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Development Characteristics
Lot Area (sq. ft.): 77,101

Existing Land Use(s) and Gross Floor Area (sq. ft.) by Use: Police Station (14,000 gsf) and surface parking lot
Proposed Land Use(s) and Gross Floor Area (sq. ft.), by Use: Dormitory (326,091 gfa) 

Proposed Building Height(s) (ft. and stories): 105’ / 10 Stories
Proposed Dwelling Units: 350

Proposed Parking Spaces: 0
Proposed Bicycle Parking Spaces (Long-Term and Short-Term): 344 long-term & 35 short-term

 
Green Building Rating System

LEED – Leadership in Energy & Environmental Design (U.S. Green Building Council)
Rating System & Version: LEED v4 BD+C Multifamily Midrise Seeking Certification? YES

Rating Level: Gold # of points 74.5 preliminary &   
12 possible



Building Envelope 
 Envelope Component Thermal Value Description

Roofs: R-38  6 ½” (on average) tapered polyisocyanurate

Above-Grade Walls: R-18 

5” of exterior mineral wool insulation and thermally broken brick 
ties. Thermally broken shelf angles or standoff shelf angles. At the 
thin brick locations, 5” of exterior mineral wool insulation and 
precast concrete panels

Cantilevered Floors / Soffit: R-30 10” of mineral wool insulation

Ground Slab: R10 
2” XPS continuous exterior perimeter insulation extending 48” 
below grade.

Punched Window U-value:  0.39 Double Pane

Punched Window SHGC (“g-factor”): 0.40
Argon filled. 
While the project budget cannot support triple-glazed windows at 
this time, the team will conduct further analysis of available 
window products to improve the u-value.

Curtain Wall Vision U-value:  0.42 Double Pane
Curtain Wall Spandrel U-value: 0.17 

Curtain wall vision SHGC (“g-factor”): 0.40 Argon filled
Exterior Opaque Doors: R-2.5 

Window to Wall Ratio: 26%

Envelope Performance
Proposed Baseline

Area (sf) U-Value Area (sf) U-Value
Window 36,530 0.38 36,530 0.42
Wall 103,970 0.055 103,970 0.055
Roof 48,500 0.026 48,500 0.032

Envelope Commissioning Process



Criteria for Commissioning Design Construction Pre-Occupancy

Develop air-barrier set:

Develop Trades Training & Mock-Up unit testing: 

Develop a list of Quality Assurance (QA) responsible parties:

Incorporate Inspection Schedule and QA Responsibilities into Construction Schedule:

Inspections of Site, Foundation, Structure, Air Sealing, Insulation, and Mechanicals during 
construction for LEED requirements:

Conduct Intermediate (Mock-Up area) Performance Testing: 

Conduct final air infiltration, ventilation, duct & pressure differential testing:

Verify finishes, appliances, mechanicals, lighting:

Submit final Energy Model & Ventilation Calculations and LEED certification Documentation:  

Building Mechanical Systems

Criteria for Design WSHP Current Design Fossil Fuel Free Target

Space Heating Demand (kBTU/ft2 yr): 11.61  4.75

Space Cooling Demand (kBTU/ft2 yr): 3.86  5.39

Source Primary Energy (kBTU/ft2 yr): 56.4  46.8

Criteria for Design VRF Current Design Fossil Fuel Free Target

Space Heating Demand (kBTU/ft2 yr): 11.61  4.75

Space Cooling Demand (kBTU/ft2 yr): 3.56  5.39

Source Primary Energy (kBTU/ft2 yr): 52.3  46.8

Systems Description
Space Heating: High efficiency WSHP –with NG condensing boilers, or VRF systems

Space Cooling: High efficiency WSHP with open cell cooling towers and heat exchangers or VRF systems

Heat Rejection: In WSHP concept – open circuit cooling towers, in VRF option – air cooled condensers

Pumps & Auxiliary: Condenser water pumps and heat exchangers in WSHP scheme

Ventilation: Central Energy Recovery Ventilation with MERV 13 minimum filtration

Domestic Hot Water: w/ VRF Heating & Cooling, Heat Pump Water Heaters (being evaluated) or central NG high EF boilers

Interior Lighting: LED with automated controls

Exterior Lighting: LED with automated controls

Appliances: Central laundry, high-efficiency washers/dryers, dorm apartments w/ ES appliances & electric cooking



Airtight Building Envelope

Thermal Bridge Free Design and Construction

Appliances

Lighting & Controls

Room Type: W/ft2 Hours/Day

Corridors 0.5 24

Stairs 0.40 24

Back of House 0.50 4

All other Common Spaces 0.70 10

DHW System

Building Mechanical Systems Commissioning



LEED v4 Fundamental Cx LEED v4 Enhanced Cx

Develop Owner’s Project Requirements Conduct Commissioning Design Review

Incorporate Cx Requirements into Construction Documents Review Contractor Submittals

Develop a Commissioning Plan Conduct Building Envelope Commissioning

Conduct Functional Performance Testing Develop a Systems Manual

Develop a Summary Commissioning Report Verify that Training Requirements have been met

Compile the Operations and Maintenance Plan Visit site 8-10 months into the Warranty Period

Anticipated Energy Loads and Greenhouse Gas Emissions

Annual Projected Energy Consumption and GHG Emissions
Baseline Building per ASHRAE 

90.1-2013
Proposed Building

Net Zero Scenario Transition
kWh or Therms % of Total kWh or Therms % of Total kWh or Therms % of Total

Space Heating 84,587 therms 41% 94,595 kWh, 
19,022 therms

16.5% 372,000 kWh 14%

Space Cooling 277,097 kWh 5% 255,016 kWh 6.5% 255,016 kWh 10%
Heat Rejection 2,042 kWh <1% 1,799 kWh <1% 1,799 kWh <1%
Pumps & Aux. 103,713 kWh 2% 78,686 kWh 2% 78,686 kWh 3%
Ventilation 256,086 kWh 4.5% 538,979 kWh 14% 538,979 kWh 20%
Domestic Hot Water 62,717 therms 32% 59,271 therms 41% 659,000 kWh 25%
Exterior Lighting 4,500 kWh <1% 4,500 kWh <1% 4,500 kWh <1%
Interior Lighting 371,506 kWh 6.5% 371,506 kWh 8% 371,506 kWh 14%
Misc. Equipment 383,510 kWh 7% 383,510 kWh 10% 383,510 kWh 14%

$US, kBTU, kBTU/SF $US, kBTU, 
kBTU/SF

$ Reduction 
from Baseline

$US, kBTU, 
kBTU/SF

$ Reduction 
from Baseline

Total Energy Cost $407,617 $387,838 7.4% $466,374 +14.4%
Total Energy Use 19,526 

MMBTU
13,511 

MMBTU
30.8% 9,093 

MMBTU
53.4%

Site EUI 59.4 kbtu/SF 41.1 kbtu/SF 30.8% 27.7 kbtu/SF 53.4%
Source EUI 92.7 kbtu/SF 78.7 kbtu/SF 15.1% 91.4 kbtu/SF 1.4%

kWh or Therms % Total Energy kWh or Therms % Total Energy kWh or Therms % Total Energy
On-site Renewable 
Energy Generation

- - 208,703 kWh 
per Case 2 

7.8%

Off-site Renewable
Energy Generation

- - -

Metric Tons, CO2, [SF] Tons, CO2, 
[SF]

% Reduction 
from Baseline

Tons, CO2, 
[SF]

% Reduction 
from Baseline

GHG Emissions 1,215 metric tons 1,015 metric 
tons

16.5% 763 metric tons 37.2%

GHS Emissions/SF 0.0037 metric tons/SF 0.0031 metric 
tons/SF

16.5% 0.0023 metric 
tons/SF

37.2%



Energy Use Intensity

Integrative Design Process





Renewable Energy







Net Zero Scenario Transition

 Net Zero Condition Transition Process:

Building Envelope: Triple Pane Windows
Replace window assemblies for all Insulated Glass Units (IGU’s) with 
triple pane glazing in high-R frames (i.e. fiberglass). This transition 
will require a phased approach at vacancy and full replacement of the 
window units. 

HVAC Systems: WSHP to Electrified Hydronic 
Heat Pump System

Convert the WSHP system to an electrified hydronic system taking 
advantage of a hydronic loop for a WSHP lasting 50 -80 years. Provide 
structural support and space for storage tanks in or near the boiler 
room and roof space for heat pumps located to minimize piping. Allow 
chases from the boiler to the outdoor heat pump locations for easy 
installation of a riser pair with insulation. Provide adequate electric 
capacity for heat pumps and leave spare breakers in the boiler room 
for additional pumps and controls for the heat pump system. 

Domestic Hot 
Water: Heat Pump Water Heaters

Replace central NG fired DHW with a central Heat Pump Water Heater 
System. Provide structural support and roof space for rooftop HPWH 
units. Allow plumbing chases from the roof top to the mechanical room 
and provide adequate room and electric capacity for additional pumps. 

Renewable Energy 
Systems: Site PV

Install the ballasted system from the above solar study.   During the 
design and as practical, the mechanical roof mounted equipment will 
be mounted on the building to accommodate future renewables and 
electrical conduits will be installed between the roof and central 
electrical switchgear rooms.  Space will be identified during the 
design to show future location of inverters, storage, and related 
equipment.

Other Strategies: Embodied Carbon

Kieran Timberlake conducts whole-building LCA on all projects using 
Tally®, a software developed by the firm to enable real-time 
embodied carbon and environmental impact data to inform design 
decisions. Through targeted LCA studies and review of product 
EPDs, this approach has reduced embodied carbon and other 
environmental impacts buildings and reduced or eliminated products 
containing chemicals from Living-Future’s red-list. A whole-building 
LCA is underway for the MIT West Campus Graduate Student 
Dormitory and to date, embodied carbon analysis is being conducted 
on specific building assemblies to inform design.

Local Utility and Agency Support
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GREEN BUILDING PROJECT CHECKLIST • ARTICLE 22.000 • GREEN BUILDING REQUIREMENTS

Last Updated: May, 2020

Green Building Project Checklist
Green Building

Project Location:

Applicant

Name: 

Address: 

Contact Information

Email Address: 

Telephone #: 

Project Information (select all that apply):

New Construction – GFA: 

Addition – GFA of Addition: 

Rehabilitation of Existing Building – GFA of Rehabilitated Area: 

Existing Use(s) of Rehabilitated Area: 

Proposed Use(s) of Rehabilitated Area: 

Requires Planning Board Special Permit approval

Subject to Section 19.50 Building and Site Plan Requirements

Site was previously subject to Green Building Requirements

Green Building Rating Program/System:

Leadership in Energy and Environmental Design (LEED) – Version: 

Building Design + Construction (BD+C) – Subcategory: 

Residential BD+C – Subcategory: 

Interior Design + Construction (ID+C) – Subcategory: 

Other: 

Passive House – Version: 

PHIUS+

Passivhaus Institut (PHI)

Other: 

Enterprise Green Communities – Version: 

Cambridge, MA

MIT West Campus Graduate Student Dormitory
269-301 Vassar St., Cambridge MA 02139

203-857-0200 x3030

326,091 sf

4

kbutterfield@swinter.com

Homes - Multifamily Midrise
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Project Phase

SPECIAL PERMIT

Before applying for a 

building permit, submit this 

documentation to CDD for 

review and approval.

Required Submissions

All rating programs:

Rating system checklist

Rating system narrative

Net zero narrative (see example template for guidance)

Affidavit signed by Green Building Professional with attached 

credentials – use City form provided (Special Permit)
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Project Phase

BUILDING PERMIT

Before applying for a 

building permit, submit this 

documentation to CDD for 

review and approval.

Required Submissions

All rating programs:

Rating system checklist – updated from any prior version

Rating system narrative – updated from any prior version 

with additional supporting information from construction 

documents

Net zero narrative – updated from any prior version (see 

example template for guidance)

Energy Simulation Tool results demonstrating compliance with 

selected rating system. [Note: For Passive House rating program, 

must use WUFI Passive, Passive House Planning Package (PHPP), 

or comparable software tool authorized by Passive House.]

Credentials of Green Commissioning Authority (or copy of 

contract between developer and Commissioning Authority 

if an independent consultant or subcontractor), including 

documentation of Green Commissioning process experience 

on at least two building projects with a scope of work similar 

to the proposed project extending from early design phase 

through at least ten (10) months of occupancy  

Affidavit signed by Green Building Professional with attached 

credentials – use City form provided (Building Permit)

Passive House rating program only:

Letter of intent from Passive House rater/verifier hired for on-

site verification, with credentials of rater/verifier

Credentials of Certified Passive House Consultant who has 

provided design, planning, or consulting services (if different 

from the Green Building Professional for the project)

Construction drawings and specifications
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Last Updated: May, 2020

Project Phase

CERTIFICATE OF OCCUPANCY

Before applying for a 

certificate of occupancy, 

submit this documentation to 

CDD for review and approval. 

Required Submissions

All rating programs:

Rating system checklist – updated from any prior version

Rating system narrative – updated from any prior version with 

additional supporting information from as-built conditions

Net zero narrative – updated from any prior version (see 

example template for guidance)

Energy Simulation Tool results demonstrating compliance 

with selected rating system, updated to as-built conditions. 

[Note: For Passive House rating program, must use WUFI Passive, 

Passive House Planning Package (PHPP), or comparable software 

tool authorized by Passive House.]

Affidavit with schedule of commissioning requirements signed 

by Green Commissioning Authority, with attached credentials – 

use City form provided (Certificate of Occupancy)

Affidavit signed by Green Building Professional with attached 

credentials – use City form provided (Certificate of Occupancy)

Passive House rating program only:

Pressure Test Verification

Ventilation Commissioning

Quality Assurance Workbook

Final testing and verification report from rater/verifier






