  (est.)

O - Open End Rod

NX

30

Elapsed

132753-006

Riser Pipe

Start
1

Bit Type:
S

Sheet No.

G - Geoprobe

July 8, 2019

of Hole

24

File No.

104.0

7/12/19

Elevation

9.78

34.0

Location

HA19-B2 (OW)

Time (hr.)

7/2/19

HA19-B2
(OW)

Cuttings

Ion Science Tiger

Samples 25S, 1C109

20.0

Datum

Type

Barrel

3

Water

Concrete

Hammer Fall  (in.)

Bentonite Seal

OW

5.0

Finish
Drilling Equipment and Procedures

June 24, 2019

0820

A. Fleming

Casing

Casing:

PID Make & Model:
Hoist/Hammer:

Depth  (ft) to:

20.00715

Sampler

Overburden  (ft)

Rock Cored  (ft)

OW

of

Rig Make & Model:

Grout

Screen

Well Diagram

B57 Mobile Drill Truck

7/5/19

0710

None

Boring No.

Driller

Summary

Field Tests:

5

Drill Mud:
Hammer Weight  (lb) -140300 See Plan

P. Fischer

Boring No.

Roller Bit

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

Client
Contractor GEOLOGIC-EARTH EXPLORATION, INC.

Project
CARGO VENTURES
SOUTH BOSTON INNOVATION, 329 NORTHERN AVE., BOSTON, MA
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(Color, GROUP NAME, max. particle size†,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)
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2
3
2
4

1
3
4
7

8
11
18
18

5
7
9
9

5
5
6
9

3
4
6
6

S8
24

S9
7

S10
21

S11
23

S12
24

S13
23

 24.0
26.0

 29.0
31.0

 34.0
36.0

 39.0
41.0

 44.0
46.0

 49.0
51.0

OL/
OH

OL/
OH

CL

CL

CL

CL

ND

ND

ND

ND

ND

ND

-FILL-

Medium stiff gray ORGANIC SOIL (OL/OH), mps 0.1 in., no
structure, organic odor, wet, trace shells

-ORGANIC DEPOSITS-

Medium stiff gray ORGANIC SOIL (OL/OH), mps 0.1 in., no
structure, organic odor, wet, trace shells

Very stiff tan lean CLAY (CL), mps 0.1 in., no structure, no odor,
wet

PP 2.5 - 3.5 tsf

Very stiff tan lean CLAY (CL), mps 0.1 in., no structure, no odor,
wet

PP 1.0 - 1.75 tsf

-MARINE DEPOSITS-

Stiff olive brown to gray lean CLAY (CL), mps < 0.1 in., no
structure, no odor, wet

PP 0.5 - 1.0 tsf

Stiff olive brown to gray lean CLAY (CL), mps < 0.1 in., no
structure, no odor, wet

PP 0.25 - 0.5 tsf

-7.2
24.0

-17.2
34.0

5 95

100

100

100

100

100

S

S

S

S

H

H

M

M

M

M

M

H

Sheet No. 5of

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

Boring No.

File No. 132753-006
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Boring No. HA19-B2 (OW)

HA19-B2 (OW)
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4
5
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3
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2
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2
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3
6
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6

S14
24

S15
24

S16
24

S17
24

S18
24

S19
24

 54.0
56.0

 59.0
61.0

 64.0
66.0

 69.0
71.0

 74.0
76.0

 79.0
81.0

CL

CL

CL

CL

CL

CL

ND

ND

ND

ND

ND

ND

Stiff gray to olive brown lean CLAY (CL), mps < 0.1 in., no
structure, no odor, wet

PP 0.5 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.0 - 0.25 tsf

Medium stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no
odor, wet

PP 0.25 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.25 - 0.75 tsf
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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HA19-B2 (OW)
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3
5
8

10

WOH
3
7
7

4
6
9
9

WOR
4"

WOH
2"

19
22
19

29
14
32
39

38
63
81

100/
3"

S20
24

S21
24

S22
24

S23
18

S24
11

S25
13

 84.0
86.0

 89.0
91.0

 94.0
96.0

 99.0
101.0

 104.0
106.0

 109.0
110.7

CL

CL

CL

CL
CL

SC

SM

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.5 - 0.75 tsf

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.0 - 0.25 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.0 - 0.25 tsf

Very soft gray lean CLAY (CL), mps < 0.1 in., no structure, no odor,
wet

PP 0.0 - 0.25 tsf

Hard gray lean CLAY with gravel (CL), mps 0.2 in., no structure, no
odor, wet

-MARINE DEPOSITS-

Note:  Drill action indicates change in material and density at 102.0
ft.

Dense gray clayey SAND with gravel (SC), mps 1.0 in., no
structure, no odor, wet

-GLACIAL TILL-

Note:  Very high water loss from 104.0 ft - 109.0 ft.

Very dense gray silty SAND with gravel (SM), mps 0.7 in., no
structure, no odor, wet, weathered argillite in spoon tip

-GLACIAL TILL-
TOP OF BEDROCK 110.5 FT

Note:  Drill action indicates top of potential bedrock at 110.5 ft.

-BEDROCK-

Note:  Advanced roller bit to 114.0 ft.  Drill action indicates
competent rock at 114.0 ft.

SEE CORE BORING REPORT FOR ROCK DETAILS
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-93.7
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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Boring No. HA19-B2 (OW)

HA19-B2 (OW)

S
am

pl
er

 B
lo

w
s

pe
r 

6 
in

.

S
am

pl
e 

N
o.

&
 R

ec
. (

in
.)

S
am

pl
e

D
ep

th
 (

ft)

H
&

A
-T

E
S

T
 B

O
R

IN
G

 W
IT

H
 P

E
R

M
 P

ID
 C

O
LU

M
N

  
  

H
A

-L
IB

09
-B

O
S

.G
LB

  
  

H
A

-T
B

+
C

O
R

E
+

W
E

LL
-0

9 
W

 F
E

N
C

E
.G

D
T

  
  

 G
:\

13
27

53
 -

 2
 H

A
R

B
O

R
 S

T
R

E
E

T
\G

IN
T

\1
32

75
3-

00
6 

T
B

_C
_O

W
.G

P
J 

  
  

  
 A

ug
 2

, 
19

D
ep

th
 (

ft)

85

90

95

100

105

110

U
S

C
S

 S
ym

bo
l

TEST BORING REPORT

P
ID

 R
ea

di
ng

s
(p

pm
)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color, GROUP NAME, max. particle size†,
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-102.2
 119.0

Hard to moderately hard, fresh, gray, aphanitic ARGILLITE.  Bedding extremely thin to
thin, joints moderately to high angle dipping, moderate spacing, planar to undulating,
smooth, fresh, tight to open.
Note:  C1 stopped at 117.0 ft due to core barrel jam.

-BEDROCK-

Hard to moderately hard, fresh, gray, aphanitic ARGILLITE.  Bedding extremely thin to
thin, joints moderately dipping, moderate spacing, planar to undulating, smooth, fresh,
tight.

BOTTOM OF EXPLORATION 119.0 FT

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
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Recovery/RQD

Boring No.
CORE BORING REPORT

Depth
(ft)

115

120

125

130

135

140

145

Weath-
ering

Elev./
Depth

(ft)

Visual Description
and Remarks

File No. 132753-006
Sheet No.

HA19-B2 (OW)

5 of  5Sheet No.

Drilling
Rate

(min./ft) %

Run
No.

Run
Depth

(ft) in.



0.8

7.0

9.0

10.0

20.0

0.5
BITUMINOUS
CONCRETE

FILL

16.0

9.8

7.8

6.8

-3.2

Boston City Base

Cuttings
Grout

File No.

D
E

P
T

H
(f

t.
)

Ground El.

Project

Client

P. Fischer

SOUTH BOSTON INNOVATION

Depth to bottom of well screen

329 NORTHERN AVE., BOSTON, MA

Contractor

Driller

Location

Filter Sand

Initial Water Level (depth bgs)

WELL CONSTRUCTION DETAILS

SOIL/ROCK

HA19-B2
(OW)

GEOLOGIC-EARTH EXPLORATION, INC.

Diameter of screen

Bottom of silt trap

2.0 in.

Screen gauge or size of openings

Well No.

0.010 in.

Depth of top of riser below ground surface

Depth of Roadway Box below ground surface

0.0

10.0 ft

8 Jul 2019

20.0 ft

0.0

Inside diameter of riser pipe

Depth of bottom of riser pipe

Type of riser pipe Schedule 40 PVC

Length

0.1 ft

Roadway Box

2.0 in.

Type of Backfill around Screen Filter Sand

Type of screen Machine slotted Sch 40 PVC

Depth of bottom of Roadway Box

Type of protective casing

Type of protective cover

Concrete

Bentonite

0

5

10

15

20.0

20.0 ft

7.0

Inside diameter

Location

132753-006

D
E

P
T

H
(f

t.
)

16.8

WELL

DETAILS

COMMENTS:

A. Fleming

CONDITIONS

G
R

A
P

H
IC

Screen

Depth to top of well screen 10.0 ft

Well Diagram

Concrete

E
LE

V
A

T
IO

N
(f

t.
)

Compression - pent. bolt

H&A Rep.

Datum

Riser Pipe

Bentonite Seal

Date Installed

Depth of bottom of borehole

See Plan
CARGO VENTURES

16.8  (est.)

Diameter of borehole

 -

0.8

2.0

 -

6.0 in.

10.0 ft

0.0 ft

0.9 ft

4.5 in.

0.9 ft

GROUNDWATER OBSERVATION WELL
INSTALLATION REPORT

Type of Seals          Top of Seal (ft)          Thickness (ft)
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7
10
12
10

3
1
3
3

2
2
2
1

3
4
5
5

1
1
1
1

2
3
2
3

1
1
1
2

S1
10

S2
11

S3
14

S4
15

S5
23

S6
24

S7
24

 6.0
8.0

 8.0
10.0

 10.0
12.0

 12.0
14.0

 14.0
16.0

 16.0
18.0

 18.0
20.0

SP
SM

SP

SP

SP

SP

SM

OL/
OH

SM

CL

ND

ND

ND

ND

ND

ND

ND

-BITUMINOUS CONCRETE-

Tan to light brown poorly graded SAND (SP), mps 0.6 in., no
structure, no odor, moist

-FILL-

Black silty SAND with gravel (SM), mps 2.5 in., no structure, no
odor, moist, trace concrete and brick

Tan to light brown poorly graded SAND (SP), mps 0.3 in., no
structure, no odor, moist

Note:  Location precleared with vac truck to 6.0 ft.

Medium dense tan to gray poorly graded SAND (SP), mps 0.3 in.,
no structure, no odor, moist

Loose gray poorly graded SAND (SP), mps 0.1 in., no structure, no
odor, wet, trace shells

-FILL-

Loose gray poorly graded SAND (SP), mps 0.1 in., no structure, no
odor, wet, trace pockets of organic soil, trace shells

Loose gray silty SAND (SM), mps 0.1 in., no structure, no odor, wet

Very soft gray ORGANIC SOIL (OL/OH), mps 0.2 in., no structure,
no odor, wet, trace pockets of fine sand, trace shells

Loose gray silty SAND (SM), mps 0.2 in., no structure, no odor, wet,
20% - 30% pockets of lean clay, trace shells

Very soft sandy lean CLAY (CL), mps 0.3 in., no structure, no odor,
wet, 15% - 20% pockets of organics

16.4
0.5

16.0
0.9

5
10

5
10

5
10

5

65
30

75

35

30

20

15

15

5

20
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H&A Rep.

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

16.0

Boston City Base

HW/NW

Date

HW Drive to 29.0 ft, NW Spun to 104.0 ft

Bottom
Filter Sand

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

-

4/3 1 3/8

of Casing
Bottom

   Automatic Hammer

Time

Water Level Data

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

Sample ID

S - Splitspoon Sample

T - Thin Wall Tube
U - Undisturbed Sample

9.5

16.9  (est.)

O - Open End Rod

NX

30

Elapsed

132753-006

Riser Pipe

Start
1

Bit Type:
S

Sheet No.

G - Geoprobe

July 10, 2019

of Hole

24

File No.

95.0

Elevation

34.0

Location

HA19-B3

Time (hr.)

7/9/19

HA19-B3

Cuttings

Ion Science Tiger

Samples 22S, 1C61.0

Datum

Type

Barrel

3

Water

Concrete

Hammer Fall  (in.)

Bentonite Seal

5.0

Finish
Drilling Equipment and Procedures

June 24, 2019

A. Fleming

Casing

Casing:

PID Make & Model:
Hoist/Hammer:

Depth  (ft) to:

Sampler

Overburden  (ft)

Rock Cored  (ft)

of

Rig Make & Model:

Grout

Screen

Well Diagram

B57 Mobile Drill Truck

0710

None

Boring No.

Driller

Summary

Field Tests:

5

Drill Mud:
Hammer Weight  (lb) -140300 See Plan

P. Fischer

Boring No.

Roller Bit

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

CL

CL
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ND

ND

ND

ND

ND

ND

-FILL-

Very soft gray ORGANIC SOIL (OL/OH), mps 0.1 in., no structure,
organic odor, wet

-ORGANIC DEPOSITS-

Hard gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet

Very stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor,
wet

PP 1.5 - 2.0 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 1.25 - 1.5 tsf

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP 0.25 - 0.5 tsf
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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ND

ND
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ND

ND

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP 0.0 - 0.25 tsf

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.25 - 0.75 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.0 - 0.5 tsf

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP 0.0 - 0.25 tsf

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP 0.0 - 0.25 tsf

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP < 0.25 tsf
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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5"

S20
23
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1
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95.4

CL

CL

CL

ND

ND

ND

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP 0.25 - 0.5 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

Note:  Drill action indicates change in density at 93.5 ft.

Hard gray sandy lean CLAY with gravel (CL), mps 0.9 in., no
structure, no odor, wet, trace weathered argillite

-GLACIOMARINE DEPOSITS-
TOP OF BEDROCK 95.4 FT

Note:  Drill action and drill wash indicate bedrock.

Note:  Advanced roller bit to 99.0 ft.

SEE CORE BORING REPORT FOR ROCK DETAILS
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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-87.1
 104.0

Hard to moderately hard, fresh, gray, aphanitic ARGILLITE.  Bedding extremely thin,
joints moderately dipping, close to wide, planar to undulating, smooth, fresh, tight.

-BEDROCK-

BOTTOM OF EXPLORATION 104.0 FT

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
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24
13
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3
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7

WOR/
4" -1
4
4
4
4
1
4
3
1
1
1
1

2
1
2
1

WOR
1
3
4

S1
4

S2
12

S3
8

S4
5

S5
8

S6
24

S7
24

 6.0
8.0

 8.0
10.0

 10.0
12.0

 12.0
14.0

 14.0
16.0

 16.0
18.0

 18.0
20.0

SP
SM

SP

SP

SP

SP

OL/
OH

OL/
OH

OL/
OH

ND

ND

ND

ND

ND

ND

ND

-BITUMINOUS CONCRETE-

Tan to light yellow brown poorly graded SAND (SP), mps 0.2 in., no
structure, no odor, moist

-FILL-

Black silty SAND with gravel (SM), mps 3.5 in., no structure, no
odor, moist, trace concrete

Note:  Location precleared with vac truck to 6.0 ft.

Medium dense gray to brown poorly graded SAND (SP), mps 0.2
in., no structure, no odor, wet

Medium dense gray poorly graded SAND (SP), mps 0.1 in., no
structure, no odor, wet

Similar to above, except loose

-FILL-

Loose gray poorly graded SAND (SP), mps 0.1 in., no structure, no
odor, wet

Very soft gray sandy ORGANIC SOIL (OL/OH), mps 0.1 in., no
structure, no odor, wet

Soft gray ORGANIC SOIL (OL/OH), mps 0.1 in., no structure, no
odor, wet, trace pockets of poorly graded sand, trace shells, trace
pockets of lean clay

Soft gray ORGANIC SOIL with sand (OL/OH), mps 0.2 in., no
structure, faint organic odor, wet, trace shells

-ORGANIC DEPOSITS-

15.5
0.5

15.0
1.0
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Inside Diameter  (in.)

H&A Rep.

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

16.0

Boston City Base

HW/NW

Date

HW Drive to 34.0 ft, NW Spun to 87.0 ft

Bottom
Filter Sand

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

-

4/3 1 3/8

of Casing
Bottom

Cat-Head   Doughnut Hammer

Time

Water Level Data

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

Sample ID

S - Splitspoon Sample

T - Thin Wall Tube
U - Undisturbed Sample

9.41

16.0  (est.)

O - Open End Rod

NX

30

Elapsed

132753-006

Riser Pipe

Start
1

Bit Type:
S

Sheet No.

G - Geoprobe

July 15, 2019

of Hole

24

File No.

87.0

Elevation

34.0

Location

HA19-B4

Time (hr.)

7/12/19

HA19-B4

Cuttings

Ion Science Tiger

Samples 20S, 1C71.0

Datum

Type

Barrel

3

Water

Concrete

Hammer Fall  (in.)

Bentonite Seal

5.0

Finish
Drilling Equipment and Procedures

June 24, 2019

A. Fleming

Casing

Casing:

PID Make & Model:
Hoist/Hammer:

Depth  (ft) to:

Sampler

Overburden  (ft)

Rock Cored  (ft)

of

Rig Make & Model:

Grout

Screen

Well Diagram

B57 Mobile Drill Truck

0705

None

Boring No.

Driller

Summary

Field Tests:

5

Drill Mud:
Hammer Weight  (lb) -140300 See Plan

P. Fischer

Boring No.

Roller Bit

†Note:  Maximum particle size is determined by direct observation within the limitations of sampler size.
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Contractor GEOLOGIC-EARTH EXPLORATION, INC.

Project
CARGO VENTURES
SOUTH BOSTON INNOVATION, 329 NORTHERN AVE., BOSTON, MA
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OL/
OH

OL/
OH

CL

CL

CL

CL

ND

ND

ND

ND

ND

ND

Soft gray ORGANIC SOIL with sand (OL/OH), mps 0.1 in., no
structure, organic odor, wet

-ORGANIC DEPOSITS-

Medium stiff gray ORGANIC SOIL (OL/OH), mps < 0.1 in., no
structure, organic odor, wet

Very stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor,
wet

Hard gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps < 0.1 in., no structure, no odor, wet
PP 0.5 - 0.75 tsf

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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5"

S14
24

S15
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21
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14

S18
22

S19
3

 54.0
56.0

 59.0
61.0

 64.0
66.0

 69.0
71.0

 74.0
76.0

 79.0
79.9

CL

CL

CL

CL

CL

SM

ND

ND

ND

ND

ND

ND

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.25 - 0.5 tsf

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.5 - 0.75 tsf

-MARINE DEPOSITS-

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.5 - 0.75 tsf

Stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor, wet
PP 0.0 tsf

Medium stiff gray lean CLAY (CL), mps 0.1 in., no structure, no
odor, wet

PP 0.25 - 0.75 tsf

Note:  Drill action indicates change in material and density at 77.0
ft.

Very dense gray silty SAND with gravel (SM), mps 0.8 in., no
structure, no odor, wet, trace lean clay, trace weathered argillite

-GLACIAL TILL-

-61.0
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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58
91
84
74

S20
9

 84.0
86.0

SMND Very dense gray silty SAND with gravel (SM), mps 0.7 in., no
structure, no odor, wet

-GLACIAL TILL-

-TOP OF BEDROCK 87.0 FT

Note:  Drill wash indicates top of bedrock.  Advanced roller bit to
89.0 ft.

SEE CORE BORING REPORT FOR ROCK DETAILS

-71.0
87.0

5 10 5 20 40 20

Sheet No. 5of

NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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-78.0
 94.0

Moderately hard, fresh, gray, aphanitic ARGILLITE.  Bedding extremely thin, joints
moderately dipping, wide to close, planar to undulating, smooth, fresh, tight

-BEDROCK-

BOTTOM OF EXPLORATION 94.0 FT

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
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Elev./
Depth
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Visual Description
and Remarks

File No. 132753-006
Sheet No.

HA19-B4

5 of  5Sheet No.

Drilling
Rate

(min./ft) %

Run
No.

Run
Depth

(ft) in.



22
8
9

12

9
6
6
4

2
2
2
2

1
2
2
2

2
1
1
2

S1
7

S2
11

S3
4

S4
22

S5
6

 5.0
7.0

 7.0
9.0

 9.0
11.0

 14.0
16.0

 19.0
21.0

SP
SM

SM

SM

OL/
OH

CL

CL

ND

ND

ND

ND

ND

-BITUMINOUS CONCRETE-

Tan to light brown poorly graded SAND (SP), mps 0.1 in., no
structure, no odor, moist

-FILL-

Black silty SAND (SM), mps 0.7 in., no structure, no odor, moist,
trace brick, 5% - 10% concrete

Note:  Location precleared with vac truck to 6.0 ft.

-FILL-

Medium dense black to dark gray silty SAND (SM), mps 0.2 in., no
structure, no odor, moist

Medium dense black to dark gray silty SAND (SM), mps 0.1 in., no
structure, no odor, moist, trace pockets of lean clay, trace pockets
of poorly graded sand

Soft gray ORGANIC SOIL (OL/OH), mps 0.1 in., no structure, no
odor, wet, trace shells

-COHESIVE FILL-

Soft gray lean CLAY (CL), mps 0.2 in., no structure, no odor, wet,
trace pockets of black poorly graded sand

Very soft gray to black lean CLAY (CL), mps 0.1 in., no structure,
no odor, wet, trace pockets of poorly graded sand

15.2
0.3

14.7
0.8

6.5
9.0

5 5 10
75
25

30

30

25
35

45

45

5

20

25

25

100

100

95

Inside Diameter  (in.)

H&A Rep.

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

Boston City Base

HW

Date

HW Drive to 9 ft

Bottom
Filter Sand

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

-

4 1 3/8

of Casing
Bottom

Cat-Head   Doughnut Hammer

Time

Water Level Data

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

Sample ID

S - Splitspoon Sample

T - Thin Wall Tube
U - Undisturbed Sample

15.5  (est.)

O - Open End Rod

--

30

Elapsed

132753-006

Riser Pipe

Start
1

Bit Type:
S

Sheet No.

G - Geoprobe

June 25, 2019

of Hole

24

File No.

51.0

Elevation

Location

HA19-B5

Time (hr.)

HA19-B5

Cuttings

Ion Science Tiger

Samples 11S

Datum

Type

Barrel

--

Water

Concrete

Hammer Fall  (in.)

Bentonite Seal

--

Finish
Drilling Equipment and Procedures

June 24, 2019

A. Fleming

Casing

Casing:

PID Make & Model:
Hoist/Hammer:

Depth  (ft) to:

Sampler

Overburden  (ft)

Rock Cored  (ft)

of

Rig Make & Model:

Grout

Screen

Well Diagram

B57 Mobile Drill Truck

None

Boring No.

Driller

Summary

Field Tests:

2

Drill Mud:
Hammer Weight  (lb) -140300 See Plan

D. Sheldon

Boring No.

Roller Bit

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

Client
Contractor GEOLOGIC-EARTH EXPLORATION, INC.

Project
CARGO VENTURES
SOUTH BOSTON INNOVATION, 329 NORTHERN AVE., BOSTON, MA
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1
2
2
2

1
1
1
2

8
10
16
17

6
6

14
20

46
29
38
39

3
4
5
7

S6
13

S7
24

S8
24

S9
22

S10
4

S11
23

 24.0
26.0

 29.0
31.0

 34.0
36.0

 39.0
41.0

 44.0
46.0

 49.0
51.0

OL/
OH

OL/
OH

CL

CL

CL

CL

ND

ND

ND

ND

-COHESIVE FILL-

Gray ORGANIC SOIL (OL/OH), mps 0.1 in., no structure, organic
odor, wet, trace shells

-ORGANIC DEPOSITS-

Gray ORGANIC SOIL (OL/OH), mps 0.1 in., no structure, organic
odor, wet, trace peat fibers and shells

Very stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor,
wet

PP 3.0 - 4.5 tsf

Very stiff gray lean CLAY (CL), mps 0.1 in., no structure, no odor,
wet

PP 2.0 - 2.5 tsf

-MARINE DEPOSITS-

Hard gray to olive brown lean CLAY (CL), mps 0.1 in., no structure,
no odor, dry

PP 4.0 - 4.5 tsf

Stiff gray to olive brown lean CLAY (CL), mps 0.1 in., no structure,
no odor, wet

PP 0.75 - 1.5 tsf
-MARINE DEPOSITS-

BOTTOM OF EXPLORATION 51.0 FT

-8.5
24.0

-18.5
34.0

-35.5
51.0
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NOTE:  Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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APPENDIX E 
 

Rock Core Photographs 
  



IN. % IN. %

HA19-B1 C1 114.0 TO 119.0 -97.8 TO -102.8 54 90 45 75

HA19-B2 C1 114.0 TO 117.0 -97.2 TO -100.2 36 100 22 61

HA19-B2 C2 117.0 TO 119.0 -100.2 TO -102.2 18 75 18 75

HA19-B3 C1 99.0 TO 104.0 -82.1 TO -87.1 52 87 49 82

HA19-B4 C1 89.0 TO 94.0 -73.0 TO -78.0 46 77 35 58

NOTES:

1.  "X" INDICATES DRILL BREAK; "/" INDICATES JOINT.

2. "RQD" INDICATES ROCK QUALITY DESIGNATION (PERCENT OF ROCK PIECES RECOVERED EQUAL TO OR GREATER

     THAN 4 IN. IN LENGTH).

SOUTH BOSTON INNOVATION CAMPUS

2 HARBOR STREET / 329 NORTHERN AVENUE

BOSTON, MASSACHUSETTS

PHOTOGRAPH OF
BEDROCK CORE

FILE NO. 132753-006 Sept. 2019

UNDERGROUND 
ENGINEERING & 
ENVIRONMENTAL 
SOLUTIONS

BORING           
ID

CORE RUN EL.           
(FT, BCB)

CORE RUN 
DEPTH (FT)

CORE               
ID

RECOVERY RQDNOTE 2

\\haleyaldrich.com\share\bos_common\132753 - 2 Harbor Street\006 - Design\Subsurface Data Report\Appendix F - Rock 
Core Photos\[2019-0904-HAI-SBIC-Rock Core Photos.xlsx]Photos

B1, C1

B2, C1

B3, C1

B4, C1

B2, C2



 

  

APPENDIX F 
 

Test Pit Logs and Annotated Photographs 
  



16.5
0.4

16.1
0.8

14.8
2.1

13.9
3.0

12.5
4.4

SP

SP

GP

SP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 0.25 in.,
no structure, no odor, dry

Dark brown poorly graded SAND with silt (SP), 5 - 8% oversized, mps
4 in., no structure, no odor, moist, trace brick

Gray poorly graded GRAVEL with sand (GP), 10% oversized, mps 3
in., no structure, no odor, moist, highly compacted as dense grade
material

-FILL-

Yellow brown poorly graded SAND (SP), mps 0.4 in., no structure, no
odor, moist

Note:  Concrete protective slab over tunnel encountered at 4.4 ft.

BOTTOM OF EXPLORATION 4.4 FT

5

40

15

20

65

40

10

65

5

20

10

35

25

10

35

Stratum
Change
Elev./
Depth

(ft)

JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID

D
ep

th
 (

ft
)

BCB

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
=

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Dry

Sample
ID

El. Datum:
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ug
 1

5,
 1

9

4.4
6 x 8 ft

Pit Depth (ft)

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.

0

1

2

3

4

16.9

HA19-TP1

85 F, sunny

Dilatancy       R - Rapid     S - Slow     N - None
Toughness        L - Low     M - Medium     H - High
Plasticity        N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

22 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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15.9
0.4

15.0
1.2

11.2
5.0

7.7
8.5

SP

SM

CL

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 0.25 in.,
no structure, no odor, dry

-FILL-

Dark brown to black silty SAND with gravel (SM), 15% oversized, mps
1.5 ft as rubble fill, no structure, no odor, moist, trace brick, fabric,
cobbles, ash, and cinders, occasional pockets of disturbed peat

Note:  Exposed 4-in. ductile iron pipe on concrete at 2.7 in.

Gray lean CLAY (CL)

Note:  Possible concrete duct bank at 6.5 ft.

-COHESIVE FILL-

BOTTOM OF EXPLORATION 8.5 FT
Note:  Test pit did not encounter remnant support of excavation
associated with CA/T tunnel.
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Change
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JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID

D
ep

th
 (

ft
)

BCB

See Plan

=

Ground El.:

4.5 as rubble12 to 24

Project

Obstructions: Pipe at 2.7 ft
and concrete duct bank a 6.5’

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
3 =

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Seepage very
slowly at depth of 6.2 ft  only at NW corner of pit

Sample
ID

El. Datum:
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10 x 6.5 ft

Pit Depth (ft)

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.
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HA19-TP2

Mid-60s F, mostly cloudy

Dilatancy       R - Rapid     S - Slow     N - None
Toughness        L - Low     M - Medium     H - High
Plasticity        N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

24 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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15.9
0.4

15.2
1.1

14.7
1.6

9.1
7.2

8.4
7.9

SP

SM

GP

SP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 0.25 in.,
no structure, no odor, dry

Dark brown silty SAND with gravel (SM), 5 to 8% oversized, mps 4 in.,
no structure, no odor, moist

Gray poorly graded GRAVEL with sand (GP), 10% oversized, mps 3
in., no structure, no odor moist, highly compacted dense grade
material

-FILL-

Note:  Few splintered pieces of wood at 6.2 ft.

Yellow brown poorly graded SAND (SP), mps 0.4 in., no structure, no
odor, moist
Note:  Hand excavated 1.5' x 4’  area in center of pit.  Concrete
protective slab over tunnel encountered at 7.9 ft.

BOTTOM OF EXPLORATION 7.9 FT
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Stratum
Change
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JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID

D
ep

th
 (

ft
)

BCB

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
=

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006

Stratum
Change
Elev./
Depth
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Contractor

Remarks:

Dry

Sample
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Pit Depth (ft)

Pit Length x Width (ft)

USCS
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D
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)

over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.
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HA19-TP3

68 F, Rain

Dilatancy       R - Rapid     S - Slow     N - None
Toughness        L - Low     M - Medium     H - High
Plasticity        N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

23 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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16.0
0.4

15.3
1.1

14.6
1.8

12.3
4.1

11.6
4.8

SP

SP

GP

SP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 0.25 in.,
no structure, no odor, dry

-FILL-

Dark brown poorly graded SAND with silt (SP), 5 to 8% oversized, mps
4 in., no structure,  no odor, moist, trace brick

-FILL-

Gray poorly graded GRAVEL with sand (GP),  10% oversized, mps 3
in., no structure, no odor, moist, highly compacted as dense grade
material

-FILL-

Yellow brown poorly graded SAND (SP), mps 0.4 in., no structure, no
odor, moist

-FILL-

Note:  Concrete protective slab over tunnel at 4.8 ft.

BOTTOM OF EXPLORATION 4.8 FT
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Change
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(ft)

JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID

D
ep

th
 (

ft
)

BCB

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
=

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Dry

Sample
ID
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4.8
6.2 x 10 ft

Pit Depth (ft)

Pit Length x Width (ft)

USCS
Symbol

D
ep
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)

over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.
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HA19-TP4

85 F, mostly sunny

Dilatancy       R - Rapid     S - Slow     N - None
Toughness        L - Low     M - Medium     H - High
Plasticity        N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

22 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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16.2
0.4

15.4
1.2

14.2
2.4

12.7
3.9

12.0
4.6

SP

SP

GP

SP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 2.5 in., no
structure, no odor, dry

-FILL-

Dark brown poorly graded SAND with silt (SP), 5 to 8% oversized, mps
4 in.,  no structure, no odor, moist, trace brick, trace fabric

-FILL-

Gray poorly graded GRAVEL (GP) with sand, 10% oversized, mps 3
in., no structure, no odor, moist, highly compacted as dense grade
material

-FILL-

Yellow brown poorly graded SAND (SP), no oversized, mps 2.5 in., no
structure, no odor, dry

Note:  Concrete protective slab over tunnel encountered at 4.6 ft.

BOTTOM OF EXPLORATION 4.6 FT
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JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID

D
ep

th
 (

ft
)

BCB

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
=

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006

Stratum
Change
Elev./
Depth
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Contractor

Remarks:

Dry

Sample
ID
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Pit Depth (ft)

Pit Length x Width (ft)

USCS
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)

over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.
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HA19-TP5

80s F, parly cloudy

Dilatancy       R - Rapid     S - Slow     N - None
Toughness        L - Low     M - Medium     H - High
Plasticity        N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

25 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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15.6
0.4

14.7
1.2

14.0
1.9

11.6
4.3

9.9
6.0

SP

SP

GP

SP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 2 in., no
structure, no odor, dry

-FILL-

Dark brown to black silty SAND (SP), 12 to 15% oversized, mps 9 in.,
no structure, no odor, moist, trace brick, trace fabric

-FILL-

Gray poorly graded GRAVEL with sand (GP), 10% oversized, mps 3
in., no structure, no odor, moist, highly compacted dense grade
material.

Note:  24 in. x 12 in. concrete duct bank located at northeast end of pit
encountered at 2.5 ft.

-FILL-

Note:  1.5-in. pipe perpendicular to concrete conduit at 4.3 ft.

Tan poorly graded SAND (SP), single-grain structure, no odor, dry.
Sand collapsing.  Limited area to dig due to concrete duct bank.

BOTTOM OF EXPLORATION 6.0 FT

Note: Unable to advance test pit deeper due to duct bank. Test pit did
not encounter remnant support of excavation associated with CA/T
tunnel.
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JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID

D
ep

th
 (

ft
)

BCB

See Plan

=

Ground El.:

12 to 24

Project

Obstructions: Concrete duct
bank at 2.5 ft.

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
=

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006
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6.2 x 10 ft

Pit Depth (ft)

Pit Length x Width (ft)

USCS
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)

over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.
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HA19-TP6

Low 70s F, partly cloudy

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

24 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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15.9
0.4

14.9
1.3

14.3
1.9

12.9
3.3

10.7
5.5

SP

SP

GP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 0.25 in.,
no structure, no odor, dry

-FILL-

Dark brown poorly graded SAND with silt (SP), 5 to 8% oversized, mps
4 in., no structure, no odor, moist, trace brick, trace fabric

-FILL-

Gray poorly graded GRAVEL with sand (GP), mps 3 in., no structure,
no odor, moist, highly compacted dense grade material, trace concrete

-FILL-

Note:  Concrete rubble with trace rebar encountered at 3.3 ft.

-FILL-

BOTTOM OF EXPLORATION 5.5 FT

Note:  Due to obstructions, unable to advance deeper to determine
depth to top of tunnel.
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JAMES W. FLETT CO., INC.

Groundwater depths/entry rates (in./min.):

Location

Test Pit Dimensions (ft)

S. ShayH&A Rep

Sample
ID
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 (
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)

BCB

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

ICCNE LLC

Caterpillar M320 Excavator

File No.

USCS
Symbol

Number
=

Equipment Used

Location:

Weather

Date

ftat depth

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

Boulders

Client

Standing Water in Completed Pit

hours elapsed0.5measured after
Dry

Diameter (in.)

CORNER 2 HARBOR ST/329 NORTHERN AVE, BOSTON, MA

Field Tests

132753-006

Stratum
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Remarks:
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Pit Depth (ft)
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over 24

Ground surface elevation by Feldman;
pit backfilled in 6-in. lifts and compacted with a
vibratory plate compactor.
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HA19-TP7

Dilatancy       R - Rapid     S - Slow     N - None
Toughness        L - Low     M - Medium     H - High
Plasticity        N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

24 Jul 2019

Upper 60s F, mostly cloudy

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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16.2
0.4

15.3
1.3

14.5
2.1

11.7
4.9

10.1
6.5

SP

SP

GP

SP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 2 in., no
structure, no odor, dry

-FILL-

Dark brown poorly graded SAND with silt (SP), 10 to 12% oversized,
mps 8 in., no structure, no odor, moist, trace brick, trace fabric

-FILL-

Gray poorly graded GRAVEL with sand (GP), 10% oversized, mps 3
in., no structure, no odor, moist, highly compacted dense grade
material

-FILL-

Yellow brown poorly graded SAND (SP), no oversized, mps 1.8 in., no
structure, no odor, moist

-FILL-

Note:  Concrete protective slab over tunnel encountered at 6.0 to 6.5
ft.

BOTTOM OF EXPLORATION 6.5 FT
Note:  Top of tunnel appears to slope downard toward northern end of
pit.
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Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

25 Jul 2019

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION
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GEOLOGIC INTERPRETATION)

SOUTH BOSTON INNOVATION CAMPUS

Field TestsGravel Sand
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0.4

14.7
1.2

14.0
1.9

9.0
6.9

SP

SP

GP

-ASPHALT-

Yellow brown poorly graded SAND (SP), no oversized, mps 2 in., no
oversized, no structure, no odor, dry

Dark brown poorly graded SAND with silt (SP), 8 to 10% oversized,
mps 9 in., no structure, no odor, moist, trace brick, trace wood, trace
sheet metal

Gray poorly graded GRAVEL with sand (GP), 10% oversized, mps 3
in., no structure, no odor, moist, highly compacted dense grade
material
Note:  Pocket of broken concrete rubble with re-bar observed in east
sidewall at depth of 2 to 3.5 ft

Note:  Exposed 24-in. diameter concrete drain pipe. Top/crown at 3.8
ft.

Note:  4-in. medium fine sand layer on concrete.

Note:  Hand excavated a 1 x 5 ft section of pit.  Concrete protective
slab over tunnel at 6.5 to 6.9 ft.

BOTTOM OF EXPLORATION 6.9 FT
Note:  Top of tunnel appears to slope downward toward eastern end of
tunnel.
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Photo 1:  View looking west at HA19-TP1 

  
Photo 2:  Dense graded fill encountered at depth of approx. 2 ft 

below existing site grades at HA19-TP1 

 

 

 
Photo 3:  Hand excavated to top of tunnel protective slab at depth of 

4.4 ft below existing site grades at HA19-TP1  
Photo 4:  Backfilled/compacted test pit at HA19-TP1 
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Photo 5:  Saw cutting asphalt at HA19-TP2 

  
Photo 6:  Clay (hydraulic fill) material encountered at depth of 

approx. 5 ft below existing site grades at HA19-TP2 

 

 

 
Photo 7:  Backfilling/compacting within HA19-TP2 

 
Photo 8:  Asphalt patch at HA19-TP2 and HA19-TP3 
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Photo 9:  View looking west at HA19-TP3 excavation 

  
Photo 10:  Installing trench box for temporary excavation support at 

HA19-TP3 

 

 

 
Photo 11:  Hand excavated at HA19-TP3 to top of tunnel protective 

slab at depth of 7.9 ft below existing site grades   
Photo 12:  Backfilling/compacting within completed HA19-TP3 test 

pit 
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Photo 13:  View looking south at HA19-TP4 

  
Photo 14:  Looking into HA19-TP4 excavation; hand excavated to top 
of tunnel protective slab at depth of 4.8 ft below existing site grades 

 

 

 
Photo 15:  Backfilling/compacting within completed HA19-TP4 test 

pit  
Photo 16:  Completed/backfilled test pit at HA19-TP4 
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Photo 17:  View looking south towards HA19-TP5 

  
Photo 18:  Hand excavation to expose top of tunnel at HA19-TP5 

 

 

 
Photo 19:  Top of tunnel protective slab encountered depth of 4.6 ft 

below existing site grades at HA19-TP5  
Photo 20:  View of excavated material generated from HA19-TP5 

excavation 
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Photo 21:  Looking west at the location of HA19-TP6 and HA19-TP7 

 

 

 
Photo 22:  View looking into HA19-TP6; concrete duct bank exposed 

at northeast end of test pit  
Photo 23:  Completed/backfilled test pit at HA19-TP6 
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Photo 24:  View looking south at location of HA19-TP7 

  
Photo 25:  Dense graded material and concrete rubble/debris 

encountered at depth of approx. 1.9 ft below existing grades at 
HA19-TP7 

 

 

 
Photo 26:  View looking into HA19-TP7 excavation 

 
Photo 27:   View of excavated material generated from HA19-TP7 

excavation   
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Photo 28:  View looking east at HA19-TP8 excavation 

  
Photo 28:  Excavating at HA19-TP8, located near the center of the  

I-90 CA/T tunnel alignment 

 

 

 
Photo 30:  Trench box installed for temporary excavation support at 

HA19-TP8  
Photo 31:   Hand excavated to top of tunnel protective slab at depth 

of 6.0 to 6.5 ft below existing site grades at HA19-TP8 
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Photo 32:  View looking east at HA19-TP9 excavation 

  
Photo 33:  Typical cross-section of fill material placed over CA/T 

tunnel alignment at HA19-TP9 

 

 

 
Photos 34 and 35:   Hand excavated to top of tunnel protective slab at depth of 6.5 to 6.9 ft below existing site grades at HA19-TP9 
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15 April 2021 
File No. 0200427-000

BCP-CG Harbor Property LLC
c/o Beacon Capital Partners
200 State Street, 5th Floor
Boston, Massachusetts 02109

Attention: Mr. Eric Ewer
Senior Vice President

Subject: Stormwater Storage and Infiltration Systems
2 Harbor Street/ 329 Northern Avenue
Boston, Massachusetts

Ladies and Gentlemen:

This letter summarizes analyses conducted by Haley & Aldrich to evaluate the effectiveness (i.e., 
mounding potential) for the subject project’s stormwater storage and infiltration systems as it relates to 
complying with the Boston Water and Sewer Commission (BWSC) requirement to retain and infiltrate 
the 1.25-inch design storm volume for the impervious portion of the property (and the Leadership in 
Energy and Environmental Design (LEED) goal to retain and infiltrate the 1.15-inch design storm volume 
for the total footprint area of the property) to the subsurface within 72-hours in advance of overflow 
discharge to the local storm drain system servicing the project site.  

Systems Description

Based on information provided to us by the project’s Civil Engineer (Nitsch Engineering), the analyses 
described herein are based on a total stormwater runoff volume of 18,800 cubic feet (cf)/ 140,000 
gallons that can be infiltrated from two separate systems identified as System 1 and System 2 (further 
subdivided as 2A and 2B) and as shown on the attached Drawing C-300 titled Site Utility Plan, prepared 
by Nitsch Engineering and dated 16 April 2021.

We understand that the System 1 design volume (14,500 cf/ 108,000 gallons) will be held within a tank 
positioned inside the building’s one-level below grade parking structure, from which it will be pumped 
to an approximately 358 ft-long drainage gallery as generally shown in plan view on the attached 
Drawing C-300 and with cross-sectional details as shown on the attached Drawing C-500 titled Details I, 
prepared by Nitsch Engineering and dated 16 April 2021.  

We also understand that the System 2 design volume (4,300 cf/ 32,000 gallons) will be collected from a 
network of area drains positioned throughout the project’s planned greenscape/ hardscape 
improvements located to the north of the new building.  Surface runoff from the area drains will be 
piped to two separate (2A and 2B) but connected storage/infiltration systems comprised of open-
bottomed storm water storage chambers encapsulated by drainage stone as generally shown in plan 

HALEY & ALDRICH, INC.
465 Medford St.
Suite 2200
Boston, MA  02129
617.886.7400



2 Harbor Street/ 329 Northern Avenue 
15 April 2021 
Page 2

view on Drawing C-300; cross-sectional details of the drainage gallery are provided on the attached 
Drawing C-501 titled Details II, prepared by Nitsch Engineering and dated 16 April 2021.  

Systems 1 and 2 (2A and 2B) are designed to facilitate infiltration of water into the miscellaneous fill 
soils anticipated to underlie the project site to a depth of about 20 ft below planned final site grades.  

System Performance - Mounding Potential

Groundwater mounding occurs beneath stormwater management structures designed to infiltrate 
stormwater runoff. Concentrating recharge in a limited area can cause groundwater mounding that can 
affect/alter existing groundwater conditions resulting in unintended impacts to surface and subsurface 
structures and conditions.  Following is a summary of results obtained from calculating groundwater 
mounding potential for Systems 1 and 2 (2A and 2B) using a widely known and accepted (although 
simplified) analytical method based on work by Hantush (1967).  

The estimated mounding potential after 72-hours of infiltration directly below System 1 is 3.1 ft above 
static groundwater level, or El. 11.1 Boston City Base (BCB) assuming a season high groundwater 
elevation of El. 8 BCB. Estimated mounding potential for System 2A is 2.0 ft, or El. 10.0 BCB and for 
System 2B is 1.6 ft, or El. 9.6 BCB.

For all three cases, the mound height is for a short period of time and dissipates within a relatively small 
radial or lateral distance from the footprint of each infiltration system. A detailed summary of the 
analytical solution results is included in the attached Appendix A.

Closing

We trust that the above information meets your needs.  If you have questions or wish to discuss the 
recommendations provided, do not hesitate to contact us.

Sincerely yours,
HALEY & ALDRICH, INC.

Michael Atwood, P.E.
Principal

Attachments
 Drawing C-300 titled Site Utility Plan, prepared by Nitsch Engineering, dated 16 April 2021
 Drawing C-500 titled Details I, prepared by Nitsch Engineering, dated 18 February 2021
 Drawing C-501 titled Details II, prepared by Nitsch Engineering, dated 18 February 2021
 Appendix A - Calculations

C:  Nitsch Engineering; Attn: Brittney Veeck, Chris Hodney

\\haleyaldrich.com\share\CF\Projects\0200427\Stormwater Management\Recharge Memo\2021-0415-2 Harbor-HAI-Storage-Infiltration-Letter-D2.docx
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Client: 15-Apr-21

Project: SHL

Subject: MDK

PROBLEM STATEMENT & OBJECTIVE
To evaluate the following related to the proposed stormwater infiltration at the Subject property:

a) Evaluate the mounding potential for the subject project's stormwater storage and infiltration systems
as it relates to complying with the  requirement to retain and infiltrate the design storm volume within 72-hours.

b) Three total systems are evaluated in this analysis: System 1 (14,500 CF), System 2A (2,500 CF), and 
System 2B (1,800 CF) for a total volume of 18,800 CF.

REFERENCES
1. Massachusetts Stormwater Guidance.
2. Discroll (1986), Groundwater and Wells.
3.  Hantush, M.S., 1967, Growth and decay of groundwater mounds in response to uniform percolaƟon: Water 

Resources Research, v. 3, p. 227–234.

ASSUMPTIONS
1. Ground surface elevation is El. 16.0 BCB (Boston City Base)
2. Seasonal high groundwater elevation is El. 8.0 BCB 
3. Fill thickness is 20 feet below ground surface. The fill is predominately SAND.
4. The Rawl's Rate for SAND (8.3 inches/hour) is used in the mounding analysis with a 1/2 factor of safety applied for an

estimated hydraulic conducitivity of 4.1 inches/hour or 8.2 feet/day

SYSTEM 1:
1. The proposed infiltration volume for System 1 is 14,500 CF over a period of 72-hours.
2. For this analysis, System 1 is assumed to consist of a 358' x 10' linear drainage gallery. 
3. Estimated maximum groundwater mounding for System 1 after 72-hours is 3.1 feet above static water level, or El. 11.1 BCB 
4. The Hantush (1967) solution result for System 1 is located on Page 2.

SYSTEM 2A:
1. The proposed infiltration volume for System 2A is 2,500 CF over a period of 72-hours.
2. For this analysis, System 2A is assumed to consist of a 54' x 26' open-bottomed infiltration system.
3. Estimated maximum groundwater mounding for System 2A after 72-hours is 2.0 feet above static water level, or El. 10.0 BCB 
4. The Hantush (1967) solution result for System 2A is located on Page 3.

SYSTEM 2B:
1. The proposed infiltration volume for System 2B is 1,800 CF over a period of 72-hours.
2. For this analysis, System 2A is assumed to consist of a 40' x 26' open-bottomed infiltration system.
3. Estimated maximum groundwater mounding for System 2B after 72-hours is 1.6 feet above static water level, or El. 9.6 BCB 
4. The Hantush (1967) solution result for System 2A is located on Page 4.
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SYSTEM 1 HANTUSH (1967) SOLUTION RESULTS
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SYSTEM 2A HANTUSH (1967) SOLUTION RESULTS
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SYSTEM 2B HANTUSH (1967) SOLUTION RESULTS
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Stormwater Storage and Infiltration Systems: System 2B
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