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Codes for Climate: Stretch and
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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 Poll
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Today’s Topics

1.

The Stretch Code vs. the Specialized Code and why

they are important for reaching State and local climate
goals.

. How municipalities can adopt the Specialized Code and

things to consider when going through the process.

. Who to reach out to on specific technical questions,

code language or enforcement questions.



Department of
Energy Resources
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Creating A Clean, Affordable, Equitable and Resilient Energy Future For the Commonwealth

MA Stretch Code Update
& New Specialized Code

 MAPC Webinar
* February 14, 2023
 Joanne Bissetta & Paul Ormond



Today We'll Cover

. Tr;ree levels of building energy code (base, stretch, specialized opt-
IN
* Stretch Code
> How it works
> HERS ratings
> Key modifications in updated code
> Implementation timeline

* Specialized Code
> How it works
> How different from Stretch Code
> Implementation timeline

* Resources, Next Steps, Q & A



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.




V _____eaaa

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.

Figure 5 Four ksy Dliars of decarbonizaion” for the Commonwealth
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carbon energy resources to
Massachusetts residents.

Transitioning
buildings, vehicles,
and other end uses

away from consuming
fossil fuels

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

For More Information: vwaovw.mass.gov/2050Roadmap




Pounds of emissions to deliver 1 MMBtu of heat into a space (in
2020)
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45% Less




Pounds of emissions to deliver 1 MMBtu of heat into a
space (in
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85% Less




Building Energy Code role in reducing emissions

e Building code is the primary policy New Construction % of MA

impacting new buildings. total

* New buildings (built after 2023) ~27% . 2024-2050
of all building space by 2050 °

» New buildings are easiest and cheapest
to make 2050-compliant 80%

* New construction market helps drive o0%
cost reductions in building retrofits. 40%

e 2030: Massachusetts legal limit is at 20%

least 50% reduction in GHG from 1990 0%

2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050



Policy Goals for Building Energy Code

* Low cost GHG emissions reductions

> Start with Energy Efficiency
= All cost-effective required by 2008 Green Communities Act for Stretch code
> Incentivize Electrification of remaining heating load

> Mitigate peak electric loads to minimize grid infrastructure costs

* Plan for future infrastructure needs
> EV ready and Solar ready across all energy codes
> All-Electric ready pre-wiring in the Specialized code

* Allow Cities and Towns to adopt on their timeline
> Base, Stretch and Specialized codes — 3 options for municipalities
> Separate 10 community fossil-fuel free demonstration program



Base, Stretch, and Specialized — 3 Options




Misconceptions

&

Stretch Code is new and experimental

Stretch Code requires tight unhealthy
homes

Stretch Code requires solar PV

Local residents will be required to
update their existing homes



What does Stretch Code Apply to?

Same application as the MA base energy code

> Insulation

> Doors, Windows, Skylights
» Mechanical Equipment

> Lighting

> Appliances

> Building tightness

> Duct tightness
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Why Test Performance?
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* Small air gaps can reduce
insulation R-values by
50% or more.




What is a HERS Rating?

(Home Energy Rating System)

Annualized energy analysis

Heating, cooling, water heating
Lighting and appliances

Reference Home

Based on IECC 2006 Code

(International Energy Conservation Code) Defined as 100
Points

1 percent change in consumption = 1 point

HERS 51 means about
49% more efficient than reference home

HERS® Index
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What is HERS Process?

1. Review Building Plans via Computer Modeling
> Preliminary HERS score

2. In-process inspections
> Duct tightness test (if applicable)
> Insulation inspection

3. Final inspection

> Blower door test

4. Finalize energy model based on verified
performance and equipment

5. Final HERS certificate provided to local code
official




(Simplified) History of HERS ratings in MA energy code
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Estimated Timeline: 10t edition inc. Base Energy code

e BBRS draft
approved
by BCCC,
next: GOV
review &
public
hearing

)

)

e Estimated
start of 10th
edition
concurrency
period

—\

e Estimated
Effective
date of 10t
edition

e HERS
52/55/58

e Air leakage
testing

\

/
Public hearing in Spring of 2023 Implementation starting in 2024

22
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e Residential
update (>4
stories)
HERS
52/55/58

J

Stretch code updatesin 2023 Al A Ie\z/glzséllowered ~luly

\_

e Commercial
and Multi-
family
update

J

\_

e Residential
& Multi-
family
update
HERS 42/45
TEDI or PH
required

)
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Specialized local adoption — Recommended timeline

_

\_

e Town
meeting
or City
Council
vote to

adopt
Y

E—

.
e 6+ month
phase-in

period
starts
- J

R

.

e Specialize
d code
takes
effect
(HERS
42/45,
Passive

)
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4 early adopter Cities effective July 1, 2023 Next group adoption effective Jan 1, 2024
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Massachusetts Building Energy Code Adoption by Municipality
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STRETCH CODE
RESIDENTIAL
LOW RISE




Mass: usetts Department

== Residential: Base code vs Stretch code in 2024

The 10t edition BBRS codes are expected to take effect Jan 1, 2024
For the energy code these are the similarities and differences:

* Similarities
> EV ready wiring (10% spaces in base code, 20% for residential and business in Stretch code)
> Solar ready applies in both for 4 stories or less

* Differences in Residential
> Energy Star 3.1 allowed in base code
> Prescriptive code with REScheck allowed in base code

> Heat or Energy recovery in balanced ventilation required for Stretch code
> HERS Ratings or Passivehouse required in Stretch code

* Large Additions (over 1,000 sf) & Extensive Alterations (over 50% of existing space & over 1,000 sf)
» Required to meet HERS rating of 52/55/58



Residential low-rise: Stretch code new construction

New Construction

Max. HERS index (before solar credit)

On-site Fuels used 2017-2022 Jan1,2023 | July1, 2024
Mixed-fuel HERS 55 HERS 52 HERS 42
Mixed-fuel & Solar HERS 60 HERS 55
All-Electric HERS 60 HERS 55 HERS 45
All-Electric & Solar HERS 65 HERS 58

* Passive House updates from Phius+2018 to Phius Core2021, PHI unchanged

* Energy Star 3.1 option goes away

* Heat/Energy recovery balanced ventilation
* EV ready wiring: 1x 50-amp circuit per home




Residential: HERS for Large Additions & Alterations

* Note: Most additions and alterations don’t trigger these HERS ratings

Large Additions, Level lll Alterations and Change of Use - Over 1,000 sf

Max. HERS index (before solar credit)

2017-2022 2023 onwards
On-site Fuels used optional required
Mixed-fuel HERS 65 HERS 52
Mixed-fuel & Solar HERS 70 HERS 55
All-Electric HERS 70 HERS 55
All-Electric & Solar HERS 75 HERS 58

* Additions over 1,000 sf Or greater than 100% of existing CFA
* Alterations over 1,000 sf & greater than 50% of existing CFA

> Includes basement or attic unconditioned to conditioned space change




What changed on January 1, 20237

Only Residential Low-Rise: 1 & 2 family, Town-houses & multi-family 3
stories or less

* New construction
> Lower HERS ratings from 55/60/65 to HERS 52/55/58
> Energy Star 3.1 no longer an option for these homes

> Heat or Energy recovery in balanced ventilation
> EV ready wiring: 1x 240volt, 50-amp circuit per home

 Large Additions over 1,000 sf

* Extensive Alterations (over 50% of existing space)
> Required to meet HERS rating of 52/55/58



Residential Stretch Code Update

* Context:
> In 2020 87% of new homes

used HERS code pathway,
with average of HERS 51

* Primary Change:
> Increase efficiency
performance from HERS
rating of 55 to HERS 42 (w/
gas heat) or HERS 45 (w/
electric heat)

e Other Changes:
> Add EV-ready wiring for
10% of parking, one space
for single family

> Remove outdated (2015)
EPA Energy Star 3.1 option




Increased Incentives for builders & developers

* All-electric homes are generally cheaper to build
Heat Pump replaces both Central A/C + Furnace

e Mass Save incentives for all-electric homes
$15,000 for HERS 45
$25,000 for HERS 35 / Passive House

* Mass Save incentives for multi-family Passivehouse
$3,000 per unit plus design study funding

* Federal IRA:
451 tax credit: $2,500 or $5,000/home (aligned with HERS)
179D tax credit: up to $6/sqft for commercial & multi-family

https://www.masssave.com/saving/residential-rebates/all-electric-home
https://www.masssave.com/saving/residential-rebates/passive-house-incentives



https://www.masssave.com/saving/residential-rebates/all-electric-home
https://www.masssave.com/saving/residential-rebates/passive-house-incentives

MA 10th Edition Building Code 2023
Large Single Family - Electric

chusetts Department
er; Resources

Costs and Benefits to Meet Stretch Code

52 42 grw4

Base Stretch Heat Pump

$3,062 $17,000
s Tota|’ Adjustments Rebates &

2030 Annual Greenhouse @ Tax Rebates?
G
119 | 443

-$20,062

Cost Compared to Base Code

Stretch Tons Tons Saved

-$873

Home Details HOME 54,013 Change to et EnG -$548
8Y
BUYER Change to Annual 9
Bourosvmnent | Morteage Cost Savings per Buyer Annual Net
pay gag! Year?
* 4000 sq.ft. Payment?

» Large Single Family
« 5 Bedrooms
« Worcester, MA

1. Rebates are calculated on a per unit basis, using Mass Save® residential new home construction incentives & Tax credit allows for up to $2,000
for new homes independently rated below HERS 50.

N

Energy costs are based on 22 cents/kWh, $1.53/therm, and $3.09/gal propane

) I I ! 30-year mortgage assumes 10% down payment at 4% APR
4

In addition to the Mass Save® rebates, HERS Rated homes are eligible for the $2,000/unit residential builder energy efficiency tax
T e ‘ PERFORMANCE credit under section 1332, Credit for Construction of New Energy Efficient Homes, of the Energy Policy Act of 2005
assachusetts Depa g

w

SYSTEMS
DEVELOPMENT

of Energy Resources




: _— i MA 10th Edition Building Code 2023
e\ . P8  Large Single Family - Gas

Costs and Benefits to Meet Stretch Code

HERS Index
52 42 A

Base Stretch G

7,708
BUDER $10,892 iebates & $3,184
2030 Al Total Adjustments Cost Compared to Base Code
nnual Greenhouse & Tax Rebates?

Gas

413 | 1.49

Stretch Tons Tons Saved
$139 $
a 440
Home Details :3:::( fhsaiZe - i::ﬁi? to Estimated Energy -9302

Downpayment® Morigage Cost Savings per Buyer Annual Net

4000 sq.ft. Payments %"
« Large Single Family

» 5 Bedrooms

* Worcester, MA

1. Rebates are calculated on a per unit basis, using Mass Save® new construction program pay-for-savings Incentive calculations & Tax credit allows
for up to $2,000 for new homes independently rated below HERS 50.

2. Energy costs are based on 22 cents/kWh, $1.53/therm, and $3.09/gal propane

3. 30-year mortgage assumes 10% down payment at 4% APR

IDER

4. In addition to the Mass Save® rebates, HERS Rated homes are eligible for the $2,000/unit residential builder energy efficiency tax
‘ PERFORMANCE credit under section 1332, Credit for Construction of New Energy Efficient Homes, of the Energy Policy Act of 2005

Massachusetts Department
of Energy Resources

SYSTEMS
DEVELOPMENT
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Commercial: Base code vs Stretch code in 2024

The 10t edition BBRS codes are expected to take effect Jan 1, 2024
For the energy code these are the similarities and differences:

* Similarities
> EV ready wiring (10% spaces in base code, 20% for residential and business in Stretch code)
> Solar ready applies in both for 4 stories or less
> Air leakage testing required in all new commercial buildings

* Differences in Commercial
> |IECC Prescriptive code with COMcheck allowed in base code

> Heat or Energy recovery in balanced ventilation required for Stretch code
> HERS Ratings or TEDI or Passivehouse required in Stretch code for Multi-family
> TEDI or ASHRAE modelling required for all commercial over 20,000 sf.



Key Changes to Commercial Stretch Code

Current Stretch Code New Stretch Code

Site energy reduction Heating and cooling
demand reduction

10% reduction Replaced up to 90% reductions
with

Buildings over 100,000-sf all building sizes
No add’tns, alt’ns Includes add’tns, alt’ns




New Provisions for Demand Reduction

— Result: Better Buildings

Quality envelop +
air-leakage testing

recovery

©+

Ventilation energy »

The old way The new way

+

* Less equipment

* Improved durability
* Easier electrification
— *  More comfort

* Enhanced resilience

Mitigating thermal
bridges




TEDI Limits — by Building Size and Type

Cooling TEDI limit

Building type Heating TEDI limit (kBtu/sf-yr) (kBtu/sf-yr)
K-12 school 22-24 12 -20
Office, fire & police station, library, post office, town hall 1.5-2.5 21 -23
Multi-family 2.8-3.2 15-22

The same models currently used
for stretch code compliance also
produce TEDI information

Energyrius

Q
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usetts Department

M
of Energy Resources

Additions, Alterations, Change of Use

Additions and alterations are explicitly exempted from the current stretch code.
Starting in July 2023, the new stretch code will require:

Scenario

Stretch Code Requirement

Additions up to 100% of existing building size; or, up to 20,000-sf

Follow stretch code prescriptively

Additions which exceed either of above

Treat addition like new construction

Alteration of existing building

Altered portions: follow stretch code prescriptively

Unaltered portions: no updates required

Change of use

Follow stretch code prescriptively




Other Key Modjifications

Envelope backstop

Add’l stringency

Electrification of space heating

Highly ventilated: partial

5 4
-

Highly glazed: full — B

EV ready parking

Wire 20% of new Business & Residential spaces
Wire 10% of spaces for other uses

Tenant spaces

Treated like new construction

Mixed-use

Treat each use independently



Improved Life Cycle Cost

Our 2021 study team (below) found that reducing energy demand:

* Lowered LCC for all building types

* Lowered first cost for some building types

https://www.mass.gov/lists/stretch-energy-code-development-support-documentation

C(ﬁu [397\. BURO HAPPOLD “ nbi

Est. 1905 Steven Winter
Associates,Inc.

Demand reduction means less
equipment and equipment
elimination


https://www.mass.gov/lists/stretch-energy-code-development-support-documentation

Cost comparison to current code

First cost Life Cycle Cost
Gas heated Electric heated Gas heated Electric heated
Primary school 1% 2.7% -1.4% -1.9%
Secondary school 0.2% 0.8% -2.3% -2.5%




Specialized Code
differences from the
Stretch code



Specialized Code:
Low Rise Residential

Builds on Stretch Code with 3 paths:

* All-Electric: HERS 45 earlier adoption than Stretch code (July 2024)

* Mixed Fuel: HERS 42 + Solar install + Wired for Electric
Or Passive House + Wired for Electric

» Zero Energy: HERS O (HERS 42 + Solar)
Or Passive House (Phius Zero)

New homes over 4,000 sf must use All-Electric or Zero Energy

Additions & Alterations — same as Stretch code




Specialized code — New Residential

New Construction

Maximum RESNET HERS rating
On-site Fuels used Before solar credit After solar credit
All-Electric HERS 45 HERS 45
Mixed-fuel & Solar HERS 42 HERS 0<42
Mixed-fuel & shaded site HERS 42 HERS 42
Over 4,000 sf HERS 42 HERS 0

* Mixed-fuel requires a solar PV installation unless home site is shaded

* EV ready same as stretch code: 1x 50-amp circuit per home

* Ventilation same as stretch code: Heat/Energy recovery balanced ventilation



Residential low-rise: New Construction — Stretch vs. Specialized

New Construction

Max. HERS index (before solar credit)

Specialized code Specialized code Stretch code Stretch code

Fuel Used under 4,000 sf over 4,000 sf Jan1,2023 July 1, 2024
Mixed-fuel HERS 42 * HERS 52 HERS 42
Mixed-fuel & Solar HERS 42 HERS 0 HERS 55 HERS 42
All-Electric HERS 45 HERS 45 HERS 55 HERS 45
All-Electric & Solar HERS 45 HERS 45 HERS 58 HERS 45

* Note: In Specialized code, mixed-fuel homes on shaded sites are allowed without solar at or below HERS 42

* Passive House options are the same between Stretch and Specialized for 3 stories or less, or less than 12,000

sf.




BBIRS Specialized vs. Stretch Code:
Multi-Family 4 stories and above

M:
0]

ts De;
sources

Stretch Code Specialized Code
* July 2023: 3 code options * July 2023: Passive House only option
> Passive House; or for 5 stories or less over 12,000 sf
> UZE « 6+ Stories choose TEDI or HERS 42/45

> HERS 52/55/58
_ e >12,000 sf same as Stretch code
* July 2024: 3 code options

> Passive House; or
> TEDI; or * July 2024: Passive House required for

> HERS 42/45 all Residential over 12,000 sf



Specialized Code - Commercial

) ) i Electric Heat or
Multi-Family . Passive Electrification
>12,000 sf House ready

Passive All Electric or

Electrification iz
House ready ‘
All other
Gas or other TR T
Building Types fossil fuel requirements where feasible wiring)

All Stretch code
efficiency
requirements




Specialized Code: Schools, Offices, similar uses

TEDI limits
Air infiltration
Ventilation energy recovery

Thermal bridging

Meet all the requirements of stretch code

All electric systems

Rooftop solar where feasible and electric readiness

Net Zero energy on-site with all electric systems
Or electric readiness if using gas



Massachusetts Department

=i Specialized Code: Adoption process & Timeline

Specialized code adoption at the local level, similar
to prior stretch code process:

* Warrant article

* Town Meeting bylaw or City Council ordinance
vote

 Effective date:Jan 1, orlJuly 1

* Recommend 6-12 months after adoption | ANKUAL TOWN MEETING 2020
| Warrant Article Guide

Contact Regional Coordinator to schedule a public e ———
information forum prior to Town Meeting/City Council C
vote s s by e ooy i b .



Stay in touch

Sign up for DOER energy code email updates:
https://app.e2ma.net/app2/audience/signup/1965182/1356542/

Code language, case studies, detailed technical information here:
https://www.mass.gov/info-details/stretch-energy-code-
development-2022

Local vote coming up? Contact your local Green Communities

ReSOU rces Coordinator

https://www.mass.gov/service-details/contact-gc-coordinator

Energy Code Training (free via Mass Save®)

* https://www.masssave.com/en/learn/partners/energy-code-
training-and-events

Contractor Training

* https://www.masssave.com/en/saving/residential-
rebates/passive-house-training



https://app.e2ma.net/app2/audience/signup/1965182/1356542/
https://www.mass.gov/info-details/stretch-energy-code-development-2022
https://www.mass.gov/info-details/stretch-energy-code-development-2022
https://www.mass.gov/service-details/contact-gc-coordinator
https://www.masssave.com/en/learn/partners/energy-code-training-and-events
https://www.masssave.com/en/learn/partners/energy-code-training-and-events
https://www.masssave.com/en/saving/residential-rebates/passive-house-training
https://www.masssave.com/en/saving/residential-rebates/passive-house-training




Upcoming MAPC Webinars

Codes for Climate #2: Mass Save Electrification
Incentives- Wednesday, March 1stat 12:00 p.m.

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

Accelerating Climate Resilience: Resilience Hubs-
Tuesday, February 28 at 11:00 a.m.

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



Contact Us

 DOER Technical Code Questions:

» Policy Adoption Questions: Reach out to
your Green Communities Regional
Coordinator

- MAPC


mailto:Stretchcode@mass.gov
mailto:cleanenergy@mapc.org
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