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1.0 Three School Programs and a
Neighborhood Playground Woven Together
for Learning and Community Benefit

The City of Cambridge in collaboration with

the Cambridge Public Schools (CPS) and the
Department of Human Service Programs
(DHSP) has begun the process of renewing the
Tobin School site. Currently the existing

site houses two school programs: the Tobin
Montessori and Vassal Lane Upper School. The
Tobin Montessori program consist of a JK to 5th
grade lower school program and the Vassal Lane
program has a 6th to 8th grade upper school
program. These existing school programs are
being reprogrammed and redesigned to support
the City’s vision for the education of the children
of Cambridge. This includes the introduction of a
public preschool and enhance the opportunities
for community recreation provided by Father
Callanan Playground which shares the site.

CPS’s vision is to provide rigorous, joyful, and
culturally responsive learning for personalized
support that builds postsecondary success.
The engaged community members are
complemented by the City’'s commitment to
early childhood education. As demonstrated
by the Birth to 3rd Grade Partnership between
CPS and the DHSP, the aspiration is to provide
an accessible, aligned and coherent system of
affordable high-quality education and care that
begins with prenatal care and extends through
3rd grade.

These complementary visions inspire the
renewal of this school with a goal of enhancing
educational opportunities and achievement

for children ranging in age from three (DHSP
Preschool and Special Start at Tobin Montessori)
to fourteen years old (Vassal Lane Upper School,
eighth grade). In addition to supporting this
range of ages, the new school will also expand
opportunities for students learning English as

a Second Language in the Sheltered English
Immersion (SEI) Program and provide better
environments for children learning with special
needs through the Autism Spectrum Disorder
(ASD) Program. Each program is designed to
prepare students for success in the next step

of their educational journey to high school, and
ultimately, to enhance their lives as engaged
citizens in the 21st Century.

The design will create high performance learning
environments that are healthy, supportive

and sustainable. These environments will
enhance the preschool, lower, and upper
school’s programs and support extended
learning opportunities with active community
use of the site after school hours. As a center
of community, the renewed site will feature

a building and outdoor open space that will
together create an appropriate “civic presence,”
symbolically representing the value that
Cambridge places on education, community,
sustainability, and health and wellness.

This report summarizes the conclusions of

the feasibility study and describes the open
process used to define the programmatic needs,
establish principles and goals, and determine
the best strategy to realize the City’s vision.

Avenues The World School: New York



1.1 Project
Summary

Project Definition

The project site, located at 197 Vassal Lane,
currently houses the existing Tobin Montessori
Lower School, and the Vassal Lane Upper
School. When complete, the new school building
will accommodate up to 979 students as
follows:

336 students in the lower school
(JK to 5th grade)

450 students in the upper school
(6th to 8th grade, including 75 SEI students)

68 students in the (ASD) Program
(including the two schools)

45 students in Special Start

80 students in the Department of Human
Services Programs (DHSP) Preschool

Total: 979 Students

To provide high performance learning
environments for this diversity of programs, the
Preferred Option calls for the demolition of the
existing school building and the construction of
a new building of approximately 300,000 gross
square feet.

Process

This year-long Feasibility Study began with
visioning workshops in March 2019, and will

be completed in March 2020. The process
included the following phases of work: Visioning
and Programming, Creative Analysis, Design
Development Options, and the selection of a
Preferred Option. The process was intensive and
broadly engaging, and the resulting Preferred
Option was shaped by extensive input from
stakeholders and the design team.

Education programming and design experts
worked collaboratively through a series of
visioning sessions and focus groups meetings.
These meetings were attended by the school

Image 1.1a Community Meeting
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Principals, representative teachers and staff,
CPS department heads and administrative
personnel, and City Human Services staff

to create an Educational Specification that
embodies the unique educational needs

that capture the mission and vision of each
of the existing and proposed programs. As
appropriate, school members, CPS academic,
and administrative staff participated in a
space needs survey to provide further input to
the team. Benefiting from the City’s prior two
projects at the MLK Jr/Putnam Street and the
King Open/Cambridge Street Upper School
sites, the Educational Specifications

were informed by lessons derived from the
programming, use and operation of those
precedent facilities.

The study team is comprised of architects, civil,
traffic, geotechnical, structural, mechanical,
electrical, plumbing/fire-protection engineers,
and specialty experts for survey, acoustic,
audiovisual, commissioning, cost estimating,
embodied energy, foodservice, hazardous
materials, and Net Zero energy consulting. The
existing site and building were concurrently
analyzed as the Educational Specifications
(Vol. 2) was developed. This was done while
the schools were in session to ensure that the
analysis represented typical in-use patterns and
conditions.

Early in the Creative Analysis process, meetings
with the community began. Collectively, all of
these diverse inputs and analyses informed the
initial options for the project. As the process
helped develop and refine the options that
resulted in a preferred option, the extent and
the range of stakeholder engagement. From
the visioning and programming meetings with
educators, administrators and City officials,

to the active participation of members of the
community at publicly advertised meetings held
in the school auditorium - the process was open
and responsive.

Ultimately, the Preferred Option that evolved
from the process is a demonstration that the
City seriously listened and, with the design team,
responded to the input received. This Feasibility
Study Report and Education Specification
summarize the resources that will be made

available on the site to accommodate the
City’s, CPS’s, DHSP’s and the community vision
for the site.

This process of active engagement is illustrated
by the numerous meetings conducted by the
design team during this period, including the
following:

47 Focus Groups

23 Steering and Executive Committee

6 Community (including one focus group)

11 City department

8 City Manager

8 City Council and School Committee members
5 Geotechnical / Stormwater

5 Visioning Sessions

Total: 113 Meetings

The Preferred Option: Crossroads

Crossroads is a direct result of the engagement
process and strikes an effective balance
between the Educational Specifications, the
organizational and design principles derived
from the visioning and programming process,
and the traffic, open space and massing issues
that derived from site analysis and significant
community input.

With its compact footprint and massing,
Crossroads will create an efficient, dynamic,

and exciting place to learn. Each program is
organized around the “Heart of the School,”

a Community Commons. A crossroads of
circulation connect the building with the outdoor

playground through the shared program spaces. This

central “heart” within the building will feature
the learning commons for each school, organize
the dining, gyms and auditorium, and it will help
build upon the already strong relationships and
communication between the lower and upper
schools. It will provide each school with its own
distinct environments and resources tailored

to their specific programs. The “Heart” will also
foster the community school program and be the
locus for after-hours use of the building.
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From the very arrival on site, the “Heart of

the School” will address one of the key design
principles identified by the stakeholders: the
importance of creating a clear identity and
presence for each of the three major programs
on site, while also addressing safety and
security. Balancing these goals, the “Heart” will
provide a single, secure point of entry for the
lower and upper schools, while clearly defining
the presence and the domain of each program.

Each program will engage the “Heart” but

be provided with its own distinct and secure
environment that satisfies space needs, and
organizational principles. The Tobin and Special
Start will occupy the entire three-story wing east
of the “Heart of the School”. The Children’s
House and Special Start will be co-located on
the first floor, the Lower Elementary on the
second and the Upper Elementary on the third
floor.

Image 1.1b Preferred Option Site Plan
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Image 1.1c Preferred Option Massing View

The western wing of the building will house the
Preschool and some administrative functions
of the Vassal Lane Upper School on the ground
floor. The co-location of all of the programs
serving the youngest children in the building
on the ground floor, in both wings, will enable
efficient sharing of resources and allow for

the easy movement of these young students
throughout the school and grounds. Upstairs
in the western wing of the building, the Vassal
Lane Upper School’s interdisciplinary, grade
level “neighborhoods” will each occupy their
own floor.

Each wing will have easy and direct access to
the shared spaces surrounding the “Heart of the
School” (dining, the gyms and the auditorium)
which will be housed in a volume directly north
of the academic wings, and adjacent to the
outdoor recreation and fields of Father Callanan
Playground. With the most compact footprint of
all the options studied, the Crossroads Option will
provide a diversity of recreation, recess, physical
education and active, experiential learning
opportunities, including the CitySprouts garden
for all grades, as well as for the community.

Sustainability/Net Zero/Resilience

Sustainability is very important to the
progressive residents of Cambridge and the
City’s sustainability goals for this project reflect
this. The primary sustainability goals for this
project are -

o Net Zero Emissions
e Energy Efficiency/Net Zero Energy potential
e Site and Storm Water Control

e Integrated Parking/Traffic Management

Indoor Environmental Quality (fresh air,
thermal comfort, daylight and views)

Sustained maintenance

To reach these goals, it is essential to have an
integrated design approach that results in a
truly effective high-performance building. Each
phase of design presents different opportunities
to achieve these goals and the design team has
already begun to set the stage for Schematic
Design. This is most evident in the orientation of
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the building on the site. The mass of the building
oriented along an east-west axis enables
effective sunlight control and reduces heat gain
and glare within the building. This will have a
positive impact on both the cooling load and

the quality of the natural light in the learning
environment. The Preferred Option begins to
integrate site and storm water control measures
into the landscape concept, and begins to locate
the 1.25 million gallon stormwater storage tank
that will enhance community resiliency during
major storm events.

During this Feasibility Study different options
were evaluated for their ability to achieve Net
Zero Energy on site, or in other words, the
ability to produce as much energy on the site
through photovoltaic panels as would be used
by the building. While the Preferred Option has
laid the groundwork to achieve these goals, its
more vertical massing will limit its available
roof area for photovoltaic panels (PV), and thus
more study in schematic design is essential to
understand what can truly be achieved. A Net
Zero energy project usually achieves between
70-75% better energy efficiency than a typical
building designed to meet the energy code. To
achieve this, design is part of the equation, but
additionally, the users of the building must be
engaged and aware of how they can optimally
use the building to reduce energy use. This is
not a burden, but an opportunity for the building
to become a teaching tool that educates
students and teachers on how energy and water
can be conserved.

Parking & Transportation

One of the unique features of the Preferred
Option that emerged from the community
meetings is that all of the parking on the site
and the car drop-off / pick-up will be located

in an underground parking structure. This
solution allows for more active use of the site
for playgrounds and open space serving both
the schools and the community. Bus drop-off
and pick-up will occur on grade to avoid bus/
car conflicts. Adequate bicycle parking and blue
bike stations will be provided to encourage
alternative means of arriving to the school. A
bike lane will traverse the site from north to
south, helping to connect to the paths at Fresh
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Pond and Danehy Park.
Other options studied and the ranking matrix

Crossroads, the Preferred Option, rose from

an iterative design process that studied and
evaluated numerous options. Many of these
options were dropped from consideration

early on in their development due to one or
more significant shortcomings in satisfying the
Educational Specifications, the principles and/
or other factors. Three distinct options led off
the conversation with the community, and their
consideration contributed to the development of
the Preferred Option:

e Renovation/Addition - This option
attempted to modernize and expand
the existing building. The modernization
would have required significant
upgrades within the existing building
and the limitations imposed by the
existing building would have required
a large addition to the north of the
building across the site

e Wings - This option would have provided
some of the same organizational
attributes of the Preferred Option, but
would have been located on the site to
the north. It featured separate entrances
for each program. With a three story
massing and a larger foot print than the
Preferred Option, it did not provide as
much open area as the Preferred Option.

e Pavilions - This option arrayed each
program along a north-south “spine”,
creating a variety of courtyards between
pavilion-like structures housing each
school. Like Wings, it featured separate
entrances for each program, but its
larger footprint also did not provide as
much open area as the Preferred Option.

To help assess each option and identify the
preferred option the following matrix was
prepared to rank each option relative to a list of
comparable attributes. The highest score was
selected as Replacement, which evolved into the
Preferred Option: Crossroads.



1.2 Design Options
Matrix

This Design Options matrix was used to assist

in the selection of the Preferred Option. The
Educational Principles and Architectural Goals

in Section 2, along with the Design Drivers of
Section 3 are summarized in these measures.
Each of the four options: Renovation/Addition,
Wings, Pavilions, and Replacement, were ranked
against the measures. A value of O to 3, with 3
being a best fit, was given to each measure.

Factors where all of the options performed the
same are not included in the matrix. They are:
Life-Long Learning, Building Design, Building =
Program, and Design Process. These were Image 1 Od Preferred Optlon Massmg Vlew
discussed and will come into play during the

design phases.

RENOVATION/ADDITION WINGS PAVILIONS REPLACEMENT

Design Goals

Resilience Ow 3a 2 e= 2 =

Sustainability, ZNE 1= 3a 3a 2 =
Education Principles

Identity & Arrival 1le= 2 == 3a 3a

Heart of School 1= 2 = 1= 3a

Efficient Sharing Ow 2= 2 = 3a

Open Space Diversity 1= 3a 2= 3a

Direct Outdoor Access 3a 2 == 3a 2 ==
Community Partner

Traffic and Parking Ow 2 = 1= 3a

Contiguous Open Area 1= 2 = 1e= 2 ==

Building Size/Footprint oOw 2 = 1= 3a

Site Circulation oOw 2= 1= 3a
Total 8 25 20 29
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1.3 Project
Schedule

The design process began with the Feasibility
Study in February 2019 and continued

through March 2020. This Feasibility Study
phase consists of conducting investigations

to establish the building organization, form,
program, and viability resulting in a Preferred
Building Option. This document summarizes the
investigations and conclusions that resulted in
the Preferred Option that will be used to guide
the building design and construction moving
forward. Normally a 10 month process, the
Feasibility Study phase for this project was
extended to allow for additional community input
before choosing a Preferred Option.

Design

Schematic Design is the phase when the
building project begins to take shape. More
detailed studies, including traffic, will inform
the ultimate configuration of site elements,
interior layouts, building materials, and system
choices. For the Tobin Montessori Vassal Lane
Upper Schools project this phase is expected
to take approximately 6 months, beginning in
late March 2020 and finishing in September
2020, the result is a set of drawings and
documents. The project will need approval from
the Cambridge City Council before moving on to
the next phase.

Design Development phase continues the
refinement of the design. Where details are
examined and products are chosen. Because of
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the extent of the detail, decisions can be made
on how the construction budget may be spent.
This phase will last approximately 8 months,
from late September 2020 to June 2021.

Construction Documents is the final

design phase where detailed drawings and
specifications are created that can instruct
the construction team on the design intent
of the building. The documents are issued at
a mid-point to allow for detailed review and
cost estimating before a final set is issued

to establish a Guaranteed Maximum Price
(GMP) for construction. This phase will also
take 8 months, running from June 2021 to late
February 2022.

Construction

Construction is expected to last an additional
two years. Teachers and administrators will
move into the new school in August 2024.

In order to ensure that the construction can
be completed on time, three Early Packages
(EP) will be issued by the design team: EP 1 is
Abatement and Demolition in Fall of 2020; EP
2 is a site work package for Soils, Stormwater
Tank, and Ground Source Heat Pump (GSHP)
wells in early 2021; and EP 3 is for the
superstructure including Foundations and
Steel to be issued at the same time as the 60%
Construction Documents package.
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2.0 A School Designed to
Enhance Educational Success
for Each Stage of Development

At the outset of the project, visioning sessions
with each program were attended by a variety
of parents, teachers, school administrators,
student support staff, and district and city-
wide representatives. The attendees of each
session were intentionally diverse, in order to
broadly represent each of the stakeholders. The

User Group Meeting

conversations that ensued explored ideas about
how children learn, how teachers teach, what
was unigque about the school’s culture, what
defined their learning community, and what
sustainable design means to their program and
constituents.
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2.1 Visioning

The Tobin Montessori Lower School

Tobin is the first and one of few public
Montessori schools in the country. It serves
children from diverse backgrounds, represented
by the over 30 languages spoken by the
students and their families. As an accredited
Montessori program it follows the curricula and
pedagogy of the Montessori Method, and the
participants of the visioning sessions shared
the following key Montessorian ideas that
should inspire the design:

e Educate the Whole Child

e Attend to Individual Needs: provide
opportunities for all to rise up, include
marginalized voices, recognize
achievements of all

e Encourage Independence
e Foster Collaboration
e Engage Nature

As a public program, in supporting these the key
ideas, the school can tap additional resources
that would be unusual in a private Montessori
program, including Occupational and Physical
Therapy, and other student support services.
The school’s passionate belief in the Montessori
Method and its unique resources draw
numerous visitors to the school each year.

As the conversation continued, each of the
participants shared their individual hopes and
dreams for the new building;:

e |t should reflect Tobin Montessori’s values
and approach to learning

e Every child should be able thrive and feel
accepted

e |t should foster independence and resilience

e [t should be welcoming, and safe for
students, teachers and families

e It should be joyful
e |t should provide open spaces

e |t should contain lots of natural light

22 PERKINS EASTMAN

e It should represent the future of learning
and teaching

With these initial insights about the Tobin and
this understanding of the group’s higher order
goals, this meeting and subsequent focus
groups, further explored these ideas and goals.
Those conversations are articulated the design
and organization principles that follow in the
next section.

Vassal Lane Upper School (VLUS)

Created through the Innovation Agenda,

upper schools are a relatively new idea in the
Cambridge Public Schools. As such, Vassal Lane
Upper School’s (VLUS) culture is still evolving.
Currently, the students and the school are

very diverse. Students are urban and savvy,

and aware of the world around them. They are
perpetually learning, and the culture generally
places great emphasis on equity and social
justice.

Like the Tobin, the Vassal Lane Upper School’s
diverse population speaks more than 30
different languages. To serve the varied
backgrounds and needs of the children and
their families, the school offers three programs:
General Education, Sheltered English Immersion
(SEl) and a special education, Autism Spectrum
Disorder (ASD) Program offered by the Office

of Student Services (0SS). The school also
features a co-teaching model designed to
support more individualized instruction.

The environment created for the VLUS should
respect and respond to the diverse and varied
needs of the students, and also understand the
distinct developmental needs typical of middle
school age children. Middle school students are
growing physically, intellectually and emotionally.
They are more autonomous and independent;
they are growing larger, and are more physically
active; they like to socialize; and they are
“creatures of technology.”

Middle School students are coming to terms
with their identity, and they need social/
emotional support as they grow and develop.
The environment should support their growth
and emerging identities, such as providing



School Organization Bubble Diagram
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gender-neutral bathrooms, and it should impede
bullying by enabling easy formal and informal
interaction with, and supervision by, adults.

As the visioning conversations continued, each
of the participants shared their individual Hopes
and Dreams for the new building;:

e |t should reflect VLUS’ values and approach
to learning

e |t should feel their own: provide a distinct
identity for VLUS

e It should be designed for the dynamic nature
of middle schoolers

e |t should inspire learning and teaching

e It should be welcoming, joyful, and “homey”
for students, staff and families

e [t should make every student feel that they
matter

e [t should be safe/calm/comfortable and
foster community

e [t should be full of sunlight and breathable
air
e It should support future growth for

enrollment and teaching/learning
possibilities

e [t should be connected to nature: bring the
outside in & the inside out

e |t should provide larger classrooms for larger
students and to support co-teaching

With these initial insights about the VLUS and
further understanding of the group’s higher-
order goals, this meeting and subsequent focus
groups further explored these ideas and goals.
Those conversations are articulated the design
and organization principles that follow in the
next section.
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Department of Human Service Programs:
Preschool and Community School

The Department of Human Service Programs
(DHSP) culture is welcoming to families, and
built upon kindness and inclusion. DHSP
currently operates a Community School program
on-site serving children ranging in age from
three to eleven years old that serves as an after
school enrichment opportunity. The program
serves approximately 112 children that all
attend the program during the day, and the
majority of the children are drawn from the
earlier grades, typically up to first grade. Current
offerings for older children are restricted due

to space limitations. The new building should
increase the programming opportunities for
students from grades two through five by
providing additional appropriate space.

With a growing need for Preschool programming
across the city, DHSP is also planning to provide
a new program at the new building. DHSP’s
preschool programs have the State’s highest
quality rating and can help meet Cambridge’s
early childhood education needs on the site. To
do so, the new program will target approximately
80 children, between 2.9 and five years old.

The majority are expected to be three and four
years old. Within the new building, this program
should have proximity to the Children’s House
and Special Start to help all of the young
children in the school to grow into strong members
of a diverse and multi-cultural community.

As the visioning conversations continued, the
DHSP participants each shared their individual
hopes and dreams for the new building:

e Collaboration should be encouraged
between the Tobin & DHSP to benefit the
children

e The space should reflect creative, open and
flexible possibilities for children to learn,
grow and build community

e Provide room for senior programming

e Foster a sense of community with
opportunities for collaboration

e Create a place that is inviting for young
children and families as well as older teens



e Offer access to green courtyards and
playgrounds

e Provide community space for engagement &
activities

o Create great places outdoors as well as
indoors

With these initial insights about the DHSP and
this understanding of the group’s higher order
goals, this meeting and subsequent focus
groups, further explored these ideas and goals.
Those conversations are articulated in the
design and organization principles that follow
in the next section.

Site Amenities & Community Resources

Each of the programs housed within the
building has distinctive needs for outdoor
education, recreational and physical education
opportunities. These range from
developmentally appropriate playgrounds for
the youngest DHSP and Tobin students, and a
place for outdoor education like CitySprouts, to
social spaces for Vassal Lane students, and
athletic fields for school physical education and
school and summer sports programs.

In the forums held with the community, open
space was also highlighted as a critical issue
for the new design. The community spoke
passionately about retaining the amount of
outdoor space on site. Through the
conversations, the design team recognized the
important role that Father Callanan Playground has
played in the community, and understood the
community's desire for continued access to
basketball, baseball/softball and playground
space for after hours use.

Another synergy arose when the community
also expressed a desire to have bicycle access
across the site from Concord Avenue to Vassal
Lane continuing Cambridge's bicycle network
and further enhancing connectivity to Fresh
Pond. Students, staff and members of the
community will all benefit from these
amenities.
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2.2 Principles

Through the visioning sessions and subsequent
iterative rounds of focus groups, each
program’s ideas about teaching, learning,
community, culture and sustainability continued
to be refined and elaborated upon. These
refinements are captured in the following
principles. These organizational and design
principles will guide the design of learning
environments that are uniquely tailored to
support each of the programs individually,

and collectively. In addition to guiding the
designers, these goals/principles can help the
stakeholders assess the developing designs,
ensuring that they reflect and respond to the
vision established at the very beginning of the
project.

Tobin Montessori Lower School

1. The school, the neighborhood and
classrooms should create a home-like
ambiance for students.

The Tobin school should be welcoming,
and reflect the principles established
by the Montessori program. Natural
light, finishes, and furniture will play a
key role within each classroom. Age-
appropriate furniture, shelving and
counters provide ample opportunities
for discovery and use, and help to
establish the “house for children”
atmosphere embodied in the
Montessori principles.

2. The design should engage the front office
into a welcoming arrival.

The entry sequence is an important
part of a student’s day. The main entry
should be secure, yet welcoming, and
expand upon the Montessori values.
The main office and reception should
be at the building main entrance
convenient to the Tobin’s academic
space. Visitors will arrive at an
identifiable, secure entry sequence
which will also enable staff to greet
visitors in an open, and inviting public
space.
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3. The school should foster community by
creating academic neighborhoods.

Creating three distinct academic
neighborhoods will help break down the
scale of the school, and promote teacher
collaboration. The Children’s House and
Special Start will share a neighborhood,
creating an opportunity for a dynamic
central dining area and breakout
activity space for children to enjoy right
outside the classrooms. The extension
of learning from the classroom into the
neighborhood breakout area allows for
more group activity space, and shared
opportunities between classrooms.

The Lower and Upper Elementary
neighborhood wings will also feature an
open breakout space for group learning
and reading, (Images 2.2a-2.2d).

Diagram Color Key:

Lower School Classroom

Restroom/Storage
. Resource

Shared Support

Circulation
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Image 2.2a: The Children’s House Neighborhood
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Image 2.2b: Special Start Neighborhood (may be
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Image 2.2d: Upper Elementary Neighborhood
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Vassal Lane Upper School 4. Situate the specials to connect the

community.
1. The design should establish a strong first untty

impression for the Upper School. Centrally locating the Visual and

One of the problems with the existing
facility is the location of the Vassal Lane
program on the upper floor, preventing
the school from having an identity within
the building and at the main entrance.
The design should establish an identity
and first impression for the Vassal Lane
Upper School upon arrival at and into
the building.

2. The design should engage the front office
into a welcoming arrival.

The main office should be a part of the
new welcoming experience for Vassal
Lane. Like Tobin Montessori; the Vassal
Lane main office and reception should
be located at the building’s entrance.
This will be the first opportunity for
Vassal Lane to have a ground floor
presence to receive visitors and direct
them to the appropriate academic
neighborhoods.

3. The school should foster community by
creating academic neighborhoods.

Three interdisciplinary neighborhoods
will help foster relationships

between students and teachers and
promote teacher collaboration. The
neighborhoods will be organized by
grade level, (sixth, seventh, eighth), and
each will feature a section of the SEI
program, so students from all grades
can access the general classrooms.
Each of the neighborhoods will also
include a breakout space, overlooking
outdoor views (Images 2.2e - 2.2g).
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Performing Arts should provide the two
schools with direct connectivity to all
the shared program spaces. Each of
the three Vassal Lane neighborhoods
will have convenient connections to

the Visual and Performing Arts, the
multipurpose gymnasium, the Learning
Commons and dining. This central
location for these program elements will
facilitate scheduling and reduce passing
time, and it will allow for convenient
Community School use after hours
(Image 2.2h).

5. The design should locate the Learning
Commons as the heart of the school.

Libraries have evolved into a center for
collaboration and the creative use of
technology and accordingly, the Learning
Commons should become the heart of
the school, connecting and centering
the academic neighborhoods and the
building’s shared program elements.
This location is both symbolic and
functional as it will visually establish
learning as the centerpiece of the
school, and it will provide easy access,
and inspire serendipitous use by
students (Image 2.2h).

Diagram Color Key:

Upper School Classroom
Storage

Small Group Room/
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Enable continued development of the
Upper School program.

The school should allow for continued
development of the Upper School
Program. With the projected enroliment
over the next five to ten years, the
Upper School will provide flexibility for
the anticipated growth. The co-teaching
classroom should provide flexibility

for continued development of the
curriculum, pedagogy and technology.

LIFE oT/PT
COACH
SHILLE COUNSEL OFFICE

COACHES

LEARNING COMMONS

ART

Image 2.2h: Upper School and Shared Space Affinities
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Preschool

1. Design should create a Preschool
classroom neighborhood.

The classrooms will be gathered
together to form a neighborhood
centered on a shared kitchenette. This
strategy will enhance collaboration and
reduce movement between classrooms
and the shared program, such as the
Gross Motor room. The neighborhood
will also provide breakout space off

the kitchenette, similar to the other
academic neighborhoods, with space for
extended learning and view connections
to the outdoors, (Image 2.2i).

2. The design will include a welcoming and
home-like setting for Preschool children.

The Preschool should have a separate
entry from the Lower and Upper Schools,
to establish an identity and facilitate
secure pick up and drop off throughout
the day. This additional building
entrance will connect to the classroom
neighborhood and provide a direct route
for parents to walk their children to class
without walking through the other two
schools. The administrative office and
reception will have the opportunity to
greet visitors as they enter the building
and simultaneously enhance security.

GROSS MOTOR

Diagram Color Key:

Preschool Classroom

Storage
TEACH.
WORK

Administration /
Shared Support

Circulation

Image 2.2i: The Preschool Neighborhood

3. The school should provide developmentally
appropriate outdoor spaces.

The Preschool will have direct access

to developmentally appropriate outdoor
space within a secure play area just
outside their classroom neighborhood.
Similar to the Tobin Montessori, the
outdoor space will include space for
outdoor learning, and gardening, as well
as play activity space.

4. Pairs of classrooms will share bathrooms.

To allow for convenient and efficient use
of facilities, classrooms and bathrooms
will be paired. Bathrooms will include
shared storage and changing space for
students. A connecting corridor space
will allow for both classrooms to share
the restrooms without disturbing the one
another.

PRESCHOOL PRESCHOOL

ADMIN.

KITCHEN

ADMIN.

PRESCHOOL PRESCHOOL

ADMIN.
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DESIGN DRIVERS
3.1 DESIGN NARRATIVE
3.2 REGULATORY ANALYSIS
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3.0 A Building at the Crossroad of
Education and Community

Introduction

The Preferred Option for the Tobin Montessori
and Vassal Lane Upper Schools project is

the outcome of evaluating and analyzing 2
development strategies: Existing Renovations
with an Addition and a New Building. For the
New Building approach, we explored a total of
3 options with various iterations (Renovation/
Addition, Wings, Pavilions, and Replacement).
As a result, we evaluated a total of four
options with iterations according to the Project
Principles discussed in Section 2.0 and several
other design drivers including - Project Site, Image 3.0a
Architectural Considerations and Community
Impact.

Project Site

The Tobin Montessori and Vassal Lane

Upper School is located east of Fresh Pond
Reservation in West Cambridge. The

once active clay pit for New England Brick
Company is surrounded by mainly residential
neighborhoods along Vassal Lane, Alpine Street,
and Concord Ave (Image 3.0a). The neighbors
actively visit the Father Callanan Playground
towards the northern part of the site. Parallel :
to Concord Avenue, three baseball fields and Image 3.0b
basketball court serve as a community outdoor
activity space (Image 3.0b), and a pedestrian
friendly buffer from ongoing traffic, (Image 3.0c).
From our site studies, we deduced the following
to be our main design drivers when considering
the project site:

e Urban Design (Maintain relationship to
Neighborhood)

e  Parking and Vehicular Circulation (Relieving
street parking & traffic congestion mitigation)

e Storm water management and Resilience
(2070 100-year storm & Sea Level Rise) Image 3.0c
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Design team meeting

Architectural Considerations

As the design process progressed, there were
architectural considerations that acted as
design drivers to insure that all options put
forth were addressing the main architectural
concerns. One was ensuring all options
provided enough building area to include

all the program components listed in the
Educational Specifications. When satisfying
the programmatic spatial requirements and
adjacencies, we simultaneously focused on
working with the building massing to ensure
indoor to outdoor connections, and placement
on site. Lastly, the City of Cambridge is actively
seeking all their new projects to meet Net-Zero

Design team meeting
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Design team meeting
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Emissions according to their Net Zero Action
Plan. We are actively considering sustainability
Net Zero Energy potential for the project, while
also monitoring the project’s cost. As a result,
the following are our main design drivers in
terms of architectural considerations:

e Building Massing & Program Fit

Sustainability Potential (Site, Water Efficiency,
Materials & Resources, Indoor Environmental
Quality)

e Net Zero Potential (Energy Use Intensity &
Alternative Energy)

e Project Cost




Community Impact

From the early stages of the Feasibility Study
process, the involvement from the City of
Cambridge and the Neighborhood were key
drivers in the development of the Preferred
Option. The City of Cambridge and the Design
Team organized several community meetings in
the span of 10 months where the Neighborhood
provided important insights that influenced

all 8 project options. In the course of all the
community meetings and the written material
submitted to the City of Cambridge, over 590
community comments were reviewed and
summarized into the following main design
drivers (Image 3.0d & e):

e Continuous Open Outdoor Area: should retain
or exceed the acreage from the current Father
Callanan Playground and continue to be accessible to
™ the community.

e Play Space Types: outdoor sport activities
should remain part of the community culture
for young generations to continue to enjoy.
Therefore, one baseball field minimum should
be retained without any overlap with another
athletic field.

e Traffic: Vehicular access coming into the site
from Concord Avenue is not preferred due to
existing traffic patterns. This Feasibility Study
recommends that a Traffic Impact Study be
conducted during Schematic Design phase to
ascertain the impact to the neighboring street
network.

e Proposed Program & Building Size: program
should be reduced to decrease population
and vehicular density allowing the building
program to condense and accommodate more

- i " | open outdoor area.

3-D Model at Community Meeting

Landscape Breakout Group at Community Meeting
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3.1 Design
Narrative

Description

The basis of Crossroads parti is that the Vassal
Upper School, The Tobin Montessori School and
the DHSP Preschool and Community School are
housed in two wings flanking a main entrance,
and roughly parallel to Vassal Lane, in generally
the footprint of the existing structure (see Image
3.1a). The community spaces (the cafeteria,

the gym and the auditorium) are housed in a
volume directly north of the academic wings,
and adjacent to the outdoor recreation and

fields of Father Callanan Playground (image 3.1b). -

The academic spaces and community spaces
are arranged around the Heart of the School, a
central, multi- story space that physically links
many central aspects of the school (image 3.1c¢).

The Heart of the School is fundamentally a
Community Commons, a crossroads of the many
paths students will take throughout their day to
and from the academic neighborhoods to all the
shared spaces offered at the school. From the
Heart of the School it is possible to travel in the
east-west direction to two courtyards flanking it.
A multitude of connections both vertically to the
other floors, and also horizontally to community
spaces can be made from this geographic
center of the school.

Entrances and Identity

A key design principle identified with the school
stakeholders is the importance of creating

a clear identity and presence for each of the
schools. Making distinct entrances for each of
the schools was one of the ways we imagined
satisfying this design parameter. As the

design progressed, and encouraged by other
considerations, a central, single point of entry
was developed for the entire community. This
being the case, a single point of entry simplifies
the security sequence and gives access to the
Heart of the School. Once at the Heart each
program must have its own identity and entry
point to remain consistent and satisfy the
principle (image 3.1d).

N
Image 3.1c “Heart of ‘the School”
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Community Spaces and The Heart Of The
School

The multi-story, Heart of the School is accessed
by the main entrance on Vassal Lane.
Continuing walking north through the Heart
a secondary entrance facing Concord can be
reached. All the spaces planned for after-school
use by the community can be accessed directly
from the Concord Avenue entrance. Internal
doors separate the community spaces from the
academic classroom wings of the Upper and
Montessori Schools allowing flexible secure
a0 ; j control. During the school day administrative
Image 3 1~a\§chéa‘\E:ﬁgﬁce A - suites on the ground floor have visual control of
' the Vassal Lane entrance. The Health Office has
visual control of the Heart of the School and the

S

doors leading to the courtyards. The physical
education offices have visual control of the
Concord Avenue entrance. An entry along the

Building Orientation and Massing

The concept of Crossroads organizes the
classrooms with windows facing a north-south
orientation. This orientation is ideal in that it
promotes the greatest amount and control of
natural light coming into the classrooms, which
in turn reduces energy needed for artificial
lighting and cooling. This has been shown

to improve student outcomes and building
performance (image 3.1e). The massing along
Vassal Lane is four levels on the western side of
the site (towards Fresh Pond) and three levels
along the eastern side, towards the neighboring
homes along Vassal Lane and Alpine Streets
(image 3.1f). This deliberate design refinement
promotes a school building that, while being

a community civic asset, recognizes the
importance of being a good neighbor.

The large volume community spaces, the gym,
auditorium and cafeteria, are placed north of
the academic wings, but at a significant distance
from Concord Avenue. This location also relates
to the planned improvements of Father Callanan
Playground , placing indoor athletic facilities \
adjacent to outdoor recreation uses. This location = ==
limits the impact of shadows cast by the building. { -
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western side of the building provides convenient
access to the After-School program housed on
the ground floor.

Of all the options developed, the concept of
Crossroads has the most compact footprint.
This is achieved by carefully stacking the
program in a logical manner while minimizing
walking distances between the various parts.
For example, the auditorium, a program
component that requires little daylight, is
acoustically isolated and placed above the
music program spaces on the western side

of the site near the neighboring Armory.

This location is optimal because it gives the
auditorium a clear connection to the Heart

of the School with secondary access from
Concord Avenue for after-hours use. Corridors
for circulation surround the auditorium and
serve naturally lit and ventilated classrooms
and other instructional spaces. This layout, with
“dark” spaces at the core, surrounded by light
spaces on the perimeter, creates a compact
and efficient floor plan. Throughout the school,
circulation systems are double loaded for
maximum efficiency. The building enclosure is
as compact as possible while providing natural
light and ventilation to every classroom and
instructional space.

School Administration and the Welcome
Center

The concept of Crossroads locates two satellite
administrative suites for both the Tobin
Montessori and Vassal Lane Upper School on
the ground floor flanking the main entrance.
This adjacency assures that there is a clear
line of sight to observe the building entrance.
The administrative suite for the Preschool and
shared health suite are positioned just passed
the lobby entrance, flanking the Heart of the
School, providing redundant, subtle security by
staff. The balance of the administrative suites
are distributed at other locations in the school.
For Vassal Lane Upper School, there is an
administrative suite on the second-floor entry,
which is the Upper School’s main entry point
from the Heart of the School. For the Tobin
Montessori School, the administrative spaces

are in a suite on the ground floor adjacent to The

Children’s House.

Preschool

The Preschool is on the ground floor of the
school’s West wing along Vassal Lane (image
3.1g). It has a front door from the main lobby
and the Heart of the School, and a secondary
entry along the West controlled by the both the
preschool and community school administrative
suite. The secondary entrance allows for access
from the vehicular drop off along the west side
of the property. This drop off area would be
available when not used by buses. From this
ground floor location preschoolers have access
to shared resources including the gross motor
room. A contained outdoor play area is accessed
directly from preschool classrooms providing

a safe and secure setting for the youngest
members of the school community (image 3.1h).

vtym -2 r’

Image 3.1h Preschool

PrograFn and Outdoor Play Area
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Learning Commons

One of the most important instructional spaces
serving both the Montessori and Upper Schools
is the Learning Commons. Replacing the library
of former schools, this space will continue

to house the schools’ hard copy books but
additionally it will offer an environment suitable
for interactive learning and teaching using the
latest technologies. The importance of this
space is expressed by its location in Heart of
the School. The Learning Commons is split
between levels 2 and 3 (image 3.1i). Students
from any grade only walk a short distance

and up or down a maximum of one story to

get from their classrooms to their respective
Learning Commons. Additionally, to emphasize
its importance as the Heart of the School, the

Learning Commons is located to provide natural

light and views to both the east and west. On
one side, a multi-story view of the Heart of the
School structure, and on the other, a view of
the courtyard and play areas. While oriented
to the east and west, these view windows will
be somewhat protected by the length of the

adjacent wings - something that will be studied

during Schematic design. Dividing the two
age groups into distinct Learning Commons
areas supports opportunities for creating age
appropriate spaces dedicated to each of the
learning communities. In addition, through
thoughtful location of a communicating stair,
both spaces can still function as one when
desired.

School Organization, Tobin Montessori

The concept of Crossroads creates a compact
footprint affording classrooms ample natural
light while providing convenient access to

teacher work and support spaces in the interior.

To achieve this the Tobin Montessori was
organized on three floors (image 3.1j). The five
Children’s House classrooms and the three
Special Start classrooms are located on the
first floor along with the Main Office. This first
floor location provides direct access to outdoor
spaces and extends the learning opportunities

and instructional space to the landscape areas.

Lower Elementary Grades 1 to 3 are directly
above on the second floor which can be quickly
accessed through the main stair in the Heart
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Image 3.1i Learning Commons
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Image 3.1j Tobin Montessori School

of the School, or an elevator in the Lobby. The
Upper Elementary Grades 4-5 are all on the
third floor of the Eastern academic wing. All
three levels are connected by an internal stair
that doubles as the required means of egress.

On each floor of the Tobin Montessori school
there is an extended learning space that

can be used for collaborative project work by
small groups. The extended learning areas

on each floor are strategically located to
gather natural light and direct it to the internal
corridor areas. This central area also promotes
casual supervision from adjacent classrooms,
teacher work areas and other offices which are
distributed on each floor to enhance the subtle
security of the school.



Image 3.1k Vassal Lane Upper School
) )

Raa dl

-

¥, 5

Nt

Image 3.1l Professional Development

School Organization, Vassal Lane Upper
School

The Crossroads option locates the Vassal

Lane Upper School on levels 2 to 4 of the west
academic wing (image 3.1K) . This location

is above the Preschool and directly adjacent
to the Heart of the School. A stair internal to
the neighborhoods links them together and
provides the required means of egress. Each
neighborhood is complete with teacher work and
support spaces plus extended learning areas,
which are strategically located to provide for
natural light and ease of supervision.

A Community of Professionals

In order to allow for collaboration among
teachers to foster curriculum interconnectivity
and professional development, properly located
support spaces are included in the design of
the preferred option. The teacher workspaces
become the heart of each floor within each
academic wing. The Professional Development
Multi-Purpose space is located at the connection
between the Tobin and Vassal Schools providing
equal access to all the teaching communities
(image 3.11). Teacher workspaces are also part
of the Preschool learning neighborhood.

Garden, Dining and Food Lab

Just as the Learning Commons is more than

a library, the vision for dining is more than a
cafeteria. As an important shared teaching and
learning opportunity, the food lab is centrally
located, directly below the Learning Commons.
Its on-grade location, with abundant natural
light, also allows direct access to outdoor
seating, and for students to participate in
maintaining a garden appropriate for the
seasons. This garden can become an outdoor
classroom while at the same time providing
fresh herbs to be used in the main kitchen.

Site Amenities

Both the schools and the community expressed
significant interest in having active outdoor uses
on site. The following are site amenities
identified in the Crossroads option that will be
developed at the Schematic Design stage:

Play and recreation areas for the various
schools benefit from the reduced site area that
was dedicated to vehicular movement and the
building footprint. A variety of outdoor play and
recreation spaces are imagined, including
passive spaces, areas with play equipment, and
active spaces for running and ball-play. The
Tobin School play area is closest to the Tobin
School to the east of the site. This space and
equipment are shared with the community and
are easily accessed from Vassal Lane and
Concord Avenue. The current fields at Father
Callanan Playground will be updated to provide a
regulation size Youth Little League Field and a
U12 Soccer field.
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The landscaping of the site for the benefit of

the schools and Father Callanan Playground has
been carefully considered. The positive benefits
for the school and neighboring community are
equally important.

Access pathways on both the east side of the
site, as it exists today, and the expansion and
refurbishment of the multi-modal path on the
west side of the site will be created addressing
the goals of the Envision Cambridge Plan.

The two courtyards flanking the Heart of the
School are significant features of the outdoor
space and have the capacity to also function as
an outdoor teaching space. The courtyards have
perimeter fencing with decorative gates.

The site will become part of a larger bike
network and encourage ridership. Bike routes
on the site are marked, leading from all site
entry points to bike parking areas located
strategically near the entrances around the
school. Fun sculptural bike racks are placed
throughout the site to encourage bike use and
create elements of interest within the
landscape. Lastly, indoor bike storage will be
provided for staff.

The Crossroads option earned preferred status
partly due to how it organizes the parking and
vehicular flow. Space is allocated below grade
for the parking of approximately 150 cars: 100
parking spaces dedicated for faculty and staff,
and 50 short-term drop-off parking spaces. This
means that the presence of vehicles

on site, excepting buses, is minimized and
strategically located. A vehicular drop off lane is
being created below grade to safely pick

and drop off students that come by car (image
3.1m). Considerations for the ventilation of this
below ground space will be advanced during
Schematic Design. Additional traffic studies for
the site and area are also anticipated.

Building Components

A carefully considered building envelope

will have a significant impact in the energy
conservation aspirations for this learning
community. This includes, but is not limited

to early design considerations for materials,
exterior wall and roof systems, exterior window
and curtainwall systems, light-shelves, shading
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devices, skylights, and interior door and window
systems. The City of Cambridge expects this
building to have a minimum of a 50-year life
expectancy. Different components will have
different life expectancies. The building design
considers energy efficiency, flexibility to meet
changing curriculum needs, inherent durability,
and ease of maintenance.

Energy Efficiency

In addition to optimizing the north-south
orientation of classrooms, other features are
employed to effectively control glare and heat
gain/loss through the walls. To balance the wall
to window ratio certain targets are established
which, together with parametric analysis, will

Image 3.1n



help guide the design of the facade in the next
phase of Schematic design (image 3.1n):

e Overall Building: +/- 30% glazing or windows

e South/North facing facades: +/- 35% glazing
or windows

o East/West facades +/- 20% glazing or
windows

It is advisable that the windows and curtain
wall systems be of a thermally broken type of
construction within the frame. The shading
coefficients and visual transmittance values

of the glass will be adjusted to respond

to the orientation on the building. Glazing
elements facing east and west are overlaid
with a vertically oriented fin shading system to
minimize the impact of the sun when it is at
lower angles in the sky. The exterior opaque
walls have insulation (approx. R-30 for insulation
only) applied to the exterior of the structure

to minimize thermal bridging from inside to
outside through the structure. An air/water/
vapor barrier will be installed on the warm side
of the insulation and the exterior cladding will
be installed as a rain-screen system with an air
space between the cladding and the insulation
to allow any water that may migrate through the
cladding to be managed and directed back to
the outside before it ever has an opportunity to
reach the wall.

To allow natural light to penetrate deep within
the classrooms a clerestory window system
will be analyzed for the exterior envelope. The
system will also include a light-shelf on the
inside of the south-facing classrooms with the
purpose of bouncing light to the ceiling and
deeper into the room. This effect is enhanced
by the 14’ floor-to-floor dimension of the
typical floor which serves the added benefit of
supporting adequate space for building systems
such as ventilation ducts and sprinklers.

This space allows for coordinating systems

in the plenum space as well as supporting
proper access for maintenance. As the energy
conservation and on-site power generation
opportunities are better understood, the
design will explore the addition of photovoltaic
panels on the exterior, south facing sunshade
devices to increase on site power generation
opportunities.

The roof construction also plays an important
role in the energy efficiency of the building.
Insulation with a target value of approximately
R-40 is being examined, plus the additional
value of a green roof system where they may
occur. The green roof not only helps to keep

the roof cool and control storm water, but it
also protects the membrane from harmful UV
rays of the sun which eventually cause the
degradation of the roof over time. PV panels will
be accommodated on ballasted roof supports
as well as a canopy structure that “floats” above
rooftop equipment and learning spaces.

Flexibility

The size of the classrooms has been developed
to comfortably accommodate the maximum
number of students allowed by contract

within the City of Cambridge while providing
instructional set-up flexibility within. Ample
storage will be provided, as well as wall space
for display and writing surfaces.

An emphasis in acoustics within and

between classrooms and offices needs

careful consideration through optimized wall
construction and materials selection, and
isolating sound within very noisy spaces such as
the music rooms. Additionally, special attention
to the selection of materials for the atrium
space needs to be given so that the acoustics
within the space are active and yet comfortable
even at the busiest of times.

Some aspects of the shared spaces in the
school are offered for community use after
school hours. For this reason, it is necessary to
engineer the security systems, lighting systems
and the mechanical systems to be flexible to
accommodate a variety of uses at a variety of
times. The design of these spaces will be given
special attention so that storage for daytime
school use is separate from after school
program use and transitions between uses can
occur with ease.

The preferred option maximizes connectivity
between indoor space and outdoor space
supporting the use of outdoor spaces as
learning spaces as well. Roof spaces can
become integral teaching spaces in addition to
the on-grade opportunities such as the garden
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outside the cafeteria and food lab. The roof , Mg
above the Heart of the School is flanked by B ,4'\4\/ - («(
the Vassal Lane academic wing to the south “ - <(
and the Shared spaces to the north, creating a /r"“ A
protected, three-sided courtyard, fundamentally r

an outdoor classroom that captures views of /V / J

Fresh Pond to the west (image 3.10).
Durability and Maintenance

Interior and exterior materials will be selected
for their durability and aesthetic value. Flooring
choices for public spaces are crucial for a long :
lasting low-maintenance school. Consideration / w
of the benefits of a product like terrazzo out- ' |
weighs the potential initial cost increase to the ~ Image 3.10

project. Materials such as this will be evaluated

through a cost/benefit analysis, as appropriate.

Other items such as finishes on railings will be

selected so that the on-going need for repainting

and finishing will be either eliminated or kept to
a minimum.

The placement of building system components
that require maintenance and controls that
require monitoring will also be an important
criterion as the design evolves so that filters and
parts can be replaced without undue disruption
and anomalies in the systems performance can
be identified early. Even the type, location and
lifespan of light bulbs becomes important to
keep an energy efficient building performing at
its peak.
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3.2 Regulatory
Analysis

Zoning

The Tobin Montessori School and Vassal Lane
Upper School are located in West Cambridge-
Neighborhood 10. With a population of
approximately eight thousand, West Cambridge
is considered a relatively low-density
neighborhood, according to the Cambridge
Community Development Department.

The site at 197 Vassal Lane is zoned for both
OS: Open Space (public parks and recreation
facilities and other public facilities) and B:
Residence B (“Res. B”) (two family or semi-
detached dwellings). The surrounding context is
zoned Residence B to the north and east, and
Business A to the west (Image 3.2a).

Image 3.2b Preferred Option Zoning

Article 97

Under Massachusetts State Constitution,
Articles of Amendment Article XCVII, the site
has 4.96 acres of Open Space protected under
Commonwealth of Massachusetts Executive
Office of Environmental Affairs EOEA Article

97 Land Disposition Policy of 1998 (Appendix
Ad.4a 1.1). The City of Cambridge is managing

_ the process of interpreting the definition of open

space, the required area, and the allowable
uses of the space on this site. The design
options have focused on evaluating alternative
options for the configuration of the program on

" the site to maximize the acreage of protected
~open space for that configuration.

7\ Building Code Requirements:

i “.- ‘\\:7";

R ® ’.J i i
Imaée 3.2a Existing Tobin Zoning

The existing building is located partially within
Res B. zoning and partially in OS (Image 3.2b).
The proposed new building is sited relatively

in the same location, with an extension to

the north-east. According to 4.56b Table of
Institutional Use Regulations, both portions of
the site may be used for educational purposes.

The project will need to pursue variances and/
or special permits for building height and
maximum FAR allowed. The City of Cambridge
will manage the process and determine the
preferred approach for acquiring relief.

Building Use: Educational Group E

The new building will be fully sprinklered,
three-and four-stories, and approximately 60’
high, not including mechanical screening and
penthouses. According to Tables 504.3 &
506.2 of the IBC, the project would likely be

of Construction TypelB, 2A or 4A. The design
team is exploring using Construction Type 4A, a
hybrid of steel and heavy timber construction.
This approach would likely require building
separations and will be further explored in early
schematic design.

During Schematic Design, the team will engage
the code consultant, Hastings Consulting for a
more through code analysis.
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Residence B & Open Space

CATEGORY REQUIRED PROPOSED IN REF. RELIEF REQUIRED
PROJECT
Res. B Residence B: two family or semi-
detached dwellings To be determined if a
0OS (Open Space): Public parks and change of zoning will
recreation facilities and other public be recommended or
Zoning District facilities required
Overlay District None None
Uses Educational Educational 4.56
5.54.2 FAR shall not exceed existing FAR on
lot, except Planning board may approve an
increase in FAR to 1.25 for any portion of
the lot located within a residential zoning
Max. Ratio of Floor Areato Res.B: 0.5 Table 5-1 & district (but excluding portions of the lot
Lot Area 0S:0.25 Table 5-5  located within an OS district)
Res.B: 6,000 SF Res.B: 111,193 SF  Table 5-1 &
Minimum Lot Area (SF) 0S: 43,560 SF 0S: 285,765 SF Table 5-5  Complies
Res. B: 15' 29' Table 5-1 &
Minimum Front Yard (ft) 0S: 25' Table 5-5  Complies; Refer to Fig. A.
Res. B: 7'6" (sum of 20) Table 5-1 &
Minimum Side Yard (ft) 0S: 15' 55' Table 5-5  Complies; Refer to Fig. A.
Res. B: 25' Table 5-1 &
Minimum Rear Yard (ft) 0S: 25' 36' Table 5-5  Complies; Refer to Fig. A.
Maximum Building Height Res B.: 35' 60' Table 5-1 & Yes; Note: excluding mechanical &
(ft) 0S: 35' Table 5-5  penthouse
Minimum Private Open Res B.: 40% Table 5-1 & Private space provided on lot used for
Space Ratio (%) 0S: 60% N/A Table 5-5  residential purposes
Res. B: 50' Table 5-1 &
Minimum Lot Frontage 0S: 150' Table 5-5
3 per 2 instruction rooms or 1 per 5
seats in the main auditorium, whichever Instruction: 3/2x60=90
Minimum # of parking is greater. (60 instruction rooms and 525 Auditorium: 1/5 x 525=105
spaces auditorium seats) 150 (105 minimum)  6.36 Minimum = 105
Compact Parking Space
Dimension 7-6"x 16' 6.40
Regular Space Dimension 8-6"x 18' 6.40
Number of Long-term
Bicycle Parking 18.00 6.107.2 Note: Plus bike share systems
Number of Short-term
Bicycle Parking 102.00 6.107.3
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Figure A - Preferred Option: Distances
from Building to Property Line.



Historic Considerations: for renovating the main portion of the existing
building and adding on additional space to the

The building site has historical significance, north (Father Callanan Playground side).
as it was once an active clay pit for New

England Brick Company (Image 3.2c¢). The However, the state of the current building
City of Cambridge’s history is rich with clay presents challenges to its continued use:

manufacturing. The clay pits of Cambridge
helped to build factories, mills, and buildings
at Harvard. Recognition of the site’s historical

e The classroom geometry makes layout
extremely difficult,

could be integrated into the design of the e There are significant deficiencies in the
building and site. building envelope, including water and air
The John M. Tobin Montessori School, designed leakage and poor and missing insulation

by modernist architect Pietro Belluschi, is a
living example of brutalist-style architecture.
Belluschi was an Italian-American architect
known as one of the leaders of Modernist
architecture, and he later became the dean of
the MIT School of Architecture and Planning.

The building design features a unique layout

of hexagonal spaces that break up the facade
of the building, and help bring the building

to a more residential scale. The design team
recognizes the building’s architectural value, as
well as its inherent embodied energy & carbon.
The team has developed and presented options
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e The building contains hazardous materials
that will need to be abated using sometimes
destructive methods.

e Windows are not well-configured for
providing high quality, day lit learning
environments.

All told, much of the existing would need to

be demolished and replaced in order to keep
the structural elements of the building. Even
with this extensive effort, the geometry of the
building will make the building inefficient, and
require an increase in the size of the addition.
Further, the best way to make the existing
building sustainable would be to reconfigure
windows for daylight and reclad the building
with a thermally improved fagcade. Much of the
quality of Belluschi’s building would be lost.

Ultimately, the City of Cambridge will make

a determination about the demolition of the
existing John M. Tobin School building. The
Historical Commission will advise the City’s
Building Commissioner on its review of an
application for demolition. The Commission

will consider the age and significance of the
building. The building construction documents
were issued in 1969, with occupancy beginning
1971. Buildings that are 50 years old and older
must be considered for their historic value. If
the building is demolished, some homage to the
building’s history may be appropriate in the new
design.
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SYSTEM RECOMMENDATIONS

4.1 TRAFFIC

4.2 CIVIL

4.3 GEOTECHNICAL
4.4 STRUCTURAL
4.5 MEP & FP

4.6 FOOD SERVICE
4.7 AUDIO / VISUAL

4.8 SUSTAINABILITY AND
RESILIENCY

4.9 NET ZERO EMISSIONS
AND ENERGY

4.10 HAZ MAT

4.11 LANDSCAPE
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Chengdu International School: China
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4.0 Systems Integrated for Maximum
Value and Performance

Typical school projects of this magnitude require
significant coordination and integration of
various engineering and design disciplines. This
project has particular challenges pertaining to
the site, in addition to the goal of creating a high
performance building. Those are summarized
below, and the following subsections go into
additional detail.

Site Systems

Site coordination is complicated by subsoil
conditions. The site was used as a clay pit.
Later, the quarry was filled as a municipal
dump. The dump, was later filled, and the
site developed by for the Father Callanan
Playground and the 1970 school building.
The dump materials will need to be

handled as contaminated and will need to
be handled with special precaution and if
removed from the site, will need to be taken
to restricted landfills.

Ground water is generally high,
approximately 3-4 feet below the existing
surface. This causes challenges with
construction, and sub-grade waterproofing.
There is a geotechnical strategy being
considered that creates in-places structured
soil walls to allow for excavation and stop
migration of contaminated ground water.

The site is an opportunity to reduce the
frequency and intensity of flooding in the
neighborhood. As a result, the site will house
a 1.25 million gallon stormwater tank and
provide 100,000 gallons of bioretention
systems to address local flooding from short
duration and intense storms.

The site spans two zoning districts,
Residence B and Open Space, both with
restrictions on Floor Area Ratios (FARs) and
building heights.

Envision Cambridge intends to use the site

as a pathway connection between Fern
Street to the north and Fresh Pond at the
southwest.

The community fields have been used for
playgrounds, ball fields and a basketball
court. Maximizing recreational use,

and natural amenities is an important
parameter.

There are Commonwealth of Massachusetts
restrictions pertaining to Article 97 Open
Space

Building Systems

The Preferred Option will overlap with the
existing building.

As the existing building sits on wood piles,
those will need to be removed or avoided for
foundations.

The existing building was constructed

at a time when many materials, now
considered hazardous, were used as
insulation, caulking, adhesives and coatings.
These materials will need to be carefully
disassembled, handled, and removed.

As parking is intended to be under the
building, waterproofing and foundations
must be carefully designed and coordinated.

New structural systems will be on deep
foundations and will be either a base design
of steel with composite slabs or an alternate
hybrid steel/wood/concrete topping slab
option, which would reduce the embodied
carbon of the project and provide natural
materials within the building.

MEP/FP systems, integrated with
architectural systems will be designed for
highest performance, durability, and cost
effectiveness. All will be targeted at low
carbon solutions with net zero emissions as
a mandate and net zero energy as a goal.
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4.1 Traffic and
Parking

A Transportation Assessment was conducted for
the existing school. The assessment quantified
and summarized existing school transportation
conditions and operations to assist the

design team in understanding existing school
operations, identify access challenges and
opportunities, and to provide guidance and input
regarding the framework of future transportation
conditions and operations in connection with
the design and implementation of the new
school project. Specifically, the following key
elements of school transportation operations
were observed, quantified and assessed:

e School bus staging on-site

e Parent drop-off/pick-up activities

e Pedestrian circulation

e Bicycle use and accommodation

e Parking utilization, access and egress
e Loading and service activities

The purpose of this initial effort was to better
understand the demands generated by the
existing school student, faculty and staff
populations and to assess the ability of the
existing infrastructure to accommodate those
demands. This was a key exercise to clearly
define the transportation infrastructure that
will be needed to support the two schools,
early start programs, pre-school programs,
administrative space needs, and other uses
defined within the site that fall outside of regular
school times, including any enhancements
that may be needed to the surrounding
transportation infrastructure to support that
plan.

4.1.1 Existing Conditions
School Site and Key Adjacent Streets

The Tobin Montessori School and the Vassal
Lane Upper School are bounded by Vassal
Lane to the south and by Concord Avenue to
the north. The main entrance, drop-off/pick-
up circle, staff parking lot, and loading bay are
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all accessed via Vassal Lane. The schools are
accessed via walkways connecting to the staff
parking lot and Vassal Lane via Concord Avenue.
The schools also abut Fresh Pond Parkway (US
Route 3) to the west, and Alpine Street to the
east, but these two roadways do not provide
direct access to the Schools.

e Vassal Lane is a one-lane, one-way
eastbound roadway that runs along the
frontage of the Schools. The posted school
zone speed limit within the vicinity of the
Schools is 20 mph. Sidewalks are present
along both sides of the roadway, and land
use is primarily residential within the vicinity
of the Schools. On-street Cambridge
resident parking is provided on both sides of
the street.

e Concord Ave is an east-west, two-lane
roadway that runs along the playing fields
and the Cambridge Armory behind (north)
the Schools. There is no posted speed
limit along the roadway in the vicinity of the
project area. Sidewalks are present along
both sides of the roadway, and land use is
primarily residential within the vicinity of the
Schools.

Existing School Site Conditions

In general, the sidewalks along Vassal Lane
and Concord Avenue abutting the existing
Project site and in fair to good condition.

Main pedestrian access to the existing Tobin
Montessori School and Vassal Lane Upper
School is provided off Vassal Lane in the front
of the school where sidewalks are provided
along the curbside drop-off loop that is served
by two curb cuts on Vassal Lane for vehicular
access to the Schools’ main entry. Secondary
access is provided in the rear of the building,
which serves as a staff entry from the adjacent
surface parking lot. Additionally, two pedestrian
paths are provided on the site including one
connecting Concord Avenue to Vassal Lane,

on the east edge of the site, parallel to Alpine
Street and another on the west edge of the
Callanan Playground from Concord Avenue to
the rear of the school building.

There is strong bicycle connectivity to
surrounding residential neighborhoods. Short-



term bicycle parking is provided at the main
entrance to the school as well as a 19-dock
Bluebikes station provided on site. There are
dedicated bicycle lanes provided on Huron
Avenue, Fayerweather Street and Lexington
Avenue. Bicycle paths are also provided on Fern
Street connecting to a series of bicycle paths
within Danehy Park, on Concord Avenue, west of
the Sozio Rotary, along Fresh Pond Parkway, and
around the perimeter of Fresh Pond.

The Project site is served by several nearby
public transportation options. Massachusetts
Bay Transportation Authority (MBTA) local bus
routes 72 and 75 stops along Huron Avenue
approximately 0.3 miles from the site. MBTA
local bus routes 78 and 74 stops along Concord
Avenue approximately 0.2 miles from the site.
The MBTA Red Line Alewife Station is about 1
mile away from the school site.

Roadway access to the Project site in provided
by Vassal Lane. There exists a curbside drop-off
loop that provides two curb cuts for entering

and exiting drop-off activity to the school’s main
entry as well as a driveway for parking lot access
and egress; all of this vehicular access and
egress is provided on Vassal Lane. The curbside
drop-off loop is used primarily by school buses,
vans, and some supporting parent drop-off/
pick-up activity. Many parents dropping-off or
picking-up students frequently choose to park in
the neighborhood roadways nearby the school.
Additionally, many parents also either choose, or
are required, to escort their child into the school
and directly to their respective classroom.

This is the case most notably for the youngest
students enrolled in the Tobin Montessori school
program.

Many students walk to and from the school from
the surrounding neighborhood. Many students
also arrive by parent vehicle drop-off, van, or
school bus. The modes of the student trips are
not consistent between the morning arrival
period and the evening dismissal. Far more
students walk when dismissed from school than
patterns that occur during the morning arrival.

Existing School Operations

To understand operations related to site access,
egress, and circulation for school buses and
vans, parent pick-ups and drop-offs, walkers,
bicyclists, and employees at the two Schools,
along with curbside operations and on-site
parking, VHB conducted observations of the
school. VHB met with the Tobin Montessori
School and Vassal Lane Upper School principals
prior to field observations to discuss arrival

and dismissal activity. During the meeting,

the principals highlighted areas that require

the most improvement as well as areas that
function well under existing daily activity.

Currently, buses and vans use the one-way circle
off Vassal Lane to drop off and pick up students.
Parents are requested to park along Vassal Lane
to drop off and pick up students to ensure buses
and vans have enough space to maneuver the
circle, although some parents do choose to

use the circle anyway. No drop-offs or pick-ups
occur along Concord Avenue. Students who

walk to school utilize the walkways as well as
the sidewalks along Vassal Lane and adjacent
neighborhood streets. Bicycle parking, as well as
Blue Bikes, are provided at the main entrance.

Additionally, the principals outlined the following
student and staff profiles:

Tobin Montessori School

e There are approximately 320 students ages
3 - 11 years old in Pre-K - Grade 5.

e Students begin to arrive at 7:15, when
breakfast is provided by the school. The
school day begins at 7:55 AM and ends at
1:55 PM.

e There are approximately 70 staff.

e Staff begin to arrive before 7:00 AM, but
most arrive between 7:10 and 7:30. Most
staff leave after the school day ends and
their bus duties are finished.

Afterschool program (through Cambridge
Department of Human Service Programs
(DHSP)) runs

Monday - Friday from 1:55 PM to 6:00 PM.
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e As required for students 3 years old only,
but apparent for students 4 and older as
well, there are many parents who bring
their students to school in cars, park, and
then walk their students into the school. At
dismissal, parents wait for their students in
the lobby.

Vassal Lane Upper School

e There are approximately 295 students ages
11 - 14 years old in Grades 6 - 8.

e Students begin to arrive at 8:15 AM, when
breakfast is provided by the school. The
school day begins at 8:55 AM and ends at
2:55 PM.

e There are approximately 53 staff.

e Most staff arrive between 8:15 and 8:30.
Most staff leave after the school day ends
and their bus duties are finished.

e Afterschool activities take place Tuesday -
Thursday from 2:55 PM to 4:30 PM.

e Students are not typically accompanied by
parents into the school; vehicle congestion
is therefore much lower compared to the
Tobin Montessori School.

Each school has its unique challenges reflective
of the range of student age groups. The
principals noted the heaviest congestion occurs
during arrival and dismissal of Tobin Montessori
School students due to the larger volume of
parent vehicles transporting younger students,
and three additional buses serving those
students.

DHSP Programs / Arrival and Departure
Patterns

e FEarly Arrival - starting at 7:15 for the Tobin
Montessori School and 8:15 for Vassal Lane
Upper School each morning, 40 minutes
prior to the start of the school day (during
which time breakfast is available)

e After-School Program - After-school
activities are provided for Tobin Montessori
School, along with other students at nearby
schools. There are 125 students currently
enrolled, and daily attendance averages to
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about 80 students. There are about 12 - 17
staff that typically work for the program. The
program starts at the end of the school day
at 1:55, and students are typically picked up
by parents from 4 - 6:00 PM. Parents must
accompany students out of the school for
pick-ups.

e  Summer Camp Program - During summer
break, a day camp is provided for students
including 125 students who are currently
enrolled. The program runs from 8:00 AM
to 5:30 PM. Staffing is similar to that of the
After-School Program. About 4 times each
week, students participate in field trips
off-site, requiring up to 4 buses each trip.
Parents must accompany students into and
out of the school for pick-ups and drop-offs.
Several other programs are offered in the
school during the summer as well.

Site Observations and Data Collection

VHB conducted field observations and data
collection on Tuesday, March 5, 2019 during
school day arrival, dismissal, and after school
dismissal to observe the concerns discussed
with the Schools’ principals, to quantify the
volume of activity during the busiest times of
the day, to quantify where the activity takes
place, to assess parking demand and supply
in the staff parking lot, and to document other
noteworthy transportation/access/circulation
activity. The field work helped form a picture of
daily arrival and dismissal activity at the Tobin
Montessori School and the Vassal Lane Upper
School to provide a basis for the development of
conceptual design alternatives.

During field observations, all pedestrian, bicycle,
bus, van, and private car activity occurring at the
curbside within the circle and along Vassal Lane
was documented. “Drop-offs” and “pick-ups”
were observed when parents did not get out of
their cars and let their students walk in alone.
This activity was distinguished from parents

who parked their cars and walked their students
into the school due to the greater traffic impact
associated with the latter activity.

Field observations began prior to the arrival of
the earliest Tobin Montessori School students at
7:15 AM, and lasted through late arrivals after



the school day began at 7:55 AM. Observations
for the Vassal Lane Upper School began soon
after to capture early arrivals and ended after
the school day began at 8:55 AM. Afternoon
observations began prior to the arrival of the
majority of parents picking up students at the
Tobin Montessori School, and lasted through
school dismissal at 1:55 PM for late pick-ups.
Observations for the Vassal Lane Upper School
began soon after and lasted through school
dismissal at 2:55 PM. VHB staff remained on
site to observe the Vassal Lane Upper School
late bus dismissal, which occurred at 4:15 PM.
Weather conditions were clear and cold with
moderate snow banks along Vassal Lane from a
recent storm, but travel conditions were good.

The cold, inclement weather in March, was not
conducive for bicyclists, therefore additional,
supplemental observations specifically related
to bicycle operations were conducted on
Wednesday, May 8, 2019 from 7:00 AM to 9:30
AM. It was assumed the reverse bicycle activity
would occur during afternoon dismissal.

A more detailed assessment of transportation
demands generated by the Tobin Montessori
School and Vassal Lane Upper School, including
an overview of findings from the arrival and
dismissal observations is summarized in the
Appendix of this Feasibility Study. Image

4.1a provides a summary of existing school
transportation infrastructure accommodation.

4.1.2 Proposed Design

The next step in this evaluation process

will focus on an in-depth analysis of future
impacts of the Project. An evaluation of future
anticipated school demands and associated
infrastructure considerations will be undertaken
to support the continued design evolution

of the selected preferred design scheme.

The Project is being designed to support
increased student and staff populations, as
well the accommodation of new programs
that are not currently offered at this location.
The generation of new trips associated with
this anticipated program will be evaluated to
understand the following;:

o What specific accommodations are required
on site to support school bus and van drop-

off, parent drop-off, staff parking, pedestrian
and bicyclist needs, and loading/service
operations.

e What actions may need to be considered
to ensure that quantified impacts to area
roadways and intersections are identified
and remedied.

Some changes to the surrounding transportation
infrastructure may be required, such as signal
timing adjustments, modified directionality of
nearby one-way streets, new signage installation
and new pavement marking installation might
be necessary to better manage the future
project impacts. In addition, the sizing and
location of supporting on-site transportation
infrastructure - most notably bus loading and
parent pick-up/drop-off will continue to be
reviewed in concert with evolution of the new
building design. The overriding goal of this
effort is to develop a transportation plan that
accomplishes the following:

e Significantly reduces the reliance of nearby
residential streets to support parent drop-
off/pick-up activities.

e Provides a surface school bus and van
drop-off solution that can appropriately
accommodate anticipated demand, and has
a geometric configuration that promotes
safe and efficient access by these vehicles.

e Supports strong pedestrian and bicycle
accommodation and connectivity between
the adjacent residential neighborhoods, the
new school, and open space.

e Provides appropriate staff parking.

o Allows for efficient loading/service that is
segregated from student arrival zones.

e Maximizes opportunity to maintain quality
open space for recreational uses that
support both the school and the community

Image 4.1a provides a summary of the
anticipated transportation infrastructure needs
of the new school based upon the changes in
program that are expected to be accommodated
into the future.
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4.1.3 Traffic Impact Study

The City of Cambridge Public School (CPS)

Department, will also be required to prepare and

submit a Traffic Impact Study (TIS) in advance
of the proposed project’s approval by the
Planning Board. This effort will first require the
development of a scope of work that will need
to be submitted to and approved by the City of
Cambridge Traffic, Parking and Transportation
(TP&T) Department prior to conducting that

effort. Typically, that scope would be inclusive of

the following preliminary elements:

Review of the project program and site plan
and a brief project description and overview,
including the proposed development size
and parking requirements.

A brief description of the existing school
operations.

A trip generation analysis for proposed
project uses in accordance with City of
Cambridge guidelines.

Trip distribution and assignment of project
trips in accordance with City of Cambridge
guidelines.

Based on the trip distribution and
assignment, study area intersections would
be proposed for the supporting analysis.

Identify likely project parking needs as
required by City of Cambridge.

Assemble available traffic, bicycle &
pedestrian data from other studies in the
area

Once the scope of the TIS Scope has been
finalized by the TP&T, The TIS analysis and
report would be prepared and would include
the following key components, which would be
performed in accordance to the TIS guidelines
provided by TP&T:

Existing Transportation Data:

o Obtain existing geometric inventory for
roadways and intersections as well as
parking, transit and land uses within
the study area based on the City TIS
guidelines.
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o Perform queue counts by lane for each
approach at signalized intersections.

o Conduct traffic counts in accordance
with TIS Guidelines, including peak hour
Turning Movement Counts (TMCs), 48-
hour Automatic Traffic Recorder (ATR)
counts and 12-hour Pedestrian counts

o Using the information gathered, develop
separate turning movement networks for
vehicles, pedestrians and bicycles.

o Summarize MassDOT crash data in
accordance with the TIS guidelines
for the most recently available 3-year
period.

o Assemble the most recent AM, PM and
daily boarding and alighting information
available from the MBTA for stops and
stations within %2 mile of the project site.
In addition, document transit routes,
schedules and headways.

Project Impacts: Revise the project trip
generation and distribution as required to
address TP&T input and responses.

Background Projects: Review the
background projects identified by TP&T and

quantify the number of trips associated with
each development to be added in to the
future analysis scenarios.

Intersection Capacity Analysis: Using
Synchro software, prepare and document

the intersection capacity analysis for each
of the study area intersection. The analysis
will be prepared for the weekday morning,
afternoon school dismissal, and evening
peak hours for the following conditions:

o Existing Conditions (2020) - Based on
existing traffic counts

o Full-Build Conditions (2020) - Existing
plus the Project

o Future Conditions (2025) - Existing
Conditions plus the Project plus
other area project trips, plus percent
background growth determined by TP&T
for five years.



Queue Analysis: Provide average
gueue analysis results by lane group
for all signalized intersections for all
analysis conditions.

Residential Street Impacts: Analyze
the increase of traffic on residential

streets within the study area for all
analysis conditions.

Parking: Prepare parking demand
calculations consistent with
approved vehicle trip generation and
modal split assumptions.

Transit: Provide a transit analysis
(for local bus and transit routes) of
peak service headways, capacity,
and demand for existing, build, and
build with mitigation conditions.

Pedestrians: Evaluate pedestrian
access to/from the site along
principal access routes. Pedestrian
level of service (PLOS) calculations
will also be conducted for the study
area intersections for the analysis
conditions listed above.

Bicycles: Evaluate bicycle access
to/from the site and bicycle parking
in the vicinity of the site. Potential
bike/vehicle conflicts will be
identified for the analysis conditions
listed above.

Mitigation: |dentify potential
mitigation for adverse impacts
identified through the above
analyses. Develop conceptual
mitigation strategies, conceptual
intersection improvements,
evaluate roadway improvements or
circulation changes to protect the
neighborhood, and TDM programs,
etc.

Planning Board Criteria: Conduct
the analyses required to complete

the Planning Board Criteria Analysis
for inclusion in the TIS document.

The development of the TIS will include several
meetings with the City and the neighborhood

to help explain impacts, the intention of key
Project design elements, and any required off-
site mitigation and improvement actions. This
process will be required by TP&T prior to their
review of the TIS and future Certification of that
analysis and report. TIS Certification is required
prior to the commencement of Planning Board
presentations in support of the Project.
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4.2 Civil

i « B . wl
Image 4.2a: Aerial Locus (Google Imagery)

Site Utility and Stormwater Narrative
Project Overview

The School is located at 197 Vassal Lane within
the Fresh Pond area of Cambridge. The parcel
is approximately 9.1 acres and includes the
School building, an existing parking lot, and

a drop-off driveway along Vassal Lane (Image
4.2a). Father Callanan Playground is in the
northern portion of the parcel along Concord Ave.
The parcel is bounded by Vassal Lane to the
south, residential houses on Alpine Street to
the east of Concord Ave to the north, and
commercial properties on Fresh Pond Parkway
and the Armory along Concord Ave to the west.

Excluding pavement, the existing subsurface soil
profile consists of a layers of topsoil, granular fill,
waste fill, clay and silt, glacial till, and weathered
rock. Thicknesses vary across the site. Depth
to bedrock varies between 30 to 93 feet below

_ L]
Google "+,

ground surface (bgs). The majority of the site
was a former clay pit, that was later filled with
soil and waste material. The seasonal high
water table of approximately 3 feet bgs, the
presence of the contaminated waste material,
and the surrounding remnants of the clay pit
walls create subsurface conditions that are not
suitable for significant infiltration

According to the preferred option, the proposed
school building will be constructed in the same
location as the existing building along Vassal
Lane. Parking for the site will be shifted into a
new underground parking garage that will span
the entire footprint of the proposed building. The
drop-off area will be located to the west of the
proposed building with access from Vassal Lane.
The Tobin fields will be replaced. A bike path

is proposed to the west of the building connecting
from Concord Avenue to Vassal Lane.
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SITE UTILITIES
Stormwater Management
Existing Stormwater Management

The southern portion of the existing site,
including the existing school building roof,
parking lots, and driveways, are collected into
a closed drainage system and directed to one
of several drain lines in Vassal Lane. Currently,
it does not appear as if there are stormwater
quantity mitigation measures or quality
improvements located within the Tobin School
site drainage systems. Refer to Image 4.2¢ and
Appendix Volume 4a for more information on the
existing drainage.

The eastern portion of the site runoff is directed
to the 54-inch trunk line in the center of Vassal
Street. The roof runoff is piped to a 20-inch
drain which discharges to a 36-inch drain in
Vassal Lane and bypasses to the 54-inch. Both
the 54-inch, the 36-inch, and an additional 36-
inch drain combine at a drainage vault to the
southwest of the existing school. Stormwater
runoff in the northern portion within Father
Callanan Playground are collected in a series of
underdrains and 12-inch pipes that discharge
into a 48-inch drainage line in Concord Avenue.
Refer to Image 4.2b and Appendix Volume 4a
for more information on existing drainage.

The Vassal Lane and Concord Avenue drainage
systems combine at the intersection of Fresh
Pond Parkway and Concord Avenue. Stormwater
continues through a series of box culverts
before discharging to the Alewife Stormwater
Wetland behind Cambridge Park Drive and a
drainage outfall to the Alewife Brook.

Proposed Neighborhood Stormwater Storage
Project

The City of Cambridge has identified the

Tobin School site as a preferred location

for neighborhood stormwater storage to

help mitigate projected flooding conditions
identified using the Cambridge Flood Viewer.
The Tobin design team initially learned about
the stormwater storage tank in the project’'s
Request for Proposals; however, at that time it
was identified as a 1-million-gallon tank. During
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design team meetings in 2019, Stantec clarified
that the tank should be 1.25-million-gallons.

As detailed in the memorandum prepared by
Stantec, dated Feb 25, 2020, stormwater from
the drainage mains in Vassal Lane and Concord
Avenue will be diverted through weir structures
in large storm events and flow by gravity to

the 1.25-million-gallon stormwater storage

tank (refer to Appendix 4a for the Stantec
memorandum). Once the storm has passed, the
tank will be emptied out and stormwater will be
pumped through a force main to a discharge in
Vassal Lane.

The stubs from the storm drain infrastructure

in both Vassal Lane and Concord Avenue have
already been constructed. The gravity main from
Concord Avenue will be a 36-inch service and
the gravity service from Vassal Lane will be a 42-
inch service. The tank, pump station, supporting
infrastructure, gravity mains, and force main will
be designed by Stantec however, the stormwater
storage project will be closely coordinated with
the Tobin School project and integrated into the
design documents.

As discussed in the Stantec Memorandum,
provided in Section 4a, the preferred tank

size and location is 140-ft long by 60-ft wide

by 20-ft deep and located to the west of the
proposed school building beneath the bus
turnaround. The 1.25 MG stormwater storage
tank will include a dewatering pump station that
consists of two (2) 20-HP submersible pumps
operating in a duty-standby configuration.
Electrical equipment to support the tank
operation includes a control panel, transformer,
circuit breaker, automatic transfer switch,

and generator. The generator type will be
determined, but may be natural gas and would
require a natural gas meter. The equipment is
estimated to require a space of 15-ft wide by
30-ft long and can be housed in an outdoor
fenced electrical area or electrical room.

The tank will require drive-up access to the tank
for operation and maintenance. Maintenance
of the tank generally consists of exercising the
pumps, removing the pumps for inspection

and refurbishing, tank washdown and removal
of debris that accumulates in the tank.

The minimum operation and maintenance



requirements for the tank includes: and cannot be buried or placed
in an area where vehicles are

e Access points for the tank and pump parked on them.

station:
e |tis expected that the tank will need
to be cleaned every 24 months. More
. oVE frequent cleaning may be required
location(s), and a minimum of depending on the use of the tank. The

one at the upstream end of the duration of the tank cleaning is typically
tank for manned entry to assist 310 5 days.

with tank cleaning.

o Required at a minimum above
each pump, one above the sump

e The pumps will need to be removed from

the wet well by a small crane truck every
) 1~ 1 3 months for preventive maintenance.
points to facilitate cleaning due This maintenance will need to be

to the increased quantity of performed during regular working hours
intermediate column supports M-F, 7:00am-3:00pm.

required.

o Increasing the width of the
tank may require more access

e Authorized DPW personnel will need
unrestricted access to the control panel
at all times.

o Must be accessible at all times
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e The pump station and all controls need
to be connected to the DPW'’s telemetry
system.

e If emergency repairs are needed, they
will need to be completed immediately
and cannot be scheduled around events
at the school.

In addition to the stormwater storage tank,

the City has also identified an area of surface
flooding near the intersection of Vassal Lane
and Standish Street that occurs in high-intensity
storm events. The City is proposing to integrate a
surface stormwater feature on the Tobin School
site to help improve the flooding condition on
Vassal Lane. During design team meetings

in 2019, Stantec identified the need to have
approximately 100,000 gallons (13,370 cubic
feet) of storage in order to help alleviate the
surface flooding. To align with this need, the
project team has identified a space in front of
the proposed building along Vassal Lane where
stormwater can be directed from Vassal Lane.

Nitsch is proposing two bioretention basins
that are hydraulically connected but separated
by a pedestrian walkway. Stormwater runoff
will enter the bioretention basins through curb
openings and swales along Vassal Lane. The
bioretention basins will total approximately
6,500 square feet and will have approximately
1.5 feet of maximum ponding depth which

is less than the required 100,000 gallons

of storage. The bioretention basins will also
include subsurface storage to enhance the
available volume for storage and meet the
100,000 gallon storage target. The bioretention
basin and subsurface storage will be lined due
to the high water table and contaminated soils.
Overflow from the bioretention basins will be
conveyed to the stormwater storage tank.

Proposed On-Site Stormwater Management

The City of Cambridge typically has two primary
stormwater design requirements under the
DPW’s Stormwater Control Permit. Projects need
to reduce the proposed development peak flow
rate from the 25-year storm event to be less
than or equal to the peak flow from the 2-year
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storm event under existing conditions and the
total phosphorus loading from the site needs to
be reduced by 65% in the proposed condition.

The City has indicated that because the
improvements from the stormwater storage
tank and the surface/subsurface bioretention
system would provide more benefits to the
neighborhood than the typical required peak
rate mitigation, additional peak rate mitigation
measures are not necessary. However, the
project will be required to meet the phosphorus
reduction requirement, which generally
means collecting and treating the first inch of
stormwater runoff generated over impervious
and pervious surfaces.

The proposed site design results in a net
decrease in impervious cover that results in

a slight reduction in the phosphorus loading.
Although phosphorus loading is being reduced
by the change in land cover, additional
treatment is required in order to meet the 65%
reduction requirement. Because the subsurface
conditions are not suitable for infiltration,

the project intends to meet the phosphorus
reduction requirement by using a combination
of green roof, porous pavement, bioretention,
StormTech Isolator Rows, and proprietary
stormwater treatment devices. For the purposes
of this feasibility study, Nitsch is assuming

that 10% of the proposed roof can be used as

a green roof. The location of the stormwater
treatment facilities is provided in Concept Utility
Plan, see Appendix 4a.

As shown in the Conceptual Utility Plan, several
proposed landscaped areas have been identified
for use as bioretention basins. Stormwater from
the adjacent surfaces will runoff overland to the
bioretention basins to be treated. A portion of
the roof runoff will be directed to a bioretention
basin to the northeast of the proposed building.
The bioretention basins includes a minimum
24-inch specialized soil media filter to provide
solids and nutrient pollutant removal and will

be lined to provide separation from groundwater
and prevent infiltration. The bioretention basins
will have 6” perforated PVC underdrains that will
discharge to an onsite closed drainage system
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that will connect to the City of Cambridge
drainage system in either Vassal lane or
Concord Avenue. The bioretention basins may
need to be lined because of the elevation of
groundwater.

The proposed bike path and perimeter around
the basketball court are proposed to be
constructed from porous asphalt. The porous
asphalt will consist of an 18-inch bank-run
gravel filter course and 8-inch crushed stone
reservoir section to provide phosphorus
removal. The reservoir course will have a 4-inch
perforated underdrains that will connect to the
onsite closed drainage system that will connect
to the City of Cambridge drainage system in
either Vassal lane or Concord Avenue. The
porous asphalt will treat stormwater runoff from
itself and from the adjacent areas that slope to
it. The porous pavement section may need to be
lined.

For areas of the site where stormwater runoff
cannot be captured by a bioretention basin or
porous pavement, structural best management
practices (BMPs) are proposed. Nitsch is
proposing the use of StormTech Isolator Rows
(Image 4.2c) and Stormceptor water quality
treatment units. The use of Isolator Rows is
preferred because they provide a higher level
of phosphorus removal but in areas of the site
where space is limited, Stormceptors will be
used. For purposes of pricing, we are assuming
the Stormceptor STC-900 unit will be used.
Discharge from these BMPs will be directed

to the onsite closed drainage system that will
connect to the City of Cambridge drainage
system in either Vassal lane or Concord Avenue.
Refer to the Conceptual Utility Plan for the
locations of these BMPs.

All systems, including bioretention, porous
pavement, and isolator rows will likely need
to be lined to provide separation between the
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systems and the groundwater/underlying fill.
Infiltration is not feasible because of the high
groundwater table and contaminated soils.

Sanitary Sewer

The existing 8-inch sanitary sewer service for the
Tobin School exits he south face of the building
and connects to the 18-inch sewer main in
Vassal Lane (Image 4.2b). The municipal sewer
and drain infrastructure in Concord Ave and
Vassal Lane were reconstructed within the last
five years and are in good condition. Cambridge
DPW reported that there are no known issues
with the sewer capacity in Concord Ave and
Vassal Lane. The City prepared models during
the reconstruction process to review capacity.
There was infiltration/inflow removal and the
system capacity was increased at that time.

The City of Cambridge indicated that the sewer
mains in both Concord Avenue and Vassal Lane
are in good condition and the project could
connect to either system. Because the proposed
building is going to be located along Vassal
Lane, the sanitary sewer services are proposed
to connect to the main in Vassal. Nitsch is
anticipating three sanitary sewer service from
the building, one from each wing of the building.
The cafeteria is located in the northwest corner
of the building and will require its own service
that will be directed to an external grease trap.
Nitsch is anticipating the need for at least two

connections the from the site into the main in
Vassal Lane.

The City of Cambridge indicated that they are
open to allowing the project to reuse some of
the existing connections from the site to the
main. If the project determines this approach

is feasible and desired, the City will require
video scoping of the services from the point
where they will be reused to the main. This
approach may be desirable to avoid constructing
utility crossings with the drain mains in Vassal
Lane. The design team will need to continue to
coordinate with the City to confirm the preferred
connection location and capacity of the
municipal systems.

The proposed building use (for Title V calculation
purposes) will remain the same in the existing
and proposed conditions. In the existing
conditions, there are 618 students and 212
while the proposed school is being designed for
975 students and 265 staff. Nitsch calculated
the existing and proposed sewer flows for the
school using Title V calculations (Table 1). The
proposed project will increase sewer use by
4,100 gallons per day (GPD).

As design progresses, the project team will need
to continue to confirm the proposed population
of the school and impacts on the sewer flow
generation. If sewer flow is increased by more
than 15,000 gallons per day, infiltration and
inflow (I/1) calculations will be required for
mitigation with the Cambridge Department of
Public Works.

Flow Total Flow
Student Staff Use Generation per ERmA e
Count Count Person
(GPD/.person) (gpd)
Elementary School
Existing 618 212 with Cafeteria and 10 8,300
Showers
Elementary School
Proposed 975b 265 with Cafeteria and 10 12,400
Showers
Increase 357 53 - - 4,100
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Domestic Water and Fire Protection

The domestic water service for the existing
school is 8-inch and is fed from the 12-inch
main in Concord Avenue (Image 4.2d and
Appendix 4a Survey). A 6-inch hydrant service
branches off the 8-inch domestic. Nitsch
Engineering assumes the fire protection system
for the existing school building is also serviced
from the 8-inch water service. Note that there
is also an existing 8-inch water main in Vassal
Lane that does not appear to supply the existing
school building.

Nitsch Engineering proposes to connect to

the existing 8-inch water main Vassal Lane
although this will need to be reviewed by the
City of Cambridge to confirm the capacity of

the existing main is appropriate. The proposed
building has a water room located at the
northwest corner of the building. The project
currently plans to connect a domestic water and
fire protection service to the 8-inch main at the
southwest corner of the site. The water services

Image 4.2d: Cambridge GIS Water System Distribution Map

will run underneath the drop off area to the west
of the school and connect to the water room.

As the design progresses, Nitsch Engineering
will coordinate with the MEP Engineers and the
Cambridge Water Department. The Cambridge
Water Department will need to review and
approve water plot plans.

Gas Service

The School is currently serviced by a gas line
(size unknown) that connects to the existing
4-inch gas main located in Vassal Lane
(Appendix 4a - Survey). The existing gas line
connects to the School building in the vicinity
of the intersection of Vassal Lane and Standish
Street. There is no gas service proposed for the
new school building; however, the stormwater
tank pump house may require a natural gas
service for its backup generator. The generator
will be located to the west of the proposed
building. If a gas service is need, it will likely
connect to the 4-inch gas main in Vassal Lane.



Site Electrical

The School is currently serviced by multiple
electrical services (size unknown) from Vassal
Lane. At the westernmost driveway, which serves
as access to the parking lot, an underground
electrical service extends from a manhole in
Vassal Lane into another manhole in the parking
lot, before connecting into the western side of
the existing school building. Along the eastern
parcel boundary, overhead wires extend into

the site from the overhead wires located along
the south side of Vassal Lane. This electrical
connection appears to service lighting located
behind the school building. Refer to Appendix 4a
- Survey for additional information.

The MEP Engineer has indicated the utility
companies have determined there is adequate
capacity to connect the electrical service for
the project to either Vassal Lane or Concord
Avenue. Because the building is located along
Vassal Lane, the electrical will most likely
connect to the existing infrastructure in Vassal.
The electrical room for the proposed building is
located in the northwest corner of the building.
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The electrical service is proposed to enter
the southwest corner of the site underground
and run underneath the drop off area to the
northwest corner of the building.

PERMITTING CONSIDERATIONS

Surface Water Supply Protection (310 CMR
22.20)

The Massachusetts Department of
Environmental Protection (DEP) ensures the
protection of surface waters used as sources
of drinking water supply from contamination by
regulating land use and activities within critical
areas of surface water sources and tributaries
and associated surface water bodies to these
surface water sources.

Massachusetts GIS indicates that the site

is within a Surface Water Protection Zone A
and Zone C (Image 4.2¢e) and an Outstanding
Resource Water Area (Image 4.2f) due to

its proximity to the Fresh Pond. However,




Image 4.2f MasIS utstanding Water Resource Area

based on the site survey and Cambridge GIS
information, the majority site runoff is collected
in a closed drainage system that discharges

to the Alewife Brook, rather than overland to
Fresh Pond. Additional coordination with the
City of Cambridge will be needed to confirm

if the Surface Water Protection Zones and
Outstanding Resource Water designation are
applicable to the site.

Nitsch Engineering will coordinate with the
Cambridge Department of Public Works and/
or the Watershed Management Division of the
Cambridge Water Department to determine

if the Surface Water Protection and the
Outstanding Resource Water classifications
are applicable. Because the stormwater
approach to provide phosphorus treatment
requires significant stormwater improvements
already, this classification is not anticipated
to significantly affect the stormwater design.
However, it may require the project to undergo
an additional review by the City.

FEMA Floodplain

Based on the Flood Insurance Rate Map (FIRM),
Community Panel Number 25017C 0419E,
dated

&1 Quistanding Resource Waters
" FRESH POND RES.

Location:

229,378,455 '903,905. 165 Meters

Feld Vahe

i | Fo -

49 | shape Balygan

i | OBIECTID 235

ORW 1

R Bublc Water Supply Watershed
ORW_NAME  FRESH POND RES.
MAJBASIN  EOSTON HARBOR
PWS_SOURCE 3040000025
PWS_TYPE SW

L | 2rEa_acres 1297.280029
AREA_SQMI  2.027

" | SHAPE_AREA 5249936, 16491
SHAPELEN  11749.304737

June 4, 2010, it appears that portions of the
project site falls within a shaded Zone X. Zone
X'is described as areas of 0.2% annual chance
of flood; areas of 1% annual chance flood with
average depths of less than one (1) foot or with
the drainage areas less than one (1) square
miles; and areas protected by levees from 1%
annual chance of flood.

Cambridge Flood Viewer v2.1

The Tobin School site was identified as an area
of concern in the Cambridge Flood Viewer 2.1
mapping study.

Nitsch Engineering reviewed The City of
Cambridge Flood Viewer in January 2020 and
it indicated that the present day 100-year flood
elevation is 22.8 feet while the anticipated
2070, 100-year flood elevation is 22.6 feet
(Sea Level Rise/Storm Surge) and 23.7 feet
(Precipitation) (Image 4.2g).

The City has indicated that the project should
be designed to avoid damage in the 2070 10-
year storm (Elevation 22.1) and recover from
the 2070 100-yr storm event (Elevation 23.7).
This means that, at a minimum, all electrical
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Image 4.2g: Cambridge Flood Viewer, January 2020

equipment should be at or above elevation 23.7
although the project team should consider if this
approach is adequate or if the entire building
should be raised to elevation 23.7. The City

has indicated this decision should be basin on
review of the level of acceptance for the first
floor of the building to flood, development of an
evacuation plan, and consideration of the school
as a community shelter or warming center for
the community in the event of a disaster.
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City of Cambridge Stormwater Control Permit

The project is required to obtain a Stormwater
Control Permit because it currently exceeds the
following standards, as outlined in Section 3.1
of the Wastewater and Stormwater Management
Guidance document:

* The project will disturb one (1) or more acres
of land;

¢ The project will exceed 50,000 square feet of
Gross Floor Area;

* The project parcel(s) equals or exceeds one
(1) acre in size; and



* A Special Permit is required for the project by
the Planning Board.

The City of Cambridge requires the peak flow
rate associated with the 25-year storm from
proposed developments not to exceed the peak
flow rate associated with the 2-year storm under
existing conditions and 65% of phosphorus is
removed from stormwater generated by proposed
site redevelopment on an annual basis. As
noted previously, the City has indicated that the
benefits to the neighborhood and the drainage
system from the stormwater storage tank and
bioretention surface/subsurface systems will be
greater than the typical requirements for peak
rate reduction on the project site.

EPA NPDES Construction General Permit

Construction activities that disturb more than one
(1) acre are regulated under the United States
Environmental Protection Agency’s (EPA) National
Pollution Discharge Elimination System (NPDES)
Construction General Permit (CGP) Program. In
Massachusetts, the EPA issues a NPDES CGP to
owners and operators of regulated construction
sites. Regulated projects are required to develop
and implement stormwater pollution prevention
plans in order to obtain permit coverage. The
project is anticipated to disturb more than one
(1) acre and is anticipated to require this permit.

Dewatering Permitting Considerations

If the proposed project requires perimeter
foundation drains and underslab drainage to be
installed under the lower levels of the proposed
building, note that the City of Cambridge does
not allow collected groundwater (from underslab
drainage and/or perimeter drainage systems)

to be discharged to its municipal storm water
system. Therefore, any groundwater that is
collected in these types of systems will need to
be discharged on-site and not allowed to find its
way to the municipal storm drains. Since the soil
and groundwater conditions are not suitable for
infiltration, rainwater harvesting and reuse will be
evaluated to meet this requirement.

Per guidance from CDM Smith, dewatering will
likely be necessary for deep excavations. Based
on groundwater quality that was evaluated during
site investigations in 2017 and 2018 (see Volume

5, Geotech Report), an active remediation
system for groundwater collected as part of a
dewatering program would be required prior

to discharge to the local stormwater system or
the local stormwater combined sewer system.
If local stormwater discharge is feasible,

then an USEPA NPDES Remediation General
Permit would be required. If local stormwater/
combined sewer overflow discharge is feasible,
then a Massachusetts Water Resource Authority
(MWRA) Construction Dewatering Permit would
be required.
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4.3 Geotechnical
and Site
Environmental

This narrative was prepared by CDM Smith on
behalf of the City of Cambridge for the Feasibility
Study for the Replacement of the Tobin
Montessori Vassal Lane School. This narrative
provides information regarding the feasibility

of the new school based on the geotechnical
and environmental issues associated with

the site and previous and ongoing studies
associated with the geotechnical engineering
and environmental issues associated with

the site redevelopment. CDM Smith has also
developed volume estimates for the volumes

of impacted soils that may need to be removed
for the construction of the parking area below
the building and other areas that will be located
in areas that contain impacted materials. In
addition, CDM Smith has performed lab studies
to look at the feasibility of solidification and/

or stabilization of the impacted materials on-
site. This narrative is a current summary of
these issues as understood at the time of this
submittal. Additional details and information are
contained in previous CDM Smith reports and
bench scale studies are ongoing.

4.3.2 Reference Documents

CDM Smith used the following reference
documents in developing this narrative:

1. Replacement Plan Revised, prepared by
Perkins Eastman, dated January 30, 2020.

2. Proposed Storage Tank Location,
Replacement Revised, prepared by Perkins
Eastman, dated January 30, 2020.

3. Tobin Stormwater Tank Conceptual Design
Parameters and Location Analysis, prepared
by Stantec, dated February 25, 2020
(Appendix A5.1)

4. Proposed Storage Tank Locations
drawing A-1, prepared by Stantec, dated
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June 12, 20109.

o

John M. Tobin School, Cambridge Mass.
drawings, S-2, S-3, and S-6, prepared by
LeMessurier Associates, dated October 25,
1968, revised January 20, 1969.

Bottom of Waste and Bottom of Clay Contour
Plans, prepared by CDM Smith, dated March
2019.

7. Top of Bedrock Elevations Plan, prepared by
CDM Smith, dated March 2019.

8. Existing Conditions Survey, prepared by
Survey and Mapping Consultants, dated
October 2, 2017.

9. Horizontal Edge of Waste Figure 2, prepared
by CDM Smith, dated April 2018.

4.3.3 Existing Site and Subsurface Conditions

Site Description

The John M. Tobin School site is located at 197
Vassal Lane in Cambridge, Massachusetts. The
site is located within a mixed residential and
commercial area and is bounded by Vassal
Lane to the south, Concord Avenue to the north,
residences along Alpine Street to the east, and
a gas station, commercial properties and the
Cambridge Armory to the west. The site has an
overall area of about 9 acres and is relatively
flat with the ground surface ranging from
approximately elevation (EI.) 20 to El. 23.

The existing John M. Tobin School is located

on the south side of the site and consists of a
three-story concrete structure constructed in the
early 1970’s. The building has an approximate
footprint of 59,000 square feet. North of the
existing school is the Callanan playground and
field complex, which extends to Concord Avenue.

According to available drawings, the existing
building is supported on a combination of
concrete piles and timber piles. The top of
pile cap elevations ranges from approximately
El. 14.0 to El. 29.3.



Based on the site history, the site was previously
used to mine clay for brick making. After mining
activities ceased, the remnant clay pit was
used as an uncontrolled waste pit (1930’s
through the 1950’s) prior to development

of the current school and recreational field.

Due to the presence of the waste materials
beneath the Tobin School property, a sub-

slab depressurization and venting system was
installed in the early 1990’s at the school to
prevent the migration of landfill gas and any
volatile organic vapors from migrating into the
school building indoor air.

4.3.4 Subsurface Explorations

As summarized below, several subsurface
explorations have been performed at the site.
Many of these explorations were performed

for environmental purposes and provide only
limited information for geotechnical engineering
and design purposes. Additional subsurface
explorations will be required to advance the
geotechnical design of the project.

New England Test Boring Corp. - November
1966 and January 1968

New England Test Boring Corporation conducted
subsurface investigations during October to
November 1966 and January 1968 consisting
of 24 test borings drilled to depths ranging from
25.5 to 97 feet. Monitoring wells were installed
at two test boring locations.

Camp Dresser & McKee (CDM) - September
1997 to April 1998

CDM conducted subsurface explorations
between September 1997 and April 1998 to
perform environmental characterization of the
fill beneath the school grounds and playing
fields.

Clean Harbors Environmental Services, Inc. -
March 2000 and February 2001

Clean Harbors Environmental Services, Inc.

conducted subsurface explorations at the
adjacent National Guard Armory property
consisting of seven Geoprobe borings (B-1, B-4,
B-6, and CHI-4 through CHI-7) in March 2000
and consisting of eleven test hollow-stem auger
borings (B-13 through B-18, and CHI-8 through
CHI-12) in February 2001. The Geoprobe
borings were advanced to depths ranging from
12 to 20 feet, and hollow-stem auger borings
were advanced to depths ranging from 8 to

22 feet. Groundwater monitoring wells were
installed at nine locations for the environmental
characterization of groundwater.

CDM Smith Phase 1 Explorations - July to
August 2017

CDM Smith conducted a Phase 1 subsurface
exploration program consisting of 15 test
borings (CDM-1 through CDM-15) between

July 17 and August 9, 2017. The borings were
advanced to depths ranging from 40 to 94 feet.
Continuous split-spoon sampling was typically
conducted through the top 30 feet or until
natural soil was encountered, and then at 5-foot
intervals thereafter. Rock coring was conducted
at five test boring locations. Five (5) borings
(CDM-3, CDM-4, CDM-7, CDM-9, CDM-14) were
completed as groundwater monitoring wells.

CDM Smith Phase 1 Test Pits - December
2017

CDM Smith conducted a Phase 1 test pit
program consisting of two test pit excavations
(TP101 and TP-102) on December 28, 2017. The
test pits were excavated to depths between 12
to 13.5 feet.

CDM Smith Phase 2 Explorations - January to
February 2018

CDM Smith conducted a Phase 2 subsurface
exploration program consisting of 22 test
borings (CDM-101A, CDM-101B, CDM-102A, and
CDM-102B through CDM-120) between January
22 and February 2, 2018. The borings were
advanced to depths ranging from 5 to 36 feet.
Continuous split-spoon sampling was conducted
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generally from ground surface until termination
in all borings.

CDM Smith Phase 2 Test Pits — February 2018

CDM Smith conducted a Phase 2 test pit
program consisting of three (3) test pits (TP-
201, TP203, and TP-204). The test pits were
excavated to depths between 16 and 22 feet.

4.3.5 Subsurface Conditions

The subsurface conditions encountered in the
subsurface explorations are described below,
beginning at the ground surface and proceeding
downward.

4.3.5.1 Soil and Rock

Pavement

A 4- to 6-inch-thick layer of asphalt or concrete
pavement was encountered at the ground
surface at five Phase 1 test boring locations and
ten Phase 2 test boring locations.

Topsoil

A 3- to 12-inch-thick layer of Topsoil was
encountered at the ground surface at 8 Phase
1 test boring locations, 9 Phase 2 test boring
locations, one previous test boring, and at all
test pit locations. The Topsoil typically consisted
of light to dark brown, fine SAND and SILT, trace
to no fine gravel.

Granular Fill

An approximately 1.2- to 11.5-foot-thick layer
of Granular Fill was encountered at the ground
surface or beneath the Pavement or Topsoil at
all CDM Smith test boring and test pit locations,
and at 16 previous test borings. The Granular
Fill typically consisted of very loose to very
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dense, dark to light brown, gray, tan, or black,
fine to coarse SAND with varying amounts of
gravel and silt.

Waste Fill

An approximately 2- to 30-foot-thick layer

of Waste Fill was encountered below the
Granular Fill at all locations; except for the
2000 Geoprobe locations and three 2001 test
boring locations, where it was encountered

at the ground surface. The Waste Fill typically
consisted of very loose to very dense, dark
brown to brown, light gray to gray, or black, fine
to coarse SAND, with varying amounts of gravel,
silt, brick, concrete, coal, ash, cinders, slag,
metal, glass, wood, leaves, granite blocks, and
other miscellaneous and deleterious material.

Organic Soil

An approximately 0.3- to 5-foot-thick layer of
Organic Soil was encountered below the Waste
Fill at a total of ten test boring locations. This
Organic Soil typically consisted of moist to wet,
loose to medium dense or stiff, black, slightly
Organic to Organic, fine to medium SAND and
SILT or CLAY & SILT, trace fine sand.

Clay and Silt

Clay and Silt (i.e. Boston Blue Clay) was
encountered below the Granular Fill, Waste Fill
or Organic Soil. Where fully penetrated, the layer
ranged between 6.5 to 75 feet thick. The layer
typically consisted of very soft to hard, dark to
light brown, or light gray to olive gray to greenish
gray, CLAY & SILT with varying amounts of sand
and gravel.

Glacial Till

Glacial Till was encountered beneath the Clay
and Silt at 27 test boring locations. Where fully
penetrated, the layer ranged from about 0.5



to 12.5 feet thick. The layer typically consisted
of medium dense to very dense, light gray to
greenish gray, fine to coarse SAND with varying
amounts of gravel and silt.

Weathered Rock

Weathered Rock was encountered below the
Clay and Silt or Glacial Till stratum. This layer
typically consisted of moist, gray, fine to coarse
GRAVEL and fine to coarse SAND, some silt, with
gravel inclusions resembling broken Argillite.

Bedrock

Bedrock consisting of hard, extremely fractured
to sound, moderately weathered to fresh, gray,
ARGILLITE was encountered depths ranging
from about 29.6 to 92.5 feet. Preliminary
Geotechnical Design Recommendations

4.3.6 Foundation Design

4.3.6.1 General

The underlying fill, waste fill, and organic

soil layers are unsuitable for supporting

the proposed building and excavation and
replacement of these unsuitable soils is not
considered feasible for supporting the building
loads. However, solidification of the waste
materials below the slabs are potentially
feasible, as discussed later in this section. It is
assumed that the proposed building columns
and perimeter walls will need to be supported
on a deep foundation that derives its support in
the weathered rock or bedrock.

4.3.6.2 Piles

Driven concrete piles, steel H-piles, or concrete
filled steel pipe piles are all suitable pile types
for this project. Steel piles may penetrate further
into the bedrock to achieve their design capacity
and are expected to be more expensive than
concrete piles. Typical pile types and allowable
design capacities are provided below:

14-inch square Pre-stressed Concrete
(6,000 pounds per square inch [psi]
concrete): 100 to 120 tons

e 16-inch square Pre-stressed Concrete
(6,000 psi concrete): 180 to 200 tons

e HP14x117 (50 kilopound per square inch
[ksi] steel, 1/16-inch corrosion allowance):
180 to 200 tons

Only one (1) pile type should be used throughout
the project. The piles should include tip
protection (typically a 1.5-inch-thick steel plate
or “stinger” for concrete piles, or a cast steel tip
for H-piles) to reduce the risk of damage to the
piles from potential obstructions in the fill and
waste fill, boulders in the glacial till, and from
driving into bedrock.

The pile caps be tied together for seismic
design, if the structure is assigned to

Seismic Design Category C, D, E, or F. This
can be accomplished with grade beams or

an appropriately designed floor slab. This
requirement can also be achieved by using
oversized pile caps that can develop the
required restraint by passive pressure against
the soil.

4.3.6.3 Lowest Level Floor Slab

The bottom level of the proposed building

will likely be located below the permanent
groundwater table. Thus, the bottom level slab
will need to consist of a waterproof structural
slab designed to resist hydrostatic uplift, or an
underdrain system will need to be installed that
relieves hydrostatic uplift. Since the bottom level
slab will be located within groundwater that is
impacted, an underdrain system that discharges
effluent into city drains would require permits
and likely periodic testing of effluent. The control
of groundwater is also possible using a barrier
wall or cut off wall around the site. The barrier
could be built as a soil cement wall that extends
down into the clay layer below the site. This
would serve to control groundwater inflows both
during construction and to limit groundwater
inflow into an underdrain system. This
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determination can be made during schematic
design.

4.3.6.4 Foundation Waterproofing

Foundation waterproofing should be performed
in accordance with Section 1805 of the
International Building Code, 2015 edition (IBC
2015) and include the following elements:

e Membrane waterproofing beneath the
bottom level floor slab and on the outside
face of the foundation walls up to finish
exterior grade.

e Waterstops at all penetrations through the
bottom level slab, foundation walls, and all
construction joints.

Preliminary Values

Total Unit Weight of Soil 125 pcf
Buoyant Unit Weight of Soil 62.6 pef
Coefficient of Active Earth Pressure, Ka 0.31
Coefficient of At-Rest Earth Pressure, Ko 0.47
Coefficient of Passive Earth Pressure, Kp 3.25
150 psf

Lateral Surcharge from Vertical Loads

e Waterproofing and structural design for
hydrostatic uplift of any pits or vaults that
extend below the mat, including membrane
seals around elevator piston shafts.

4.3.6.5 Hydrostatic Pressure

For schematic design, we recommend a
groundwater level at El. 20 for computing
hydrostatic pressure.

4.3.6.6 Lateral Earth Pressures

Preliminary values for computing lateral earth
pressures against buried structures are provided
below. The top 4 feet of soil should be neglected
when computing passive resistance.

4.3.6.7 Seismic Design

For preliminary seismic design, we recommend
the site be classified as Site Class D. We
recommend using the earthquake design
factors for the City of Cambridge (per the
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Massachusetts amendments to Chapter
16 of the IBC) and the amplification factors
(Fa and Fv) for Site Class D.

The soils at the site are not considered
susceptible to liquefaction.

4.3.6.8 Seismic Pressure

For computing seismic forces against buried
structures, we recommend a seismic pressure
distribution equal to 15.9H for computing the
seismic forces, where the seismic pressure is

in pounds per square foot (psf), H is the height
of the buried structure in feet, and the pressure
is distributed as an inverted triangle over the
height of the structure.

4.3.7 Environmental Conditions

4.3.7.1 Data Summary for Soil

Phase 1 (July-September 2017) and Phase 2
(January-February 2018) environmental field
investigations were conducted to evaluate the
overall extent of waste/fill materials and to
determine the concentrations of contaminants
in subsurface soils and fill and waste materials.

During the Phase 1 subsurface exploration
program, environmental soil samples were
collected at select intervals at all Phase 1 test
boring locations (CDM-1 through CDM-15)

and sent to Alpha Analytical in Westborough,
Massachusetts for laboratory testing. No
analytical soil samples were collected during
the Phase 2 subsurface exploration program.
During the Phase 1 drilling program, laboratory
analytical samples were collected at all 15 soil
boring locations in the shallow soil (approx.

0-3 feet below ground surface [bgs]), fill/waste
materials (approx. 3-30 feet bgs) and from

the shallow clay directly beneath the waste
materials. All soil samples were analyzed for the
following parameters:

e Volatile organic compounds (VOCs)
(including 1,4-dioxane) using United States
Environmental Protection Agency (USEPA)



Method 8260C,

e Semi-volatile organic compounds (SVOCs)
using USEPA Method 8270D,

e Massachusetts Contingency Plan (MCP) 14
Metals using USEPA Method 6010C/7471B,

e Polychlorinated biphenyls (PCBs) using
USEPA Method 8082A, and

e Massachusetts Department of
Environmental Protection (MassDEP)
Extractable Petroleum Hydrocarbon (EPH)
Method carbon ranges.

Duplicate samples were collected for quality
assurance/quality control purposes. Excess soil
generated during drilling and drilling fluids were
containerized into 55-gallon drums, temporarily
stored on-site and later transported offsite for
disposal.

The subsurface soils at the Tobin School

are categorized under the Massachusetts
Continency Plan as S-1 (from 0-15 feet bgs),
S-1/S-2 (315 feet bgs) and S-3 (>15 feet

bgs). Several metals were detected above
their respective soil standards. Arsenic was
detected in sample CDM-9 (14-16 feet bgs) at
a concentration of 64.4 mg/kg exceeding the
S-2 standard (20 mg/kg) and S-3 standard (50
mg/kg). Zinc was detected in sample CDM-7
(6-8 feet bgs) at a concentration of 18,500
mg/kg exceeding the S-1 standard (1,000 mg/
kg) and S-2 standard (3,000 mg/kg). Zinc was
detected in sample CDM-9 (14-16 feet bgs) at
a concentration of 1,590 mg/kg exceeding the
S-1 standard of 1,000 mg/kg. Zinc was also
detected in sample CDM-14 (20-22 feet bgs) at
a concentration of 18,500 mg/kg exceeding the
S-3 standard of 5,000 mg/kg.

Lead was detected in sample CDM-1 (8-10
feet bgs) at a concentration of 417 mg/kg
and was also detected in sample CDM-11
(2-4 feet bgs) at a concentration of 550 mg/
kg, exceeding the S-1 standard of 200 mg/
kg. Lead was detected in sample CDM-1 (24-
28 feet bgs), CDM-7 (68 feet bgs), CDM-7
(16-18 feet bgs), CDM-8 (6-8 feet bgs), CDM-9

(14-16 feet bgs), CDM-13 (812 feet bgs) and
CDM-14 (8-10 feet bgs) with concentrations
ranging from 816 to 5200 mg/kg, exceeding
the applicable S-2 and S-3 standard of 800 mg/
kg. Due to the elevated concentrations of lead,
toxicity characteristic leaching procedure (TCLP)
analysis was completed at locations where the
analysis criteria were triggered. At soil sample
locations CDM-1 (24-28 feet bgs), CDM-7 (6-8
feet bgs), CDM-8 (8-10 feet bgs), CDM-9 (14-16
feet bgs), and CDM-11 (2-4 feet bgs), leachable
lead was detected with concentrations ranging
from 7.62 mg/L (CDM-11) to 138 mg/L (CDM-
1), exceeding the TCLP USEPA hazardous waste
limit of 5 mg/L.

SVOCs were also measured above applicable
soil standards in several samples. Benzo(a)
pyrene was detected in sample CDM-1 (8-

10 feet bgs) at a concentration of 2.5 mg/

kg, exceeding the S-1 standard of 2 mg/

kg. Benzo(a)pyrene was detected in sample
CDM-4 (8-10 feet bgs), CDM-8 (8-10 feet bgs),
CDM-9 (14-16 feet bgs) and CDM-14 (8-10

feet bgs) with concentrations ranging from

13 to 17 mg/kg, exceeding the applicable S-2
standard of 7 mg/kg. Benzo(a)anthracene

was detected in sample CDM-4 (8-10 feet bgs)
at a concentration of 28 mg/kg and was also
detected in sample CDM-8 (8-10 feet bgs) at a
concentration of 17 mg/kg, exceeding the S-1
standard of 7 mg/kg. Dibenzo(a,h)anthracene
was detected in sample CDM-8 (8-10 feet bgs)
at a concentration of 1.5 mg/kg and was also
detected in sample CDM-9 (14-16 feet bgs) at
a concentration of 1.7 mg/kg, exceeding the
S-1 standard of 0.7 mg/kg. Indeno(1,2,3-cd)
perylene was detected in sample CDM-4 (8-

10 feet bgs) at a concentration of 8.5 mg/kg,
exceeding the S-1 standard of 7.0 mg/kg. EPH
compound C11-C22 aromatic was detected in
sample CDM-7 (6-8 feet bgs) at a concentration
of 1,060 mg/kg, exceeding the S-2/GW-1
standard of 1,000 mg/kg. EPH compound
C19-C36 aliphatic was detected in sample CDM-
7 (6-8 feet bgs) at a concentration of 3,060 mg/
kg, exceeding the S-1 standard of 3,000 mg/kg.

Overall, fill and waste materials contain elevated

concentrations of heavy metals (lead, zinc,
arsenic), EPH compounds and SVOCs. Some
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samples exceeded the regulatory limit for TCLP
lead indicating that without treatment, this
material would be considered a hazardous
waste if excavated for disposal. This material
could be treated in-situ and disposed of as a
non-hazardous waste. Other heavy metals,
VOC, SVOC and EPH compounds were detected,
however, all detections were below applicable
standards. PCB compounds were not found
above the laboratory method detection limit at
any sampling locations.

4.3.7.2 Data Summary for Groundwater

Groundwater sampling was conducted in August
2017 and March 2018 at the five (5) well
couplets (MW-3S/3D, MW-4S/4D, MW-7S/7D,
MW-9S/9D, & MW-14S/14D) to determine the
chemical quality of the groundwater at the site
with respect to MassDEP groundwater standards
and to evaluate potential discharge options
associated with dewatering of the site during
excavation/construction. Sampling and testing
occurred in two phases to evaluate seasonal
variability of concentrations. Groundwater
sampling was performed by CDM Smith
representatives between August 16 and August
17, 2018 for Phase 1 and on March 1, 2018 for
Phase 2. The laboratory reports were provided in
the July 2018 Memorandum.

Groundwater sampling was conducted using
low flow groundwater sampling procedures

in accordance with USEPA low flow guidance
document (Revised September 19, 2017). The
static depth to water and depth to the well
bottom were recorded prior to sampling. An
adjustable rate peristaltic pump was used to
purge each well and collect the samples. While
purging, field parameters including conductivity,
specific conductance, pH, temperature,
dissolved oxygen (DO), and oxidation-reduction
potential (ORP) were measured and recorded.

Groundwater samples were analyzed for the
following parameters:

e Volatile Organic Compounds (VOCs)
(8260/5053),

80 PERKINS EASTMAN

Semivolatile Organics (SVOCs) (8270D/SIM),
e Polychlorinated Biphenyls (PBCs) (8082),

e MCP Extractable Petroleum Hydrocarbons
(EPHs), Carbon-ranges only (EPH-04-1.1),

MCP 14 Total Metals (6010C/7471B) -
Phase 1, and

e MCP 14 Dissolved Metals (6010C/7471B) -
Phase 2.

Groundwater at the site is categorized as

GW-1 only in the far western portion of the

site (area of MW-7S/7D) due to the Zone A
surface water protection zone for the Fresh
Pond Reservoir. Groundwater is categorized

as GW-2 for any location within 30 feet of the
school building where the water table depth

is less than 15 feet bgs (MW-9S/9D and MW-
14S/14D). Groundwater at the entire site

is categorized as GW-3 due to the potential

for discharge to the Fresh Pond Reservoir,
located to the west and downgradient of the
Tobin School property. Due to the total metal
exceedances at select well locations during
Phase 1, samples were collected for dissolved
metals during Phase 2. During the August 2017
monitoring round, total barium was detected
at a concentration of 3,660 ug/L and 2,060
ug/L in the samples collected from MW-7S and
MW-7D, respectively, exceeding the applicable
GW-1 standard of 2,000 ug/L. In March 2018,
dissolved barium was detected greater than
the GW-1 standard in the sample collected
from MW-7D (2,140 microgram per liter [ug/L])
and was below the GW-1 standard of 2,000
ug/L in the sample collected from MW-7S

(526 ug/L). The total and dissolved barium
concentrations at MW-7D are consistent (2,060
ug/L vs 2,140 ug/L, respectively) suggesting
that the elevated barium concentrations are
not related to the presence of suspended solids
from the groundwater sample. The dissolved
barium concentration at MW7S is one-order

of magnitude lower than the total barium
concentration from August 2017 suggesting
that suspended solids from the August 2017
groundwater sample may have contributed to
elevated total barium concentration and GW-1



exceedance (August 2017). Dissolved barium
was also detected at the remaining groundwater
monitoring well sampling locations with
concentrations ranging from 49 to 1,150 ug/L
which is consistent or slightly lower that the
August 2017 total barium results.

During the August 2017 monitoring round,

total lead was detected greater than the GW-3
standard of 10 ug/L in samples collected from
MW-3D (67 ug/L), MW-4D (31 ug/L), MW-9S (26
ug/L), MW-9D (11 ug/L) and MW-14S (65 ug/L).
In March 2018, dissolved lead was detected
greater than the GW-3 standard of 10 ug/L in
the samples collected from MW-4D (77 ug/L)
and MW-9S (54 ug/L). Lead was reported below
the laboratory method detection limit of 10 ug/L
at the remaining groundwater monitoring well
sample locations which suggests that these
previous detections and GW-3 exceedances
appear to have been related to the presence

of suspended solids in the groundwater

sample. The dissolved lead concentrations and
associated GW-3 exceedances at MW-4D and
MW-7D are slightly lower than the total lead
concentrations from the August 2017 monitoring
round but do not appear to be related to

the presence of suspended solids from the
groundwater sample.

During the August 2017 monitoring round,
total arsenic was detected at groundwater
monitoring wells MW-3S, MW-4S/4D, MW-
9S/9D and MW-14S with concentrations
ranging 6-28 ug/L, all below the applicable
GW-3 standard of 900 ug/L. During the March
2018 monitoring round, dissolved arsenic was
detected in the groundwater samples collected
from MW-3D (6.6 ug/L), MW-9D (40.2 ug/L)
and MW-14S (5.5 ug/L), all below the applicable
GW-3 standard of 900 ug/L. The March 2018
dissolved arsenic detections are consistent
with August 2017 total arsenic concentrations
at MW-3D, MW-9D and MW-14S. During the
August 2017 monitoring, total zinc was detected
in the groundwater samples collected from
MW-3D (54 ug/L) and MW-14S (234 ug/L),
below the applicable GW-3 standard of 900
ug/L. During the March 2018 round, dissolved
zinc was reported below the laboratory method
detection limit of 50 ug/L at MW-3D and

MW-14S. Dissolved zinc was detected in the
sample collected from MW-7S (60 ug/L) below
the GW-1 standard of 5,000 ug/L and GW-3
standard of 900 ug/L. Dissolved zinc was also
detected in the sample collected from MW-9S
at a concentration of 224 ug/L which is below
the GW-3 standard. The presence of elevated
concentrations of heavy metals in soil and
groundwater such as barium and lead appear to
be attributed to the interaction of buried waste
material and groundwater at the site.

In both the August 2017 and March 2018
monitoring rounds, other VOC and SVOC
compounds were detected at all groundwater
well locations, however, the concentrations were
reported below applicable standards. In the
sample collected from MW-9D during the March
2018 round, methyl-tert-butyl-ether and tertiary-
amyl methyl ether were detected consistent with
the August 2017 concentrations and well below
applicable GW-2 and GW-3 standards. Benzene
was detected in the sample collected from
MW-14D (6.7 ug/L), however the concentration
is well below GW-2 and GW-3 standards.
Numerous SVOCs compounds, primarily PAHs,
were detected at all groundwater monitoring
wells but were below the applicable standards
in both sampling rounds. During both the August
2017 and March 2018 round, 1,4-dioxane was
detected in the sample collected from MW-9D
(0.198 ug/L and 0.158 ug/L, respectively),
however, the detected concentrations are well
below the applicable GW-2 and GW-3 standard.
PCBs were below the laboratory method
detection limit in samples collected from all
groundwater monitoring wells. In August 2017
and March 2018, select VOC, SVOC compounds
were detected in groundwater samples collected
from the two (2) well couplets as noted

above (MW-7S/7D and MW-9S/9D) located
approximately within 30 feet of the building,
however, none of the detections exceeded
applicable GW-2 standards.

4.3.7.3 Data Summary for Soil Gas

On August 16-17, 2017, CDM Smith installed/
sampled a total of 28 landfill gas probe
locations and screened the 10 newly installed
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groundwater wells for the presence of landfill
gas (see Image 4.3a). For all landfill gas
sampling locations, concentrations of methane
(CH4), carbon dioxide (CO2), oxygen (02),
Lower Explosive Limit (LEL) and atmospheric
pressure were obtained using a Landtec

GEM 2000 Gas Analyzer. VOC concentrations
were obtained using a PID. Hydrogen sulfide
(H2S) concentrations were obtained using an
Interscan Gas Analyzer. Landfill gas sampling
locations were purged for 10 minutes with the
Landtec Gas Analyzer prior to collection of final
readings. Due to the elevated concentrations
of methane observed at SGP-27, SGP-28 and
groundwater monitoring wells MW-3S/3D and
MW-4S/4D during the August 2017 sampling
event, CDM Smith returned to the Tobin School
on October 2, 2017 to screen on-site utilities
adjacent the recreational fields and to complete
sub-slab and indoor air sampling at the Tobin
School.

Due to the history of the landfilling operations at
the Tobin School property, landfill gas migration
investigations were completed to determine the
nature and extent of landfill gas in the shallow
and deeper sub-surface and to confirm there
was no gas migration offsite beyond the property
boundary. A total of 28 landfill gas probes were
installed in August 2017 with a majority of the
gas probes installed around the perimeter of
the site at the property boundary. Methane

was not detected at any of the perimeter

landfill gas probes except at SGP-27 which

is located at the Armory property boundary,
where the initial methane (as an indicator of
landfill gas) concentration was detected at 2.9
percent (58 percent LEL) and the final methane
concentration was detected at 2.8 percent (56
percent LEL). This is not an unexpected finding
since it is believed that the waste material
extends underneath the Armory property. One
landfill gas probe was installed in the center

of the recreational fields (SGP-28) to evaluate
shallow sub-surface landfill gas conditions in the
center of the recreational field. At landfill gas
probe, SGP-28, methane was initially detected
at 63.8 percent (1,276 percent LEL) and the
final concentration was detected at 50.2 percent
(1,004 percent LEL). These LEL readings are
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considered very high and comparable to what
may be observed at a municipal solid waste
landfill. Carbon dioxide was detected at all
landfill gas probes with concentrations ranging
from 0.5 to 5.4 percent. Oxygen concentrations
ranged from 0.9 to 20.3 percent at all landfill
gas probe locations. VOC concentrations were
non-detect (0.0 ppm) at all landfill gas probe
locations except SGP-26 where the initial VOC
concentration was detected at 111.7 parts

per million volume (ppmv) and the final VOC
concentration was detected at 58.8 ppmv.
Hydrogen sulfide was not detected at any landfill
gas probe location.

The ten (10) groundwater monitoring wells
installed during Phase 1 were also screened for
the presence of landfill gas during the August
2017 landfill gas sampling event. Methane
was detected at groundwater monitoring wells
MW-3S, MW-3D, MW-4S, MW-4D, MW-7S and
MW14D. Methane was initially detected at
MW-3S at a concentration of 13.5 percent
(270 percent LEL) and the final methane
concentration was detected at 13.4 percent
(268 percent LEL). Methane was initially
detected at MW-3D at a concentration of 1.9
percent (38 percent LEL) and the final methane
concentration was detected at 0.8 percent (16
percent LEL). Methane was initially detected
at MW-4S at a concentration of 73 percent
(1,460 percent LEL) and the final methane
concentration was detected at 71.6 percent
(1,432 percent LEL). Methane was initially
detected at MW-4D at a concentration of

0.6 percent (12 percent LEL) and the final
methane concentration was detected at 0.3
percent (6 percent LEL). Methane was initially
detected at MW-7S at a concentration of

2.4 percent (48 percent LEL) and the final
concentration was detected 2.3 percent (46
percent LEL). Methane was initially detected
at MW-14D at a concentration of 0.4 percent
(8 percent LEL) and the final methane
concentration was detected at 0.3 percent (6
percent LEL).

Due to the elevated landfill gas readings across
the site, a supplemental gas investigation

was completed by CDM Smith on October 2,
2017. During the October 2, 2017 sampling,



CDM Smith re-screened the 10 groundwater
monitoring wells for the presence of landfill

gas. Results were similar to the August 2017
monitoring. The most significant difference
between the two rounds was that methane was
detected at MW-9S with elevated concentrations
in October 2017, whereas, it was not detected
in August 2017. Methane was detected at
MW-9S at an initial concentration of 22.8
percent (456 percent LEL) and the final
methane concentration was detected at 23.9
percent (478 percent LEL). Simultaneously on
October 2, 2017, CDM Smith collected sub-

slab and indoor air samples inside the Tobin
School to confirm there was no indoor air quality
problems inside the school. The conclusion

of the Tobin School assessment was that the
sub-slab monitoring results showed low levels of
contaminants below MassDEP thresholds. The
indoor air (within the crawl spaces) did show
some commonly found constituents in indoor
air, however, they do not appear to be attributed
to the underlying waste material. A summary

of the results of the Tobin School subslab

and air sampling was included in a separate
memorandum.

In addition to the screening of the groundwater
monitoring wells for landfill gas, 30-minute
grab soil vapor samples were collected from
groundwater monitoring well MW-4S and

MWOS where the highest concentrations of
methane were observed and were analyzed for
VOCs, fixed gases (methane, carbon dioxide,
carbon monoxide, nitrogen and oxygen), sulfide
analysis and mercaptans. Overall, there were
some VOC detections, however, none of the
concentrations exceeded MassDEP sub-slab soil
gas screening criteria. Fixed gas concentrations
were consistent with concentrations observed
when collecting field analyzed gas samples
using the Landtec GEM 2000. Sulfide and
mercaptan compounds including hydrogen
sulfide, methyl mercaptans, dimethyl sulfate and
carbon disulfide were detected in the soil vapor
samples collected from MW-4S and 9S with
concentrations ranging from 4.43 to 6.38 ug/
m3.

Due to the elevated methane concentrations
within the subsurface of the recreational fields,

deeper landfill gas probes were attempted along
the eastern property line to confirm there was
no gas migration beyond the eastern property
line, however, due to subsurface conditions,
continuous refusal was encountered at multiple
locations and the gas probes could not be
installed below 5 feet bgs. Due to the clean
corridor of no waste between the recreational
fields and the eastern property line and no
observed gas detections from the August

2017 gas sampling, it does not appear gas is
migrating towards the eastern property line.

A total of twenty-six (26) utility locations on

the Tobin School property and adjacent to the
Tobin School property boundary (catch basins,
manholes, electrical boxes) as shown on Image
4.3a were screened for the presence of landfill
gas on October 2, 2017. Methane was only
detected in the water meter pit manhole located
directly north of recreational fields. Methane
was detected in the water meter pit manhole
initially at 296 percent LEL of methane and at
16 percent LEL of methane after venting with
the manhole cover off. Under the MCP, an LEL
reading greater than 10 percent LEL in a utility
is a 2-hour reporting condition. Since the LEL of
methane results were greater than 10 percent
LEL in the Water Meter Pit Manhole, the results
were reported to MassDEP Bureau of Waste
Site Cleanup (BWSC) by Kathleen Murphy, LSP,
(CDM Smith). A release tracking number (RTN)
was assigned by MassDEP (RTN 3-34521). As
a mitigation measure, the City of Cambridge
determined that the water vault was no longer
in use and backfilled the manhole with flowable
fill on October 18, 2017 and re-screened the
manhole with a 4-gas meter which resulted with
an LEL of reading of 0.0 percent.

CDM Smith completed confirmation methane
screening of utilities adjacent to the abandoned
water meter pit and on Concord Avenue on
November 30, 2017. During the supplemental
screening event, methane was not detected

at any of the utility locations. Since the water
meter pit was abandoned and methane was not
detected during the supplemental screening,
CDM Smith submitted an Immediate Response
Action (IRA) Completion Report to MassDEP on
December 7, 2017 closing out RTN 3-34521
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linking it to the overall RTN for the Tobin School
property (3-01658).

impacted materials on site and then mix
specimens of these materials with various
bulking agents and additives and the underlying
clay to improve the physical characteristics of
these materials. The anticipated goals of the
bench scale testing were as follows:

During the Phase 1 and Phase 2 Test Pit
programs, multi-gas monitors were placed
approximately 20 feet at different directions
from each test pit to monitor ambient air for
oxygen, carbon monoxide, hydrogen sulfide 1.
and LEL. During both phases of test pits, there

were no detections of any gases and oxygen
concentration remained at approximately

20.9 percent. A photoionization detector (PID) 2.
was also used during test pitting to determine
the presence of VOCs in ambient air, and values
ranged from non-detectable to 8.2 parts per
million (ppm).

Identify locally available, cost effective
reagents that can be used for the soil
mixing.

Conduct compatibility testing with the
reagents identified above, to ensure they are
compatible with the site groundwater.

3. Characterize the physical and analytical
characteristics of the composite waste fill
material prior to conducting mixing.

4.3.8 Bench Scale Testing Summary ) i
4. Characterize the compressive and/or shear

CDM Smith has prepared this summary detailing strength of the S/S treated samples using

the activities and results of the Geotechnical
Investigation and Bench Scale Testing for the
In-Situ Solidification/Stabilization (ISS) of the

handheld index testing equipment such as
a pocket penetrometer. Additionally, select
specimens will be tested for Unconfined

onsite waste materials for the construction of
the new Tobin Montessori Vassal Lane School.

Compression Strength (UCS) by ASTM
method D2166. A UCS value of 100 psi is
deemed desirable for future site uses.

4.3.8.1 Scope of Work and Bench Scale 5.
Testing Goals

Characterize the hydraulic conductivity of
S/S treated specimens and identify samples
with a hydraulic conductivity equal to or less

The scope of work for the bench scale testing than 1E-06 centimeters per second (cm/s).

consisted of three main tasks:

Characterize the leachability of the S/S
treated specimens for the contaminants

of concern identified during the initial
analytical characterization of the composite
samples. Testing included a combination of
toxicity characteristic leaching procedure
(TCLP), synthetic precipitation leaching
procedure (SPLP), and dynamic leaching
testing depending upon strength and
conductivity testing results.

1. Collect representative soil and groundwater
samples for ISS bench scale testing;

2. Perform a laboratory bench scale ISS
test program using typical Solidification/
Stabilization (S/S) reagents, mix dosages,
mixing procedures and perform physical and
analytical testing of S/S treated specimens.

3. Prepare a written summary of the field
investigation and bench scale testing
conducted. The results will be used to
evaluate and estimate costs for carrying
out various alternatives for the design and
construction of the new Tobin School.

4.3.8.2 Geotechnical Field Program Summary

CDM Smith conducted the following tasks during
the field program:

Goals for the bench scale testing were to .
perform additional characterization of the

Geotechnical Field Investigation - drilling
and sample collection of the physical and
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analytical samples needed for the bench
scale testing.

o A subsurface exploration program
was conducted to collect a sufficient
volume of soil for physical and
analytical samples needed for the
bench scale testing. The subsurface
exploration program targeted the
location of three previously drilled
locations (CDM-1, CDM-7, and CDM-
9). Site groundwater was collected
during the investigation to use in the
ISS mixes to better simulate full-
scale site conditions.

e Bench Scale Testing - characterization
of the waste composite samples, reagent
evaluation, and S/S mixing of the impacted
soils with various reagents to produce
samples to compare with the Site regulatory
criteria.

e S/S Sample Evaluation - S/S mixed batches
cured for 28 days and were subjected
to chemical and geotechnical properties
testing to evaluate performance.

4.3.8.3 Bench Scale Study Summary

The Tobin School bench scale study

was designed to evaluate the mixing of
contaminated soils with a series of reagents to
achieve a product that meets the geotechnical
performance criteria necessary to support
structural design of the new Tobin School. CDM
Smith evaluated Portland Cement, Cement Kiln
Dust, and Fly Ash as potential S/S additives.
Based on the results of the screening, Portland
Cement and Fly Ash were selected as reagents
for S/S additives.

S/S mixing was performed at the CDM Smith
Geotechnical Laboratory in Chelmsford,
Massachusetts. Prior to S/S mixing, composite
samples were prepared from the material
collected during the subsurface investigations
that were representative of anticipated
subsurface conditions at the site for in-situ
mixing. Composite 1 represents a soil-waste

column consisting of the smallest thickness

of Waste Fill observed (9-feet) overlying 5-feet
of Clay and Silt. Composite 2 represents the
largest thickness of waste fill observed (34-feet)
overlying 5-feet of Clay and Silt. Composite 3
represents the average thickness of Waste Fill
observed (16-feet) overlying 3-feet of Clay and
Silt and, also included a sand bulking material.

The reagents were added to the composites
and samples of the S/S mixes were cast into
2inch by 4-inch cylinder molds and allowed to
cure for 7, 14, and 28 days prior to physical and
analytical testing. S/S mixes were prepared for
Composite 1, 2, and 3 using the percentages of
reagents described below for Case A, B, and C:

1. Case A: Portland Cement (Type I/11) with
bentonite: 15 percent PC + 5 percent
bentonite, 20 percent PC + 5 percent
bentonite, and 25 percent PC + 5 percent
bentonite.

2. Case B: Portland Cement (Type I/11): 5
percent, 10 percent, 15 percent, 20 percent,
and 25 percent.

3. Case C: Portland Cement (Type I/1l) with
fly ash: 3 percent PC + 2 percent fly ash,
5 percent PC + 5 percent fly ash, and 5
percent PC + 10 percent fly ash.

4.3.8.4 Physical Testing

Samples collected during the geotechnical
investigation were transported to the CDM
Smith Geotechnical Laboratory in Chelmsford,
Massachusetts and submitted for preliminary
geotechnical index testing. The following
laboratory tests were performed as part of the
preliminary sample characterization:

e Grain Size no Hydrometer (ASTM D6913 and
ASTM D1140) - 4 tests

e Grain Size with Hydrometer (ASTM D7928
and ASTM D1140) - 3 tests
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e Moisture Content (ASTM D2216) - 7 tests
e USCS Classification (ASTM D2488) - 7 tests

e Density and Dry Density (ASTM D7263) - 4
tests

e Specific Gravity (ASTM D854) - 4 tests

4.3.8.5 Analytical Testing

Unmixed samples from the field investigation
and samples of Composite 1, 2, and 3 were
submitted to Alpha Analytical in Westborough,
Massachusetts for analytical characterization.
The following laboratory tests were performed
as part of the characterization:

e Volatile organic compounds (VOCs) using
USEPA Method 8260C - 5 tests,

e Semi-volatile organic compounds (SVOCs)
using USEPA Method 8270D - 4 tests,

e (MCP) 14 Metals using USEPA Method
6010C/7471B - 4 tests,

e Toxicity Characteristic Leaching Procedure
(TCLP) for Lead - Method SW846 - 4 tests,

e Polychlorinated biphenyls (PCBs) using
USEPA Method 8082A - 4 tests, and

e Massachusetts Department of
Environmental Protection (MassDEP)
Extractable Petroleum Hydrocarbons - 4
tests.

4.3.8.6 Physical Testing

The following physical tests were performed on
S/S treated specimens:

e Unconfined Compression Test (ASTM
D2166) - A total of 99 tests; 33 conducted
after 7 days of curing, 33 conducted after
14 days of curing, and 33 conducted after
28 days of curing.

e Hydraulic Conductivity Using Flexible Wall
Permeameter (ASTM D5084) - A total of
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33 tests were conducted on S/S specimens
after 7 days of curing.

4.3.8.7 Analytical Testing

Analytical testing was performed to evaluate
lead leachability of the S/S samples via TCLP
methods to verify stabilized material can meet
the regulatory performance criteria of the site
for the following analytes:

e TCLP lead - 6 tests,

e Semi-Dynamic Leaching (SDL) test for lead-
6 tests, and

e Synthetic precipitate leaching procedure
(SLPL) for lead -6 tests.

The TCLP samples were sent to Alpha Analytical
located in Westborough, Massachusetts for
analytical testing. The SPLP and SDL testing
took place in the CDM Smith Laboratory located
in Denver, Colorado.

4.3.8.8 Summary of Laboratory Results

Preliminary Composite Sample
Characterization Results: Physical Test
Results

Laboratory test results for the preliminary
composite sample characterization are
described in the following subsections.

Grain Size Analyses

The grain size distributions were measured
using sieve analyses with and without
hydrometers in accordance with ASTM D6913,
ASTM D7928, and ASTM D1140. In the test
boring samples (SSTB-1, SSTB-7, and SSTB-9),
the waste fill material ranged in sand content
from 27.4 percent to 49.2 percent, fines content
from 18 percent to 59.3 percent, and gravel
content from 13.3 percent to 32.8 percent.
Due to the variability in grain size distribution,
a composite of the waste fill samples was
created and analyzed for grain size distribution.



The composite waste fill sample sand content
was 53.5 percent, fines content was 27.5
percent, and gravel content was 19.0 percent.
Composite-1 through Composite-3 samples
ranged in sand content from 39.8 percent to
47.7 percent, fines content from 34.4 percent
to 57.8 percent, and gravel content from 1.9
percent to 6.0 percent.

Moisture Content

Moisture contents were measured in
accordance with ASTM D2216. Moisture
contents for the test boring samples (SSTB-1,
SSTB-7, and SSTB-9) ranged from 24.2 percent
to 73.0 percent. Moisture content for the
composite waste fill sample was 29.0 percent.
Moisture contents for Composite-1 through
Composite 3 samples ranged from 34.4 percent
to 57.8 percent.

Density and Dry Density

Densities and dry densities were measured in
accordance with ASTM D7263. The densities
and dry densities measured for the test boring
samples (SSTB-1, SSTB-7, SSTB-9) ranged from
85.5 pounds per cubic foot (pcf) to 115.1 pcf
and from 55.2 pcf to 82.5 pcf, respectively.
The density and dry density for the composite
Waste Fill sample was 70.6 pcf and 91.0 pcf,
respectively. Densities and dry densities were
not measured on samples Composite-1 through
Composite-3.

Specific Gravity

The specific gravities were measured in
accordance with ASTM D854. Specific gravity
was measured for composite samples only.

The specific gravity of the composite Waste

Fill sample was 2.61. The specific gravities
measured for Composite-1 through Composite-3
ranged from 2.49 to 2.64.

Analytical Test Results

A summary of the analytical test results will be

provided at a later date after full completion of
the SDL and TCLP testing.

Groundwater Wet Chemistry Characterization
Results

A summary of the wet chemistry
characterization results will be provided at a
later date after full completion of the SDL and
TCLP testing.

4.3.8.9 Solidified Composite Sample Results

Unconfined Compression Strength

Unconfined Compressive Strength tests were
performed in accordance with ASTM D1633.
Testing was performed on samples after 7, 14,
and 28 days of curing. The results from the
laboratory tests for each case are summarized
in the following subsections.

Case A - Portland Cement and Bentonite

o Compressive strengths after 7 days of curing
ranged from 88.6 psi (C2-B5PC20) to 527.7
psi (C3-B5PC25).

e Compressive strengths after 14 days of
curing ranged from 124.7 psi (C2-B5PC20)
to 637.9 psi (C3-B5PC25).

e Compressive strengths after 28 days of
curing ranged from 126.3 psi (C1-B5P20) to
834.0 psi (C3-B5PC25).

o All composites and mixes reached the
desired 100 psi compressive strength after
14 and 28 days. The majority of samples
met the desired 100 psi compressive
strength criteria after 7 days except for one
sample, Composite 2 mixed with 5 percent
bentonite and 20 percent Portland Cement.

Case B - Portland Cement

e Compressive strengths after 7 days of curing
ranged from 39.6 psi (C3-PC5) to 945.0 psi
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(C3-PC25).

e Compressive strengths after 14 days of
curing ranged from 56.3 psi (C3-PC5) to
1136.5 psi (C3-PC25).

e Compressive strengths after 28 days of
curing ranged from 60.0 psi (C3-PCbH) to
1157.2 psi (C3-PC25).

e All cylinders mixed with 5 percent Portland
Cement were below the desired 100 psi
strength. Composite-1 and Composite-2
cylinders mixed with 10 percent Portland
Cement were below the desired 100 psi
strength after curing for 7 and 14 days but
met the criteria after 28-days of curing.
Composite-3 mixed with 10 percent Portland
cement met the desired 100 psi criteria
after 7, 14, and 28 days.

e All cylinders mixed with 15, 20, and 25
percent Portland Cement met the desired
100 psi criteria after 7, 14, and 28 days.

Case C - Portland Cement and Fly Ash

e Compressive strengths after 7 days of
curing ranged from 12.0 psi (C2-PC2FA3) to
48.2 psi (C2-PC5FAD).

e Compressive strengths after 14 days of
curing ranged from 14.9 psi (C2-PC2FA3) to
67.3 psi (C1-PC5FAD).

e Compressive strengths after 28 days of
curing ranged from 13.0 psi (C1-PC2FA3) to
90.9 psi (C1-PC5FA10).

e None of the samples mixed with Portland
Cement and Fly Ash were able to achieve the
desired 100 psi strength, even after 28 days
of curing.

4.3.8.10 Hydraulic Conductivity

Hydraulic conductivity tests were performed in
accordance with ASTM D5084. The hydraulic
conductivity measured in the lab ranged from
8.40E-08 cm/s (C3B5PC15) to 1.19E-06 cm/s
(C3-PC2FA3). All samples indicated that the
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required hydraulic conductivity of 1.0E-06 cm/s
or less was achieved.

4.3.8.11 Leachability and Analytical
Characterization

A summary of the leachability and analytical
characterization test results will be provided at
a later date after full completion of the SDL and
TCLP testing.

4.3.9 Environmental Implications for Design
and Construction

4.3.9.1 Removal and Disposal of Soil/Waste
Materials

Based on the results of the soil/waste fill
concentrations, excavated fill/waste material
would need to go either to an out-of-state
facility or to an in-state landfill for disposal. In
order to obtain a clean closure with no deed
restrictions, i.e., AUL, on the school property, the
entire limits of the waste material would need

to be removed. Complete removal of the waste
material on the school property is not possible
given the depth of the waste at the property

line with the abutting Armory facility and the
potential to impact the existing Armory structure.
In addition, removal of waste along the
remaining property lines may impact abutting
properties. At this time, full removal of the waste
material is not recommended. Based on the soil
sampling results some material will need to be
treated for TCLP-lead prior to excavation and
offsite disposal. The material will then need to
be re-tested for TCLP-lead to document that it
passes the regulatory limits.

As discussed elsewhere in this section, ISS is
considered a viable option for the waste/soil
material. Some material will need to be removed
due to the underground parking garage, utilities
and the underground storm water storage tank.
Remaining material in the vicinity of the school
and utilities could be treated in place. This will
provide structural support as well as mitigate
the environmental concerns such as methane
and mobilization of lead.



Removal of the waste material will present
challenges including the depth of material
requiring removal (up to 32 feet bgs),
dewatering during removal, control of landfill
gases during removal, and proximity of nearby
residents. It is anticipated that waste material
not required for excavation and offsite disposal
as part of the construction of the new school
and related appurtenances will remain on-site.
Material in proximity to the school, utilities and
the stormwater tank will be treated in-situ using
stabilization technologjes. It is anticipated that
material beneath the existing athletic fields

will not be removed or stabilized since it will
remain beneath the new athletic fields. The
existing three feet of clean cover material will
continue to be required in this area. The options
for leaving some waste material in place would
require an AUL.

4.3.9.2 Dewatering Groundwater Treatment
and Discharge

The water table depth from ground surface
ranged from approximately 6 to 9 feet bgs
based on the August and October 2017 and
March 2018 water level gauging data. The
maximum depth of waste encountered within
the footprint of the recreational fields is 32 feet
bgs, therefore, dewatering for removal of the
waste would require an extensive effort due to
the shallow water table and depth of waste.

Some dewatering will still likely be necessary
during foundation excavation and construction.
The amount of water that will need to be

treated could be reduced through the use of
in-situ solidification of waste material around
the excavation footprint by creating a barrier
wall. Based on the August 2017 and March
2018 groundwater sampling results, an active
remediation system for groundwater collected as
part of a dewatering program would be required
prior to discharge to the local stormwater
system. If local stormwater discharge is feasible,
then an USEPA National Pollutant Discharge
Elimination System (NPDES) Remediation
General Permit would be required. If discharge
to the storm drain is not permitted or feasible
discharge to the sanitary sewer may be allowed

by the Massachusetts Water Resource Authority
(MWRA). Generally, the MWRA prohibits the
discharge of construction site dewatering except
in combined sewer areas, however, they will
review cases individually. An MWRA Construction
Dewatering Permit would be required in this
case.

4.3.9.3 Landfill Gas Control

Elevated concentrations of landfill gas exist
beneath the Tobin School property. Landfill gas
concentrations were detected in excess of 1000
percent LEL of methane at some locations. Due
to the elevated concentrations of landfill gas

in the shallow and deeper sub-surface strata,
active landfill gas controls would be required

to ensure the safety of the contractors and
nearby residents, minimize gas migration during
excavation, and to suppress excessive landfill
gas odors.

Based on the soil vapor sample results (sulfide
and VOC detections) and observations during
drilling and test pit excavations, there is
potential for excessive odors migrating in the
ambient air during construction/excavation.
Landfill gas migration controls required to
control landfill gas and odors could consist of
an active gas trench system (under vacuum)
installed into the shallow waste across the
recreational fields. Odor control foams or similar
means may also be required to control odor if
waste material is exposed in open excavation.

4.3.10 Preliminary Construction
Considerations

4.3.10.1 Removal of Existing Foundations and
Buried Structures

Existing foundations and buried structures
that are located outside the footprint of the
new construction may be abandoned in place,
provided they do not interfere with construction
of the new building or installation of new
utilities. Foundations and buried structures
within the footprint of the new building or that
interfere with construction should be removed
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and replaced with compacted granular fill or
flowable fill.

Existing piles should only be removed when they
interfere with the new work. The existing piles
located within the footprint of the new building
that do not interfere with the new piles should
be cut so that the tops of the cut piles are at
least 2 feet below the bottom of the proposed
construction. It may be possible to remove
timber piles that interfere with the installation of
new piles. However, it will likely not be practical
to try to remove concrete piles that interfere
with new piles. Thus, new piles will likely need
to be designed so that they avoid the existing
concrete piles.

4.3.10.2 Pile Installation

Driving displacement piles (piles with large
cross-sectional areas such as concrete piles and
concrete-filled pipe piles) can cause the ground
surface and nearby structures and utilities to
heave. Heave can be reduced by pre-augering
prior to installing the piles. However, even with
the pre-augering, the ground surface, including
pavement and utilities, could heave 1 to

3 inches depending on the spacing and density
of the piles. Pre-augering is not necessary if
steel H-piles are selected.

Pre-augering will generate excess soil that will
need to be disposed of.

Driving of piles will cause vibrations that may
be felt in adjacent buildings. Pre-augering will
reduce the vibrations.

Pile tip protection (typically a 1.5-inch-thick steel
plate or H-pile stinger for concrete piles, or a
cast steel tip for H-piles) should be provided

to reduce the risk of damage to the piles from
potential obstructions and from driving into
bedrock.

A contingency should be included for concrete
piles that are damaged or broken during driving.
Based on previous projects, we recommend
budgeting for up to 10 percent pile breakage.
The potential for breakage can be reduced by
installing a steel H-pile stinger at the tip of each
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of the concrete piles. The addition of stingers
will increase the cost of each concrete pile by
about $500; however, the percentage of broken
concrete piles should be reduced resulting

in less construction delays and the need to
redesign the pile caps.

4.3.10.3 Pile Load Test

In accordance with Building Code requirements,
at least one pile must be subjected to a static
load test to at least 200 percent of the design
load to verify its axial compression capacity.
Alternatively, a minimum of three dynamic load
tests of instrumented driven piles carried to 250
percent of the design load may be performed.

Because of the variable depth to the bearing
layer, we recommend that at least 6 dynamic
load tests be performed across the footprint of
the building. Dynamic load testing is generally
less expensive than static load testing and can
be completed in less time. However, the use of
dynamic testing will require that the piles be
driven harder, which could result in a greater
potential for pile damage.

4.3.10.4 Excavations and Excavation Support

We anticipate that the excavated material will
consist mostly of existing building foundations,
fill, and waste fill. Excavations that extend

below the groundwater table and adjacent

to surrounding properties and infrastructure

will be required for demolition and removal of
the existing structure and construction of the
project. It is unlikely that there is sufficient
space around the site to slope the excavations
without bracing; and any excavations that extend
below the groundwater table should be braced.
Therefore, an excavation support system will be
required for this project. Based on preliminary
test results, it appears that waste material could
be solidified in-place and could perform several
useful functions including acting as temporary
earth support, a barrier to ground water flow and



reduce the need for ground water controls.

4.3.10.5 Ground Improvement for Waste
Stabilization

Ground improvement methods (i.e., deep soil
mixing, jet grouting, etc.) may be used as a
method of waste stabilization in lieu of waste
removal, to improve the engineering properties
of any waste left in place for foundation
support of the new structure, as a groundwater
cut-off where existing waste/contaminated
groundwater at adjacent sites will not be
removed (e.g., the Armory), and as a means of
excavation support.

4.3.10.6 Dewatering and Groundwater Cutoff

The groundwater level should be lowered and
maintained to at least 2 feet below the bottom
of excavation during foundation construction.
Dewatering wells, well points, or a series of
filtered sumps extending below the excavation
bottom will be required to maintain the
groundwater level below the bottom of the
excavation. Dewatering activities can stop only
when the building has sufficient weight and
strength to withstand the hydrostatic pressure.
As discussed above a groundwater barrier could
also be used to limit the volume of groundwater
to be removed and treated and mitigate future
impacts.

Dewatering activities may lower surrounding
groundwater levels beyond the limits of the
excavation, which may cause settlement of
the surrounding ground surface and impact
nearby buildings and infrastructure. To reduce
the potential for lowering the surrounding
groundwater levels, the excavation support
system should extend at least 5 feet into an
impervious soil layer to act as a groundwater
cutoff. Dewatering effluent will need to be
discharged under an applicable permit as
discussed in Section 4.3.9.2. Pretreatment
and periodic chemical testing of the dewatering
effluent will be required as part of the process
for obtaining the permits.

4.3.10.7 Protection and Monitoring of
Adjacent Structures

The contractor should be required to perform
pre- and post-construction condition surveys
of structures within 100 feet of the site. The
surveys should document existing visible
damage or signs of distress outside the
buildings, and readily accessible areas of
the building interiors. The surveys should be
provided to the respective property owners.

Adjacent buildings should be monitored

for vibrations during construction with
seismographs placed inside or adjacent to the
buildings. We recommend that the peak particle
velocity not exceed 0.5 inches per second for
continuous vibrations (such as jack hammering,
hoe ramming, or pile driving).

Survey points should be installed at selected
locations on excavation support systems, and
their horizontal and vertical positions should
be established before the start of construction.
The survey points should be monitored for
vertical and horizontal movements on a weekly
basis through construction. More frequent
monitoring should be performed for adjacent
structures during installation of the excavation
support system and while excavating below the
foundation elevation of the adjacent structures.

Crack gages should be installed at
representative cracks observed in the adjacent
structures during the pre-construction condition
surveys. The crack gages should be monitored
on a weekly basis during construction.

Temporary groundwater observation wells
should be installed inside and outside the
excavation to monitor groundwater levels during
dewatering activities. The groundwater levels
should be monitored daily beginning at least
two weeks before the start of dewatering and
throughout dewatering.

Settlement and heave of adjacent structures
such as sidewalks, buildings, utilities etc. should
be monitored during pile driving. In addition,
newly driven piles that are adjacent to piles
being driven should also be monitored for
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settlement and heave.

4.3.10.8 Additional Monitoring

Additional monitoring such as noise, dust,
and landfill gas (methane, hydrogen sulfide)
monitoring may be required during construction.

4.3.10.9 Construction Monitoring

In accordance with the Building Code, full-time
observations and documentation are required
during installation of the foundations. These
observations should be made by a registered
design professional or their representative

to meet the requirements of the foundation
completion letter referred to in Section
1701.1.1 subsection 5 of the IBC 2015
(2M2assachusetts amendments).
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4.4 Structural

Introduction

Foley Buhl Roberts & Associates, Inc. (FBRA) is
collaborating with Perkins Eastman (PE) in the
development of design options for the Tobin
Montessori and Vassal Lane Upper Schools
project in Cambridge, Massachusetts.

The purpose of this narrative is to summarize
the basis of the structural design, describe

the primary structural systems and provide
preliminary structural quantities to be used in
the preparation of the Conceptual Design cost
estimate. Outline Structural Specifications have
also been included. Proposed new construction
will be designed and constructed under the
provisions of the Massachusetts State Building
Code (780 CMR - 9" Edition, based on the
2015 IBC). This Structural Narrative should be
used in conjunction with the Conceptual Design
Architectural documents and those of the

other disciplines, as well as the FBRA Existing
Conditions Structural Report dated March 29,
2019.

Design Options

A number of design options have been studied
in recent months; including the following;:

Option 1 (Renovation/Addition): Option 1 re-
uses the classroom bar of the existing building,
but demolishes the Gymnasium/Locker Room
wing on the north side of the classroom bar

(at the expansion joint), to accommodate the
construction of a new, structurally separated,
two and three-story addition. Playing fields are
located along the east side of the site (Alpine
Street).

Option 1A (Replacement v3 - Crossroads):
Option 1A demolishes the existing building and
constructs a new, three and four-story building
over portions of the original building footprint.
The Vassal Lane School and the Preschool are

located at the west end of the classroom bar;
the Tobin Montessori School is located at the
east end. Shared spaces would are located to
the north of the classroom bar, connected by a
central “Heart of School” space. Playing fields
are located to the north of the new building,
along the east side of the site (Alpine Street).

Option 2 (Wings): Option 2 demolishes the
existing building and constructs a new, two and
three-story building to the north, in the area
currently occupied by playing fields. Playing
fields are located to the south of the new
building, along Vassal Lane.

Option 3 (Pavilions): Option 3 demolishes the
existing building and constructs a new, three-
story building that overlaps a portion of the
original building footprint a