MILLER ENGINEERING & TESTING INC.

GEOTECHNICAL / SOIL BORINGS / ENVIRONMENTAL / SOILS / CONCRETE / MASONRY / STEEL / ROOFING / ASPHALT INSPECTION

Viaemail: gengler@s-e-b.com; cquinn@allenmajor.com

July 29, 2020

Mr. Geoffrey Engler

SLV SCHOOL STREET, LLC
257 Hillside Avenue

Needham, Massachusetts 02494

RE:  Geotechnical Reconnaissance
Proposed MBTS Apartments
School Street
Manchester-By-The-Sea, Massachusetts Project No. 20.119.NH

Dear Mr. Engler:

Miller Engineering & Testing, Inc. is pleased to submit this geotechnical reconnaissance report for the
development proposed for the Lot 18 property on School Street in Manchester-By-The-Sea,
Massachusetts (referred to as the “Site” in this report). This evaluation was completed in general
accordance with our proposal, dated July 7, 2020 (Ref. File 220-20). The contents of this report are
subject to the limitations in Attachment A.

1.0 Site and Proposed Development

The MBTS Apartments development is proposed for the northerly portion of Manchester parcel 43-0-18,
with a street address of 0 School Street, in the northern side of Manchester-By-The-Sea, Massachusetts.
Figure 1 of this report is a Site Location Map depicting the location of the Site on a 7.5-minute
topographic quadrangle. Our current understanding of the existing conditions and the proposed Site
layout and grades is based on examination of:

o “Site Concept Plan (Sheet A00), MBTS Apartments, Lot 18 — School Street, Manchester-By-The-
Sea, MA” (dated 04/15/2020), as prepared by EMBARC Studio, LLC. of Boston, Massachusetts;

e “Grading & Drainage Plan (Sheet C-103), Exploratory Test Pit Activities, 0 School Street,
Manchester-By-The-Sea, MA” (undated), as prepared by Allen & Major Associates, Inc. of
Woburn, Massachusetts; and

o “Existing Conditions, Sheet V-101, Assessors Map 43, Lot 18, School Street, Manchester-By-
The-Sea, MA” (dated 04/15/2020), also prepared by Allen & Major Associates, Inc. of Woburn,
Massachusetts.

Review of the design plans from EMBARC and Allen & Major indicates that the MBTS Apartments
would be a 4-story apartment complex with a one-level below-grade parking garage. The proposed
development would have roadway access from School Street on an access driveway that would rise from
approximate elevation 50 feet above Mean Sea Level (MSL) at School Street to the ground floor of the
building at approximate elevation 125 feet MSL and the parking garage (slab elevation of 114 feet MSL).
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2.0

Historical Information

Allen & Major encountered undocumented fill materials (possibly construction and demolition debris) in
some of their test pits along the northerly side of the Site property (Figure 2). In order to determine the
approximate time frame that the Site was used as a source of sand and gravel, and possibly filling, we
obtained aerial photographs and satellite images from EDR, Inc. of Shelton, Connecticut and on-line
historical topographic maps from the U.S. Geological Survey. These are included as Attachment B of this
report. Examination of the historical maps and aerial photographs indicates:

3.0

The westerly portion of the Site appears to have been operated as a sand and gravel
pit from the 1960s to the 1980s.

During that period, the Site had direct access to School Street; however, it appears
that the primary access was from Old School Street.

The 1969 photograph appeared to depict the maximum extent of the sand and gravel
workings.

By the time of the 1986 photograph, it appears that the Site was no longer used to
provide sand and gravel, but may have been in use for disposal.

Older aerial photographs (from 1938 and 1956) suggest that the Site had been
explored for sand and gravel resources, but extensive extraction had not yet begun.

The maps and aerial photographs did not depict any equipment or facilities
(temporary or permanent) during the time the Site was used as a sand and gravel
operation.

Since the 1985 and 1986 images and maps, the Site has been revegetating into
today’s woodlands.

Site Reconnaissance

We performed a reconnaissance of the Site on 17 July 2020. Our observations are:

There is an area of fill materials in the north side of the Site. The fills consisted
chiefly of boulders and blocks of bedrock, possibly up to 5 feet thick. We also
observed automobile parts, a heating oil tank, fragments of concrete slabs and asphalt
pavements, and concrete blocks. Electric power was supplied to the Site by an
overhead line that was observed on the ground but still connected to a pole on-site
(pole #1-56/2). The fills appeared to resemble debris and construction wastes from
small-scale roadway improvement projects.

Topsoil is very thin, and averaged about 6 to 12 inches across the Site.
The surficial, unconsolidated deposits consist of sand and gravel, probably directly
overlying bedrock. The sand and gravel deposit contains an abundance of boulders,

and most of the boulders are 3 to 5 feet in longest dimension (with some even larger).

The sand and gravel deposit appears to have been deposited below elevation 140 feet
MSL, based on the topography of the Site, features depicted on Allen & Major’s
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Existing Conditions Plan, and the extent of the sand and gravel workings that we
observed.

o We observed bedrock exposures at the top of the hill; Site elevations higher than
approximately 140 feet MSL are bedrock with a very thin layer of topsoil. Bedrock
was also exposed at the north (low) end of the hill, at approximate elevations 55 to 65
feet MSL.

. We observed bedrock exposures at several nearby properties and along Route 128.
At each, the rock had been blasted and excavated to reveal the rock structure. The
bedrock exhibits a number of dominant fracture orientations that could control the
breaking of the rock during blasting and the stability of rock-cut slopes.

° We did not observe water, either as surface waters or as groundwater seeps or
discharges, during our reconnaissance.

4.0 Laboratory Testing

We collected bulk samples of the sand and gravel deposit soils from two locations at the Site within the
former sand and gravel workings. Laboratory analyses indicate that the sand and gravel deposit is a well-
graded soil (Unified Soil Classification System designations SP and SW, with a fines content (silt and
clay fractions combined) of approximately 18 percent). The soil texture is a gravelly loamy sand, as
determined using Natural Resource Conservation Service protocols (Attachment C).

5.0 Engineering Evaluation

Our visual observations and review of Allen & Major’s test pits indicate that the Site is formed of 6 to 12
inches of topsoil overlying silty sand and gravel with shallow bedrock. The northwestern portion of the
Site property is an area of fill materials, composed largely of boulders with some construction debris, that
could be 5 to 6 feet thick in localized areas.

The silty sand and gravel soils appear to be exposed at the lower elevation portions of the Site (areas
below approximately 140 feet MSL). We observed no indications of marine clay on the Site property;
however, the adjacent lower lying wetlands could be underlain by soft marine clay deposits.

The bedrock is a coarse-grained alkali feldspar granite, which has been designated the “Cape Ann
Granite” formation. This bedrock typically forms strong, near-vertical cuts when properly blasted and
excavated using controlled (pre-split) techniques. However, location specific joint-sets will dictate the
safe bedrock face slope angle that will minimize wedge, planer, and toppling failures.

6.0 Site Design Recommendations

Based on our visual observations and review of Site civil engineering plans, we present the following
preliminary recommendations for the design of the MBTS Apartments on Lot 18 in Manchester-By-The-
Sea, Massachusetts.

6.1 Site Grades and Slopes

Examination of the Site grading plans indicates that cuts into the unconsolidated soil formations and the
bedrock will be required to achieve the design elevations (Figure 3):
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e Cuts of approximately 25 to 30 feet into the bedrock will be needed within the proposed building
footprint.

e Cuts into the Site soil formations appear to be approximately 25 to 45 feet at the access driveway
near School Street.

o Fills of up to about 15 feet will be needed to reach the driveway subgrade elevation along the Site
westerly side.

o Higher sidehill fills will be needed east and west of the proposed building footprint.

Slopes constructed from the on-site silty sand and gravel soils (or from imported borrow soils) could be
designed as unreinforced soil slopes at maximum slope angles of 2H:1V (26° from the horizontal) when
constructed of engineered fills properly placed and compacted under observation of a geotechnical
engineer. Steeper slopes, up to 1%4H:1V (34° from the horizontal), could be constructed as reinforced soil
slopes. The sidehill fills will need to be keyed into the existing slope soil and bedrock formations during
placement and compaction of each lift of material. All final slope surfaces must be protected from
erosion using a rip rap facing or an erosion control matting system.

6.2 Rock Slopes

If the final design includes rock-cuts, the design geotechnical report should include an analysis of the
stability of proposed rock cuts that will be higher than 15 feet. Rock cuts will require rockfall catchments
along the bottoms of the rock cuts; the width of the catchments will be controlled by the height of the cuts
and the strength and stability of the rock. Note that it appears that the current preliminary Site design
does not require permanent rock cut slopes.

6.3 Foundation Conditions

Based on the Allen & Major Grading & Drainage Plan (Sheet C-103), it appears that all, or most, of the
building footprint would be founded in bedrock that will have to be blasted to achieve the design grades
(Figure 3). These subsurface conditions should be confirmed with test borings advanced during the final
design geotechnical investigation. The test borings will be used to determine the bearing capacity for the
building foundation design.

6.4 Groundwater and Drainage Considerations

We did not observe any indications of groundwater seeps or springs. We expect that groundwater will not
be encountered during the general Site grading and earthwork. However, the deep cuts within the
proposed building footprint could encounter groundwater within the bedrock. This could require
installation of foundation drains, vapor barriers, and/or subslab drains below the parking garage slab.
Observation wells should be installed within the bedrock during the design phase geotechnical
investigation that will allow for periodic measurements of the groundwater elevations that will be
encountered in the bedrock during construction.

Stormwater management could potentially be accomplished with open or underground basins that
infiltrate water into the underlying silty sand and gravel formation. The depth to bedrock and the
infiltration capacity of the silty sand and gravel soils will need to be determined during the Site design
phase. The potential for groundwater mounding within the Site soils (below the infiltration systems)
could be a requirement of the design and permitting of the stormwater management systems.
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6.5 Reuse of Site Materials

A preliminary assessment of the suitability of using the unconsolidated soils and the bedrock at the Site in
the proposed construction is based on the soil classifications and observations at the Site. The suitability
of these materials is summarized below.

1. The topsoil is not suitable for reuse except in landscaping areas and should be stripped
completely from the roadway and building footprint areas, as well as areas proposed for
engineered fills.

2. The Fill Materials appeared to consist chiefly of boulders and blasted ledge blocks, with frequent
fragments of concrete slabs, concrete blocks, asphalt pavements, and refuse. After culling the
metals and refuse, the remaining materials could potentially be processed and blended with the
blasted bedrock and the silty sand and gravel soils to produce a suitable material for reuse in the
engineered fills on-site.

3. The naturally occurring silty sand and gravel soils would likely be suitable for reuse as
engineered fill materials with minimal processing. These soils do contain a significant number of
large boulders that could be crushed and blended into the silty sand and gravel for reuse as raise-
in-grade fills.

4. The granite bedrock could potentially be crushed and processed into a number of materials for
reuse in the proposed construction (for example, engineered fills, crushed stone products, or
riprap for slope facings). Samples of the rock should be tested for durability (using the Los
Angeles Abrasion test method).

We appreciate the opportunity to provide these geotechnical engineering services to you and the MBTS
project. If you have any questions or require additional information, please contact us at (603) 668-6016
or at kmilender@millerengandtesting.com.

Very truly yours,
MILLER ENGINEERING & TESTING, INC.

7

£
FaEny . W
A

for
Kenneth W. Milender, P.G., P.E. Frank K. Miller, P.E.
Senior Geotechnical Engineer Executive Vice President
Attachments
Miller Project 20.119.NH Page 5
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ATTACHMENT A

Limitations
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LIMITATIONS

Explorations

The analyses, recommendations and designs submitted in this report are based in part upon the data obtained
from subsurface explorations. The nature and extent of variations between these explorations may not
become evident until construction. If variations then appear evident, it will be necessary to re-evaluate the
recommendations of this report.

The generalized soil profile described in the text is intended to convey trends in subsurface conditions. The
boundaries between strata are approximate and idealized, and have been developed by interpretation of widely
spaced explorations and samples; actual soil transitions are probably more gradual. For specific information,
refer to the boring logs.

Water level readings have been made in the drill holes at times and under conditions stated on the boring logs.
These data have been reviewed and interpretations have been made in the text of this report. However, it
must be noted that fluctuations in the level of the groundwater may occur due to variations in rainfall,
temperature, and other factors differing from the time measurements were made.

Review

4.

It is recommended that this firm be retained to review final design plans and specifications. In the event that
any changes in the nature, design, or location of the structures are planned, the conclusions and
recommendations contained in this report shall not be considered valid unless the changes are reviewed and
conclusions of the report modified or verified in writing by Miller Engineering & Testing, Inc.

Construction

5.

It is recommended that this firm be retained to provide soils engineering services during the excavations
and foundation construction phases of the work. This is to observe compliance with the design concepts,
specifications, or recommendations and to allow design changes in the event that subsurface conditions
differ from those anticipated prior to the start of construction.

Use of Report

6.

This report has been prepared for the exclusive use of SLV SCHOOL STREET, LLC for the proposed
MBTS Apartments at School Street in Manchester-By-The-Sea, Massachusetts in accordance with
generally accepted soil and foundation engineering practices. No other warranty, expressed or implied, is
made.

This soil and foundation engineering report has been prepared for this project by Miller Engineering &
Testing, Inc. This report was completed for design purposes and may be limited in its scope to prepare an
accurate bid. Contractors wishing a copy of the report may secure it with the understanding that its scope is
limited to design considerations only.

Miller Engineering & Testing, Inc.
Project 20.119.NH
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July 14, 2020

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor

Shelton, CT 06484
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EDR Aerial Photo Decade Package 07/14/20

Site Name: Client Name:

MBTS Apartments Miller Engineering, Inc. o
School Street 100 Sheffield Road E DR
Manchester, MA 01944 Manchester, NH 03108

EDR Inquiry # 6120693.1 Contact: Ken Milender

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source
2016 1"=500' Flight Year: 2016 USDA/NAIP
2012 1"=500' Flight Year: 2012 USDA/NAIP
2008 1"=500' Flight Year: 2008 USDA/NAIP
1995 1"=500' Acquisition Date: March 29, 1995 USGS/DOQQ
1986 1"=500' Flight Date: April 01, 1986 USDA

1978 1"=500' Flight Date: April 23, 1978 USGS

1969 1"=500' Flight Date: April 09, 1969 USGS

1960 1"=500' Flight Date: May 19, 1960 USGS

1952 1"=500' Flight Date: August 26, 1952 USDA

1938 1"=500' Flight Date: November 10, 1938 USGS

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Laboratory Gradation Report

Miller Engineering & Testing, Inc.
Project 20.119.NH
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S" 90 Coefficients
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ﬁig ;512 ' Classification
#50 39 USCS= ‘ AASHTO=
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¥ (no specification provided)
Source of Sample: N/A
Sample Numbepr: 120238 Date: 7-22-20
Client:
MILLER ENGINEERING & TESTING, INC. Project: MBTS APARTMENTS
Project No: 20.119.NH Figure 120238

Tested By: DM/BM
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SOIL DATA
Sample Depth Percentages From Material Passing a #10 Sieve e as
Source No. Sand Silt Clay Classification
e N/A 120238 79 , 20 1 Loamy sand
Client:

MILLER ENGINEERING & TESTING, INC, Project: MBTS APARTMENTS

Project No.: 20.119.NH Figure 120238 ‘
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SIZE DISTRIBUTION REPORT
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#50 31 By Classification
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* Miller Clean Granular Fill
Source of Sample: N/A
Sample Number: 1L20232A Date: 7-20-20
‘ Client: .
MILLER ENGINEERING & TESTING, INc, || Project:  MBTS APARTMENTS
" Project No: 20.119.NH Figure 120232A

Tested By: DM/BM
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