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1.  INTRODUCTION 

MIT is committed to the stewardship of natural systems and the holistic integration of sustainable 
design in its built environment. The Institute supports the development of high performance 
projects that include metrics for greenhouse gas emissions, analyzing life cycle costs, minimizing 
resource consumption and emphasizing human well-being and ecological health. It supports 
planning and design of campus buildings and sites that measure and promote ecosystem services 
such as carbon sequestration, protection of air and water quality, and mitigation of heat island 
effect. In addition, MIT’s Plan for Action on Climate Change, released on October 21, 2015, sets 
forth various Institute-wide goals, including a greenhouse gas reduction goal of 32% below 2014 
levels by 2030, inclusive of growth. 

MIT’s most recent plan, Fast Forward: MIT’s Climate Action Plan for the Decade, released in 
May 2021, commits to net zero carbon emissions by 2026 and a goal of eliminating direct 
emissions by 2050. 

The MIT Sustainability Design Standards, which include MIT specific LEED and Sustainable 
Sites minimum requirements, establish practices that are to be integrated in all projects. These 
standards clarify the sustainability scope for consultants to be integrated in their proposals for 
each phase of the project. Planning level phase requirements are addressed separately and will 
help establish initial goals for projects to ensure that MIT can meet its sustainability goals.  

The architectural design team will be expected to engage sustainability, energy and LEED 
consultants (referred to in this document as SC). Additional information, such as detailed 
deliverables and project specific requirements, will be outlined in the Request for Proposals for a 
project. The standards outlined below are in addition to Commonwealth of Massachusetts and 
City of Cambridge requirements, such as the Stretch Energy Code, low-emitting materials and 
construction waste management. 

2.  NC/MR - PRE-DESIGN/CONCEPT DESIGN PHASE  

2.1 New Construction and Major Renovation (NC/MR) - Integrative Design 
Charrette 

Assume at least one interactive design charrette prior to commencing design.  The purpose of the 
charrette is to identify solutions to meet sustainability goals, including MIT specific LEED and 
Sustainable Sites Checklists.  Areas of focus include site, energy, water, indoor environmental 
quality, human health and materials. The charrette should include representatives from all 
impacted parties. Representatives will be proposed by the project sustainability POC and could 
include:  

1. MIT internal team including: 
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a. Client Group Representatives and Occupant Representatives. 
b. Office of Campus Planning (OCP) 
c. Campus Construction Project Manager (PM). 
d. Facilities Engineering (FE). 
e. Systems Performance and Turnover (SP&T). 
f. Information Systems and Technology (IS&T). 
g. Custodial. 
h. Grounds Maintenance. 
i. Repair and Maintenance (R&M and CSG). 
j. Recycling and Materials Management. 
k. Utilities. 
l. Environment, Health and Safety (EHS). 
m. Office of Sustainability (MITOS) 

2. Consultant team (CT) including: 

a. Architect. 
b. Landscape Architect. 
c. Mechanical, Electrical, and Plumbing (MEP) Engineers. 
d. Energy Consultant. 
e. Lighting Designer. 
f. Cost Consultant. 
g. Sustainability, Energy and LEED Consultants (SC) 
h. Other relevant consultants. 

3. Construction team (CM) including: 

a. Construction Manager. 
b. General Contractor. 
c. Relevant subcontractors/suppliers. 

2.2 Resiliency and Sustainable Sites Review Meeting 

The CT will hold a resiliency and sustainable sites focused meeting with MIT to identify and 
document project and district man-made and climate risks, agree on performance objectives and 
identify site and infrastructure mitigation strategies. Identify site and infrastructure strategies 
using an integrated approach to grey and green infrastructure strategies that address multiple 
performance criteria. Site strategies should align with MIT’s Sustainable Sites checklist and 
Resiliency Standards (See Section 12 and 13 below) and Cambridge initiatives, such as the 
Cambridge Climate Vulnerability Assessment (CCVA) and the Urban Forest Master Plan.  

2.3 Energy Modeling 

The CT will provide “simple box” energy models to study design alternatives identified in an 
integrated design charrette and explore relationships between options and integrative system 
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performance.  The CT will provide required building data for the energy model as applicable.  
Incorporate sensitivity analysis. Integrate resilience scenarios based on Cambridge Climate 
Vulnerability Assessment and MIT-specific climate planning efforts.  

2.4 Life Cycle Cost Analysis (LCCA) 

The CT will coordinate with MIT to identify and develop options for an initial life cycle cost 
analysis. Cost bundling strategies should be used to ensure adequate evaluation of integrative 
options. CT to provide model results from the “simple box” energy models for the agreed upon 
design alternatives for use in the LCCA.  CM/Cost estimator to provide pricing for alternates for 
use in the LCCA. 

2.5 Commissioning (Cx) 

MIT SPT will lead the development of the Owners Project Requirements (OPR) for 
commissioning.  Refer to Division 01 Section “019113 - General Commissioning Requirements” 
for specifications.  

2.6 Documentation 

The CT will submit an initial sustainability narrative.  Sustainability narratives include analysis 
performed by the consultant team to identify holistic design strategies to meet sustainability goals 
to reduce energy use and conserve water, enhance human health, support ecosystem services 
provided by water, soil, and vegetation systems, and address climate change projections.  
Categories will include as applicable: 

1. Passive and active design strategies, including lighting, daylighting and shading, 
siting and orientation, natural and mechanical ventilation and heating, cooling and 
envelope systems. 

2. Sustainable site strategies, including landscape and stormwater strategies and urban 
forestry management and their associated environmental and human health impacts. 
a. Basis of Design Site Performance Narrative 
b. Stormwater Design Matrix (excel version to be provided by MIT) 
c. MIT Sustainable Sites Checklist (see section 13) 

3. Control strategies and renewable energy potential. 
4. Active spaces and healthy spaces. 
5. Acoustic, air quality and thermal comfort. 
6. Building material choice impacts. 
7. Integrated water reduction strategies. 
8. Climate resilience narrative (see Section 12). Include: 

a. Flood and heat stress mitigation strategies that enable life safety and business 
continuity 

b. Description of strategies that enable flexibility for incremental adaptations over 
time for future climate risks  
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c. Description of how the design is meeting MIT and City of Cambridge Climate 
Adaption and Resiliency Standards 

9. Life cycle cost analysis (provided by MIT). 
10. GHG calculations. 
11. Energy model documentation. Include: 

a. Methodology 
b. Table of inputs 
c. Description of systems modeled 
d. Energy efficiency measures evaluated 
e. Schedules  
f. Energy use by end use and fuel type 
g. GHG emissions  

12. LEED Checklist 
13. LEED responsibility matrix  

 
3.  NC/MR - SCHEMATIC DESIGN PHASE 

3.1 Integrative Design Charrette 

Assume a minimum of two interactive design charrettes during schematic design. Charrettes 
should include representatives from all impacted parties. See Par. 2.1 for potential participants.  

3.2 Resiliency and Sustainable Sites Review Meeting 

The CT will hold a resiliency and sustainable sites focused meeting with MIT to address site and 
infrastructure mitigation strategies based on goals identified during Concept Design.  Site 
strategies should align with MIT’s Sustainable Sites checklist and Resiliency Standards (See 
Section 12 and 13 below) and Cambridge initiatives, such as the Cambridge Climate 
Vulnerability Assessment (CCVA) and the Urban Forest Master Plan. 

3.3 Energy Modeling 

The CT will provide energy model studies to test different options to meet project sustainability 
goals.    

3.4 Life Cycle Cost Analysis (LCCA) 

The CT will coordinate with MIT regarding LCCA of major options including energy, water, and 
stormwater, as required.  Integrate LCCA in Value Engineering (VE) process.  Changes in the 
project design due to Value Engineering should be approved by the entire team. MIT will use 
energy model results provided by the CT and CM/Cost estimator pricing for use in the LCCA.    
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3.5 Measurement and Verification 

The CT will develop a Measurement and Verification strategy with consideration for the 
following: 

1. Building level metering for all major energy and water streams, including electricity, 
natural gas, chilled water, steam, hot water, domestic water and irrigation  

2. Define other metering strategies relevant to the project. Potential strategies include: 
a. Submeter by end use all systems that consume more than 10% of building energy.  
b. Submeter significant uses such as large kitchens, data centers, labs, innovative 

technology strategies, or as directed by MIT.  
c. Identify additional requirements and monitoring goals for operational management, 

programmatic needs, and user engagements.  
3. Integrate metering strategies with building fault detection systems. 

3.6 Commissioning (Cx) 

The CT will develop a Basis of Design (BOD) for commissioning in accordance with the OPR. 
Refer to Division 01 Section “019113-General Commissioning Requirements” for specifications. 
The MIT OPR will be a living document and will be updated at each phase of the project.  

3.7 Documentation  

The CT shall submit an updated SD sustainability narrative.  

 

4.  NC/MR - DESIGN DEVELOPMENT PHASE 

4.1 Integrative Design Reviews 

Begin integrative design review at Design Development (DD) kick-off meeting.  

4.2 Resiliency and Sustainable Sites Review Meeting 

The CT will hold a resiliency and sustainable sites focused meeting with MIT to evaluate 
identified site and infrastructure mitigation strategies based on goals identified during Concept 
Design.  Site strategies should align with MIT’s Sustainable Sites checklist and Resiliency 
Standards (See Section 12 and 13 below) and Cambridge initiatives, such as the Cambridge 
Climate Vulnerability Assessment (CCVA) and the Urban Forest Master Plan.  

4.3 Energy Modeling 

The CT will develop parametric studies of specific areas of study as required for project and 
provide the following: 
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1. LEED model at 50% and 100% Design Development. 

4.4 Life Cycle Cost Analysis (LCCA) 

The CT will coordinate with MIT regarding LCCA if required.  Integrate LCCA in Value 
Engineering (VE) process.  Changes in the project design due to Value Engineering should be 
approved by the entire team. MIT will use energy model results provided by the CT and CM/Cost 
estimator pricing for use in the LCCA 

4.5 Materials Selection  

The CT will hold a materials focused meeting to review materials selection criteria for all areas 
based on reducing environmental and human health impacts. The CT will identify metrics for 
tracking materials selection through optimizing LEED v4 IEQ and MR requirements. The CT will 
also identify red list free materials for division 9 products utilizing the ILFI Living Building 
Challenge Material Petal framework.  

4.6 Measurement and Verification 

The CT will identify methods based on Measurement and Verification strategies identified in SD. 

4.7 Commissioning (Cx) 

Refer to Division 01 Section “019113 - General Commissioning Requirements” for 
specifications.  

4.8 Documentation 

The CT will submit an updated DD sustainability narrative.  

 

5.  NC/MR - CONSTRUCTION DOCUMENTS PHASE 

5.1 Integrative Design Reviews 

Begin integrative design review at Construction Documents (CD) kick-off meeting.  

5.2 Resiliency and Sustainable Sites Review Meeting 

The CT will hold a resiliency and sustainable sites focused meeting with MIT to evaluate 
identified site and infrastructure mitigation strategies based on goals identified during Concept 
Design.  Site strategies should align with MIT’s Sustainable Sites checklist and Resiliency 
Standards (See Section 12 and 13 below) and Cambridge initiatives, such as the Cambridge 
Climate Vulnerability Assessment (CCVA) and the Urban Forest Master Plan.  
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5.3 Energy Modeling  

The CT will provide energy model updates for LEED and code compliance at 50% and 100% 
Construction Documents.   

5.4 Life Cycle Cost Analysis (LCCA) 

The CT will coordinate with MIT regarding LCCA as required and for Value Engineering 
alternatives. Changes in the project design due to Value Engineering should be approved by the 
entire team. MIT will use energy model results provided by the CT and CM/Cost estimator 
pricing for use in the LCCA 

5.5 Materials Selection  

The CT will hold a materials focused meeting to review material selections and the applicable 
sustainability metrics. 

5.6 Measurement and Verification 

Changes in the Measurement and Verification strategies due to Value Engineering shall be 
approved by the entire team. 

5.7 Commissioning (Cx) 

Refer to Division 01 Section “019113-General Commissioning Requirements” for specifications. 

5.8 Documentation 

The CT will submit the final sustainability narrative.  
 
 

6.  NC/MR - CONSTRUCTION AND TURNOVER PHASE 

6.1 Energy Modeling 

The CT will provide energy modeling documents including the following: 

1. Final energy model and digital files.  
2. Final energy model results for LEED and code compliance. 

6.2 Commissioning (Cx) 

The CM and the CT will support commissioning activities.  Refer to Division 01 Section “019113 
- General Commissioning Requirements” for specifications.  
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7.  NC/MR - LEED NC v.4 REQUIREMENTS 

7.1 LEED BD+C v.4 - General 

MIT requires LEED BD+C v.4/4.1 Gold Certification for all new construction and major 
renovation projects including the following credits, categories, and options: 
 
Credit Category Credits Options 

Integrative Process Integrative Process  

Sustainable Sites (See MIT 
Sustainable Sites Standard at the 
end of this section) 

Rainwater Management  

 Heat Island Reduction  
 Light Pollution Reduction  

Water Efficiency Outdoor water use reduction TBD by MIT and CT 
 Indoor water use reduction TBD by MIT and CT 
 Water metering  

Energy and Atmosphere Optimize Energy Performance TBD by MIT and CT 

 Enhanced Commissioning Option 1, path 2 
Option 2 
 

Materials and Resources Building Life-Cycle Impact 
Reduction  
Building Product Disclosure and 
Optimization - EPD's 

Option 4  
 
Option 1, Explore Option 2 

 Building Product Disclosure and 
Optimization - Sourcing of Raw 
Materials 

Explore Option 1 and Option 
2 

 Building Product Disclosure and 
Optimization - Material Ingredients 

Option 1, Explore Option 2 

 Construction and Demolition Waste 
Management 

90% 

Indoor Environmental Quality Low-Emitting Materials 2 points minimum 
 

 Thermal Comfort  
 Interior Lighting  1 point minimum 
 Daylight 1 point minimum, 55% sDA 
 Quality Views Evaluate if can meet credit 
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8.  PR/LS - CONCEPT DESIGN / SCHEMATIC DESIGN 

PHASE 

8.1 Partial Renovation / Limited Scope Projects (PR/LS) – General 

The MIT project team and the consultant team shall determine which components indicated 
below are required based on the scale and scope of the project prior to commencement of the 
project. For partial renovations and limited scope projects that have greenhouse gas (GHG) 
emissions or have impacts on multiple systems, a charrette is recommended and sustainability 
goals and requirements for energy calculations /modeling and LCCA should be determined.   

8.2 Integrative Design Charrette 

If required, hold one interactive design charrette at project kick-off.  Additional charrettes may be 
required depending on the scale and scope of the project. The charrette should include 
representatives from all impacted parties. Representatives will be proposed by the project 
sustainability POC and could include: 

1. MIT internal team including: 

a. Client Group Representatives and Occupant Representatives. 
b. Office of Campus Planning (OCP) 
c. Campus Construction Project Manager (PM). 
d. Facilities Engineering (FE). 
e. Systems Performance and Turnover (SP&T). 
f. Information Systems and Technology (IS&T). 
g. Custodial. 
h. Grounds Maintenance. 
i. Repair and Maintenance (R&M and CSG). 
j. Recycling and Materials Management. 
k. Utilities. 
l. Environment, Health and Safety (EHS). 
m. Office of Sustainability (MITOS). 

2. Consultant team (CT) including: 

a. Architect. 
b. Landscape Architect. 
c. Mechanical, Electrical, and Plumbing (MEP) Engineers. 
d. Energy Consultant. 
e. Lighting Designer. 
f. Cost Consultant. 
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g. Sustainability, Energy and LEED Consultants. 
h. Other relevant consultants. 

3. Construction team (CM) including: 

a. Construction Manager. 
b. General Contractor. 
c. Relevant subcontractors/suppliers. 

8.3 Resiliency Review Meeting 

The CT will hold a resiliency focused meeting with MIT to identify and document project man-
made and climate risks, agree on performance objectives and identify mitigation strategies.  

8.4 Energy Modeling and GHG Calculations 

If required, the CT will test different design options to meet project sustainability goals. If energy 
modeling is required, see energy modeling requirements for more information. If energy 
modeling is not required, MIT will provide the Energy and Emissions Impact Calculator (EEIC) 
for use with projects.   

8.5 Life Cycle Cost Analysis (LCCA)  

The CT will coordinate with MIT to identify and develop options for an initial life cycle cost 
analysis. If possible, cost bundling strategies should be used to ensure adequate evaluation of 
integrative options. CT to provide energy calculations for the agreed upon design alternatives for 
use in the LCCA.  CM/Cost estimator to provide pricing for alternates for use in the LCCA.    

8.6 Materials Selection  

The CT will hold a materials focused meeting to review materials selection criteria for all areas 
based on reducing environmental and human health impacts. This can be part of the integrated 
design charrette. The CT to identify metrics for tracking the materials selection through LEED 
requirements and/or ILFI red list free framework.   

8.7 Measurement and Verification 

The CT will develop a Measurement and Verification strategy with consideration for the 
following: 

1. Building level metering for all major energy and water streams, including electricity, 
natural gas, chilled water, steam, hot water, domestic water and irrigation  

2. Define other metering strategies relevant to the project. Potential strategies include: 
a. Submeter by end use all systems that consume more than 10% of building 

energy.  
b. Submeter significant uses such as large kitchens, data centers, labs, innovative 
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technology strategies, or as directed by MIT.  
c. Identify additional requirements and monitoring goals for operational 

management, programmatic needs, and user engagements.  
3. Integrate metering strategies with building fault detection systems. 

8.8 Commissioning (Cx) 

Refer to Division 01 Section “019113 - General Commissioning Requirements” for 
specifications.  

8.9 Documentation 

The CT will submit an initial sustainability narrative.  Sustainability narratives include analyses 
to identify holistic design strategies to meet sustainability goals to reduce energy use and 
conserve water, enhance human health, support ecosystem services provided by water, soil, and 
vegetation systems, and address climate change projections.  The analysis will include one or 
more of the categories noted below based on project scope: 

1. Passive and active design strategies, including lighting, daylighting and shading, siting 
and orientation, natural and mechanical ventilation and heating, cooling and envelope 
systems. 

2. Site strategies, including landscape and stormwater strategies and urban forestry 
management and their associated environmental and human health impacts. 

3. Active spaces and healthy spaces. 
4. Acoustic, air quality and thermal comfort. 
5. Building material choice impacts. 
6. Integrated water reduction strategies. 
7. Life cycle cost analysis. 
8. Climate resilience narrative. Include: 

a. Flood and heat stress mitigation strategies that enable life safety and business 
community 

b. Description of strategies that enable flexibility for incremental adaptations over 
time for future climate risks  

c. Description of how the design is meeting MIT and City of Cambridge Resiliency 
Standards 

9. Energy documentation. See Section 2.4 if energy modeling is included. Include: 
a. Energy use by end use and fuel type 
b. GHG calculations/emissions 
c. Energy efficiency measures evaluated 

10. LEED checklist 
11. LEED responsibility matrix. 
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9.  PR/LS – DESIGN DEVELOPMENT / 

CONSTRUCTION DOCUMENTS PHASE 

9.1 Resiliency Review Meeting 

The CT will hold a resiliency focused meeting with MIT to evaluate identified system and 
infrastructure mitigation strategies.  

9.2 Energy Modeling and GHG Calculations 

If included in the project scope, the CT will provide updated GHG calculations using the EEIC 
calculator or energy model results for LEED and code compliance.  

9.3 Life Cycle Cost Analysis (LCCA) 

Engineering (VE) process.  Changes in the project design due to Value Engineering should be 
approved by the entire team. MIT will use energy calculation results provided by the CT and 
CM/Cost estimator pricing for use in the LCCA 

9.4 Commissioning (Cx) 

Refer to Division 01 Section “019113 - General Commissioning Requirements” for 
specifications.  

 

10.  PR/LS – CONSTRUCTION AND TURNOVER PHASE 

10.1 Energy Modeling and GHG Calculations 

If energy modeling or GHG calculations are required, the CT will submit documentation 
including: 

1. Energy model and digital files.  
2. Energy model for code compliance  
3. EEIC results. 

10.2 Commissioning (Cx) 

The CM and the CT will support commissioning activities.  Refer to Division 01 Section “019113 
- General Commissioning Requirements” for specifications.  
 

11.  PR/LS – LEED ID+C v.4 REQUIREMENTS 
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11.1 LEED ID+C v.4 - General 

LEED ID+C V4 certification is preferred but not required.  Meet the following credits, if within 
the project scope:   
 
Credit Category Credits Options 

Integrative Process Integrative Process  

Sustainable Sites (LEED NC 
v.4, see also MIT Sustainable 
Sites Standards) 

Rainwater Management Evaluate if can meet credit 

 Heat Island Reduction Evaluate if can meet credit 
 Light Pollution Reduction Evaluate if can meet credit 

Water Efficiency Outdoor water use reduction Submeter irrigation  
 Indoor water use reduction TBD by MIT and CT 

   
Energy and Atmosphere Optimize Energy Performance TBD by MIT and CT 

 Enhanced Commissioning Option 1 

Materials and Resources Building Product Disclosure and 
Optimization - EPD's 

Option 1, Explore Option 2 

 Building Product Disclosure and 
Optimization - Sourcing of Raw 
Materials 

Explore Option 1 and explore 
Option 2 

 Building Product Disclosure and 
Optimization - Material Ingredients 

Option 1, Explore Option 2 

 Construction and Demolition Waste 
Management 

90% 

Indoor Environmental Quality Low-Emitting Materials   
 Thermal Comfort  
 Interior Lighting  
 Daylight Evaluate if can meet credit 
 Quality Views Evaluate if can meet credit 
 

12.  RESILIENCY CRITERIA 

12.1 Climate Resiliency 

As the MIT campus undergoes a major renewal for the next 50-100 years and beyond, we grapple 
with new and emerging data about climate risks that are projected to be more extreme and more 
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frequent than conditions our campus experienced during its first century.  The MIT Plan for 
Action on Climate Change commits MIT to take steps to reduce and manage these risks of a 
changing climate.  A climate resilient MIT is defined as the capacity of the MIT community and 
its physical campus to continue to fulfill its mission in the face of disruptions from intensifying 
climate risks. Key risks that MIT is currently planning for including the following:  

1. Flooding from more frequent and extreme rains  
2. Flooding from storm surges and rising sea-levels 
3. Extreme and prolonged heat  

 
The MIT Climate Resiliency Committee has been conducting campus-based flood risk modeling 
and vulnerability assessments and has developed a framework called the Four MIT Systems of 
Resilience.  These systems are mutually inter-dependent and will be addressed as part of the 
process (https://sustainability.mit.edu/sites/default/files/resources/2020-
03/climate_resiliency_brochure_web.pdf): 

1. People & Departments  
2. Buildings, Equipment and Building Systems 
3. Utility Infrastructure Systems 
4. Site Infrastructure Systems 

 
Process: 

1. Concept Design: Resiliency focused meeting with MIT to identify and document project 
man-made and climate risks, agree on performance objectives and identify mitigation 
strategies (Refer to Section 2-11 above). 

2. Schematic Design, Design Development and Construction Documents: Resiliency 
meetings to review flood modeling results and define and refine design strategies to 
address climate risks (Refer to Section 2-11 above).  

3. Flood modeling:  
a. In coordination with the CT, MIT flood risk modeling will be implemented 

iteratively at each phase of design for initial high level planning, more detailed 
design evaluation and final coordination and integration of as-built conditions 
into the MIT flood model.   

b. The current model is based on LIDAR data. An initial site specific field survey 
will be developed and integrated into the flood model to determine existing 
project site elevations.  

 
Overall Resilience Goals: 

$# Incorporate flexible and adaptable design strategies that will provide a basic level of 
redundancy and ability to respond to and recover from a variety of climate events over 
time 

"# Design to accommodate 2070 100 year storm (24 hour design rain) event.  
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:# Address urban heat island effect as provided by the City of Cambridge Vulnerability 
Assessment as the baseline design assumptions for informing current and future heat 
risks. 
 

Order of Priorities: 

The project will develop design strategies to address emergencies based on the following criteria:  

$# Enable life-safety of the occupants  
"# Enable business continuity 

o Enable use of spaces after flood or heat event; or, enable rapid recovery and 
restoration of programs 

o Enable temporary continuity of activities remote from building if building 
systems are not operable for supporting building program 

 
Resilient Design Strategies: 

The design team will evaluate and incorporate appropriate resilient design strategies to mitigate 
and protect impacts from identified risks and meet stated goals:  

• Sustainable stormwater management and grey and green infrastructure strategies to 
mitigate flooding potential and mimic and restore the natural water cycle to the extent 
feasible 

• Urban heat island reduction strategies such as cool roofs and pavements and increase of 
vegetative cover and tree cover 

• Building level flood protection measures: 
o Raising ground floor and critical infrastructure above Defined Flood Event 

(DFE) 
o Providing accessible entrances above DFE 
o Limiting glass to above the DFE 
o Interior pumps and drainage systems  
o Waterproofing/sealing of critical building and utility system lines and conduits 
o Elevators with pit flood sensors and auto return to lowest floor above the DFE 
o Active and passive barrier systems 
o Durable, cleanable and moisture resistant interior and waterproof exterior 

materials on levels below the DFE 
o Building control strategies to enable ease of flexibility of operations under 

different crises 
• Back-up power and redundancy in critical building systems to provide basic utilities and 

services to occupants and for critical building functions during an emergency. Criticality of 
building and/or building systems to be determined by MIT in collaboration with the CT. 

 
 



 

MIT Design Standards 2022 | T19 Sustainability  Page 18 of 18 
 

 

13.  SITES PERFORMANCE STANDARDS FOR MIT 

PROJECTS 

MIT has developed multiple tools to support our goals to ensure a holistic approach to the 
development of MIT’s urban landscape. See Appendix – attached following: 

1. MIT specific Sustainable Sites Checklist  
2. Stormwater Design Matrix (MIT will provide an editable version) 

 
In addition, the CT will develop a Basis of Design Site Performance Narrative, generated by the 
site consultants including the landscape architect and civil engineer. The BOD will document the 
following: 

• Existing Site Conditions 
• Resiliency  
• Stormwater Management 
• Vegetation 
• Pedestrian Circulation 
• Traffic, Loading and Parking (including bicycle parking) 
• Sun/Shade analysis 
• Site Lighting 
• Maintenance (including snow removal) 

The BOD will include: 

• Sustainable site plan documenting and quantifying performance characteristics  
• MIT Stormwater Management Matrix  

The design team will quantify the following existing and proposed conditions as part of the BOD: 

• Summary of storm events outlining existing peak runoff rates, proposed peak runoff rates 
and % reduction 

• Summary of storm events outlining existing peak runoff volume, proposed peak runoff 
volume and % reduction 

• Reduction in phosphorus in lbs/yr and percentage reduction 
• Stormwater storage  
• Breakdown by percentage and quantity of treatment for stormwater events by landscape 

filters and stormwater infrastructure  
• % increase in permeable pavement and light colored pavement 
• Area of site under management 
• Vegetation: tree quantity, dhb and % canopy coverage added 

Refer to the SITES Performance Standards for MIT Projects Goals following this page. 

 
END OF DOCUMENT 
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I?D>:!CA8:;<!KF<;!F<=!<;8:H8?H<!<=;!@G!;L=!#$-*!dUO56P0OOY!#K=?9B8:!-;8:H8?H!MD?!$F?<=?G!-;DB\5!

-'.5(8(7.$(3#1!

-C=B9M9B!;D!"*+]<!F?@8:!B8KCF<7!CA8:;!<=A=B;9D:<!KF<;!@=!<C=B9=<!;L8;!L8J=!C?DJ=:!;D!@=!?=<9A9=:;!8:H!
;DA=?8:;!DM!F?@8:!CA8:;9:I!BD:H9;9D:<!9:BAFH9:I!B?9;=?98!<FBL!8<!?=HFB=H!CA8:;9:I!<D9A!JDAFK=<7!CDAAF;9D:7!
C8J=H!?DD;9:I!`D:=<7!?DD;!<;?FB;F?=7!?=HFB=H!>8;=?9:I7!L=8;!?=MA=B;8:B=!M?DK!C8J=K=:;<!8:H!@F9AH9:I<7!
;=KC=?8;F?=!=Z;?=K=<7!>9:H7!8:H!CDAAF;9D:5!Q-==!e-;?8;=I9=<!8:H!+DDA\9;[7!@=AD>5R!

3L9A=!F<=!DM!F?@8:P;DA=?8:;!:8;9J=!CA8:;<!9<!=:BDF?8I=H7!CA8:;!<=A=B;9D:!<LDFAH!8A<D!BD:<9H=?!:8;9J=!
8H8C;=H!CA8:;<7!C8?;9BFA8?AG!;LD<=!<LD>:!;D!@=!?=<9A9=:;!9:!"*+]<!F?@8:!B8KCF<5!!#H8C;=H!CA8:;<!8?=!
;LD<=!;L8;!>=?=!:D;!D?9I9:8AAG!C8?;!DM!;L=!:8;F?8A!=BD<G<;=K!@F;!L8J=!=JDAJ=H!;D!8!CD9:;!>L=?=!;L=!
CLG<9B8A!BD:H9;9D:<!<FBL!8<!<D9A7!BA9K8;=7!8:H!>8;=?!:==H<!8?=!BD:HFB9J=!MD?!L=8A;LG!I?D>;L5!
L;;C<2cc>>>5MD?=<;8H8C;8;9D:5D?Ic:=P<C=B9=<!!!

1D!:D;!F<=!CA8:;<!;L8;!8?=!A9<;=H!D:!;L=!e"8<<8BLF<=;;<!'?DL9@9;=H!'A8:;!b9<;[7!BF??=:;!=H9;9D:7!8<!
CF@A9<L=H!@G!;L=!"#!&Z=BF;9J=!,MM9B=!DM!&:=?IG!8:H!&:J9?D:K=:;8A!#MM89?<5Q-==!e-;?8;=I9=<!8:H!
+DDA\9;[7!@=AD>5R!!
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'A8:;<!;L8;!8?=!<F<B=C;9@A=!;D!@=9:I!9:M=B;=H!@G!\:D>:!9:J8<9J=!8A9=:!<C=B9=<!DM!C=<;<!<LDFAH!:D;!@=!
CA8:;=H5!(=M=?!;D!e"8<<8BLF<=;;<!*:;?DHFB=H!'=<;<!,F;?=8BL!'?DX=B;[5!!!*:M=B;=H!CA8:;<!<LDFAH!@=!
=J8AF8;=H!@G!8!B=?;9M9=H!8?@D?9<;!MD?!;?=8;K=:;!8:H7!9M!F:;?=8;8@A=7!<LDFAH!@=!?=KDJ=H5!Q-==!e-;?8;=I9=<!
8:H!+DDA\9;[7!@=AD>5R!

'A8:;<!9:M=B;=H!@G!;L=!H9<=8<=<!<LDFAH!@=!=J8AF8;=H!@G!8!B=?;9M9=H!8?@D?9<;!MD?!;L=9?!CD;=:;98A!;D!<C?=8H!
;D!D;L=?!;?==<5!&J8AF8;=!9:M=B;=H!;?==<!MD?!=MM9B8BG!DM!;?=8;K=:;!8:H!H=;=?K9:=!9M!;?==<!<LDFAH!@=!
?=KDJ=H5!!Q-==!e-;?8;=I9=<!8:H!+DDA\9;[7!@=AD>5R!

-D9A!JDAFK=<!8?=!B?9;9B8A!MD?!AD:IP;=?K!L=8A;L!8:H!?=<9A9=:BG!MD?!F?@8:!;?==<!HF=!;D!;L=!C?=J8A=:B=!DM!
C8J=K=:;5!#BL9=J9:I!?=BDKK=:H=H!<D9A!JDAFK=<!Q-==!e-;?8;=I9=<!8:H!+DDA\9;[7!@=AD>R!9<!A9\=AG!;D!
?=EF9?=!;L8;!?DD;<!DBBFCG!<D9A!@=AD>!C8J=K=:;5!!

9$5.$%)(%1!.#:!;33'<($!

-;?FB;F?8A!-D9A7!D?!8:D;L=?!C?DJ=:!K8;=?98A!D?!<G<;=K7!C?DJ=:!;D!K8Z9K9`=!<D9A!JDAFK=!MD?!;?==<!9:!
C8J=K=:;5!!!

(=<9A9=:;!W?@8:!'A8:;<2!"*+!;D!H=J=ADC!F?@8:!CA8:;!C8A=;;=!8BB=C;8@A=!MD?!;L=9?!B8KCF<5!
L;;C<2ccMD?=<;8H8C;8;9D:5D?IcM?8K=>D?\PBDKCD:=:;<cMD?=<;P8H8C;8;9D:P?=<DF?B=<!!8:H!
L;;C<2cc<C=B9=<59;?==;DDA<5D?Ic<=A=B;D?c!!

'A8:;!-D9A!/DAFK=<2!)8ABFA8;=!<D9A!JDAFK=<!@8<=H!D:!8:;9B9C8;=H!K8;F?=!B8A9C=?!<9`=5!.D?!;?==<2!
L;;C2cc>>>5I?==:@AF=5BDKc:8c?=<DF?B=<c<D9APB8ABFA8;D?c!!!

*:J8<9J=!'A8:;<2!e"8<<8BLF<=;;<!'?DL9@9;=H!'A8:;!b9<;[7!BF??=:;!=H9;9D:7!8<!CF@A9<L=H!@G!;L=!"#!
&Z=BF;9J=!,MM9B=!DM!&:=?IG!8:H!&:J9?D:K=:;8A!#MM89?<2!!L;;C2cc>>>5K8<<5IDJc==8c8I=:B9=<c8I?cM8?KP
C?DHFB;<cCA8:;<cK8<<8BLF<=;;<PC?DL9@9;=HPCA8:;PA9<;5L;KA!

*:<=B;!'=<;<2!e"8<<8BLF<=;;<!*:;?DHFB=H!'=<;<!,F;?=8BL!'?DX=B;[!!L;;C<2cc>>>5K8<<:?B5D?IcC=<;<!!!

'A8:;!19<=8<=<2!L;;C<2cc=Z;=:<9D:5FK8<<5=HFcA8:H<B8C=c<9;=<cA8:H<B8C=cM9A=<cCHMPHDBP
CC;cH9<=8<=fIF9H=cH9<=8<=fIF9H=fZfH9<=8<=fC8;LDI=:5CHM!
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!

),$-&(/&!_&#b+_g!-,*b-!#$1!
#''(,'(*#+&!/&%&+#+*,$!
(&.&(&$)&!-*+&-!/0!-,*b!h!/&%!)Y5Y!

!

"#$%#$!

'?D;=B;!=Z9<;9:I!=BD<G<;=K!<=?J9B=<!8:H!A8:H<B8C=!C=?MD?K8:B=!8:H!C?D;=B;!<D9A!L=8;L!@G!A9K9;9:I!;L=!
H9<;F?@8:B=!DM!=Z9<;9:I!8CC?DC?98;=!CA8:;<!8:H!L=8A;LG!<D9A<5!

-FCCD?;!L=8A;LG!CA8:;<7!@9DADI9B8A!BDKKF:9;9=<7!8:H!>8;=?!<;D?8I=!8:H!9:M9A;?8;9D:!@G!CA8::9:I!MD?!<D9A!
?=<;D?8;9D:!9:!;L=!H=<9I:!<;8I=!8:H!A9K9;9:I!<D9A!H9<;F?@8:B=!HF?9:I!BD:<;?FB;9D:5!

&'()#*%#$!+($,!-.*/01!23.'1!

!

4536%7$!4%5835*.#7%!

#A9I:!>9;L!-*+&-!J0!)?=H9;!Y5Y!Q)D:<=?J=!L=8A;LG!<D9A<!8:H!8CC?DC?98;=!J=I=;8;9D:R!Q,C;9D:!6R!@G!
BD:<=?J9:I!=Z9<;9:I!L=8A;LG!<D9A<!8:H!CA8:;<!;L8;!8?=!8CC?DC?98;=!MD?!<9;=!BD:H9;9D:<7!BA9K8;=7!8:H!H=<9I:!
9:;=:;!9:!/=I=;8;9D:!8:H!-D9A!'?D;=B;9D:!dD:=<!Q/-'d<R5!+L9<!>9AA!@=!H9MM=?=:;!MD?!=J=?G!"*+!<9;=!8:H!
<LDFAH!@=!H=;=?K9:=H!D:!8!B8<=P@GPB8<=!@8<9<!;8\9:I!9:;D!BD:<9H=?8;9D:!CA8:;!L=8A;L7!<D9A!BD:H9;9D:7!
8K=:HK=:;!C?DI?8K7!BD:<;?FB;8@9A9;G7!8:H!BD:<;?FB;9D:!<=EF=:B9:I5!+L=!C?9K8?G!89K<!8?=!;D!C?=J=:;!
H8K8I=!;D!<D9A!<;?FB;F?=!;L8;!B8:!?=<FA;!9:!;L=!9:8@9A9;G!;D!8K=:H!8:H!?=PF<=!<D9A!?=<DF?B=<!8:H!;D!
=A9K9:8;=!BD:<;?FB;9D:!C?8B;9B=<!;L8;!;L?=8;=:<!;?==!L=8A;L5!!

-'.5(8(7.$(3#1!

19<?=I8?H!;L=!C=?B=:;8I=!?=EF9?=K=:;<!MD?!J=I=;8;=H!<D9A!C?D;=B;9D:!`D:=<!Q/-'dR5!*:<;=8H7!F<=!"*+]<!
-C=B9M9B8;9D:!-=B;9D:!O6VUYO!e+=KCD?8?G!+?==!8:H!-D9A!'?D;=B;9D:[!MD?!C=?B=:;8I=!?=EF9?=K=:;<!MD?!
/-'d<5!

+L=!H=:<9;G!DM!"*+]<!F?@8:!B8KCF<!K8\=<!9;!A9\=AG!;L8;!/-'d<!>9AA!@=!A9K9;=H!9:!<9`=7!K8\9:I!C?D;=B;9D:!
9KC?8B;9B8@A=!MD?!C?DX=B;!ADI9<;9B<!8:H!DM!A9K9;=H!AD:IP;=?K!J8AF=5!+D!H=;=?K9:=!;L=!=MM9B8BG!DM!
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=<;8@A9<L9:I!/-'d<7!8!C?=A9K9:8?G!<D9A!K8:8I=K=:;!CA8:!Q-"'R!<LDFAH!@=!C?=C8?=H!HF?9:I!;L=!8:8AG<9<!
CL8<=!DM!;L=!C?DX=B;!;D!9H=:;9MG!ADB8;9D:<!DM!=Z9<;9:I!L=8A;LG!<D9A<!8:H!J=I=;8;9D:!D:!<9;=5!#;!K9:9KFK7!
9H=:;9MG!<D9A!`D:=<!>L=?=!;L=!;DC<D9A!BDFAH!@=!?=KDJ=H7!8K=:H=H7!8:H!?=F<=H!D:!;L=!C?DX=B;!D?!
=A<=>L=?=!D:!B8KCF<5!3L=:!<D9A!KF<;!@=!?=KDJ=H!M?DK!"*+]<!B8KCF<7!8AA!XD@<!KF<;!BD:;8B;!"*+!
&:J9?D:K=:;7!_=8A;L!i!-8M=;G!MD?!H9<CD<8A!C?D;DBDA5!

+L=!C?=A9K9:8?G!<D9A!K8:8I=K=:;!CA8:!Q-"'R!<LDFAH!8A<D!9H=:;9MG!<C=B98A!<;8;F<!;?==<!8:H!D;L=?!CA8:;<!
8:H!<C=B9M9B8AAG!9H=:;9MG!;L=<=!`D:=<!8<!C8?;!DM!;L=!/-'d5!!&KCL8<9<!MD?!<D9A!K8:8I=K=:;!<LDFAH!@=!
CA8B=H!D:!C?=<=?J9:I!8:H!B?=8;9:I!BD:;9IFDF<!<D9A!`D:=<!MD?!CA8:;!?DD;<7!?=I8?HA=<<!DM!M9:8A!<F?M8B=!
BD:H9;9D:5!.D?!CA8:;<!9:!9KC=?J9DF<!<F?M8B=<7!=Z;=:H!?DD;!`D:=<!@=AD>!C8J=K=:;!@G!F<9:I!<8:HP@8<=H!
<;?FB;F?8A!<D9A7!D?!8:D;L=?!C?DJ=:!K8;=?98A!D?!<G<;=K!;L8;!9<!@=:=M9B98A!MD?!F?@8:!;?==!I?D>;L5!)D:<9H=?!
;L=!J98@9A9;G!DM!F<9:I!8:H!BD::=B;9:I!;D!?DD;!`D:=<!D:!8HX8B=:;!<9;=<!;D!9KC?DJ=!;L=!DJ=?8AA!B8KCF<!
BD::=B;9J9;G!MD?!CA8:;!?DD;<5!+D!;L=!=Z;=:;!CD<<9@A=7!F<=!C=?K=8@A=!C8J=K=:;<!DJ=?!?DD;!`D:=<!;D!8AAD>!
I?=8;!>8;=?!9:M9A;?8;9D:!8:H!89?!=ZBL8:I=5!

+?==<!8HX8B=:;!;D!8!H=J=ADCK=:;!<9;=7!9:BAFH9:I!<;?==;!;?==<7!BDFAH!8A<D!@=!9KC8B;=H!@G!BD:<;?FB;9D:!
8B;9J9;G5!1F?9:I!;L=!8:8AG<9<!CL8<=7!=Z8K9:=!<9;=!BD:;=Z;!8:H!9H=:;9MG!;?==<!8;!?9<\5!(=BDKK=:H!=Z;=:;!
DM!;?==!C?D;=B;9D:5!!

'?D;=B;9D:!DM!;?==<!<LDFAH!@=!8A9I:=H!>9;L!^"'!MD?!F?@8:!;?==<7!<==!-;?8;=I9=<!8:H!+DDA\9;7!@=AD>2!!

!

9$5.$%)(%1!.#:!;33'<($! !

/-'d!'?D;=B;9D:2!!"*+]<!-C=B9M9B8;9D:!-=B;9D:!O6VUYO7!+=KCD?8?G!+?==!8:H!-D9A!'?D;=B;9D:[!!8:H!
L;;C<2cc>>>5:GBIDJC8?\<5D?IcC8I=M9A=<cSYc<;8:H8?HP;?==PC?D;=B;9D:P:D;=<PMD?PC=?K9;<P8:HPCA8:P
?=J9=>P<C?9:IP0O6V5CHM!!!
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!

),$-&(/&!-'&)*#b!-+#+W-!
/&%&+#+*,$!
(&.&(&$)&!-*+&-!/0!-,*b!h!/&%!)Y5V!!

!

"#$%#$!

'?D;=B;!=Z9<;9:I!=BD<G<;=K!<=?J9B=<!@G!9H=:;9MG9:I!8:H!BD:<=?J9:I!8AA!J=I=;8;9D:!D:!<9;=!H=<9I:8;=H!8<!
<C=B98A!<;8;F<5!

&'()#*%#$!+($,!-.*/01!23.'1!

!

4536%7$!4%5835*.#7%!

#A9I:!>9;L!-*+&-!J0!)?=H9;!Y5V!Q)D:<=?J=!-C=B98A!-;8;F<!/=I=;8;9D:R!@G!C?D;=B;9:I!<C=B98A!<;8;F<!
J=I=;8;9D:!<FBL!8<!L=?9;8I=!D?!A=I8BG!;?==<7!<C=B9K=:!;?==<7!?8?=!8:H!=:H8:I=?=H!<C=B9=<7!?8?=!
J=I=;8;9D:!9:!8!F:9EF=!L8@9;8;7!8:H!F:F<F8A!I=:=;9B!J8?98:;<!DM!8!C8?;9BFA8?!<C=B9=<5!!!

-'.5(8(7.$(3#1!

.D?!"*+7!;L=!MDAAD>9:I!8?=8<!L8J=!-C=B98A!-;8;F<!/=I=;8;9D:!8:H!?=EF9?=!8!C?D;=B;9D:!CA8:;!8:H!<D9A!
C?D;=B;9D:!CA8:!Q/-'d7!?=M=?=:B=!'?DX=B;!'=?MD?K8:B=!-;8:H8?H!<=B;9D:!=:;9;A=H!e)D:<=?J=!_=8A;LG!
-D9A<!8:H!#CC?DC?98;=!/=I=;8;9D:[R2!

j9AA98:!)DF?;!#AA==<5!

)L8C=A!%?DJ=5!

"8<<8BLF<=;;<!#J=:F=!,8\<5!

&8<;K8:P"B1=?KD;;!)DF?;!'A8:=;?==<5!

38A\=?!"=KD?98A!c!_8GH=:!"=KD?98A!#AA==!_D:=G!bDBF<;<!8:H!K9Z=H!CA8:;9:I5!
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!

#AA!;?==<!9H=:;9M9=H!8<!eL=8A;LG[!D:!"*+]<[!0O6a!+?==!*:J=:;D?G[!<L8AA!@=!=J8AF8;=H!MD?!?=;=:;9D:5!
L;;C<2ccK9;5;?==\==C=?<DM;>8?=5BDKc5!!

(=I8?HA=<<!DM!;L=9?!CLG<9B8A!BD:H9;9D:7!<C=B98A!<;8;F<!<L8AA!:D;!@=!I9J=:!;D!CA8:;<!;L8;!8?=!A9<;=H!D:!;L=!
e"8<<8BLF<=;;<!'?DL9@9;=H!'A8:;!b9<;[7!BF??=:;!=H9;9D:7!8<!CF@A9<L=H!@G!;L=!"#!&Z=BF;9J=!,MM9B=!DM!
&:=?IG!8:H!&:J9?D:K=:;8A!#MM89?<2!!L;;C2cc>>>5K8<<5IDJc==8c8I=:B9=<c8I?cM8?KP
C?DHFB;<cCA8:;<cK8<<8BLF<=;;<PC?DL9@9;=HPCA8:;PA9<;5L;KA!

!!
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!

"*$*"*d&!&..&)+-!,$!"*)(,)b*"#+&!!
(&.&(&$)&!-*+&-!/0!-,*b!h!/&%!)Y5N7!-,*b!h!/&%!)Y56O!!

!

"#$%#$!

"9:9K9`=!=MM=B;<!D:!K9B?DBA9K8;=!8:H!LFK8:!8:H!>9AHA9M=!L8@9;8;!@G!F<9:I!J=I=;8;9D:!9:!<;?8;=I9B!
ADB8;9D:<!;D!?=HFB=!=:=?IG!BD:<FKC;9D:!8:H!L=8;!9<A8:H!=MM=B;<5!!

&'()#*%#$!+($,!-.*/01!23.'1!

!

4536%7$!4%5835*.#7%!

#A9I:!>9;L!-*+&-!J0!)?=H9;!Y5N!Q(=HFB=!F?@8:!L=8;!9<A8:H!=MM=B;<R!@G!F<9:I!=Z9<;9:I!CA8:;!K8;=?98A!8:H!
9:<;8AA9:I!CA8:;<!;L8;!C?DJ9H=!<L8H=!DJ=?!C8J9:I!8?=8<5!W<=!MD?KFA8!C?DJ9H=H!@G!-*+&-!;D!K=8<F?=!
?=HFB;9D:!DM!F?@8:!L=8;!9<A8:H!=MM=B;!MD?!<9;=!C8J9:I!8:H!<;?FB;F?=<!D?!8A;=?:8;9J=!8CC?D8BL!F<9:I!<DA8?!
?=MA=B;8:B=!9:H=Z!Q-(*R!8:H!<DA8?!?=MA=B;8:B=!Q-(R!8<!C?DJ9H=H!@G!-*+&-5!!!!

#A9I:!>9;L!-*+&-!J0!)?=H9;!Y56O!!P!-;FHG!;L=!DC;9D:<!MD?!J=I=;8;9D:2!!?=HFB=!=:=?IG!F<=7!C?DJ9H=!<L8H=7!
C?DJ9H=!>9:H@?=8\5!!

-'.5(8(7.$(3#1!

$D;=!)?=H9;!Y5N!9<!;L=!<8K=!8<!;L=!b&&1!J!Y!)?=H9;!MD?!_=8;!*<A8:H!(=HFB;9D:5!!+L=!b&&1!B?=H9;!8A<D!
8AAD><!MD?!8:!DC;9D:8A!BDKCA98:B=!C8;L!;D!C?DJ9H=!BDJ=?=H!C8?\9:I5!!!

$D;=7!8A;LDFIL!b&&1!<FII=<;<!;L8;!A8:H<B8C=!B8:!@=!F<=H!8<!8!<;?8;=IG!;D!?=HFB=!@F9AH9:I!=:=?IG!F<=7!
-*+&-!J50!)?=H9;!Y56O!=<;8@A9<L=<!B?9;=?98!MD?!F<9:I!A8:H<B8C=!;D!?=HFB=!=:=?IG!F<=5!

9$5.$%)(%1!.#:!;33'<($!

'A8B=K=:;!DM!;?==<!MD?!B?=8;9:I!>9:H@?=8\<2!L;;C2cc:M<5F:A5=HFcHDBFK=:;<c>9:H@?=8\H=<9I:5CHM!

!
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'A8B=K=:;!DM!;?==!MD?!K8Z9K9`9:I!<L8H=!@=:=M9;<2!L;;C<2cc>>>5=C85IDJc<9;=<cC?DHFB;9D:cM9A=<c0O6YP
OUcHDBFK=:;<c;?==<8:HJ=IBDKC=:H9FK5CHM!!

'(,/*1&!,'+*"W"!-*+&!
#))&--*^*b*+g7!-#.&+g7!#$1!
3#g.*$1*$%!!
(&.&(&$)&!-*+&-!/0!__3^!)U50! !

!

"#$%#$!

*:B?=8<=!<9;=<!F<=?<]!8@9A9;G!;D!F:H=?<;8:H!8:H!8BB=<<!DF;HDD?!<C8B=<!@G!9:BD?CD?8;9:I!=A=K=:;<!DM!
8BB=<<9@9A9;G!8:H!CF@A9BAG!8J89A8@A=!D:P<9;=!=J=:;<7!M8B9A9;9=<7!8K=:9;9=<7!D?!C?DI?8KK9:I5!!

&'()#*%#$!+($,!-.*/01!23.'1!

!

4536%7$!4%5835*.#7%!

#A9I:!>9;L!-*+&-!J0!)U50!Q'?DJ9H=!DC;9KFK!<9;=!8BB=<<9@9A9;G7!<8M=;G7!8:H!>8GM9:H9:IR!@G!C?DJ9H9:I!<9;=!
8BB=<<!8:H!F<8@9A9;G7!9KC?DJ9:I!<8M=;G7!8:H!B?=8;9:I!8:!=:J9?D:K=:;!;L8;!K8\=<!9;!=8<G!8:H!9:;F9;9J=!MD?!
F<=?<!;D!D?9=:;!;L=K<=AJ=<!8:H!:8J9I8;=!M?DK!CA8B=!;D!CA8B=5!!!

-'.5(8(7.$(3#1!

3L=?=J=?!CD<<9@A=7!H=<9I:!;L=!8BB=<<9@A=!?DF;=!<D!;L8;!9;!9<!8A<D!;L=!K89:!?DF;=!;D!;L=!@F9AH9:I!MD?!
=J=?GD:=5!+L9<!B8:!@=!HD:=!@G!F<9:I!C8J=K=:;!<ADC=<!=EF8A!;D!VT!D?!A=<<!Q$,+&2!F<9:I!8!K8Z9KFK!
Y5VT!<ADC=!9<!?=BDKK=:H=H!;D!8AAD>!MD?!BD:<;?FB;9D:!;DA=?8:B=<5!(=J9=>!"*+!-9;=!-;8:H8?H<!
eb8:H<B8C=!8:H!-9;=!+L=K8;9B!.DAH=?[!<=B;9D:!654!#1#!8:H!"##^!)DKCA98:B=!MD?!"*+!?=BDKK=:H=H!
<ADC=<5R!

9$5.$%)(%1!.#:!;33'<($!

19<BF<<!D:ID9:I!=MMD?;<!>9;L!"*+!,MM9B=!DM!)8KCF<!'A8::9:I5!!
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-W'',(+!_W"#$!3&bbP^&*$%!!
(&.&(&$)&!-*+&-!/0!__3^!)U5Y7!__3^!)U5V7!__3^!)U5U! !

!

"#$%#$!

*KC?DJ=!LFK8:!L=8A;L!8:H!>=AAP@=9:I!@G!C?DJ9H9:I!J9<F8A!8:H!CLG<9B8A!BD::=B;9D:<!;D!?=<;D?8;9J=!
DF;HDD?!<C8B=<7!=:BDF?8I=!DF;HDD?!CLG<9B8A!8B;9J9;G!8:H!<FCCD?;!C=DCA=!I8;L=?9:I7!=8;9:I7!>D?\9:I!8:H!
CA8G9:I!;DI=;L=?5!!

&'()#*%#$!+($,!-.*/01!23.'1!

!

4536%7$!4%5835*.#7%!

#A9I:!>9;L!-*+&-!J0!)U5Y!Q-FCCD?;!K=:;8A!?=<;D?8;9D:R!@G!C?DJ9H9:I!8BB=<<9@A=7!EF9=;!DF;HDD?!<C8B=<!
;L8;!9:BAFH=!<=8;9:I!MD?!M9J=!C=?B=:;!DM!;D;8A!<9;=!F<=?<7!J9<F8A!8:H!CLG<9B8A!8BB=<<!;D!J=I=;8;9D:7!
=A=K=:;<!;L8;!?=HFB=!:D9<=!8:H!K9;9I8;=!:=I8;9J=!H9<;?8B;9D:<7!8:H!=A=K=:;<!;L8;!8HH?=<<!K9B?DBA9K8;=!
8:H!D;L=?!<9;=P<C=B9M9B!BD:H9;9D:<!Q=5I5!<F:7!<L8H=7!>9:HR5!.D?!<9;=<!>9;L!?=IFA8?AG!DBBFC9=H!@F9AH9:I<7!
C?DJ9H=!F:D@<;?FB;=H!J9=><!DM!J=I=;8;9D:7!M?DK!VO!C=?B=:;!DM!BDKKD:!<C8B=<!Q=5I57!DMM9B=!<C8B=<7!
BA8<<?DDK<7!>89;9:I!?DDK<7!A9J9:I!8?=8<7!H9:9:I!?DDK<R5!!

#A9I:!>9;L!-*+&-!J0!)U5V!Q-FCCD?;!CLG<9B8A!8B;9J9;GR!@G!H=J=ADC9:I!8:H!9KCA=K=:;9:I!8!MF:B;9D:8A!CA8:!
;L8;!=:BDF?8I=<!DF;HDD?!CLG<9B8A!8B;9J9;G7!C?DJ9H=!<=?J9B=<!;D!<FCCD?;!<9;=!F<=?<!HF?9:I!CLG<9B8A!8B;9J9;G7!
8:H!BD:<9H=?<!DF;HDD?!CLG<9B8A!8B;9J9;G!M=8;F?=<5!

#A9I:!>9;L!-*+&-!J0!)U5U!Q-FCCD?;!<DB98A!BD::=B;9D:R!@G!C?DJ9H9:I!DF;HDD?!<C8B=<!;D!=:BDF?8I=!<DB98A!
BD::=B;9D:<!;L8;!9:BAFH=!<=8;9:I!MD?!8!K9:9KFK!DM!6O!C=?B=:;!DM!;L=!;D;8A!<9;=!F<=?<!;L8;!8BBDKKDH8;=!
8!J8?9=;G!DM!I?DFC!<9`=<!8:H!9<!8CC?DC?98;=!;D!;L=!<9;=k!=A=K=:;<!;L8;!8HH?=<<!K9B?DBA9K8;=!8:H!D;L=?!
<9;=P<C=B9M9B!BD:H9;9D:<!Q=5I5!<F:7!<L8H=7!>9:HRk!8:H!8K=:9;9=<7!<=?J9B=<7!D?!8B;9J9;G!<C8B=<!Q=5I5!I8K=<7!
>9?=A=<<!8BB=<<7!MDDH!BD:B=<<9D:<7!C9B:9B!D?!H9:9:I!8?=8<7!DF;HDD?!8FH9;D?9FK<7!CA8GI?DF:H]<7!M8?K=?<]!
K8?\=;<R!

-'.5(8(7.$(3#1!
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.D?!)?=H9;!)U5V!Q-FCCD?;!CLG<9B8A!8B;9J9;GR7!H9<?=I8?H!;L=!?=EF9?=K=:;!;D!C?DJ9H=!8;!A=8<;!;>D!DM!;L=!
MDAAD>9:I!M9J=!DF;HDD?!CLG<9B8A!8B;9J9;G!M=8;F?=<5!!+L=!:FK@=?!DM!DF;HDD?!CLG<9B8A!8B;9J9;9=<!HD=<!:D;!
:==H!;D!@=!EF8:;9M9=H!F:A=<<!?=EF9?=H!@G!"*+!CA8::9:IcM8B9A9;9=<!<;8MM5!

3D?\!>9;L!"*+!'A8::9:I!;D!H=;=?K9:=!;L=!@=<;!8:H!L9IL=<;!F<=!DM!DF;HDD?!<C8B=<!MD?!=8BL!H=J=ADCK=:;!
8?=85!

)D:<9H=?!;L=!<B8A=!DM!"*+]<!F?@8:!B8KCF<!8:H!=J8AF8;=!8HX8B=:B9=<!;D!=Z9<;9:I!CLG<9B8A!DF;HDD?!
8B;9J9;9=<!8:H!<DB98A!<C8B=<7!?=A8;9J=!;D!>L8;!>DFAH!@=!8CC?DC?98;=!8:H!H=<9?8@A=!D:!;L=!C?DCD<=H!
H=J=ADCK=:;!<9;=5!!

9$5.$%)(%1!.#:!;33'<($!

19<BF<<!D:ID9:I!=MMD?;<!>9;L!"*+!,MM9B=!DM!)8KCF<!'A8::9:I5!

_FK8:!>=AAP@=9:I2!(=<;D?8;9J=!^=:=M9;<!DM!$8;F?=2!+D>8?H!8:!*:;=I?8;=H!.?8K=>D?\7!@G!-;=CL=:!
j8CA8:!L;;C2cc>>>5>9=:=?`=9;F:I58;cf=KfH8;=:cf>`Dc0O6VcOScOac6VOSOaf6a6Of\8CA8:f<5f6NNV65CHM!

!!

!


