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EXECUTIVE SUMMARY






Introduction

After completing the second submission for the
Program Development Study (PDS) for the Hoosac
Stores Modernization project for the National
Parks of Boston (NPB/NPS), several issues arose
as to the viability of the existing Hoosac Stores
building as a new home for the USS Constitution
Museum (USSCM), National Parks of Boston staff,
and the Navy Yard Orientation Center. As a result,
Marble Fairbanks was directed by the General
Services Administration (GSA) to conduct a
simplified feasibility study of the existing Hoosac
Stores building by developing five Possible
Alternatives that were to be narrowed to three
Viable Alternatives and finally to a Preferred
Alternative that reconciled the desired program
area with the existing building area, with a
consideration of how to best utilize the adjacent
site. Additionally, the Feasibility Study was to
include a structural and materials conditions
analysis of the Hoosac Stores building, a HazMat
analysis and an historic preservation assessment
of the various Alternatives.

Sub-consultants for this project include:

Jacobs Engineering Group, Inc. [Jacobs]: Cost
Estimating, Financial Planning, MEP/FP, Structure,
LEED, Geotech, Civil, IT

Nover-Armstrong [now BETA Group]: HazMat
Public Archaeology Lab [PAL]: Preservation

Phase 1 began in September of 2019 and

commenced with several months of invasive
on-site probes, geotechnical borings, material
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testing and analysis to determine the physical
condition of the existing building, led by Jacobs.
Concurrently, Marble Fairbanks worked with Parks
to develop and reconcile the new programming
needs of the user groups with the work previously
done in the Workplace Recommendation Report
(WRR), and with the work done by Jacobs in their
own PDS of the existing Building 22-28 complex,
the current home of the USSCM.

In January of 2020, the design team led a
presentation and workshop at the Navy Yard with
representatives from the USSCM, the GSA, NPS,
and the Navy to review over a dozen different
Alternatives to the site. These Alternatives were
weighed against Decision Drivers that were
designed to raise conversations around shared
priorities and desires and, at the end of that
meeting, five Possible Alternatives were chosen
to be further reviewed and priced out using a
rough order of magnitude (RoM) costing strategy.

Submission 1 of the feasibility study included here,
contains the results of all structural and materials
analysis and the five Possibly Alternatives along
with an extensive appendix documenting the
process of the work of this phase. The Viable

and Preferred Alternatives will be presented in
Submission 2 of the Feasibility Study.

At the end of the Feasibility Study, the design
team return to the PDS scope of work and
continue that process from where it was left off.
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Possible Alternatives workshop held on January 17th 2020 at the USSCM
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EXISTING CONDITIONS
INVESTIGATIONS






Asset Conditions

In addition to the visual observations made of the
existing Hoosac Stores building and the historic
documentation that was collected and reviewed
during the PDS process, Jacobs provided a
complete geotechnical, subsurface, and structural
analysis of the building for this Feasibility Study.
Material samples were also collected though
borings into the exterior walls and the interior
wood and iron structural elements.

Through the investigation of the building
foundation, the design team found that the
building structural columns rest on stacks of
loosely laid granite blocks that then rest on timber
piles. The timber piles sit below the groundwater
table and therefore could “last indefinitely.”
Additionally, because the building structure and
foundation was built to support extensive gravity
loads due to its original use as a warehouse, any
future design loads on the building would be
easily carried by the existing foundation.

However, because the loosely laid granite stones
are not anchored together, the existing footings
have minimal capacity to resist lateral loads

(such as wind loads or seismic loads). Any new
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construction would require a retrofit for lateral
stability. Jacobs outlines several approaches to
this problem in their report.

The consultant team also found the load-
bearing masonry walls, despite localized areas
of deterioration, were in generally good shape,
with the inner wythes of brick relatively intact
and sound and with a compressive strength well
above modern ASCE standards.

The structural grading of the interior structural
timber framing ranged from the highest possible
quality (Select Structural or No. 1 Grade) to some
that were ranked lowest (No. 3 Grade). The
consultant team also noted the existence of

cast iron columns and the steel girders that had
structural values similar to modern day standards.

The area of the interior building structure in
worst condition is the roof level beams, which
the consultant recommended to be removed and
replaced in any proposed Alternative.

The complete report can be found in the
Appendix.
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Portions of the existing Hoosac Stores building exterior facade
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Customer Housing Conditions

The Test Fit and Housing Program for the Hoosac
Building from the Workplace Recommendation
Report (WRR) was used as a starting point in
developing the program for the Feasibility Study
Alternatives. Because the WRR looked primarily at
workplace, it did not accommodate any desired
program growth outside of these areas. The
revised Housing Program looks at what it would
mean for the program to exist solely within the
footprint of the existing Hoosac Stores building

in addition to what it would take to accommodate
future USSCM growth. The NPS program was
revised slightly to reflect the reorganization of
certain directorate’s organizational charts but did
not substantially change from the program laid
out in the WRR. Refer to the “Needs Assessment
later in this report for further information.

”
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Test fits of the Hoosac Stores as illustrated in the Workplace Recommendation Report.

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1 15



Site Conditions
HAZMAT

The HazMat consultant team performed an
environmental and hazardous material test that
analyzed the adjacent site and the soil below
the building to supplement the work already
performed on the Hoosac Stores building
itself. The tests revealed nothing outside of
acceptable standards apart from arsenic.
However, arsenic is “exempt from notification
to MassDEP because it is considered naturally
occurring due to the presence of Boston Blue
Clay.” Additionally, a geophysical survey of
the site was done with ground penetrating
radar. It identified a concrete reinforced slab
in the corner of the property and the presence
of what appeared to be a few underground
utilities passing through the site. No large,
underground storage tanks of any kind were
detected.

The complete report can be found in the
Appendix.
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ZONING

The design team also had further conversations
with NPS regarding the development
challenges around zoning that this site would
face. As noted in PDS Submission #2, as it
exists, the Hoosac Building is already non-
compliant with modern zoning. Any changes

to the building would bring it further into
non-compliance, especially adding square
footage to meet current program desires. NPS
noted that they want to take a common sense,
contextual approach to the building strategy,
develop a design based on this approach, and
then present it to BPDA. NPS also noted that
views to the water are important and that a
viewshed model would be desired to explain
how views would be affected from surrounding
properties. Views at the lower level (such as
through the building and to the water) would be
important for neighbors to understand as part
of the design development and proposal.
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NEEDS ASSESSMENT






Interviews

Per the direction of NPS on a “Programming
Review” call with Marble Fairbanks on 10/18/2019,
no additional interviews of the customer would be
necessary by the design team. However, in further
developing the breakdown of program for the
USSCM during Submission #2, the design team
will need to interface with the Museum to ensure
needs are met and enough shared resources are
accommodated.
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View of Hoosac Stores from Constitution Road
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Asset Goals and Needs

The results of the invasive testing of the existing
Hoosac Stores building and the desired growth of
the USSCM drove the approaches to the building
the design team studied. The recommendations
for the renovation of the existing building can be
found in the reports in the Appendix. Program
goals can be found in the subsequent “Customer
Goals and Needs” section of this report.
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Suggested approaches to lateral stability of existing Hoosac Stores
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Customer Goals and Needs

The design team used the Workplace
Recommendation Report and the Hoosac Stores
Test Fits as a starting point in developing the revised
Housing Plan. The design team confirmed with NPS
that the recommendations laid out in that report are
still valid moving forward. This includes a reduction
in the number of private offices, the standardization
of office and workstation sizes, and the 11
relationship between seats for users and seats in
shared meeting spaces, among others.

The Workplace Recommendation Report looked to
fit the entire existing footprint of the USSCM into the
existing Hoosac Stores building by sharing spaces
(such as the theater, meeting rooms, and other
admin resource spaces) and by economizing and
standardizing the USSCM’s office space using the
WRR recommendations. The Orientation Center
remains the same size as the existing Navy Yard
Visitor Center in all cases.

Moving forward from the WRR, the revised Hosing
Plan has been updated to reflect the following
directives:

« Increase NPS curatorial space from 1,450
NSF to 2,600 NSF

« Increase overall USSCM size from an existing
32,352 GSF* to approximately 60,000 GSF
(only in Alternates that can accommodate the
additional square footage)

+  Remove NEMS program from the Housing
Plan

- Create dedicated Resource Spaces for both
NPS and the USSCM instead of sharing (such
as office files, supplies, printing, etc)

« Create dedicated Meeting Space for NPS
and reduce the number of shared Meeting
Spaces

24 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]

- Create individual libraries for NPS and
USSCM and one larger, shared Reading
Room

The Housing Plan on the subsequent pages notes
existing square footage of spaces where applicable
and uses these numbers in planning Alternate

#1 where the USSCM and NPS occupy only the
existing Hoosac Stores building. In Alternates
#2-#5, proposed square footage is used to meet
NPS’s needs and the growth goals of the USSCM.
Any additional space outside of that claimed by

the Orientation space, NPS, or the USSCM is
considered leasable.

It should be noted that the grossing factor for the
USSCM is based on the current museum space
(Building 22-28). The grossing factor for NPS is
based on the grossing factor used in the Workplace
Recommendation Report. These values may change
as program gets further refined. It is important to
note that net square footage (NSF) is exclusive

of the building support spaces that make up the
gross square foot (GSF) number, such as building
structure, circulation, restrooms, mechanical space,
utility rooms, etc. Further reading on this topic can
be found in the ANSI/BOMA Floor Measurement
Standards used by the GSA.

* Note that the existing USSCM gross square
footage number was provided by Jacobs in their
takeoff of Buildings 22 and 28 (provided to the GSA
on 10/21/2019) and does not include the basement
(because of its condition). NPS’s gross square
footage number for use in the Housing Program
were taken from a Revit model of these buildings
developed by Jacobs and provided to Marble
Fairbanks in the summer of 2019. A breakdown of
these takeoffs can be found in the Appendix.
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Hoosac Stores Housing Plan
Marble Fairbanks | JACOBS
2/7/2020
Unit‘Size } ‘
Qty Existing Proposed Alternate #1 Alternates #2 - #5
NSF NSF NSF [ ] NSF
1
USS Constitution Museum [USSCM]
Public / Non-Collections
Theater 1 1,296 nsf part of shared resources
Retail Store & Retail Store Storage 1 1,681 nsf 2,500 nsf 1,681 nsf 2,500 nsf
Existing Library & Reading Room 1 916 nsf 916 nsf
USSCM Library 1 300 nsf 300 nsf
Reading Room 1 shared
Introductory Film Space 1 600 nsf 600 nsf
Classroom 1 [seats 50 @ 20 nsf/person] 1 1,000 nsf 1,000 nsf
Classroom 1 [seats 50 @ 20 nsf/person] 1 1,000 nsf 1,000 nsf
Function Space [seats 200 @ 15 nsf/person] 1 3,000 nsf 3,000 nsf
Visitor Services
Nursing Room [ ] [ ]
First Aid [ ] [ ]
AV Room / Studio [ ] [ |
\ [] []
Public / Collections
Exhibitions [including lobby] 1 9,299 nsf 18,500 nsf 9,299 nsf 18,500 nsf
Non-Public / Collections
Collections, Storage & Archives 1 2,076nsf | 4,500 nsf | 2,076 nsf | 4,500 nsf
Catalog Processing & Photography Space 1 430 nsf 400 nsf 430 nsf 400 nsf
Exhibit Prep and Repair 1 800 nsf 800 nsf
Collections Receiving
Curatorial Supplies
Isolation Room
Non-Public / Non-Collections [Admin and Offices] ‘ ‘
Existing Offices and Workstations [not using GSA standards] 1 3,709 nsf \ 3,709 nsf \
Office Type 4 13 100 nsf 1,300 nsf
Workstation Type 3 16 48 nsf 768 nsf
Touchdown Space [shared between two people] 3 20 nsf 60 nsf
Workstation Type 3 [for interns] 5 48 nsf 240 nsf
Meeting Space 1 325 nsf T part of shared resources
Break Room / Kitchenette 1 200 nsf part of shared resources
Office Files 1 200 nsf incl in exist. offices 200 nsf
Office / Supplies Storage 1 200 nsf incl in exist. offices 200 nsf
Business Center [printing, copying] 1 100 nsf incl in exist. offices 100 nsf
Mail Room part of shared resources
Docent Education / Training Room / Lounge || [ ]
Trustee Space
Security Office
Number of people accommodated in USSCM workspace [excluding interns] ‘ 34 ‘ ‘
N(‘)n—Puinc / Non-Collections [Storage and Support] ‘
Caterer's Serving Pantry / Kitchen 1 244 nsf 560 nsf 244 nsf 560 nsf
Storage / Cloakrooms ‘ 1 1,507 nsf ‘ 3,750 nsf ‘ 1,507 nsf ‘ 3,750 nsf
Workshop 1 421 nsf 1,200 nsf 421 nsf 1,200 nsf
Shipping and Receiving ‘ 1 259 nsf ‘ 500 nsf J 259 nsf t 500 nsf
Sign and Frame Shop
Exhibit Production and Maintenance [ ] [ ]
Spray Booth | |
Dust Collection [ ] [ ]
Computer / IT j part of shared resources
Shipping / Wrapping / Crating [
Total Net Square Foot Area ‘ 20,542 nsf ‘ 41,478 nsf
Grossing Factor for USSCM space [based on existing USSCM] ‘ 69% 69%
Tt;tal Gross Square Foot Area 29,718 gsf 60,005 gsf
\ \
National Parks of Boston [NPB]
Offices / Workstations
Office of the Superintendent
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Hoosac Stores Housing Plan
Marble Fairbanks | JACOBS

2/7/2020
Unit Size ||
Qty Existing Proposed Alternate #1 || Alternates #2 - #5
NSF NSF NSF | | NSF
Office Type 4 3 100 nsf 300 nsf 300 nsf
Workstation Type 3 1 48 nsf 48 nsf 48 nsf
Resource Preservation and Planning Directorate
Office Type 4 1 100 nsf 100 nsf 100 nsf
Workstation Type 3 13 48 nsf 624 nsf 624 nsf
Admin and Business Services Directorate
Office Type 4 5 100 nsf 500 nsf 500 nsf
Workstation Type 3 4 48 nsf 192 nsf 192 nsf
Visitor and Resource Protection Directorate
Office Type 4 1 100 nsf 100 nsf 100 nsf
Visitor Engagement, Education, and the Arts Directorate
Office Type 4 1 100 nsf 100 nsf 100 nsf
Workstation Type 3 8 48 nsf 384 nsf 384 nsf
Touchdown Space [shared between two people] 8 20 nsf 160 nsf 160 nsf
Number of people accommodated in NPB workspace [excluding interns] 53
Meeting Spaces
Focus Booth [1 person] 9 16 nsf 144 nsf 144 nsf
Meeting Room [2 people] 6 42 nsf 252 nsf 252 nsf
Meeting Room [4 people] 3 120 nsf 360 nsf 360 nsf
Meeting Room [8 people] 1 200 nsf 200 nsf 200 nsf
Open Meeting Table [4 people] 1 100 nsf 100 nsf 100 nsf
Open Meeting Table [8 people] 1 200 nsf 200 nsf 200 nsf
Resource Spaces
NPB Library 1 300 nsf 300 nsf 300 nsf
Reading Room 1 shared
Office Files 3 200 nsf 600 nsf 600 nsf
Office / Supplies Storage 3 200 nsf 600 nsf 600 nsf
Business Center [printing, copying] 3 100 nsf 300 nsf 300 nsf
Intern Swing Space [seats 10] 1 360 nsf 360 nsf 360 nsf
Theater part of shared resources
Reading Room part of shared resources
Break Room / Kitchenette part of shared resources
IT Room part of shared resources
Mail Room part of shared resources
Special Support Spaces
Locker Rooms 2 200 nsf 400 nsf 400 nsf
NPB Collection Storage [curatorial spaces] 1 2,600 nsf 2,600 nsf 2,600 nsf
Design Studio 1 500 nsf 500 nsf 500 nsf
Total Net Square Foot Area 9,424 nsf 9,424 nsf
Grossing Factor for NPB space 55% 55%
] .
Total Gross Square Foot Area 17,135 gsf 17,135 gsf
Shared Resources
Meeting Spaces
Meeting Room [12 people] 1 300 nsf 300 nsf 300 nsf
Meeting Room / Training Room [20 people] 1 500 nsf 500 nsf 500 nsf
Resource Spaces
Theater 1 1,296 nsf 1,296 nsf 1,296 nsf
Reading Room 1 900 nsf 900 nsf 900 nsf
Break Room / Kitchenette 3 150 nsf 450 nsf 450 nsf
IT Room 3 100 nsf 300 nsf 300 nsf
Office Equipment / Mail Processing 1 400 nsf 400 nsf 400 nsf
Total Net Square Foot Area 4,146 nsf 4,146 nsf
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Hoosac Stores Housing Plan
Marble Fairbanks | JACOBS
2/7/2020
Unit Size ]
Qty Existing Proposed Alternate #1 Alternates #2 - #5
NSF NSF NSF NSF
]
Grossing Factor for shared space 55% J 55%
-
Total Gross Square Foot Area 7,538 gsf 7,538 gsf
Orientation
Total Gross Square Foot Area n 6,200 gsf 6,200 gsf
Total Gross Square Foot Area Required for Non-Leasable Program 60,590 gsf 90,878 gsf
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IDENTIFICATION OF
POSSIBLE ALTERNATIVES






Approach

The design team developed several broad
approaches for how to evaluate and arrive at the
five Possible Alternates. This included extensive
precedent research of buildings that were similar in
material use, historic character, site conditions and
program. These precedents were presented to
give the client visual examples of the many design
approaches possible with the Hoosac Stores
building ranging from minimal modifications to
significant modifications with additions. This led to
five general categories of Alternatives to consider:

1. Hoosac Stores only - This category
maintained all program within the existing
area of the existing building with minimal
facade modifications;

2. Hoosac Stores with minor additions or bump
outs maintaining footprint — This category
added floors on top of the existing building
and more extensive facade modifications;

3. Hoosac Stores with use of the adjacent lot -
This category included modifications to the
existing building along with a new addition
on the adjacent lot;

4. Partial demo and rebuild of floors within
Hoosac Stores along with use of the adjacent
lot — This category included rebuilding the
floors of the existing building to better suit
the program along with a new addition on
the adjacent lot;

5. Demo of Hoosac Stores and build a new
building across both sites — This category
included a full demo of the existing building
and a new building on both sites.
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Within each of these categories, there were
several Alternatives developed and that provided
a wide range of options for the client to consider
while narrowing the selection to the Five Possible
Alternatives.
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Workshop

During a workshop held in January 2020 with a
group of representatives from NPS, the USSCM,
GSA, and the Navy, the design team presented 16
different Alternatives to the redevelopment of the
Hoosac Stores building and the adjacent lot. Each
Alternative was accompanied by a spider diagram
that charted, on a scale from 1-5 (with 1 being the
lowest and 5 being the highest), a score for seven
specific Decision Drivers. This methodology was
used to facilitate a focused discussion for how to
evaluate each Alternative. These Decision Drivers
included:

- Wow Factor (Exterior Expression)

« User Experience (Exterior to Interior
Sequence)

« Historic Sensitivity / Conservation

+ Ability to Meet Program

« Program Distribution

+ Flexibility of Use Over Time (Adaptability)

« Ease of Phasing

After presenting all 16 Alternatives, the group

split into five smaller groups and evaluated each
option using their own spider diagram. The results
of this process can be found in the Appendix. At
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the end of the day, the group established several
guiding principles that allowed the design team
to evaluate and synthesize the input and develop
the five Possible Alternatives that are presented
here. These principles included, but were not
limited to:

« Expanding the building by more than two
stories did not seem contextually appropriate

- The only way to meet the USSCM’s desired
programmatic goals would be to build up
and out, beyond the existing walls of the
Hoosac Stores

- Building on the adjacent lot would be critical
in establishing an appropriate amount of
leasable square footage

« NPS and USSCM program should be
separated from the leasable square footage

«  New space built with higher floor-to-floor
heights and a less dense column grid would
be more flexible space for exhibitions

These final Possible Alternatives were costed out
and will be further evaluated to arrive at the three
Viable Alternatives to development further in the
next phase.
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The collection of sixteen alternatives presented in the January 17th 2020 workshop
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Comparative Analysis of Alternatives

Each Alternate has been reviewed by PAL, for
consideration of historic preservation issues, and
by Jacobs for RoM costing. These full reports

can be found in the Appendix. Full Housing

Plans for the Alternatives can be found in the

“Needs Assessment: Customer Goals and
Needs” portion of this report.

The following narratives for each of the

Possible Alternatives describe the architectural

and programmatic intent of the proposed
interventions and were used, along with the

graphic drawings and diagrams, to assist with

costing.

As a baseline standard in Alternatives where the
existing Hoosac Stores is retained (Alternates #1-

#4), the following should be accounted for:

« 100% abatement of building as required in
the PDS report dated 5/10/2019 by Nover-

Armstrong (BETA Group, Inc.)
« Removal of all existing systems, stairs,
partitions, and material stored

. 100% repointing, cleaning, and restoration

of exterior brick and stone facade and
historic cast iron accessories

- Waterproofing and insulation of existing

structure as required to meet modern
energy code and meet programmatic
requirements.

« Complete removal and replacement of

existing roof and roof structure

« 100% repair and cleaning of existing
interior structure, including beams,
columns, floors, and walls
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New structural system (including new
sub-surface structure) as required to meet
desired architectural and programmatic
intent and provide lateral stability as
required by modern building code

Infill of existing shafts with new floor
structure

Approximately 4,300 sf of existing interior
floor area should be assumed to be
removed to accommodate double-height
space.

100% fireproofing of existing structural
beams and columns

It should be noted that the existing Hoosac
Stores is approximately 65,700 GSF and has six
floors.

In all the Alternates, the following should be
assumed:

New building systems (including fire
suppression, plumbing, HVAC, electrical,
fire alarm, IT, and security) and civil services
as required to meet the programmatic
functions as required in the PDS report
dated 5/10/2019 by Jacobs. Assume all
equipment to be located on the roof.

New security standards as required in the
PDS report dated 5/10/2019 by Applied
Research Associates, Inc.

New vertical transportation (stairs and
elevators) as required to meet both public
and private needs, including at least one
freight elevator

Furnishings, appliances, equipment,
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lighting, and signage as required by the
program

+ 100% new finishes throughout, including
non-bearing wall partitions, finished floors,
etc

+ Any lease out space should be assumed to
be core and shell only with the fit out done
by the lessee

« Building must meet LEED Gold standards
and be ADA-accessible throughout

« Exhibition Space and Collection Storage
should be finished and climate controlled
to Smithsonian standards. All other spaces
should be considered equivalent to Class
A office space.

« Any open space at the ground level
contained within the ot or on any roof
not occupied by equipment should be
landscaped.

« Approximately 20% of the NPS space
should be assumed to be Collection
Storage and conditioned as such

« Approximately 50% of the USSCM space
should be assumed to be Exhibition Space
and Collection Storage and should be
conditioned as such
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Comparative Analysis of Alternatives
ALTERNATE 1

This Alternate is similar to the proposed Test Fit
in the Workplace Recommendation Report issued
on 7/23/2018 in that it keeps the existing footprint
of the Hoosac Stores without expanding either
upward or out to the west or south. To bring light
into the interior space, approximately 12,413 sf of
the existing 29,322 sf of brick fagade is removed
and replaced with 5,936 sf of punched window
openings (Kawneer AA6600 as basis of design)
and 5,203 sf of curtain wall (Kawneer 1600UT
System 2 as basis of design).

This proposal scored generally high with the
Historic Preservation decision driver when
discussed with the client group. As PAL notes

in their report “work proposed likely would
technically have an adverse effect, but could
potentially be appropriately minimized and
mitigated through sensitive design and suitable
materials.” However, the scheme did tend to
score lower when it came to creating a unique
Wow Factor and also did not accommodate the
USSCM’s desire for future growth. There is also
no leasable square footage in this option. It does
retain the adjacent lot for future development or
as potential landscaped open space.

Program breakdown is as follows:

USSCM: 29,718 GSF

NPS: 17135 GSF

Shared Space: 7,538 GSF
Orientation Space: 6,200 GSF
Leasable Space: 0 GSF

Total: 60,590 GSF
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View of NW corner

View of NE corner
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View of SW corner

View of SE corner
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Comparative Analysis of Alternatives

ALTERNATE 2

This Alternate expands the square footage of
the existing Hoosac Stores by adding floors on
top and a slight expansion towards the water
to accommodate for desired growth by the
USSCM. Here, two fully glazed floors would be
added to the existing building and the building
footprint would extend out to the south to capture
the space available adjacent to the water. It is
intended that the south facade of the existing
Hoosac building would remain intact inside the
new enclosure and that visitors would pass
through this historic facade to access the new
space at the south side of the building. The
new floors on top of the existing structure are
assumed to have 15-foot floor-to-floor heights.
Approximately 15,757 sf of the existing 29,322
sf of brick fagade is removed and replaced with
5,892 sf of punched window openings and
23,953 sf of curtain wall.

This proposal, as well as Alternates #3 and #4,
add significant glass to the existing Hoosac
building and therefore score lower in Historic
Preservation. As noted from PALSs report, the
addition of glass should not be so extensive “as
to stand out and distract from historic building
material.” Additionally, adding floors to the
building as shown runs counter to the Secretary
of the Interior’s (SOI) guidelines as “rooftop
additions should not be more than one story in
height and should be set back at least one full
bay from the primary elevation of the building, as
well as from the other elevations if the building
is free-standing or highly visible.” However, as
noted in the program breakdown below, this
approach does meet the USSCM’s growth needs
and provides a small amount of space left over
for leasable space. The impact of dramatic south
facade and the addition to the roof also scored
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higher on the Wow Factor with the group. This
scheme also leaves the adjacent lot open for
possible future development.

Program breakdown is as follows:

USSCM: 60,005 GSF

NPS: 17135 GSF

Shared Space: 7,538 GSF
Orientation Space: 6,200 GSF
Leasable Space: 3,354 GSF

Total: 94,232 GSF
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View of Hoosac Stores from the water.
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View of NW corner

View of NE corner
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View of SW corner

View of SE corner
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Comparative Analysis of Alternatives
ALTERNATE 3

Alternate #3 assumed the same treatment of
the existing Hoosac Stores as Alternate #2 but
provides for a completely new building on the
adjacent lot suitable for a hotel or residential
program. This new building would have its own
separate systems and a facade treatment that
would have a contextual relationship to the
renovated Hoosac building. Unlike Alternates
#1and #2, the west wall of the existing Hoosac
Stores building would not have any new punched
openings as it would serve as a party wall to the
new building next door.

The historic preservation comments are similar

to those of Alternate #2 and also suggest that

“to avoid unifying two volumes as a single whole

... they be differentiated by a gap created by a
small-scale hyphen or setback treatment.” This
would decrease the overall leasable space and
such approach would have to be weighed against
the square footage that would be lost. In both
Alternate #3 and Alternate #4, phasing was scored
generally higher by the client group because the
Hoosac Stores building could be renovated before
or after a new building was built next door as the
two could be seen as being completed separate
entities. This may assist in the long-term financial
planning of the overall project.

Program breakdown is as follows:

USSCM: 60,005 GSF

NPS: 17135 GSF

Shared Space: 7,538 GSF
Orientation Space: 6,200 GSF
Leasable Space: 67,765 GSF

Total: 158,643 GSF
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View of Hoosac Stores from the water.
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View of NW corner

View of NE corner
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View of SW corner
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Comparative Analysis of Alternatives
ALTERNATE 4

This Alternate is the same as Alternate #3 but fully
builds out the adjacent lot to maximize square
footage. Comments around historic preservation
are similar to that of Alternate #3. This option
includes almost 15,000 more GSF of leasable
space.

Program breakdown is as follows:

USSCM: 60,005 GSF

NPS: 17135 GSF

Shared Space: 7,538 GSF
Orientation Space: 6,200 GSF
Leasable Space: 82,629 GSF

Total: 173,507 GSF
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View of Hoosac Stores from the water.
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View of NW corner

View of NE corner
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View of SW corner
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Comparative Analysis of Alternatives
ALTERNATE 5

Alternate #5 proposes the complete demolition
of the existing Hoosac Stores building. A new
building would be built in its place and cover

the Hoosac Stores site and the adjacent lot. For
costing purposes, the facade was assumed to be
50% solid and 50% glass. Floor-to-floor heights
are proposed at 11 feet for the first six floors and
15 feet on the floors above that.

This option scored the lowest in terms of Historic
Presentation as it completely removes the existing
Hoosac Stores building. PAL has concerns that
the size and massing of this Alternative “is out of
scale with historic Navy Yard.” This concern could
be addressed with further development of the
design with minimal effect on the overall square
footage.

Program breakdown is as follows:

USSCM: 60,005 GSF

NPS: 17135 GSF

Shared Space: 7,538 GSF
Orientation Space: 6,200 GSF
Leasable Space: 84,226 GSF

Total: 175,104 GSF
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View of Hoosac Stores from Constitution Road.

panel
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View of Hoosac Stores from the water.
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View of NW corner

View of NE corner
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View of SW corner

View of SE corner
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APPENDIX






Initial Findings, Precedents, and
Decision Drivers Presentation
NOVEMBER 8, 2019

This presentation was given by the design team
to NPS and USSCM in November 2019. The goal
of this presentation was to review preliminary
findings from the physical testing at the Hoosac
Stores site, review issues of resiliency that will
need to be addressed with the project, and
review building precedents of how existing
buildings have been adapted for new use.
Additionally, we discussed project challenges
and the Decision Drivers that would be used

to evaluate the “Possible Alternatives” in the
workshop in January.

Hoosac Stores Feasibility Study

Initial Findings, Precedents, and Decision Drivers

November 8,2019

matble fairbanks | JACOBS
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Structural and Material Testing Review
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Structural and Material Testing Review
Preliminary Material Testing Results
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Structural and Material Testing Review
Preliminary Material Testing Results

« Wood: Wood species of the columns and beams is southern pine based
on our preliminary visual review. A representative number of columns and
beams were graded and most were graded highly.

- Steel: We collected and tested two steel coupons from the top flange of
the structural beams on floors 1and 2 (Specimen IDs 1and 2, respectively).
One sample came in around A36 gr. 36 range, but one came in a little
lower, so we may recommend capping the yield strength a little lower than
36ksi to cover any variability.

- Brick and Mortar: Compression testing results indicate that the brick
compressive capacity in the good to excellent category according to
ASCl41 standards. Note that mortar analysis results are anticipated to be
available by end of next week.

NOVEMBER 8, 2019
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Structural and Material Testing Review
Preliminary Geotech Recommendations

macble fairbanks | JACOBS

WRMED BY NEW ENGLAND BORING IN OCTOBE

SITE FEATURES AND SHOULD BE CONSIDERED ACCUR i
IMPLIED BY THE METHOD USED.

. BORING B-1 WAS OBSERVED AND LOGGED BY JACOBS PE
OTHER BORINGS WERE LOGGED BY NEW ENGLAND BORING
=
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Structural and Material Testing Review
Preliminary Geotech Recommendations

- All the existing timber piles are permanently under the groundwater
table. It is generally accepted that foundation timber piles finished below
permanent groundwater table will last indefinitely. Therefore, it is expected
that the existing footings can still carry the original vertical loads if there is
no increase in the vertical loads in the final design.

- However, since the granite stones were simply stacked on top of the piles
and on top of each other, the existing footings can not develop much
lateral capacity to resist lateral loads (such as wind load and seismic load).
Therefore, retrofitting design is required regarding to the lateral loading.
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Structural and Material Testing Review
Possible Structural Remediation Strategies
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Structural and Material Testing Review
Possible Structural Remediation Strategies

» Option 1- Shear Wall Construction, New Concrete Shear Walls

« This strategy consists of adding four new concrete shear walls around
elevator and stair cores. These shear walls are placed within the interior of
the building. This option provides a dramatic improvement on the torsional
behavior of the building and can be constructed in phases to limit the
disruption to the current building configuration.

NOVEMBER 8, 2019
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Structural and Material Testing Review
Possible Structural Remediation Strategies

- Option 2 - Buckling Restrained Braced Frames in-line with existing column
grids (interior side of building)

- This option positions the diagonal braces within the building. We found
that the existing columns are sufficient to resist gravity loads but not to
resist the additional lateral loads. We are taking advantage of the relative
high capacity of the structure to reduce the gravity loads and combine with
the new brace frames to resist the lateral loads.

NOVEMBER 8, 2019
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Structural and Material Testing Review
Possible Structural Remediation Strategies

» Option 3 - Buckling Restrained Braced Frames at Perimeter

- This option proposes to add new structural steel braced frames on each
of the four sides of the building. The position of these brace frames will be
coordinated with the architectural schemes. The new steel bracing will be
on the inside surface of the exterior brick walls. The floor space on each
side of the building will be decreased. Buckling restrained braces (BRB'’s)
provide the lateral force resistance and will be configured in an X pattern.
The new steel columns will be supported at the ground level by new
reinforced concrete pile caps and micropiles.

NOVEMBER 8, 2019
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Structural and Material Testing Review
Conclusion

- So far, overall existing building material seems to be in good to excellent
condition (except for the roof).

- Existing piles can remain indefinitely and can carry the building’s gravity
loads.

- Liquefaction of the soil is not a concern.

« Structure will need to be added to address lateral forces.
- These are preliminary findings.

NOVEMBER 8, 2019

macble fairbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY

Resiliency and Building Precedents
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Flood Vulnerability
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Charlestown Historic Fill - Boston, 1800

Source: Offshoots’ F\ood Forum Presentation, 2018
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Context: Climate Change in Boston

Source: Climate Ready Boston Executive Summary, City of Boston, 2016

LAND AREA EXPOSED (ACRES)

PERCENT OF NEIGHBORHOOD EXPOSED

Neighborhoods Total 9” SIR 217 SIR 367 SLR 367 SLR 9” SIR 217 SIR 367 SLR 367 SLR
Land Area 1%annual 1% annual 1% annual AMHT 1%annual 1% annual 1% annual AMHT
chance chance chance chance chance chance
(Acres)
|. Greatest Exposure & increasing throughout century
[Charlestown 870 120 310 460 110 14% 36% 54% 12%
Downtown 770 110 240 350 70 14% 31% 45% 10%
East Boston 3,340 540 1,040 1,680 480 16% 30% 49% 14%
Harbor Islands 820 200 230 260 200 25% 28% 32% 24%
South Boston 1,940 470 930 1,220 360 24% 48% 63% 19%
Il. Lower Exposure today, but significant jump late century
Allston / Brighton 2,940 30 70 240 20 1% 2% 7% 1%
Back Bay / Beacon Hill 460 <10 <10 80 <10 <1% 1% 17% <1%
Roxbury 2,770 <10 <10 130 <10 <1% <1% 5% <1%
Dorchester 3,780 240 430 750 220 6% 11% 20% 6%
South End 640 <10 20 450 <10 <1% 3% 71% <1%
11l. Other Neighborhoods
Fenway / Kenmore 620 <10 <10 <10 <10 <1% <1% <1% <1%
Hyde Park 3,260 0 0 0 0 0 0 0 0
Jamaica Plain 2,260 0 0 0 0 0 0
Mattapan 1,560 0 0 0 0 0 0 0 0
Roslindale 2,250 0 0 o 0 0 0 0 0
West Roxbury 3,350 0 0 0 0 0 0 0 0
Boston Total 31,720 1,720 3,280 5,630 1,470 8% 10% 18% 8%
NOVEMBER 8, 2019 . .
marble fairbanks | JACOBS
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Sea Level Rise Projections
Source: Climate Ready Boston, 2016
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I - Likely under all emission scenarios
2 - Likely under moderate to high emission scenarios
3 - Low probability under high emission scenario
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54% OF
CHARLESTOWN
EXPOSED WITH 36”
SLR
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High Tides at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2030: HIGH TIDE (9-IN SLR)*

*9” SLR means
9” above current
tide levels
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High Tides at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2050: HIGH TIDE (21-IN SLR)*

*21” SLR means
} 21" above current

" tide levels

NOVEMBER 8, 2019 . HOOSAC STORES, FEASIBILITY STUDY
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High Tides at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2070: HIGH TIDE (36-IN SLR)*

*36” SLR means
36” above
current tide levels

/A
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Annual Coastal Flood Risk at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2030: 10% ANNUAL COASTAL FLOOD RISK*

*10% annual coastal
floods are also known
as 10-year floods,
which has a1in 10
chance of occurring in
any given year
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Annual Coastal Flood Risk at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2050: 10% ANNUAL COASTAL FLOOD RISK*

*10% annual coastal
floods are also known
as 10-year floods,
which has a 1in 10
chance of occurring in
any given year
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Annual Coastal Flood Risk at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2070: 10% ANNUAL COASTAL FLOOD RISK*

Playground

*10% annual coastal
floods are also known
as 10-year floods,
which has a 1in 10
chance of occurring in
any given year

NOVEMBER 8, 2019 . HOOSAC STORES, FEASIBILITY STUDY
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Annual Coastal Flood Risk at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2030: 1% ANNUAL COASTAL FLOOD RISK*

*1% annual chance
flood is also referred
to as the base flood or
100-year flood, which
has a 1in 100 chance
of occurring in any
given year.
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Annual Coastal Flood Risk at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2050: 1% ANNUAL COASTAL FLOOD RISK*

*1% annual chance
flood is also referred
to as the base flood or
100-year flood, which
has a 1in 100 chance
of occurring in any
given year.
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Annual Coastal Flood Risk at Charlestown Navy Yard

Source: Climate Ready Boston Map Explorer, City of Boston, 2019

2070: 1% ANNUAL COASTAL FLOOD RISK*

Playgreund

*1% annual chance
flood is also referred
to as the base flood or
100-year flood, which
has a 1in 100 chance
of occurring in any
given year.
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Charlestown Navy Yard FEMA Flood Zones

Source: Flood Zones Overview + Allowed Mitigation Strategies By Coastal Engineering Company, 2018 - seen in Offshoots’ Flood Forum Presentation, 2018
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Retrofitting the Hoosac Building: Preliminary Considerations

- The first floor elevation of Hoosac at the current
entrances ranges from 18.8’ - 19.2" above “Boston City
Base” (BCB)

Grade level around the base of Hoosac ranges from
14.8"-15.2" above BCB

Tidal datums, which include average lows and highs
as well as historic lows and highs, play a major role in
flood resilience. Boston’s zero elevation is set at the
mean low necessitating that cautious development
projects consider the highest possible tide when
making their site plans.

.

.

Hoosac 1st Fir: 18.8" - 19.2°

Grade Around Hoosac: 14.8 - 15.5’

Boston City Base (BCB)

NOVEMBER 8, 2019
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Precedent: Spaulding Rehabilitation Hospital, Charlestown Navy Yard

- = FIRST FLOOR LOCATED ABOVE
m i THE 500 YEAR FLOOD LEVEL

- Spaulding Rehabilitation Hospital in the Charlestown Navy Yard took a

= e S Coovin e very conservative approach to resiliency and located the main floor at

- A s 19.0’ above BCB which is considered far beyond any city, state or federal
3 requirements. (Source: DGT Associates Surveying & Engineering website)

Image ©Perkins + Will
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Resiliency Approaches

marble falrbanks | JACOBS

Resiliency Approaches - Block Water

«» Local approach
« Would have to be integrated into building design

NOVEMBER 8, 2019
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- Large-scale barrier approach

="

« concept from Charlestown 2 Rt ——— E - ¥ STRATEGIES
Navy Yard CWC Floor Forum, 5 . o[ BLOCKTHE WATER
2018 - : 2 e
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Resiliency Approaches - Block Water

« The Whitney, whose lobby is 10 feet above sea-level, is now designed to
be water-tight against a flood level of 16.5 feet—seven feet higher than
waters reached during Hurricane Sandy.

« The fortification includes a 500-foot-long mobile wall, comprised of
stacked aluminum beams, that can be erected in less than seven hours.

HOOSAC STORES, FEASIBILITY STUDY
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Resiliency Approaches - Dry Floodproofing

- Dry floodproofing means that techniques are applied to keep floodwaters
from entering a structure.
« Openings can be temporarily closed with flood panels

NOVEMBER 8, 2019
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Resiliency Approaches - Dry Floodproofing

- Dry floodproofing means that techniques are applied to keep floodwaters from
entering a structure.
« Openings can be temporarily closed with flood panels
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Preliminary Massing Approaches / Building Precedents

macble fairbanks | JACOBS

OPTION 1: Work Within Existing Building

- Limited to existing floor to ceiling heights
- Limited to existing area of 65,616 SF
« Cost effective

« Least public resistance

Existing Hoosac Store

s

Existing Hoosac Store

=

)

=
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N

N

Existing Hoosac Store
Footprint

S

N

Existing Hoosac Store
Footprint
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i il B4 =1 The Banknote Building, Bronx, NY
& %‘Eﬁi : e L « Built in 1909 / Renovated in 2010
s + 420,000 GSF
« Printing Plant -> Mixed-use
« Industrial-scale windows were replaced, flooding
expansive interior loft spaces with natural light

NOVEMBER 8, 2019
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OPTION 1: Work Within Existing Building

10 Jay St. Brooklyn, NY

« Industrial waterfront building

« Existing brick waterfront
facade completely replaced
with new glass facade

NOVEMBER 8, 2019
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OPTION 2: Add Additional Floor(s)

- Increase floor area by approximately
10,000SF per floor

« Could be combined with
replacing roof

« Offers opportunity for flagship
space overlooking harbor

NOVEMBER 8, 2019

NOVEMBER 8, 2019

OPTION 2: Add Additional Floor(s)

Additional Space

Additional Space

Existing Hoosac Store

Existing Hoosac Store
Footprint

Existing Hoosac Store

Existing Hoosac Store Footprint

macble fairbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY

St. Ann’s Warehouse, Brooklyn, NY

« Builtin 1860 / Renovated in 2015

« 25,500 GSF

- Tobacco Warehouse -> Art Theater

- An overall discrete volume is inserted snugly
into the walls on three sides, allowing the historic
arched doors and varied windows to remain
untouched

.| H
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Kendall Building, Antwerp, Belgium
- Renovated in 2011

« 13,000 GSF

« Warehouse -> Office

NOVEMBER 8, 2019
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OPTION 3: Remove Interior, Retain Exterior

New Construction

+ Maintains historic exterior
- Complete flexibility with floor to ceiling heights
« More costly

New Construction

\\a\

SRR

Structure of Existing
Hoosac Store

=%
=\

=\

\ &5

~

I\ R\

Existing Hoosac Store
Footprint

=

Structure of Existing Hoosac Store

Existing Hoosac Store
Footprint
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Telluride Center for the Arts

- The building is listed as a National Historic
Landmark and has stood for over 100 years.
Originally built in 1906, it was in use until its roof
collapsed in 1979. Since then, the building has
stood vacant and decaying.

A contemporary, ark-like wooden structure is to
be built inside the existing walls

Between the new interior timber volume and
the historic stone walls is the main circulation
stairway, featuring exposed stone walls that are
flooded with natural light from above

NOVEMBER 8, 2019
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OPTION 3: Remove Interior, Retain Exterior

Wrightwood 659, Chicago, IL

« Builtin 1920s / Renovated in 2018

37,200 GSF.

Program changed from apartments to gallery
1929 brick building converted into an exhibition
center

The building’s brick construction is made visible
by stripping out interior finishes down to the brick
A rooftop structure was added, a terrace facing
north, and a vista of Chicago’s skyline to the
south

2

H
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OPTION 3: Remove Interior, Retain Exterior
AY s ;é : ; .

2

Hearst Tower, New York, NY

« Original 5-story building built in 1928 / Renovated in 2006
« New building has 855,000 GSF.

- Original and new use is for office

HOOSAC STORES, FEASIBILITY STUDY
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OPTION 3: Remove Interior, Retain Exterior

RH New York
« Builtin 1900s / Renovated in 2018
. 90,000 GSF.

« Warehouse -> Retall

HOOSAC STORES, FEASIBILITY STUDY
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OPTION 3A. Partial Removal of Interior, Retain Exterior e Gonstruton

« Remove part of Interior floors But
Keeping Outer Structures

« Provide flexibility for floor to ceiling
heights in part of the building

« Less costly than Option 3 (full
interior removal)

« Less demolition than Option 3

New Construction

n WA N N
¥\ W N

Structure of Existing
Hoosac Store

Existing Hoosac Store
Footprint

=

Structure of Existing Hoosac Store

Existing Hoosac Store
Fantnrint

NOVEMBER 8, 2019 . . HOOSAC STORES, FEASIBILITY STUDY
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PeE
Empire Stores, Brooklyn, NY
- Builtin 1869 / Renovated in 2017
+ 450,000 GSF.
« Powerhouse -> Mixed-use Complex
- The campaign of adaptive re-use celebrates and preserves the building’s monumental
presence on the waterfront, while improving circulation between DUMBO’s urban fabric
and the 85-acre Brooklyn Bridge Park.
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OPTION 4. Add Exterior Enclosure

(IEPENARY
e

J

LU LT
L

m
m

4
\

Trilateral Wadden Sea World Heritage Partnership Center

- Building on top of a 2nd world war naval bunker in a UNESCO World
Heritage area on the German coast

T ),

-<..1‘5L,‘ ‘...—_ -

NOVEMBER 8, 2019 . " HOOSAC STORES, FEASIBILITY STUDY
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OPTION 5: Utilize Adjacent Lot

« Maximizes allowable floor area across
entire site (requires zoning approval)

- If done in one phase, allows maximum
flexibility to locate program

Existing Hoosac Store

New Construction

Existing Hoosac Store

Existing Hoosac Store
Footprint

Extended Footprint

Structure of Existing Hoosac Store

Existing Hoosac Store Footprint
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The Morgan Library & Museum,

New York, NY

- Builtin 1853/ Renovated in 2012

-+ 147,000 GSF.

. Library & Museum

« The expansion knits the campus together
through the construction of a 72,000 SF modern,
skylit atrium, which extends four stories below
grade.

NOVEMBER 8, 2019 . . HOOSAC STORES, FEASIBILITY STUDY
macble fairbanks | JACOBS

OPTION 5: Utilize Adjacent Lot

Building 92, Brooklyn, NY
s - Part of Brooklyn Navy Yard

« Bultin 1857 / Renovated in 201

+ 32,000 GSF

« Commendant’s House -> Museum
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Project Challenges and Decision Drivers

matble fairbanks | JACOBS

Project Challenges
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Zoning

Existing Building

Existing Building

. Lot Size: 26,615 SF

Total Floor Area : 65,616 SF /53,230 SF
FAR:2.47/2.00

Building Height : 69’-6” / 55’-0”
Number of Floor : 6

Floor to Floor Height : 10™-11"

Existing Building

S

7
122
‘SN

New Construction limited to Existing Footprint
Total Floor Area : 53,230 SF
FAR : 2.00
Building Height : 55-0”

% Number of Floor : 5

New Construction Floor to Floor Height : 11-0”

New Construction

Outline of Existing aummgj

New Construction

Total Floor Area : 53,230 SF
FAR:2.00

Building Height : 55’-0”
Number of Floor: 5

Floor to Floor Height : 11-0”

NOVEMBER 8, 2019 mar b Le faLI banl“\S ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
Program
USSCM NPS Shared Building Resources Lease out
Existing 31,647 gsf'
39,088 gsf*
Proposed 65,058 gsf’ 10,051 gsf ° 25,780 gsf ° ??? gsf
90,398 gsf *
Notes:

1. As determined by MFA and Jacobs

2. As provided by USSCM*

3. Original expanded program request to account for growth by USSCM*

4. Revised expanded program request to account for growth by USSCM*

5. Includes NPS directorates as indicated in Workplace Recommendation Report

6. Includes shared meeting spaces, resource spaces, and building services as indicated in Workplace Recommendation Report

* see “2019-07-11_SpaceAllocation_d04_USCCM.xIxs" provided to MFA on 2019-11-04
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Outside Stakeholders

Regulatory

Mayor’s Office of Neighborhood Services
Boston Planning and Development Agency
Boston Civic Design Commission
Massachusetts Historical Commission
Boston Landmarks Commission

Advisory

Charlestown Neighborhood Council
Friends of Charlestown Navy Yard
Charlestown Preservation Society
Freedom Trail Foundation

Additional Abutters

Massport
Constitution Plaza Associates
Nautica

HOOSAC STORES, FEASIBILITY STUDY

NOVEMBER 8, 2019 marble fairbanks | JACOBS

Decision Drivers

macble fairbanks | JACOBS

92  CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

Decision Drivers

Cost [initial, life cycle, proforma]
Historic Sensitivity

Ability to Meet Program

Flexibility of Use over Time

User Experience

Constructability

Sustainability

“Wow” Factor

Design Innovation

Innovative NPS Public-Private Partnership
Visibility

Workplace Innovation

Resiliency

Security

Phasing [short term and long term]

NOVEMBER 8, 2019 . " HOOSAC STORES, FEASIBILITY STUDY
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DEVELOP TECHNICAL ANALYSIS (3.43]
DEVELOP FINANCIAL ANALYSIS (35:3]
DEVELOP IMPLENENTATION SCHEDULE (36.3]

(ON-SITE MEETING * ‘ ‘ ‘ ‘
SPACE PROGRAN REQURENENTS (3351 y—yT
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Decision Drivers and
Possible Alternatives Presentation
JANUARY 17, 2020

This presentation and workshop was given

by the design team to NPS, GSA, the USSCM,
and the Navy in January 2020. The goal of this
meeting was to collectively review and evaluate
16 Alternatives to the Hoosac Stores building
and site and, using pre-defined Decision Drivers,
determine five Possible Alternatives to further
develop and get RoM costing.

Hoosac Stores Feasibility Study

Decision Drivers and Possible Alternatives

January 17, 2020

JANUARY 17,2020 macrble fairbanks ‘ JACOBS
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Structural and Material Testing Review
Material Testing Results

JANUARY 17,2020 marble fairbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY

E) COND. COL. DAMAGE TYP LEVEL 5 AT BEAM SAMPLE ABOVE, LEVEL 5 - BEAM SAMPLE LEVEL 6 LEVEL 5 COL. SAMPLE E) COND. LEVEL 5
oC ® ® ® oC
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Structural and Material Testing Review
Material Testing Results

« Wood: Wood species of the columns and beams is southern pine based
on our visual review. A representative number of columns and beams
were graded and most were graded highly.

Steel: We collected and tested two steel coupons from the top flange of
the structural beams on floors 1and 2 (Specimen IDs 1 and 2, respectively).
One sample came in around A36 gr. 36 range, but one came in a little
lower, so we may recommend capping the yield strength a little lower than
36ksi to cover any variability.

Brick and Mortar: Compression testing results indicate that the brick
compressive capacity in the good to excellent category according to
ASCl41 standards.

JANUARY 17,2020
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Structural and Material Testing Review
Geotech Recommendations
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Structural and Material Testing Review
Geotech Recommendations

- All the existing timber piles are permanently under the groundwater
table. It is generally accepted that foundation timber piles finished below
permanent groundwater table will last indefinitely. Therefore, it is expected
that the existing footings can still carry the original vertical loads if there is
no increase in the vertical loads in the final design.

- However, since the granite stones were simply stacked on top of the piles
and on top of each other, the existing footings can not develop much
lateral capacity to resist lateral loads (such as wind load and seismic load).
Therefore, retrofitting design is required regarding to the lateral loading.

HOOSAC STORES, FEASIBILITY STUDY
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Structural and Material Testing Review
Possible Structural Remediation Strategies

JANUARY 17,2020 marble fairbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
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HOOSAC STORES, FEASIBILITY STUDY

macble fairbanks | JACOBS
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Structural and Material Testing Review
Conclusion

« Overall existing building material seems to be in good to excellent
condition (except for the roof).

- Existing piles can remain indefinitely and can carry the building’s gravity
loads.

- Liquefaction of the soil is not a concern.
- Structure will need to be added to address lateral forces.

JANUARY 17,2020
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Precedent: Spaulding Rehabilitation Hospital, Charlestown Navy Yard

———— FIRST FLOOR LOCATED ABOVE
—_— THESOOYEAR FLOOD LEVEL « Spaulding Rehabilitation Hospital in the Charlestown Navy Yard took a
= i very conservative approach to resiliency and located the main floor at
:

1545

; s 19.0’ above BCB which is considered far beyond any city, state or federal
e : : requirements. (Source: DGT Associates Surveying & Engineering website)
— _ - Image ©Perkins + Will
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Decision Drivers

JANUARY 17,2020 marble fairbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY

Decision Drivers

“Wow” Factor

User Experience - Exterior to Interior Sequence
Historic Sensitivity / Conservation

Ability to Meet Program

Program Distribution

Flexibility of Use over Time

Ease of Phasing

JANUARY 17, 2020 macble faicbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers
“Wow factor” (Exterior Expression)

- Legibility of program on the exterior

« Memorable first impression (imageability)

- Innovative material use

« Strong relationship to the waterfront and USSC

ODA - 10 JAY ST, BROOKLYN, NY

JANUARY 17, 2020 . 9 HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers
User Experience - Exterior to Interior sequence

« Location of Entry & sequence from exterior to interior
- Variety of scale of interior spaces

« Outdoor spaces

« Quality views

HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers
Historic Sensitivity/Conservation

« Preserve existing interior i q
« Preserve existing exterior
« Compelling narrative for preservation
« Maintain community views

HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers
Ability to Meet Program

« Meets square feet requirements for USSC Museum program
« Meets square feet requirements for orientation program

« Meets square feet requirements for NPS program

« Meets square feet requirements for lease space

192 SHOREHAM STREET, SHEFFIELD, ENGLAND

JANUARY 17, 2020 HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers
Program Distribution

« Location of program appropriate relative to other programs

« Location of program appropriate relative to site

« Orientation of program appropriate relative to horizontal
layout or vertical stack

HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers
Flexibility of Use Over Time (Adaptability)
« Open floor plates (minimal structural elements)

. Adequate floor to floor heights
- Adequate and evenly distributed natural light

CAIXA FORUM MUSEUM, MADRID, SPAIN
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Decision Drivers
Phasing
« Discrete zones within building

« Discrete massing
- Alignment of building phasing with proforma

TATE MODERN, LONDON, ENGLAND

HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers

Evaluation
Wow Factor
5
Ease of 4
Phasing User
Experience
3
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
JANUARY 17,2020 macble fairbanks | JACOBS HOOSAC STORES, FEASIBILITY STUDY
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Decision Drivers

Evaluation
Wow Factor Wow Factor
5 5
Ease of 4 User Ease of User
Phasing Experience Phasing Experience
Flexibility Historic Flexibility Historic
Sensitivity Wow Factor Sensitivity
Ease of User
Phasing Experience
Program Ability to Program Ability to
Distribution Meet Program Distribution Meet Program
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
JANUARY 17,2020 . i HOOSAC STORES, FEASIBILITY STUDY
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Program Breakdown
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Program Breakdown
Existing Hoosac Stores

Hoosac Stores

65,700 GSF
I
JANUARY 17,2020 mar b Le f a J. c baﬂ I"\S ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
Program Breakdown
From Workplace Recommendation Report
Hoosac Stores Double Height Space
61,400 GSF 4,300 GSF

Shared Spaces®

Notes: H
6,900 NSF H

1. Includes directorates as indicated in the H

Workplace Recommendation Report. The E

Visitor Center remains the same size as

the existing.

2. Includes shared meeting spaces and

shared resource spaces, including the

theater, as indicated in the Workplace

Recommendation Report.

3. Based on the existing USSCM as

documented by MFA and Jacobs for the

Workplace Recommendation Report but | |

using office/workstation standards as

provided in the report. Does not reflect | |

any desired future growth.

4. Includes building services that I

make up gross square footage such as

building structure, circulation, restrooms, NPS+ USSCM+

mechanical space, utility rooms, etc. 21.600 NSF 24.900 NSF

An efficiency ratio of 70% was used for ’ ’

USSCM space [based on the existing

Building 22/28 configuration, excluding

basement] and a ratio of 55% was used

elsewhere. This will vary as design

progresses.

Building Support’
21300 SF

HOOSAC STORES, FEASIBILITY STUDY
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Program Breakdown
Without Northeast Museum Services

Hoosac Stores Double Height Space
61,400 GSF 4,300 GSF

Shared Spaces
6,400 NSF

Building

Support
17,600 SF

NPS+ USSCM+ Unassigned
17100 NSF 24,900 NSF 8,200 GSF
Notes:
1. NEMS is removed from the space as
directed by Parks.
JANUARY 17, 2020 mar b L e f a i c b an |"\ s ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
Program Breakdown
GSF
Hoosac Stores Double Height Space
61,400 GSF 4,300 GSF
| H
| | | | |
Orientation NPS USSCM Unassigned
6,000 GSF 17,800 GSF 29,400 GSF 8,200 GSF
JANUARY 17, 2020 macr b l. e f a l c b an H s ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
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Program Breakdown
Assumed Square Foot Areas for Possible Alternatives (GSF)

Expanded Hoosac Stores
|

-

Orientation NPS USSCM Lease
6,000 GSF 17,800 GSF 60,000 GSF ? GSF
JANUARY 17, 2020 mar b L e f a J_ c b an I"\ s ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY

Building Precedents and Possible Alternatives

JANUARY 17, 2020 macble fairtbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY
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Possible Alternatives

BASELINE: Workplace Recommendation Report

ALTERNATIVE 1: Add Additional Floor

ALTERNATIVE 2: Add Multiple Floors

ALTERNATIVE 3: Partial Removal of Interior, Retain Exterior
ALTERNATIVE 4: Utilize Adjacent Lot - Discrete New Building
ALTERNATIVE 5: Utilize Adjacent Lot - Integrated New Building

ALTERNATIVE 6: Utilize Adjacent Lot - All New Construction

HOOSAC STORES, FEASIBILITY STUDY
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Possible Alternatives

Alternative 3B

2= R So 2= R So 2= R
Alternative 5C Alternative 5D Alternative 5
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Baseline: Workplace Recommendation Report

Baselirne: Workplce Rec. Report
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Baseline: Workplace Recommendation Report

- Limited to existing floor to ceiling heights
- Limited to existing area of 65,616 SF
« Cost effective

«+ Least public resistance

Existing Hoosac Store

%

Existing Hoosac Store

B\

-

e\

-i_\ \

=\

=

Existing Hoosac Store
Footprint

Existing Hoosac Store
Footprint
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macble fairbanks \ JACOBS HOOSAC STORES, FEASIBILITY STUDY

12 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

The Banknote Building, Bronx, NY

« Builtin 1909 / Renovated in 2010

« 420,000 GSF

« Printing Plant -> Mixed-use

« Industrial-scale windows were replaced, flooding
expansive interior loft spaces with natural light

JANUARY 17, 2020 . 9 HOOSAC STORES, FEASIBILITY STUDY
macble fairbanks | JACOBS '

Baseline: Workplace Recommendation Report

JANUARY 17, 2020
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Baseline: Workplace Recommendation Report

Wow Factor
5
Ease of 4 User
Phasing Experience
3
2
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF B ~es
NPS 17,800 GSF I UsSC Museum
USSCM 37,600 GSF
l:l Lease
- Orientation
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Alternative 1: Add Additional Floor

Alternative 1A Alternative 1B
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Alternative 1: Add Additional Floor

« Increase floor area by approximately
10,000SF per floor

« Could be combined with
replacing roof

- Offers opportunity for flagship
space overlooking harbor

Additional Space

Additional Space

Existing Hoosac Store

Existing Hoosac Store
Footprint

Existing Hoosac Store

Existing Hoosac Store Footprint
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b * 1 7.“ = ﬂ > v
St. Ann’s Warehouse, Brooklyn, NY
« Builtin 1860 / Renovated in 2015

- 25500 GSF
- Tobacco Warehouse -> Art Theater

« An overall discrete volume is inserted snugly
into the walls on three sides, allowing the historic
arched doors and varied windows to remain
untouched

HOOSAC STORES, FEASIBILITY STUDY
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Alternative 1: Add Additional Floor

_ et
Kendall Building, Antwerp, Belgium
« Renovated in 201

-+ 13,000 GSF

- Warehouse -> Office

P

JANUARY 17, 2020
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Alternative 1: Add Additional Floor
Alternative 1A
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Alternative 1: Add Additional Floor
Alternative 1A
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Alternative 1: Add Additional Floor
Alternative 1A

Wow Factor
Ease of “ User
Phasing Experience
3
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF I s
NPS 17,800 GSF I Ussc Museum
USSCM 48,000 GSF
l:l Lease
- Orientation
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Alternative 1: Add Additional Floor

Alternative 1B
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Alternative 1: Add Additional Floor
Alternative 1B
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Alternative 1: Add Additional Floor

Alternative 1B

Wow Factor
5
Ease of 4 User
Phasing Experience
Flexibility Historic
Sensitivity
- Program Ability to
- Distribution Meet Program
AL
Orientation 6,000 GSF I ~es
NPS 17,800 GSF [ ussC Museum
USSCM 57,000 GSF
l:l Lease
- Orientation
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Alternative 2: Add Multiple Floors

Alterﬁ ative 2A ‘ A'Iternrative 2B
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Alternative 2: Add Multiple Floors
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Alternative 2: Add Multiple Floors
Alternative 2A
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Alternative 2: Add Multiple Floors
Alternative 2A
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Alternative 2: Add Multiple Floors
Alternative 2A

Wow Factor
Ease of 4 User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF I s
NPS 17,800 GSF I Ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 32,800 GSF
- Orientation
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Alternative 2: Add Multiple Floors
Alternative 2B
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Alternative 2: Add Multiple Floors
Alternative 2B
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Alternative 2: Add Multiple Floors

Alternative 2B

Wow Factor
5
Ease of y User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF I ~es
NPS 17,800 GSF [ ussC Museum
USSCM 60,000 GSF
l:l Lease
Lease 38,100 GSF
- Orientation
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Alternative 3: Partial Removal of Interior, Retain Exterior

Alternrative 3A ‘ Alternrative 3B ‘ Alternrative 3C
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New Construction

Alternative 3: Partial Removal of Interior, Retain Exterior

« Remove part of Interior floors But
Keeping Outer Structures

- Provide flexibility for floor to ceiling
heights in part of the building

- Less costly than Option 3 (full
interior removal)

« Less demolition than Option 3

Structure of Existing
Hoosac Store

Existing Hoosac Store
Footprint

A}

TAR

7.\Via \Via \a W\

Structure of Existing Hoosac Store

N

2

Existing Hoosac Store

Fnntnrint
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Empire Stores, Brooklyn, NY
- Built in 1869 / Renovated in 2017

« 450,000 GSF.

« Powerhouse -> Mixed-use Complex
« The campaign of adaptive re-use celebrates and preserves the building’s monumental
presence on the waterfront, while improving circulation between DUMBO’s urban fabric
and the 85-acre Brooklyn Bridge Park.

JANUARY 17,2020
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3A
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3A
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3A

Wow Factor
5
Ease of 4 User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF B ~rs
NPS 17,800 GSF I ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 10,200 GSF
- Orientation
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3B
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3B
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3B

Wow Factor
Ease of “ User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF I s
NPS 17,800 GSF I Ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 4,800 GSF
- Orientation
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3C
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3C
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Alternative 3: Partial Removal of Interior, Retain Exterior
Alternative 3C

Wow Factor
5
Ease of y User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF I ~es
NPS 17,800 GSF [ ussC Museum
USSCM 60,000 GSF
l:l Lease
Lease 5,800 GSF
- Orientation
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Alternative 4: Utilize Adjacent Lot - Discrete New Building

Alternrative 4A Alternrative 4B

HOOSAC STORES, FEASIBILITY STUDY

marble fairbanks | JACOBS

JANUARY 17,2020

Alternative 4: Utilize Adjacent Lot - Separate building

» Maximizes allowable floor area across
entire site (requires zoning approval)

- If done in one phase, allows maximum
flexibility to locate program

Existing Hoosac Store

New Construction

Existing Hoosac Store

Existing Hoosac Store
Footprint

%

=

W\

Existing Hoosac Store Footprint
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The Morgan Libr.

New York, NY

- Builtin 1853 / Renovated in 2012

| - 147,000 GSF.
. Library & Museum

« The expansion knits the campus together
through the construction of a 72,000 SF modern,
skylit atrium, which extends four stories below
grade.

HOOSAC STORES, FEASIBILITY STUDY
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Alternative 4: Utilize Adjacent Lot - Separate building
Alternative 4A

HOOSAC STORES, FEASIBILITY STUDY
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Alternative 4: Utilize Adjacent Lot - Separate building
Alternative 4A
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Alternative 4: Utilize Adjacent Lot - Separate building
Alternative 4A

Wow Factor
5
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
: Program Ability to
e Distribution Meet Program
— %
BT
Orientation 6,000 GSF I ~es
NPS 17,800 GSF [ ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 61,000 GSF
- Orientation
JANUARY 17, 2020 macble falcbanks ‘ JACOBS HOOSAC STORES, FEASIBILITY STUDY

132 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

Alternative 4: Utilize Adjacent Lot - Separate building
Alternative 4B
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Alternative 4: Utilize Adjacent Lot - Separate building
Alternative 4B
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Alternative 4: Utilize Adjacent Lot - Separate building
Alternative 4B

Wow Factor
5
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
@ . o
Orientation 6,000 GSF I s
NPS 17,800 GSF I Ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 61700 GSF
- Orientation
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Alternative 5: Utilize Adjacent Lot - Integrated New Building

Alternative 5A Alternrative 5B Alternrative 5C Alternrative 5D Alternrative 5E
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Building 92, Brooklyn, NY
@ - Part of Brooklyn Navy Yard

« Builtin 1857 / Renovated in 201

- 32,000 GSF

« Commendant's House -> Museum

JANUARY 17, 2020 . 9 HOOSAC STORES, FEASIBILITY STUDY
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5A
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5A
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5A

Wow Factor
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
. Program Ability to
2 -~ Distribution Meet Program
J WP
Orientation 6,000 GSF B ~rs
NPS 17,800 GSF I ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 38,900 GSF
- Orientation
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5B
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5B
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5B

Wow Factor
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
Orientation 6,000 GSF I s
NPS 17,800 GSF I Ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 38,900 GSF
- Orientation
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5C
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5C
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5C

Wow Factor
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
: Program Ability to
e Distribution Meet Program
— %
BT
Orientation 6,000 GSF I ~es
NPS 17,800 GSF [ ussC Museum
USSCM 60,000 GSF
l:l Lease
Lease 42,900 GSF
- Orientation
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5D
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5D
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5D

Wow Factor

Ease of User
Phasing Experience

Historic
Sensitivity
Program Ability to
B 7 Distribution Meet Program
= it /
Orientation 6,000 GSF I s
NPS 17,800 GSF - USSC Museum
USSCM 60,000 GSF -
Lease 39,200 GSF rease
- Orientation
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Alternative 5E
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5E
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Alternative 5: Utilize Adjacent Lot - Integrated New Building
Alternative 5E

Wow Factor
5
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
: Program Ability to
& = 2 Distribution Meet Program
- T .
Orientation 6,000 GSF B ~rs
NPS 17,800 GSF I ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 57,400 GSF
- Orientation
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Alternative 6: Utilize Adjacent Lot - All New Construction

Alternative 6A
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Alternative 6: Utilize Adjacent Lot - All New Construction
Alternative 6A
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Alternative 6: Utilize Adjacent Lot - All New Construction
Alternative 6A
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Alternative 6: Utilize Adjacent Lot - All New Construction
Alternative 6A

Wow Factor
5
Ease of User
Phasing Experience
Flexibility Historic
Sensitivity
Program Ability to
Distribution Meet Program
- . P :
Orientation 6,000 GSF B ~rs
NPS 17,800 GSF I ussc Museum
USSCM 60,000 GSF
l:l Lease
Lease 55,300 GSF
- Orientation
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Additional Environmental
Assessment Work Report

In October through December 2019, BETA
performed an environmental site assessment
relating to the Hoosac Stores Program
Development Study (PDS) and Design-Build
Bridging Documents. The Hoosac Stores Building
property (the site) is located at 115 Constitution
Road in the Charlestown Navy Yard (CNY) in
Charlestown, MA and is part of the CNY National
Park that is owned and operated by the National
Park Service (NPS) Northeast Regional Office. This
assessment was performed in accordance with
customary principles and practices in the field of
environmental science and engineering.
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January 2020

Jason Roberts, AIA
Organization Director
Marble Fairbanks

20 Jay Street
Brooklyn, NY 11201

RE: Additional Environmental Assessment Work relating to Hoosac Stores Program
Development Study (PDS) and Design-Build Bridging Documents
Hoosac Stores Building
115 Constitution Road
Charlestown Navy Yard
Charlestown, Massachusetts

Dear Mr. Roberts:

BETA Group Inc. is pleased to submit this Environmental Site Assessment for the Hoosac Stores
Building property located at 115 Constitution Road in Charlestown, Massachusetts (the site). For a
summary of findings, please review the Executive Summary. The Executive Summary should be
reviewed in conjunction with the entire report.

Sincerely,

BETA Group, Inc.

Mykel Mendes Marylou Armstrong, LSP

Environmental Engineer Vice President
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The Hoosac Stores Building Environmental Assessment January 2020

1.0 EXECUTIVE SUMMARY

In October through December 2019, BETA performed an environmental site assessment relating
to the Hoosac Stores Program Development Study (PDS) and Design-Build Bridging Documents.
The Hoosac Stores Building property (the site) is located at 115 Constitution Road in the
Charlestown Navy Yard (CNY) in Charlestown, MA and is part of the CNY National Park that is
owned and operated by the National Park Service (NPS) Northeast Regional Office. This
assessment was performed in accordance with customary principles and practices in the field of
environmental science and engineering.

Findings:

The six-story, approximate 60,000 square foot historic Hoosac Stores structure was constructed
in 1885 and is part of the Charlestown Navy Yard (CNY) National Park. The structure consists of
warehouse / storage space and has a flat roof and two cable-style elevators which are not in
service. The exterior of the structure is brick with wood-framed windows and vents. The
western portion of the site is improved with a paved parking area, driveway, and small utility
shed-like structure. The Hoosac Stores structure was historically utilized as a warehouse for the
storage of various goods for freight trade along the Fitchburg Railroad from 1885 until 1981.
Since 1981, the NPS has utilized the site for inactive storage for the NPS and USS Constitution
Museum.

In October 2019, ageotechnical assessment of the site was conducted as a precursor to the
potential redevelopment of the site. Six soil borings were advanced and are identified as B-1, B-
2/B-2A, B-3, B-4, and B-6. Three borings (B-1, B-2/B-2A, and B-3) were advanced within the
lower level of the Hoosac Stores Building and two borings (B-4 and B-5) were advanced in the
western abutting paved parking area.

The geology at the site can be described as variable with fine to coarse sands from depths of 10
to 19 feet below grade surface (bgs), silty clay was observed at depths from 19 to approximately
50 feet bgs. Shallow bedrock and/or tight glacial till was encountered from approximate depths
of 30 feet to 49 feet bgs and bedrock was encountered at depths from 79 feet to 84 feet bgs.
Groundwater was encountered between 9 and 10 feet bgs.

Composite soil samples were obtained from the six boring locations, noting geologic
descriptions, field screening observations, and laboratory analysis. Soil samples were collected
for Disposal Qualification (DQ) criteria in accordance with MassDEP Policy COMM-97-01. Soil
samples were analyzed for Volatile Organic Compounds (VOCs), Semi-VOCs (SVOCs), Total
Petroleum Hydrocarbons (TPH), Polychlorinated Biphenyls, RCRA 5 Metals and Conductivity.

Soil analytical results revealed analyte concentrations below laboratory detection limits or below
applicable MassDEP Reportable Concentration for Soil Category 1 (RCS-1) standards, with the
exception of Arsenic. Arsenic concentrations were detected above applicable RCS-1 standards
from boring location B-6 at 14 to 16 feet bgs.
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In accordance with 310 CMR 40.0317(22), the concentrations are considered exempt from
notification to MassDEP because they are considered naturally occurring due to the presence of
Boston Blue Clay.

On November 22, 2019 BETA supervised a geophysical survey at the site. The survey included
ground penetrating radar (GPR), electromagnetic metal (EM) detection, radio frequency and
magnetic technologies conducted by TPI Environmental (TPI). Based on the EM/GPR survey, TPI
identified a significant metallic anomaly in the northwest corner of the site. GPR transects
indicate the anomaly is a steel reinforced concrete slab approximately 1.5 ft. below ground
surface. TPI also identified at least three pipe-style anomalies that appeared to be underground
utilities. TPl noted there was no evidence of underground storage tanks (USTs).

At the time of BETA's visual inspection in November 2019, BETA observed two vent-like pipes
extending from the ground at the eastern exterior portion of the site building and from the roof
of the smaller utility shed (located in the paved parking area). Upon closer inspection during the
geophysical survey, it was determined that these were either associated with roof drainage
and/or with an underground utility.

Recommendations:

BETA is not recommending further investigation at the site at this time. However, if future
redevelopment activities require the off-site disposal of soils, appropriate management and
disposal practices would be required in accordance with applicable MassDEP regulations and
policies.
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2.0 HISTORICALLY COMPLETED ENVIRONMENTAL DOCUMENTATION

From March to May 2019, Marble Fairbanks completed a Program Development Study (PDS)
with contributions from Jacobs, Public Archaeology Laboratory (PAL), and BETA Group Inc. for
the Hoosac Stores Modernization. BETA reviewed this report and historic record sources
(Sanborn Fire Insurance Maps and Aerial Photographs) for the presence of potential
environmental conditions at the site. Historically completed reports are considered readily
available and are not included as attachments to this report, however copies of the Sanborn Fire
Insurance Maps and Historic Aerial Photographs are included at attachments in Appendix A.
The site is outlined and/or highlighted in red on each of the Maps and Photographs attached
herein.

2.1 Hoosac Stores Modernization — PDS Submssion, dated May 10, 2019 for Submittal 2

Marble Fairbanks completed the PDS Submission for the modernization of the Hoosac Stores
Building in March 2019 and later submitted a revision in May 2019. Public Archaeology
Laboratory (PAL) prepared the Historic Research and Documentation Memorandum as part of
the PDS report.

In summation, PAL identified that the Hoosac Stores No. 1 and No. 2 building was constructed in
1885. In 1985, Hoosac Stores No. 1 and No. 2 and Hoosac Stores 3 were listed in the National
Register as historic resources (although Hoosac Stores 3 has since been razed).

The building complex was initially constructed for and utilized for active warehouse storage for
the Fitchburg Railroad. The Fitchburg Railroad was incorporated in 1842 and extended the line
into the CNY in 1863 for munitions delivery during the Civil War. In 1870, the Fitchburg Railroad
purchased the wharves near the CNY, which at the time were utilized for ice trade. In 1879, the
Hoosac Tunnel Dock and Elevator Company built a wharf between the CNY to the east for the
storage and shipment of goods transported to Boston via the Hoosac Tunnel (the Hoosac Tunnel
was located in North Adams, MA). This allowed for the shipment of grain, livestock, sugar and
various other goods. As freight along the Railroad increased, the Hoosac Tunnel Dock and
Elevator Company constructed Hoosac Stores No.1 and No.2 in 1895. In the 1930s, goods such
as wood pulp, cotton, canned goods, liquor, coffee, tea, and rubber were stored in the Hoosac
Stores No.1 and No.2. As the Navy expanded, Hoosac Stores 3 was razed for a parking lot for
visitors of the USS Constitution. As rail trade declined, W.F. Schrafft & Sons Company purchased
the Hoosac Stores building and the building was utilized as warehouse storage of confectionary
goods until 1981 when NPS acquired the property by eminent domain. Since the acquisition, the
NPS has continued to utilize the building for inactive storage for several organizations and the
USS Constitution Museum and the surrounding area has been largely redeveloped since the
decommissioning of the CNY.
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2.2 Historic Sanborn Fire Insurance Maps

BETA reviewed Historic Sanborn Fire Insurance Maps of the site dated 1888, 1900, 1927, 1950,
1964, 1989, 1990, 1993, 1994, 1995, 1996, 1998, and 2002.

The 1888 map depicts an additional building identified as “Store 3 — Corrugated Iron Sides” that
appeared to share the site building’s western facing wall. The site building complex is identified
as being occupied by Gage’s Stores No.1 and No.2 and listed as “U.S. Bonded Ware Houses”.

The 1900 map depicts the site as occupied as “Hoosac No. 2” and the former “Store 3” as no
longer extant.

The 1927 map depicts the site as “Hoosac Stores No. 1 and No.2” and an additional building
identified as a “Battery Charging Station” is depicted immediately west of the Hoosac building
complex.

The 1950 map depicts the site similarly to current/existing conditions with one exception, there
appears to be a smaller additional building abutting the (current) small utility shed located in the
paved parking area of the site.

The 1964 map no longer depicts this additional building.

The 1989 to 1996 maps depict the site as it presently appears, however a steel and concrete
viaduct is depicted immediately north of the site. The site vicinity (as depicted) in the map
dated 1998 would indicate that this viaduct was razed between 1996 and 1998 and/or relocated
to the present-day steel and concrete viaduct that connects motor vehicle traffic to the
presently named Tobin Bridge.

The 2002 map depicts the site and the site vicinity similarly to present/current conditions;
however, the area immediately north of the site shows minimal development in comparison to
present/existing conditions.

Each of the Sanborn Maps reviewed identified unique building construction characteristics,
including an automatic fire alarm system, wall openings equipped with a standard fire door
and/or iron clad door, 20 inch thick sidewalls, windows with wired glass on each floor, wood
post beams, and an open elevator on the southern portion of the building.

BETA’s review of the Sanborn Fire Insurance Maps did not reveal evidence of potential
environmental conditions.

23 Historic Aerial Photographs

BETA reviewed historic aerial photographs dated 1938, 1946, 1952, 1955, 1960, 1969, 1970,
1978, 1980, 1985, 1995, 2008, 2012 and 2016. The photographs dated 2016, 2012, and 2008
depict the site with similar conditions to those observed during BETA’s November 2019 visual
assessment with one exception. The USS Constitution (usually located immediately south of the
site) is pictured as being in dry-dock in 2012.
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Photographs dated 1938 through 1970 depict the site as it is presently observed, however the
site vicinity is significantly developed with US Navy improvements following World War II.
Photographs dated from 1978 through 1995 depict the site vicinity with additional development
over time following the decommissioning of the of the CNY in 1974 and the acquisition of the
CNY by NPS in 1981.

3.0 SITE DESCRIPTION

The six-story, approximate 60,000 square foot historic Hoosac Stores structure was constructed
in 1895 and consists of warehouse / storage space. The structure which is part of the
Charlestown Navy Yard National Park, has a flat roof and two cable-style elevators which are not
in service. The exterior of the structure is brick with wood-framed windows and vents.

The western portion of the site is improved by a paved parking area, driveway, and small utility
shed-like structure. A restricted parking area for the USS Constitution abuts the site
immediately to the east. The historic Freedom Trail along Constitution Avenue abuts the site to
the north and portions of the former Fitchburg Freight Railroad tracks (buried in grass) and the
Charlestown Navy Yard Harborwalk abuts the site to the south and southeast. The site offers
scenic views of the USS Constitution and Boston Harbor. Refer to Appendix B for site
photographs documented in November 2019.

At the time of BETA’s November 2019 inspection, the structure and site were vacant, however
significant pedestrian traffic within the site vicinity was observed. BETA was escorted by NPS
personnel at the time of the visual inspection. BETA observed two vent-like pipes extending
from the ground at the eastern exterior portion of the site building and from the roof of the
smaller utility shed (located in the paved parking area). Upon closer inspection during the
geophysical survey, it was determined that these were either associated with roof drainage
and/or with an underground utility.

The site appears on the United States Geological Survey (USGS) Topographic Quadrangle —
Boston-South. See Figure 1 - Site Location and Figure 2 — Site Plan for details.

4.0 SUBSURFACE EXPLORATION

4.1 Geophysical Survey

On November 22, 2019 BETA supervised a geophysical survey via ground penetrating radar
(GPR) and electromagnetic metal (EM) detection, radio frequency and magnetic technologies
conducted by TPI Environmental (TPI). The survey was conducted to identify underground
utilities and other structures (if any) that could potentially pose a risk or concern to the
environment. A representative from the National Park Service (NPS) was on-site to escort TPI
and BETA to restricted portions of the site.
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Based on the EM/GPR survey, TPI identified one 50 ft. by 16 ft. significant metallic anomaly in
the northwest corner of the site, however GPR transects indicated the anomaly was a steel
reinforced concrete slab at approximately 1.5 ft. below ground surface. At least three pipe-style
anomalies that appeared to be underground utilities were also identified, two of which were
associated with existing and/or former water lines. TPl noted there was no evidence of
underground storage tanks (USTs).

There were no additional anomalies observed within the site area that indicated potential
underground structures. TPl conducted a utility scan of the southern portion of the site,
however there was significant interference as a result of the steel rails from the former
Fitchburg Rail Road. However, underground structures, such as a USTs, would not typically be
located under a rail line and the rail tracks were constructed circa 1835. The potential presence
of subsurface structures remains, and care should be taken during all future excavation and/or
renovation activities.

Refer to the Geophysical Survey Report for additional details included in Appendix C.

4.2 Geotechnical Assessment / Exploration

In October 2019, Jacobs Engineering Group (Jacobs) conducted a geotechnical assessment of the
site as a precursor to the potential redevelopment of the site. Jacobs supervised the
advancement of six soil borings identified as B-1, B-2/B-2A, B-3, B-4, and B-6. Three borings (B-
1, B-2/B-2A, and B-3) were advanced within the lower level of the Hoosac Stores Building and
two borings (B-4, and B-5) were advanced within the western paved parking area. Refer to
Figure 2 — Site Plan. Drilling activities were conducted by New England Boring Contractors Inc.
via hollow-stem rotary auger and rotary-wash and standard rock-coring drilling methods with
casing. It is BETA’s understanding that Jacobs preselected the six boring locations based on
areas of proposed development and known underground utility location. However, only five
were advanced due to encountering refusal.

Soil borings were advanced to a maximum depth of 94 feet below ground surface (bgs). Several
boring locations were only advanced to depths ranging from 40 feet to 83 feet bgs. Monitoring
wells were not installed. Refer to Appendix D for the boring logs completed by Jacobs for their
Hoosac Structural Rehabilitation Strategies Report.

Soil Borings B-2, B-2A and B-3 were advanced within the lower floor of the Site building and soil
borings B-4 and B-6 were advanced within the western paved parking area. Refer to Figure 2 for
the soil boring locations and additional site details.

The geology at the site can be described as variable with fine to coarse sands from depths of 10
to 19 feet bgs, silty clay was observed at depths from 19 to approximately 50 feet bgs. Shallow
bedrock and/or tight glacial till was encountered from approximate depths of 30 feet to 49 feet
bgs and bedrock was encountered at depths from 79 feet to 84 feet bgs. Groundwater was
encountered between 9 and 10 feet bgs as observed during the boring advancement. Refer to
Appendix D —Boring Logs for additional details regarding the site’s geology.
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5.0 HYDROGEOLOGICAL SETTING

According to the USGS Topographic Quadrangle — Boston- South, elevation at the site has a
range of approximately 6 - 15 feet above mean sea level (MSL). The highest areas of elevation
are on the north-northwestern portions of the site near Constitution Road. The topography of
the site can be categorized as flat. The lowest area of elevation of the site is in the vicinity of the
southeastern corner of the building — closest to Boston Harbor. See Figure 2 — Site Plan for
details. Determination of empirical ground water flow direction was beyond the scope of this
assessment; however it can be inferred that groundwater may flow to the south-southeast
towards Boston Harbor.

BETA’s review of the Massachusetts 21E Resources Map revealed the site is not located in a
USEPA-designated or MassDEP-designated Water Resource Area, however the site is located
within a 100-year FEMA designated Floodplain. Please refer to Figure 3.

6.0 MCP REPORTING CATEGORIES

As noted, BETA's review of the Massachusetts GIS Priority Resources (21E) Map revealed that
the site is not located within a USEPA or MassDEP-designated water resource area. Therefore,
groundwater at the site is classified as the MCP Method 1 Groundwater Category 2 (GW-2).
Applicable groundwater standards are MCP Reportable Concentration for Groundwater
Category 2 (RCGW-2) standards.

The Hoosac Stores Building is not occupied however, it is located within 500 feet of residential
dwellings and a child day-care facility, therefore, the MCP Reportable Concentration for Soil
Category 1 (RCS-1) is applicable to the site and for any future use/redevelopment the MCP
Method 1 Soil Standard (S-1) should be applied.

7.0 SAMPLING & SCREENING

7.1 Soil Sampling

Soil sampling was conducted with a split spoon sampler at five-foot intervals until glacial till was
encountered. Soil samples were obtained from the six boring locations, (B-1, B-2/B-2B, B-3, B-4,
and B-6) noting geologic descriptions, field screening observations, and laboratory analysis.
Composite soil samples collected from B-3 (4’-6") and (14’-16’), B-4 (4’-6’) and (14’-16’), and B-6
(4’-6") and (14’-16’), were submitted for laboratory analysis. Soil samples from each boring were
field screened for evidence of potential contamination utilizing olfactory, and visual techniques.

The composite soil samples were collected for soil disposal qualification (DQ) criteria following
MassDEP Policy # COMM-97-001 which included laboratory analysis for Volatile Organic
Compounds (VOCs), Semi-VOCs, Total Petroleum Hydrocarbons (TPH), Polychlorinated Biphenyls
(PCBs), RCRA 5 Metals and Conductivity.
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These samples were collected specifically for disposal criteria analysis to document soil
conditions in the event that future redevelopment activities require the off-site disposal of soils.
Refer to Appendix E for the complete laboratory analytical report.

8.0 SAMPLE ANALYSIS

Soil samples were analyzed for VOCs, SVOCs, TPH, RCRA 5 Metals, PCBs, and soil chemistry
parameters (following the MassDEP Policy #COMM-97-001).

8.1 Soil Analysis

Soil analytical results did not reveal PCB concentrations above laboratory reporting limits from
the three soil sampling locations, however the analytical results did reveal detectable
concentrations of select VOCs, SVOCs, TPH, and Metals; these concentrations were below the
applicable RCS-1 Soil Standards with one exception. Arsenic concentrations exceeded the
applicable MassDEP RCS-1 standard from soil boring location B-6 at depths 14 feet to 16 feet
bgs. However, this exceedance is exempt from notification to MassDEP pursuant to MassDEP
“Historic Fill/Anthropogenic Background Public Comment DRAFT Technical Update, dated May
24, 2016"”

“Elevated arsenic concentrations may be due to naturally occurring in the soil
(central Massachusetts), from sediment fill (Boston blue clay), due to the
application of pesticides or from coal ash. Beryllium, cadmium, copper, nickel
and zinc are not likely to trigger risk thresholds at levels typically found in fill.
While the Boston Blue clay can contain arsenic up to 75 mg/kg, (Swanson &
Lamie, 2007), higher concentrations outside of central and northeastern
Massachusetts “arsenic belt”, could indicate pesticide and/or coal ash as the
source.”

310 CMR 40.0317(22) provides:

40.0317: Releases and Threats of Release Which Do Not Require Notification
Notwithstanding the provisions of 310 CMR 40.0311 through 40.0315, the following releases
and threats of release of oil and/or hazardous material are exempt from the notification
requirements set forth in 310 CMR 40.0300:

(22) arsenic, beryllium or nickel in Boston Blue Clay or arsenic in an area documented by the U.S.
Geological Survey or in other scientific literature as an area of elevated arsenic measured in soil
or groundwater that

(a) is consistently present in the environment at and in the vicinity of the sampling location;

(b) is solely attributable to natural geologic or ecologic conditions; and

(c) has not been mobilized or transferred to another environmental medium or increased in
concentration in an environmental medium as a result of anthropogenic activities.

BETA’s records research efforts have revealed that the site had been occupied by the former
Fitchburg rail line and utilized as active warehouse storage until 1981 when it was acquired by
the NPS and utilized for inactive storage.
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As previously mentioned, the Hoosac Stores 1 & 2 buildings stored canned goods, liquor, coffee,
tea, rubber, and grain. There are no known on-site sources of arsenic or known evidence of
historical on-site uses or generation of arsenic or arsenic products. Additionally, the soil borings
document the significant presence of Boston Blue Clay from each of the six borings. The
thickness of the Boston Blue Clay varied from 15 to 30 feet and increased at locations further
away from the building, specifically Boring B-6. Per USGS geochemical and mineralogical data
published in 2014, arsenic is commonly present within the soil C horizon; the soil C horizon is the
layer of soil that lies just above the bedrock and as previously mentioned Jacobs boring logs
document the presence of shallow bedrock/glacial till at approximately 30 to 49 feet bgs.

Based upon the above referenced citation from MassDEP’s Technical Update, 310 CMR
40.0317(22), the arsenic exceedance is exempt from notification to MassDEP.

Response actions are not warranted because the elevated Arsenic does not pose a significant
risk to health, safety, public welfare, or the environment, given the depth from which the soil
data was collected (14 to 16 feet below the ground surface). However, appropriate soil
management and disposal practices should be implemented during future redevelopment
activities that would require disposal of soil off-site.

Refer to Table 1 for the soil analytical data and Appendix C for the laboratory analytical reports.

9.0 REPORT LIMITATIONS

This project was performed in accordance with customary principles and practices in the field of
environmental science.

This environmental assessment was commissioned to establish if concentrations of oil or
hazardous material are present at the site as part of an ongoing redevelopment feasibility study.
This statement is in lieu of all other statements either expressed or implied.

This environmental assessment is inherently limited in the sense that conclusions are drawn,
and recommendations are developed from sampling and analysis operating procedures which
are inherently limited with respect to accuracy, representativeness and repeatability.

In addition, the completion of further subsurface exploration through renovation activities
could reveal conditions not revealed in this assessment. This report does not warrant against
conditions present of a type, or at a location not investigated.
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Table 1 - Soil Analytical Data Summary - October 2019
Hoosac Stores Building

Charlestown Navy Yard

115 Constitution Road, Charlestown, MA

|[SAMPLE ID B-3 B-4 B-6 MCP Method 1
LAB SAMPLE ID 19)1001-01 19J1001-02 191001-03 RCS-1
SAMPLE DATE 10/17/2019 10/17/2019 10/17/2019 Soil Standards
SAMPLE DEPTH (FEET) 4-6 /14-16 4-6 / 14-16 4-6 /14-16
UNITS mg/kg mg/kg mg/kg mg/kg
Volatile Organic Compounds (VOCs)
1,1-Dichloroethane BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 0.4
1,4-Dioxane BRL (<0.119) BRL (<0.164) BRL (<0.0867) 0.2
Acetone BRL (<0.119) 0.0998 BRL (<0.0867) 6
Benzene BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 2

|[Diethyl Ether BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 100

||Di—isopropy| ether BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 100

||Ethy| tertiary-butyl ether BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) NE

|[Ethylbenzene BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 40

|llsopropylbenzene BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 1000

|[Methyl tert-Butyl Ether BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 0.1

|[Methylene Chloride BRL (<0.119) BRL (<0.164) BRL (<0.0087) 0.1
Naphthalene BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 4
Tertiary-amyl methyl ether BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) NE
Tetrachloroethene BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 1
Trichloroethene BRL (<0.0059) BRL (<0.0082) BRL (<0.0043) 0.3
Vinyl Chloride BRL (<0.119) BRL (<0.164) BRL (<0.0087) 0.7
Xylenes (Total) BRL (<0.119) BRL (<0.164) BRL (<0.00867) 100
Semi-Volatile Organic Compounds (SVOCs)

Acenaphthene BRL (<0.399) BRL (<0.445) BRL (<0.418) 4
Acenaphthylene BRL (<0.399) BRL (<0.445) BRL (<0.418) 1
Acetophenone BRL (<0.799) BRL (<0.892) BRI (<0.837) 1000
Anthracene BRL (<0.399) BRL (<0.445) BRL (<0.418) 1000
Benzo(a)anthracene BRL (<0.399) BRL (<0.445) 0.53 7

|[Benzo(a)pyrene BRL (<0.2) BRL (<0.223) 0.445 2

||Benzo(b)f|uoranthene BRL (<0.399) BRL (<0.445) 0.459 7

|[Benzo(g,h,i)perylene BRL (<0.399) BRL (<0.445) BRL (<0.418) 1000

|[Benzo(k)fluoranthene BRL (<0.399) BRL (<0.445) BRL (<0.418) 70

|[chrysene BRL (<0.2) BRL (<0.223) 0.507 70

|[Dibenzo(a,h)Anthracene BRL (<0.2) BRL (<0.223) BRL (<0.21) 0.7

|[Fluoranthene BRL (<0.399) BRL (<0.445) 1.17 1000

|[Fluorene BRL (<0.399) BRL (<0.445) BRL (<0.418) 1000

|[Hexachloroethane BRL (<0.399) BRL (<0.445) BRL (<0.418) 0.7

||Indeno(1,2,3—cd)Pyrene BRL (<0.399) BRL (<0.445) BRL (<0.418) 7

|[Naphthalene BRL (<0.399) BRL (<0.445) BRL (<0.418) 4

|[Nitrobenzene BRL (<0.399) BRL (<0.445) BRL (<0.418) 500

||N-Nitrosodimethy|amine BRL (<0.399) BRL (<0.445) BRL (<0.418) 50

|[Phenanthrene BRL (<0.399) BRL (<0.445) 0.912 10

|[Phenol BRL (<0.399) BRL (<0.445) BRL (<0.418) 1
Pyrene BRL (<0.399) BRL (<0.445) 1.03 1000
Total Petroleum Hydrocarbons - (TPH)

Total Petroleum Hydrocarbons | 31.4 | 16.8 | 148 " 1000
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Table 1 - Soil Analytical Data Summary - October 2019
Hoosac Stores Building

Charlestown Navy Yard

115 Constitution Road, Charlestown, MA

|[SAMPLE ID B-3 B-4 B-6 MCP Method 1
LAB SAMPLE ID 19J1001-01 19J1001-02 19J1001-03 RCS-1
SAMPLE DATE 10/17/2019 10/17/2019 10/17/2019 Soil Standards
SAMPLE DEPTH (FEET) 4-6 /14-16 4-6 / 14-16 4-6/14-16
UNITS mg/kg mg/kg mg/kg mg/kg
Total Metals
Arsenic 3.46 9.22 21 20
Cadmium BRL (<0.39) BRL (<0.39) BRL (<0.57) 70
Chromium 10.9 375 36.7 100
Lead 80.9 9.03 8.98 200

|[Mercury 1.73 BRL (<0.027) BRL (<0.015) 20
Polychlorinated Biphenyls (PCBs)

Aroclor 1016 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1221 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1232 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1242 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1248 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1254 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1260 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
[Aroclor 1262 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Aroclor 1268 BRL (<0.06) BRL (<0.07) BRL (<0.06) 1
Classical Chemistry (umhos/cm)

Conductivity | 1940 | 4380 | 3480 I NE
Notes:

1. BRL : Below Laboratory Reporting Limits

2. Concentrations are in miligrams per kilogram (mg/kg) with the exception of units of conductivity,
which are measured in micromho per centimeter.

3. Concentrations of VOCs are a representative of the soil sample collected from four to six feet
below ground surface (bgs).

4. Concentrations of SVOCs, TPH, PCBs, Total Metals, and Soil Chemistry parameters are a
representative of the soil sample collected from 14 to 16 feet bgs.

20f2

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1 161



macble fairbanks

The Hoosac Stores Building Environmental Assessment January 2020

FIGURES

162 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

T =LA N

I BRWR

Jiscubed

Figure 1-Site Location Plan Longitude: 42° 22' 21.212"

Hoosac Stores No.1 and No.2 Latitude: 71° 3' 28.244"

Charlestown Navy Yard
115 Constitution Road 0 750 1,500 3,000
Charlestown, MA ™ s ™™ s |

BETIA

Prepared 12/18/19 By: MDM
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LEGEND FIGURE

r——— Hoosac !
Q} Soil Boring I.—...; Environmental Assessment Boundary Charlest

[ Hoosac Stores No.1 & No. 2 Building Charl

Note: The Basemap Imagery is provided by ESRI-ArcGIS. The imagery displayed shows the site prior to
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2 - SITE PLAN 0 25 50 100
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to the repaving of the western abutting parking area. Prepared Date: 12/19/19 By: MDM
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MassDEP - Bureau of Waste Site Cleanup

FIGURE 3 Phase 1 Site Assessment Map: 500 feet & 0.5 Mile Radii
. P The information shown is the best available at the
S(:‘&SJI?EE?LW}?L?VQ’YARD date of printing. However, it may be incomplete. The M a SS D E P
responsible party and LSP are ultimately responsible |
114 16TH STREET BOSTON, MA for ascertaining the true conditions surrounding the \X

NADS3 UTM Meters: ggef.ol\lfl:éagtz_ata for data layers shown on this map can
4693191mN , 330568mE (Zone: 19) h ;
December 6, 2019

Commonwesish of Massachusetts
Department of Environmental Protection
ttps://www.mass.gov/orgs/massqis-bureau-of-

eographic-information.
b’z 7 L7
= =

5"IE€T o
mmes RIVER le

i1 18

; e g L
1"‘11!.....,: **‘t.ﬁm.m \
T

Boundaties: Town, Gounty, DEP Region; Train; Powetline; Pipeling; Agueduct

— —————————————— - — - — — ‘\Wetlands: Freshwater, Saltwater, Cranherry Bog E FLE
Basins: Major,PWS; Streams: Perennial, Intermittent, Man Made Shore, Darn ) =
FEMA 100y Floodplain; Protected Open Space; ACEC «aea i1
Acifers: Medium Yield, High Vield, EPA Sole Sourcesssass L[ 1| ]Esl RareWelland Wildiils Ha, Vernal Pool. Cerl, Polential L 3 4 %8 98

Mon Potential Drinking \Water Source Area: Medium, High (‘field)___:- Salid Waste Landfill; PYWS: Com. G S, Emerg.,Non—Com.m =N ] [}
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APPENDIX A
Historic Sanborn Fire Insurance Maps and Aerial Photographs
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Charlestown Navy Yard
115 Constitution Road
Charlestown, MA 02129

Inquiry Number: 5845026.1
November 14, 2019

Certified Sanborn® Map Report

6 Armstrong Road, 4th floor
® Shelton, CT 06484
EDR Toll Free: 800.352.0050
www.edrnet.com
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Certified Sanborn® Map Report TR
Site Name: Client Name:
Charlestown Navy Yard Nover-Armstrong,INC.
115 Constitution Road 124 Main Street EDR
Charlestown, MA 02129 CARVER, MA 02330
EDR Inquiry # 5845026.1 Contact: Mykel Mendes

The Sanborn Library has been searched by EDR and maps covering the target property location as provided by Nover-Armstrong,INC. were
identified for the years listed below. The Sanborn Library is the largest, most complete collection of fire insurance maps. The collection
includes maps from Sanborn, Bromley, Perris & Browne, Hopkins, Barlow, and others. Only Environmental Data Resources Inc. (EDR) is
authorized to grant rights for commercial reproduction of maps by the Sanborn Library LLC, the copyright holder for the collection. Results
can be authenticated by visiting www.edrnet.com/sanborn.

The Sanborn Library is continually enhanced with newly identified map archives. This report accesses all maps in the collection as of the
day this report was generated.

Certified Sanborn Results:

Certification # ADOE-42AD-A1E4
PO # 6283

Project Marble Fairbanks - Charlestown

Maps Provided:

Sanborn® Library search results

2002 1964 Certification #: ADOE-42AD-A1E4
1998 1950
The Sanborn Library includes more than 1.2 million
1996 1927 fire insurance maps from Sanborn, Bromley, Perris &
1995 1900 Browne, Hopkins, Barlow and others which track
historical property usage in approximately 12,000
1994 1888 American cities and towns. Collections searched:
1993 v
1990 Library of Congress
1989 !/ University Publications of America

v EDR Private Collection
The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies

Nover-Armstrong,INC. (the client) is permitted to make up to FIVE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying this report
solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR Account Executive, the
client may be permitted to make a limited number of additional photocopies. This permission is conditioned upon compliance by the client, its customer and their
agents with EDR's copyright policy; a copy of which is available upon request.

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 IS". 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 2019 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.

5845026 - 1 page 2
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Sanborn Sheet Key

This Certified Sanborn Map Report is based upon the following Sanborn
Fire Insurance map sheets.

ﬁ\&l{"/ﬁ,

<G

2002 Source Sheets

170

s

&

55

L -

Volume 5W, Sheet 591

1998 Source Sheets

Volume 5W, Sheet 594

Volume 5W, Sheet 597

Volume 5W, Sheet 598

)

Volume 5W, Sheet 599

560

Volume 5W, Sheet 591

1996 Source Sheets

Volume 5W, Sheet 594

Volume 5W, Sheet 597

Volume 5W, Sheet 598

s

e

E

P m——

LT

Volume 5W, Sheet 591

1995 Source Sheets

Volume 5W, Sheet 594

Volume 5W, Sheet 597

Volume 5W, Sheet 598

Volume 5W, Sheet 599

W

Volume 5W, Sheet 591

Volume 5W, Sheet 594
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Volume 5W, Sheet 598

Volume 5W, Sheet 599

Volume 5W, Sheet 597

5845026 - 1

Volume 5W, Sheet 599
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This Certified Sanborn Map Report is based upon the following Sanborn

Fire Insurance map sheets.

1994 Source Sheets

ﬁ\&l{"/ﬁ,

%

N

Volume 5W, Sheet 594

1993 Source Sheets

Volume 5W, Sheet 591

Volume 5W, Sheet 597

Volume 5W, Sheet 598

Volume 5W, Sheet 599

[T —

Volume 5W, Sheet 591

1990 Source Sheets

Volume 5W, Sheet 597

Volume 5W, Sheet 598

Volume 5W, Sheet 599

Volume 5W, Sheet 594

D

]

W

®-

Volume 5W, Sheet 591

599 e

Volume 5W, Sheet 599

Volume 5W, Sheet 594
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Volume 5W, Sheet 596

Volume 5W, Sheet 597

Volume 5W, Sheet 598
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Sanborn Sheet Key

This Certified Sanborn Map Report is based upon the following Sanborn
Fire Insurance map sheets.

1989 Source Sheets

o
@

2\ *

Volume 5W, Sheet 591 Volume 5W, Sheet 594 Volume 5W, Sheet 597 Volume 5W, Sheet 598

1964 Source Sheets

[ f £l w - . o 589 2o

Volume 5W, Sheet 591 Volume 5W, Sheet 594

1950 Source Sheets

a3

Volume 5W, Sheet 599

Volume 5, Sheet 594

Volume 5, Sheet 598 Volume 5, Sheet 599

1927 Source Sheets

Volume 5, Sheet 598

Volume 5, Sheet 591

Volume 5, Sheet 594 Volume 5, Sheet 597

5845026 - 1
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Volume 5, Sheet 599

Volume 5, Sheet 597
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Sanborn Sheet Key

This Certified Sanborn Map Report is based upon the following Sanborn
Fire Insurance map sheets.

1900 Source Sheets

|

Volume 5, Sheet 97 Volume 5, Sheet 104 Volume 5, Sheet 108 Volume 5, Sheet 109 Volume 5, Sheet 102

1888 Source Sheets

Volume 5, Sheet 165 Volume 5, Sheet 165 Volume 5, Sheet 166 Volume 5, Sheet 166

Nl

Volume 5, Sheet 164 Volume 5, Sheet 164

5845026 - 1 page 6
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Site Name: ~ Chariestown Navy Yard

Address: 115 Constitution Road
City, ST, ZIP: Charlestown, MA 02129
Client Nover-Armstrong, INC.
EDR Inquiry: ~ 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

Copyright _ 2002

tion number. Only Environmental

Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the capyright holder for the collection,

i edingt comisanbiem and entering the certi

Certification # ADOE-42AD-A1E4

/

e

i
i

3 P

o sf et

A S T
This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

7 SR Volume 5W, Sheet 599
b 59 Volume 5W, Sheet 598

2 Volume 5W, Sheet 597
5 59 Volume 5W, Sheet 594

i b 598 Volume 5W, Sheet 591

599 5845026 - 1 page
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Site Name: ~ Chariestown Navy Yard

Address: 115 Constitution Road
City, ST, ZIP: Charlestown, MA 02129
Client Nover-Armstrong, INC.
EDR Inquiry: ~ 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

Copyright __1998

The certified Sanborm Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the capyright holder for the collection,

Certification # ADOE-42AD-A1E4

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

T Volume 5W, Sheet 599
B Volume 5W, Sheet 598
Volume 5W, Sheet 597

59, Volume 5W, Sheet 594
598 Volume 5W, Sheet 591

599

5845026 - 1 page
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Site Name: ~ Chariestown Navy Yard

SN

Certified Sanborn® Map

s

Address: 115 Constitution Road
City, ST, ZIP: Charlestown, MA 02129
Client Nover-Armstrong, INC.
EDR Inquiry: ~ 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

et

right 1996

The certified Sanborm Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental

Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the capyright holder for the collection,

Certification # ADOE-42AD-A1E4

[} i F
This Certified Sanborn Map combines the following sheets. |
Outlined areas indicate map sheets within the collection. O Foot

T Volume 5W, Sheet 599
NG Y Volume 5W, Sheet 598
> Volume 5W, Sheet 597
9 Volume 5W, Sheet 504

Volume 5W, Sheet 591 ‘

598 N
97 N
599 5845026 - 1 page 9
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@ED R Certified Sanborn® Map

Site Name: ~ Chariestown Navy Yard

TORth. T ~
Address: 115 Constitution Road b oold

City, ST, ZIP: Charlestown, MA 02129
Client Nover-Armstrong, INC.
EDR Inquiry: ~ 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

et 1995

right
Rl

The certified Sanborm Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the capyright holder for the collection,

Certification # ADOE-42AD-A1E4

s
KgE:

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

I
0 Feet 750 300 600

Volume 5W, Sheet 597

- Volume 5W, Sheet 599

i Volume 5W, Sheet 598

59, Volume 5W, Sheet 594

598 Volume 5W, Sheet 591
WA 5 597 ‘N

KPR

S o= =1 5845026 - 1 page 10
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Site Name: ~ Chariestown Navy Yard

Address: 115 Constitution Road
City, ST, ZIP: Charlestown, MA 02129
Client Nover-Armstrong, INC.
EDR Inquiry:  5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

Copyright 1994

I aY
m‘oa‘t L LOWNEY W

2 LS
IS

&k

 enfSTNYYE

v YT

7

tion number. Only Environmental

The certified Sanborm Library search results in this report can be authenticated by visiting

www edimet. com/sanbom and entering the certif

Data Resources Inc. (EDR} is authorized 1o grant rights for commercial reproduction of

maps by The Sanbom Library LLC. the capyright holder for the collection,

Certification # ADOE-42AD-A1E4

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 5W, Sheet 599
] Volume 5W, Sheet 598

Volume 5W, Sheet 597
Volume 5W, Sheet 591
Volume 5W, Sheet 594

598

599

5845026 - 1 page 11
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Site Name: ~ Chariestown Navy Yard

a7 AT
Address: 115 Constitution Road > ‘4 -

City, ST, ZIP: Charlestown, MA 02129 T
Client Nover-Armstrong,INC.
EDR Inquiry: ~ 5845026.1
Order Date:  11/14/2019

Certfication # ADOE-42AD-ATE4

Copyright 1993

Fad

i

The certified Sanborm Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is authorized 1o grant rights for commercial reproduction of

maps by The Sanbom Library LLC. the capyright holder for the collection,

Certification # ADOE-42AD-A1E4

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 5W, Sheet 594
Volume 5W, Sheet 599
Volume 5W, Sheet 598
Volume 5W, Sheet 597
Volume 5W, Sheet 591

598 ‘N-

599 5845026 - 1 page 12
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Site Name: ~ Chariestown Navy Yard

Address: 115 Constitution Road
City, ST, ZIP: Charlestown, MA 02129
Client: Nover-Armstrong, INC.
EDR Inquiry:  5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

et 1990

$

The certified Sanbor Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the copyright holder for the collection,

This Certified Sanborn Map combines the following sheets. |
Outlined areas indicate map sheets within the collection. O Foot 150 300 500

Volume 5W, Sheet 599
Volume 5W, Sheet 598 i

Volume 5W, Sheet 597
Volume 5W, Sheet 596
Volume 5W, Sheet 594 ‘
Volume 5W, Sheet 591

,N;
5845026 - 1 page 13
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Site Name:
Address
City, ST, ZIP:
Client

EDR Inquiry:
Order Date:

Charlestown Navy Yard

115 Constitution Road

Charlestown, MA 02129

Nover-Armstrong, INC.
5845026.1
1111412019

Certification # ADOE-42AD-A1E4

Copyright

1989
"

1)

i

[

-~

EY

fa 1
Ty

MRS

eport can be authenticated by visii

www edimet.com/sanborn and entering the certification number. Only Environmental

The certifiad Sanibom Library search results in

;

Data Resources Inc. (EDR} is authorized 1o grant rights for commercial reproduction of

maps by The Sanbom Library LLC, the copyright holder for the collection,

598

599

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 5W, Sheet 599
Volume 5W, Sheet 598
Volume 5W, Sheet 597
Volume 5W, Sheet 594
Volume 5W, Sheet 591

“N-

5845026 - 1 page 14

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1

181



macble fairbanks

Site Name: ~ Chariestown Navy Yard

Ceor Certified Sanborn® Map 1964

Address 115 Constitution Road

City, ST, ZIP: Charlestown, MA 02129
Client: Nover-Armstrong, INC.
EDR Inquiry: ~ 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

et

\

-
The certified Sanbor Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC, the capyright holder for the collection,

'y
n

nes the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 5W, Sheet 599
Volume 5W, Sheet 598
Volume 5W, Sheet 597
594 Volume 5W, Sheet 594
Volume 5W, Sheet 591 ‘

8 “N-
599
5845026 - 1 page 15
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Ceor Certified Sanborn® Map 1950

Site Name: ~ Charlestown Navy Yard S
T

Address: 115 Constitution Road
City, ST, ZIP: Charlestown, MA 02129
Client: Nover-Armstrong, INC.
EDR Inquiry:  5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

Copyright __1950
7

SAHS
Y
"
S i
|

._-.,nhll-

The certified Sanbor Library search results in this report can be authenticated by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the copyright holder for the collection,

# 27 e d

This Certified Sanborn Map combines the following sheets. | |
Outlined areas indicate map sheets within the collection. O Foot 150 300 500
Volume 5, Sheet 597
91 Volume 5, Sheet 594
594 Volume 5, Sheet 591
Volume 5, Sheet 599
Volume 5, Sheet 598 ‘
598 “N»
L N
599 5845026 - 1 page 16
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Site Name: ~ Chariestown Navy Yard

Address: 115 Consitution Road oL LERR. T \

City, ST, ZIP: Charlestown, MA 02129

Certifie

Client: Nover-Armstrong,INC.
EDR Inquiry: 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

1927

;

The certified Sanborn Library search results in this report can be authenticaled by visiting

www edimet. com’sanborn and entering the certification number. Only Environmental
Data Resources Inc. (EDR} is autherized 1o grant nghts for commercial reproduction of

maps by The Sanbom Library LLC. the copyright holder for the collection,

2 3 £ G = ¢
Lk v 5 G
VR | ] ot 5 = W3 “

This Certified Sanborn Map combines the following sheets. | |

Outlined areas indicate map sheets within the collection. O Foot 150 300 500

Volume 5, Sheet 599
Volume 5, Sheet 598

504 Volume 5, Sheet 597 i
Volume 5, Sheet 594

Volume 5, Sheet 591 ‘
57 598 “N-
599 5845026 - 1 page 17
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Site Name: ~ Chariestown Navy Yard

Certified Sanborn® Map
\@/jﬁ’;}"’ I z % 3

T
Address: 115 Constitution Road !
City, ST, ZIP: Charlestown, MA 02129
Client: Nover-Armstrong, INC.
EDR Inquiry: ~ 5845026.1

Order Date:  11/14/2019
Certification # ADOE-42AD-A1E4

Copyright

number. Only Environmental

for commaetcial reproduction of

t can be authenticated by visiting

ntering the

tharized 16

The certified Sanborm Library search restlts in thi
maps by The Sanbom Library LLC. the copyright holder for the collection,

wiw edinel comisanbom an

Data Resources Inc. (EDR)

=0

—»

This Certified Sanborn Map combines the following sheets. |
Outlined areas indicate map sheets within the collection. O Foot 150

Volume 5, Sheet 102
Volume 5, Sheet 109
Volume 5, Sheet 108
102 Volume 5, Sheet 104
Volume 5, Sheet 97 ‘
5 N,

108

109 5845026 - 1 page 18

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1 185



ox

Site Name:
Address
City, ST, ZIP:
Client:

EDR Inquiry:
Order Date:
Certification

et

Charlestown Navy Yard
115 Constitution Road
Charlestown, MA 02129
Nover-Armstrong, INC.
5845026.1

111412019
ADOE-42AD-A1E4

1888

macble fairbanks

’-".. LA

o

o @
L, R
= eHCT " e
A ?,,;"‘q’,m"' o T
: ot gl
TN LA

;

int rights for commaetcial reproduction of

The certified Sanborn Library search results in this report can be authenticaled by visiting

www edimet.com/sanborn and entering the certification number. Only Environmental

» | Data Resources Inc. (EDR} is authorized 1o
maps by The Sanbom Library LLC. the capyright holder for the collection,

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

164

Volume 5, Sheet 164
Volume 5, Sheet 164
Volume 5, Sheet 166
Volume 5, Sheet 166
Volume 5, Sheet 165
Volume 5, Sheet 165
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Hoosac Stores
114 16th Street
Charlestown, MA 02129

Inquiry Number: 5887223.1
November 27, 2019

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor

Shelton, CT 06484
EDR® Toll Free: 800.352.0050
www.edrnet.com
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EDR Aerial Photo Decade Package 11127119
Site Name: Client Name:

Hoosac Stores Nover-Armstrong,INC.

114 16th Street 124 Main Street EDR
Charlestown, MA 02129 CARVER, MA 02330

EDR Inquiry # 5887223.1 Contact: Mykel Mendes

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: April 03, 1995 USGS/DOQQ
1985 1"=500' Flight Date: April 17, 1985 USDA
1980 1"=500' Flight Date: September 28, 1980 USDA
1978 1"=500' Flight Date: April 23, 1978 USGS
1970 1"=500' Flight Date: October 29, 1970 USDA
1969 1"=500' Flight Date: April 09, 1969 USGS
1960 1"=500' Flight Date: May 01, 1960 USGS
1955 1"=500" Flight Date: December 01, 1955 USGS
1952 1"=500' Flight Date: August 24, 1952 USDA
1946 1"=500' Flight Date: June 15, 1946 USGS
1938 1"=500' Flight Date: December 15, 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 IS". 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 2019 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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Photo 1 Photo 2

2 WY I~

Photo shows an exterior view of the western wall of Photo shows the northwestern corner of the property.
the Hoosac Stores building (facing east). The pink paint represents the outline of the under-
ground concrete slab.

Photo 3 Photo 4'

Photo shows a view of the western abutting paved Photo shows the vent/roof drainage pipe extending
parking area; the small shed is pictured on the right. from the roof of the small shed.

PHOTOGRAPHIC DOCUMENTATION
Hoosac Stores Building

115 Constitution Road ’L
Charlestown, Massachusetts -
Photographs Documented 11.2019 "

Job No: 06283.00
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Photo 6

Photo shows the western exterior former loading zone Photo shows the Freedom Trail /sidewalk abutting the
of the Hoosacs Building. north side of the Hoosacs Building .

Photo 7 Photo 8

Photo shows the southern portion of the property fac-
ing east to the USS Consitution. The Charlestown Har-
borwalk is pictured to the right.

Photo shows the southwestern portion of the property;
this area is where the former railroad lay and the
Charlestown Harborwalk is pictured to the far left.

PHOTOGRAPHIC DOCUMENTATION
Hoosac Stores Building

115 Constitution Road 'L
Charlestown, Massachusetts -
Photographs Documented 11.2019 "

Job No: 06283.00
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Photo 9 _ Photo 10

Photo shows an exterior view of the southern of the Photo shows the southern corner and read portion of

building. the Hoosac’s building. The grassy area is where the for-
mer Fitchburg Railroad lay and the USS Constitution is
pictured in the right corner.

Photo 11 ‘ , Photo 12

Photo shows the eastern exterior of the building. The Photo shows a larger view of the eastern exterior por-
pink paint is to indicate an unknown underground utili-  tion of the building.
ty extending from the building.

PHOTOGRAPHIC DOCUMENTATION
Hoosac Stores Building

115 Constitution Road ’L
Charlestown, Massachusetts

o
Photographs Documented 11.2019 "

Job No: 06283.00
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Geophysical Survey Report
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TPIG

environmental
November 26", 2019

Marylou Armstrong

Beta Group, Inc.

701 George Washington Hwy
Lincoln, RI

02865

Project: Geophysical Survey — 115 Constitution Rd, Charlestown, MA
Dear Marylou,

The following is a brief letter report detailing the results of the geophysical survey performed at the
above referenced site. Site maps and/or pertinent ground penetrating radar (GPR) transects are contained
in the report and Appendix A. It would be helpful to review Appendix A and the site maps when
reading this report. TPI’s standard practice is to indicate the results of the geophysical survey by
marking all identified utility lines, tanks, and GPR anomalies etc. with chalk, paint or flags. It should be
noted that this report is a means of transferring data and results of data interpretation, which was
performed during the time allotted for the fieldwork.

Project Scope and Visual Site Inspection

TPI Environmental, Inc. (TPI) was contracted by Beta Group Inc. (client) to scan areas of concern
(AOC) at the above referenced location to confirm or deny the presence of potential underground
storage tanks (USTs). Additionally, TPI was tasked with locating private utilities. The site consists of a
vacant warehouse building located at the above address and as indicated on Figure 1. Upon arrival to
the site on November 15", 2019, TPI reviewed the site history with the client and performed a site walk
to search for any visual evidence of USTs and/or on-site utilities. During the site walk the following
areas of interest were noted:

e TPI noted no visual evidence of USTs.
o Utilities to be investigated include private electric, water, gas, communication, storm sewer, and
sanitary sewer.

Methodology

Geophysical surveys are typically accomplished by employing the following techniques; GPR, Fisher
TW6 electromagnetic metal detection (TW6 EM), a Geonics EM61-MK2 Time — Domain
Electromagnetic Detector unit (EM61), radio frequency line locating (RF), and magnetics. The EM61 is
a high power, high sensitivity metal detector capable of detecting both ferrous and non-ferrous metal.
The TW6 EM unit sounds an audible alarm in the presence of a large mass of metal such as an UST. A
description and discussion of these geophysical methods as well as TPI’s standard procedures for
performing geophysical surveys is found in Appendix A. In general, “blind surveys” are typically
performed by initially scanning the site with a TW6 EM unit and/or an EM61 unit and noting areas of
relatively high EM response. Locations with a high EM response are further investigated with GPR.
Known utilities are typically traced with the RF unit, GPR, and the TW6 EM unit depending on the size,

TPI Environmental, Inc.
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matrix and conductive properties of the line. EM units are typically not effective and practical in areas
underlain with reinforced concrete and/or the presence of ubiquitous metallic objects.

During EM61 surveys the EM response is sampled at four time positions at each survey point (every
0.62-feet). These four readings allow for the discrimination of targets based on target size, shape,
material, and orientation. Furthermore the EM61 is designed in such a way that it is possible to
distinguish deeper objects from shallow ones. In Channel D mode, the system suppresses near surface
targets that may mask the response of deeper, more important targets. This feature is useful when the
purpose of the survey is to locate deeper targets, such as USTs, in the presence of near-surface metallic
objects.

Geophysical Survey Results

The geophysical survey at this site was accomplished with the TW6 EM, EM61, RF, and GPR units.
The EM61 unit was used to scan accessible sections of the parking lot on the west side of the building
with the exception of areas within five-feet of metallic objects (walls, vehicles, fences, etc.). The TW6
EM unit was used to scan the landscaped area immediately east of the building. The GPR survey was
performed over metallic anomalies identified during the EM surveys and in areas immediately around
metallic objects. Known utilities were traced with RF and confirmed with GPR. Results of the
geophysical survey were marked on the ground with paint. Maps of the survey results are contained in
this report and Appendix A. Results of the geophysical survey are as follows:

Parking lot west of building (UST and Utility Scan)

e TPI detected a 50” x 16’ significant metallic anomaly within the EM61 data (“A1”, Figure 1 and
2). GPR transects collected across the anomaly indicated a steel reinforced concrete slab at
approximately 1.5’ below ground surface.

e While no distinct, UST-style reflections were detected, steel reinforcement limits the
effectiveness of GPR. As a result, TPI can never eliminate the possibility of an undetected UST
below any steel reinforced slab.

e TPI detected and marked water lines in addition to a pipe-style anomaly (unknown utility) as
indicated in Figure 1.

Landscaped area east of building (UST and Utility Scan)

e TPI detected no significant metallic anomalies within this survey area.

e TPI detected and marked a water line in addition to a pipe-style anomaly (unknown utility) as
indicated in Figure 1.

Rail spur area south of building (Utility Scan only due to presence of steel rails)

e TPI detected and marked a water line as indicated in Figure 1.

TPI completes non-intrusive geophysical surveys using equipment and techniques representing best
available technology. TPI does not accept responsibility for survey limitations due to inherent
technological limitations or unforeseen and varying site-specific conditions such as metal-reinforced
concrete. In practical terms, TPI serves to reduce the risk of encountering subsurface utilities during
excavation operations or greatly increase the chance of locating man made subsurface objects depending
on the goal of the project. The results of this investigation should only be used as a tool and should not
be considered a guarantee regarding the presence or absence of USTs or piping.

TPI Environmental, Inc.
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If you should have any questions or concerns, please do not hesitate to contact us.

Your Project Team at TPI:

000 LEDI D

Frank Fendler, M.S., P.G. ~ Mike Robbins, M.S. Dustin Lutz
President Geologist/Boston Manager Geologist/P.M.
ffendler@tpienv.com mrobbins@tpienv.com dlutz@tpienv.com
724 S. 27" St, Easton, PA 18045 888-204-3266 www.tpienv.com
Serving New Jersey Pennsylvania Massachusetts

TPI Environmental, Inc.
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Appendix A

Representative GPR Transect and Survey
Methods
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GPR Transect 1
West across Al (steel reinforced slab)

Reinforced slab |

TPI Environmental, Inc.

214 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

Attachment A
TPI’s Geophysical Survey Equipment & Methods

Geonics EM61-MK2

The EM61 is a high resolution time-domain
metal detector which is used to detect ferrous
and non-ferrous metallic objects. It consists of a
powerful transmitter that generates a pulsed
primary magnetic field, which induces eddy
currents in nearby metallic objects. The decay of
these currents is measured by two receiver coils
mounted on the coil assembly. The responses
are recorded and displayed by an integrated
computer based digital data logger with real time
numeric and graphic display. Two ports on the
logger allows simultaneous collection of EM and
GPS data. For further processing and
interpretation data can be transferred to a laptop
computer in the field and a color contoured map
of the EM61 reponse is prepared (see below).

EMG61 Color Contoured Map

The EM61-MK2 detects a single 55 gallon drum
at a depth of over 10-feet beneath the instrument,
yet it is relatively insentsitive to interference
from nearby surface metal such as fences,
buildings, cars, etc. By making the measurement
at a relatively long time after termination of the
primary pulse, the response is practically
independent of the electrical conductivity of the
ground.

Due to its unique coil arrangements, the response
curve is a single well defined positive peak

724 S. 27" Street
Easton, PA 18045

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1

ffendler@tpienv.com
www.tpienv.com

greatly facilitating quick and accurate location
of the target, the depth of which can usually be
estimated from the width of the response and/or
from relative response from each of the two
receiver coils.

GPR

This method is one of the most powerful and
cost effective methods of locating man made
objects and stratigraphic layers in the subsurface.
It is an active method that transmits
electromagnetic pulses into the ground, the radar
pulses are reflected from materials or layers of
differing dielectric and electrical conductive
properties. The GPR computer measures the
elapsed time in billionths of a second
(nanoseconds) from when the pulses are sent and
when they are received back at the surface that
can then be converted to depth. Results of the
radar scan are displayed as a continuous cross-
section of the subsurface on the computer screen
in real time. Metallic materials such as tanks,
pipes, conduits, rebar etc. have vastly different
dielectric  properties then soils so there
reflections are striking and relatively easy to
identify. Pipes and tanks constructed of PVC,
concrete, and terracotta also produce distinct
reflections, however, these reflections are
typically not as striking as metallic materials. A
typical radar image of two metallic underground
storage tanks is found below.

GPR Image of Two Metallic USTs

B I A |

-]
=
[ |

GPR surveys are conducted with the most
advanced GPR equipment currently available

888-204-3266-Phone
888-204-3266-Fax
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Attachment A
TPI’s Geophysical Survey Equipment & Methods

including a Geophysical Survey Systems (GSSI)
SIR-3000 subsurface radar unit with a 400 MHz
antenna. The 400 MHz antenna has a depth
range of approximately 20-feet and other
antennas may be employed with the system
depending on specific site conditions and
objectives of the survey. The GPR transect data
may be saved on the internal hard drive and
transferred to a PC for storage, printing, and post
processing. GSSI is the world leader in the
development of GPR systems and was the first
company to commercialize GPR in 1970. GPR
hardware and  software has  improved
dramatically over the last several years allowing
for relatively rapid and economical GPR surveys.
With 3-dimensional capabilities, the latest GPR
software takes data processing a step farther then
the former 2-dimensional viewing method.
Three-dimensional visualization helps you to see
the whole picture, giving you a powerful tool to
interpret complex utility layouts and identify
subtle linear features that may have otherwise
been missed.

GPR surveys are typically conducted by
searching for GPR hyperbolas indicative of
subsurface pipes or tanks signatures in the
vicinity of known entities. Theses signatures are
marked on the ground and areas progressively
further from the known entity are scanned and
marked. This process is continued until the GPR
operator performed enough scans to determine
and mark the subsurface pipe, tank or anomaly.
During this process the GPR data is typically not
saved due to the immense size of the data files.
After this phase of the GPR survey is completed,
representative GPR transects or grids are
performed and saved for the report and post
processing. Some of the factors that may
negatively affect GPR results include clay soils,
rebar in concrete, high moisture content, depth of
the target, and the integrity, size, and material of
the target.

TW-6 EM Unit

TPI routinely employs a Fisher TW-6
electromagnetic metal detector when performing
GPR  surveys. The TW-6 creates an
electromagnetic field with a transmitting coil and
measures the strength of that field with a
receiving coil. As the TW-6 passes over
electrically conductive materials such as metal
tanks or drums the field is distorted and the
instrument produces an audible alarm based on

724 S. 27" Street
Easton, PA 18045
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the degree of the distortion. The TW-6 can
detect conductive materials the size of drums or
small tanks to depths of 10-feet. The instrument
is actually a relatively poor metal detector which
makes it ideal for locating large conductive
materials such as metal drums, medium to large
metal pipes, reinforced concrete pipes, and metal
tanks. A more sensitive metal detector would
produce “false positives” on small pieces of
metal that are typically found in fill and
throughout developed sites. If the survey area is
underlain by reinforced concrete or cars and
other large surficial metallic features are within
10-feet, the TW-6 will not be useful.

Line Locating

Line locating is performed with a Radiodetection
RD400 PXL-2 line locator with a 433 HCTX-2
transmitter. The transmitter emits a specific
radio or electromagnetic signal which is
indirectly induced or directly conducted onto the
metallic line. The transmitter is capable of
producing frequencies of 512 Hz, 8 kHz, or 33
kHz and the receiver is configured for the
specific transmitted frequency. The induced
signal is coupled with the line by either using an
induction clamp which surrounds an exposed
line or placing the transmitter above a buried line
and transmitting the signal to it. The receiver
may also be used in a passive locate mode
(power) to identify the presence of current
carrying lines. Nonmetallic lines may also be
located by snaking a sonde down accessible lines
with push rods. A sonde is a small transmitter
that emits a specific electromagnetic frequency
which can be detected by the receiver at depths
of 12 to 16-feet.

Inductive Sweep With Transmitter/Receiver

888-204-3266-Phone
888-204-3266-Fax
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Attachment A
TPI’s Geophysical Survey Equipment & Methods

Resistivity

TPI conducts subsurface resistivity surveys using
the AGI SuperSting R8 IP Earth Resistivity and
IP Meter. The SuperSting unit measures the
voltage drop of an induced electrical current
across numerous electrodes as it travels through
the electrically heterogenous subsurface.
Multiple survey profiles are completed in this
manner based upon the specific conditions of the
field area in order to assemble a complete
characterization of the ground resistivity
properties. The resistivity data is then processed
and examined for evidence of significant
subsurface features including bedrock surfaces,
perched groundwater tables, cavities/sinkholes,
or potential contaminant plumes.

0.0 20.0 40.0

19.0

285 4

AGI SupeSting R8 IP Earth Resistivity and
IP Meter assembly.

380

Resistivity pseudosection across a backfilled canal. Approximately 10’ of high resistivity/low
conductivity surficial fill (blue) over low resistivity/high conductivity canal backfill (orange-red).

Down-hole Conductivity

TPI is also able to collect down-hole soil
conductivity data with an electric conductivity
probe. The EC probe is driven into the
subsurface by a direct push unit. A current is
induced in the native soil between two contacts
at opposite ends of the probe. The soil
conductivity is then calculated based upon the
ratio of induced current to resultant voltage

Geoprobe® Maschine

i ]

o

£

Conductivitylog >

across the probe. Down-hole EC profiling is shawschanges o Electricsl Conducthity

particularly useful in the efficient determination fliheloar. oy vocks

of soil grain size (permeable sands vs 3 b=t

impermeable clays), water content, and metal -";__i

content. "

Electrical conductivity probe

724 S. 27" Street ffendler@tpienv.com 888-204-3266-Phone
Easton, PA 18045 www.tpienv.com 888-204-3266-Fax
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The Hoosac Stores Building Environmental Assessment January 2020

APPENDIX D
Boring Logs, prepared by Jacobs Engineering Group
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120 St. James Ave

5th Floor

Boston, Massachusetts
0221

JACOBS BORING LOG KEY

DEPTH @
ELEV.| DEPTH | SAMPLE N- SAMPLE PEN/REC | PID | W=
w0 DATA. | vALUE | No. | NTERVAL| PGS | o) 55 SOIL AND ROCK DESCRIPTION NOTES
KT El EIRE| (6] [ T Bl lig [
COLUMN DESCRIPTIONS

ELEV (feet): Elevation in feet as per datum specified on log. [6] DEPTH INTERVAL (feet): Depth interval of the soil or rock sample collected.

PEN/REC (inch/inch): Soil or rock sample penetration / amount of soil or rock recovered.

GrfcText!BORING LOG KEY  4/8/2016 11:34:36 AM

DEPTH (feet): Depth in feet below the ground surface or barge.

SAMPLE DATA: Type of soil/rock sample and data collected over the depth interval shown. PID (parts per million): PID reading observed during drilling.

[9] LAYER NAME: Inferred name and delineation of subsurface strata.
SOIL AND ROCK DESCRIPTION: Description of material encountered.

NOTES: Comments/observations regarding drilling/sampling made by driller or field personnel.

N-VALUE (Uncorrected): Cumulative number of uncorrected blows for the middle two
six-inch intervals (blows/foot).
SAMPLE NUMBER: Sample identification number.

BURMISTER SOIL CLASSIFICATION (INORGANIC)

COMPONENT | NAME PROPORTIONAL PERCENT GRADATION PROPORTIONS OF PARTICLE SIZE DEFINITIONS
TERM BY WEIGHT DESIGNATIONS |GRANULAR COMPONENT]| SOIL |FRACTION| SIEVE NO. SIEVE SIZE
GRAVEL fine < 10% coarse & medium | Gravel | coarse 3into3/4in 75mm - 19mm
MAJOR SAND n/a >50 fine 3/4into No.4 19mm - 4.75mm
FINES* medium <10% coarse & fine
fine to medium <10% coarse Sand | coarse No.4 to No.10 | 4.75mm - 2.0mm
Gravel and 35-50 medium | No.10to No.40 | 2.0mm - .43mm
: some 20-35 medium to coarse <10% fine fine No.40 to No.200| 0.43mm - 0.08mm
Minor Sand lttle 10-20
Fines* trace 0-10 fine to coarse all >10% Silt nia <No.200 <0.075mm
GRANULAR SOILS PLASTICITY " THREAD FINE SOILS
DENSITY SPT N-VALUE PLASTICITY INDEX FINES DIAMETER CONSISTENCY SPT N-VALUE UC STRENGTH
Very Loose <4 Non-Plastic 0 SILT None Very Soft <2 <0.25tsf
Loose 4-10 Slight 1-5 Clayey SILT 1/4" (6mm) Soft 2-4 0.25- 0.50 tsf
Medium Dense 10-30 Low 5-10 SILT & CLAY 1/8" (3mm) Medium 4-8 0.50 - 1.0 tsf
Medium 10-20 CLAY & SILT 1/16" (1.5mm) Stiff 8-15 1.0-2.0 tsf
Dense 30-50 High 20 - 40 Silty CLAY | 1/32" (0.75mm) Very Stiff 15-30 20-4.0tsf
Very Dense >50 Very High >40 CLAY 1/64" (0.4mm) Hard >30 >4.0 tsf

BURMISTER SOIL CLASSIFICATION (ORGANIC)

Fibrous PEAT - Light weight, spongy, mostly visible organic matter, water squeezes readily from sample. Typically near top of deposit.

Fine Grained PEAT - Light weight, spongy, little visible organic matter, water squeezes readily from sample. Typically below fibrous PEAT.

Organic SILT - Typically gray to dark gray, often has strong H2S odor. Typically contains shells or shell fragment. Light weight. Usually found near coastal
regions. May contain wide range of sand fractions.

MASSDOT VISUAL IDENTIFICATION OF SOILS

PROPORTIONAL PERCENT PARTICLE SIZE DEFINITIONS
COMPONENT NAME TERM BY WEIGHT SOIL FRACTION SIEVE NO. SIEVE SIZE
GRAVEL Boulders n/a >12in >305mm
MAJOR SAND n/a >50 Cobbles n/a 12into 3in 305mm - 75mm
FINES Gravel coarse 3to1in. 75mm - 25mm
medium 1into 3/8in 25mm - 9.5mm
fine 3/8into No.10 9.5mm - 2.0mm
. Gravel and 40-50 Sand coarse No.10 to No.40 2.0mm - 0.425mm
Minor Sand some 10-40 fine No.40 to No.200 0.425mm - 0.075mm
Fines trace <10 silt n/a <No.200 <0.075mm
GRANULAR SOILS FINE SOILS
DENSITY SPT N-VALUE CONSISTENCY SPT N-VALUE
Very Loose <4 Very Soft <2
Loose 4-10 Soft 2-4
Medium Stiff 4-8
Medium Dense 10-30
Stiff 8-15
Dense 30-50 Very stiff 15-30
Very Dense >50 Hard >30
GRAPHIC SYMBOLS ABBREVIATIONS
Split-Spoon Rock Core (RC) Undisturbed SS = Split Spoon Sampler PID = Photoionization Detector
Sample (SS) and RQD (%) (U) Shelby Tube | 'y = Undisturbed Sample (Shelby Tube) ppm = Part Per Million
and Blow Counts REC (%) (P) Piston
per 6" REC (in) P = Piston Sample REC = Recovery
WOR = Weight of Rods RQD = Rock Quality Designation
WOH = Weight of Hammer ater Level
Auger Jar Bag SPT = Stadard Penetration Test (ASTM D2487)
Sample Sample Sample
(AS) S (B) PP = Pocket Penetrometer
PI = Plasticity Index
UC STRENGTH = Unconfined Compressive Strength
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-1
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 1 OF 3
INSPECTOR [S. Mattloob CONTRACTOR [NEBC DRILLER C. Knight ELEVATION
METHOD OF DRILLING GROUNDWATER READINGS DRILL RIG M1 DATUM NAVD 88
0.0 Wash Boring w/4" Casing DATE/TIME DEPTH(ft) | REMARKS | SPT HAMMER | 140 Ib Safety GRID N
20.0 Wash Boring w/3"Casing 10-08-2019 / 7:00 AM 10.0 Casing at depth 15' COORD | E
84.0 NX Rock Core 10-11-2019/ 10:00 AM 10.0 Upon Completion (Casing pulled) DATE START | 10/7/19
94.0 Terminated DATE END 10/11/19
ELEV. | DEPTH| SAMPLE N- |samPLE| DEPTH  |PENREC| PiD |§i4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. | INTERVAL | (in)}(in) |(ppm)|Z <
(ft) -
(0 - 1') Concrete
i 5 10 S 1-3 24/4 S1: Moist, medium dense, brown, fine to coarse SAND and fine to coarse
- 6 4 Gravel, trace Silt.
= 5
1% 11 S2 3-5 24/0 S2: No Recovery 1
i 5
5 6
12 19 S3 5-7 24/0 S3: No Recovery
- 18 24/6 S3R: Similar to S1 2
- 4
9 7 sS4 7-9 24/4 S4: Wet, loose, brown, fine to coarse SAND and fine to coarse Gravel, trace 3
L 4 Silt.
38
N 16 27 S5 9-11 24/5 3 S5: Wet, medium dense, brown, fine to coarse SAND and fine to coarse
% 1?3 v Gravel, trace Silt.
+ 16
N 22 80 S6 14 -16 24/6 S6: Wet, very dense, brown, fine to coarse SAND, trace Gravel, trace Silt.
15 40
40
= 30
L 19
16 28 s7 19-21 | 24/20 S7A (Top 14"): Wet, gray, Silty CLAY. 4
20 13 PP = 2 tsf.
| 122 S7B (Bottom 6"): Wet, gray, SILT, some fine Sand.
i 8 21 S8 24-26 | 24/10 S8: Wet, very stiff, gray, Silty CLAY.
25 9 PP = 1.5 tsf.
12
L 14
i 9 19 S9 29-31 | 24/24 S9: Wet, very stiff, gray, Silty CLAY.
30 7 PP = 2 tsf.
12
= 13 >
<
P}
L o
i 6 30 | S10 | 34-36 | 24/24 S$10: Similar to S9
—35
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
1. Piece of gravel at spoon tip.
2. Redrove 3" diameter spoon to collect sample.
3. Piece of gravel at spoon tip.
4. PP indicates pocket penetrometer, the pocket penetrometer estimates unconfined compressive strength in tons per square foot (tsf).
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-1
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 2 OF 3
ELEV. | DEPTH SAMPLE N- [SAMPLE| DEPTH PEN/REC| PID i g SOIL AND ROCK DESCRIPTION NOTES]
(ft) (ft) DATA VALUE| NO. INTE(fT)\/AL (in)/(in) |(ppm) %;
13
- 17
34
i 37 |100/6" S11 39 - 40 12/8 S11: Wet, hard, gray, Silty CLAY. 5
40 100/6 PP =2 tsf.
L 44
100/12" 100/12} S12 44 - 45 12/2 S12: Wet, hard, SILT, some fine Sand, some fine to coarse Gravel. 6
—45
i ™ 100/3" 100/3"| S13 | 49-49.3 31 S13: Wet, very dense, gray, fine to coarse GRAVEL, little fine to coarse 7
—50 Sand, little Silt.
i n 26 100/7"| S14 | 54-55.1 | 13/2 S14: Wet, very dense, gray, fine to medium SAND and fine to coarse Gravel,
— 100/7" little Silt.
55
i ™ 100/3" 100/3"| S15 | 59-59.3 | 3/3 S15: Wet, very dense, gray, fine to coarse SAND, some fine to coarse
—60 Gravel, little Silt.
3
! 100/6" 100/6"| S16 | 64-64.5 | 6/6 = S$16: Wet, very dense, gray, fine to coarse SAND, some fine to coarse
—65 Gravel, some Silt.
i ™ 100/4" 100/4"| S17 | 69-69.3 | 4/0 S17: No Recovery 8
—70
i ® 100/5"  |100/5"| S18 | 74-744 | 5/3 9

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

NOTES

6. Boulder at depth 45' to 47'.

5. Piece of gravel stuck at spoon tip.

7. Added the drilling mud to the drilling water.
8. Piece of gravel stuck at spoon tip.
9. Piece of gravel stuck at spoon tip.
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-1
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 3 OF 3
ELEV. |DEPTH| SAMPLE N- |sampLe| DEPTH  |PENREC| PiD |§4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. INTE(fT)\/AL (in)/(in) |(ppm) %%
—75 S18: Wet, very denes, gray, fine to medium SAND, some fine Gravel, some
L Silt.
N = 100/3" 100/3"| S19 | 79-79.3 31 S19: Wet, very dense, gray, fine to medium SAND and fine to coarse Gravel,
—80 little Silt.
- 84
RQD=31.3 C1 84 -88 | 48/42 C1: Hard, moderately to slightly weathered, moderately fractured, fine 10
—85 grained, gray, ARGILLITE, with closely spaced, sub-horizontal to horizontal
| fractures.
L Coring Time (mins/ft): 6-4-7-8
L X
RQD=20 c2 88-93 | 60/39 8 C2: Similar to C1
I 8
—90 o
RQD=0 C3 93-94 | 12/10 C3: Moderately hard, moderately to slightly weathered, moderately fractured,
r o4 amorphous, gray, ARGILLITE with closely spaced, moderately dipping to 11
sub-horizontal fractures.
95 Bottom of Borehole at 94 feet below mudline.
—100
—105
—110
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
10. Top of bedrock at 84"
11. Upon completion, borehole backfilled with cement, bentonite and sand.
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-2/B-2A
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 1 OF 2
INSPECTOR [ N/A CONTRACTOR [NEBC DRILLER C. Knight ELEVATION
METHOD OF DRILLING GROUNDWATER READINGS DRILL RIG M1 DATUM NAVD 88
0.0 Wash Boring w/4" Casing DATE/TIME DEPTH(ft) | REMARKS | SPT HAMMER | 140 Ib Safety GRID N
20.0 Wash Boring w/3" Casing 10-16-2019 / 9:00 AM 10.0 Upon Completion (Casing pulled) COORD | E
39.6 Terminated DATE START | 10/14/19
DATE END 10/16/19
ELEV. |DEPTH| SAMPLE N- |samPLE| DEPTH |PENREC| PiD |§i4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. | INTERVAL | (in)}(in) |(ppm)|Z <
(ft) -
(0 - 1') Concrete
i 5 12 S1 1-3 24/12 S1: Moist, medium dense, dark brown, fine to medium SAND and fine to
r 6 s coarse Gravel, trace Silt.
= 6
i 6 33 S2 4-6 24/0 S2: No Recovery
5 16
17
= 17
:i 1%2 45 S3 9-11 24/8 = S3: Moist, dense, dark brown, fine to coarse SAND, some fine Gravel, trace 1
T y
o 53 Silt. 2
= 23
N 23 61 S4 14 -16 24/8 S4: Moist, very dense, dark brown, fine to coarse SAND and fine to coarse
—15 233 Gravel, little Silt, trace brick fragments.
= 36
L 19
12 26 S5 19-21 24/24 S5: Moist, very stiff, gray, Silty CLAY.
20 13
13
L 20
i 15 27 S6 24-26 | 24/24 S6: Wet, very stiff, gray, Silty CLAY.
o5 13
14
L 14
I %
i 16 30 s7 29-31 | 24/24 I3 S7: Similar to S4
30 15
15
= 15
N 120/6" 120/6"| S8 | 34-34.6 6/4 S8: Wet, hard, gray, CLAY, some fine to medium Gravel, trace Sand.
—35

Page 1: 0-35 feet. Each subsequent page displays 40 feet.

NOTES

T.Atdepth 137 Lost all the drilling water; puf casing down and hitted steel. Moved the hole 2"

2. Upon completion, borehole backfilled with cement, bentonite and sand. Offset hole 2 feet south, redrill, see B-2A.
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LOG OF TEST BORING

PROJECT The Hoosac Building
'Aco Bs LOCATION Charlestown, Boston, MA BORING B-2/B-2A
OWNER National Park Service NO.
JOB NUMBER FDZE6000 SHEET 2 OF 2
ELEV. | DEPTH SAMPLE N- |SAMPLE| DEPTH PEN/REC| PID E g SOIL AND ROCK DESCRIPTION NOTES]
(f) (ft) DATA VALUE|  NO. INTE(fT)\/AL (in)/(in) |(ppm) %;
L 39
P 120/6" 120/6"| S9 | 39-39.6 | 6/4 139.6]  S9: Wet, very dense, fine to medium SAND and Silt, some fine to medium 3
—40 Gravel (Till). 4
| Bottom of Borehole at 39.6 feet below mudline.
—45
—50
—55
—60
—65
—70
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
3. Upon completion, borehole backfilled with cement, bentonite and sand.
4. Boring logged by the driller.
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-3
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 1 OF 3
INSPECTOR [ N/A CONTRACTOR [NEBC DRILLER C. Knight ELEVATION
METHOD OF DRILLING GROUNDWATER READINGS DRILL RIG M1 DATUM NAVD 88
0.0 Wash Boring w/4" Casing DATE/TIME DEPTH(ft) | REMARKS | SPT HAMMER | 140 Ib Safety GRID N
20.0 Wash Boring w/3" Casing 10-16-2019 / 2:00 PM 10.0 Upon Completion (In Casing) COORD | E
83.0 Terminated DATE START | 10/16/19
DATE END 10/16/19
ELEV. |DEPTH| SAMPLE N- |samPLE| DEPTH |PENREC| PiD |§i4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. | INTERVAL | (in)}(in) |(ppm)|Z <
(ft) -
i 22 42 S1 4-55 18/4 S1: Wet, very dense, dark brown, fine to coarse SAND and fine to coarse
—5 186 Gravel, trace Silt, trace brick fragments.
:i 1?5 30 S2 9-10.5 | 18/10 4 S2: Wet, dense, dark brown, fine to medium SAND, trace brick fragments.
w
— 15
N 17 32 S3 14 -16 24/10 S3: Wet, dense, dark brown, fine to medium SAND, and fine to coarse
—15 1(156 Gravel, some brick fragments.
= 20
L 19
8 19 S4 19-21 | 24/21 S4: Wet, very stiff, gray, Silty CLAY.
20 10
9
= 9
i 13 26 S5 24-26 | 24/24 S5: Similar to S4
o5 13
13
L 13 >
5
= o
i 15 28 S6 29-31 | 24/24 S6: Similar to S5
30 15
13
= 15
= 34
16 54 S7 | 34-358 | 21/20 S7: Wet, hard, gray, Silty CLAY and fine to medium Sand.
—35
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco Bs LOCATION Charlestown, Boston, MA BORING B-3
OWNER National Park Service NO.
JOB NUMBER FDZE6000 SHEET 2 OF 3
ELEV. | DEPTH SAMPLE N- |SAMPLE| DEPTH PEN/REC| PID E g SOIL AND ROCK DESCRIPTION NOTES]
(ft) (ft) DATA VALUE| NO. INTE(fT)\/AL (in)/(in) |(ppm) %%
| JIRB
- 38
100/3"

i n 29 33/10f S8 | 39-40.3 | 16/8 $8: Wet, very dense, gray, fine to coarse SAND, some fine to coarse Gravel, 1

—40 100/4" little Silt.

—45

—50

—55

i 3

L =

—60

—65

—70

Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
1. Roller bit continued.
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-3
OWNER National Park Service NO.
JOB NUMBER FDZE6000 SHEET 3 OF 3
ELEV. | DEPTH SAMPLE N- |sampLe| DEPTH  |PENREC| PID | g SOIL AND ROCK DESCRIPTION NOTES
(f) (ft) DATA VALUE| NO. INTE(fT)\/AL (in)/(in) |(ppm) % <
—75
—80
i 2
L | 83| ) 3
Bottom of Borehole at 83 feet below mudline. 2
—85
—90
—95
—100
—105
—110
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
2. Roller bit refusal at 83", possible top of bedrock.
3. Upon completion, borehole backfilled with cement, bentonite and sand.
4. Boring logged by the driller.

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1

227



macble fairbanks

LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-4
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 1 OF 3
INSPECTOR [ N/A CONTRACTOR NEBC DRILLER J. Mientkiewicz | ELEVATION
METHOD OF DRILLING GROUNDWATER READINGS DRILL RIG D-50 ATV DATUM NAVD 88
0.0 Wash Boring w/4" Casing DATE/TIME DEPTH(ft) | REMARKS | SPT HAMMER | 140 Ib Safety GRID N
20.0 Wash Boring w/3" Casing 10-14-2019 / 2:00 PM 9.0 Upon Completion (In Casing) COORD | E
79.0 Terminated DATE START | 10/14/19
DATE END 10/15/19
ELEV. |DEPTH| SAMPLE N- |samPLE| DEPTH  |PENREC| PiD |§i4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. | INTERVAL | (in)(in) |(ppm)|Z <
(ft) -
3 106/9"| S1 0-13 15/10 S1: Dry, very dense, dark brown, fine to coarse SAND and fine to coarse
6 Gravel, trace Silt.
100/3"
13 46 S2 4-6 24/12 S2: Dry, dense, dark brown, fine to coarse SAND and fine to coarse Gravel,
—5 19 trace Silt.
27
- 75
l -
— 815 42 S3 9-11 24/10 =2 S3: Wet, dense, brown, fine to coarse SAND, trace Gravel.
—10 37
- 33
53 6 S4 14 -16 24/16 S4: Wet, medium stiff, gray, Silty CLAY, trace Gravel.
—15 3
- 5
L 19
3 12 S5 19-21 24/12 S5: Wet, stiff, gray, Silty CLAY.
20 5
7
- 5
i 3 9 S6 24-26 | 24/20 S6: Similar to S5
25 4
5
- 4
I %
i 6 11 S7 29-31 24/18 I3 S7: Similar to S5
30 5
6
- 6
N 7 12 S8 34-36 | 24/24 S8: Similar to S5
—35
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-4
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 2 OF 3
ELEV. |DEPTH| SAMPLE N- |sampLe| DEPTH  |PENREC| PID |§4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. INTE(fT)\/AL (in)/(in) |(ppm) %;
6
- 6
7
L 39
12 27 S9 39-41 | 24/10 S9: Wet, medium dense, fine to coarse SAND and SILT, some fine to coarse
—40 15 Gravel.
12
= 27
N 4 29 S10 44 - 46 24/10 S10: Wet, medium dense, fine to coarse SAND and fine to coarse Gravel,
45 12 little Silt.
17
= 20
N 17 35 S11 49 - 51 24/12 S11: Wet, dense, brown, fine to coarse SAND and fine to coarse Gravel, 1
50 135 little Silt.
20
L 25
—55
L 3
=
—60
—65
—70
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
1. Roller bit continued.
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-4
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 3 OF 3
ELEV. |DEPTH| SAMPLE N- |sampLe| DEPTH  |PENREC| PiD |§4 SOIL AND ROCK DESCRIPTION NOTES
(f) (ft) DATA VALUE| NO. | INTERVAL | (in)(in) |(ppm) % <
(ft)
—75
i 2
L 79 . 3
Bottom of Borehole at 79 feet below mudiine. 2
—80
—85
—90
—95
—100
—105
—110
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
2. Roller bit refusal at 79'. Possible top of bedrock.
3. Upon completion, hole backfilled with soil cuttings and sand, asphalt patched/restored.
4. Boring logged by the driller. Some soil descriptions editted by Jacobs.

230 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-6
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 1 OF 3
INSPECTOR [ N/A CONTRACTOR [NEBC DRILLER J. Mientkiewicz | ELEVATION
METHOD OF DRILLING GROUNDWATER READINGS DRILL RIG D-50 ATV DATUM NAVD 88
0.0 Wash Boring w/4" Casing DATE/TIME DEPTH(ft) | REMARKS | SPT HAMMER | 140 Ib Safety GRID N
20.0 Wash Boring w/3"Casing 10-15-2019 / 3:00 PM 10.0 Upon Completion (In Casing) COORD | E
84.0 NX Rock Core DATE START | 10/15/19
93.0 Terminated DATE END 10/16/19
ELEV. |DEPTH| SAMPLE N- |samPLE| DEPTH |PENREC| PiD |§i4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. | INTERVAL | (in)}(in) |(ppm)|Z <
(ft) -
9 18 S$1 0-2 24/10 S1: Dry, medium dense, dark brown, fine to coarse SAND and fine to coarse
- 99 Gravel, trace Silt.
= 5
i 4 6 S2 4-6 24/6 S2: Dry, loose, dark brown, fine to coarse SAND and fine to coarse Gravel,
—5 2 trace Silt.
4
= 4
:i 1g 16 S3 9-11 24/6 g S3: Wet, medium dense, brown, fine to coarse SAND, trace Silt.
— 8
= 9
N 33 8 S4 14 -16 24/12 S4: Wet, loose, brown, fine to coarse SAND, trace Gravel, trace Silt.
—15 5
= 8
L 19
1 5 S5 19-21 24/24 S5: Wet, medium stiff, gray, Silty CLAY.
20 2
3
- 4
i WOH 5 S6 24-26 | 24/24 S6: Similar to S5
o5 2
3
L 2
i WOH 0 S7 29-31 | 24/24 S7: Wet, very soft, gray, Silty CLAY.
30 WOH
WOH
- 4
z
i WOH 4 S8 34-36 | 24/24 s S8: Wet, soft, gray, Silty CLAY.
—35
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-6
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 2 OF 3
ELEV. |DEPTH| SAMPLE N- |sampLe| DEPTH  |PENREC| PiD |§4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. INTI—%fT)\/AL (in)/(in) |(ppm) g;
WOH
- 4
4
WOH 2 S9 39-41 | 24/22 S9: Similar to S8
—40 WOH
2
= 4
N vagH 6 S10 44 - 46 24/24 S$10: Wet, medium stiff, gray, Silty CLAY and fine Sand.
—45 P
= 5
L 49
7 6 S11 49-51 | 24/14 S11: Wet, medium stiff, gray, SILT, trace Gravel.
50 3
3
= 9
i 6 12 | S12 54-56 | 24/12 S12: Wet, stiff, gray, SILT, trace Gravel. 1
55 5
7
= 8
—60
—65
N 3
L =
—70
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
1. Roller bit continued.
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LOG OF TEST BORING

PROJECT The Hoosac Building
' Aco B s LOCATION Charlestown, Boston, MA BORING B-6
OWNER National Park Service NO.
JOB NUMBER | FDZE6000 SHEET 3 OF 3
ELEV. |DEPTH| SAMPLE N- |sampLe| DEPTH  |PENREC| PID |§4 SOIL AND ROCK DESCRIPTION NOTES
(ft) (ft) DATA VALUE| NO. INTI—%fT)\/AL (in)/(in) |(ppm) %%
—75
—80
- 84
RQD=0 C1 84-86 | 24/18 C1: Moderately hard, moderately to slightly weathered, moderately fractured, 2
—85 amorphous, gray, ARGILLITE with closely spaced, moderately dipping to
| sub-horizontal fractures.
RQD=42.7 c2 86-90 | 48/41
L Q Coring Time (mins/ft): 3 -6
5 C2: Hard, moderately to slightly weathered, moderately fractured, fine
r o grained, gray, ARGILLITE, with closely spaced, sub-horizontal to horizontal
x fractures.
i &
90 Coring Time (mins/ft): 3-3-5-5
RQD=38.9 C3 90-93 | 36/33 C3: Hard, moderately to slightly weathered, moderately fractured, fine
r grained, gray, ARGILLITE, with closely spaced, sub-horizontal to horizontal
L fractures.
L 93]  Coring Time (mins/ft): 6 -7 -6 3
Bottom of Borehole at 93 feet below mudline. 4
—95
—100
—105
—110
Page 1: 0-35 feet. Each subsequent page displays 40 feet.
NOTES
2. Top of Bedrock at 84'.
3. Upon completion, hole backfilled with soil cuttings and sand, asphalt patched/restored.
4. Boring logged by the driller. Some soil descriptions editted by Jacobs.
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APPENDIX E
Certificates of Analysis
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ESS Laboratory BAL Laboratory

" Division of Thielsch Engineering, Inc. The Mictobiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Marylou Armstrong

Beta Engineering

315 Norwood Park South
Norwood, MA 02062

RE: Hoosacs - CNY (6283)
ESS Laboratory Work Order Number: 19J1001

This signed Certificate of Analysis is our approved release of your analytical results. These results are
only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to
follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated.
This report should not be copied except in full without the approval of the laboratory. Samples will be
disposed of thirty days after the final report has been delivered. If you have any questions or concerns,
please feel free to call our Customer Service Department.

. - vy )
SR,z v

R - TP CJE:AJ'-«:‘A{J
Laurel Stoddard
Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan.
This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical
Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of
Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized
methodologies. The analyses with these noted observations are in conformance to the Quality Assurance
Plan. In chromatographic analysis, manual integration is frequently wused instead of automated
integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or
client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample
Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes,
Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal
Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs
will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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macble fairbanks

ESS Laboratory BAL Laboratory

" Division of Thielsch Engineering, Inc. The Microbiology Division

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

SAMPLE RECEIPT

The following samples were received on October 28, 2019 for the analyses specified on the enclosed Chain of Custody Record.

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance
Standards listed in each method. Holding times and preservation have also been reviewed. All CAM requirements have been
performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards. The methods for aqueous VOA and Soil
Methanol VOA have known limitations for certain analytes. The regulatory standards may not be achieved due to these
limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits
above regulatory standards. = ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison
spreadsheet) electronic deliverable which will highlight these exceedances.

Low Level VOA vials were frozen by ESS Laboratory on 10/28/19 at 22:15.

Question I: All samples for EPh and Metals were analyzed for a subset of the required MCP list per the client's

request.

Lab Number Sample Name Matrix Analysis

19J1001-01 B-3 Soil 6010C, 7471B, 8082A, 8100M, 8260B Low, 8270D,
9050A

19J1001-02 B-4 Soil 6010C, 7471B, 8082A, 8100M, 8260B Low, 8270D,
9050A

19J1001-03 B-6 Soil 6010C, 7471B, 8082A, 8100M, 8260B Low, 8270D,
9050A
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

"' Division of Thielsch Engineering, Inc.
& 4 of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Low Level
19J1001-02 Surrogate recovery(ies) outside of criteria. Reextraction/Reanalysis confirms results (SC).

Dibromofluoromethane (18% @ 70-130%)

C9J0618-CCV1 Continuing Calibration %Diff/Drift is below control limit (CD-).
Methylene Chloride (22% @ 20%)

8082A Polychlorinated Biphenyls (PCB)
19J1001-01 Surrogate recovery(ies) below lower control limit (S-).

Tetrachloro-m-xylene (29% @ 30-150%)

8270D Semi-Volatile Organic Compounds
19J1001-02 Surrogate recovery(ies) outside of criteria. Reextraction/Reanalysis confirms results (SC).

2.,4,6-Tribromophenol (% @ 30-130%), 2-Chlorophenol-d4 (7% @ 30-130%), 2-Fluorophenol (3% @
30-130%), Phenol-d6 (21% @ 30-130%)
C9J0575-CCV1 Calibration required quadratic regression (Q).
2,4-Dinitrophenol (95% @ 80-120%), Pentachlorophenol (89% @ 80-120%)
C9J0575-CCV1 Continuing Calibration %Diff/Drift is below control limit (CD-).
Di-n-octylphthalate (26% @ 20%), N-Nitrosodimethylamine (28% @ 20%)
C9J0602-CCV1 Calibration required quadratic regression (Q).
2,4-Dinitrophenol (104% @ 80-120%), Pentachlorophenol (92% @ 80-120%)
C9K0009-CCV1 Calibration required quadratic regression (Q).
2,4-Dinitrophenol (101% @ 80-120%), Pentachlorophenol (94% @ 80-120%)
C9K0028-CCV1 Calibration required quadratic regression (Q).
2,4-Dinitrophenol (80% @ 80-120%), Di-n-octylphthalate (103% @ 80-120%), Pentachlorophenol (91%
@ 80-120%)
CJ92909-BS1 Blank Spike recovery is below lower control limit (B-).
N-Nitrosodimethylamine (38% @ 40-140%)

No other observations noted.
End of Project Narrative.

DATA USABILITY LINKS

To ensure you are viewing the most current version of the documents below, please clear your internet cookies for
www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information
Semivolatile Organics Surrogate Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information
EPH and VPH Alkane Lists
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ESS Laboratory

" Division of Thielsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY

ESS Laboratory Work Order: 19J1001

CURRENT SW-846 METHODOLOGY VERSIONS

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010 - Graphite Furnace
7196A - Hexavalent Chromium
7470A - Aqueous Mercury
7471B - Solid Mercury

8011 - EDB/DBCP/TCP
8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level
9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)
9050A - Specific Conductance
9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH
MADEP 18-2.1 - VPH

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion
3050B - Solid ICP / Graphite Furnace / ICP MS Digestion
3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These

methods are reported per client request and are not NELAP accredited.
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 19J1001-01 through 19J1001-03
Matrices: ( ) Ground Water/Surface Water (X Soil/Sediment () Drinking Water () Air () Other:

CAM Protocol (check all that apply below):

(X) 8260 VOC (X) 7470/7471 Hg () MassDEP VPH (X) 8082 PCB () 9014 Total () 6860 Perchlorate
CAMITA CAMIII B (GC/PID/FID) CAM VA Cyanide/PAC CAM VIII B
CAMIVA CAM VIA
(X) 8270 SVOC () 7010 Metals () MassDEP VPH () 8081 Pesticides () 7196 Hex Cr ( ) MassDEP APH
CAMIIB CAMIIIC (GC/MS) CAM VB CAM VIB CAM IX A
CAMIVC
(X) 6010 Metals () 6020 Metals (X) MassDEP EPH () 8151 Herbicides () Explosives ( ) TO-15VOC
CAMIITA CAMIII D CAMIV B CAMVC CAM VIII A CAMIXB

Affirmative responses to questions A through F are required for ""Presumptive Certainty'’ status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes () No (X
preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (X) No ()
followed?

C  Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (X) No( )
implemented for all identified performance standard non-conformances?

D  Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (X) No( )
Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (X) No ()
to the individual method(s) for a list of significant modifications).
b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes( ) No( )

F  Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (X) No( )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '"'Presumptive Certainty'’ status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (X) No ( )*
Data User Note: Data that achieve ""Presumptive Certainty'' status may not necessarily meet the data usability and
repr iveness requir ts described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.
H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes () No (X)*
I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes () No X)*

*All negative responses must be addressed in an attached laboratory narrative.

1, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible
for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,
accurate and complete.

Signature: - Date:  November 05, 2019
Printed Name: Laurel Stoddard Position: Laboratory Director
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ESS Laboratory

" Division of Thiclsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-3

Date Sampled: 10/17/19 00:00

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-01
Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Extraction Method: 3050B

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed I/V F/V Batch
Arsenic 3.46 (1.93) 6010C 1 KIK  11/01/19 19:12 29 100 CJ93lel
Cadmium ND (0.39) 6010C 1 KIK  11/01/19 19:12 29 100 CJ93161
Chromium 10.9 (0.77) 6010C 1 KJK  11/01/19 19:12 2.9 100 CJ93161
Lead 80.9 (3.85) 6010C 1 KIK 11/01/19 19:12 29 100 CJ93lel
Mercury 1.73 (0.376) 7471B 25 MKS  11/04/19 15:50 1.47 40  CJ93162
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Dependability 3 Quality . Service
Page 6 of 53

240 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-3 ESS Laboratory Sample ID: 19J1001-01
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Initial Volume: 4.7 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,1,1,2-Tetrachloroethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,1,1-Trichloroethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,1,2,2-Tetrachloroethane ND (0.0024) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,1,2-Trichloroethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,1-Dichloroethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,1-Dichloroethene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,1-Dichloropropene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2,3-Trichlorobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2,3-Trichloropropane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2,4-Trichlorobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2,4-Trimethylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2-Dibromo-3-Chloropropane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2-Dibromoethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2-Dichlorobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2-Dichloroethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,2-Dichloropropane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,3,5-Trimethylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,3-Dichlorobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,3-Dichloropropane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,4-Dichlorobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
1,4-Dioxane ND (0.119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
2,2-Dichloropropane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
2-Butanone ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
2-Chlorotoluene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
2-Hexanone ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
4-Chlorotoluene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
4-Isopropyltoluene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
4-Methyl-2-Pentanone ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Acetone ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Benzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Bromobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Bromochloromethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-3 ESS Laboratory Sample ID: 19J1001-01
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Initial Volume: 4.7 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Bromodichloromethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Bromoform ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Bromomethane ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Carbon Disulfide ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Carbon Tetrachloride ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Chlorobenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Chloroethane ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Chloroform ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Chloromethane ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
cis-1,2-Dichloroethene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
cis-1,3-Dichloropropene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Dibromochloromethane ND (0.0024) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Dibromomethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Dichlorodifluoromethane ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Diethyl Ether ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Di-isopropyl ether ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Ethyl tertiary-butyl ether ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Ethylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Hexachlorobutadiene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Isopropylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Methyl tert-Butyl Ether ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Methylene Chloride ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Naphthalene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
n-Butylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
n-Propylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
sec-Butylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Styrene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
tert-Butylbenzene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Tertiary-amyl methyl ether ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Tetrachloroethene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Tetrahydrofuran ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Toluene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
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ESS Laboratory

Division of Thielsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-3

Date Sampled: 10/17/19 00:00
Percent Solids: 89

Initial Volume: 4.7

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-01
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
trans-1,2-Dichloroethene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
trans-1,3-Dichloropropene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Trichloroethene ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Trichlorofluoromethane ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Vinyl Chloride ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Xylene O ND (0.0059) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Xylene PM ND (0.0119) 8260B Low 1 10/30/19 20:55 C9J0587 CJ93035
Xylenes (Total) ND (0.0119) 8260B Low 1 10/30/19 20:55 [CALC]
%Recovery Qualifier Limits
Surrogate: 1,2-Dichloroethane-d4 111 % 70-130
Surrogate: 4-Bromofluorobenzene 91 % 70-130
Surrogate: Dibromofluoromethane 103 % 70-130
Surrogate: Toluene-d8 104 % 70-130
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-3 ESS Laboratory Sample ID: 19J1001-01
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Initial Volume: 19.3 Analyst: MJV

Final Volume: 10 Prepared: 10/30/19 15:44

Extraction Method: 3540C

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Aroclor 1016 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1221 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1232 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1242 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1248 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1254 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1260 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1262 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
Aroclor 1268 ND (0.06) 8082A 1 10/31/19 18:07 CJ93010
%Recovery Qualifier Limits

Surrogate: Decachlorobipheny! 75 % 30-150

Surrogate: Decachlorobiphenyl [2C] 0% 30-150

Surrogate: Tetrachloro-m-xylene 299% S 30-150

Surrogate: Tetrachloro-m-xylene [2C] 3% 30-150
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marcrble

fairbanks

ESS Laboratory

" Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-3

Date Sampled: 10/17/19 00:00
Percent Solids: 89

Initial Volume: 20

Final Volume: 1

Extraction Method: 3546

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-01
Sample Matrix: Soil

Units: mg/kg dry

Analyst: CAD

Prepared: 10/29/19 12:19

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Total Petroleum Hydrocarbons 314 (11.2) 8100M 1 10/30/19 15:59 C9J0571 CJ92911
%Recovery Qualifier Limits

Surrogate: O-Terpheny! 97 % 40-140

185 Frances Avenue, Cranston, RI 02910-2211
Dependability
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-3 ESS Laboratory Sample ID: 19J1001-01
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Initial Volume: 14 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
1,2,4-Trichlorobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
1,2-Dichlorobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
1,3-Dichlorobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
1,4-Dichlorobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2,4,5-Trichlorophenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2,4,6-Trichlorophenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
2.,4-Dichlorophenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2,4-Dimethylphenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2,4-Dinitrophenol ND (2.00) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2,4-Dinitrotoluene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2,6-Dinitrotoluene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
2-Chloronaphthalene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2-Chlorophenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2-Methylnaphthalene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2-Methylphenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
2-Nitrophenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
3,3"-Dichlorobenzidine ND (0.799) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
3+4-Methylphenol ND (0.799) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
4-Bromophenyl-phenylether ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
4-Chloroaniline ND (0.799) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
4-Nitrophenol ND (2.00) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Acenaphthene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Acenaphthylene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
Acetophenone ND (0.799) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Aniline ND (2.00) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Anthracene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Azobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Benzo(a)anthracene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Benzo(a)pyrene ND (0.200) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Benzo(b)fluoranthene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Benzo(g,h,i)perylene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Benzo(k)fluoranthene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-3 ESS Laboratory Sample ID: 19J1001-01
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Initial Volume: 14 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
bis(2-Chloroethoxy)methane ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
bis(2-Chloroethyl)ether ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
bis(2-chloroisopropyl)Ether ND (0.399) 8270D 1 11/01/19 16:23 C9K0009  CJ92909
bis(2-Ethylhexyl)phthalate ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Butylbenzylphthalate ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Chrysene ND (0.200) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Dibenzo(a,h)Anthracene ND (0.200) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Dibenzofuran ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Diethylphthalate ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Dimethylphthalate ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Di-n-butylphthalate ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Di-n-octylphthalate ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Fluoranthene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Fluorene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Hexachlorobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Hexachlorobutadiene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Hexachloroethane ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Indeno(1,2,3-cd)Pyrene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Isophorone ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Naphthalene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Nitrobenzene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
N-Nitrosodimethylamine ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Pentachlorophenol ND (2.00) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Phenanthrene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Phenol ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
Pyrene ND (0.399) 8270D 1 11/01/19 16:23 C9K0009 CJ92909
%Recovery Qualifier Limits

Surrogate: 1,2-Dichlorobenzene-d4 58 % 30-130

Surrogate: 2,4,6-Tribromophenol 61% 30-130

Surrogate: 2-Chlorophenol-d4 62 % 30-130

Surrogate: 2-Fluorobipheny! 58% 30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability 3 Quality . Service

Page 13 of 53

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1 247



macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-3 ESS Laboratory Sample ID: 19J1001-01
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 89 Units: mg/kg dry

Initial Volume: 14 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Surrogate: 2-Fluorophenol 62 % 30-130
Surrogate: Nitrobenzene-d5 58 % 30-130
Surrogate: Phenol-d6 64 % 30-130
Surrogate: p-Terphenyl-d14 69 % 30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability 3 Quality . Service
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fairbanks

ESS Laboratory

"' Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-3

Date Sampled: 10/17/19 00:00
Percent Solids: 89

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-01
Sample Matrix: Soil

Classical Chemistry

Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed Units Batch
Conductivity WL 1940 (5) 9050A 1 JLK  10/30/19 16:46 umhos/cm CJ93061

185 Frances Avenue, Cranston, RI 02910-2211
Dependability 3
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ESS Laboratory

" Division of Thiclsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-4

Date Sampled: 10/17/19 00:00

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-02
Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Extraction Method: 3050B

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed IV F/V Batch
Arsenic 9.22 (1.94) 6010C 1 KIK  11/01/19 19:45 3.47 100 CJ93lel
Cadmium ND (0.39) 6010C 1 KIK  11/01/19 19:45 3.47 100 CJ93161
Chromium 37.5(0.78) 6010C 1 KIK  11/01/19 19:45 3.47 100 CJ93161
Lead 9.03 (3.88) 6010C 1 KIK  11/01/19 19:45 3.47 100 CJ93lel
Mercury ND (0.027) 7471B 1 MKS  11/04/19 11:49  0.97 40  CJ93162

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Initial Volume: 4.1 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,1,1,2-Tetrachloroethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,1,1-Trichloroethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,1,2,2-Tetrachloroethane ND (0.0033) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,1,2-Trichloroethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,1-Dichloroethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,1-Dichloroethene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,1-Dichloropropene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2,3-Trichlorobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2,3-Trichloropropane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2,4-Trichlorobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2,4-Trimethylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2-Dibromo-3-Chloropropane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2-Dibromoethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2-Dichlorobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2-Dichloroethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,2-Dichloropropane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,3,5-Trimethylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,3-Dichlorobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,3-Dichloropropane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,4-Dichlorobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
1,4-Dioxane ND (0.164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
2,2-Dichloropropane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
2-Butanone ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
2-Chlorotoluene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
2-Hexanone ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
4-Chlorotoluene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
4-Isopropyltoluene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
4-Methyl-2-Pentanone ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Acetone 0.0998 (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Benzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Bromobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Bromochloromethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Initial Volume: 4.1 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Bromodichloromethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Bromoform ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Bromomethane ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Carbon Disulfide ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Carbon Tetrachloride ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Chlorobenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Chloroethane ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Chloroform ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Chloromethane ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
cis-1,2-Dichloroethene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
cis-1,3-Dichloropropene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Dibromochloromethane ND (0.0033) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Dibromomethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Dichlorodifluoromethane ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Diethyl Ether ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Di-isopropyl ether ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Ethyl tertiary-butyl ether ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Ethylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Hexachlorobutadiene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Isopropylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Methyl tert-Butyl Ether ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Methylene Chloride ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Naphthalene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
n-Butylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
n-Propylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
sec-Butylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Styrene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
tert-Butylbenzene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Tertiary-amyl methyl ether ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Tetrachloroethene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Tetrahydrofuran ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Toluene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
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ESS Laboratory

Division of Thielsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-4

Date Sampled: 10/17/19 00:00
Percent Solids: 74

Initial Volume: 4.1

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-02
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

trans-1,2-Dichloroethene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
trans-1,3-Dichloropropene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Trichloroethene ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Trichlorofluoromethane ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Vinyl Chloride ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Xylene O ND (0.0082) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Xylene PM ND (0.0164) 8260B Low 1 10/30/19 21:20 C9J0587 CJ93035
Xylenes (Total) ND (0.0164) 8260B Low 1 10/30/19 21:20 [CALC]

%Recovery Qualifier Limits

Surrogate: 1,2-Dichloroethane-d4 113 % 70-130

Surrogate: 4-Bromofluorobenzene 94 % 70-130

Surrogate: Dibromofluoromethane 18% sc 70-130

Surrogate: Toluene-d8 99 % 70-130

185 Frances Avenue, Cranston, RI 02910-2211
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Initial Volume: 19.4 Analyst: MJV

Final Volume: 10 Prepared: 10/30/19 15:44

Extraction Method: 3540C

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Aroclor 1016 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1221 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1232 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1242 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1248 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1254 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1260 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1262 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
Aroclor 1268 ND (0.07) 8082A 1 10/31/19 18:27 CJ93010
%Recovery Qualifier Limits

Surrogate: Decachlorobipheny! 82 % 30-150

Surrogate: Decachlorobiphenyl [2C] 7% 30-150

Surrogate: Tetrachloro-m-xylene 76 % 30-150

Surrogate: Tetrachloro-m-xylene [2C] 81 % 30-150
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marcrble

fairbanks

ESS Laboratory

" Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-4

Date Sampled: 10/17/19 00:00
Percent Solids: 74

Initial Volume: 19.7

Final Volume: 1

Extraction Method: 3546

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-02
Sample Matrix: Soil

Units: mg/kg dry

Analyst: CAD

Prepared: 10/29/19 12:19

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Total Petroleum Hydrocarbons 16.8 (13.7) 8100M 1 10/30/19 16:35 C9J0571 CJ92911
%Recovery Qualifier Limits

Surrogate: O-Terpheny! 98 % 40-140

185 Frances Avenue, Cranston, RI 02910-2211
Dependability
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Initial Volume: 15.1 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
1,2,4-Trichlorobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
1,2-Dichlorobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
1,3-Dichlorobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
1,4-Dichlorobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2.,4,5-Trichlorophenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2,4,6-Trichlorophenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
2.,4-Dichlorophenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2,4-Dimethylphenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2,4-Dinitrophenol ND (2.23) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2.,4-Dinitrotoluene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2,6-Dinitrotoluene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
2-Chloronaphthalene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2-Chlorophenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2-Methylnaphthalene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
2-Methylphenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
2-Nitrophenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
3,3"-Dichlorobenzidine ND (0.892) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
3+4-Methylphenol ND (0.892) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
4-Bromophenyl-phenylether ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
4-Chloroaniline ND (0.892) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
4-Nitrophenol ND (2.23) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Acenaphthene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Acenaphthylene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
Acetophenone ND (0.892) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Aniline ND (2.23) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Anthracene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Azobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Benzo(a)anthracene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
Benzo(a)pyrene ND (0.223) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Benzo(b)fluoranthene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Benzo(g,h,i)perylene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
Benzo(k)fluoranthene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Initial Volume: 15.1 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
bis(2-Chloroethoxy)methane ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
bis(2-Chloroethyl)ether ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
bis(2-chloroisopropyl)Ether ND (0.445) 8270D 1 11/01/19 16:52 C9K0009  CJ92909
bis(2-Ethylhexyl)phthalate ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Butylbenzylphthalate ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Chrysene ND (0.223) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Dibenzo(a,h)Anthracene ND (0.223) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Dibenzofuran ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Diethylphthalate ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Dimethylphthalate ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Di-n-butylphthalate ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Di-n-octylphthalate ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Fluoranthene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Fluorene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Hexachlorobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Hexachlorobutadiene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Hexachloroethane ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Indeno(1,2,3-cd)Pyrene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Isophorone ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Naphthalene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Nitrobenzene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
N-Nitrosodimethylamine ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Pentachlorophenol ND (2.23) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Phenanthrene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Phenol ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
Pyrene ND (0.445) 8270D 1 11/01/19 16:52 C9K0009 CJ92909
%Recovery Qualifier Limits

Surrogate: 1,2-Dichlorobenzene-d4 60 % 30-130

Surrogate: 2,4,6-Tribromophenol % sc 30-130

Surrogate: 2-Chlorophenol-d4 7% sc 30-130

Surrogate: 2-Fluorobipheny! 61 % 30-130
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74 Units: mg/kg dry

Initial Volume: 15.1 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Surrogate: 2-Fluorophenol 3% sC 30-130
Surrogate: Nitrobenzene-d5 60 % 30-130
Surrogate: Phenol-dé 21% sc 30-130
Surrogate: p-Terphenyl-d14 69 % 30-130
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

"' Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-4 ESS Laboratory Sample ID: 19J1001-02
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 74

Classical Chemistry

Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed Units Batch
Conductivity ‘WL 4380 (5) 9050A 1 JLK  10/30/19 16:46 umhos/cm CJ93061
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ESS Laboratory

" Division of Thiclsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-6

Date Sampled: 10/17/19 00:00
Percent Solids: 84

Extraction Method: 3050B

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-03
Sample Matrix: Soil

Units: mg/kg dry

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed I/V F/V Batch
Arsenic 21.0 (2.85) 6010C 1 KIK  11/01/19 20:07 2.1 100  CJ93161
Cadmium ND (0.57) 6010C 1 KIK  11/01/19 20:07 2.1 100 CJ93161
Chromium 36.7 (1.14) 6010C 1 KJK  11/01/19 20:07 2.1 100 CJ9316l
Lead 8.98 (5.70) 6010C 1 KIK  11/01/19 20:07 2.1 100  CJ93161
Mercury ND (0.015) 7471B 1 MKS  11/04/19 12:03 1.53 40  Cl93162

185 Frances Avenue, Cranston, RI 02910-2211
Dependability 3
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-6 ESS Laboratory Sample ID: 19J1001-03
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 6.9 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,1,1,2-Tetrachloroethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,1,1-Trichloroethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,1,2,2-Tetrachloroethane ND (0.0017) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,1,2-Trichloroethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,1-Dichloroethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,1-Dichloroethene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,1-Dichloropropene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2,3-Trichlorobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2,3-Trichloropropane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2,4-Trichlorobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2,4-Trimethylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2-Dibromo-3-Chloropropane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2-Dibromoethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2-Dichlorobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2-Dichloroethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,2-Dichloropropane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,3,5-Trimethylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,3-Dichlorobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,3-Dichloropropane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,4-Dichlorobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
1,4-Dioxane ND (0.0867) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
2,2-Dichloropropane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
2-Butanone ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
2-Chlorotoluene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
2-Hexanone ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
4-Chlorotoluene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
4-Isopropyltoluene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
4-Methyl-2-Pentanone ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Acetone ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Benzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Bromobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Bromochloromethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-6 ESS Laboratory Sample ID: 19J1001-03
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 6.9 Analyst: MEK

Final Volume: 10
Extraction Method: 5035

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Bromodichloromethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Bromoform ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Bromomethane ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Carbon Disulfide ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Carbon Tetrachloride ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Chlorobenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Chloroethane ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Chloroform ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Chloromethane ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
cis-1,2-Dichloroethene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
cis-1,3-Dichloropropene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Dibromochloromethane ND (0.0017) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Dibromomethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Dichlorodifluoromethane ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Diethyl Ether ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Di-isopropyl ether ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Ethyl tertiary-butyl ether ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Ethylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Hexachlorobutadiene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Isopropylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Methyl tert-Butyl Ether ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Methylene Chloride ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Naphthalene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
n-Butylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
n-Propylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
sec-Butylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Styrene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
tert-Butylbenzene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Tertiary-amyl methyl ether ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Tetrachloroethene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Tetrahydrofuran ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Toluene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability 3 Quality . Service

Page 28 of 53

262 CONTRACT #: GS-00-P-16-BQ-D-7012 [MODIFICATION]



ESS Laboratory

Division of Thielsch Engineering, Inc.

fairbanks

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-6

Date Sampled: 10/17/19 00:00
Percent Solids: 84

Initial Volume: 6.9

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-03
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

trans-1,2-Dichloroethene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
trans-1,3-Dichloropropene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Trichloroethene ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Trichlorofluoromethane ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Vinyl Chloride ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Xylene O ND (0.0043) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Xylene PM ND (0.0087) 8260B Low 1 10/30/19 21:46 C9J0587 CJ93035
Xylenes (Total) ND (0.00867) 8260B Low 1 10/30/19 21:46 [CALC]

%Recovery Qualifier Limits

Surrogate: 1,2-Dichloroethane-d4 109 % 70-130

Surrogate: 4-Bromofluorobenzene 94 % 70-130

Surrogate: Dibromofluoromethane 104 % 70-130

Surrogate: Toluene-d8 101 % 70-130
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-6 ESS Laboratory Sample ID: 19J1001-03
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 19.5 Analyst: MJV

Final Volume: 10 Prepared: 10/30/19 15:44

Extraction Method: 3540C

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Aroclor 1016 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1221 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1232 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1242 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1248 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1254 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1260 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1262 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
Aroclor 1268 ND (0.06) 8082A 1 10/31/19 18:46 CJ93010
%Recovery Qualifier Limits

Surrogate: Decachlorobipheny! 71% 30-150

Surrogate: Decachlorobiphenyl [2C] 67% 30-150

Surrogate: Tetrachloro-m-xylene 64 % 30-150

Surrogate: Tetrachloro-m-xylene [2C] 68 % 30-150
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marcrble

fairbanks

ESS Laboratory

" Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-6

Date Sampled: 10/17/19 00:00
Percent Solids: 84

Initial Volume: 19.2

Final Volume: 1

Extraction Method: 3546

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-03
Sample Matrix: Soil

Units: mg/kg dry

Analyst: CAD

Prepared: 10/29/19 12:19

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Total Petroleum Hydrocarbons 148 (12.5) 8100M 1 10/30/19 17:11 C9J0571 CJ92911
%Recovery Qualifier Limits

Surrogate: O-Terpheny! 2% 40-140
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Dependability

HOOSAC STORES MODERNIZATION - FEASIBILITY STUDY, SUBMISSION #1

Tel: 401-461-7181

Fax: 401-461-4486
3 Quality .

http://www.ESSLaboratory.com

Service
Page 31 of 53

265



macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-6 ESS Laboratory Sample ID: 19J1001-03
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 14.3 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
1,2,4-Trichlorobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
1,2-Dichlorobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
1,3-Dichlorobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
1,4-Dichlorobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2.,4,5-Trichlorophenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2,4,6-Trichlorophenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
2.,4-Dichlorophenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2,4-Dimethylphenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2,4-Dinitrophenol ND (2.10) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2.,4-Dinitrotoluene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2,6-Dinitrotoluene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
2-Chloronaphthalene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2-Chlorophenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2-Methylnaphthalene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
2-Methylphenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
2-Nitrophenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
3,3"-Dichlorobenzidine ND (0.837) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
3+4-Methylphenol ND (0.837) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
4-Bromophenyl-phenylether ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
4-Chloroaniline ND (0.837) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
4-Nitrophenol ND (2.10) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Acenaphthene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Acenaphthylene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
Acetophenone ND (0.837) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Aniline ND (2.10) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Anthracene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Azobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Benzo(a)anthracene 0.530 (0.418) 8270D 1 11/01/19 17:20 C9K 0009 CJ92909
Benzo(a)pyrene 0.445 (0.210) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Benzo(b)fluoranthene 0.459 (0.418) 8270D 1 11/01/19 17:20 C9K 0009 CJ92909
Benzo(g,h,i)perylene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
Benzo(k)fluoranthene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

" Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-6 ESS Laboratory Sample ID: 19J1001-03
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 14.3 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
bis(2-Chloroethoxy)methane ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
bis(2-Chloroethyl)ether ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
bis(2-chloroisopropyl)Ether ND (0.418) 8270D 1 11/01/19 17:20 C9K0009  CJ92909
bis(2-Ethylhexyl)phthalate ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Butylbenzylphthalate ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Chrysene 0.507 (0.210) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Dibenzo(a,h)Anthracene ND (0.210) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Dibenzofuran ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Diethylphthalate ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Dimethylphthalate ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Di-n-butylphthalate ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Di-n-octylphthalate ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Fluoranthene 1.17 (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Fluorene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Hexachlorobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Hexachlorobutadiene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Hexachloroethane ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Indeno(1,2,3-cd)Pyrene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Isophorone ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Naphthalene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Nitrobenzene ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
N-Nitrosodimethylamine ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Pentachlorophenol ND (2.10) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Phenanthrene 0.912 (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Phenol ND (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
Pyrene 1.03 (0.418) 8270D 1 11/01/19 17:20 C9K0009 CJ92909
%Recovery Qualifier Limits

Surrogate: 1,2-Dichlorobenzene-d4 60 % 30-130

Surrogate: 2,4,6-Tribromophenol 61% 30-130

Surrogate: 2-Chlorophenol-d4 65 % 30-130

Surrogate: 2-Fluorobipheny! 62 % 30-130
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering

Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001
Client Sample ID: B-6 ESS Laboratory Sample ID: 19J1001-03
Date Sampled: 10/17/19 00:00 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 14.3 Analyst: TAJ

Final Volume: 0.5 Prepared: 10/29/19 13:51

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Surrogate: 2-Fluorophenol 64 % 30-130
Surrogate: Nitrobenzene-d5 61 % 30-130
Surrogate: Phenol-d6 68 % 30-130
Surrogate: p-Terphenyl-d14 72% 30-130
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fairbanks

ESS Laboratory

"' Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY
Client Sample ID: B-6

Date Sampled: 10/17/19 00:00
Percent Solids: 84

ESS Laboratory Work Order: 19J1001
ESS Laboratory Sample ID: 19J1001-03
Sample Matrix: Soil

Classical Chemistry

Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed Units Batch
Conductivity WL 3480 (5) 9050A 1 JLK  10/30/19 16:46 umhos/cm CJ93061
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier
Total Metals
Batch CJ93161 - 30508
Blank
Arsenic ND 2.50 mg/kg wet
Cadmium ND 0.50 mg/kg wet
Chromium ND 1.00 mg/kg wet
Lead ND 5.00 mg/kg wet
LCs
Arsenic 184 8.06 mg/kg wet 202.0 91 80-120
Cadmium 123 1.61 mg/kg wet 149.0 83 80-120
Chromium 156 3.23 mg/kg wet 182.0 86 80-120
Lead 285 16.1 mg/kg wet 333.0 85 80-120
LCS Dup
Arsenic 191 8.20 mg/kg wet 202.0 95 80-120 4 20
Cadmium 129 1.64 mg/kg wet 149.0 87 80-120 5 20
Chromium 165 3.28 mg/kg wet 182.0 91 80-120 5 20
Lead 298 16.4 mg/kg wet 333.0 89 80-120 4 20
Batch CJ93162 - 7471B
Blank
Mercury ND 0.033 mg/kg wet
LCs
Mercury 7.91 0.609 mg/kg wet 7.760 102 80-120
LCS Dup
Mercury 8.26 0.514 mg/kg wet 7.760 106 80-120 4 20

5035/8260B Volatile Organic Compounds / Low Level

Batch C193035 - 5035

Blank

1,1,1,2-Tetrachloroethane ND 0.0050 mg/kg wet
1,1,1-Trichloroethane ND 0.0050 mg/kg wet
1,1,2,2-Tetrachloroethane ND 0.0020 mg/kg wet
1,1,2-Trichloroethane ND 0.0050 mg/kg wet
1,1-Dichloroethane ND 0.0050 mg/kg wet
1,1-Dichloroethene ND 0.0050 mg/kg wet
1,1-Dichloropropene ND 0.0050 mg/kg wet
1,2,3-Trichlorobenzene ND 0.0050 mg/kg wet
1,2,3-Trichloropropane ND 0.0050 mg/kg wet
1,2,4-Trichlorobenzene ND 0.0050 mg/kg wet
1,2,4-Trimethylbenzene ND 0.0050 mg/kg wet
1,2-Dibromo-3-Chloropropane ND 0.0050 mg/kg wet
1,2-Dibromoethane ND 0.0050 mg/kg wet
1,2-Dichlorobenzene ND 0.0050 mg/kg wet
1,2-Dichloroethane ND 0.0050 mg/kg wet
1,2-Dichloropropane ND 0.0050 mg/kg wet
1,3,5-Trimethylbenzene ND 0.0050 mg/kg wet
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CJ93035 - 5035

1,3-Dichlorobenzene ND 0.0050 mg/kg wet
1,3-Dichloropropane ND 0.0050 mg/kg wet
1,4-Dichlorobenzene ND 0.0050 mg/kg wet
1,4-Dioxane ND 0.0800 mg/kg wet
2,2-Dichloropropane ND 0.0050 mg/kg wet
2-Butanone ND 0.0100 mg/kg wet
2-Chlorotoluene ND 0.0050 mg/kg wet
2-Hexanone ND 0.0100 mg/kg wet
4-Chlorotoluene ND 0.0050 mg/kg wet
4-Isopropyltoluene ND 0.0050 mg/kg wet
4-Methyl-2-Pentanone ND 0.0100 mg/kg wet
Acetone ND 0.0100 mg/kg wet
Benzene ND 0.0050 mg/kg wet
Bromobenzene ND 0.0050 mg/kg wet
Bromochloromethane ND 0.0050 mg/kg wet
Bromodichloromethane ND 0.0050 mg/kg wet
Bromoform ND 0.0050 mg/kg wet
Bromomethane ND 0.0100 mg/kg wet
Carbon Disulfide ND 0.0050 mg/kg wet
Carbon Tetrachloride ND 0.0050 mg/kg wet
Chlorobenzene ND 0.0050 mg/kg wet
Chloroethane ND 0.0100 mg/kg wet
Chloroform ND 0.0050 mg/kg wet
Chloromethane ND 0.0100 mg/kg wet
cis-1,2-Dichloroethene ND 0.0050 mg/kg wet
cis-1,3-Dichloropropene ND 0.0050 mg/kg wet
Dibromochloromethane ND 0.0020 mg/kg wet
Dibromomethane ND 0.0050 mg/kg wet
Dichlorodifluoromethane ND 0.0100 mg/kg wet
Diethyl Ether ND 0.0050 mg/kg wet
Di-isopropy! ether ND 0.0050 mg/kg wet
Ethyl tertiary-butyl ether ND 0.0050 mg/kg wet
Ethylbenzene ND 0.0050 mg/kg wet
Hexachlorobutadiene ND 0.0050 mg/kg wet
Isopropylbenzene ND 0.0050 mg/kg wet
Methyl tert-Butyl Ether ND 0.0050 mg/kg wet
Methylene Chloride ND 0.0100 mg/kg wet
Naphthalene ND 0.0050 mg/kg wet
n-Butylbenzene ND 0.0050 mg/kg wet
n-Propylbenzene ND 0.0050 mg/kg wet
sec-Butylbenzene ND 0.0050 mg/kg wet
Styrene ND 0.0050 mg/kg wet
tert-Butylbenzene ND 0.0050 mg/kg wet
Tertiary-amyl methyl ether ND 0.0050 mg/kg wet
Tetrachloroethene ND 0.0050 mg/kg wet
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CJ93035 - 5035

Tetrahydrofuran ND 0.0050 mg/kg wet

Toluene ND 0.0050 mg/kg wet

trans-1,2-Dichloroethene ND 0.0050 mg/kg wet

trans-1,3-Dichloropropene ND 0.0050 mg/kg wet

Trichloroethene ND 0.0050 mg/kg wet

Trichlorofluoromethane ND 0.0050 mg/kg wet

Vinyl Chloride ND 0.0100 mg/kg wet

Xylene O ND 0.0050 mg/kg wet

Xylene P,M ND 0.0100 mg/kg wet

Surrogate: 1,2-Dichloroethane-d4 0.0546 mg/kg wet 0.05000 109 70-130
Surrogate: 4-Bromofiuorobenzene 0.0465 mg/kg wet 0.05000 93 70-130
Surrogate: Dibromofluoromethane 0.0509 mg/kg wet 0.05000 102 70-130
Surrogate: Toluene-d8 0.0504 mg/kg wet 0.05000 101 70-130
LCs

1,1,1,2-Tetrachloroethane 0.0512 0.0050 mg/kg wet 0.05000 102 70-130
1,1,1-Trichloroethane 0.0480 0.0050 mg/kg wet 0.05000 96 70-130
1,1,2,2-Tetrachloroethane 0.0476 0.0020 mg/kg wet 0.05000 95 70-130
1,1,2-Trichloroethane 0.0495 0.0050 mg/kg wet 0.05000 99 70-130
1,1-Dichloroethane 0.0492 0.0050 mg/kg wet 0.05000 98 70-130
1,1-Dichloroethene 0.0517 0.0050 mg/kg wet 0.05000 103 70-130
1,1-Dichloropropene 0.0505 0.0050 mg/kg wet 0.05000 101 70-130
1,2,3-Trichlorobenzene 0.0542 0.0050 mg/kg wet 0.05000 108 70-130
1,2,3-Trichloropropane 0.0482 0.0050 mg/kg wet 0.05000 96 70-130
1,2,4-Trichlorobenzene 0.0490 0.0050 mg/kg wet 0.05000 98 70-130
1,2,4-Trimethylbenzene 0.0509 0.0050 mg/kg wet 0.05000 102 70-130
1,2-Dibromo-3-Chloropropane 0.0419 0.0050 mg/kg wet 0.05000 84 70-130
1,2-Dibromoethane 0.0511 0.0050 mg/kg wet 0.05000 102 70-130
1,2-Dichlorobenzene 0.0500 0.0050 mg/kg wet 0.05000 100 70-130
1,2-Dichloroethane 0.0491 0.0050 mg/kg wet 0.05000 98 70-130
1,2-Dichloropropane 0.0501 0.0050 mg/kg wet 0.05000 100 70-130
1,3,5-Trimethylbenzene 0.0508 0.0050 mg/kg wet 0.05000 102 70-130
1,3-Dichlorobenzene 0.0487 0.0050 mg/kg wet 0.05000 97 70-130
1,3-Dichloropropane 0.0523 0.0050 mg/kg wet 0.05000 105 70-130
1,4-Dichlorobenzene 0.0496 0.0050 mg/kg wet 0.05000 99 70-130
1,4-Dioxane 1.00 0.0800 mg/kg wet 1.000 100 70-130
2,2-Dichloropropane 0.0502 0.0050 mg/kg wet 0.05000 100 70-130
2-Butanone 0.235 0.0100 mg/kg wet 0.2500 94 70-130
2-Chlorotoluene 0.0503 0.0050 mg/kg wet 0.05000 101 70-130
2-Hexanone 0.240 0.0100 mg/kg wet 0.2500 96 70-130
4-Chlorotoluene 0.0511 0.0050 mg/kg wet 0.05000 102 70-130
4-Isopropyltoluene 0.0499 0.0050 mg/kg wet 0.05000 100 70-130
4-Methyl-2-Pentanone 0.240 0.0100 mg/kg wet 0.2500 96 70-130
Acetone 0.240 0.0100 mg/kg wet 0.2500 96 70-130
Benzene 0.0488 0.0050 mg/kg wet 0.05000 98 70-130
Bromobenzene 0.0507 0.0050 mg/kg wet 0.05000 101 70-130
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macble fairbanks

ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; o7
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CJ93035 - 5035

Bromochloromethane 0.0491 0.0050 mg/kg wet 0.05000 98 70-130
Bromodichloromethane 0.0520 0.0050 mg/kg wet 0.05000 104 70-130
Bromoform 0.0460 0.0050 mg/kg wet 0.05000 92 70-130
Bromomethane 0.0475 0.0100 mg/kg wet 0.05000 95 70-130
Carbon Disulfide 0.0494 0.0050 mg/kg wet 0.05000 99 70-130
Carbon Tetrachloride 0.0490 0.0050 mg/kg wet 0.05000 98 70-130
Chlorobenzene 0.0489 0.0050 mg/kg wet 0.05000 98 70-130
Chloroethane 0.0431 0.0100 mg/kg wet 0.05000 86 70-130
Chloroform 0.0494 0.0050 mg/kg wet 0.05000 99 70-130
Chloromethane 0.0427 0.0100 mg/kg wet 0.05000 85 70-130
cis-1,2-Dichloroethene 0.0503 0.0050 mg/kg wet 0.05000 101 70-130
cis-1,3-Dichloropropene 0.0500 0.0050 mg/kg wet 0.05000 100 70-130
Dibromochloromethane 0.0485 0.0020 mg/kg wet 0.05000 97 70-130
Dibromomethane 0.0507 0.0050 mg/kg wet 0.05000 101 70-130
Dichlorodifluoromethane 0.0375 0.0100 mg/kg wet 0.05000 75 70-130
Diethyl Ether 0.0512 0.0050 mg/kg wet 0.05000 102 70-130
Di-isopropyl ether 0.0532 0.0050 mg/kg wet 0.05000 106 70-130
Ethyl tertiary-butyl ether 0.0531 0.0050 mg/kg wet 0.05000 106 70-130
Ethylbenzene 0.0525 0.0050 mg/kg wet 0.05000 105 70-130
Hexachlorobutadiene 0.0496 0.0050 mg/kg wet 0.05000 99 70-130
Isopropylbenzene 0.0490 0.0050 mg/kg wet 0.05000 98 70-130
Methyl tert-Butyl Ether 0.0563 0.0050 mg/kg wet 0.05000 113 70-130
Methylene Chloride 0.0503 0.0100 mg/kg wet 0.05000 101 70-130
Naphthalene 0.0474 0.0050 mg/kg wet 0.05000 95 70-130
n-Butylbenzene 0.0500 0.0050 mg/kg wet 0.05000 100 70-130
n-Propylbenzene 0.0518 0.0050 mg/kg wet 0.05000 104 70-130
sec-Butylbenzene 0.0491 0.0050 mg/kg wet 0.05000 98 70-130
Styrene 0.0492 0.0050 mg/kg wet 0.05000 98 70-130
tert-Butylbenzene 0.0488 0.0050 mg/kg wet 0.05000 98 70-130
Tertiary-amyl methyl ether 0.0514 0.0050 mg/kg wet 0.05000 103 70-130
Tetrachloroethene 0.0477 0.0050 mg/kg wet 0.05000 95 70-130
Tetrahydrofuran 0.0502 0.0050 mg/kg wet 0.05000 100 70-130
Toluene 0.0486 0.0050 mg/kg wet 0.05000 97 70-130
trans-1,2-Dichloroethene 0.0502 0.0050 mg/kg wet 0.05000 100 70-130
trans-1,3-Dichloropropene 0.0494 0.0050 mg/kg wet 0.05000 99 70-130
Trichloroethene 0.0476 0.0050 mg/kg wet 0.05000 95 70-130
Trichlorofluoromethane 0.0476 0.0050 mg/kg wet 0.05000 95 70-130
Vinyl Chloride 0.0386 0.0100 mg/kg wet 0.05000 77 70-130
Xylene O 0.0506 0.0050 mg/kg wet 0.05000 101 70-130
Xylene P,M 0.101 0.0100 mg/kg wet 0.1000 101 70-130
Surrogate: 1,2-Dichloroethane-d4 0.0479 mg/kg wet 0.05000 % 70-130
Surrogate: 4-Bromofiuorobenzene 0.0502 mg/kg wet 0.05000 100 70-130
Surrogate: Dibromofluoromethane 0.0489 mg/kg wet 0.05000 9% 70-130
Surrogate: Toluene-d§ 0.0506 mg/kg wet 0.05000 101 70-130
LCS Dup
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CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CJ93035 - 5035

1,1,1,2-Tetrachloroethane 0.0521 0.0050 mg/kg wet 0.05000 104 70-130 2 20
1,1,1-Trichloroethane 0.0496 0.0050 mg/kg wet 0.05000 99 70-130 3 20
1,1,2,2-Tetrachloroethane 0.0501 0.0020 mg/kg wet 0.05000 100 70-130 5 20
1,1,2-Trichloroethane 0.0515 0.0050 mg/kg wet 0.05000 103 70-130 4 20
1,1-Dichloroethane 0.0499 0.0050 mg/kg wet 0.05000 100 70-130 1 20
1,1-Dichloroethene 0.0540 0.0050 mg/kg wet 0.05000 108 70-130 4 20
1,1-Dichloropropene 0.0521 0.0050 mg/kg wet 0.05000 104 70-130 3 20
1,2,3-Trichlorobenzene 0.0562 0.0050 mg/kg wet 0.05000 112 70-130 4 20
1,2,3-Trichloropropane 0.0509 0.0050 mg/kg wet 0.05000 102 70-130 5 20
1,2,4-Trichlorobenzene 0.0505 0.0050 mg/kg wet 0.05000 101 70-130 3 20
1,2,4-Trimethylbenzene 0.0521 0.0050 mg/kg wet 0.05000 104 70-130 2 20
1,2-Dibromo-3-Chloropropane 0.0440 0.0050 mg/kg wet 0.05000 88 70-130 5 20
1,2-Dibromoethane 0.0529 0.0050 mg/kg wet 0.05000 106 70-130 4 20
1,2-Dichlorobenzene 0.0511 0.0050 mg/kg wet 0.05000 102 70-130 2 20
1,2-Dichloroethane 0.0495 0.0050 mg/kg wet 0.05000 99 70-130 0.7 20
1,2-Dichloropropane 0.0511 0.0050 mg/kg wet 0.05000 102 70-130 2 20
1,3,5-Trimethylbenzene 0.0515 0.0050 mg/kg wet 0.05000 103 70-130 1 20
1,3-Dichlorobenzene 0.0499 0.0050 mg/kg wet 0.05000 100 70-130 2 20
1,3-Dichloropropane 0.0535 0.0050 mg/kg wet 0.05000 107 70-130 2 20
1,4-Dichlorobenzene 0.0493 0.0050 mg/kg wet 0.05000 99 70-130 0.7 20
1,4-Dioxane 1.09 0.0800 mg/kg wet 1.000 109 70-130 9 20
2,2-Dichloropropane 0.0515 0.0050 mg/kg wet 0.05000 103 70-130 2 20
2-Butanone 0.245 0.0100 mg/kg wet 0.2500 98 70-130 4 20
2-Chlorotoluene 0.0505 0.0050 mg/kg wet 0.05000 101 70-130 0.3 20
2-Hexanone 0.257 0.0100 mg/kg wet 0.2500 103 70-130 7 20
4-Chlorotoluene 0.0518 0.0050 mg/kg wet 0.05000 104 70-130 1 20
4-Isopropyltoluene 0.0510 0.0050 mg/kg wet 0.05000 102 70-130 2 20
4-Methyl-2-Pentanone 0.257 0.0100 mg/kg wet 0.2500 103 70-130 7 20
Acetone 0.256 0.0100 mg/kg wet 0.2500 102 70-130 7 20
Benzene 0.0496 0.0050 mg/kg wet 0.05000 99 70-130 2 20
Bromobenzene 0.0520 0.0050 mg/kg wet 0.05000 104 70-130 2 20
Bromochloromethane 0.0498 0.0050 mg/kg wet 0.05000 100 70-130 1 20
Bromodichloromethane 0.0525 0.0050 mg/kg wet 0.05000 105 70-130 0.9 20
Bromoform 0.0476 0.0050 mg/kg wet 0.05000 95 70-130 3 20
Bromomethane 0.0463 0.0100 mg/kg wet 0.05000 93 70-130 3 20
Carbon Disulfide 0.0504 0.0050 mg/kg wet 0.05000 101 70-130 2 20
Carbon Tetrachloride 0.0503 0.0050 mg/kg wet 0.05000 101 70-130 3 20
Chlorobenzene 0.0493 0.0050 mg/kg wet 0.05000 99 70-130 0.8 20
Chloroethane 0.0442 0.0100 mg/kg wet 0.05000 88 70-130 3 20
Chloroform 0.0496 0.0050 mg/kg wet 0.05000 99 70-130 0.4 20
Chloromethane 0.0432 0.0100 mg/kg wet 0.05000 86 70-130 1 20
cis-1,2-Dichloroethene 0.0509 0.0050 mg/kg wet 0.05000 102 70-130 1 20
cis-1,3-Dichloropropene 0.0511 0.0050 mg/kg wet 0.05000 102 70-130 2 20
Dibromochloromethane 0.0506 0.0020 mg/kg wet 0.05000 101 70-130 4 20
Dibromomethane 0.0515 0.0050 mg/kg wet 0.05000 103 70-130 2 20
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CERTIFICATE OF ANALYSIS

Client Name: Beta Engineering
Client Project ID: Hoosacs - CNY ESS Laboratory Work Order: 19J1001

Quality Control Data

Spike Source %REC RPD
Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CJ93035 - 5035

Dichlorodifluoromethane 0.0383 0.0100 mg/kg wet 0.05000 77 70-130 2 20
Diethyl Ether 0.0532 0.0050 mg/kg wet 0.05000 106 70-130 4 20
Di-isopropyl ether 0.0535 0.0050 mg/kg wet 0.05000 107 70-130 0.7 20
Ethyl tertiary-butyl ether 0.0546 0.0050 mg/kg wet 0.05000 109 70-130 3 20
Ethylbenzene 0.0533 0.0050 mg/kg wet 0.05000 107 70-130 1 20
Hexachlorobutadiene 0.0510 0.0050 mg/kg wet 0.05000 102 70-130 3 20
Isopropylbenzene 0.0504 0.0050 mg/kg wet 0.05000 101 70-130 3 20
Methyl tert-Butyl Ether 0.0583 0.0050 mg/kg wet 0.05000 117 70-130 4 20
Methylene Chloride 0.0505 0.0100 mg/kg wet 0.05000 101 70-130 0.5 20
Naphthalene 0.0507 0.0050 mg/kg wet 0.05000 101 70-130 7 20
n-Butylbenzene 0.0516 0.0050 mg/kg wet 0.05000 103 70-130 3 20
n-Propylbenzene 0.0527 0.0050 mg/kg wet 0.05000 105 70-130 2 20
sec-Butylbenzene 0.0505 0.0050 mg/kg wet 0.05000 101 70-130 3 20
Styrene 0.0495 0.0050 mg/kg wet 0.05000 99 70-130 0.5 20
tert-Butylbenzene 0.0498 0.0050 mg/kg wet 0.05000 100 70-130 2 20
Tertiary-amyl methyl ether 0.0528 0.0050 mg/kg wet 0.05000 106 70-130 3 20
Tetrachloroethene 0.0497 0.0050 mg/kg wet 0.05000 99 70-130 4 20
Tetrahydrofuran 0.0539 0.0050 mg/kg wet 0.05000 108 70-130 7 20
Toluene 0.0498 0.0050 mg/kg wet 0.05000 100 70-130 3 20
trans-1,2-Dichloroethene 0.0510 0.0050 mg/kg wet 0.05000 102 70-130 2 20
trans-1,3-Dichloropropene 0.0502 0.0050 mg/kg wet 0.05000 100 70-130 2 20
Trichloroethene 0.0492 0.0050 mg/kg wet 0.05000 98 70-130 3 20
Trichlorofluoromethane 0.0487 0.0050 mg/kg wet 0.05000 97 70-130 2 20
Vinyl Chloride 0.0400 0.0100 mg/kg wet 0.05000 80 70-130 4 20
Xylene O 0.0507 0.0050 mg/kg wet 0.05000 101 70-130 0.4 20
Xylene P,M 0.103 0.0100 mg/kg wet 0.1000 103 70-130 2 20
Surrogate: 1,2-Dichloroethane-d4 0.0473 mg/kg wet 0.05000 9% 70-130

Surrogate: 4-Bromofiuorobenzene 0.0503 mg/kg wet 0.05000 101 70-130

Surrogate: Dibromofiuoromethane 0.0492 mg/kg wet 0.05000 98 70-130

Surrogate: Toluene-d8 0.0508 mg/kg wet 0.05000 102 70-130

8082A Polychlorinated Biphenyls (PCB)

Batch CJ93010 - 3540C

Blank

Aroclor 1016 ND 0.05 mg/kg wet
Aroclor 1016 [2C] ND 0.05 mg/kg wet
Aroclor 1221 ND 0.05 mg/kg wet
Aroclor 1221 [2C] ND 0.05 mg/kg wet
Aroclor 1232 ND 0.05 mg/kg wet
Aroclor 1232 [2C] ND 0.05 mg/kg wet
Aroclor 1242 ND 0.05 mg/kg wet
Aroclor 1242 [2C] ND 0.05 mg/kg wet
Aroclor 1248 ND 0.05 mg/kg wet
Aroclor 1248 [2C] ND 0.05 mg/kg wet
Aroclor 1254 ND 0.05 mg/kg wet
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