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Massachusetts Institute of Technology Department of Facilities 77 Massachusetts Avenue
Building NW23 Cambridge, Massachusetts
021394307

Memorandum

To: David Lefcourt, City of Cambridge Arborist/Tree Warden

From: Travis Wanat, Senior Project Manager, Campus Construction

CC: Sonia Richards, Director of Capital Projects, Campus Construction
Sarah Gallop, Co-Director, Office of Government & Community Relations
Kelley Brown, Senior Campus Planner, Office of Campus Planning
Laura Tenny, Senior Campus Planner, Office of Campus Planning

Date: October 23, 2023

Re: Tree Study for Proposed MIT Stephen A. Schwarzman College of Computing (Building 45)

I I I W BN The Massachusetts Institute of Technology (MIT) retained a landscaping consultant, Reed
I I Hilderbrand Landscape Architects, in association with an arborist, to prepare a tree study and
mitigation plans consistent with the requirements of the Cambridge Tree Protection Ordinance,
Section 8.66 of the Cambridge Zoning Ordinance.

The Applicant submitted the tree study to DPW and the City Arborist on July 1, 2020. Consistent with
the requirements of Section 19.20 of the Cambridge Zoning Ordinance, the Tree Study is also
provided as a component of the Article 19 Project Review Special Permit Application for the MIT
Stephen A. Schwarzman College of Computing (the “SCC” or the “College”) on the MIT campus in
Cambridge MA.

The Tree Study includes the following exhibits:
e Zoning Lot Locus Plan;
e Pre-Construction Plan;
e Proposed Landscape Plan;
e Tree Survey and Protection Plan Schedule and Graphic Plans;
e Mitigation Plan;
e Estimate for the cost of purchasing, planting, watering and maintain the replacement trees;
and
e Certification from a Certified Arborist.

We look forward to discussing the details of the Tree Study, and answering any questions you may
have.

Thank you,

Travis Wanat
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TREE STUDY
MIT Projects Within the Zoning Lot

Stephen A. Schwarzman

College of Computing project
Completion: Fall 2023
Project scope to include

Vassar Street Tree Replanting
work in front of building

Central Utility Plant project
Completion: Summer 2020

Vassar Street Tree
Replanting project

Completion: Fall 2020

=== Extent of zoning lot

MIT SCHWARZMAN COLLEGE OF COMPUTING
SKIDMORE, OWINGS & MERRILL LLP
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City of Cambridge Assessing Parcels FY2020

Campus Zoning Block 38 (409,261 sqft)
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LOCUS PLAN
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TREE STUDY
Pre-Construction Plan
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LOCUS P’LAN

TREE STUDY
Proposed Landscape Plan =
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Street tree planting in R.O.W.
along Albany Street: 7 trees.
Tree species: American EIm .
Pre-construction quantity:Otrees | | < 1|t [II1F 941
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Pre-construction quantity: 9 trees
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TREE STUDY
Tree Survey and Protection Plan Schedule

(E) TREE SCHEDULE
MITTAG # SIZE | BOTANICAL NAME COMMON NAME CONDITION | HEIGHT I SIGNIFICANT TREEE STATUS |REASON FOR REMOVAL OF SIGNIFICANT TREE
1187 | 8"DBH | CARYA SPP. HICKORY DEAD 24' INO ' REMOVE | DEAD
1196 | 7"DBH | CARPINUS BETULUS EUROPEAN HORNBEAM GOOD 24’ 'NO PROTECT | NOT SIGNIFICANT
1197 | 6"DBH | CARPINUS BETULUS EUROPEAN HORNBEAM | FAIR 22 NO PROTECT | NOT SIGNIFICANT
1198 | 6"DBH  CARPINUS BETULUS EUROPEAN HORNBEAM GOOD 22" NO PROTECT | NOT SIGNIFICANT
1241  8.2" DBH GLEDITSIA TRIACANTHOS INERMIS THORNLESS HONEYLOCUST GOOD 23" YES REMOVE | WITHIN AREA OF PROPOSED LOADING DOCK
1242 | 8.0"DBH GLEDITSIA TRIACANTHOS INERMIS THORNLESS HONEYLOCUST GOOD |25 YES 'REMOVE | WITHIN AREA OF PROPOSED LOADING DOCK
1243 |9.5" DBH TILIA CORDATA LITTLELEAF LINDEN ' GOOD 25" | YES REMOVE | WITHIN FOOTPRINT OF PROPOSED BUILDING
1244 |7.5" DBH| TILIA CORDATA LITTLELEAF LINDEN GOOD 25' NO ' REMOVE | NOT SIGNIFICANT
1245 |8.5" DBH| TILIA CORDATA LITTLELEAF LINDEN  FAIR 24 'YES REMOVE | WITHIN FOOTPRINT OF PROPOSED BUILDING

TOTAL QUANTITY OF SIGNIFICANT TREES TO REMOVE (TREES 8" DBH AND LARGER): 4
TOTAL CALIPER INCHES OF SIGNIFICANT TREES TO REMOVE: 34.2 CALIPER INCHES

MIT SCHWARZMAN COLLEGE OF COMPUTING




LOCUS P’LAN
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TREE STUDY
Tree Survey and Protection Plan
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TREE STUDY

LOCUS PLAN
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@ REP TRE 1| TBD TBD 3" CAL 5 15 CALIPER INCHES TN AA
(o) |REPTRE2|CARPINUS CAROLINIANA AMERICAN HORNBEAM 3" CAL 5 15 CALIPER INCHES 34.2 CALIPER INCHES
["'.“J'-, REP TRE 3| QUERCUS BICOLOR SWAMP WHITE OAK 3.5" CAL 2 7 CALIPERINCHES |  |TTTmEEYTT T
]
]
_ s ans o e o oo — =5 = _ ————— _— _ _ ——
]
NOTES: .'
-- PROPOSED TREES SHALL BE INSPECTED AND, IF NECESSARY, TREATED BY A CERTIFIED :
ARBORIST ONCE A YEAR FOR FIVE YEARS. , :
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—OF PURCHASING, PLANTING, WATERING, AND MAINTINING REPLACEMENT TREES :
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COST ESTIMATES ARE APPROPRIATE AND REASONABLE. ; ! MIT BUILDING 46
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TREE STUDY
Mitigation Plan

LOCUS P’LAN
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B ARTULETT T R E B E X P ERTS

50 BEAR HILL ROAD, WALTHAM, MA 02451 » (781) 622-5980 * FAX (781) 622-5984

June 29, 2020

Travis Wanat

Capital Projects

Department of Facilities
Massachusetts Institute of Technology
77 Ma. Ave

Cambridge, MA 02139

RE: Tree Study.

Mr. Wanat,

| have reviewed the updated tree planting recommendations of June 16, 2020. | am agreement with
estimate provided by Suffolk construction to the plan to increase the tree size as well as species.

| will be available to review and evaluated the health of the selected trees throughout the scheduled
project.

Please advise.

J ck Kell
, MCA Certified Arborist
SCA Consulting Arborist
TRAQ Qualified.

THE F.A. BARTLETT TREE EXPERT COMPANY
SCIENTIFIC TREE CARE SINCE 1907

Corporate Office: PO, Box 3067, Stamford, Connecticut 06905-0067 * (203) 323-1131, FAX (203) 323-1129
www bartlett.com




MIT Schwartzman

Project ROMs

Item Date Item Qty Unit Cost TOTAL

1 6/16/2020 Provide 5 replacement trees CEL OCC 3" CAL 5 1700 $ 8,500
Maintenance Syears 5 1200 $ 6,000
Certified Arborist - included in Maintenance period
Subtotal $ 14,500
Indirect Costs — GCs/GRs, Construction Contingency, 14% 14%
Subguard, CCIP, GLI, Fee S 2,030
Total Add / Deduct S 16,530
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51 Vassar Street Green Building Report
CDD Comments on Special Permit Submission

Green Building Requirements

51 Vassar Street Green Building Report — Comments on Special Permit Stage

Status: On 9/21/2020, per Section 22.25.1 of the Zoning Ordinance, the Community Development
Department (CDD) received the Green Building Report for the Special Permit stage for 51 Vassar Street,
an institutional building at MIT campus for the Schwarzman College of Computing (SCC) containing
office, research laboratory, academic, event, and meeting spaces and a café. MIT’s SCC, the ‘project’,
consist of gross floor area (GFA) of 173,000 SF. CDD staff have reviewed the project’s GBR report and
offer the following Determination, Summary of Compliance and Advisory Comments on its green
building and net zero attributes.

CDD Determination: The documentation provided by the Applicant is complete and demonstrates
compliance with the Green Building Requirements of Section 22.24 at the special permit stage of
review. A revised submission with additional documentation will be required at the building permit
stage.

LEED Project Summary: This project is subject to the City’s Green Building Requirements (Section 22.20,
Zoning Ordinance). The Project is currently meeting the minimum requirement with 71 credit points,
targeting LEED Gold, under LEED v4 BD+C — New Construction. Additional 12 points have been
designated as possible points. The Green Building Report for this project is anticipated to be complete
and meets Article 22 requirements.

LEED Rating System:  LEED v4 BD+C — New Construction and Major Renovation

Summary of Compliance and Comments:

Green Building Professional Affidavit Certification

e Hilary Williams of Arup USA Inc. has been identified as the Green Building Professional for the
project. The affidavit states that this professional has reviewed all relevant documents for this
project and confirm to the best of his/her knowledge that those documents indicate that the
project is being designed to achieve the requirements of Section 22.24 under Article 22.20 of
the Cambridge Zoning Ordinance.

e A copy of the professional’s credential from Green Building Rating Program has been provided.

Rating System Checklist, Rating System Narrative and Net Zero Narrative

e The project is pursuing Integrative Process credit.

e The project is pursuing Enhanced Commissioning credit using Path 1 in Option 1 and Option 2,
which includes commissioning process for various building systems and assemblies as well as
building’s thermal envelope.

e The project is pursuing Optimize Energy Performance credit by targeting a 53% improvement in
energy cost savings over the baseline building performance standard. The proposed building site
energy use intensity (EUI) will be approximately 36 kBtu/sf-yr.

e The project is pursuing Innovation credit using Option 3, which includes comprehensive
composting as pilot performance strategy, construction and demolition waste management as
exemplary strategy, and design for active occupants, Green Building education, and purchasing
low or no mercury lamps as innovation strategies.

October 15, 2020 1



51 Vassar Street Green Building Report
CDD Comments on Special Permit Submission

O OO0 0O O0OO0OO0OO0oOOoOOo

LEED-credit points summary:

Integrative Process — 1 point

Location and Transportation — 13 points
Sustainable Sites — 3 points

Water Efficiency — 5 points

Energy and Atmosphere — 25 points
Materials and Resources — 7 points
Indoor Environmental Quality — 10 points
Innovation — 6 points

Regional Priority — 1 points

e Anticipated building envelope performance including roof, foundation, walls and window
assemblies, and window-to-wall ratio:

(0}

Building envelope performance comparison between latest edition Massachusetts
Stretch Energy Code baseline and proposed design indicates the proposed design
performance is on par with regard to window and wall assemblies and roof system.

e Anticipated energy loads, baseline energy simulation tool assumptions, and proposed energy
targets as currently modelled in this design phase:

(o}

Proposed site energy use intensity (EUI) will be 40% below baseline with a targeted EUI
of approximately 36 kBtu/sf-yr.

Proposed GHG emissions will be 42% reduction from baseline with targeted GHG
emission of 370 MT CO2e.

e Description of building energy performance integrated into the project’s planning, design, and
engineering, massing, envelope systems, building mechanical systems, on-site and off-site
renewable energy systems, and district-wide energy systems:

(0]

(0}

(0}

(0}

High performance glazing with double layer curtain wall on south-east facade.
Low Window to Wall Ratio at 40%.

Heat pump chillers utilizing grid chilled water network for supplemental heating and
cooling with no cooling towers.

High efficiency plumbing system to reduce water and energy use.
LED lighting.

Building connected to central plant infrastructure for chilled water, electricity, and
Medium Temperature Hot Water for domestic hot water.

Low flow plumbing fixtures.

Extensive green roof system for 68% of the roof area.

e Description of technical framework for transitioning project to net zero emission in the future,
including future net zero emission options for building envelope, HVAC systems, domestic hot
water, interior lighting, and on-site and off-site renewable energy sources:

October 15, 2020 2



51 Vassar Street Green Building Report
CDD Comments on Special Permit Submission

0 Install 138 kW photovoltaic panel array on the solar-ready roof with annual generation
capacity of 179 MWh/yr.
0 HVAC system transitioning to net-zero carbon source.
e Description of programs offered by local utility companies that are being considered to improve
building performance:
0 Eversource utility rate incentives
0 Mass Save Programs for Integrated Design Path for Large Buildings

Advisory Comments by CDD Staff:

The City’s goal is to promote environmentally sustainable and energy-efficient design and development
practices in new construction and renovation of existing buildings. Recommended practices include the
reuse of existing buildings and materials, the conservation of natural resources and reduction of toxins
in building materials and construction methods, and the reduction in energy use in construction and
daily operations. Other design strategies that would foster pedestrian, bicycle, and public transit use in
the city include compact arrangement of buildings and permitted mix of land uses . CDD staff would
encourage the Project Team to pursue the highest level of sustainable and energy-efficient design
possible and recommend pursuing the following:

e Additional (3) point for Rainwater Management credit in Sustainable Sites category.

e Additional (1) point for Cooling Tower Water Use credit in Water Efficiency category.

e Additional (2) points for Green Power and Carbon Offsets credit in Energy and Atmosphere
category.

e Additional points, (1) for Building Life-Cycle Impact Reduction credit and (1) for BPDO-Material
Ingredients credit in Materials and Resources category.

e Additional points, (1) for Low-Emitting Materials credit, (1) for Daylight credit, and (1) for Quality
Views in Indoor Environmental Quality category.

e Additional point (1) for Rainwater Management in Regional Priority category.

Staff urge the design team to keep pursuing additional points especially from impactful categories such
as energy and atmosphere, indoor environmental quality and materials and resources. As the project
design proceeds, kindly provide more details on the closed cavity facade. In addition, staff would
appreciate if more information can be provided regarding the pursued green building incentive program
and Memorandum of Understanding with Eversource.

The project will be subject to review prior to receiving its Building Permit and Certificate of Occupancy.

CDD Staff is available to work with the Applicant through continuing design review and looks forward to
receiving updates on the project’s Net Zero Narrative and modeled energy savings as the design moves

forward.

October 15, 2020 3
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This report takes into account the particular
instructions and requirements of our client.

It is not intended for and should not be relied
upon by any third party and no responsibility
is undertaken to any third party.

Job number 271619-00
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Boston MA 02109
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Massachusetts Institute of Technology Stephen A. Schwarzman College of Computing
Article 22 Submission
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Massachusetts Institute of Technology Stephen A. Schwarzman College of Computing
Article 22 Submission

1 Project Introduction

The Stephen A. Schwarzman College of Computing will be a mixed-use building
containing office, research laboratory, academic, event, a café, and collaboration
and meeting spaces. In total, the building will comprise approximately 174,000
Gross Floor Area (GFA) distributed over eight (8) above-grade floors and a
basement level. Public programs are located on floors 1 and 2, while the academic
and research programs are located on floors 3-7, with the event space on floor 8.
The basement will contain shell space for future use.

|
- ----—-t-l.—-:I . ' II‘-.T.-1
- .-_..:Ih m;.n‘l*-__‘-_‘

Project Rendering: Vassar Street Facade image: SOM
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Massachusetts Institute of Technology Stephen A. Schwarzman College of Computing
Article 22 Submission

Table 1. Summary of building development characteristics

Existing land use(s) and gross Institutional/Academic: 16,119 GFA
floor area, by use:

Proposed land use(s) and gross Institutional/Academic: 170,900 GFA
floor area, by use: Café: 3,100 GFA
Total: 174,000 GFA
Proposed building height(s): 118 ft

9 stories (8 above-grade)

Proposed parking spaces: 0 off street

| ST TN AN NPT S U TR PIVE 71 short-term’ & 44 long-term
(Long-term and short-term):

! Bicycle parking required by Article 6.1 has been updated since the Green Building Report was certified on
October 15, 2020 to reflect the final building gross floor area, 174,000 GFA not 173,000 GFA as previously stated.
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Massachusetts Institute of Technology Stephen A. Schwarzman College of Computing
Article 22 Submission

1.1 Project team

Owner: Massachusetts Institute of Technology
The Stephen A. Schwarzman College of Computing design team includes:
e Architect & Structural Engineer: Skidmore, Owings & Merrill LLP
e MEP/FP Engineering: Arup
e Civil Engineering: Nitsch
e Landscape Architect: Reed Hildebrand
e Environmental Engineering: Haley & Aldrich
e Cost Estimating: AECOM
e Lighting Design: HLB
e Sustainability Consulting: Arup
e Acoustics Consulting: Arup
e Code Consulting: Arup
e AV, IT & Security Consulting: Vantage TCG
e Vertical Transportation: Lerch Bates
e Waterproofing consultant: Vidaris
e Lab Planning Consultant: RFD

e Signage and Wayfinding Consultant: [sometric Studio
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GREEN BUILDING PROJECT CHECKLIST « ARTICLE 22.000 - GREEN BUILDING REQUIREMENTS

Green Building Project Checklist

Green Building

Project Location: 51 Vassar Street, Cambridge MA 02142

Applicant
Name: Travis Wanat - Massachusetts Institute of Technology
Address: 195 Albany Street Cambridge MA 02139

Contact Information
Email Address: twanat@mit.edu

Telephone #: 617-756-2858

Project Information (select all that apply):
X New Construction - GFA: 174,000

O Addition - GFA of Addition:

O Rehabilitation of Existing Building - GFA of Rehabilitated Area:

O Existing Use(s) of Rehabilitated Area:

[0 Proposed Use(s) of Rehabilitated Area:

¥ Requires Planning Board Special Permit approval
[0 Subject to Section 19.50 Building and Site Plan Requirements

[0 Site was previously subject to Green Building Requirements

Green Building Rating Program/System:
B Leadership in Energy and Environmental Design (LEED) - Version: 4 New Construction

[0 Building Design + Construction (BD+C) - Subcategory:

O Residential BD+C - Subcategory:

O Interior Design + Construction (ID+C) - Subcategory:

O Other:

[0 Passive House - Version:

O PHIUS+
O Passivhaus Institut (PHI)
O Other:

O Enterprise Green Communities - Version:

City of Cambridge, MA

Last Updated: May, 2020

1



GREEN BUILDING PROJECT CHECKLIST « ARTICLE 22.000 - GREEN BUILDING REQUIREMENTS

Project Phase

O SPECIAL PERMIT

Before applying for a
building permit, submit this
documentation to CDD for

review and approval.

Required Submissions

All rating programs:
ZRating system checklist

J& Rating system narrative
& Net zero narrative (see example template for guidance)

A Affidavit signed by Green Building Professional with attached
credentials - use City form provided (Special Permit)

Last Updated: May, 2020

City of Cambridge, MA
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GREEN BUILDING PROJECT CHECKLIST « ARTICLE 22.000 - GREEN BUILDING REQUIREMENTS

Affidavit Form for Green Building Professional

Special Permit
Green Building
Project Location: 51 Vassar Street, Cambridge MA 02142

Green Building Professional

Name: Hilary Williams PE LEED AP BD+C
O Architect

MEngineer

Mass. License Number: 55379

Company: Arup USA Inc.

Address: 60 State Street,Boston MA 02109

Contact Information

Email Address: Hilary.Williamsearup
Telephone Number: 617 864 2987
, Hilary Williams PE LEED AP BD+C , as the Green Building Professional for

this Green Building Project, have reviewed all relevant documents for this project and confirm to the best of my
knowledge that those documents indicate that the project is being designed to achieve the requirements of
Section 22.24 under Article 22.20 of the Cambridge Zoning Ordinance.

%JEU“%"fT‘ 9/18/2020

(Signature) (Date)

Attach either:
# Credential from the applicable Green Building Rating Program indicating advanced knowledge and
experience in environmentally sustainable development in general as well as the applicable Green Building

Rating System for this Green Building Project.
O If the Green Building Rating Program does not offer such a credential, evidence of experience as a project

architect or engineer, or as a consultant providing third-party review, on at least three (3) projects that

have been certified using the applicable Green Building Rating Program.

Last Updated: May, 2020

City of Cambridge, MA 1



LEED

A\

BD+C

10658894-AP-BD+C

CREDENTIAL ID

01 DEC 201

ISSUED

28 NOV 2021

VALID THROUGH

GREEN BUSINESS CERTIFICATION INC. CERTIFIES THAT

HAS ATTAINED THE DESIGNATION OF

by demonstrating the knowledge and understanding of
green building practices and principles needed to support
the use of the LEED green building program.

n
?pfr \
MAHESH RAMANUJAN

PRESIDENT & CEO, U.S. GREEN BUILDING COUNCIL
PRESIDENT & CEO, GREEN BUSINESS CERTIFICATION INC.
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[

LEED v4 New Construction Scorecard
Summary

The table below summarizes the LEEDv4 New Construction credit summary for
the proposed building design. The project is pursuing points for LEED Gold
certification at a high level. Gold certification requires achievement of at least 60
points, 60-79 points. The project is targeting 71 points. The LEED Credit Scorecard
can be found in Appendix A.

Table 1. LEED points planned for Gold v4 certification pathway
Points planned Maybe

Categor (YEYS) Points
IP: Integrative Process 1

LT: Location and Transportation 13 -
SS: Sustainable Sites 3 3
WE: Water Efficiency 5 1
EA: Energy and Atmosphere 25 2
MR: Materials and Resources 7 2
EQ: Indoor Environmental Quality 10 3
ID: Innovation in Design 6 -
RP: Regional Priority 1 1
Total 71 12

A detailed credit by credit narrative is included in the following narrative.

| Issue | September 18, 2020 updated October 20, 2020 | Arup USA, Inc Page 1

\\GLOBAL.ARUP.COM\AMERICAS\JOBS\BOS\270000127 1619-00\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\SUSTAINABILITY\ARTICLE
22\PERMITTING_PHASEMIT SCC_GREEN BUILDING NARRATIVE_V3_2020-10-20.DOCX



Massachusetts Institute of Technology Stephen A. Schwarzman College of Computing
Avrticle 22: Green Building Narrative

2 LEED Credit Narrative

This section provides a detailed narrative for each LEED credit being pursued, with
some credits being indicated as “maybe” for evaluation for their cost benefit using
life cycle cost analysis.

The project will meet all three (3) minimum program requirements to (1) be in a
permanent location on existing land, (2) use a reasonable LEED boundary and (3)
comply with size requirements of at least 1,000 square feet of gross floor area.

Additionally, the project will achieve each of the twelve (12) prerequisites which
are discussed under each credit category below.

2.1 Integrative Process

2.1.1 Integrative Process 1 point

The project is pursuing 1 point from this credit with the intention of supporting
high-performance, cost-effective project outcomes through an early analysis of the
interrelationships among systems. Early analyses for energy-related systems and
water-related systems were completed and will be used to inform the basis of design
(BOD), design documents, and construction documents. “Simple box” energy
modeling was performed during Concept Design phase to evaluate the importance
of building envelope attributes including double skin fagade systems, and
assessment different HVAC alternatives. Water consumption calculations were
performed to estimate the project’s indoor and outdoor water demand and set
reduction targets. A series of sustainability focused charrettes have been held to
define project goals, set targets for energy and water use reduction and review
analysis of energy and water related reduction strategies.

2.2 Location and Transportation

LTc2 Sensitive Land Protection 1 point

The project will achieve this credit by being located on land that has been previously
developed.

LTc4 Surrounding Density and Diverse Uses S points

The project will achieve the full 3 available points under the Surrounding Density
criteria, and an additional 2 points for Diverse Uses criteria, for a total of 5 points.
The table below includes a calculation of surrounding density, demonstrating
exceedance of the LEED threshold of 35,000 square feet per acre of buildable land.
The calculations have accounted for the full 4 mile radius of surrounding area and
shows the minimum density threshold is comfortably exceeded.
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Table 2. Surrounding density calculations. Data from MIT Space Accounting Database.

Total building area (MIT campus buildings only): 6,737,560 ft

Total radius area (including non-buildable land): 0.20 mi?
5,473,833 ft?
125.7 acres

Combined density: 536,156 ft*/acre
Non-residential density: 1.16 FAR
Residential density: 4.9 dwelling unit/acre

The project targets an additional 2 points for Diverse Uses, having a main entrance
within a ’2 mile walking distance of the main entrance for eight (8) or more existing
and publicly available diverse uses, as summarized below.

Table 3. Diverse uses by category and use type within 0.5 miles walking distance of project site
Location name Category Use type Distance to

site (miles)

Forbes Family Caf¢ Services Cafe 0.2
Cambridge Trust Services Bank 0.2
455 Main Street Community anchor Office 0.2
LaVerde’s Market Food retail Grocery 0.3
USPS Post Office Civic & community facilities | Post office 0.3
7-Eleven Community-serving retail Convenience 0.3
store
Clover Food Lab Services Restaurant 0.3
List Visual Arts Center | Civic & community facilities | Museum 0.3
Revela Salon Services Hair care 0.4
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Figure 1. Map of Diverse Uses located within 0.5 miles walking distance of project site.
LTcS Access to Quality Transit (v4.1) 5 points

The project will achieve 5 points for LTc5 Access to Quality Transit by having a
functional entry for the project within a “4-mile walking distance of existing bus
stops and a 42-mile walking distance from the MBTA “T” system. A calculation of
frequency of service that fulfill the credit criteria are included in the table below.

Table 4. Transit options in fulfillment of Quality Transit credit
Route Stop Distance to site Weekday Weekend
(miles) trips trips

EZ-Ride Main/Vassar Street 0.2 77 0
MBTA Red Line | Kendall 0.4 200 157
MBTA 1 Bus 77 Massachusetts Ave | 0.2 127 100
Total: | 404 257
LEED 5-point threshold: | 360 216
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Figure 2. Transit options within ¥ mile walking distance (bus stops) or ¥-mile walking distance
(rail stop).

LTc6 Bicycle Facilities (v4.1) 1 point

The project will achieve 1 point for providing bike parking and shower and
changing facilities per LEED requirements and meet the City of Cambridge Article
6.100, bike parking spaces. Refer to the table below. The City of Cambridge Article
6.100 requirements are more stringent for short-term parking, while LEED is more
stringent for long-term parking and requires shower and changing facilities.

Building metrics:
e 174,000' GFA
e 850 full-time occupants (FTE)
e 1,100 peak visitors

Table 5. Bicycle parking and showers/changing rooms counts

Short-term Long-term Showers / Changing
Rooms
Criteria Result Criteria Result Criteria Result
Cambridge 0.4 spaces 71 0.2 spaces 36 n/a n/a
Article 6.100 | per 1,000 per 1,000 SF
SF

! Bicycle parking required by Article 6.1 has been updated since the Green Building Report was certified on
October 15, 2020 to reflect the final building gross floor area, 174,000 GFA not 173,000 GFA as previously stated.
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LEED LTc6 | 2.5% of 28 5% of FTE 44 1 for first 9
peak 100 FTE
visitors +1 for each

150 after

The project site is connected to a bicycle network that extends throughout the MIT
campus and from Cambridge into Boston and connects to at least 10 diverse uses
per LEED requirements.

LTc7 Reduced Parking Footprint (v4.1) 1 point

The project achieves 1 point for this credit under LEED v4.1 criteria, Option 1, by
including no offstreet parking.

2.3 Sustainable Sites

SS Prerequisite 1: Construction Activity Pollution Prevention

The project will meet this prerequisite by creating and implementing an erosion
and sedimentation control plan for all construction activities associated with the
project. The plan will conform to the municipal erosion and sedimentation
requirements for the City of Cambridge.

SSc4 Rainwater Management 3 points (maybe)

The project is studying the feasibility for achievement of 3 points under this credit.
The project’s stormwater reduction strategies include a vegetative roof such as the
“Purple Roof” technology which maximizes stormwater retention and plant health,
as well as supplemental rainwater retention chambers. Achievement of the credit
involves retaining on-site rainwater from the 90" percentile storm event.

SScS Heat Island Reduction 2 points

The project has targeted 2 points for achievement under SSc5 Option 1 (Nonroof
and Roof). The Nonroof measures that support credit achievement include
landscape areas with planting and trees to provide shade. The hardscape materials
will incorporate light-colored granite and pre-cast concrete. The roof membrane
is a combination of light-colored sand, mortar, and grout with an extensive green
roof system.

SSc6 Light Pollution Reduction 1 point

The project will pursue 1 point under this credit using Option 1: BUG Rating

Method. Exterior lighting priorities include providing a safe nighttime lighting
environment that meets LEED criteria per BUG methodology and to minimize
light spill from the building to Vassar Street. Per the I[lluminating Engineering
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Society Model Lighting Ordinance, the project lies in a Lighting Zone 3 (LZ-3)
corresponding to a moderately high lighting level in commercial mixed-use areas.

2.4 Water Efficiency Credits

WE Prerequisite 1: Outdoor Water Use Reduction

The project will fulfill this prerequisite by reducing irrigation water demand by at
least 30% from the calculated baseline for the site’s peak water month, achieved
through plant species selection and irrigation system efficiency, as calculated by
the Environmental Protection Agency (EPA) WaterSense Water Budget Tool.

WE Prerequisite 2: Indoor Water Use Reduction

The project will fulfill this prerequisite by installing fittings and fixtures that
reduce aggregate water consumption by at least 20% from the baseline as
specified in the LEED v4 Reference Guide and will be Water Sense labelled.
Applicable water fixtures include toilets, lavatory faucets, kitchen faucets, and
showerheads. In addition, appliances such as dishwashers and ice machines will
meet the ENERGY STAR or equivalent performance.

WE Prerequisite 3: Building-Level Water Metering

The project will fulfill this prerequisite by installing a whole building water meter
to measure the total potable water use for the building and associated grounds,
compiled into monthly and annual summaries. The project commits to sharing
with USGBC the resulting whole-project water usage data for a five-year period
beginning on the date the project accepts LEED certification or typical occupancy,
whichever comes first.

WEc1 Outdoor Water Use Reduction 1 of 2 points

The landscape design will demonstrate at least a 50% reduction in potable water
demand for outdoor water use through specification of native species with low
water demand and efficient irrigation systems. This will achieve 1 point.

WEc2 Indoor Water Use Reduction 3 of 6 points

The project will achieve three (3) points or a 36.7% reduction in indoor potable
water use by specifying low-flow water fixtures per MIT design standards.
Restrooms will all be gender neutral and no urinals will be installed on the project.

Water fixture flow rates have been defined as follows and will be water sense
labelled per LEED requirements:

Design flow rate Max. Allowable Flow Rate
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e Toilets: 1.0 gpf 1.6 gpf

e Lavatories: 0.35 gpm 0.5 gpm

e Showers: 1.5 gpm 2.5 gpm

e Kitchen sinks: 0.5 gpm 2.0 gpm
WEc3 Cooling Tower Water Use 1 point (maybe)

The project is exploring achievement of 1 point under this credit and confirming
compliance with the Central Utility Plant for potable water analysis measuring, Ca
(as CaCOz), total alkalinity, SiOz, CI', and conductivity against the maximum
levels prescribed in the LEED v4 Reference Guide. In accordance with LEED
criteria, cooling tower cycles will be measured to verify whether the maximum
number of cycles are achieved without exceeding any filtration levels or affecting
operation of condenser water system (up to a maximum of 10 cycles).

WEc4 Water Metering 1 point

Water sub-metering will be implemented on the project to sub-meter water use for
two (2) end uses, (1) landscape irrigation and (2) the cafeteria/food service area.

2.5 Energy and Atmosphere Credits

EA Prerequisite 1: Fundamental Commissioning and Verification

In fulfillment of this prerequisite, the project will engage commissioning (Cx)
agents for mechanical, electrical, plumbing, and renewable energy systems and
assemblies in accordance with ASHRAE Guideline O-2005 and ASHRAE
Guideline 1.1-2007 for HVAC&R Systems, as they relate to energy, water, indoor
environmental quality, and durability. In addition, a building enclosure
commissioning (BECx) agent has been engaged for the project. The Cx and BECx
agents will complete all steps outlined in LEED v4 Reference Guide.

EA Prerequisite 2: Minimum Energy Performance

In fulfillment of this prerequisite, the project will follow Option 1: Whole
Building Energy Simulation to demonstrate an improvement of at least 5% in the
proposed building performance rating compared with an ASHRAE 90.1-2010
Appendix G baseline building. Refer to the description of credit EAc2: Optimize
Energy Performance below for detailed energy model results.
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EA Prerequisite 3: Building-Level Energy Metering

In fulfillment of this prerequisite, the project will install building-level energy
meters and submeters that can be aggregated to provide building-level data
representing total building energy consumption. The project commits to sharing
with USGBC the resulting energy consumption data for a five-year period
beginning on the date the project accepts LEED certification. At a minimum,
energy consumption must be tracked at one-month intervals.

EA Prerequisite 4: Building-Level Energy Metering

In fulfillment of this prerequisite, the project commits to not using
chlorofluorocarbon (CFC)-based refrigerants throughout major HVAC&R
systems.

EAcl Enhanced Commissioning 6 points

The project will pursue all points under Enhanced Commissioning for Options 1
and 2. The process will exceed the Article 22 Green Commissioning requirements,
which require the engagement of a Green Commissioning Authority as defined in
Article 2.000 who completes the activities outlined in Section 22.24.2. The
commissioning plan includes Option 1 Path 2: Enhanced and Monitoring-Based
Commissioning. A commissioning agent will be engaged prior to the end of
design development phase with a scope of work aligned with LEED criteria. It is
understood that MIT uses KGS Building’s Clockworks system as its monitoring-
based commissioning platform and that this will be implemented on the project.

Option 2: Envelope commissioning will also be pursued. MIT has engaged Wiss
Janney, Elstner Associates (WJE) as the building envelope commissioning agent
and they have already been engaged with the project team and informing the
curtain wall design.

EAc2 Optimize Energy Performance 18 of 18 points

The building will be connected to the MIT Central Utility Plant and will be served
by electricity and campus chilled water. Accordingly, the design team has focused
on demand reduction since thermal energy generation is outside of the project
scope of work. Preliminary energy modelling was completed aligned with Option
1 Whole-building energy simulation to determine the proposed design
performance against a LEED baseline which references ASHRAE 90.1-2010. The
analysis utilized LEED guidance for district energy systems, Option 2. The
results indicate the proposed project design would achieve all 18 points
available EAc2 Optimize Energy Performance by achieving a 53.7% energy
cost savings as compared to an ASHRAE 90.1-2010 baseline.

It is important to note that the Central Utility Plant (CUP) is undergoing an
expansion project that will be fully complete and operational prior to this building

| Issue | September 18, 2020 updated October 20, 2020 | Arup USA, Inc Page 9

\\GLOBAL.ARUP.COM\AMERICAS\JOBS\BOS\270000127 1619-00\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\SUSTAINABILITY\ARTICLE
22\PERMITTING_PHASEMIT SCC_GREEN BUILDING NARRATIVE_V3_2020-10-20.DOCX



Massachusetts Institute of Technology Stephen A. Schwarzman College of Computing
Avrticle 22: Green Building Narrative

being complete. The cost analysis has used MIT’s DES Calculator which is
populated with FY2019 utility data and a projection for the future 40MW CUP.

The proposed design includes an energy efficient building envelope and energy-
efficient lighting. HVAC systems include a heat pump chiller utilizing campus
chilled water as a heat sink/source, dedicated outdoor air system (DOAS) air
handling unit with V8 dynamic filters and energy recovery at 80% efficiency. The
auditorium will be served by a displacement ventilation system, while the ground-
floor café and circulation areas will be served by radiant slab heating and cooling
system. Fan coil units with high efficiency motors controlled by demand control
ventilation sensors are provided throughout occupied spaces . A full description of
the energy efficiency strategies, model inputs and assumptions are provided in the
Net Zero Narrative.

Operational Cost
$300,000

$269,885

$250,000

$200,000

$150,000

$124,716

$100,000

$50,000

%0
Baseline Proposed Heat Pump System
(ASHRAE 90.1-2010 PRM)

Figure 3. Energy cost of the LEED baseline and proposed design (heat pump system)

Table 6. Summary of Proposed design and LEED baseline results
Energy Cost

($/year)
LEED v4 Baseline $269,885 -

Proposed Design $124,716 18

EAc3 Advanced Energy Metering 1 point

The project is pursuing 1 point under this credit by installing advanced energy
metering for all whole-building energy sources and individual energy end uses
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that represent 10% or more of the total annual building energy consumption. The
metering will meet the prescribed characteristics listed in the LEED v4 Reference
Guide for this credit, including having meters that are permanently installed,
record both consumption and demand at intervals of one hour or less (and capable
of reporting hourly, daily, monthly, and annual energy use), transmit data to a
remote location that is remotely accessible. The metering system will be capable
of storing all meter data for at least 36 months.

EAc7 Green Power and Carbon Offsets 2 points (maybe)

MIT is currently engaged in a power purchase agreement (PPA) as a part of its
campus-wide renewable energy strategy. The project is evaluating the feasibility
and alignment with wider Campus goals for renewables and carbon offsets to
achieve 2 points under this credit by acquiring 100% of the total project’s energy
demand by renewable energy certificates (RECs) and/or carbon offsets, for a
period of at least 5 years.

2.6 Materials and Resources Credits

MR Prerequisite 1: Storage and Collection of Recyclables

In fulfillment of this prerequisite, the project will provide dedicated areas
accessible to waste haulers and building occupants for the collection and storage
of recyclable materials for the entire building. Materials to be collected include
mixed paper, corrugated cardboard, glass, plastics, and metals, with appropriate
measures being taken for the safe collection of batteries, mercury-containing
lamps, and electronic waste.

MR Prerequisite 2: Construction and Demolition Waste
Management Planning

In fulfillment of this prerequisite, the project will develop and implement a
construction and demolition waste management plan adhering to LEED v4
Reference Guide criteria. Requirements will be integrated into section 017419
CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT AND
DISPOSAL.

MRcl Building Life-Cycle Impact Reduction 2 of 5 points
(+ 1 point maybe)

The project has committed to track and measure scope 3 emissions for embodied
carbon related to construction materials and will pursue Option 4: Whole Building
Life Cycle Assessment (LCA). In addition to conducting an LCA, the project has
targeted achievement of a 5% reduction in embodied carbon to achieve 2 points.
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An additional point is included as a ‘maybe’ if the project is able to demonstrate a
10% reduction.

MRc2 Building Product Disclosure and Optimization
(BPDO) Environmental Product Declarations (v4.1) 1 of 2 points

The project will achieve Option 1: Environmental Product Declaration (EPD) for
achievement of 1 point under version 4.1 by specifying at least 20 different
permanently installed products sourced from at least five different manufacturers
that have compliant EPDs. An emphasis will be placed on product specific EPDs
and will support achievement of MRc1 and conducting the LCA. Requirements
will be integrated into section 018113 SUSTAINABLE DESIGN
REQUIREMENTS and coordinated with technical specification sections.

MRc3: BPDO: Sourcing of Raw Materials (v4.1) 1 of 2 points

The project has targeted achievement of 1 point using LEED v4.1 by specifying
products sourced from at least three different manufacturers that meet at least one
of the responsible sourcing and extraction criteria for at least 20%, by cost, of the
total value of permanently installed building products. It is anticipated the credit
will be met through specifying FSC-certified wood, recycled content and regional
materials. Requirements will be integrated into section 018113 SUSTAINABLE
DESIGN REQUIREMENTS and coordinated with technical specification
sections.

MRc4 BPDO: Material Ingredients (v4.1) 1 of 2 points
(+ 1 point maybe)

The project is pursuing this credit under Option 1: Material Ingredient Reporting,
specifying at least 20 different permanently installed products from at least five
different manufacturers that demonstrate the chemical inventory of the product to
at least 0.1% (1000 ppm). In accordance with the project’s Sustainable Design
Requirements, these inventories will conform to one of the following types:

A “Declare” product label indicating Red List Free or Declared.
Manufacturer inventory (a complete content inventory for the product)
Health Products Declaration

Cradle to Cradle Certification

ANSI/BIFMA e3 Furniture Sustainability Standard

UL Product Lens Certification

PACTS — NSF/ANSI 226: Sustainability Assessment for Commercial
Furnishings Fabric at any certification level

8. Other USGBC-approved program

Nk L=

An emphasis will be placed on specifying Red List Free products as available to
reduce chemicals of concern in the interior environment. Requirements will be
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integrated into section 018113 SUSTAIANABLE DESIGN REQUIREMENTS
and coordinated with technical specification sections.

As a part of the project stretch goal, Option 2 (Material Ingredient Optimization)
is being considered for 1 additional point. Under this strategy, project material
selection would include over 10 Red List-free materials.

MRc5S Construction and Demolition Waste Management
(v4.1) 2 points

The project has targeted 2 points for achievement using version 4.1 under Option
1: Diversion which requires at least a 75% diversion rate plus Path 3 or 4. For an
additional innovation credit, the project is also targeting achievement of Option 2:
Reduction of Total Waste Material which requires not generating more than 7.5
Ibs/sf from new construction activities and diverting at least 75% of demolition
waste. Requirements will be integrated into section 017419 CONSTRUCTION
AND DEMOLITION WASTE MANAGEMENT AND DISPOSAL.

2.7 Indoor Environmental Quality Credits

IEQ Prerequisite 1: Minimum Indoor Air Quality Performance

In fulfillment of this prerequisite, the project will meet ventilation requirements
by providing minimum outdoor air in accordance with ASHRAE Standard 62.1-
2010.

IEQ Prerequisite 2: Environmental Tobacco Smoke Control

In fulfillment of this prerequisite, the project will prohibit smoking inside the
building, outside the building except in designated areas located at least 25 feet
from all entries, outdoor air intakes, and operable windows. The project will abide
by MIT’s existing Campus Smoking Policy which prohibits smoking in all spaces
of all MIT buildings.

EQc1 Enhanced Indoor Air Quality Strategies 2 points

The project will achieve 2 points under Option 1 Enhanced IAQ Strategies and
Option 2 Add