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Winter Associates has been at
the forefront of transforming
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more energy efficient,
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Sustainable Design &
Construction

* Energy Efficiency &
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BERDO 101



What is BERDO?

Building Emissions Reduction and Disclosure Ordinance

BERDO is a local law that aims to reduce air pollution and greenhouse gas
emissions from Boston’s largest buildings.

BERDO covers the following buildings:
* Residential buildings with 15 or more units
* Non-residential buildings that are 20,000 square feet or larger

* Any tax parcel with multiple buildings that collectively sum to 20,000 square feet
or 15 residential units
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What is Required from Building Owners Under BERDO?

=] ANNUAL REPORTING REDUCE BUI.LCI?INC.I ENERGY USE
BN I] 0 Report your building’s annual energy Imcll)lement building improvements to
O and water use every year by May 15 FEllite EEngy USE,

A\

-2~ GET RENEWABLE ENERGY
THIRD-PARTY VERIFICATION AR\ Enroll into BCCE, use local solar power,
Verify reported data with a third-party or buy renewable energy in the market.
qualified energy professional every
verification year

mila[m] INVEST IN THE COMMUNITY

Alnl'Al Make Alternative Compliance

EMISSIONS REDUCTION Payments, which are collected into the
co, Reduce emissions produced by your Equitable Emissions Investment Fund
J building to comply with annual to support local building
A emissions standards decarbonization projects.
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Emissions standards in BERDO vary e 1] m 6.7 32 0
by building use types.
yhutidimgusetp " cens 00 R Wi .. 05 O
orrice ([ i1 0o o
sevces. (©) [ 22 v
S s e @ T i
EMISSIONS COMPLIANCE QUICK GUIDE R : 22 =

Emissions standard (kgCO.e/ ft2/year)

Mayor Michelle Wu


https://www.boston.gov/sites/default/files/berdo/BERDO_EmissionsCompliance.pdf
https://www.boston.gov/sites/default/files/berdo/BERDO_EmissionsCompliance.pdf
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What are the Building Decarbonization Guides?

The City of Boston’s Building Decarbonization

Guides are a new accessible technical resource for
BERDO building owners and property managers.

BUILDING UPGRADES TO LOWER
GREENHOUSE GAS EMISSIONS

EMISSIONS REDUCTION
MEASURES BY SYSTEM TYPE

These guides will help you:

(Y ENVELOPE

Get to know your building and the key
characteristics that impact its performance
Understand how your building uses energy
Identify the most impactful building upgrades

LARGE MULTIFAMILY that can improve energy efficiency, reduce
HOUSING . . . .
R emissions, and help with BERDO compliance.
* Identify technical and financial resources for
building upgrades
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How to Use the Building Decarbonization Guides?

EMISSIONS SAVINGS
TIMING YOUR BUILDING UPGRADES MEASURES BY SYSTEM TYPE @

Use Dark Blue sections to  #uemunon Use Bright Blue sections as
learn about your building : : “tear sheets” to approach
and key considerations for service providers for a
building decarbonization project and as a reference
to review scopes of work
and bids.

The Building Decarbonization Guides are a starting point to familiarize yourself with key aspects of
building decarbonization, but all buildings will require their own assessment to select the right
equipment, repairs, or electrical service that may be needed for specific upgrades. Always consult
a qualified service provider before undertaking any building upgrades.
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Sample Large Multi-family Building

Post-2000 Construction with District Steam



Building Typology Description

Multifamily - Post-2000 Construction with District Steam

EXTERIOR WALLS

Steel framed window wall
with code-level insulation.

Challenges:
* Air leakage
e Minimal to no insulation

» Thermal bridging/ heat loss at roofs
and floorplates

200,000 210

SQUARE FOOTAGE

APARTMENTS

WINDOWS

Double-hung aluminum or
fiberglass framing, double pane
glass with thermal breaks.

Challenges:
» Average insulative performance

ELECTRIC CAPACITY g

In-unit electrical capacity
of 110,/120 volts or 220 volts
may be present.

Challenges:

* A study of current capacity and
future needs may be required to see
if upgrades are needed

» Switchgear and feeder cables at
the building level, and panel and
wiring upgrades likely needed within
apartments to provide 220 /240
volt service — dependent on the
electrification upgrade
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HVAC System Detail

HEATING g-:c}:-

Hydronic loop heating
system with district steam,
serving fan-coil units.

Challenges:

* Minimal temperature control

200,000

SQUARE FOOTAGE

COOLING g*

Chilled water loop
provided by air-cooled
chillers, serving fan-coil
units. A dual temperature
loop is switched over to
cooling in the summer.

Challenges:

* Minimal temperature control

210

APARTMENTS
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HVAC System Detail

HEATING g-:c}:-

Hydronic loop heating
system with district steam,
serving fan-coil units.

Challenges:

* Minimal temperature control

200,000

SQUARE FOOTAGE

COOLING g*

Chilled water loop
provided by air-cooled
chillers, serving fan-coil
units. A dual temperature
loop is switched over to
cooling in the summer.

Challenges:

* Minimal temperature control

210

APARTMENTS

VENTILATION e

Kitchen and bath mechanical
exhaust with vertical risers.
Corridors are supplied with
conditioned air.

Challenges:

» Both low and high ventilation in the
building can cause poor indoor air
quality and unnecessary energy use
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HVAC System Detail

HEATING &-:c}:-

Hydronic loop heating
system with district steam,
serving fan-coil units.

Challenges:

* Minimal temperature control

200,000

SQUARE FOOTAGE

COOLING g*

Chilled water loop
provided by air-cooled
chillers, serving fan-coil
units. A dual temperature
loop is switched over to
cooling in the summer.

Challenges:

* Minimal temperature control

210

APARTMENTS

VENTILATION 5

Kitchen and bath mechanical
exhaust with vertical risers.
Corridors are supplied with
conditioned air.

Challenges:

» Both low and high ventilation in the
building can cause poor indoor air
quality and unnecessary energy use

DOMESTIC SSS
HOT WATER
District steam heat exchanger.

Challenges:

Requires use of district steam during
summer and periods with mild
outdoor temperatures

High water flow rates at
plumbing fixtures
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Building Systems Summary
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GHG Emissions

End Use Breakdown

END USE BREAKDOWN (kgCO.e/sf)

COOLING, 6%
COOKING, 2% —\ ’ /— LIGHTING, 2%

MISCELLANEOUS
ELECTRIC LOADS, 49%

HEATING, 29% DHW, 12%

0% 20% 40% 60% 80% 100%
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GHG Emissions

BERDO Compliance

BERDO EMISSIONS STANDARDS
(LIMITS) IN kgCO,e/sf/yr

B kgCOse/ sf/year

"1 % emissions reduction needed to
comply with each period

= Emissions limit

COMPLIANT

kgCO.e/ sflyear

2025-2029 2030-2034 2035-2039 2040-2044 2045-2049 2050+
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Building Upgrades



Building Upgrades

Lighting & Plug Loads
_~‘ "_ Immediate LED Upgrades + Controls
20
LIGHTING
& LOADS Immediate Appliance Upgrades
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Building Upgrades

Envelope
T
Immediate Air Sealing
m Immediate Roof Insulation
ENVELODE Long Recladding/Wall Insulation
Long Window Replacement
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Building Upgrades

Ventilation

exhaust air supply air
COMPONENT TERM T
e ouT
VENTILATION Long EHEIgY (Fé‘ic\%vsyrgt:?t"at'on FEEEEEE
58
outdoor air | B [XAXAAAAAAAAA] FH return air

Energy Recovery Ventilator
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Building Upgrades

Heating & Cooling

Immediate Retro-commissioning
:\ll
7 . Controls + Distribution
TR s Improvements
HEATING & P
COOLING
Long Heating Electrification
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Building Upgrades

Heating Electrification

=
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Mini-Split Heat Pumps

These are small systems with one outdoor unit
(compressor) connected to the indoor unit (mini
split) that condition the air in the room. They
don’t use ducts and are good for heating and
cooling single rooms.

Package Terminal Heat Pumps (PTHPs)

These are single units usually found under
windows in through-wall penetrations in
bedrooms or living rooms. They heat and cool
one room at a time and can be plugged in or
hard wired.

Central Air to Water Heat Pump (AWHP) Plant

A bank of AWHPs can replace district steam
service and heat the hot water loop for
the building.
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Building Upgrades

Domestic Hot Water

Low-flow Water

SSS Uil Fixtures/Aerators
DOMESTIC .
HOT WATER Long Central/Partial/Full
Heat Pump
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Key Considerations and
Resources



Timing Building Upgrades
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EXISTING BUILDING
SYSTEM OPTIMIZATION
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Timing Building Upgrades

|
2 QN
L 8%
EXISTING BUILDING TENANT
SYSTEM OPTIMIZATION TURNOVER
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Timing Building Upgrades

|
2 QN
L 8%
EXISTING BUILDING TENANT
SYSTEM OPTIMIZATION TURNOVER

0%

EXISTING BUILDING
SYSTEM END OF LIFE
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Electric Service Capacity

ELECTRIC SERVICE
FROM THE LOCAL GRID

BUILDING CENTRAL
INFRASTRUCTURE

DISTRIBUTION AND METERS

MEE INDIVIDUAL UNIT SERVICE 7
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Key Resources: Mass Save

For all multi-Family housing with 5 units or more

71 MASS SAVE FOR MULTI-FAMILY RESIDENTIAL

o * Start with a no-cost home energy assessment.
Mass Save gy

Savings through energy efficiency

Based on your energy assessment, you may qualify for instant incentives

and rebates on energy-saving improvements, including:

(e]

(e]

(e]

(e]

No-cost air sealing

Up to 100% off insulation

Rebates on high efficiency heating, cooling and water heating equipment (including
heat pumps and controls)

Programmable and Wi-Fi thermostats

Water-saving devices, including low-flow showerheads, faucet aerators and

pipe wrap

Occupancy sensors

0% HEAT Loan financing for condos and owner-occupied units on residential rates

* If 50%+ of the tenants are at the designated income levels, you may also be
eligible for the Income Eligible Multi-Family Retrofit Program.
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https://www.masssave.com/en/multi-family/energy-assessments/multi-family-facilities-5-units-plus
https://leanmultifamily.org/

Key Resources: Mass Save & Boston Energy Saver

For Residential Condos

71 MASS SAVE FOR RESIDENTIAL CONDOS
ma ss s aveﬂ Do you have authority to make Yes No

improvements to your:

Savings through energy efficiency
Exterior walls, attic, and/or basement
CITY of BOSTON of your condo/townhome? This could  Schedule a Home Energy Assessment by

ENERGY s AVER also include minor modifications to calling 866-527-7283

your fagade and roofline.

Heating and cooling system(s)? Consider heat pump rebates

WE'RE HERE

To H ELP Hot water system? Consider a heat pump water heater Connect with your condo board/HOA
about getting an Energy Assessment.

Schedule a 30-minute 1-on-1 video Appliances (i.e., clothes
washer/dryer, room AC, electric Consider appliance rebates

stoves, lawn equipment)?

or telephone call with our Help Desk
so we can help you save big on your

energy bill Off street parking? Consider electric vehicle chargers

SCHEDULE A CHECK-IN WITH Smart thermostat? Consider enrolling in ConnectedSolutions

BOSTON ENERGY SAVER
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https://www.masssave.com/en/residential/condos
https://calendly.com/d/cyn6-yz3-8r6
https://calendly.com/d/cyn6-yz3-8r6

How the City of Boston is Helping Building Owners

O
6

BERDO
HELP DESK

71 FREE ENGINEERING
SERVICES FOR
BUILDINGS
TAKING ACTION

71 ONE-ON-ONE
CONSULTATIONS
WITH CITY STAFF

71 EQUITABLE
EMISSIONS
INVESTMENT FUND

TMWh

4

71 MA CLASS | REC
CONNECTOR
PROGRAM

—

IN-PERSON
WORKSHOPS AND
EVENTS

ey

71 BUILDING
DECARBONIZATION
ADVISOR PROGRAM

| m R
v
=v

CONDO
TOOLKIT
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https://www.boston.gov/departments/environment/berdo#support
https://www.boston.gov/departments/environment/berdo#support
https://www.boston.gov/departments/environment/berdo#support
https://www.boston.gov/departments/environment/berdo/how-purchase-ma-class-i-recs-berdo-compliance
https://www.boston.gov/departments/environment/berdo/how-purchase-ma-class-i-recs-berdo-compliance
https://www.boston.gov/departments/environment/berdo/how-purchase-ma-class-i-recs-berdo-compliance
https://www.boston.gov/departments/environment/building-decarbonization-advisor-program
https://www.boston.gov/departments/environment/building-decarbonization-advisor-program
https://www.boston.gov/departments/environment/building-decarbonization-advisor-program
https://calendly.com/d/cx5f-b9d-ytx/berdo-building-decarbonization-support
https://calendly.com/d/cx5f-b9d-ytx/berdo-building-decarbonization-support
https://calendly.com/d/cx5f-b9d-ytx/berdo-building-decarbonization-support
https://calendly.com/d/cx5f-b9d-ytx/berdo-building-decarbonization-support
https://www.boston.gov/departments/environment/equitable-emissions-investment-fund
https://www.boston.gov/departments/environment/equitable-emissions-investment-fund
https://www.boston.gov/departments/environment/equitable-emissions-investment-fund
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Thank You!

A recording and slide deck for this meeting will be available at boston.gov/berdo.
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