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LAND SURVEY
A1.1 OPEN SPACE SURVEY
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UTILITY REFERENCES

1. JOHN M. TOBIN ELEMENTARY SCHOOL CAMBRIDGE,
MASSACHSETTS GRADING AND UTILITIES PLAN
PREPARED BY PIETRO BELLUSCHI

SCALE: 1"=30" DATE: OCTOBER 25, 1968

REVISED JANUARY 20, 1969

2. CITY OF CAMBRIDGE, MASSACHUSETTS

HURON A SEWER SEPARATION PROJECT

CONTRACT NO. 8A

CMIL—-PLAN AND PROFILE FOR VASSAL LANE

STORM DRAIN ( PROFILE 1) STA 9+50 TO STA 15+50
PREPARED BY KLEINFELDER

SCALE: 1"=20" DATE: SEPTEMBER 2012

3. CITY OF CAMBRIDGE, MASSACHUSETTS

CONCORD CONTRACT 9SEWER SEPARATION AND SURFACE
IMPROVEMENTS PROJECTS

CMIL—PLAN AND PROFILE FOR CONCORD AVE.

STA 3005+50 TO STA 3011+00

PREPARED BY KLEINFELDER

SCALE: 1"=20" DATE: JANUARY 27, 2014

4. CITY OF CAMBRIDGE, MASSACHUSETTS

HURON B SEWER SEPARATION PROJECT CONTRACT NO. 8B
CMIL—PLAN AND PROFILE FOR VASSAL LANE

STA 3999+80 TO STA 11005+00

PREPARED BY MWH

SCALE: 1"=20" DATE: APRIL 17, 2013

5. EVERSOURCE GAS FACILITY MAP
6. EVERSOURCE ELECTRIC FACILITY MAP

7. CITY OF CAMBRIDGE DEPARTMENT OF PUBLIC WORKS
WATER FACILITY MAP

8. VERIZON FACILITY MAPS
9. COMCAST FACILITY MAP

10. JOHN M. TOBIN ELEMENTARY SCHOOL

CAMBRIDGE, MASSACHUSETTS

uriLITy SITE PLAN

PREPARED BY PIETRO BELLUSCHI ARCHITECT

SCALE: 1"=30" DATE: OCT 25, 1968 REV. JAN 20, 1969

PROPERTY REFERENCES

1. PLAN OF LAND IN CAMBRIDGE, MASS.
SURVEYED FOR MARJORIE C. O'BRIEN
PREPARED BY W. A. MASON & SON CO.
SCALE: 17=40" DATE: SEPTEMBER 20, 1926

2. SUBDMISION OF BLOCK 1

LAND COURT PLAN NO. 12809

LAND IN CAMBRIDGE, MASS.

PREPARED BY W. A. MASON & SON CO.
SCALE: 17=40’ DATE: MARCH 13, 1933

3. SUBDIVISION OF PART OF BLOCK 1

SHOWN ON PLAN 12809A, FILED WITH CERT. OF TITLE NO.
27808, SOUTH REGISTRY DISTRICT OF MIDDLESEX COUNTY
LAND IN CAMBRIDGE

SCALE: 1"=50' DATE: NOVEMBER 15, 1929

4. ALPINE STREET FOR ACCEPTANCE
PREPARED BY DONALD J. REARDON
SCALE: 1"=60' DATE: FEBRUARY 21, 1929

5. SUBDIVISION OF PART OF BLOCK 1

SHOWN ON PLAN 12809A FILED WITH CERT. OF TITLE NO.
27808 SOUTH REGISTRY DISTRICT OF MIDDLESEX COUNTY
LAND IN CAMBRIDGE

SCALE: 17=50" DATE: MARCH 13, 1933

6. PLAN OF LAND IN CAMBRIDGE, MASS.
PREPARED BY FRED A. JOYCE
SCALE: 17=20" DATE: SEPTEMBER 20, 1946

7. PLAN OF LAND IN CAMBRIDGE, MASS.
PREPARED BY FRED A. JOYCE
SCALE: 17=40" DATE: NOVEMBER 12, 1946

8. SUBDIVISION OF LOTS 4 TO 24 INCL. AND LOTS 3 AND
25, SHOWN ON PLANS 12809A AND 20208A, FILED WITH
CERTIFICATE OF TITLE NO. 27808 AND 61175

SOUTH REGISTRY DISTRICT OF MIDDLESEX COUNTY

LAND IN CAMBRIDGE

PREPARED BY FRED A. JOYCE

SCALE: 1"=50"' DATE: NOVEMBER 12, 1946

9. PLAN OF LAND IN CAMBRIDGE
PREPARED BY FRED A. JOYCE

SCALE: 1"=30' DATE: NOVEMBER 26, 1946
LcC #61175 BOOK 383 PAGE 509

10. PLAN OF LAND FOR PROPOSED ARMORY SITE
CAMBRIDGE, MASS.

PREPARED BY EMMONS & FLEMING

SCALE: 1"=40' DATE: AUGUST, 1957

PLAN NO 1513 OF 1957 BOOK 9038 PAGE 388

11. SUBDMSION PLAN IN CAMBRIDGE, MASS.
PREPARED BY WENDELL H. MASON
SCALE: 1"=50" DATE: AUGUST 31, 1998

12. PLAN SHOWING EASEMENT TAKINGS FOR ROADWAY
IMPROVEMENTS, FRESH POND PARKWAY & CONCORD AVE.
CAMBRIDGE, MASSACHUSETTS

PREPARED BY HARRY R. FELDMAN, INC.

SCALE: 1"=20' DATE: JULY 7, 1998
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13. PLAN SHOWING ACTIVITY & USE LIMITATION
TOBIN SCHOOL, CAMBRIDGE, MASS.

PREPARED BY HARRY R. FELDMAN

SCALE: 1"=50' DATE: FEBRUARY 4, 1999

14. PLAN OF LAND
450 CONCORD AVENUE, CAMBRIDGE, MA 02138
(MIDDLESEX COUNTY)

PREPARED FOR THE COMMONWEALTH OF MASSACHUSETTS
MILITARY DIVISION STATE QUARTERMASTERS OFFICE

50 MAPLE STREET, MILFORD, MA 01757

BY COLER & COLANTONIO

SCALE: 1"=30" DATE: AUGUST 12, 2002
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Owner’s Project Requirements
STEPHEN TURNER INC.

Building Better Performance City of Cambridge

Tobin Montessori & Vassal Lane Upper Schools

EXECUTIVE SUMMARY

The Owner’s Project Requirements (OPR) effort seeks to document answers to this question: What are
the measurable performance criteria that will determine if this project is a success? Through the
development of the feasibility study, the project team identified several project goals and requirements
that are rooted in one or more of the following key criteria:

1. USGBC LEED Certification — The goal of the City is for the project to achieve LEED Certification
at the Gold level or higher.

2. Net Zero Energy/Net Zero Emissions — Prior to the feasibility phase, the project team established
the initial goal of achieving net zero energy and emissions operation. Net zero emissions was
confirmed during the feasibility phase as a requirement. The net zero energy potential of the
project is still being assessed as of the end of the feasibility phase.

3. Operations and Maintenance Requirements — On the Martin Luther King Jr. School and the King
Open Cambridge Street Upper School and Community Center projects the City of Cambridge
determined critical Operation and Maintenance (O&M) requirements, which have been applied
to the Tobin Montessori & Vassal Lane Upper Schools (Tobin School) project. Comprehensive
requirements for Operations and Maintenance manuals, as well as rigorous owner training for all
MEP equipment, kitchen equipment and security equipment are requirements of the City’s to
facilitate the owner’s ability to operate and maintain the building. Simplification and
standardization of building systems should be considered while not sacrificing system
performance or energy efficiency.

4. Resiliency — As the site is located in a flood plain, the new facility must meet the City’s
requirements for flood resiliency. These include installation of an underground water storage
tank and location of any electrical equipment above a certain elevation.

INTRODUCTION

This Owner’s Project Requirements (OPR) has been developed by Stephen Turner Inc. for the City of
Cambridge to document the owner’s requirements for the Tobin School project as they relate to the
commissioning process. The goal of this LEED-required document is to summarize the commissioning-
related project outcomes required by the owner that were responded to by the feasibility study. These
outcomes are captured here as a reference for the commissioning process throughout the project,
including the first year of operation. The OPR document is intended as a mutually beneficial tool to the
entire project team by documenting key project requirements, supporting an integrated approach to
project design and delivery and supporting commissioning evaluation of outcomes in the final built
project.

Ultimately, the commissioning process seeks to verify and document that the final built project satisfies
all the documented elements of the Owner’s Project Requirements. This documentation is a narrative
description of what the owner views as a successful project, which in turn helps the project team deliver
just that—Dby utilizing this document throughout the commissioning process.

Site Description

From the feasibility study: The Tobin Montessori and Vassal Lane Upper School is located at 197 Vassal
Lane, east of Fresh Pond Reservation and Park in West Cambridge. The once active clay pit for New
England Brick Company is surrounded by mainly residential neighborhoods along Vassal Lane, Alpine
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Street, and Concord Ave. The neighbors actively visit the Father Callanan Park towards the northern part
of the site. Parallel to Concord Avenue, three baseball fields and basketball court serve as a community
outdoor activity space and a pedestrian friendly buffer from ongoing traffic. The building site has
historical significance, as it was once an active clay pit for New England Brick Company.

General Project Description

From the feasibility study: 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 campus. Currently the site of the Tobin Montessori, a JK to 5th grade lower school
program, and the 6th to 8th grade Vassal Lane Upper School, the campus is being reprogrammed and
redesigned to support the City’s vision for the education of the children of Cambridge. It will include a
public preschool and will also be designed to enhance the opportunities for community recreation
provided by Father Callanan Park which shares the site.

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 campus after school hours. As
a center of community the renewed campus will feature a building and outdoor open space that will
together create an appropriate “civic presence,” symbolically representing the value the Cambridge
places on education, on community, on sustainability, and on health and wellness.

When complete, the new school building will accommodate up to 979 students as follows: 336 students
in the lower school (grade JK-5th), 450 students in the upper school (6th = 8th, including 75 SEI
students); 68 students in the ASD Program spanning the two schools; 45 students in Special Start, and 80
children in the Department of Human Services Programs (DHSP). Preschool. 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.

Overall Environmental & Sustainability Goals

The City of Cambridge seeks to lead by example in reducing and minimizing greenhouse gas emissions
and other-environmental impacts of its facilities. The City is committed to meeting their environmental,
sustainable, and “green” building goals related to energy efficiency, indoor environmental quality, and
resource efficiency.

The Tobin School Project will be designed and constructed using applicable industry best practices to
achieve its environmental goals and ultimately provide a safe and healthy environment for building
occupants with-minimal negative impact on the local, regional and global environment. The project is
pursuing a LEED Gold rating based on the LEED v4 for BD+C: Schools scorecard provided in the
feasibility narratives.. Key high-performance building goals that have been defined for the project
include:

e Superior indoor environmental quality

e Superior community connectivity

e School to be used as a teaching tool

e Net Zero Emissions

e Net Zero Energy Goal

e LEED v4 for BD+C: Schools Certification - February 27, 2020 scorecard indicates:
o A minimum 42% site energy use reduction
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o Onsite renewable energy systems
o A minimum 35% potable water use reduction

Building Enclosure

The building enclosure will need to be airtight and meet all national and Massachusetts standards for air
barrier systems to provide a good boundary condition for the building’s HVAC system. The building shall
maximize energy efficiency and cost effectiveness though the design and installation of an efficient
building enclosure optimized for energy use based on glazing and cladding systems. Assembly R-values
shall be higher than code. Additional assemblies and R-values shall be'documented here as design

progresses.
Exterior Component R-Value
Roof 40
Solid Wall 30
Other Assemblies TBD

PERFORMANCE CRITERIA & OBJECTIVES

General
1. OUTDOOR DESIGN CONDITIONS
Per ASHRAE weather data tables and IECC 2018 Climate Zone 5A

Winter: 0°F (db)

Summer: 91°F (db) | 73°F (wb)

Heating Degree Days: To be confirmed in energy model
Cooling Degree Days: To be confirmed.in energy model
Weather Data: TMY3 Boston Logan Int'l Airport

2. INDOOR DESIGN CONDITIONS
Occupied mode design setpoints were provided in the feasibility study. Unoccupied mode setpoints
and setback values are assumed based on prior City.of Cambridge school projects.

Indoor Heating: 70°F +/- 2°F (occupied)
60°F +/- 2°F (unoccupied)
Indoor Cooling: 75°F +/-2°F (occupied) (50% RH)

85°F (unoccupied)

3. HOURS OFE.OPERATION
An occupancy schedule was not provided in the feasibility study. The below schedule is based on
previous City of Cambridge school projects and will be updated based on the energy model inputs.

Tobin Montessori School (M-F): 7:30am - 2:55pm
Vassal Lane Upper School (M-F): 7:30am — 2:55pm
Human Services After School (M-F): 2:55pm — 6:00pm
Pre-K (year-round): 7:00am — 6:00pm
General Building Hours: 6:00am — 11:00pm
Summer Building Hours: 8:00am - 5:30pm
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4. SYSTEMS DESIGN
The project goal of Net Zero Energy, combined with the requirement for superior indoor
environmental quality, result in the need for high performance HVAC systems. The design team
developed three system concepts in the feasibility study. As the preferred system option is selected
and the BOD narratives are developed in depth, the CxA shall work with the City and design team to
align the design and these owner’s requirements.

Systems Redundancy & Emergency Power:
Redundancy requirements for previous City projects are detailed below. These recommendations
may be adjusted as design progresses.

Central Heating Plant Systems = N+1 @ 50%

Primary Air Handling Systems Fans = N+1 @ 50% (i.e., two'5,000 CFM fans for a 10,000cfm unit)
Domestic Hot Water System = N+1 @ 100%

Secondary equipment = N+0 (i.e., no redundancy requirement)

An emergency generator will be provided for life safety loads. Additional emergency power loads are
expected to include the elevator, any geothermal heat pumps and circulation pumps, refrigeration
equipment, and communications systems.

Systems & Equipment Lifecycle Cost Evaluation:

System type selection and design and equipment selection are to be evaluated based on providing
optimum building operation and equipment service life over the lifecycle of the building. The City
of Cambridge has determined on previous projects the requirement of a minimum life expectancy of
50 years for new facilities. Systems and equipment evaluation shall consider the following: first cost,
annual energy costs, aannual operations and maintenance costs, replacement costs and possible
rebates and incentives.

Systems & Equipment Capacity:

During the design phase, the design team shall evaluate and determine when and how diversity may
be used.in determining the capacity for central plant systems. The diversity recommendation shall be
approved by the City and included in the Basis of Design to indicate when diversity is used in
determining system capacity and the assumed diversity rate.

Systems Controllability:

A new DDC automatic temperature control and building energy management system shall be
installed to control and monitor building HVAC systems. Full compatibility and integration with the
existing city wide BMS is required. Energy metering shall also be installed to monitor energy usage of
the building HVAC systems and utilities. Use of Original Equipment Manufacturer’s (OEM) controls
shall be reviewed and approved by the owner.

Systems Operations & Maintenance:

Similar to recent Cambridge School projects, the City of Cambridge requires detailed electronic and
paper O&Ms, as well as detailed as-built documentation. Rigorous owner training shall also be
provided for all MEP equipment, kitchen equipment, and security equipment to facilitate the owner’s
ability to operate and maintain the building.
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5. PROJECT TURNOVER REQUIREMENTS
The following items will be required at project turnover to ensure the Owner and property
management staff possesses the information and knowledge necessary to operate and maintain the
building for optimum energy efficiency and performance. Turnover items will include:

e As-built drawings
e Building Operations and Maintenance Manual
e Training on building systems for Owner’s facilities management staff

6. WARRANTY REQUIREMENTS
The Tobin School project will have an industry standard one-year warranty period from the date of
substantial completion. Specific material and equipment warranties have not been defined for the
project.

Indoor Environmental Quality

1. VENTILATION & INDOOR AIR QUALITY
In addition to meeting code and good engineering practice; the project will comply with LEED BD+C
Indoor Environmental Quality prerequisite Minimum Indoor Air Quality Performance per the
requirements of ASHRAE Standard 62.1 and smoking will be prohibited in the building in
accordance with LEED BD+C Indoor Environmental Quality prerequisite Environmental Tobacco
Smoke Control. CO, monitoring for all ‘densely occupied spaces will be provided to meet the
requirements of LEED BD+C credit Enhanced Indoor Air Quality Strategies Option 2.

2. CONSTRUCTION INDOOR AIR QUALITY MANAGEMENT
The contractor will be required to develop ‘and adhere to a Construction Indoor Air Quality
Management Plan to meet the requirements of LEED BD+C Indoor Environmental Quality credit
Construction Indoor Air Quality Management Plan during the construction period. The plan shall
include provisionsto meet control measures per SMACNA IAQ guidelines, protection of absorptive
building materials and protection of air handling systems to be used during construction.

3. THERMAL COMFORT
The project will be designed to comply with the requirements of LEED BD+C credit Thermal Comfort
regarding thermal comfort design. Heating, ventilation and air conditioning systems as well as the
building enclosure will be designed to. meet the requirements of ASHRAE Standard 55-2010. The
resulting operative temperatures are listed in the table below:

Project Space Winter (Heating) Summer (Cooling) CcO,
Type Occupied | Unoccupied | RH Control | Occupied | Unoccupied | RH Control | Control
Auditorium 70°F 60°F None 75°F 85°F 50% Yes
Gym 70°F 60°F None 75°F 85°F 50% Yes
Cafeteria 70°F 60°F None 75°F 85°F 50% Yes
Kitchen 70°F 60°F None 75°F 85°F 50% d CO.
etection
Multi-Purpose o o o o o
Room/Lobby 70°F 60°F None 75°F 85°F 50% Yes
Classrooms 70°F 60°F None 75°F 85°F 50% Yes
Pre-K Classroom 70°F 60°F None 75°F 85°F 50% No
Administration 70°F 60°F None 75°F 85°F 50% No

and Nurse Areas
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NATURAL LIGHT

The project will provide windows in regularly occupied spaces to provide views to the exterior and
promote occupant health and wellbeing to meet the requirements of LEED BD+C Indoor
Environmental Quality credit Daylight and/or Quality Views.

LIGHTING SYSTEMS & CONTROLS

The project will provide lighting controllability in conformance with LEED BD+C Indoor
Environmental Quality credit Interior Lighting. The lighting controls shall have BACnet gateway for
DDC input functions. Levels at all spaces will be designed in accordance with IESNA standards
while reducing light power densities by a minimum of 60% compared to the IECC 2009 baseline as
part of the project’s overall energy use reduction strategy as it-relates to.LEED BD+C Energy and
Atmosphere credit Optimize Energy Performance. Lighting levels will be approximately 30 foot
candles in classrooms and offices. The daylight dimming foot candle level will be in compliance
with LEED BD+C Indoor Environmental Quality credit Daylight.

ACOUSTICS

The project will comply with LEED BD+C Indoor Environmental Quality prerequisite Minimum
Acoustic Performance for acoustic performance levels for all school, preschool and after school
programs. The design team will ensure that all classrooms meet the Sound Transmission Class (STC),
background noise and reverberation time requirements of ANSI Standard $12.60-2010. Mechanical
and electrical equipment adjacent to core learning spaces shall be designed to produce a maximum
of 40 dBA background sound level. All core learning spaces and learning commons will be designed
to the following standards:

Room Type STC Rating

Core Learning Space STC 50
Corridor STC 45
Stair STC 50
Toilet Room STC 53
Office/Conference Room STC 50
Music/Auditoerium/Gym/Cafeteria/Mech. STC 60

Energy Efficiency/Net Zero Potential

1.

ENERGY USE REDUCTION

The project was designed to comply with the IECC 2018 including Massachusetts amendments and
seeks to . reduce its predicted site energy use by at least 42% when compared to its ASHRAE 90.1-
2010 compliant baseline. The 42% site energy use reduction goal shall be achieved without
including the production of any onsite renewable energy systems. The production of onsite
renewable energy systems will be included in calculations and credit templates to demonstrate
compliance with LEED BD+C Energy and Atmosphere prerequisite Minimum Energy Performance
and credit Optimize Energy Performance.

BUILDING LEVEL & END USE ENERGY METERING

Metering shall be provided for utility electric and water to comply with LEED BD+C Energy and
Atmosphere prerequisite Building-Level Energy Metering. Submetering is to be provided for each
floor’s lighting, mechanical equipment, kitchen equipment, elevators and plug loads with a BACNet
interface for connection to either the BMS or a building dashboard system to comply with LEED
BD+C Energy and Atmosphere credit Advanced Energy Metering.
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The expected project commissioning scope includes Option 1 Path 2, Enhanced and Monitoring
Based Commissioning. This project goal shall be met via the development of a First Year Monitoring
Based Commissioning (MBCx) Plan and execution of this plan during the first year of occupancy.
This MBCx plan is included as an attachment to the Commissioning Plan. The commissioning
authority will ensure that the identified monitoring requirements are reflected accurately in the
engineer’s BOD, controls sequences, commissioning specifications, contractor submittals, and verify
that selected system trends are set up at the completion of functional performance testing.

3. RENEWABLE ENERGY PRODUCTION
To help achieve the City and school’s Net Zero energy goals the project seeks to offset as much of its
electrical site energy use as possible by incorporating a roof meunt photovoltaic system. As of the
feasibility study, the specifics of the PV systems are still under development.

The project is expected to exceed the requirements for LEED BD+C Energy and Atmosphere credit
Renewable Energy Production, producing more than 10% of the buildings’ annual energy by cost.

Water Efficiency

1. INDOOR WATER USE REDUCTION
The project seeks to reduce overall water usage by a minimum of 35% (not including irrigation) from
baseline flow fixture performance of the EPA Energy Policy Act of 1992 per LEED BD+C Water
Efficiency prerequisite Indoor Water Use Reduction and credit Indoor Water Use Reduction. Potable
water use will be reduced using a combination of low and ultra-low-flow plumbing fixtures and a
rainwater reclamation system. This system will harvest and store rainwater from roof areas and will
be used for flushing of water closets and urinals as well as the irrigation of plantings on the site.

ENHANCED COMMISSIONING REQUIREMENTS

In order to meet the requirements of LEED v4 BD+C, Stephen Turner Inc. has included all enhanced
commissioning tasks to be performed in the OPR below:

Option 1 Path 1 - Enhanced Commissioning
e Develop systems manual scope and format
e Develop training requirements
e Ensure enhanced Cx scope items are included in construction documents
e Review contractor submittals
e Deliver post-construction commissioning documents
e Verify operator and occupant training delivery and effectiveness
e Perform seasonal testing
e Review building operations 10 months after substantial completion
e Developan ongoing commissioning plan

Option 1 Path 2 - Monitoring Based Commissioning
e Update Cx Plan to include MBCx requirements
e Confirm that MBCx is fully incorporated into enhanced Cx
e Implement MBCx Plan

Stephen Turner Inc. has developed detailed measures to carry out these enhanced commissioning

requirements for the Tobin School project, which can be reviewed in the Commissioning Plan developed
for the project.
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SCHEDULE & LIMITATIONS

Stephen Turner Inc.’s understanding of the current project schedule and milestones is detailed below:

Feasibility Study Phase Complete March 12, 2020
Schematic Design Documents March 23, 2020 — September 18, 2020
Design Development Phase September 28, 2020 — June 4, 2021
Construction Documents Phase June 14, 2021 - February 25, 2022
Construction Phase July 2017 — June 2019
Substantial Completion August 15, 2024
First Year Occupancy Phase August 15, 2025
Warranty End Review October 15,2025
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INTRODUCTION

Commissioning is a systematic quality process to ensure that building systems operate according to the
design intent and meet the Owner’s operational needs. This Commissioning Plan is intended to help
guide the project team members through the commissioning process and to inform them of
commissioning activities, responsibilities, and milestones. The tasks carried out during the
commissioning process are tailored to incorporate the Owner’s requirements. The process is highly
customized for the project, meeting or exceeding all the commissioning guidance in ASHRAE Guideline
0-2013 The Commissioning Process, ASHRAE Guideline 1.1-2007 The HVAC Commissioning Process.

Stephen Turner Inc. led the commissioning team during the feasibility phase .and has developed this
Commissioning Plan to be used for the entirety of the project. Throughout the course of the project, the
Commissioning Authority (CxA) updates this Commissioning Plan and submits the revised plan to the
owner, the contractor, and the design team as appropriate:

The Commissioning Plan contains the list of the systems to be commissioned, the level of rigor for each
system, and a summary of the commissioning process scope including a list of expected written
deliverables and a schedule of activities. The Commissioning. Plan summarizes roles and lines of
communications for each member of the project team to help ensure proper communications.

LEED v4 requires this Commissioning Plan as partof the Energy & Atmosphere Prerequisite 1.

The City of Cambridge is committed to commissioning this facility to ensure that all commissioned
systems are well designed, complete and functioning properly. Commissioning helps verify that the new
facility design fulfills the funetional and performance requirements of the owner, occupants, and the
operations & maintenance (O&M) personnel. The commissioning process-establishes and documents
requirements for overall project goals, system function, performance, and maintainability; as well as
verifies and documents compliance with these criteria throughout the design, construction, start-up, and
the initial period of operation.

As the design and construction phases of the project proceed, the CxA develops and continuously
updates the commissioned systems list to reflect design options and revisions to the commissioning
scope,

PROJECT BACKGROUND

The City of Cambridge is planning a major renovation of the Tobin Montessori and Vassal Lane Upper
Schools. The City of Cambridge has retained Perkins Eastman Architects for feasibility and design
services, including a preliminary site assessment and project Feasibility Study. Commissioning services
to support the Tobin School Project are being provided in two phases. Phase | commissioning services
will support the efforts of the design team in preparing the Feasibility Study. A Phase Il proposal will be
provided in March 2020 for the remaining commissioning services required by the City of Cambridge
and USGBC LEED v4 BD+C from design phase through post-occupancy. The Tobin School project’s
substantial completion is currently anticipated to occur in August of 2024.

The project consists of construction of a new school for preschool through eighth grade including
Human Services After School and Community School spaces. The City is committed to meeting their
environmental, sustainable, and “green” building goals related to energy efficiency, indoor
environmental quality, and resource efficiency. The intent of the City’s environmental goals is to provide
a safe and healthy environment for building occupants with minimal negative impact on the local,
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regional, and global environment. The City’s goal is to construct and/or renovate the building to achieve
the U.S. Green Building Council’s LEED v4.0 BD+C Gold Certification. The goal of the Feasibility Study
is to provide the City a recommended option for this school and community space that will meet its
programmatic and environmental goals, including Net Zero energy potential.

COMMISSIONING SCOPE

OVERVIEW

This section of the plan details each commissioning task from_the beginning to the end of the
commissioning process. Stephen Turner Inc. acts as the Commissioning Authority and commissioning
team leader for the feasibility phase of the project. The commissioning work is performed in
collaboration with the owner’s team, the design team, the construction manager, and the contractors,
all of whom collectively form the commissioning team.

During the Feasibility Study process, Stephen Turner Inc. will help verify that the new facility design
concept options will fulfill the functional and performance requirements of the City of Cambridge,
building occupants, and Operation & Maintenance (O&M) personnel. The commissioning process
proposed will establish and document theCity’s Project Requirements for overall project goals, system
function, performance, and maintainability; as.well as verify and document compliance with these
criteria throughout the Phase | Feasibility Study.

Stephen Turner Inc. continues to refine our specialized commissioning approach.in order to accomplish
the project goals. This customized commissioning approach is primarily defined by three elements: the
project schedule, which drives the commissioning schedule; the commissioned systems list, which
defines the extent of building systems included in the commissioning effort; and the commissioning
process, which determines the degree of rigor applied to the various commissioned systems and
components. The commissioning process complies with the requirements and with ASHRAE Guidelines
0-2013 The Commissioning Process and 1.1-2007 The HVAC Commissioning Process.

PHASE L<FEASIBILITY STUDY WORK PLAN

During the feasibility phase, the following are the commissioning tasks for the Tobin School project:

FEASIBILITY STUDY SUPPORT

Stephen Turner Inc. supported the efforts of the design team in preparing the Feasibility Study. Stephen
Turner Inc. worked with the design team and the City to document key project requirements, provide
recommendations on system concepts, and develop Phase Il commissioning requirements to ensure the
vision of the City and the Cambridge Public Schools Innovation Agenda are met. Stephen Turner Inc.
participated in five (5) project meetings during the Feasibility Study phase. This feasibility study identifies
recommendations for the City to make project design decisions, while supporting the overall project
goals.

COMMISSIONING PLANNING AND LEED COMMISSIONING DOCUMENTATION

Stephen Turner Inc. follows the plan in coordinating and directing the commissioning activities, updates
the plan, and reports on progress as implementation progresses. This commissioning plan is developed
to support the commissioning process throughout the entire project, and initially focused on
commissioning as it relates to the Phase | Feasibility Study.
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At the end of Phase | the Commissioning Plan was expanded to include:

e A brief overview of the commissioning process

e Alist of all commissioning features and systems

e Identification of primary commissioning participants and their responsibilities

e A description of the management, communication, and reporting in the commissioning process

e An outline of commissioning process scope including submittal review, observation, startup,
testing, training, O&M documentation and warranty period activities

e Alist of expected written deliverables

e A schedule of activities

Stephen Turner Inc.’s commissioning plan summarizes roles and lines of communications for each
member of the project team to help ensure proper communications. The systems. list was developed
throughout the Feasibility Study Phase and documented in the OPR and Commissioning Plan.

Development of a Commissioning Plan is required by LEED v4 Energy & Atmosphere Prerequisite 1
Fundamental Commissioning and Verification.

OWNER’S PROJECT REQUIREMENTS AND BASIS OF DESIGN DOCUMENTATION

In support of the Phase | Feasibility Study, Stephen Turner Inc. will help develop the written Owner’s
Project Requirements (OPR) document. If needed, Stephen Turner Inc. will facilitate a single half-day or
two two-hour OPR workshops to identify and document key project requirements based on input and
information provided by the team and key stakeholders. These key requirements will be used to develop
the OPR document, which will be the foundation of the entire commissioning process.

The OPR will document key project goals to help support opportunities for integrated, cost-effective
design and construction strategies that maximize value to the City. Stephen Turner Inc. will use our
knowledge and experience of high performance buildings and systems to ensure key requirements
regarding energy efficiency, carbon footprint, life-cycle assessment, material quality, indoor
environmental quality, water. efficiency, turnover requirements, operational strategies, budget
considerations, and.innovative approaches for-design concepts are discussed and documented in the
OPR. Commissioning will focus on delivering operable, maintainable systems to the facilities team for
the school. The requirements of the building users — the administration, faculty, students, and parent
stakeholders — will be incorporated into the OPR as they relate to commissioned systems.

Stephen Turner Inc. will review preliminary passive and active system option narratives and provide
observations and recommendations pertaining to feasibility of meeting the OPR. Stephen Turner Inc.
will also review the Basis of Design document (BOD) including the engineers’ schematic narratives of
the preferred system option to ensure that the design intentions meet the OPR. The BOD will be
incorporated into the final commissioning report.

The OPR and the BOD are LEED-required documents that help clarify how commissioning-related goals
will be met. Stephen Turner Inc. will update the OPR throughout the project’s Feasibility Study in
preparation for use in Phase Il and incorporation into the final commissioning report.

Development and review of the OPR and the BOD documents are required by LEED v4 Energy &
Atmosphere Prerequisite 1 Fundamental Commissioning and Verification.
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PHASE Il — DESIGN PHASE WORK PLAN

Upon completion of the feasibility phase, the following commissioning tasks will be performed by the
CxA selected for the Tobin School project:

FEASIBILITY PHASE DOCUMENTATION UPDATES

As the project design progresses, the CxA shall update the systems list, commissioning plan, and OPR
as necessary to reflect the current understanding of the City’s requirements.and how they are being met.
Updates may be required based on the LEED commissioning credits being sought. These updates shall
continue throughout the construction phase and occupancy phase as‘needed.

DESIGN DOCUMENTS REVIEWS

The review process shall be tailored to support the project schedule and to address the delivery process
as implemented on this project. Design reviews are part of the City’s commissioning requirements,
which exceed the LEED-required single design review and backcheck. As on previous new construction
projects for the City of Cambridge, five commissioning design reviews and a backcheck are expected,
at the following design milestones:

e 100% Schematic Design

e 50% Design Development

e 100% Design Development

e 60% Construction Documents

e 90% Construction‘'Documents

e 100% Construction Documents (backcheck)

The CxA will provide these commissioning reviews of the drawings and specifications, participate in the
design process, and comment on systems alternatives, first cost, and operating cost information. The
CxA will help-evaluate the impacts of innovation.and added value recommendations on various building
systems.

Formal commissioning reviews of the design and construction documents are performed in order to
verify. whether the City’s project requirements are met in the project documents. Comments will be
submitted to the Owner.

Itis recommended that commissioning design reviews be incorporated into the design schedule to allow
for time to address review comments prior to design document completion. Commissioning meetings
may be held to address any comments identified during the design review process and to work toward
resolution of design phase commissioning items. Design review comments that cannot be resolved are
recorded and addressed. through the commissioning issues log. The commissioning issues log is the
central record of commissioning issues and their resolution by the commissioning team.

Commissioning design reviews are focused on:

e Facilitation of commissioning

e Sustainability

e Operations and maintenance, equipment accessibility
e Functionality
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e Sequences of operation

e Building Automation System (BAS) specifications including trending and reporting features

e Test, Adjust, and Balance (TAB) specifications including adjustment, optimization, and flow rate
setpoint determination procedures

e Specification requirements for contractor and vendor start-up, testing, operation and maintenance
(O&M) documentation, and training

e Review of room tables including indoor design conditions, code minimum OA ventilation rate,
design OA ventilation rate if higher, exhaust rate for toilets, trash rooms, etc.

Commissioning design reviews are required by LEED v4 Energy< & Atmosphere Prerequisite 1
Fundamental Commissioning and Verification. If LEED v4 Enhanced Commissioning Option 1, Path 2 is
selected, the CxA shall review items related to Monitoring-Based Commissioning requirements in the
design documents.

COMMISSIONING SPECIFICATIONS

The CxA will develop project-specific commissioning specifications to be incorporated into the project
manual. These commissioning specifications will detail the contractor requirements for participating in
the commissioning process. The roles of the Architects and Engineers in the commissioning process are
detailed in this Commissioning Plan. The:CxA will coordinate the commissioning specifications with
the other project specifications, in collaboration.with the design team.

The commissioning specifications will be highly customized for the Tobin School project, meeting or
exceeding the guidance in ASHRAE Guidelines 0-2013 The Commissioning Process and 1.1-2007 The
HVAC Commissioning Process. As a result, the rigor of the commissioning specifications and process
also meet or exceed all of the requirements of LEED v4 BD+C. The commissioning specifications provide
details of and requirements for the contractors’ activities related to:

e Commissioning Meetings Participation

e Submittals

e Pre-functional Checklists

e _Start-up plans

e TAB execution plan

e Functional Performance Testing

e Commissioning Issues Resolution

e Training of project operating and maintenance personnel, users and occupants

Inclusion of commissioning requirements in the contract documents is required by LEED v4 Energy &
Atmosphere Prerequisite 1 Fundamental Commissioning and Verification. If LEED v4 Enhanced
Commissioning Option 1, Path 2 is selected, the CxA shall include Monitoring-Based Commissioning
requirements in the.commissioning specifications.

PHASE Il - CONSTRUGHON PHASE WORK PLAN

The following tasks outline the commissioning process during the construction phase and meet the City
of Cambridge’s requirements as well as the requirements of LEED v4 BD+C for Fundamental
Commissioning and Verification and Enhanced Commissioning.

401.273.1935 www.buildingcommissioning.com Page 7 of 20



o

STEPHEN TURNER INC. Commissioning Plan
Building Better Performance City of Cambridge

Tobin Montessori/ Vassal Lane Upper Schools

COMMISSIONING COORDINATION, SCHEDULING, MEETINGS, & SITE VISITS

After all trades have been bought out, the CxA will lead a construction phase commissioning kick-off
meeting at which the appropriate members of the commissioning team are identified, their respective
roles and responsibilities are discussed, and the commissioning process is reviewed. Emphasis will be
placed on ensuring consistency between the design intent and the Owner’s project goals and
understanding how LEED requirements will be met to achieve LEED certification.

Regular meetings will be held throughout construction to coordinate commissioning. These meetings
will be scheduled as needed prior to construction start and through early construction phases. The CxA
will coordinate with the construction manager so they can ensure that all necessary contractors are
represented at commissioning meetings. Commissioning team .meetings are. more effective if they
regularly include the owner and periodically include the engineers. Early participation by Operations
and Maintenance personnel is strongly encouraged and substantially smooths handover of the building
upon completion.

In conjunction with the commissioning meetings, the CxA will perform site visits, observe system
installation, and evaluate equipment installation. The CxA typically conducts site visits periodically
through early construction phases and more frequently as start-up preparations occur and commissioned
systems are brought on-line.

A project-specific commissioning schedule will be developed that shows the enabling construction
activities and commissioning tasks. This schedule will be customized for the Tobin School project. The
CxA will assist the construction manager and owner’s project manager with incorporating the
commissioning activities into the overall construction schedule. Construction and commissioning
schedules will be reviewed regularly at commissioning meetings, and recommendations are offered on
improvements to show realistic timeframes for commissioning activities.

Throughout this phase, the CxA will develop and maintain a Commissioning Issues Log carrying any
open issues discovered during this time.

Commissioning-meetings and site visits are required by LEED v4 Energy & Atmosphere Prerequisite 1
Fundamental Commissioning and Verification.

CONTRACTOR SUBMITTAL REVIEW

The CxA will review selected subcontractor submittals for commissioned systems to verify that the
submitted equipment in the commissioning scope conforms to the Owner’s Project Requirements and
the Basis of Design. The submittals to be reviewed are determined in accordance with LEED v4, ASHRAE
Guidelines 0-2013 The Commissioning Process and 1.1-2007 The HVAC Commissioning Process and
will be indicated by division or by equipment on a submittals log provided by the construction manager.

The commissioning submittalsreview is not typically on the critical path of the formal submittals action
process, except for the Building Automation System submittal and certain other key submittals. The CxA
will receive the selected submittals in parallel with the owner and the project team and will review them
concurrently. Issues identified by the commissioning review will be documented in the commissioning
submittal review log and brought to the attention of the owner and the project team for consideration
in developing their own formal submittals action.
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A project-specific Testing, Adjusting, and Balancing submittal, including an execution plan, will be
required for commissioning review. This TAB execution plan will be closely reviewed and changes or
improvements to the plan recommended as necessary.

Submittals for packaged and skid-mount equipment with on-board OEM controls will be required to
include detailed, commissionable sequences of operation. For these and other key submittals, including
the Building Automation System submittal, a commissioning review meeting is recommended to ensure
that commissioning review comments are addressed as deemed appropriate by the City, the engineer,
and the rest of the reviewing team before formal submittals actions are finalized. Submittal review
comments that cannot be resolved will be recorded and addressed through the commissioning issues
log. During the construction phase, this is the central record of commissioning issues and their resolution
by the commissioning team. The CxA will update it throughout the commissioning effort.

In addition to reviewing product submittals early in construction, The CxA will review formal
commissioning-related submittals throughout the project, such as warranty statements and as-built
documentation. The CxA will review warranty statements to ensure that the owner’s responsibilities
during the warranty period for routine maintenance are clearly defined.

Commissioning review of contractor submittals is required by LEED v4 Energy & Atmosphere Credit 1
Enhanced Commissioning. If LEED v4 Enhanced Commissioning Option 1, Path 2 Enhanced and
Monitoring-Based Commissioning (MBCx), is selected for this project, the CxA shall ensure that MBCx-
related submittals are incorporated into the commissioning review process.

INSTALLATION VERIFICATION

The CxA will develop and provide pre-functionalchecklists' (PFCs) for major components of
commissioned systems, .including controls. The checklists will be customized for the Tobin School
project to ensure proper equipment installation and startup, and to identify potential issues prior to
functional performance testing. The CxA will review all completed checklists for issues or deviations
from the construction documents and submittals. To reduce any potential for duplication of work by the
trade contractors, these checklists will be coordinated with any sub-contractor or manufacturer start-up
forms provided to the CxA in advance of developing the checklists.

The CxA will provide the pre-functional checklists to the trade contractors for completion by their
installation personnel and will assist the trade contractors in completing their first checklists in the field.
Through the commissioning specifications, .the trade contractors are responsible, along with the
construction manager, for completing all checklists. The checklists are required to be complete prior to
functional performance testing.

Before equipment deliveries begin, the CxA will lead a meeting on-site with the construction manager
and the sub-contractors to coordinate their pre-functional checklist efforts. Issues identified through the
checklists will be reviewed with'the contractors at regularly scheduled commissioning progress meetings
and tracked in the commissioning issues log.
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For most system types, pre-functional checklists are separated into individual parts for each trade
contractor and each phase of installation. A single component has as many as three parts on separate
forms: one for delivery (nameplate information), one for installation (piping and mounting), and one for
electrical power connections. Controls installation will be verified through partial witnessing of the
controls contractor’s point-to-point checkout and review of their point-to-point checkout sheets.

In addition to the component level pre-functional checklists completed by the trade contractors, the
CxA may use Systems Checklists during site visits and start-up activities to verify systems level aspects
of commissioned systems installation and inter-system arrangements such as Controls interfaces with
Life Safety systems. The pre-functional checklists are undertaken for verification of installation and
performance for energy consuming systems in the project. Their timely completion helps the
commissioning team monitor and document progress towards ‘start-up and functional performance
testing.

For water and air-side Test, Adjust, and Balance (TAB), commissioning personnel will witness, and field
verify, an appropriate sample of TAB work. TAB reports will then be closely reviewed to ensure that
witnessed results are correctly reported, and that key findings are clearly reported to the owner and
designers. The construction manager will be responsible for ensuring TAB contractor attendance at
commissioning meetings, proper and timely TAB reporting, and coordination with the CxA in advance
of scheduled TAB work.

For third party testing as may be required by the Engineer of Record in the construction documents, The
CxA will track, review, and record the progress report submittals and final report submittals in the
commissioning submittal review log.

Installation verification is required by LEED v4 Energy & Atmosphere Credit.1 Enhanced Commissioning.
If LEED v4 Enhanced Commissioning Option 1, Path'2 Enhanced and Monitoring-Based Commissioning
(MBCx), is selected for this project, the CxA shall ensure that MBCx-related checklists are developed
and completed.

FUNCTIONAL PERFORMANCE TESTING

The CxAwill develop and provide functional performance tests to evaluate the functional performance
of theccommissioned systems. Project designs related to commissioned systems, and received by the
CxA, including Bulletins, ASls, RFIs and

Change Orders, as well as contractor- Checkiist: Delivery Contractor:

provided submittals, start-up plans, and | Prefunctional Checkist frem:

draft O&M manualS, Wl” be used to Note: Checklist to be completed upon arrival of equipment Serial Number:
develop the functional performance test | "eeceo®: ————— Dtechecistcompeted: - Locaton
procedures. The CxA will work with ManufacturerITEM SPECIFIED SUBMITTED ACTUAL
the subcontractors. and comment on Water Sice opi

. Steam PPH
their proposed start-up plans. The CXA | [sean supypressus sy
Inlet Water Temperature

will review control system programs Oulet Water Temperature
with the controls contractor, and
witness start-up of major equipment.

Additional observations & notes:

The commissioning specifications to be
developed for this project will require | siesnenTumerinc. Blank Checkist
the construction manager and the trade
contractors to ensure that each

401.273.1935 www.buildingcommissioning.com Page 10 of 20



o

STEPHEN TURNER INC. Commissioning Plan
Building Better Performance City of Cambridge
Tobin Montessori/ Vassal Lane Upper Schools

commissioned system is fully ready for testing including completion of pre-functional checklists,
documentation of point-to-point checks of all Building Automation System components, preliminary
controls programming, start-up plan completion, Test, Adjust, and Balance (TAB), and final controls
values entered into programs based on TAB results. The construction manager will be required to
complete a Contractor’s Affidavit of Readiness for Testing to confirm pre-requisite completion and/or
document any outstanding work items.

The CxA will conduct a commissioning team meeting to develop the detailed functional performance-
testing schedule. The contractor will perform the functional performance testing per the specifications.
The Commissioning Authority’s role is to set the testing requirements; direct and witness the testing;
review, document, and analyze the testing results; and assist with resolution of issues. The CxA will
track testing issues until corrected according to the process outlined in the Commissioning Plan.

If at any point frequent failures are occurring and testing is becoming more troubleshooting than
verification, the Commissioning Authority may stop thetesting and require the contractor to perform
and document a checkout of the remaining units prior to continuing with functional performance testing
of the remaining units. If subsequent retesting of equipment or systems fails, additional retesting will be
provided as an additional service.

Deferred seasonal functional performance.testing will be led by the CxA and performed with the
installing contractors. The CxA will work with the construction manager to coordinate trade contractors’
participation in deferred seasonal testing. See the Occupancy Phase Work Plan section for more detail
for deferred seasonal testing.

The CxA may witness a sampling of piping tests, flushing procedures, ductwork tests, and any cleaning
procedures to be confident that proper procedures were followed. Documentation of these tests and
procedures is reviewed regularly during construction.

The CxA will document and include evidence of proper testing of the aforementioned systems in the
commissioning Systems Manual. The CxA will notify the Owner’s Project Manager in writing of any
deficiencies in results or procedures.and will record such'instances in the commissioning issues log for
resolution by the commissioning team. The commissioning issues log shall indicate clearly what system
or assembly has the issue. Completion of functional and deferred seasonal performance testing related
to each system or assembly, and the absence of open issues in the commissioning issues log for that
system or assembly, constitutes successful verification. This, along with receipt of all documentation
required by the Plans and Specifications and responses to any commissioning comments issued on the
documentation, constitutes successful commissioning documentation. Verification and documentation
that the system meets the Owner’s Project Requirements is the overall goal of the commissioning
process, per ASHRAE Guideline 0-2013 The Commissioning Process.

The functional performance tests fulfill the remaining LEED requirements for verification of installation
and performance for energy consuming systems in the project. The CxA will compile and maintain
commissioning documentation for the verification and testing process. See the Commissioning Report
section for more detail for the commissioning report.

Functional performance testing is required by LEED v4 Energy & Atmosphere Credit 1 Enhanced
Commissioning. If LEED v4 Enhanced Commissioning Option 1, Path 2 Enhanced and Monitoring-Based
Commissioning (MBCx), is selected for this project, the CxA shall ensure that MBCx-related functional
test procedures are developed and performed following construction but prior to occupancy.
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OPERATIONS & MAINTENANCE DOCUMENTATION, TRAINING, AND AS-BUILT VERIFICATION

The CxA will review operation and maintenance documentation provided by the contractor. The CxA
will develop a centralized commissioning document that defines the required O&M, as-built, and other
commissioning-related deliverables with references to the construction specifications. This activity
includes verifying that equipment warranties are in place and that operation and maintenance
documentation is complete, correct, and clearly stated. The CxA will work with the construction
manager to schedule and conduct a meeting with the contractors and O&M supervisors to schedule the
equipment training sessions along with witnessing the systems training for commissioned systems. Upon
project completion, The CxA will verify that the requirements for training operating personnel and space
occupants have been met. The CxA will also review the as-built-documentation for commissioned
systems prepared by the contractors.

O&M, as-built, and training verification is required by LEED v4 Energy & Atmosphere Credit 1 Enhanced
Commissioning. If LEED v4 Enhanced Commissioning Option 1, Path 2 Enhanced and Monitoring-Based
Commissioning (MBCx), is selected for this project, the'CxA shall ensure that MBCx-related trainings are
developed and completed.

COMMISSIONING REPORT

To document the commissioning process, the CxA will develop a commissioning report to be submitted
within six weeks after occupancy that compiles all commissioning documentation including completed
checklists, forms, and related project documentation provided. This report will include an executive
summary, pre-functional checklists, functional performance tests, open issues, site visit reports, findings,
and other relevant information. A supplement will be provided at.the end of the first year monitoring
period that incorporates collected. energy use and trend data information as well as updates to
commissioning issues during the first year of systems operation.

A commissioning summary report is required by LEED v4 Energy & Atmosphere Credit 1 Enhanced
Commissioning.

PHASE Il - OccUPANCY PHASEWORK:PLAN

FIRST YEAR MONITORING/MONITORING-BASED COMMISSIONING

Throughout the first year, the CxA will visit the building monthly, assist the Tobin School with
operational issues, and optimize the operation of the building systems. As part of this progressive
optimization process, the CxA will work with the controls contractor to set and collect trend logs for
monitoring and analysis. Data collected over time will inform recommendations to the Operations staff.

If LEED v4 Enhanced Commissioning Option 1, Path 2 Enhanced and Monitoring-Based Commissioning
(MBCx) is selected, the CxA shall develop a detailed MBCx Plan to guide these first year efforts. This
MBCx Plan shall be developed as the design phase progresses and reviewed with the project team. The
MBCx Plan shall be incorporated into the First Year Monitoring Plan, and shall include the following
LEED-required elements:

e Defined analysis procedures, including frequency during year one

e Evaluation process and procedure for handling system conflicts, usage profiles, and out-of-
sequence operations

e Preventive planning and maintenance procedures necessary to meet performance goals
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e Measurement requirements and whether predictive algorithms can be used in conjunction with
metered points

First year optimization will also include:

e The monthly collection of building energy use and benchmark data to compare against predicted
energy use and an average comparable school building in the Northeast.

e A quarterly review and analysis of operations trend data for select commissioned systems to
verify continued proper systems operation.

e A quarterly review and analysis of space temperature and €O2 trend data for a sampling of
building spaces to verify satisfactory indoor environments:

e Quarterly meetings with O&M staff to review findings from review and analysis of building
energy use, commissioned systems and space trend data. These quarterly meetings will also be
used to discuss any specific questions or concerns the O&M staff.

DEFERRED SEASONAL TESTING

The CxA will verify that the new energy using systems meet the Owner’s Project Requirements in heating
and cooling modes. This seasonal testing will be led by the CxA and performed with the installing
contractors in the manner detailed in the section on Functional Performance Testing above. This testing
is intended to verify that the project requirements of commissioned systems are tested under design
conditions in both heating and cooling modes. Since the.completion of the project is expected to occur
in the cooling season, the building will be initially commissioned in cooling. Then, the CxA will return
to the project within 6 months and leads commissioning functional performance testing of the building
in the winter mode.

Deferred seasonal testing is required by LEED v4 Energy & Atmosphere Credit 1 Enhanced
Commissioning.

SYSTEMS MANUAL, CURRENT FACILITIES REQUIREMENTS, AND OPERATIONS & MAINTENANCE PLAN

The CxA.will provide an electronic systems manual to.meet LEED requirements for systems operation
documentation. This master document will fulfill all LEED requirements for the systems manual, Current
Facilities Requirements, and Operations and Maintenance plan. It will contain all necessary information
related to operating, maintaining, and improving the performance of the commissioned systems. This
systems manual will include additional information gathered during commissioning, a brief overview of
the design intent for each commissioned system, and a summary of unique findings and special
knowledge for use by O&M personnel. The BAS set points and related configuration settings for control
systems microprocessors provided by the BAS contractor will be included in the systems manual for use
in operation and maintenance.' The systems manual will also include a preventive maintenance
schedule, ongoing commissioning tasks and schedule, and as-built drawings and controls sequences.

The systems manual, Current Facilities Requirements, and Operations & Maintenance Plan are required
by LEED v4 Energy & Atmosphere Credit 1 Enhanced Commissioning. If LEED v4 Enhanced
Commissioning Option 1, Path 2 Enhanced and Monitoring-Based Commissioning (MBCx), is selected
for this project, the CxA shall include MBCx-related operations into the manual.
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TEN-MONTH WARRANTY REVIEW

Near the end of the warranty period, ten months after move-in, the CxA will visit the project to review
building operation with the O&M and facility staff. At this time, the CxA will review the status of issues
related to the original commissioning process that may still be outstanding. The CxA will provide
suggestions for improvements and identify equipment issues that may be covered under Contractors’ or
Manufacturers” warranty. The CxA will assist the facilities staff in developing reports, documents, and
requests for services to remedy open commissioning issues. The ten-month review is conducted at
appropriate times in conjunction with the first year optimization meetings‘detailed above.

Ten-month warranty review is required by LEED v4 Energy & Atmosphere Credit 1 Enhanced
Commissioning.
FIRST YEAR SUPPLEMENT

At the end of the first year monitoring period, the CxA will provide a supplement that incorporates
collected deferred seasonal testing results, energy use and trend data information as well as updates to
commissioning issues during the first year of systems operation.

A supplemental commissioning report is required as part of LEED v4 Energy & Atmosphere Credit 1
Enhanced Commissioning.

COMMISSIONED SYSTEMS

Systems required to be commissioned by LEED that are expected to be in the project at this time are
listed below. The commissioning process will be applied to the systems and components listed below
in a manner that complies with the owner’s and LEED requirements. The.commissioned systems and
equipment types for the project will'be refined as the project moves forward and the Cx Plan is updated.

Commissioned Building Systems Pre-Functional Checklists | Functional Performance Testing*
HVAC Systems and Associated Controls
Boilers Yes 100%
Chillers Yes 100%
Domestic Hot Water Heating Coils Yes 100%
Hot Water Reheat Coils Yes 100%
Heat Exchangers Yes 100%
Pumps & Drives Yes 100%
Air Handler Systems Yes 100%
Rooftop Units Yes 100%
Heating & Ventilating Units Yes 100%
Induction Units Yes 30%
Unit Ventilators Yes 30%
Cabinet Unit Heaters Yes 30%
Fan Coil Units Yes 30%
Unit Heaters Yes 30%
Radiant Panels Yes 30%
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Commissioned Building Systems Pre-Functional Checklists Functional Performance Testing*
Fin Tube Radiation Yes 30%
Convectors Yes 30%
VAV/CAV Yes 30%
Exhaust Fans Yes 30%
Ductless Split AC Units Yes 100%
Make-Up Air Unit Yes 100%
Heat Recovery Systems Yes 100%
TAB Spot Check N/A 10%
Building Automation System Yes 100%

Plumbing Systems

Domestic Water Booster Pump Yes 100%
Domestic Water Heaters Yes 100%
Domestic Hot Water System Yes 100%
Recirculation Pumps Yes 100%
Solar Thermal System Yes 100%
Safety Shower/Eyewash Stations Yes 100%
Mixing Valves Yes 100%
Irrigation Systems Yes 100%

Electrical Power Systems

Electrical Service and Switchboard Yes 100%
Electrical Distribution System Yes 30%
Dry Type Transformers Yes 100%
Generator Yes 100%
Automatic Transfer Switches Yes 100%
Lighting and Lighting Controls Yes 30%
Photovoltaic Systems Yes 100%
Connections to Equipment in Section 019113 Yes Support
Life Safety Systems
Division 21:
Fire Suppression Systems N/A Documentatioq gfoz/fsting Review —
Fire Pump Systems N/A Documentatior; g(OI/fsting Review —
Division 23:
Egress Pressurization Systems ‘ Yes ‘ 100%
Division 26:
Egress Lighting ‘ Yes ‘ 100%
Division 28
Security Systems ‘ Yes ‘ 100%
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Commissioned Building Systems Pre-Functional Checklists Functional Performance Testing*

Documentation & Testing Review —

Fire Alarm Systems Yes 100%
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COMMISSIONING TEAM COMMUNICATION (CONTACT INFORMATION)

Team Member

Owner

Contact Names

Brendon Roy
Construction Project Manager
broy@cambridgema.gov

Company Information

City of Cambridge

795 Massachusetts Ave.
Cambridge, MA, 02139
617.349.4000

Feasibility Phase
Commissioning Authority

Stephen Turner
Principal-in-Charge
stephen@sturnerinc.com

Nate Taylor
Project Manager
nate@sturnerinc.com

Stephen Turner Inc.
317 Hope St.
Providence, RI, 02906
401.273.1935

Architect

Carolyn Day
Project Manager
c.day@perkinseastman.com

Perkins Eastman

20 Ashburton Place, Floor 8
Boston, MA, 02110
617.449.4043

MEP/FP Engineer

Phil Whitton
Senior Project Manager
pwhitton@rfsengineering.com

RFS Engineering

50 Milk St., 16" Floor
Boston, MA, 02109
617.494.1464

Construction Manager

Evan Moore
emoore@wtrich.com

W.T. Rich

29 Crafts St., #300
Newton, MA, 02458
617.467.6010

Mechanical Contractor TBD TBD
Electrical Contractor TBD TBD
Plumbing Contractor TBD TBD
Controls Contractor TBD TBD

401.273.1935

www.buildingcommissioning.com

Page 17 of 20



o

STEPHEN TURNER INC.

Building Better Performance

Commissioning Plan
City of Cambridge

Tobin Montessori/ Vassal Lane Upper Schools

COMMISSIONING TEAM — DESCRIPTION OF ROLES AND RESPONSIBILITIES

Party

Owner

Function

Advocate the commissioning process across the project team
and facilitate resolution of issues identified through the
commissioning process.

Define system performance criteria.

Provide access to information relating to base building systems
design, facility staff, and maintenance procedures.

Provide input in to the quantity & type of training desired.
Encourage User and Non-User representatives to participate in
the commissioning process.

Written Cx Products

Owner’s Project Requirements

Commissioning
Authority (CxA)

Coordinate the Cx process.

Review contractor submittals for commissioned systems listed
Task 7 of this plan.

Develop pre-functional checklists and coordinate Contractor
completion.

Periodically observe equipment and system installation during
construction.

Develop functional performance test procedures.

Oversee, direct & document functional performance testing.
Review O&M manuals for. commissioned equipment and
systems.

Review Contractor-provided training.

Document seasonal performance testing by Contractor.
Conduct meetings with project and operations staff during
warranty period & coordinate resolution of issues that arise.

Cx specifications

Cx plan

Selected submittal reviews
Design reviews
Functional performance test
procedures

Cx issues log
Commissioning report
Systems manual
Near-warranty end review
report

Design Team
(A/E)

Definessystem functionality and performance characteristics.
Specify start-up, testing, training, warranty, and documentation
requirements.

Periodically. observe equipment / system installation during
construction.

Resolve questions relating to system design

Review and approve the air and water balance report

Approve O&M manuals.

Basis of Design Document

Construction
Manager (€M)

Ensure “tier ‘contractors for commissioned systems provide
specified level. of quality and functionality, including Cx
support.

Integrate commissioning into the construction process and
master schedule.

Facilitate and support the Cx process.

Participate in the Cx process and coordinate tier contractor
participation.

Commissioning-related project
deliverables

Tier
Contractors
(Subs)

Participate in.the commissioning process and Cx meetings.
Provide specified level of quality, functionality, and Cx support.
Complete Pre-Functional Checklists.

Provide Manufacturer startup reports.

Execute Functional Performance Test procedures under the
direction of the CxA; demonstrate proper system performance.
Develop and provide training.

Provide seasonal performance testing.

Commissioning-related project
deliverables

401.273.1935

www.buildingcommissioning.com

Page 18 of 20



o

STEPHEN TURNER INC. Commissioning Plan
Building Better Performance City of Cambridge

Tobin Montessori/ Vassal Lane Upper Schools

SCHEDULE
Stephen Turner Inc. understands the schedule milestones for the Tobin School project to be as follows:
Phase |
Feasibility/Planning Feb. 2019 — Mar. 2020
Phase Il
Design Phase Mar. 2020 - Feb. 2022
Schematic Design Mar. 2020 - Sep. 2020
Design Development Sep. 2020 - Jun. 2021
Construction Documents Jun. 2021 —Feb. 2022
Construction Phase Jul. 2020 = Jul. 2024
Substantial Completion August 2024
Building Occupancy September 2024

COMMISSIONING ACTIVITIES RELATED TO SCHEDULE

In order to minimize impact on the project schedule while maximizing the benefits of the commissioning
process, it is important for the entire project team to understand how the commissioning tasks are
incorporated into the project schedule.

During schedule development, the CxA coordinates with the project management team to incorporate
critical commissioning activities into the schedule. Stephen Turner Inc. recommends providing sufficient
detail in the schedule to clearly convey the activity dependencies, process flows, milestones related to
commissioning, and the time impacts of specialized systems.

At a minimum, Stephen Turner Inc. recommends that the schedule identify three key activities:

e Pre-functional Checklist checkout of important equipment
e Functional Performance Testing
e Contractor-provided Training

PRE-FUNCTIONAL CHECKLISTS

Two types of Pre-Functional Checklists (PFCs) may be used by the Commissioning Team:

e Component-based PFCs - specific equipment Checklists for each major commissioned
component
o " These are provided by the CxA for completion by the Trade supplying each major
component
e Systems-based PFCs —not specific to individual components, broader assessment
o These are completed by the CxA to monitor the quality and completion of each
commissioned system

401.273.1935 www.buildingcommissioning.com Page 19 of 20
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Building Better Performance City of Cambridge
Tobin Montessori/ Vassal Lane Upper Schools

FUNCTIONAL PERFORMANCE TESTING

Final building systems and inter-system functional performance testing can impact the critical path of
the schedule. Functional Performance Testing (FPT) can be started as systems are completed but MUST
be preceded by the following:

e Contractor submission of draft equipment O&M manuals

e Completed equipment/system installation

e Contractor submission of completed Pre-Functional Checklists

e Completed equipment/system start-up

e Contractor-owned Testing, Adjusting, and Balancing (TAB)

e Completed installation of controls including point-to-point checks and final programming
e Completed Contractor’s Affidavit of Readiness for Testing

CONTRACTOR-PROVIDED TRAINING

The Project Team and Contractors need to work together to establish the training schedule and any
anticipated seasonal performance testing, so that the schedule impact can be identified early.

401.273.1935 www.buildingcommissioning.com Page 20 of 20
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EXISTING CONDITIONS ASSESSMENT
Building: John M. Tobin Elementary School
Schools: Tobin Montessori School and Vassal
Lane Upper School

197 Vassal Lane, Cambridge, MA 02138

A. Site Access and Circulation

The Tobin Montessori and the Vassal Middle School are combined
in one building facility at 197 Vassal Lane in Cambridge. The site
is located near Fresh Pond and Fresh Pond Parkway to the west
and Concord Avenue to the north. There is a mix of residential
and commercial properties surrounding the school property. The
property includes the building, drop off loop, parking lot, two
playgrounds, three ball fields and two basketball courts used by
both the school and the community.

Main vehicular access is the drop off/pick up loop coming in and
out of Vassal Lane at the front of the school. The staff parking lot
is also accessed off of Vassal Lane which also includes access to
the service area.

Pedestrians access the site from both Concord Avenue to the
north and Vassal Lane to the south by way of sidewalks on both
streets connecting to the neighborhoods to the north, east and
south as well as Fresh Pond Parkway to the west.

Public transit includes bus routes and a stop along Concord
Avenue.

Designated bike paths are located throughout the neighborhood
and specifically the AlewifeT/Minuteman Bike Path rund

along Vassal Lane in front of the school. Bike racks are located
throughout the school and park site including several near the
main entrance to the school.

B. Parking, Paving, Service and Emergency Access

Parking is located in the back of the school building. The school is
registered to have 60 spaces. This includes 2 accessible spaces.
There is also access to a service area on the north side of the
building. The lot is over capacity during the school days with cars
parked in unmarked spaces, along edges and along the access
driveway.

Emergency access is along the front drop-off loop as well as the
parking lot which leads to Callanan Park. Further emergency

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950
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access is along the bituminous path along the east property line.
C. Amenities

The project site has several noteworthy amenities including

little league fields, basketball courts, playgrounds, walking paths,
storage, drinking fountains, security fencing, landscaping, lighting,
seating, receptacles and signage. The community uses the
recreational amenities as well as the school.

There are several amenities that serve the little league fields and
two plaques identifying the main field as well as honoring all the
fields. These are documented to the right. Other amenities are in
good functional condition and include the following:

bleachers

storage

fencing and safety guard

flag pole

irrigation

fenced dugouts with benches

backstops

maintained skinned infields and baselines

litter receptacles

bike racks

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950 . www.traversela.com
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The overall park named Reverend Patrick H. Callanan Park is
owned and maintained by the City of Cambridge. These items are
functioning and in good condition and include the following:

e lighted path

two basketball courts with benches and shade trees

one picnic table

tot lot with play equipment, seating and water play
playground with play strucuture, pavement markings and hard
court area 7

benches :
stone seat blocks
drinking fountain
spot lights
emergency call box

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950 . www.traversela.com
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There are additional amenities along the Concord Avenue
streetscape including bike racks, special paving, bus shelter,
major crosswalk to Fern Ave, pedestrian safety islands, linkage
to Danehy Park to the north, litter receptacles and generous
sidewalks. These items are functioning and in good condition.

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950 . www.traversela.com
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D. Landscape

There are a significant number of mature trees on the school and
park property including Oak, Maple, Sycamore and Pine. Most
of these significant trees are located along the perimeter of

the property. There are younger species of Oak and Maple and
Juniper around the playgrounds and improved park areas. There
are a variety of ornamental trees of various sizes and ages located
around the school.

Most of the vegetation has withstood excess compaction due to
pavement and playground conditions and is not irrigated. There
are a few trees showing more stress including the pines between
the parking lot and the adjacent Armory property as well as
some of the older ornamental trees surrounding the building.
Additionally, some of the Maples around the basketball court are
showing dieback.

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950
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E. School Gardening and Outdoor Learning

The CitySprouts Program is a non-profit organization with a
mission of advancing and promoting outdoor gardening and
learning by supporting the students and the staff at the Pre-K
through Grade 12 public schools in the City of Cambridge as well
as the City of Boston.

CitySprouts provides teacher support to Tobin Montessori and
Vassal Middle School teachers as well as run an after school club
and summer programs. Tobin and Vassal share raised garden
beds, storage shed and gardening equipment as well as provides
teachers with specific lessons that support the academic goals of
the classrooms.

The Tobin Montessori and Vassal Lane Upper School has several
garden areas in the courtyards formed by the building’s unique
design of raised and sunken spaces.

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950 . www.traversela.com
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F. Miscellaneous

The courtyards formed by the building design offer unique
outdoor spaces that are enclosed by walls. They have been used
in a variety of ways including outdoor play, murals, picnic tables
and outdoor gardening and learning.

There is also a space created for parents away from the main
school entrance which includes benches, planters and a painted
rock garden.

Recently a commuter bike program has been installed along the
school drop-off area.

There is a main entrance plaza off of the drop off loop whichis a

concrete sidewalk with a slope at the front doors that does not
meet code for accessibility.

150 Chestnut Street, 4th Floor . Providence, R1 02903 . 401.383.4950 . www.traversela.com
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Perkins Eastman
20 Ashburton Place, Floor 8
Boston, MA 02108
Project #: 14518.00

From: Sean Manning, PE, PTOE Re: Tobin Montessori & Vassal Lane Upper School Existing Conditions
Ashley Berthaume Assessment
Carl Giordano

On behalf of the City of Cambridge, Perkins Eastman is conducting a feasibility study for the construction of a new
John M. Tobin Montessori School and Vassal Lane Upper School in Cambridge, MA. VHB Inc. is providing
transportation engineering services to support the team in assessing the Project’s viability on the existing school site
and conducting an existing conditions assessment to help in the development of forthcoming conceptual design
alternatives. The existing conditions assessment includes counts, observations and analysis of existing transportation
conditions on site. This has included assessment of curbside operations to help identify future transportation
infrastructure needs for parents, buses, vans and staff. We also studied parking conditions, bicycle use and
infrastructure and pedestrian activity. Additionally, user group meetings were held with key school representatives and
CPS staff to get their specific input and feedback about the elements of transportation that they believe work well or
are currently challenged. The goal of this effort is to clearly understand and quantify current transportation conditions
so that future transportation infrastructure needs can be articulated, quantified, and evaluated in the context of
conceptual alternatives for both renovation and addition of the existing building and new buildings located on various
locations of the site.

EXISTING CONDITIONS ASSESSMENT
Study Area

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 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. Figure 1 illustrates the existing site access and
egress.

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.

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.

99 High Street

10th Floor

Boston, MA 02110-2354
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Existing Site 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 Inc. met with the Tobin Montessori School and Vassal Lane Upper School principals on February 26, 2019 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. Figure 1

illustrates the bicycle rack and Blue Bike locations, along with access and egress locations, as previously described.

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

Tobin Montessori School

There are approximately 310 students ages 3 — 11 years old in Pre-K — Grade 5.

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.

There are approximately 70 staff.

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.

There are many parents who bring their students to school in cars, park, and walk their students into the
school. This is required for students who are 3 years old only, although many parents of students ages 4 and
older also park and walk their students in. At dismissal, parents wait for their students in the lobby.

Vassal Lane Upper School

There are approximately 300 students ages 11 — 14 years old in Grades 6 — 8.

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.

There are approximately 53 staff.

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

99 High Street
10th Floor
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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

e  Early Arrival — Breakfast is provided to students 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.

e  After-School Program — After-school activities are provided for Tobin Montessori School and Vassal Lane
Upper School students, along with other students at nearby schools. There are 125 students currently
enrolled, and daily attendance averages to 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. There are 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.

Site Observations and Data Collection
Overview

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

99 High Street
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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.

Below is an overview of findings from the arrival and dismissal observations:

General findings

Tobin Montessori School arrival and dismissal activity was observed to be heavier and more challenging than
that of the Vassal Lane Upper School due to the higher level of parent involvement during these times, which
is driven primarily by the younger age profile of those students. Many Tobin Montessori School parents park
their cars and walk their students in, creating congested traffic conditions both in the drop-off area as well as
along Vassal Lane. Few Vassal Lane Upper School students were walked in by parents, and many students
walked by themselves and with other students, creating less congested traffic conditions.

Staggered Tobin Montessori School and Vassal Lane Upper School arrival and dismissal times were highly
important to the functionality of traffic operations.

Buses and vans

Walkers

Buses were observed to have limited space within the circle, frequently driving over the curb, maneuvering
forwards and backwards to make the turn into the circle, or having to wait in Vassal Lane for other vehicles in
the circle to clear.

Buses were also observed to move very slowly along narrow sections of Vassal Lane where cars were parked
on both sides of the street.

Bus arrivals were spread out through each arrival and dismissal period, which limited long queues of buses.

The crossing guard was effective helping pedestrians cross at the intersection of Vassal Lane and Standish
Street during peak activity levels.

Bicyclists

The majority of bicyclists were observed coming from the neighborhoods to the south and east of the school.
Younger students tended to be accompanied by parents, while older students traveled to school alone.

The Bluebike station was observed being used for traveling to and leaving the school.

Parking and Loading
99 High Street
10th Floor
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e The staff parking lot is heavily used; demand exceeds the supply of 64 striped spaces (includes 2 handicap
spaces). Cars were observed to be parked in any available space, including along the lot driveway. The number
of cars parked in the lot was approximately 80.

e According to the City of Cambridge, the school is registered for 60 institutional parking spaces (provided by a
1990 parking inventory).

e Although parking spaces are not striped within the circle at the front entrance, signage indicates there are
approximately five accessible parking spaces. As many as 12 cars plus 2 buses were observed to be parked in
the circle at one time.

e The loading dock has space to accommodate one vehicle at a time. Cars were observed to park along the
sidewalk along the loading dock driveway.

Morning Student Arrival

A summary of the data collection for the morning arrival period is presented in Table 1 and Table 2. The data were
broken down into 10 or 15 -minute intervals and were categorized by the type of activity (bus, drop off, walking,
bicycle, et cetera). One count was treated as one family unit (for example, one drop-off equals one parent car
dropping off students, and one walker equals either one family walking together, or one student walking by
themselves if not accompanied by an adult). Bus and van arrivals were counted as each vehicle arrived.

A summary of the distribution/location of activity is presented in Table 1 for each type of activity, shown as a
percentage of observations (for example, 90% and 75% of morning student drop-offs for the Tobin Montessori School
and Vassal Lane Upper School, respectively, occurred within the circle, followed by drop-offs occurring along Vassal
Lane immediately in front of the school).

Below are the key findings for the morning arrival observation period:

Parent drop-offs and parents who park and walk students in

e Morning drop-offs occurred mostly in the circle and were spread throughout the 20-30 minutes prior to the
start of the school day.

o Tobin Montessori School: 45 total drop-offs occurring primarily in the circle.

o Vassal Lane Upper School: 43 total drop-offs occurring mostly in the circle, but about 20% occurring
along Vassal Lane in front of the School.

e Many Tobin Montessori School parents (68 total) parked their cars, mostly along Vassal Lane but also within
the circle, and walked their students in, with the most observations (34) occurring during the 10 minutes prior
to the start of the school day. These parents typically remained parked for 10 — 20 minutes.

e Only five (5) Vassal Lane Upper School parents parked and walked in with their students.
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Walkers

e Many Vassal Lane Upper School students (66) walked to school without parents, coming from multiple
directions, primarily during the 20 minutes prior to the start of school.

¢ A much smaller volume of Tobin Montessori School students with parents (12) walked in the morning.
Bicyclists
e During the March 2019 observations,
o One (1) Vassal Lane Upper School student was observed to bike to school, coming from the west.
e During the May 2019 morning observations,

o A total of nine (9) Tobin Montessori School students rode bicycles to school accompanied by parents,
with the majority arriving between 7:30 and 7:45. At least five (5) parents were observed leaving the
school on bikes after dropping students off.

o Twelve (12) Vassal Lane Upper School students biked to school without parents, primarily arriving
between 8:30 and 8:45.

o In total, four (4) teachers arrived by bicycle.

o Intotal, three (3) adults left the school grounds on Bluebikes. One (1) adult arrived at the school on a
Bluebike and entered the school after 9:00.

o Several bicyclists not associated with the school were observed travelling in both directions along
Vassal Lane.

o It was observed that the Tobin Montessori School students tended to enter the school via the main
entrance, while many Vassal Lane Upper School students tended to enter the school via the western
entrance.

Figures 2 and 3 provide a graphical representation of the data presented in Table 1. Figure 2 shows volumes of
vehicles as they arrived, and Figure 2 shows the maximum number of vehicles dwelling at once during a given time
period. Drop-offs were broken down to represent the activity occurring in the circle versus the activity occurring along
the street. These include parents who parked and walked with their students.

Figure 3 illustrates, in the 10 minutes prior to the start of the Tobin Montessori School day, the maximum number of
vehicles parked at the same time in the study area is approximately 26 cars along all of Vassal Lane, 12 vehicles along
the circle, and 2 buses along the circle. During this time period, the circle was observed to be at or over capacity. Cars
were observed to park along the near side of the circle causing buses to wait for them to move, and along the far side
and ends of the circle, creating difficult maneuvering conditions for buses. At the same time, all parking spaces along
Vassal Lane were observed to be occupied. Families parked directly across from the School on Vassal Lane were
observed to cross the street outside of crosswalks, but all other pedestrians typically used crosswalks and sidewalks.
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Cars were not observed to double-park along Vassal Lane. Many families arrived on foot after having parked east of
the School on Vassal Lane, or nearby side streets, such as Standish Street.

During all other time periods, arrival conditions were observed to be less challenging. Based on the field observations
the time period prior to the start of the Tobin Montessori School would drive discussions on improving morning
arrival operations.
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. Table 1 Morning Arrival Activity at Tobin Montessori and Vassal Lane Upper School

2 0 6 2 4
2 0 9 4 2
3 2 11 18 3
1 0 13 34 3
0 0 6 10 0
8 2 45 68 12
90% Circle 40% Vassal Ln in Front of School 33% Vassal Ln East of School
5% Vassal Ln in Front of School 25% Circle 25% Standish St
5% Standish St 25% Vassal Ln East of School 25% Pathway
10% Standish St 17% Staff Lot or West of School
1 0 4 1 7
2 1 11 2 14
1 1 15 1 28
1 1 13 1 17
5 3 43 5 66
75% Circle 60% Circle 40% Staff Lot or West of School
20% Vassal Ln in Front of School 40% others 30% Pathway
5% Standish St 20% Vassal Ln East of School
10% Standish St

e Note: walking students accompanied by parents coming from Vassal Lane east of the school, and from Standish Street, where it was not possible to see if they drove and
parked first, were assumed to have driven and parked before walking to the school.

. One bicyclist (student) arrived at 8:50AM travelling eastbound on Vassal Lane.
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. Figure 2 | Morning Drop-Off Curbside Volume
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. Figure 3 | Morning Drop-Off Curbside Accumulation
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. Table 2

Morning Bicycle Arrival Activity at Tobin Montessori and

Vassal Lane Upper School

Bicycle Arrivals

Bicycle Arrivals

Bicycle Arrivals

Tobin Montessori Parent with Child Student without Parent Teacher
7:00 - 7:15 AM 0 0 0
7:15-7:30 AM 0 0 1
7:30 - 7:45 AM 3 parents/ 5 students 1 1
7:45 - 8:00 AM 1 parent/ 2 students 0 1
8:00 - 8:15 AM 1 parent / 1 student 0 0
Totals 5 parents/ 8 students 1 3
Vassal Lane Upper

8:15 - 8:30 AM 0 3 0
8:30 - 8:45 AM 0 6 0
8:45 - 9:00 AM 0 2 0
9:00 - 9:15 AM 0 1 1
Totals 0 12 1

e  Observations conducted in May 2019.
e Note: Some parents accompanied multiple students, and therefore counts for both groups are reported.

Afternoon Student Dismissal

A summary of the data collection for the afternoon dismissal period is presented in Table 2. In the afternoon, there
were occasional student drop-offs, likely for after school programs through DHSP. Pick-ups (when the parent waited in
the car for the student to come out by themselves) and parents who parked, walked into the school, and walked out
of the school with their students to their cars, were grouped together due to the similar vehicle dwelling time
associated with each activity.

Below are the key findings for the afternoon dismissal observation period:

Parent pick-ups

e Tobin Montessori School pick-ups (43) gradually arrive within the half-hour prior to the end of the school day.
These occurred primarily along Vassal Lane, both directly in front of the school and to the east of the school.

Very few pick-ups occurred in the circle, allowing buses to pick up students.

e Vassal Lane Upper School pick-ups (20) gradually arrive within the half-hour prior to the end of the school
day, although a greater portion occurred in the circle. The lower volume of pick-ups created a less congested
condition compared to the Tobin Montessori School dismissal.
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Walkers

e Many Vassal Lane Upper School students (36) walked off-site by themselves, almost entirely within the 10
minutes after the school day ended, with large portions walking down Standing Street and Vassal Lane to the
east.

Bicyclists

e During the March 2019 observations, three (3) Vassal Lane Upper School students were observed to leave the
school on bikes, two to the west and one to the east on Vassal Lane.

Figures 4 and 5 provide a graphical representation of the data presented in Table 3, in the same format of those
figures presented previously. Pick-ups were broken down to represent the activity occurring in the circle verse the
activity occurring along the street. These include parents who parked and walked in to get their student.

Figure 5 illustrates, in the 10 minutes prior to the end of the Tobin Montessori School day, the maximum number of
vehicles parked at the same time in the study area is approximately 39 cars along all of Vassal Lane, only one car along
the circle, and 4 buses along the circle. During this time period, many parents were observed to be waiting in the
lobby for their students. Parents did not typically park in the circle to allow buses and vans to wait in queue; instead
parents parked along Vassal Lane, occupying all available spaces. At 1:55 PM, a rush of families exited the School,
walking across the circle, across Vassal Lane directly in front of the School, and down Vassal Lane and Standish Street,
as students boarded buses. Many parent vehicles left at the same time. During all other time periods, dismissal
conditions were observed to be milder.

VHB developed a presentation based on the field observations findings to facilitate discussion about existing
transportation and associated challenges with the Project team on March 18, 2019.
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Table 3

Afternoon Dismissal Activity at Tobin Montessori and Vassal Lane Upper School

0 1 0 13 0
1 0 0 13 0
3 1 0 14 0
2 1 0 2 1
2 0 1 1 0
8 3 1 43 1
Vassal Ln in Front of School 45% Vassal Ln in Front of School Vassal Ln East of School
35% Vassal Ln East of School
15% Standish St
5% Circle
0 0 0 6 1
3 1 2 11 0
2 0 1 2 31
0 0 0 1 4
5 1 3 20 36
67% Vassal Ln in Front of School  65% Vassal Ln in Front of School 35% Standish St
33% Circle 30% Circle 30% Vassal Ln East of School

5% Standish St

20% Staff Lot or West of School
15% Pathway

Note: walking students accompanied by parents coming from Vassal Lane east of the school, and from Standish Street, where it was not possible to see if they drove and

parked first, were assumed to have driven and parked before walking to the school.
Three bicyclists (students) left at 2:55PM: two westbound and one eastbound on Vassal Lane.
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. Figure 4 | Afternoon Pick-Up Curbside Volume
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. Figure 5 | Afternoon Pick-Up Curbside Accumulation
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DISCUSSIONS WITH SITE USER GROUPS

In addition to the February 26, 2019 meeting with the Tobin Montessori School and Vassal Lane Upper School
principals, VHB Inc. participated in the following meetings with other site user groups in the facilitation of the school
feasibility study.

Transportation Focus Group — March 12, 2019

This meeting was held to discuss existing bus operations and transportation needs for the Tobin Montessori School
and Vassal Lane Upper School. In attendance was Cambridge Public Schools (CPS) department transportation
manager and a representative from Eastern Bus. The goal of this effort was to have an open discussion to better
understand the curbside operations from the bus and van driver's perspective. It was highlighted that different
operations (buses, parent cars, and walkers) should be separated, and that the current alignment of the bus circle is
difficult to maneuver.

Site Transportation Focus Group — March 18, 2019

This meeting was held to discuss existing site traffic operations and transportation needs for the Tobin Montessori
School and Vassal Lane Upper School. The goal of this effort was to bring the many parties, such as representatives
from the city, CPS, Department of Human Services Programs (DHSP), Department of Public Works (DPW), Community
Development Department (CDD), engineering, traffic, parking, and transportation, involved with the new school
project together to better understand the existing and future transportation needs for the schools' campus. VHB Inc.
led a presentation, included in the memorandum attachments, detailing the findings from the existing conditions
assessment. Perkins Eastman (PE) facilitated an open discussion of preliminary concepts from their interview as a
reference for discussion for future conceptual designs.

Cambridge Department of Human Service Programs (DHSP) — March 28, 2019

This meeting was held to discuss existing and planned programs through the City of Cambridge DHSP at the Tobin
Montessori School. The goal of this effort was for VHB to understand how current DHSP programs at the Tobin
Montessori School and other schools throughout the city operate, how additional future programs will impact the
school transportation and curbside operations, and what the transportation and access needs associated with the
future programs will be.

A new DHSP preschool program is proposed and still in the developmental stages. It could potentially include +/- 8
classrooms, with 140 — 160 kids age 2.9 - 5 years old from 7:30 or 8:00 AM to 5:30 or 6:00 PM. This would have
significant traffic impacts because these students would not be eligible for buses and would need to be walked in and
out by a parent. Additionally, morning drop-off could coincide with the current timing of the Tobin Montessori School
or Vassal Lane Upper School. Other schools that were discussed that may be similar in function but much smaller in
scale include the King School, Peabody School, Morse School, Haggerty School, and Windsor Street School.

The existing DHSP community school program that takes place when the Tobin Montessori School day ends was
discussed. It is likely the +/- 125-enrolled-student program will increase to 175 — 200 enrolled students.
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CONCLUSIONS AND NEXT STEPS

VHB has conducted an evaluation of the existing operations at the Tobin Montessori School and Vassal Lane Upper
School. The evaluation of existing operations showed the most significant operational impact was during the ten
minutes prior to the start of the Tobin Montessori School day, and in the ten minutes prior to the end of the Tobin
Montessori School day. The observed and quantified demand of buses, vans, parent vehicles, bicyclists, and walkers
outlined in this memorandum will guide the development of design concepts moving forward.

VHB is currently assisting in developing a mode share survey to assist informing the feasibility study about current
employee commuting behavior at the two schools. The resulting response data will help guide transportation planning
and design concepts in the development of the new school.
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Attachments

= Additional Field Observations Notes

= March 18, 2019 Presentation: Existing Condition Transportation Operations Analysis
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Additional Field Observations Notes

\\vhb\gbl\proj\Boston\14518.00 Tobin School\docs\memos\14518.00_memo_notes attachment.docx



Ref: 14518.00 - Tobin Montessori & Vassal Lane Upper School Existing Conditions Assessment
April 19, 2019

Additional observation notes from March 5, 2019, in chronological order:

Morning arrival:

7:00 - 7:15
715
7:15-7:25

7:23
7:25-7:35

7:30

7:34
7:35

7:36
7:38
7:43
7:44
7:45 - 7:55
748

7:51-7:52
7:55
7:56
8:00 - 8:15

1 TNC (Uber, Lyft) dropped off an adult in the circle. 2 adult walkers enter the school.
Walkers - 2 families (5 people) walk in from the direction of the Parkway.

Drop offs in circle - parents help their kids out of the car; 1 car pulled up and parked in the
circle for 10 minutes after; 1 car had 2 kids.

2 cars parked in the circle.

Bus — a bus could not pull into the circle all the way because of a car dropping off a student.
Parked in circle - 1 parent parked and walked their child in and left their car running.

Drop offs - 1 car had 3 kids, 1 car had 2 kids.

Parked on Vassal Lane — 1 car parked on the street and walked in.

Traffic guard arrived at 7:29.

A bus arrived at a bus stop for another school (younger students) and picked up on the
corner of Standish Street and Vassal Lane.

Parked on Standish St — 1 car parked along Standish St and walked student in, leaving car for
20 minutes.

1 car pulled into the circle and parked.

2 cars in front of the circle dropping off students block 1 bus and 1 van from pulling in, which
had to wait in the street for space in the circle.

Van - a van arrived and remained in the circle for 22 minutes.

A bus pulled up and remained in the circle for at least 10 minutes.

Walkers — rush of walkers entered the school.

Parked in circle - 2 cars parked on the far side of circle and walked kids in.

Drop offs in circle - 1 car had 3 kids, 1 car had 2 kids.

Parked in circle - 2 cars parked on the front side of the circle, 2 parked on the far side and
walked kids in.

Cars dwelled 5-10 minutes, making it difficult for a bus to enter.

Parked in circle - 5 cars parked on the far side of the circle and walked kids in.

Parked in circle - 1 car parked on the far side of the circle and walked kid in.

Parked in circle - 1 car parked by the entrance of the circle and walked kid in.

Parked in circle - 3 late families from Tobin Montessori School walked in.
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8:15

8:15 - 8:25
8:25

School

8:31

8:39
8:42
8:45
8:51
8:57

Afternoon dismissal:

1:30

1:40 - 1:50

1:50 - 1:55

2:03
2:05
2:09
2:10

Bus arrived at a bus stop for another school (older students) on the corner of the sidewalk just
east of the Tobin circle entrance.

Walkers — 5 from parkway area (west).

Parked in circle - 1 car parked on the far side of the circle and walked in to drop off

something; 1 car parked on the far side of the circle and walked a late Tobin Montessori

student in.

Bus - Because a van and a bus were parked at the front of the circle, an arriving bus had to
stop at the entrance, pull up and shut off its engine.

Parked in circle - 1 car parked on the far side of the circle and walked in.

Cars dropping off students were still parked at the front of the circle as bus pulled in.

Bus - pulled up and turned off engine.

Parked in circle - 1 car parked on the far side of the circle and walked in.

5 cars parked on the far side of the circle.

1 parked on the front side of the circle to run a student’s bag in.

4 cars parked on the far side of the circle.

1 van parked at the circle entrance.

3 - 4 parents waiting in the lobby inside the school.

No more parents entered the school until 1:40.

5 cars with parents already waiting on Vassal Lane in front of the school.
Parked on Vassal Lane - 2 cars park and parents walk in; 5 cars park and wait.
6 parents walk into the school from Vassal Lane east of the school.

2 parents walk into the school from Standish Street.

Parked in circle - 1 car parked on the far side of the circle and walked in.

3 parents walk into the school from Standish Street.

8 parents walk into the school from Vassal Lane east of the school.

Bus - buses leave.

Bus - arrives at 2:05 and leaves at 2:07. Another bus arrives at 2:07.

Parked in circle - 1 car parked at the circle entrance and remained parked for 7 minutes.

Kids from another school were dropped off via bus at Vassal and Standish (not circle) and
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e 216
e 2:30
e 2:35
o 2:37
e 2:39
e 245
o 2:47
e 249
e 2:50
o 2:52
e 255
e 3:.04

After school activity:

e 335
e 345
e 3550
e 4:15-4:25
o 424

entered the school.

Activity calmed.

2 cars parked on the far side of the circle.

Pick up in circle - 1 car pick up in the circle.

No more parents waiting in the lobby.

Parked in circle - 1 car parked with flashers on at the end of the circle for 2 minutes.

Parked on Vassal Lane - 1 car already waiting in the street in front of the school; 1 car parked
and the parent entered the school.

Parked in circle - 1 car parked in the circle for 12 minutes.

1 car parked on far side of circle.

Drop off on Vassal Lane - 1 car drop off on the street in front of the school.

Parked in circle - 1 car parked on the far side of the circle.

Van — a van parked on the far side of the circle and remained there for 13 minutes.

Drop off in the circle.

Parked in circle - 1 car parked on the far end of the circle and remained there for 6 minutes.
Bus — a bus dropped off 1 student in the circle and then left.

Bus — buses leave.

2 cars remain parked along the far side of the circle.

10 cars remain parked in the circle.

7 cars remain parked in front of the school along Vassal Lane.
Parked in circle - 3 families leave the school and walk to cars in the circle.
Pick up in circle - 1 student is picked up in the circle.

Walkers - One family walks toward the east along Vassal Lane.
Bus — the late bus arrives.

4 cars remain in the circle.

Bus — a second late bus arrives.

5 cars remain in the circle.

Students begin to exit the school.

24 students board the two buses.

Bus — late buses leave.

\\hb\gb\proj\Boston\14518.00 Tobin School\docs\memos\14518.00_memo_notes attachment.docx



Ref: 14518.00 - Tobin Montessori & Vassal Lane Upper School Existing Conditions Assessment
April 19, 2019

e 425 Bus — a bus drops off one kid in the circle.

6 cars remain in the circle.
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March 18, 2019 Presentation: Existing Condition Transportation Operations Analysis
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Study Overview

Understand Existing Site Operations

Curbside Operations

e Student Arrival and Dismissal
— Drop-off/Pick-Up
— School Buses/Vans
— Walkers/Cyclists

* Access/Egress

On-Site Parking (Staff Parking)
* Lot Size/Capacity
* Access/Egress

Future Transportation Infrastructure Ideas



Existing Student and Staff Profile

Tobin Montessori School
Day Begins at 7:55 AM, Ends at 1:55 PM
Pre-K — Grade 5
Ages 3-11 yrs
Approximately 300 students

Approximately 70 employees
Afterschool program Monday-Friday from 1:55 PM to 6:00 PM

Vassal Lane Upper School
Day Begins at 8:55 AM, Ends at 2:55 PM
Grade 6 -8
Ages 11-14 yrs
Approximately 315 students

Approximately 53 employees
Afterschool program Tuesday-Thursday from 2:55 PM to 4:30 PM



Existing School Access/Egress

Site

Parking Lot Access/Egress
Curbside Access/Egress
Pedestrian Foot Paths

Main Entrance
Bicycle Parking
Loading Dock Area

T EERi

= Parent Drop-Off/Pick-Up
— At Curbside (in the circle)
— Along Vassal Lane

= Bus Drop-Off/Pick-Up
— At Curbside (in the circle)

= Building Access/Egress at
Main Entrance




Arrival/Dismissal Observations

Tuesday, March 5, 2019
Arrival: 7:00-9:00 AM
Dismissal: 1:30-4:30 PM

Observations

Curbside Access/Egress

* Parent Pick-Up/Drop-Off

e Buses/Vans

* Pedestrians (walkers and bicyclists)
Volume

* Parent vehicles

* Pedestrians

Pedestrian Patterns

Bicycle Accommodations

What areas of on-street parking are parents using?
Infrastructure challenges



Morning Student Arrival

Overall Activity
Activity occurred primarily in the circle and along Vassal Lane

Buses, vans, private autos, and pedestrians shared the circle and
street

Tobin Montessori School: drop-off activity

 Starts as early as 7:10 AM

* Continues until about 8:00 AM

Vassal Lane Upper School: drop-off activity
 Starts as early as 8:10 AM
* Continues until about 9:00 AM



Summary of Morning Arrival Activity

. Bus Arrivals | Van Arrivals
Tobin ‘ Parent Parks and ‘ Walkers

Montessori In Circle In Circle Walks Child In

7:15 - 7:25 AM 2 4
7:25 - 7:35 AM 2 0 9 4 2
7:35 - 7:45 AM 3 2 11 18 3
7:45 - 7:55 AM 1 0 13 34 3
7:55 - 8:05 AM 0 0 6 10 0
Totals 8 2 45 68 12
90% Circle 40% Vassal Ln in Front of School 33% Vassal Ln East of School
5% Vassal Ln in Front of School 25% Circle 25% Standish St
5% Standish St 25% Vassal Ln East of School 25% Pathway
10% Standish St 17% Staff Lot or West of School

Bus Arrivals | Van Arrivals Parent Parks and

Vassal Lane In Circle In Circle Drop-Offs Walks Child In Walkers
Upper School

8:15 - 8:25 AM 1 4 1 7

8:25 - 8:35 AM 2 1 11 2 14

8:35 - 8:45 AM 1 1 15 1 28

8:45 - 8:55 AM 1 1 13 1 17

Totals 5 3 43 5 66

75% Circle 60% Circle 40% Staff Lot or West of School
20% Vassal Ln in Front of School  40% others 30% Pathway
5% Standish St 20% Vassal Ln East of School

10% Standish St



Number of Vehicles
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30
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Morning Student Arrival

= Parent Vehicle & Bus Drop-Off Totals

School School
Begins Begins

7:15-7:25 7:25-7:35 7:35-7:45 7:45-7:55 7:55-8:05 8:15-8:25 8:25-8:35 8:35-8:45 8:45-8:55
AM AM AM AM AM AM AM AM AM
Tobin Montessori School Vassal Lane Upper School

H Drop-Offs On Street W Drop-Offs In Circle  H Buses in Circle



Morning Student Arrival

= Parent Vehicle & Bus Drop-Off Accumulations

50

40 -

Number of Vehicles
S

10

30 |

School School
Begins Begins

7:15-7:25 7:25-7:35 7:35-7:45 7:45-7:55 7:55-8:05 8:15-8:25 8:25-8:35 8:35-8:45 8:45-8:55
AM AM AM AM AM AM AM AM AM
Tobin Montessori School Vassal Lane Upper School

H Drop-Offs On Street W Drop-Offs In Circle  H Buses in Circle



Morning Student Arrival

= Parent Drop-Off

— Tobin Montessori School:
students were dropped off in
the circle

— Vassal Lane Upper School:
students were also dropped
off on Vassal Lane

— More traffic is associated with
the Tobin Montessori School
than the Vassal Lane Upper
School

— Of all Tobin Montessori School
Private Auto drop-offs,
approximately 60% of parents
park and accompany students
into the school (10 - 20
minutes)




Morning Student Arrival

= Pedestrian Activity

— Tobin Montessori School:
approximately 10% of
observed families walk, 90%
arrive by car

— Vassal Lane Upper School:
approximately 60% of
observed students walk, 40%
arrive by car drop-off

— One entrance/exit to the
school collects all walkers

— Peak parent vehicle drop-offs
occur alongside peak
students/families walking in

4;;.mggle Maps

peage frot Go,




Morning Student Arrival

= School Bus Activity

— Tobin Montessori School: '
* Arrived starting at 7:20 AM -
e Continued until 7:50 AM }
* 8 total buses, 2 vans

— Vassal Lane Upper School:
* Arrived starting at 8:20 AM
e Continued until 8:50 AM
* 5 total buses, 3 vans

— Bus maneuvers are
challenging due to tight turns,
narrow street space, and
conflicts with parent vehicles
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Afternoon Student Dismissal

Overall Activity
Activity primarily occurred along Vassal Lane and within the circle
Similar level of bus and van activity compared to morning arrival

Tobin Montessori School: parents parked mostly along Vassal Lane
starting as early as 1:30 PM

Vassal Lane Upper School: half as many students were picked up,
mostly on Vassal Lane or in the circle

More traffic is associated with the Tobin Montessori School than the
Vassal Lane Upper School



Summary of Afternoon Dismissal Counts

Tobin Bus Arrivals | Van Arrivals Pick-Ups/Parent Walks

Drop-Offs with Child to Car

Walkers

Montessori In Circle In Circle

1:25 - 1:35 PM 0 1 0 13 0

1 0 0 13 0

3 1 0 14 0

2 1 0 2 1

2 0 1 1 0

8 3 7 43 7
Vassal Ln in Front of School 45% Vassal Ln in Front of School Vassal Ln East of School

35% Vassal Ln East of School
15% Standish St
5% Circle

Bus Arrivals | Van Arrivals
Vassal Lane In Circle In Circle Drop-Offs
Upper School

2:35 - 2:45 PM

Pick-Ups/Parent Walks

with Child to Car el

3

67% Vassal Ln in Front of School ~ 65% Vassal Ln in Front of School 35% Standish St
33% Circle 30% Circle 30% Vassal Ln East of School
5% Standish St 20% Staff Lot or West of School
15% Pathway




Number of Vehicles

Afternoon Student Dismissal
= Parent Vehicle Pick-Up Totals

20
School School
Ends Ends

| | | ‘

. 1
1:25-1:35 1:35-1:45 1:45-1:55 1:55-2:05 2:05-2:15 2:35-2:45 2:45-2:55 2:55-3:05 3:05-3:15
PM PM PM PM PM PM PM PM PM
Tobin Montessori School Vassal Lane Upper School

M Pick-Ups on Street  ® Pick-Upsin Circle  m Buses in Circle



Afternoon Student Dismissal
= Parent Vehicle Pick-Up Accumulations

50 -
School School

Ends Ends

40 -
30 -
10I I

Number of Vehicles
S

1:25-1:35 1:35-1:45 1:45-1:55 1:55-2:05 2:05-2:15 2:35-2:45 2:45-2:55 2:55-3:05 3:05-3:15
PM PM PM PM PM PM PM PM PM
Tobin Montessori School Vassal Lane Upper School

M Pick-Ups on Street  ® Pick-Upsin Circle  m Buses in Circle



Afternoon Student Dismissal

= Parent Pick-Up

— Tobin Montessori School:
parents typically parked along
Vassal Lane and walked in

— Vassal Lane Upper School:
students were picked up on
Vassal Lane and in the circle

— More traffic is associated with
the Tobin Montessori School
than the Vassal Lane Upper
School

— Parent vehicles typically
remained parked for 10 — 15
minutes
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Afternoon Student Dismissal

= Pedestrian Activity = Bus Activity
— Tobin Montessori School: — Tobin Montessori School:
* Parents arrive as early as 1:30 PM * Arrived starting at 1:40 PM
 Activity calms by 2:15 PM e Left at 2:03 PM
e 26 parents were observed to wait * 8 total buses, 3 vans
in the lobby for students — Vassal Lane Upper School:
— Vassal Lane Upper School: * Arrived starting at 2:50 PM
* Most students exit the school at e Left at 3:04 PM
2:55 PM

* 5 total buses, 1 van
* Disperse through the

neighborhood



Parking Conditions

Staff Parking Lot
Driveway used for parallel parking

Vehicles parked wherever there was room—not only in painted
spaces

Heavily used
Approximately 80 total available parking spaces

Street Parking
Cambridge resident parking



Transportation Infrastructure
Observations

= Challenging areas and
improvement locations
— Bus maneuver challenges
— Parent drop-off/pick-up space

— Improved/widened pedestrian
space




Concept - Facing Concord Avenue

PERKINS — Note: Preliminary concept diagrams from Perkins Eastman 11/16/18
EASTMAN Interview presented for transportation discussion purposes ONLY.



Concept - Facing Concord Avenue

PERKINS — Note: Preliminary concept diagrams #om Perkins Eastman 11/16/18
EASTMAN Interview presented for transportation discussion purposes ONLY.



Concept - Facing The Sun

PERKINS — Note: Preliminary concept diagrams from Perkins Eastman 11/16/18
EASTMAN Interview presented for transportation discussion purposes ONLY.



Concept - Facing The Sun

PERKINS — Note: Preliminary concept diagrams E.Fom Perkins Eastman 11/16/18
EASTMAN Interview presented for transportation discussion purposes ONLY.



Concept - Hybrid

PERKINS — Note: Preliminary cohcept diagré Perkins Eastman 11/16/18
EASTMAN Interview presented for transportation discussion purposes ONLY.



Concept — Hybrid

PERKINS —

EASTMAN Interview presented for transportation discussion purposes ONLY.
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Response Rates

# Survey
Institution Recipients # Responses Response Rate

Tobin Montessori School 77 60 78%
Vassal Lane Upper School 58 40 69%
DHSP 21 9 43%
General Tobin Building 2
Other CPS Employees* 4

Total 156 115 74%

*As described by survey participants, this includes Office of Related Services, Office
of Student Services, Special Start, and Tobin/Haggerty/Cambridgeport employees.



What is your home city/town?

Answer Choices % Count
Cambridge 28.3% 32
Boston 10.6% 12
Arlington 8.0% - F— 9
Medford 6.2% - Fe— 7
Bedford 3.50%  m— 4
Newton 3.5% 4
Somerville 3.5%  m—— 4
Belmont 2.7%  w== 3
Billerica 2.7%  w== 3
Woburn 2.7% == 3

= Plus 32 more responses from 24 other cities/towns.

Answered 113
Skipped 2




Which institution do you work for?

Answer Choices % Count
Tobin Montessori School 520p | 60
Vassal Lane Upper School 35% E— 40
Department of Human Service Programs 8% 9
General building 2% - 2
Other CPS Employees* 3% = 4
Distiovids 0SS employee Answered 115

Tobin, Haggerty, Cambridgeport .
Tobin Montessori/VLUS/Special Start SklppEd O



How many miles (one way) do you travel from
home to work on a typical day?

60%

B0%
409
30%
20%
v . [ S
0%
0 to 10 mi 11 to 20 mi M to 40 mi 41 to 60 mi More than 60
mi
Answered 115

Skipped 0



Please indicate how you commuted TO

work each day the week of May 13th

d) Drove alone the entire way 70.1%

f) Public transportation + walked 8.9% e

a) Walked the entire way 8.0% | =

b) Rode personal bicycle the entire way 4.9% e

) Carpool (two- to seven-person) 3.8% -

m) Took taxi/Uber/Lyft by yourself 1.0% '

0) Don't work this day/flextime/compressed work week 1.0% i

g) Other (scooter skateboard, etc.) 0.9% :

c) Rode Blue Bikes bikeshare the entire way 0.5% |

p) Sick/vacation/personal time, business trip, or jury duty 0.5% '

e) Drove + rode bicycle (park & pedal) 0.2% |

) Took taxi/Uber/Lyft WITH other passengers 0.2% |
Total 100%

Answered 115

Skipped 0



Cambridge and Boston Residents’ Mode Choice

Boston Residents Cambridge Residents

Employee Did not Employee | On-street | Did not Grand
Travel Mode parking lot drive Total [parkinglot| parking drive Total Total
a) Walked the entire way 8 8 8
b) Rode personal bicycle the entire
way 5 5 5
c) Rode Blue Bikes bikeshare the
entire way 1 1 1
d) Drove alone the entire way 9 9 11 2 13 22
f) Public transportation + walked 3 3 2 2 5
j) Carpool (two- to seven-person) 1 1 2 2
m) Took taxi/Uber/Lyft by yourself 1 1 1
Grand Total 9 3 12 12 2 18 32 44




T you drive the entire way to work, where is the
vehicle usually parked?

100%

80%
60%
40%
20%
]
e —

Parking lot/garage On-street parking Employee parking lot
off-site

Answered 96
Skipped 19



When you drive alone, why? (Mark all that apply)

Answer Choices % Count

Most convenient way to commute 73% 71
Need a car for errands before/after work 64% 62
Fastest way to commute 62% 60
| have a lot of things to carry with me 42% 41
Transit schedule or routes do not work for me 41% 40
Need car in case of emergencies 40% 39
Free/cheap parking at work 39% 38
Take children to school or daycare or afterschool

activities 37% 36
Need car for work-related trips 30% 29
Enjoy my privacy, prefer driving alone 25% 24
Transit is unreliable 20% 19
Concerned about bad weather 18% 17
Safest way to commute 16% 16
Other (please explain): 16% 16
Difficulty finding others to carpool with 13% 13
Cheapest way to commute 12% 12
Work hours are irregular 12% 12
Physical disability 3% 3

Answered 97
Skipped 18

Other responses

| Have a second job,and | need my car to
get there

Workout prior to school at 5:15am in
Burlington and need car after.

| live in New Hampshire - there is no public
transportation that brings to Cambridge.
child care pick up and drop off.

| leave very early 5:00am and leave later
than most 4:00 or after

| am a single parent who needs to bring
my child to daycare in another town.

| have tried Public transit multiple times
and it took over 2 hour one way. This is
not sustainable.

Usually have appointments after school.
Also, I wish it was easier to commute from
JP via public transit but it more than
doubles my time and is not direct at all.
my son and | would love to take public
transportation, but the route from East
Boston to VLUS is very inconvenient

| come in early (6 am each day) and often
leave late, between 4 and 5 pm

| drive to part-time job after work and also |
transport a lot of work-related materials
back and forth

difficulty walking long distances

Location

Walking



90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

T you took public transportation for all or part
of your commute, which route(s) did you use?

(Please check all used)

MBTA Bus Route

Red Line

Orange Line

Green Line

]
Other Shuttle



When you walk/bike/take transit/carpool, why?

(Mark all that apply)

Answer Choices % Count

Most convenient way to commute 91% 26
Fastest way to commute 41% 21
Cheapest way to commute 39% 20
Better for the environment 31% 16
For exercise 29% 15
No access to private car for commute 22% 11
Other (please explain): 22% 11
Most fun way to commute 20% 10
Safest way to commute 14% 7
Too much traffic on streets and highways 14% 7
Transit schedules or routes do not work for me 14% 7
Driving is too stressful 12% 6
Transit is unreliable 10% 5
Take kids to school or daycare or afterschool activities 8% 4
Work hours are irregular 4% 2
Can get things done on train/bus 4% 2
Parking is expensive at work 0% 0
Easy to find others to carpool with 0% 0

Answered 51

Skipped 64

Other responses
e |ive across from school

* | have a second job after school | need to go to
Boston and the bus do not run every hour

e Can'tdrive

* | needto have a second job and | have to drive
there after school. My second job is not
accessible by public transportation.

* | am driving my partner back to
Somerville/Cambridge on the way.

* | take public transit rarely, when my family is
picking me up from school on our way out of
town.

e Can'tdrive

* Person | work with doesn’t have a car and she
lives along my route to school

» Walking



2 Center Plaza, Suite 430
Boston, MA 02108-1928

T:617-338-0063
F:617-338-6472
Nitsch Engineering wwwa.nitscheng.com
MEMORANDUM
TO: Perkins Eastman

FROM: Nitsch Engineering
DATE: May 6, 2019
RE: Existing Conditions Memo — Tobin Montessori and Vassal Lane Upper School

Nitsch Engineering performed research of the existing site utility conditions for the Tobin Montessori and
Vassal Lane Upper School (the School) located at 197 Vassal Lane in Cambridge, Massachusetts. Nitsch
Engineering’s research included site visits in the fall of 2018 and spring of 2019 and review of Geographic
Information System (GIS) information and record plans, including:

Cambridge GIS, accessed 09/04/2018;

MassGIS, accessed 09/04/2018;

City of Cambridge Flood Viewer, accessed 5/6/2019; and

Existing Conditions Survey, prepared by SMC, dated 09/06/2017 (attached as Appendix A).

A summary of our observations and initial findings are listed below.
SITE DESCRIPTION

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 (Figure 1). Callanan Park is in the northern portion of the parcel along Concord Road. The
parcel is bounded by Vassal Lane to the south, residential houses on Alpine Street to the east, Concord
Avenue to the north, and commercial properties on Fresh Pond Parkway to the west.

Figure 1: Aerial Locus (Google imagery)

Civil Engineering ] Land Surveying | Transportation Engineering | Structural Engineering | Green Infrastructure | Planning | GIS
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SITE UTILITIES

Storm Drainage

Immediately surrounding the School, the site is substantially developed with significant impervious areas,
including the school building, parking area, loading dock, walkways, plazas, and drop-off driveway. Within
these areas, there are multiple existing closed drainage systems that are comprised of drainage inlets,
manholes, and underground piping that discharges to the municipal drainage mains located in Vassal Lane
and Concord Avenue. Ultimately, the School site drainage system discharges into the Alewife Brook that is a
tributary to the Mystic River.

Based on Cambridge GIS and the Existing Conditions Survey (Appendix A), most of the parcel appears to be
collected in a closed drainage system that discharges to the south and into the system in Vassal Lane. The
southern portion of the site, including the existing school building roof, parking lots, and driveways, are
collected into a closed drainage system and directed to the several drain lines in Vassal Lane. Currently, it
does not appear as if there are any stormwater quantity or quality improvements located within the Tobin
School site drainage systems.

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 Callanan Park are collected in a series of underdrains and
12-inch pipes that discharge into a 48-inch drainage line in Concord Avenue.

The Vassal Lane and Concord Avenue drainage systems combine at the intersection of Fresh Pond Parkway
and Concord Avenue. Stormwater continues in two parallel systems through a series of drainage vaults and
box culverts before discharging to an 8-foot by 4-foot box culvert in Wheeler Street and a 60-inch combined
wastewater pipe in the Cambridge Park Drive area. The system outlets to a 42-inch and a 66-inch combined
wastewater outfall to the Little Brook (Figure 2), a tributary to the Alewife Brook.

Drainage System Design Considerations:

. To meet City of Cambridge stormwater design requirements, the project will be required to improve the
existing conditions by:

o Reducing the proposed development peak flow rate from the 25-year storm event to be equal to
or less than the peak flow from the 2-year storm event under existing conditions; and
o Reducing the phosphorus from the proposed site runoff by 65%.

) Nitsch Engineering will meet with the Cambridge Department of Public Works to determine if the
Surface Water Protection and the Outstanding Resource Water classifications are applicable.

. If the proposed project requires perimeter foundation drains and under slab drainage to be installed
under the lower levels of the proposed building, note that the City of Cambridge does not allow
collected groundwater (from under slab 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.
Infiltration BMP’s (if feasible) and/or rainwater harvesting and reuse are ways to accomplish this
requirement.
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Figure 2: Cambridge GIS — Sewer and Drain at Project Site

Figure 3: Cambridge GIS — Sewer and Drain Outfalls
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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 (Figure 4). 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. Refer
to the Existing Conditions Survey provided as Attachment A for additional information.

Depth Sf
Install Date

Last Edit Date

Facility ID WN
Status Active
Diameter 12 inch
Material Castiro

Pipe Class

Install Date C
/  Last Edit Date

Owner Cit

Facility 1D WM
Status Active
ST ) Diameter 12

Figure 4: Cambridge GIS Water System Distribution Map

There is also an existing 8-inch water main in Vassal Lane that does not appear to supply the School.
Water System Design Considerations:

o Nitsch Engineering will coordinate the fire protection services and domestic water services with the
MEP Engineers and the Cambridge Water Department.

. Once the design is confirmed, Nitsch Engineering will coordinate with the Cambridge Water
Department for their review and approval of the water plot plans.

Sanitary Sewer

The 8-inch sanitary sewer service for the Tobin School currently exits the building along the south face of the
building and connects to the 18-inch sewer main in Vassal Lane (Figure 2). The 18-inch main connects to a
“Sewer Flush Vault” which then pumps via a 4-inch force main and an 18-inch overflow pipe to another
“Sewer Flush Vault”. The sewer flush vault directs sewer flow to a 24-inch pipe which ultimately ends up in
the Massachusetts Water Resource Authority’s (MWRA) jurisdiction. Refer to the Existing Conditions Survey
provided as Attachment A for additional information.
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Sanitary Sewer Design Considerations:

. The project team will need to determine if the sewer flows from the proposed building increase from
existing conditions and if the existing sewer infrastructure can adequately the increase in flow.

. If sewer flow is increased, infiltration and inflow (I/1) calculations will be required for mitigation with the
Cambridge Department of Public Works.

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. The existing gas line connects to the School building in the vicinity of the intersection
of Vassal Lane and Standish Street. Refer to the Existing Conditions Survey provided as Attachment A for
additional information.

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 the Existing Conditions Survey provided as
Attachment A for additional information.

PRELIMINARY PERMITTING CONSIDERATIONS

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.

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 (Figure 5)
and an Outstanding Resource Water Area (Figure 6) due to its proximity to the Fresh Pond. However, 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 and Fresh Pond. Additional coordination
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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.

Fabie Of Contents
e G 8 3
= Layers
% O Town Boundary
# [ Coastal
# O MHC Histonc Inventory
5 [ AUL Sites
& O 21€ Tier Classified Sites
3 [ DEP Ground Wates Discharge Pesmits
4 [0 2014 Integrated List Data - 305(0)/303(c)
% [ Areas of Critical Environmental Concern
# OO0 Prime Farmland Seils
# [J Outstanding Resource Waters
@ [0 NHESP
& [ Public Water Supplies
5 4 Surface Water Protection Aress
= Surface Water Protection Areas
EZAZONE A
= B Surface Water Protection Areas
— ZONEB
E Surface Water Protection Areas
ZONEC
4 [0 DEP Wellhesd Protection
3 O Aquifers
1 [ Coldwater Fisheries
3 [ 1:25,000 USGS/MassDEP Hydrography
3 [] DEP Wetlands (2005)
2 OO MassDEP Wetlands (2005) Human Altesed Araas
3 [ Historic DEP Wetiands
4 O National Flood Hazard Layer
3 [0 MassDOT Major Roads
4 [J MassDOT Roads
& [0 Rasdroads - Type of Service
il [0 USGStope

» @ e 3 Coloe Ortho Imagery

§| I Outstandng Resource Waters
FRESH POND RES,

Locaton: | 229,378,455 903,905,165 Meters

Field value
o L]
Shape Polygon
0OBJECTID 225
ORW 1

| ORW_TYPE  Public Water Supply Watershed
ORW_NAME  FRESH POND RES.

B | MAIBASIN  BOSTON HARBOR
PWS_SOURCE 3043000025

AREA_ACRES 1297.280023
AREA_SQMI 2,027

SHAPE _AREA 5249936.16491
SHAPE_LEN  11749.304737

Figure 6: MassGIS Outstanding Water Resource Area
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FEMA Floodplain

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

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.

City of Cambridge Climate Change Vulnerability Assessment (CCVA)

The Tobin School site was identified as an area of concern in the Cambridge CCVA mapping. The adjacent
roadway shows flooding depths of one (1) inch to three (3) inches during the 100-year projected storm for
2030 (Figure 3). These depths increase for the 2070 100-year design storm. The site driveway to the parking
lot shows a 1-inch flood depth.
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Figure 7: Climate Change Vulnerability Assessment for 100-year 2030 condition

The City of Cambridge Flood Viewer indicates that the present day 100-year flood elevation on the School
parcel is at 23.9 feet, with the anticipated 100-year flood elevation in 2070 up to elevation 24.1 feet (Figure
8). The City should be consulted to determine the design standards for these elevations and to confirm if the
proposed stormwater tank will modify these elevations.
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