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1.  How Do We Define and Measure Sustainability?
 TRIPLE BOTTOM LINE 
 MSBA  / 3rd PARTY RATING SYSTEMS 
 RESPONSIBLE RESOURCE USE 

 MATERIAL HEALTH 

 SITE DESIGN 

 RESILIENCY

2.  How Do We Make Decisions?

3.  How are Schools Achieving Deep Green?
 Case Study 1 

 Case Study 2 

 Case Study 3
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EXPANDING OUR DEFINITION Educational Community
Cultivating a shared sense of community

Improves conservation awareness 

Potential for curriculum integration

 

Environmental Stewardship  
Responsible Resource Use (water + energy)

CO2 Emissions

Material Health

Site Ecology

Resiliency

Flexibility and Reliability  
Resiliency 
Layout and Load Adaptability

Ease of Maintenance

Proven technology vs innovation?
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3rd Party Rating Systems
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3RD PARTY CERTIFICATION 

SUSTAINABILITY MEETING MARCH 30TH 2015

Building 
Code

ZNEB 
Building

LEED V4

v2009
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Minimum Requirement
Certified Level (40 points) 
10% energy savings
(3 OEP points)

Additional 2% 
Reimbursement  
20% energy savings from 
MA base energy code
(8 OEP points)

115 Points

LEED-S v4
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Responsible Resource Use
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RESPONSIBLE RESOURCE USE

EUI (Energy Use Intensity)  
 
 
kBTU / square foot of building area p/year 
 
Building equivalent of “miles per/gallon”

Measurement informs life cycle costing
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RESPONSIBLE RESOURCE USE

WUI (Water Use Intensity)  
 
 
Gallons / square foot of building area p/year

Includes site use

Requires campus wide strategy



DEC 07, 2017

RESPONSIBLE RESOURCE USENREL Definitions: Accounting for Energy
4

Energy at the Site: Energy at the Source:

Energy by Cost: Energy Emissions:

NREL Definitions: Accounting For Energy
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RESPONSIBLE RESOURCE USE

How Do We Define a Net Zero Energy Project

NREL Definitions: Renewable Energy
5

NZEB:A Renewable energy harvested within the building footprint

NZEB:B Renewable energy harvested within the building footprint and on the site

NZEB:C Renewable energy harvested within the building footprint, on site or by  
renewable sources imported to the site

NZEB:D Renewable energy harvested within building footprint and/or on site and 
supplemented by purchased renewable energy certificates

Net-Zero Energy Buildings: A Classification System Based on Renewable Energy Supply Options, NREL, June 2010
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TARGET EUI  

BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

Business as Usual
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BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

Defining an Energy Budget

TARGET EUI  
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BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

What if we find the ideal orientation for building performance?

TARGET EUI  
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BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

What if we specify the most efficient systems? 

TARGET EUI  
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BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

What if we explore innovative ways to use the site?

TARGET EUI  
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BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

What if we take a campus approach to energy?

TARGET EUI  
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BASELINE ENERGY USE INTENSITY -  EUI - 110 

RESPONSIBLE RESOURCE USE

What if we invest in on-site energy generation?

TARGET EUI  



DEC 07, 2017

Site Design



DEC 07, 2017

SITE DESIGN

Bioretention

What if the site design utilizes green infrastructure? 

Stormwater 
Planters
 
 

Permeable 
Paving
 
 

Rainwater 
Harvesting
 
 

Green Roofs
 
 

Green Roofs

Massachusetts General Hospital – The Yawkey Center

Green roofs reduce impervious cover and runoff volume, 

increase evapotranspiration, provide primary water 

quality treatment, and help reduce the peak rate and 

volume of stormwater for small storm events

Stamford Environmental Magnet School

Bioretention

Stormwater Planters

Tree Box Filters

Infiltration

Permeable Pavement

Rainwater Harvesting

Green Roofs

• ‘Stackable Solution’

• Suitable soil conditions

• Reduce size + cost closed drainage system

Green Infrastructure Elements – Porous Asphalt

$1.00 - $4.00 per gallon (HIGH)

Rainwater Harvesting

Peabody Square, Dorchester, MA

Design 

Considerations

Construction

Considerations

Operations & 

Maintenance

Cost

• Appropriate in dense urban 

settings

• Can be added as a retrofit

• Can be designed to offset 

potable water use for 

irrigation, toilet flushing, etc. 

(financial savings) 

• Must design foundation for 

cistern weight if within 

structure

• Above ground cisterns should 

be secured in place

• Below ground cisterns should 

be secured for buoyancy

• Tanks above ground should 

have covers/screens to prevent 

mosquito breeding

• Inspect seal to prevent leaks 

and mosquito breeding

• Clean gutters and roof to 

prevent conveyance of debris 

to cistern

• Inspect overflow pipe to 

ensure proper drainage during 

large storm events

Bioretention

Stormwater Planters

Tree Box Filters

Infiltration

Permeable Pavement

Rainwater Harvesting

Green Roofs

Kroon Hall, Yale University, New Haven, CT

Filters, absorbs, and breaks down pollutants, and serves as 

visual amenities in urban sidewalks and streetscapes

Stormwater Planters

Bioretention

Stormwater Planters

Tree Box Filters

Infiltration

Permeable Pavement

Rainwater Harvesting

Green Roofs

Portland, Oregon, Green Street

• Dynamic landscape system with subsurface filtration and storage

• Effective removal of sediment, petroleum, and nutrients

• Best used as a local stormwater control, relatively small drainage areas

• Pretreatment needed – catch basins and/or sediment forebay

Green Infrastructure Elements – Bioretention
• Construction

• Post Construction
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JUNE JORDAN SCHOOL OF EQUITY
12/09/2016

Keyword Diagram

JUNE JORDAN SCHOOL OF EQUITY
12/09/2016

Ecology System Diagram

PUMPKIN FIELD
PURPLE NEEDLE
GRASSLAND

FRUIT ORCARD

BIOSWALE

RED FESCUE 
PRAIRIE

COYOTE 
SCRUB

NATIVE 
BUCKEYE 
GROVE

June Jorden School of Equity, San Francisco 
SITE DESIGN

What if the site performs as an educational and  habitat rich envronment?
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Pond/Bioswale Ecosystem Native Buckeye And Bunchgrass 
Meadow Ecosystem 

JUNE JORDAN SCHOOL OF EQUITY
12/09/2016

Grassland Ecosystem

June Jorden School of Equity, San Francisco 
SITE DESIGN

What if the site performs as an educational and  habitat rich envronment?
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Material Health
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2Healthy Materials 101: The Designer’s Role | June 2017 | perkinswill.com

We know the 
impact of 
buildings on 
the 
environment.

MATERIAL HEALTH

We know the impacts of 
buildings on our resources 
and the environment 

2Healthy Materials 101: The Designer’s Role | June 2017 | perkinswill.com

We know the 
impact of 
buildings on 
the 
environment.
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MATERIAL HEALTH

...but what is the impact of 
the built environment on our 
health? 

We know the impacts of 
buildings on our resources 
and the environment 

14Healthy Materials 101: The Designer’s Role | June 2017 | perkinswill.com

US CHEMICALS POLICY

• 84,000 chemicals registered in the United States

• 62,000 were grandfathered in when the law was 
enacted

• About 700 are introduced per year

• 650 are monitored through the EPA Toxic 
Release Inventory (TRI)

• Only 200 have been tested for threats to human 
health and safety

• Of these 200, 5 were partially regulated

• Only 1 chemical has been banned:

Toxic Substances Control Act (TSCA)

PCBs
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15Healthy Materials 101: The Designer’s Role | June 2017 | perkinswill.com

MATERIAL HEALTH
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28Healthy Materials 101: The Designer’s Role | June 2017 | perkinswill.com

MATERIAL HEALTH

What if we choose materials that consider a wider Belmont HS community?
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36Healthy Materials 101: The Designer’s Role | June 2017 | perkinswill.com

Resources
Suzanne.Drake@PerkinsWill.com

context
Perkins + Will Precautionary List 
transparency.perkinswill.com

Green Science Policy Institute
greensciencepolicy.org
saferinsulation.org

6 Classes of Harmful Chemicals
SixClasses.org

Center for Environmental Health
ceh.org/campaigns/flame-retardants

Chicago Tribune: Playing with Fire

HBO Documentary Film: Toxic Hot Seat

Product Databases
Portico
Mindful Materials
UL Spot
TCO Certified

product ingredient info
Healthy Building Network
healthybuilding.net

Declare
declareproducts.com

Health Product Declaration Collaborative
hpdcollaborative.org

Cradle to Cradle Products Innovation 
Institute
c2ccertified.org

Level / furniture certification program 
(BIFMA)
levelcertified.org

UL Lens

Fabric certification program (ACT)
contracttextiles.org

NeoCON 2017
HPD Collaborative
7th floor / Booth 7-1031

deep dive
Pharos Project
pharosproject.net

Greenscreen for Safer Chemicals
greenscreenchemicals.org

Information papers:
Healthy Environments: Strategies for 
Avoiding Flame Retardants in the Built 
Environment
Perkins+Will (2014)

Healthy Environments: What’s New (and 
What’s Not) with PVC
Perkins+Will (2015)

Healthy Environments: Understanding 
Antimicrobial Ingredients in Building 
Materials
Perkins+Will (2017)

Various topics
healthybuilding.net/content/research-and-
reports
buildinggreen.com/news
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Resiliency
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Strengthen facility resistance to weather events and resource depletion

Improve safety and stability during security incidents

Maintain continuity of school business and community activities during 
chronic and acute events 

Manage risk premiums associated with operations, insurance and 
financing

RESILIENCY
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RESILIENCY

SUSTAINABILITY RESILIENCY

DAYLIGHTING 
NATURAL VENTILATION 
RAINWATER HARVESTING 
BUILDING SHADING 
PASSIVE VENTILATION

FLOOD BARRIERS 
SITE RE-GRADING 
BACKUP POWER 
SECURITY

MATERIAL HEALTH 
EDUCATIONAL DISPLAYS 
SITE REMEDIATION 
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How Do We Make Decisions?
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MAKING DECISIONS
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Schematic Design: Integrated Workshops
10

MAKING DECISIONS
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Payback Tracking

Strategy Description upfront cost % of project budget annual $ savings payback (years) kBtu/SF/yr savings cost-effectiveness comments

PROPOSED STRATEGIES

Ground Source Heat Pump $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

High Performance 2-Pipe Fan Coil $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

Partial Cooling $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

Improved Wall & Roof Insulation $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!
As-built averages: R-29 walls and R-49 roof; compared with industry standard 
R-19 wall and R-? Roof

Improved Glazing $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0! 0.22 U-Factor, 0.44 SC

External Shading $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!
brise-soliel provides heat gain mitigation and improves user comfort without 
compromising daylight and views

Temperature Set Points (82° F / 68° F) $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0! 0.22 U-Factor, 0.44 SC

Point of Use Hot Water $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

Plug Load Control $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0! School policy to provide "smart power strips" for offices and classrooms

Solar Hot Water System $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

Expanding Day Lighting Sensor Controls $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

Exterior Lighting Controls $0.00 0.00% $0.00 #DIV/0! 0.00 #DIV/0!

Comprehensive Accepted Building Strategies -$                           0.00% -$                         #DIV/0!
Strategies are dependent on one another and may provide different results for 
different project types, locations, and strategy combinations

UNDER STUDY - TO GET TO ZNEB

PV Panels $0.00 0.00% -$                         #DIV/0!

Notes:

1. Assumed project construction budget: $115,400,000.00
2. Strategy costs are derived from actual project data and reflect dollar increase of material above base 20% reduction from ASHRAE 2010 requirements. 2030 Challenge reduction 70% is roughly equal 
3. kBtu/SF/yr refers to "site" energy consumption to an EUI of xx (xx% better than ASHRAE 2010
4. Based on reduced occupancy during summers

BELMONT HIGH SCHOOL ENERGY REDUCTION STRATEGIES

 

MAKING DECISIONS
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Case Studies
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ABOUT THIS PROJECT

1

Net Zero Energy Primary School
Kathleen Grimm School for Leadership and Sustainability (Staten Island, NY)

Pre-K – 5th Grade Net 
Zero Energy School

66,000 SF, 2-Stories, 
440 Students

• Integrated Metering 
and Dashboard 
System

• User & Occupant 
Engagement

• Geothermal Heating 
& Cooling System

• Daylight Harvesting
• Low-Flow Plumbing 

Fixtures
• Solar Thermal Hot 

Water
• Student Vegetable 

Garden/Greenhouse
Image Credit: Stark Video, Inc.

CASE STUDY- KATHLEEN GRIMM SCHOOL
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Kathleen Grimm School: Energy at Play
2

CASE STUDY- KATHLEEN GRIMM SCHOOL
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Kathleen Grimm School: Education & Feedback
3

CASE STUDY- KATHLEEN GRIMM SCHOOL
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Kathleen Grimm School: Teaching Tool
4

• Four themed teaching 
nodes
(Sun, Wind, Earth & Water)

• Real-time access to 
energy performance 
through school 
network

CASE STUDY- KATHLEEN GRIMM SCHOOL
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ABOUT THIS PROJECT

1

Supporting Community Carbon Neutral Initiative
Martin Luther King, Jr. School (Cambridge, MA)

Pre-K – 8th Grade 
Community School

NZE Goal in support of 
Cambridge Carbon 
Neutral Initiative

170,000 SF, 4-Stories, 
700 Students

• Hybrid Geothermal 
Heating & Cooling

• LED Lighting w/ 
Daylight Harvesting

• Storm Water 
Harvesting

• Student Garden

CASE STUDY- MARTIN LUTHER KING, JR SCHOOL
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MLK, Jr. School: Optimizing Daylight
3

CASE STUDIES- MARTIN LUTHER KING, JR SCHOOL
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MLK, Jr. School: Connect to Nature
4MLK, Jr. School: Connect to Nature

4 CASE STUDIES- MARTIN LUTHER KING, JR SCHOOL



DEC 07, 2017

CASE STUDY- PRINCETON, FRICK CHEMESTRY LAB

Case Study: Princeton University

Frick Chemistry Laboratory

Before After

Case Study: Princeton University

Frick Chemistry Laboratory

Before After
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CASE STUDY- PRINCETON, FRICK CHEMESTRY LAB

Runoff
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Case Study: Princeton University

Frick Chemistry Laboratory

Annual Water Balance Summary
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CASE STUDY- PRINCETON, FRICK CHEMESTRY LAB
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Case Study: Princeton University

Frick Chemistry Laboratory

Annual Water Balance Summary
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RainUSE® Software-Based ServiceCASE STUDY- PRINCETON, FRICK CHEMESTRY LAB

RainUSE® Software-Based Service
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Case Study: Princeton University

Frick Chemistry Laboratory

Before

After

CASE STUDY- PRINCETON, FRICK CHEMESTRY LAB
Case Study: Princeton University

Frick Chemistry Laboratory

Before

After
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Case Study: Princeton University

Frick Chemistry LaboratoryCASE STUDY- PRINCETON, FRICK CHEMESTRY LAB
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CASE STUDY- PRINCETON, FRICK CHEMESTRY LAB


