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Green Communities Division

The energy hub faall Massachusetts cities and towns,
not just designated Green Communities.
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Green Communities Division - Programs & Resources for

Municipalities

A Green Communities Designation and Grant Program
A MassEnergyinsiglenergy tracking and analysis tool
A Municipal Energy Technical Assistance

A Website filled with tools & resources
WWW.mass.qgov/orgs/greegsommunitiesdivision

A Email updates via-blastsc Sign up by sending an email to:
join-ene-greencommunities@listserv.state.ma.us

Helping Massachusetts Municipalities Create a Clean,
AR TRE T e o ke R et buRCES Affordable, and Resilient Energy Future
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http://www.mass.gov/orgs/green-communities-division
mailto:join-ene-greencommunities@listserv.state.ma.us

Green Communities Regional Coordinators

Regional Coordinators act as direct liaisons with cities and towns on
energy efficiency and renewable energy activities

Located at each of the DEP Regional Offices

WERO i SPRINGFIELD: Mark Rabinsky
Mark.Rabinsky@mass.qgov
413-755-2232

617-823-4588 - cell

NERO i WILMINGTON: Neal Duffy
Neal.Duffy@mass.gov
978-694-3315
857-276-8654 - cell

CERO i WORCESTER: Kelly Brown
Kelly.Brown@mass.gov
508-767-2703
617-780-8144 - cell

SERO i LAKEVILLE: Lisa Sullivan
Lisa.M.Sullivan@mass.gov
508-946-2822
617-312-4018 - cell

Helping Massachusetts Municipalities Create A Greener Energy Future L P bt



mailto:Lisa.M.Sullivan@mass.gov
mailto:Kelly.Brown@mass.gov
mailto:Jim.Barry@mass.gov

Recording & Presentation

The webinar is being recorded and will be available on our website In
approximately 48 hours at:

WWW.mass.qov/orgs/greesommunitiesdivisiornrmassdoer

Click on the camera icon top right of your screen to save any slides for
future reference

Use the Q & A icon on your screen to type in questions

ssssssssssss Helping Massachusetts Municipalities Create A Greener Energy Future
DEPARTMENT OF ENERGY RESOURCES



http://www.mass.gov/eea/energy-utilities-clean-tech/webinars.html
http://www.mass.gov/energy/greencommunities

Climate Bill Sighed March 2021

The legislation signed by Governor
Baker updates the greenhouse gas
emissions limits related to the 2008
Global Warming Solutions Act,
commits Massachusetts to achieve
Net Zero emissions in 2050, and
authorizes the Secretary of Energy
and Environmental Affairs (EEA) to
establish an emissions limit of no
less than 50% for 2030, and no
less than 75% for 2040.
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State Policy Goals

» Two Year Research Effort

» Comprehensive Understanding of
30-year Transition to Net Zero

» Focused on Implementation
» Inform Near-Term Decision-Making

» Results Published Dec. 30, 2020
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Strategies to Achieve Net Zero

4 key components of deep decarbonization guided development of implementation strategies:

To reduce emissions from
energy demand in end uses
through electrification, fuel
switching, efficiency, and
flexibility.

Figue 5 Fourksy Dlars of decarbonizaion” for the Lommomeealth

Energy Efficiency Decarbonizing Carbon

and Flexibility Energy Supply Sequestration

To relia w-to-zero H‘
carbon energy resources to H— Sy e 1.
Massachusetts residents.

To minimize residual emissions
and maximize cost-effective
carbon dioxide removal and
storage.

For More Information: . mass.gov/2050Roadmap




How Weol | Get T h ¢

Massachusetts electric grid emissions are
declining significantly. By 2050, grid emissions
will be less than 1/3 of what they are today.

800 Therefore, a major emission reduction strategy is
to swap from fossil fuel to efficient electric grid
wherever possible.
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Massachusetts Department
of Energy Resources




OIL PROPANE GAS ELECTRIC ELECTRIC ELECTRIC

RESISTANCE COLD CLIMATE GROUND
AIR SOURCE SOURCE
HEAT PUMP HEAT PUMP

Pounds of emissions to deliver 1 MMBtu of

heat into a space (in 2020)

45% Less
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v Maintenance friendly
v Cost parity; cost savings ~e
v Less complicated e

Zero Energy Schools Toolkit

May 2020
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Zero Energy Buildings S
in Massachusetts:

Saving Money from the Start
i1 2019 Report "
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2 INREL

Transforming

Decarbonizing Public Sector Buildings

A Guide to Zero Energy
and Zero Energy Ready

November 2020

K-12 Schools

Paul Torcellini and Kim Trenbath, NREL
Nathaniel Allen, U.S. Department of Energy
Maureen Mdntyre, Mcintyre Communications Inc.




Todayos Presenters

Denise Rouleau T New Construction Program Manager, MassSave™
National Grid

Roberto Fitzgerald I AIA, LEED AP, Dore & Whittier
Architecture/Project Management

Mike Quinlan T Chair, Medfield School Building Committee, AIA,
Compass Project Management
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Mass save

DOER Planning and Building High
Performing Buildings

WE ARE MASS SAVE":

i Columbia Gass EVERSSURCE < liberty utilities  nationalgrid <7 Unitil

B



Who Is Mass Save? = aally S8

WE ARE MASS SAVE":

BERKSHIRE
GAS

An AVANGRID Company

EVERS=URCE

58 Liberty: nationalgrid < Unitil

AHel ping residents and bu
across Massachusetts save money and
energy, leading our state to a clean and
energy efficient fu



Mass save

=Change of use
- =New tenant
=Ex. Retail to office

=Ground-up _
=Addition

New Major
Construction Renovations

New Equipment
Equipment Replacement




When Should We be Reaching Out? m?ﬁ!%,e-

Need Engagement

| |

FeasibilityConceptual Schematic Design (SD)

Design Development Construction

(DD) Document (CD) Construction Bid




Terminology Primer
mass save

~

f Energy Use Intensity (kBtu/sf/yr) . Buildings that consume as much energy as

* Allows comparison between buildings they produce over a 1 year period
* Related terms: zero net ready, zero net
carbon, zero net emissions

Zero Net Energy

The Future!



Program EUI Pivot m%!r%ea

AA Focus on EUI = More Efficient Building

¥V > D> ¥V DOV

Building

Operating
EUI

Designed
EUI




C&I New Construction Program Pathways :
mMass save

A Path for Each New Construction Project

Zero Net Energy/Deep Whole Building EUI Whole Building System -
Energy Savings Reduction - Streamlined - Prescriptive and
modeling required modeling not required limited Custom

(20,000 sf or greater) (50,000 sf or greater) (20,000 sf1 100,000) (<20,000 sf and Other)

K-12 School Large Lab Building Senior living Interiors project



Path 1: Zero Net Energy/Deep Energy Savings

Mass save

o USGBC Green Building Intent | |
" of the Year 2019 A Drive projects toward ZNE and low EUI in operation -

focus on outcomes

Requirements

A ZNE or Zero Net Ready

A Minimum 20,000 sf heated and cooled space

A Engage Mass Save Sponsors by early schematic
A Achieve 25 site EUI or lower

A Participate through post-occupancy period

Incentives
A Mass Save Sponsors provides a zero net energy
expert and cost shares services

Cambridge King Open/Cambridge A Final incentives based on actual performance
Street Upper School A Construction incentive

A Opened Fall 2019 A Post occupancy incentive

A All electric A Certification incentives

A About 1,000,000 in annual kWh A Design team incentives

savings



Path 1: Zero Net Energy/Deep Energy Savings m%ﬁra%e

Customer Incentives

Construction Paid if project design achieves 25 $1.25/sf
Incentive EUI or negotiated EUI target '
Available after 1-year post-

occupancy period if project achieves $1.00/sf
target EUI

Post Occupancy
Incentive

ZNE or PH
Certification
Incentive

Verification Incentive Optional scope to conduct data 50% of fee up to
review to identify and correct issues $10,000
Design Team Incentives

Calculated at $0.20/sf and capped at $15,000, but not less than $8,000 per project

Paid for project ZNE or PH

certification $3,000




Path 2: Whole Building EUI Reduction

Mass save

Intent
A Drive projects toward low EUIs

Requirements

A Minimum 50,000 sf of heated and cooled space

A Early engagement in design development

A Projects must anticipate at least 10% EUI reduction

Incentives
ke “ A Tiers T incentive rates increase with deeper savings
U M. A Design team incentives up to $15k
o ;‘m}!-'," "'" o A Energy modeling required i program sponsors cover 75% of
Wit ;‘;l—“"i: Bt R (e fee

CAE el
W b




Path 2: Whole Building EUI Reduction

Mass save

Customer Incentives

Percent EUI Reduction Rate
10.0% - 14.9% $0.35/sf
15.0% - 19.9% $0.50/sf
20.0% - 24.9% $0.75/sft
25.0% and above $1.25/sf
Verification incentive 50% of fee up to $10,000

Design Team Incentives

Rates Vary by Tier

Based on Percent EUI Reduction (capped at $15,000 per project)




Lead Information Needed mass save

Type of building SF of Design Stage of Design

https://www.masssave.com/en/saving/business-rebates/new-buildings-and-major-renovations



New Program Resources madd LE

MassSave.com

https://www.masssave.com/en/savi
ng/business-rebates/new-buildings-
and-major-renovations

AProgram summary and individual
pathway overviews

AProgram Memorandums of
Understanding (MOUS)



https://www.masssave.com/en/saving/business-rebates/new-buildings-and-major-renovations
https://www.masssave.com/en/saving/business-rebates/new-buildings-and-major-renovations

Contacts

Mass save

Kim Cullinane

Sr. Energy Efficiency Consultant, Eversource
Kim.cullinane@eversource.com

(508) 353-5806

Denise Rouleau
Lead Program Manger, National Grid

Jodi Beebe
Project Manager, On behalf of National Grid,
jordana.c.beebe@leidos.com

(617) 631 - 6039

Brad Hunter

Sr. Energy Efficiency Program Coordinator, Unitil
hunterb@unitil.com

(603) 294-5231

Margaret Song

Commercial & Industrial Program Manager, Cape Light
Compact

msong@capelightcompact.org

(508) 375-6843

Shane Heneghen

Program Manager - Energy Efficiency, Liberty Utilities
Shane.Heneghen@libertyutilities.com

(774) 488-6224

Brandon Mark

Energy Engineer - C&l, Conservation and Load
Management, Berkshire Gas

bmark@uinet.com

(203) 506 | 7487


mailto:kim.cullinane@eversource.com
mailto:jordana.c.beebe@leidos.com
mailto:hunterb@unitil.com
mailto:msong@capelightcompact.org
mailto:Shane.Heneghen@libertyutilities.com
mailto:bmark@uinet.com
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Sustainability Collaborators

Westwood Public Schools M Architect

DORE + WHITTIER

il

woll]

Mechanical Engineer

L
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Garcia, Galuska, Desousa

Town of Westwood

. The Green Engineer Sustainability
Sustainable Design Consulting Consultant

, EVERS=URCE Utility Company
COMPASS hgySNa t NR2SOG al yl 3SNI

PROJECT MANAGEMENT

Thornton Peer Review
Tomasetti Energy Modeling Consultant



A Overview
A Process

A Outcome




OVERVIEW
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113,141 sf building, 18.5 acre




PROCESS



Strategic Approach to Sustainabllity Integration

A ldentify stakeholders

A Embrace Collaboration : Architect, Engineer, Sustainability
Consultant, Utility Company/Peer Energy Consultant

A Initiate Sustainability Discussion EARLY
A Hold Charetteg INFORM, BRAINSTORM, PRIORITIZE

A Form Sustainability Subcommittee

A Meet regularly to study/present options, analyze information,
make decisions/recommendations



15t Charette: ldentifled Community Priorities

Westwood Resiliency & Sustainability Draft Comprehensive Plan

A Importance of this project: Schools are the largest
energy consumers/emitters

A Prioritize CO2 reductions
A New Net Zero energy standards for new Town buildings

A Phase out fossil fuel use

A Discourage new natural gas hookups

A Install EV chargers



Charette Resultstdentified Goals and Direction

Jan 2, 2020 HandoutGoals Sustainability Jan 30, 2020 Sustainability Charette

User Experience Outcomes

1. Passive House Design Standard as goal

2. Orientation of building 3rd Party Contification
.. Net Zero Energy

3. Oirientation of roof / eliminating penetrations to Building as Teaching Tool _ .

maximize PV /f«\ /7 Embodied Carbon Reduction
4. Minimize thermal bridging between exterior peniiicly / \ /

wall and inside to passive house standard \\ / / -
5. Super Insulation i closed cell foam topped off Q\\\/

with open cell foam to achieve R60 roof and 7 P,

\ = ¥ enewable Energy
R43 walls ' Wk

EV Charging Stations *

6. Slab design insulated from building

7. Triple pane argon filled windows L Loidigbu
8. Daylighting B o

9. HQ Air Exchange System Pdt&CYI:TmetRH e

10. Ground Source Heat Pump heating T e d
11. Integration of existing on-site solar into project Site Featuras gl fentures

Courtesy of: The Green Engineer I—



|dentified Goals and Direction

1. Provide a Sustainably Designed Building that
achieves a minimum of:

A 20% beyond current Energy Code

A LEED Certification and receive 2% points
from MSBA funding

2. Explore the capital cost and return on
investment (ROI) of achieving:

A Net Zero Energy (NZE or ZNE)

3. Leverage assistance from Eversource/Thornton
Tomasetti:

A Explore energy efficiency measures to
achieve a goal of EUI of 25




Other Considerations

4. Reduce Embodied Carbon footprint by exploring the use of Engineered
Cross Laminated Timber (CLT) vs. Steel Frame

OGN STO
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DORE + WHITTIER



Carbon Management

Carbon: Why is Carbon Management Important?

_ Global CO, Emissions by Sector

A Operational Carbon: released through
fossil fuels

A Embodied Carbon: amount of carbon

used to create a material
Industry

i.e. steel has high amount of embodied carbon, meanwhile wood has 30%
a very low amount)

. Building
Transportation Materials and
22% Construction

1%

Source: © 2018 2030, Inc. / Architecture 2030. All Rights Reserve d. Data Sources. d
UM Environment Global Status Report 2017; EIA International Energy Qutlook 2017

DORE + WHITTIER



Other Considerations

5. Explore the Use of Rainwater Capture for Reuse: irrigation/greywater

Less potable water used = water conservation

i - -
il *

—.,

DORE + WHITTIER



|dentified Goals and Direction

Net Zero Energy: What does it take to achieve this 0 target areas:
A Exterior Envelope
A Heating: Nat Gas vs. Air/Water Heat Pump vs. Geothermal

A Electricity Reductionsd Daylighting Opportunities, Plug Load
Management, Controls

A Renewable Energy: PV Panels on or ofite



|dentified Goals and Direction

Energy Use Intensity (EUI): energy consumed per square ft / year

Path to High Performance Schools/ZNE

ENVELOPE

» Limited amount of glass OCCUPANT ENGAGEMENT
» High Insulation levels » Sub-metering and friendly

» High performance windows competition

* Envelope commissioning = Wider set points

= Airtight building = Shared equipment

» Exterior shading

REDUCED LOADS HVAC
» LED Lighting » High Efficiency System

« Smart outlets » De-couple ventilation from

. Occupancv sensors conditioning
» Energy recovery

BASELINE BUILDING
typical school energy
usage in MA

Performance monitoring
ON-SITE PVs
Energy Use Intensity
kBtu/sf/yr
DORE + WHITTIER

Thornton Tomasetti




|dentified Goals and Direction

EUI 0 Frame of Reference / Benchmarking

Net Zero Energy

Benchmarking of Low Energy Use Intensity Schools in the Region

Blanchard Elern entary Schoo L‘l;):h.».'x‘nﬁ.‘|, MA*
Gates Elementary School, Acton, MA*

RJ Grey Junior High School, Acton, MA*

onant Elen entary S ?‘ru'!, Acton, MA*

Average School in Massachussetts

Acton-Boxborough Regional High School, Acton, MA*
High School, Topsham, ME

Elementary and Middle School, Greenwich, C1
Elementary School, Brookline, MA

|, Brookline, MA

figh Schc

ligh Sc Arlington, MA

A

Elementary School, Cambridge, MA *

Element iy School, Brookline, MA
Elementary School, Worcester, MA *
lementary School, Cambridge, MA
Elementary School, Westborough, MA

Elementary School, Lexington, MA

B uitra Low EUI Schools
B Regonal Baseline
AB Existing Schools

* Completed projects

|
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Thornton Tomasetti
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Outline Study Options Obtain Consensus

GOAL: Determine Sustainability approach for Return on Investment (ROI) over the life of the building

Baseline Project: MSBA Green Schools + Additional 2% reimbursement
||l.“‘ MSBA a. Achieve LEED @n &/ SNIAFASR IyR SEOSSR a! 9ySNBH@
b. Exceed base MA Energy Code by 20%

Study Possible Sustainability Alternatives:
A. Operational Carbon Reduction: Fossil Fuel Free / All Electric

Tier 1: Use Centralized Air/Water Heat Pump

Compressor.

Tier 2. Use Geothermal Heating System

d

DORE + WHITTIER



Outline Study Options Obtain Consensus

B. Embodied Carbon Reduction:

oV AR L Use Timber Frame Construction in lieu of Steel
4 i . \ Nt
= ) | ‘5">\ \x N\

d

DORE + WHITTIER



Investigation, Modeling and Analysis

EEEEEEEEEEEEE

Courtesyof: Thornton Tomasetti



