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Codes for Climate Webinar II:
IMass Save Electrification Incentives
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Notification of Recording

This meeting will be recorded and the
Metropolitan Area Planning Council (MAPC) may
choose to retain and distribute the video, still
Images, audio, and/or the chat transcript. By
continuing with this virtual meeting, you are
consenting to participated in a recorded event.
The recordings and chat transcript will be
considered a public record. If you do not feel
comfortable being recorded, please turn off your
camera and/or mute your microphone, or leave
the meeting.




Zoom Housekeeping

* Please keep yourself on
mute when not talking

« Use the chat feature to ask
guestions

» Rename yourself in zoom-
Name and Organization




Introductory Polls
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Today’s Agenda

« 12:00-12:10: Introductions and Housekeeping

« 12:10-12:25: Commercial New Construction Programs

« 12:25-12:35: Electric Vehicle (EV) Infrastructure Program

« 12:35-12:43: Acton-Boxborough Regional School District Project
« 12:43-12:58: Residential New Construction Programs

- 12:58-1.05: POAH Brewster Woods Affordable Housing Project
«  1:05-1:25: Q&A from the Zoom Chat

« 1:25-1:30: Closing



Mass Save
Commercial
Electrification
Programs for New

Construction r







Closing Question

What additional information would be helpful to
know about Mass Save for your community?



Upcoming MAPC Webinars

 How Healthy Homes are Tackling the Housing and
Climate Crises- Tuesday March 7t at 1:00 p.m.

* Energy Efficiency and Conservation Block Grant
(EECBG) Funding for Massachusetts Municipalities-
Thursday, March 16 at 11:00 a.m.



Contact Us

« MAPC: cleanenergy@mapc.org



mailto:cleanenergy@mapc.org
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Mass save

Commercial New Construction/Major

Renovation

Supporting Electrification and
Ultra Low EUIs with Enhanced Incentives

nationalgrid 5 Unitil



Agenda

LEGISLATIVE/REGULATORY/POLICY CONTEXT
OUR MAIN FOCUS: HEAT PUMPS AND EUI

PARTICIPATION PATHWAYS

THE VALUE MASS SAVE PROGRAMMING
ADDS




Legislative/Regulatory/Policy Context

New Building Codes Local Ordinances/Policies

IDER

boston planning &

development agency

Massachusetts Department Zero Net Carbon Building Zoning
of Energy Resources Initiative

State Legislation Federal Policy

INFLATION REDUCTION ACT,
OF 2022
AN ACT CREATING A NEXT-GENERATION ROADMAP FOR

MASSACHUSETTS CLIMATE POLICY.

Biden’s Goal: Net zero emissions economy

by no later than 2050




Definitions

ZERO NET

ENERGY
BUILDING

Buildings that produce as much
energy as they consume over a
year

Heat pumps, LED lighting, improved
iInsulation — lead to lower building
energy needs that can be offset by
solar energy production

EUI

(Energy Use
Intensity)

A measure of a building’s total
annual energy use divided by
Its square footage (Annual
kBtu/sf)

Similar to a miles per gallon metric,
but for buildings



Understanding Zero Net Energy Buildings:
Finding the Right Balance & Optimization

CONSUMPTION CONSUMPTION
Q Lighting Q Lighting
1‘-%1 Space Cooling $ Space Cooling
” Space Heating ‘9 Space Heating
‘ Hot Water ‘ Hot Water
g@ Fans & Pumps g@ Fans & Pumps
@ Appliances PRODUCTION \ @ Zppliances PRODUCTION

& Electronics & Electronics

Photo Credit: P. Torcellini, NREL



Mass Save Commercial New Construction & Major
Renovation Program Overview

Electrification/Decarbonization
(Heat pumps)

% SuilleTing Heat Pump Support Levels are Significant

Heat Pump Incentives
for Commercial

Low Energy Use Intensity (EUI) New Construction/Major Renovation Projects
and Net Zero

Air source heat pumps: $800/ton
Variable refrigerant flow (VRF): $1,200/ton
Ground source heat pumps:  $4,500/ton

Three paths to accommodate
project types and customers




New Building/Major Renovation
Participation Pathways

“ena iz s

Net Zero & Low Whole Building  High Performance
EUI Buildings EUI Reduction Buildings

Low EUI Pathways



Path 1. Net Zero & Low EUI Buildings

INTENT: For buildings 10,000 sf and greater

Drive projects toward net zero, low carbon and low EUI in operation - focus on performance
KEY PROGRAM DRIVER:

» Achieve a target site EUI in design, construction and operation

» Electrified systems

NET ZERO TECHNICAL SUPPORT

* Net zero design support
« Mass Save Sponsors will pay 50% up to $10,000
* Mass Save Sponsors will pay for optional Verification Incentive - 50% of fee up to $10,000

ACTON-BOXBOROUGH DOUGLAS-

GATES ELEMENTARY SCHOOL
Opened Fall 2022 | All electric




Path 1 Incentive Rates




Example — New Elementary School

172,000 SF new building
Solar PV: $2 million

Geothermal: 340 tons, 110 wells at
600" depth: $20 million

Target site EUI: 25




Path 2: Whole Building EUI Reduction

INTENT: For buildings 50,000 sf and greater

Large or complex projects, interested in setting an EUI reduction target, but not good
candidates for Path 1

KEY PROGRAM DRIVER:
« Lowest possible site EUI

 Building electrification

TECHNICAL ASSISTANCE
* Provide energy savings and decarbonization advice

« Sponsors of Mass Save will pay for energy modeling, charrette support, and mid
design review - up to 75% of the cost/Customer pays 25%

« Sponsors of Mass Save will pay for optional Verification Incentive - 50% of fee
up to $10,000

Note: This design-focused pathway does not have a post occupancy performance component,
which is the hallmark of Path 1



Path 2 Incentive Rates

Path 2: EUI Reduction Incentive Tiers

% Reduction Required to Participate

Incentive All sectors other . .
Rate Heat Pump Adder than office/labs Office Lab/office
Tier 4 $O35/Sf Air Source Heat Pump: S800/ton 10%-15% 5%-10% 15%-20%
Tier 3 $0.50/sf 15%-20% 10%-15% 20%-25%
Variable Refrigerant Flow: $1200/ton
Tier 2 S0.75/sf 20%-25% 15%-20% 25-30%
. Ground Source Heat Pump: $4,500/ton 20% and 30% and
Tier1l | S$1.25/sf 25% and above above above




Verification Incentive — Available for Path 1 & 2 Projects

Review control Multiple trend data Multiple EUI data
strategies at end of reviews at post pulls at post
design occupancy occupancy

Sponsors of Mass Save offers 50% cost
share up to $10,000 to cover this scope



Path 3: High Performance Buildings

INTENT:
Reduce building energy and decarbonize

Offer includes same per-ton Heat Pump incentives offered in other paths plus incentives for
other measures offered on a $/annual kwh or $/annual therm saved

TECHNICAL ASSISTANCE:
Expert support in identifying energy conservation and decarbonization strategies

TYPICAL PROJECTS

Customers with small and fast paced projects where customers do not wish to set and
pursue an EUI target

Projects that are not whole buildings (e.g., tenant fit outs, open air parking garages).

Projects where heavy process loads are the major energy savings focus (e.g., cannabis,
industrial).

Projects where customers have interest in discrete measures only
Projects engaging too late in design to participate in Path 1



What Can You Do?

1. Encourage project teams to set energy or carbon budgets (e.g.,
EUI targets) for new construction/major renovation projects

2. Suggest they include language in their RFS for design services
 EUI target or target range
* Net zero aspirations
 Reference Mass Save program participation as an objective

3. Advise project teams to contact their Mass Save Sponsor in
early feasibility/conceptual design

} Bring Mass Save Sponsors in here or
L Schematic Design (SD) | before architect is hired.
________Design Development (DD)
_______Construction Document (CD)

5
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onstruction



How Can Our Support Help Your
City/Town?

1.
2.

We can help projects in your town meet the Stretch Code
If you are considering adopting the Specialized Opt In
Code (Net Zero Code), our programs will help each
project meet this high bar.

Mass Save Sponsors make low carbon/low EUI projects
more affordable

Mass Save Sponsors provide technical support that
drives low carbon/low EUI building solutions




More at MassSave.com
masssave.com/cincmr

Kim Cullinane Caitlin Cantella
Eversource Cape Light Compact
kim.cullinane@eversource.com Caitlin.cantella@capelightcompact.org

Denise Rouleau Brad Hunter
National Grid Unitil
Denise.rouleau@nationalgrid.com hunterb@unitil.com
Matt Caffrey Brandon Mark
Liberty Utilities Berkshire Gas

matthew.caffrey@libertyutilities.com bmark@uinet.com



mailto:kim.cullinane@eversource.com
mailto:msong@capelightcompact.org
mailto:hunterb@unitil.com
mailto:Stephanie.Terach@libertyutilities.com
mailto:Denise.rouleau@nationalgrid.com
mailto:bmark@uinet.com
https://www.masssave.com/business/programs-and-services/new-construction-and-major-renovations

e Thanks for
mass save ||Sten|ﬂg




EVERS=URCE

MA EV Phase 2
Programs



Why Clean Transportation?

Emissions-wide GHG Emissions by Sector
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Source: MassDEP (2022). Massachusetts Clean Energy and Climate Plan for 2025 and 2030

Emissions reduction as percentage from 1990 level



Level 1 Level 2 Level 3
Residential Residential & Commercial Commercial
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120V 240V 480V
@ o
TYPES OFEV Fast Charger
Uses a standard outlet Uses a 240V outlet Hardwired
CHARG I NG Adds 5 miles per Can also be hardwired Adds 60-100 miles per
hour of charge Adds 20-60 miles per 20 minutes of charge

hour of charge




TYPES OF EV
CHARGING

Level 1
Residential

120V

)

Uses a standard outlet

Adds 5 miles per
hour of charge

Level 2
Residential & Commercial

- (19

240V

Uses a 240V outlet
Can also be hardwired

Adds 20-60 miles per
hour of charge

Level 3
Commercial

480V

DC
Fast Charger

Hardwired

Adds 60-100 miles per
20 minutes of charge




Phase 1 Program Success

$55 million spent in Eversource’s MA Electric Service Territory over 4 years

100% of infrastructure costs covered — 50-90% of project costs
100% of EVSE cost in Environmental Justice Communities

b e T L o \.g "
l‘ bt “ i | -
/ North Qdams;: 4 ) § +\ Wm:h"élndon - 2
& 1 ’
X . \ Ashburnham —3

430 unique charging sites
2100 charge ports installed

% Gardner Fltchburg
r ntague Leoml

North !
Ve

;f"'eat Barington S Nl Ho ?l oke ‘
i) e . f .
{ %estf eld ﬁ ‘

‘ Sy

= olR

(or) < >
3 W ns'&c’:l'('e't'i
3 > ‘§ . Attl
\ n Slmsbury ¥ o o i
H ] LY
.

\

(4e)

>
)
thbrldge Sy

L S

) . i : o)

5\ Tom gton ' g Windsor fﬁon N .
SRR / O *ﬁéﬂ@ anchester s~
S - gto

Farmlngton
/Bristol” Nev

4 1 /' . ‘ 3

) Watertown gq; hington v (2]
| Waterbury @< Middletown
! &

A \\’1 _~Naugatuck 3 ’
' Zd wing - (5 ) - Wallingford
etk G [




Phase 2 Program Approved

$188 million approved on 12/30/22 — Four-year program from 2023-2026

Commercial Program
= Public, Workplace, Multi-Unit Dwellings
= Make Ready & EVSE Rebates

Residential Program
= Single Family Homes, 2-4 Unit Dwellings
= Make Ready & EVSE Rebates

Fleet Program
= Make Ready & EVSE Rebates
= Fleet Advisory Services

Other
= Medium/Heavy-Duty Public Fleets
= EJC Community Charging Hub




MA EV Commercial
Program




Commercial Offerings by Segment

Commercial Program

Audience Property Type | EIC Criteria | EVSE EVSE Make- Make-Ready
Rebate | Eligibility Ready Eligibility
Rebate
Municipal Town Halls, N/A 50% Must be Upto Must apply for
Police ports 3- | Publicly 100% available
Stations, etc. 10 Accessible Not to State/Federal
Public/ Commercial Mon EIC 50 % excead Funding
Waorkspace Property ports 5- actual (M1assEVIF)
Owners and 10 costs when if eligible
long-term EIC- Income | 100% and when
renters- Gas EIC -Other 759 available
Stations,
Banks,
Grocery
Stores,
Restaurants,
etc.
Fleets Groups of Contact Eversource to Public
vehicles discuss options fleets only
owned by one
entity
MUDS hultiple Unit | Mon EIC 50% Mon-
Property EJC- Income | 100% Deeded
Owners- 5+ EIC -Other 75% Spots
Units

w=sPublicly Accessible in this space defined as: must alfow the general public practical access to, and use of, the parking spoce
ond chorging stotion for seven doys per week, 24 hours per doy. The participant is permitted to charge o porking fes ond, if the
lacation has access restrictions, may reauce the hours of public access To no less than twelve howrs per doy, seven days per

week.




Ownership Model

Make Ready: Up to 100% total cost EVSE: Rebates available

 Infrastructure before the meter is owned « Customer owns and maintains charging
by Eversource stations

 Infrastructure after the meter owned by
Customer

Charging Stations

Utility Distribution I Participant Site
Infrastructure | Infrastructure
|



New Construction

« Site Hosts may use their own contractor
« Eversource can assist with design

* Incentives
- Make Ready: $$ per port installed

e EVSE Rebate: same tiered rebate structure
as Retrofit



MA EV Residential
Program




Residential Offerings by Segment

Residential: Eversource Customers enrolled in Standard Rate

Audience Property Make-Ready | EVSE Rebate | Total Cap | Eligibility

Type Rebate
Single Family 1 Unit Upto 100% | None $700 Must be enrolled in managed
Homeowner charging program.
Multi Family | 2-4 Units Upto100% | None Sa400 | Pebetm can-notmcesd achw)
Property costs.
Owner

Residential: Customers enrolled in Eversource low-income discount rate program

Single Family 1 Unit Up to 100% 100% $1700
Homeowner

Multi Family 2-4 Units Up to 100% 100% $2700
Property

Owner

Must be enrolled in managed
charging program.

Rebate can-not exceed actual
costs.

***Condo Owners may be eligible to participate if the owner has the ability for the EV Charger to be fed off of their own
residential electric service***Renters should contact their Personal Property Monagement to discuss options




Residential Eligibility

EV Charger Eligible Costs
Qualified Product List

(QPL)

Required
Documentation

Managed Charging

13



Program Contacts

MA Commercial Program
» Steve Conte: steven.conte@eversource.com

@ or MAEVCharging@Eversource.com

AR

. Call (855) 463-6438

MA Residential Program
N » EversourceMAEVSupport@clearesult.com
ﬁ . Call (888) 281-5224



mailto:steven.conte@eversource.com
mailto:MAEVCharging@Eversource.com
mailto:EversourceMAEVSupport@clearesult.com

EVERS=URCE

Thanks
for listening.
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Residential New Construction

Single Family and Multifamily Incentives
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Residential New Construction

Standard Incentive Paths

Residential New Construction High-Rise
Muilti-family homes with four stories or more

= Low Rise New Construction

. Buildings w/ <3 Stories and residential-metered heat

. Enrollment via program-approved HERS rater

The Sponsors of Mass Save® promote the
construction of energy-efficient residential
multi-family buildings within Sponsor service
territories. Incentives are available for new building

= High Rise New Construction

construction that meets our eligibility requirements.*

Are you eligible?

Residential and mixed-use new construction or
-50% gut-rehab jobs, all four stories
eligible if located within a Sponsor's
service territory. Additionally, master-metered HVAC
buildings under four stories are eligible within our
service territories.

. Buildings w/ 24 stories and 5+ units with residential-
metered heat [or] all multi-family buildings with
master-metered heat

What determines your Incentive?
* Incentives are available for both residential in-unit
and common area energy efficiency measures.

- « Incentives are determined by the electric and
= Enroliment via program Account Manager
managers from the building’s energy efficiency
measures as confirmed in the construction
documents and compared to an approved
code baseline.

= Renovations & Additions

+ Examples of improved energy efficiency measures
include common area lighting, HVAC, domestic hot
water, the building enclosure, and tested infiltration
reduction by third-party verifiers.

* We urge you to contact us during the
schematic or design development phase to

= Buildings w/ <3 Stories and residential-metered heat

maximize financial incentives and technical support.

*Specific terms are subject to change from year to year

" Major renovations & large additions

. Enrollment via program-approved HERS rater




Residential New Construction

Enhan Ced Incentive Path Component Level 1 Level 2
. Energy savings Savings = 30% or Savings = 50% or
- HERS Ind HERS Ind
* All-Electric Homes B, Love BT
=  Single family and 2-4 unit dwellings Hoat PumP.fel Required Required
=  new construction and major renovations o Pombo’ Optional Required
. AII-EIectrl.c heating, cooling, water heating Al-electric e N
and cooking
. Infiltration rate - <1
= Enroliment via program-approved HERS rater (ACH) AeRo=ts AERO =10
Balanced
= Incentives range $15k - $40k per building e Rve g Reauired Required
ERVs)
. Officially launched in April 2022 Continuous | _
envelope Optional Required
insulation?
| i icle- . .
All-Electric Homes ready chackist reauired required
Enrolled  Completed Units—  Completed Units - e st sees e e oot e o g

UnitS Level 1 Level 2 Qualified Product List.

fLevel 2 requirement applies to whole home (i.e., slab, slab edge,
foundation, exterior walls, and roof assemblies).

Total 287 114 17




Residential New Construction

Enhanced Incentive Path

Passive House Incentive Structure for

= Multi-Family Passive House Multi-Family (5 units or more)

Incentive Timing  Activity Incentlve Amount Max. Incentive

Up to 100% of

" New Construction multi-family buildings w/ 5+ units

Feasibility Study Feasibility costs $5,000
. Passive House Certification (PHI or PHIUS) Pre-Construction  Energy Modeling 75% 0T Eneray  $500/unit,
Model cost max. $20,000
. Enrollment via program Account Manager e e
. . . . Certification $2,500/unit
= Pre-construction and post-constructlon Incentives N/A
Post-Construction $0.75/kWh
Met Performance
Bonus

$7.50/therm

The Net Performance Bonus fs calculated by determining the final pay for savings
incentives and subtracting the pre- and final certification incentives. The result is the
MNet Performance Bonus.

_ # ProjeCts # Units ProjeCt Area (sq 'ft') Projects that pre-certify but do not achieve certification are eligible for the
pre-certification incentive and Net Performance Bonus.

_ 3 199 222,898 Projects aver 100 units must be pre-approved by the applicable Sponsors of Mass Save
2023 30 994 1,089,353

204 54 3,231 3,193,254

2025 57 3,619 3,936,863

2026 16 1,632 1,902,943

2027 3 342 580,988

2028 3 1,110 1,003,594

GrandTotal 165 11,029 11,818,460




Opportunities:

Electrification, Net Zero, Battery Storage
> :-. r/ o= ,é | B

Kate Crosby, Energy Manager
Acton-Boxborough Regional School District
March 1, 2023




ABRSD Douglas & Gates School Building Project

Douglas & Gates
Elementary Schools

ARROWSTREET
10 POST OFFICE SQUARE
SUITE 700N

BOSTON MA 02109

617.623.5555
www.arrowstreet.com

SKANSKA

101 SEAPORT BOULEVARD
SUITE 200
BOSTON, MA 02210

617.574.1400
www.skanska.com

=
CONSIGLI

Est. 1905

Acton-Boxborough Regional School District
Acton, Massachusetts
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ABRSD Douglas & Gates School Building Project

e 175,000 s.f.

* EUIl target 28 kBtu/sf (EUI = Energy Use Intensity)

* Zero Net Energy

* Geothermal heating/cooling + backup electric boiler
» All-electric (emergency generator = diesel)

* Solar+Storage

* EV chargers (EV Make Ready program)

e Rainwater collection to grey water system

ARROWSTREET




Support: Mass Save, NGRID, Eversource

Essential early support from Mass Save:
» “Start early!” >> set EUIl target early in the process
» Credibility
» Momentum
» Technical help
» Substantial incentives confirmed ahead of time

New Construction or Major Renovation-

Commercial Pathways
Energy Efficiency Solutions

mass save

Path 1: Zero Net Energy (ZNE)/Deep Energy Savings

(Solutions for buildings over 20,000 square feet)
Comprehensive technical expertise and financial incentives for ZNE, ZNE Ready, very low

energy use intensity (EUI) and Passive House projects. Learn more.

EVERS=URCE nationalgrid

ENERGY




Solar radiation benefit study

IMPACT OF BUILDING MASSING ON SOLAR RADIATION BENEFIT
#1 DOUGLAS/DOUGLAS SITE

#2 DOUGLAS GATES/ELM SITE #3 DOUGLAS GATES/GATES SITE #4 DOUGLAS CONANT/CONANT SITE

S}

O} &

824

Area radiation
neutral or

88+

Area radiation

1004

Area radiation

s

Area radiation
neutral or neutral or neutral or
helpful helpful helpful helpful

Facade/F! FO'(,:?F,Q \ 0.35 ‘\ 0.34

Facade/Floor Facade/Floor
Ratio Ratio Ratio
The purpose of this radiation benefit study to understand how different building massings differ in the amount of beneficial / harmful solar radiation on their facades. “Helpful radiation”
is colored in green, and corresponds to any solar incidence that occurs when the outdoor air temperature is below 64 F (heating season). “Harmful radiation” is colored in red, and
corresponds to any solar incidence during the cooling season (outdoor air temperature higher than 64F). Any facades with predominantly harmful radiation would require exterior shading to
maintain a low energy consumption. Results indicate that massings1 and 4 receive more harmful radiation than massing 2 and 3. R P prepem
Note: Balance point used in this study is 64 F
SUSTAINABILITY | Thornton Tomasetti

0
SOLAR RADIATION BENEFIT (KBTU/FT? OF FACADE)
November 13, 2018

lac Cch

Thornton Tomasetti —




Daylight study

DESIGN EXPLORER

PARAMETRIC DAYLIGHT STUDY Link: hitps//goo.gV/FPfavE
DAYLIGHT RESULT ENERGY RESULT ENERGY RESULT ENERGY RESULT ENERGY RESULT
ORIENTATIONS WWR SDA [%] COOLING LOAD HEATING LOAD COOLING PEAK HEATING PEAK
[kBTU/sf] [kBTU/sf] [BTU/h.sf] [BTU/h.sf]
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Parametric studies were run for a typical classroom (40" x 25' x 12'). Window-to-wall ratio and orientation were the two input variables, and daylighting penetration and HVAC annual and peak loads
were evaluated as outputs

SUSTAINABILITY | Thornton Tomasetti Douglas School Acton Boxborough | SUSTAINABILITY

November 13, 2018 3

“Using the parametric studies highlighted in the previous page, we here have narrowed
down the results to a box model with 20% window wall ratio in 8 orientations. “

Thornton Tomasetti



Douglas Gates Engineering Economic Analysis (LCCA)

LCCA = engineering study
looking at costs over time

Option

System

High efficiency gas <
&

Geothermal €
very close in cost over time
(...before IRA legislation)

New IRA legislation provides
30% tax credit for geothermal
that municipalities can access!

Study:
https://drive.google.com/file/d/1y
41 8ctZkAh9psoJJ9Es-
CkeXyCltgW3/view?usp=share link

1. Displacement ventilation diffusers with passive chilled beam
cooling/heating radiation

2. Hot water coil heating/chilled water cooling VAV ventilating
units with energy recovery with terminal VAV boxes with CO2
controls

3. Geothermal wells with high-efficiency water-to-water source
heat pump chillers

1. Displacement ventilation diffusers with passive chilled beam
cooling/heating radiation
2. Gas-fired heating/dx cooling VAV ventilating units with energy
recovery with terminal VAV boxes with COZ controls
3. High efficiency gas-fired condensing boiler plant

« High efficiency air-cooled chiller plant

1. Variable refrigerant flow (VRF) terminal evaporator units with
air-cooled condensing units

2. Air-cooled dx heat pump heating/cooling 100% O.A. ventilating
units with energy recovery with terminal VAV boxes with CO2
controls serving VRF units

3. Air-cooled dx heat pump heating/coocling VAV AHU systems
with energy recovery with terminal VAV boxes with CO2 controls
serving the cafetorium

1. Displacement ventilation diffusers with passive chilled beam
cooling/heating radiation
2. Hot water coil heating/chilled water cooling VAV ventilating
units with energy recovery with terminal VAV boxes with CO2
controls
3. Geothermal wells with high-efficiency water-to-water source
heat pump chillers

« Supplemental electric boiler plant

GGD Consulting Engineers, Inc.



https://drive.google.com/file/d/1y41_8ctZkAh9psoJJ9Es-CkeXyCItgW3/view?usp=share_link
https://drive.google.com/file/d/1y41_8ctZkAh9psoJJ9Es-CkeXyCItgW3/view?usp=share_link
https://drive.google.com/file/d/1y41_8ctZkAh9psoJJ9Es-CkeXyCItgW3/view?usp=share_link

Pouglas Thornton Tomasetti

= Gates
EUI
35 (m odel ed) DOUGLAS-GATES ELEMENTARY SCHOOL
. @ ENERGY ANALYSIS
23.6 September 4th, 2020
25

EUI (kBTU/sf-yr)

20

15

10

ASHRAE 2013 Baseline Propcsed
H DHW 0.7
B Heating 15.1 5.9
BE Cooling 3.8 23 :
Ext. Lights 0.8 0.8
Int. Lights 8.2 31 _
Fans 2.5 1.2
Pumps 1.5 2.4

B Equipment 7.4 7.4 _

Total 40.1 23.6



Geothermal well fields x 2
65 wells x 600’ depth




Geothermal lines entering
mechanical room
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AEC’s = Alternative Energy Credits

Update to Alternative Energy Portfolio Standard (APS)
Goal: incentivize clean heat (e.g., GSHP, ASHP) & reduce emissions
“Useful thermal energy” >> mint AEC’s >> revenue
Heating only (cooling does not qualify)
Douglas Gates building projected:
* $43,000 yearly revenue at price of S15/AEC (price may climb)

Creating a Clean, Affordable and Resilient Energy Future for the Commonwealth

Alternative Energy Portfolio Standard
Straw Proposal

July 20, 2021




Solar + Storage

 PVsolar: 1447 kW DC (2,700 panels)
* Battery storage system (BESS): 1IMW/2MWh

DUOUS SCREENING TRE
10-2 SHADE LIN

EVERGREEN SCREENING TRE SWITCHGEAR n e>’ g' I l
AND STORAGE S




Strategic Electrification — Existing Buildings — HS RTU’s

* Replacing RTU’s x 11 at ABRHS
 “Renewable Thermal Technical Study” = LCCA
« $15,000 grant (MA DOER META grant)

Annual Gas

Annual Elec.
Cons. (kWh)

Gross Capital

kBTU/s.f.
(EUI)

Cons.

Investment®
(Therms)

Air-Source DX Cooling/Gas-Fired Heating
Multizone RTU's w/ Terminal Hot Water 53,293,049
Re-Heat Coils (Replacement in Kind)

1,438,164 67,378

Air-Source DX Heat Pump Cooling/Heating
Multizone RTU's w/ Energy Recovery & $3,381,441 1,773,935
Terminal Hot Water Re-Heat Coils
/ GGD Consulting Engineers, Inc.

5960,000 estimated NGRID incentive!!! (not included in study calc’s)




Strategic Electrification — Existing Buildings — HS RTU’s

(continued)

Discounted
Payback
(Years)****

Combined [Total Life-Cycle
Utility Cost] Savings***

Air-Source DX Cooling/Gas-Fired Heating
Multizone RTU's w/ Terminal Hot Water

Re-Heat Coils (Replacement in Kind)

Air-Source DX Heat Pump Cooling/Heating
Multizone RTU's w/ Energy Recovery &
Terminal Hot Water Re-Heat Coils

$2,803,756

Study: https://drive.google.com/file/d/1dhLzZWj0ZGoldg11T6gD99i Gt3TzvY9W/view?usp=share link



https://drive.google.com/file/d/1dhLzWj0ZGoJdg11T6qD99i_Gt3TzvY9W/view?usp=share_link

Strategic Electrification — Existing Buildings — Portfolio

“Electrification Roadmap”
e Collaboration with Town of Acton (funding lead)
e $70,000 grant funding (MA MVP)

* Assessing electrification timeline of 7 key school/muni buildings
=  Acton: Town Hall, library, PSF

= ABRSD: HS, JH, 2 additional school bldngs

’ One Gateway Center, Suite 701
S A I_ A S O B R | E N Newton, Massachusetts 02458
| i | 617.500.7976 | www.salasobrien.com
expect a difference
Electrification Roadmap: Town of Acton and ﬁ\‘
Acton-Boxborough Regional School District $. 4

Acton, Massachusetts V

MVP

Study report: https://www.acton-ma.gov/DocumentCenter/View/8048/Acton-Electrification-Roadmap-Final-Report
Master slide deck: https://drive.google.com/file/d/1ACBPMBwddgNX5Gr71-SUpEsnkgtk14Ve/view?usp=share link



https://www.acton-ma.gov/DocumentCenter/View/8048/Acton-Electrification-Roadmap-Final-Report
https://drive.google.com/file/d/1ACBPMBwddqNX5Gr71-SUpEsnkgtK14Ve/view?usp=share_link

Low Temperature Hot Water Building
Conversion

» Replace steam heating equipment with hydronic

Before After

!‘E SALASOBRIEN

| expect a difference |

—

*Pictures from Carleton College Chapel



Electricity prices >> more stable, less inflation over time

Fossil fuel prices are rising far faster than others
Price increases in U.S. from April 2021 to April 2022
. Energy Other categories
0% 10% 20% 30% 40% 50% 60% 70% 80%

Fuel oil |8

Gasoline | 2E54

Utility gas | 252

Electricity (SRS Figure 5. Electricity Prices Less Volatile Than Gasoline

and Utility Gas

Food | 9%

Average inflation &2
g .

Apparel | 5%

60
Shelter | 5%

Medical services 4% 40

20
Chart: Canary Media « Source: U.S. Bureau of Labor Statistics

-20

Percentage Points, Annual Inflation

-40

-60

1970 1980 1990 2000 2010 2020

e Electricity Utility Gas Gasoline

Figure 5 shows the annual rate of inflation of three major consumer energy items (gasoline, utility gas, and electricity service)
from 1968 to the present. Gasoline (and utility gas to a lesser extent) prices historically experience large increases and
decreases, while electricity service has never had such extreme price volatility. Source: US Bureau of Labor Statistics (2021b),
authors’ analysis.

https://www.canarymedia.com/articles/fossil-fuels/chart-fossil-fuels-are-a-big-driver-of-inflation
https://rooseveltinstitute.org/publications/energy-price-stability/



https://www.canarymedia.com/articles/fossil-fuels/chart-fossil-fuels-are-a-big-driver-of-inflation
https://rooseveltinstitute.org/publications/energy-price-stability/

Battery storage system (BESS) — Charter Road campus

. :/f—\\\ MASSACHUSETTS \N/
4 ,'C CLEAN ENERGY er]e N\

<ar CENTER
MA ACES (Advancing Commonwealth Energy Storage)
« 2MW/4MWHh battery storage array
* ~$70K annual revenue to ABRSD
| * Dec. 2017 = grant award

e Dec. 2020 = interconnected



https://www.masscec.com/advancing-commonwealth-energy-storage-aces

Landmark MA climate legislation >> low carbon economy

» 2030 emissions: 50% below 1990 baseline
» 2040 emissions: 75% below 1990 baseline
> 2050 emissions: net zero GHG emissions

a

TP A AL S
MASSACHUSETTS 2050
DECARBONIZATION ROADMAP




Thank you!



DESIGN

] Brewster Woods

Preservation of Affordable Housing

First POAH project completed targeting Passive
House certification (PHIUS)

*  (30) units of affordable housing:
* including (7) project-based vouchers for

households below 30% Area Median Income
(AMI)
* including (3) Section 811 supportive housing
units for persons with disabilities
* Total Development Costs - $13,580,266
(5452,676/unit)
*  Total Construction Costs — $9,104,875 ($303,495/unit
or $238.19/sq ft)
*  All Electric heating/cooling/hot water plus energy
recovery and solar PV, all owner paid utilities
*  Mass Save PH Incentives - $3,500/unit; $105,000
total (1.15% of Total Construction Costs)

*Does not include $5,000/building feasibility funds
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DESIGN
BUILDING

PERFORMANCE

ROOF TRUSS BLOCKING PER
STRUCTURAL DRAWINGS) - SET_

{filordable Housing \

AR BARRIER GENERAL NOTES:

A, THE PROJECT I3 TARGETED FOR CERTIFKCATION UMDER THE PASSIVE HOUSE STAMDARD ADMIMISTERED BY PHIUS. THE
MSULATION AMD AR SEALING REQUIREMENTS INDICATED ON THE DRAWING S ARE MANDATORY IN ORDER TO ACHIEVE
THIS.

B. AR THGHTMNESS OF THE BUILDIMNGS AND UNITS WITHIN THE BUILDINGS ARE REQUIREMENTS OF THIS PROJECT, THE
FOLLOWING ARE REQUIREMENTS FOR THIS ECT:

WHOLE BUILDING AIR TIGHTMESS REQUIREMEMNT: EACH FULL BUILDING SHALL BE TESTED AND VERIFIED AS HAVING AN AIR
LEAKAGE RATE NOT TO EXCEED 0.06 CFMB0 PER 5QUARE FOOT OF BUILDING EMCLOSURE.

COMPARTMENTALFATION REQUIREMENT: EACH DWELLING UNIT SHALL ALSO BE TESTED AMD VERIFIED AS HAVING AN AIR
EXCEED 0.3 CFME0 PER SQUARE FOOT OF TOTAL EMCLOSURE AREA OF THE DWELLING UNIT.

C. AR TIGHTMESS CAN BE MOST READILY ACHIEVED | E BUILDING ENVELOPE BY CAREFULLY
FOLLOWING THE DRAWING DETAILS AND SPECIFICATIONS. PARTICULAR CARE MUST BE TAKEN WITH THE CONMNECTIONS
OF DIFFERENT AIR BARRIER MATERIALS.

L. MAINTAINING THE INTEGRITY OF THE AR BARRIER 15 SHARED AMONG VARIOUS TRADES, BUT WILL COORDIMATED BY AN "AIR
SEALING CHAMPION" WHOC WILL BE AN EMPLOYEE DESIGMATED BY THE GEMERAL CONTRACTOR. THE "AlR SEALING
CHAMPION" ‘WILL BE RESPOCMSIBLE FOR COCRDIMATING AR SEALING APPROACHES OF ALL 3UB-CONTRACTORS.
ELECTRICAL, H.V.A.C., PLUMBING AND TELECOMMUNICATION SUE-CONTRACTORS ARE RESPONSIELE FOR SEALING ALL
PENETRATIONS THROUGH THE AIR BARRIER THAT THEY MAKE, IN A MANMNER ACCEPTABLE TO THE "AIR BARRIER
CHAMPION" . FAILURE TC DO 50 WILL RESULT IN THE SUB-CONTRACTOR BEING CHARGED FOR THE COSTS OF REPAIR OF

PEMETRATIONS THAT RESULT IN AIR LEAKAGE, AS REVEALED BY THE BLOWER DOOR TESTING.

I8 |
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DESIGN

BUILDING

PERFORMANCE

POAH is committed to Passive House on all
new construction:

* Long term investment for durability and
performance

* Resiliency benefit for community

* Energy security benefit for community

or organization
* |ncreased health and comfort benefits

for occupants

NHAPS - Nation, Percentage Time Spent

Total n=9,196
TOTAL TIME SPENT
IN A RESIDENCE (68.7%) \ s ~ INDOORS (86.9%)
-

y \\
[ \
|

\ /~ OUTDOORS (7.6%)

IN A VEHICLE (5.5%)

OTHER INDOOR LOCATION (11%)
OFFICE-FACTORY.CA%) BAR-RESTAURANT (1 8%)




