Northeast Buildings 101

Matt Rusteika

Director of Market Transformation
Building Decarbonization Coalition
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EMISSIONS



NOx Emissions by Sector in the NESCAUM Region
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U.S. Tons per Year

Source: EIA State
Energy Data System
(SEDS), AP42

Buildings are the
second biggest
source of NOx in
the NESCAUM
region after
transportation.

Homes &
businesses in
the region
produce
>100,000 tons
of NOx annually.



NOx in Buildings: U.S. Tons per Year 0
NESCAUM Region * Est. 79% of NOx from
buildings comes from

Oil Hot h .
Water
GV?,Z:::( #4708 Spa(.:e eatlng
17,069 equipment.
* 76% in NJ (least) to 85%
in ME (most)

e Of that, 74% is from gas
heating equipment.

e 20% in ME (least) to
j’oﬂ, gg'CL;\)FI?ggNIZATION Source: RECS, 91% |n NJ (mOSt)

COALITION CBECS, AP42




Buildings Contribution to GHG Emissions
NESCAUM States

Source: EPA State
Inventory Tool

Buildings represent
about one third of
all greenhouse gas
emissions in the
NESCAUM states.



Global Warming Potential (GWP20) of Methane Leaks vs. Combustion
Million Metric Tons of CO2e
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Methane leaks from the gas distribution system might
nearly double the overall GWP of natural gas.



RESIDENTIAL



Breakdown of Housing Types
NESCAUM Region

Mobile*
390,487

Single-

Family
10,280,308

e, IUILDING
| SECARBONIZATION Source: U.S. Census American Community Survey (2019)
&»'): COALITION * Includes mobile homes, boats, vans, and RVs

There are 18.5 million
homes in the
NESCAUM states

More than half of them
(55%) are single-family

About a quarter are in
larger apartment
buildings (5+ units)



Gas heats more than
half of homes within
every type.

Electric heat remains

common in high-rises.

The 35% of single-
family homes that
heat primarily with oil
account for 90% of oil
use in the region.

Single-families
represent 55% of all
homes but 68% of
natural gas
consumption.

Primary Heating Fuel by Units in Structure

All Homes 56%
Single-Family 54%
Low-Rise (2-4) 70%

High-Rise (5+) 53%

Mobile Homes* 20%

® Delivered Fuels M Other

W Natural Gas

f\ BUILDING

M Electricity

Source: RECS

Residential Fuel Consumption by Units in Structure
NESCAUM Region

Fuel Oil
Natural Gas

All Fuels

| - ‘ | R

M Single-Family ! Mobile Homes*
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m High-Rise (5+) m Low-Rise (2-4)

Source: RECS



Primary Heating Fuel by Units in Structure
Maine

All Homes

Single-
Family
Low-Rise
(2-4)
High-Rise
(5+)
Mobile
Homes*

New Jersey

All Homes

Single-
Family
Low-Rise
(2-4)
High-Rise
(5+)
Mobile
Homes*

m Natural Gas m® Delivered Fuels m Electricity = Other

Residential fuel
consumption
patterns differ
substantially
between states.



End Use Breakdown for an Average Northeast Home: Fuel Combustion
Site MMBTU from Fossil Fuels per Year
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Source: U.S. EIA Residential Energy Consumption Survey (RECS)




COMMERCIAL



Size of Building by Percent of Total Floorspace

* Individual buildings
are larger in the
Mid-Atlantic.

 Almost half of

® 200k or More

™ 100k to 200k COmmerCia|

B 50k to 100k .

= 25k to 50 floorspace in New
B 10k to 25k

England is in
buildings with
areas <25k s.f.

W 10k or Less

/B> BUILDING

Source: CBECS New England Mid-Atlantic



Energy Source by Percent of Floorspace

Space heating 1%

Space heating
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It is common for commercial buildings to have fuel-fired
space heating but electric water heating. Electricity is more
common than gas as a water heating fuel.



Space Heating Equipment Type by Percent of Floorspace

Mid-
Atlantic

New
England

BUILDING . BO“er

m Packaged m Space Heater

® Furnace @ HeatPump M District Heat
Source: CBECS

Water Heating Equipment Type by Percent of Floorspace

Mid-
Atlantic

New
England

BUILDING
DECARBONIZATION
> COALITION

M Central

M Point of Use

B Combination

Source: CBECS

“Central” space heating
systems may only
account for about half of
heating by floorspace.

By contrast, central
water heating systems
serve 80% or more of
commercial floorspace.



FUELS



 MA NH . ME
a |
=
[+}]
—+
[
-
n_a
()
[+}]
w
B
s
[12]
Q
o
-
(1)¢]
o
1]
s
(]
(=]
o
||
=
=]
=]
[+}]
-
[¢+]
[ |
-~
[1*]
=
(=]
w
1]
= |
(1+]

RI

NY

NJ

Fuel Mix in Buildings by Sector: Percent of Overall BTU
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A Few Takeaways

Natural gas
dominates thermal
energy use in the
region.

Fuel oil is more
common in
residential than
commercial.
Wood & propane
remain common in
rural areas.



Thank you!

matt@buildingdecarb.org

(617) 620-3426



APPENDIX



Buildings Matter

* Buildings produce an estimated 20% of the region’s NOx
and 30% of its greenhouse gases.

* Limits on these pollutants are few.

* Existing policies are mostly incentive-based—“all carrot, no
stick” only goes so far.

e Qur ability to address pollution from buildings via efficiency
regs is limited—but not so for air pollution regs.



Current state policies that target existing buildings are
incentive-based, incremental, and reduce emissions as a
side effect rather than a core purpose.

Annual NOx Emissions Per Home: Space Heating End Use

85% Residential Gas Boiler 9.1
95% Residential Gas Boiler 8.1
ASHP: Current Grid (2019)* 1.8

ASHP: 100% Renewable Grid = 0.0

* 8% line losses, ISO-NE 2021 resource mix of 59.1% gas and
other combustible fuels, heat pump seasonal COP of 2.75



Source: EPA, National Emissions Inventory (NEI), 2017

In New York City,
burning fossil fuels in
buildings generates
twice as much NO_as

light-duty passenger
vehicles and seven
times as much NO as

power plants. NO, Power
from [EMCEHTCE Plants
NYC’s

Credit: RMI (available here)




Gas Stoves Can Emit Elevated Indoor Nitrogen Dioxide (NO,)
Levels Often Exceeding Indoor Guidelines and Outdoor Standards

US National Standard (EPA)

100

Canadian National Standard

60

California State Standard

Canada
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World Health Organization
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Boiling wate 184
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G n - no food 130-546

Source: https://rmi.org/insight/gas-stoves-pollution-health

Research has begun to
demonstrate the health
impacts of burning fuels
in the home.

Indoor NOx can exceed
EPA outdoor limits in
homes with gas stoves.

Stanford study found that

stoves leak methane
even when they’re off.



Greenhouse Gas Emissions Trajectory: Natural Gas vs. Petroleum
NESCAUM States
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GHG Emissions by Sector in the NESCAUM States
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2020 Natural Gas Consumption in NESCAUM States
Billion BTU

B Residential

» Commercial

Source: EIA State Energy

BUILDING
DECARBONIZATION Data System (SEDS)
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Natural Gas Consumption vs. State Population

NESCAUM Region
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Source: EIA State Energy Data
System (SEDS), U.S. Census



Fuel Mix in Buildings by Percent of Overall BTU

Commercial and Residential Sectors

NESCAUM States

New York and
New Jersey

Northern
New England

BUILDING
@ g om0 m Natural Gas m Petroleum mPropane m Wood

Natural gas accounts for nearly three quarters of
buildings’ total fuel consumption in the NESCAUM states.



Residential Primary Heating Fuel

NESCAUM Rg'on Breakdown of Housing Types

NESCAUM Region

Mobile*
390,487

Single-
Family
10,280,308

CcT ME MA NH NJ NY RI VT

BUILDING ) y
2FCA"??G"“71\TIG‘J Source: U.S. Census American COmmunlt\/ SUNEV (2019)

g COALITION * Includes mobile homes, boats, vans, and RVs

H Natural gas M Petroleum M Electricity m Propane = Other

BUILDING .
DECARBONIZATION Source: U.S. Census American

>y COALITION Community Survey (2019)




End Use Breakdown for an Average Northeast Home
Site MMBTU per Year

o
Fuel Oil . 3.4 LM;!34 5.5
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Natural Gas

Primary Heating Fuel

B Space heating M Air conditioning ® Water heating M Kitchen appliances ® Laundry machines ™ Lighting ™ Plug load*

BUILDING Source: U.S. EIAResidential Energy Consumption Survey (RECS)

Lo E‘f‘h“’w{(j: IEATION * Includes TV, set top box, and dehumidifier. Lamps areincluded in lighting.
¢ COAL 1




