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Policy Trends & California’s Climate Goals
By 2020

Return GHGs to 1990 levels (AB 32, 2006)

By 2030

40% below 1990 levels (SB 32, 2015)

By 2050

80% below 1990 levels (EO’s B-30-15 & S-3-05)

And now...by 2045

100% zero-carbon electricity (SB 100) &
carbon neutral economy-wide (EO B-55-18)




Buildings represent ~25% of
California’'s GHG emissions today
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Electricity is getting cleaner,
moving toward 100% carbon-free by 2045
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Source: CA Air Resources Board, Emission Inventory 2018.
https://www.arb.ca.gov/cc/inventory/pubs/reports/2000 2016/
ghg inventory trends 00-16.pdf



https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2016/ghg_inventory_trends_00-16.pdf
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i 84X more potent
than CO, in the short run
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Average Atmospheric Methane Concentrations
Measured in parts per billion, or ppb
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Bakken Shale, North Central
10.10% leak [2.80 - 17.20%]
Schneising et al 2014

Unita Basin, Utah
6.20 - 11.70% leak
Karion et al 2013

Denver - Julesburg Basin
4,0% leak [2.30 - 7.70%)]
Petron et al 2012

Marcellus Shale, Appalachian

Leakage Varies by % i g

4-Corners Region

14,7% leak [12.5 - 16.7%]

Production Zone  [[PaR QS

San Juan Basin, Rocky Mountains
3.1% leak
Frankenberg et al 2014

Eagle Ford Shale, Gulf Coast
9.10% leak [2.90 - 15.30%)]
Los Angeles Basin Schneising et al 2014
17.0% leak [13.0- 17.0%]
Peischel et al 2013 Texas, Oklahoma, Kansas Region
2.2% leak [1.0% - 3.4%)
Miller et al 2013




Leakage Attribute
to California
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methane at more than twice the previously reported rates. KORT/UNIVERSITY OF MICHIGAN

Major U.S. cities are leaking methane at twice the rate
previously believed

By Sid Perkins | Jul. 19,2019, 2:30 PM
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Gas Infrastructure Costs
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Every $1,000 increase
IN house price prevents

from affording
-NAHB, 2019



NAVIGANT

Final Report

Prepared for:
California Building Industry Association

n CELEBRATING

California Building Industry Association

..electric appliances
have similar or lower
costs than natural gas
appliances..



UC Carbon Neutral Buildings Cost Study
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Llftlng the High Energy Burden

In America’s Largest Cities:
How Energy Efficiency Can Improve Low
Income and Underserved Communities

Ariel Drehobl and Lauren Ross
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Residential gas prices are increasing
faster than electricity prices

CA residential gas prices increased Trend expected to continue:
3x faster than electricity prices from « SoCalGas was approved for 25%
2012 to 2018 revenue increase 2018-2021 (8%
CA Residential Gas and Electricity Prices p.a.)
 PG&E filed for a 26.6% increase for gas
+4.6%/y distribution over 2018 (6% p.a.)

Gas

In comparison:

fectriciy o SCE filed for 14% by 2020 over 2018
_ +1.4%[y (7%/y)
ek  PG&E filed for a 24% increase for electric
generation and distribution over 2018
(6%/y), in part due to costs associated

with wildfires
2012 2013 2014 2015 2016 2017 2018 Source: EIA

https://www.eia.gov/dnav/ng/hist/n3010ca3m.htm
https://www.eia.gov/electricity/data/browser/#/topic/7?agg=2,0,1&geo=g&freq=M



https://www.eia.gov/dnav/ng/hist/n3010ca3m.htm
https://www.eia.gov/electricity/data/browser/#/topic/7?agg=2,0,1&geo=g&freq=M
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HOW AN AIR SOURCE HEAT PUMP WORKS
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Smog Forming NOx in California

107 Tons a 118|;'ons a
18 Day WY
Tons
a Day
Power Plants  Buildings Light Duty

https://www.arb.ca.gov/ei/emissiondata.htm Ve h |CI eS



CARBON MONOXIDE ALARM

Pollutant Exposures from Natural Gas Cooking Burners: A Simulation-Based Assessment for Southern California
Jennifer M. Logue,’? Neil E. Klepeis,3>* Agnes B. Lobscheid,! and Brett C. Singer? 2014



https://ehp.niehs.nih.gov/1306673/#tab1
https://ehp.niehs.nih.gov/1306673/#tab1

d In creasec
risk of
asthma and a
Increased lifetime
risk of asthma.

cooking stove haver
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https://heetma.org/wp-content/uploads/2019/07/Gas-can-harm-children-July-15-2019-Final.pdf
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Air Board: Residential Cooking Exposure
Study Finds Unhealthful Levels

Making a fried chicken dinner produced average indoor nitrogen
dioxide levels of up to , which is well over ARB's
indoor air quality guideline and ambient air quality standard of

for one hour

Indoor formaldehyde levels exceeded

during oven cleaning in a gas stove. This exceeds the
California Office of Environmental Health Hazard Assessment’s Acute
Reference Exposure Level (REL) guideline of

for one hour, and exceeds ARB's indoor guideline action
level of as well.

https://www.arb.ca.gov/research/indoor/cookingstudy.pdf



https://www.arb.ca.gov/research/indoor/cookingstudy.pdf

Air Board: Residential Cooking Exposure
Study Finds Unhealthful Levels
Air Board Advice:

1. Have gas stoves cleaned and properly adjusted annually
for carbon monoxide and gas pressure by a trained
professional.

2. Use a low-noise range exhaust hood.
3. Use heat-proof side shields along with the exhaust hood.
4. Avoid over-heating food and spilling food on burners.

5. Use the self-cleaning oven cycle only when the house is
not occupied and is well ventilated, especially during the first
hour or two.

6. Consider microwaving food when possible












Consumer Reports Prefers Induction

Top 9 Ranges for 2018 were electric, top 2 were Induction

Fuel Model Rating
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Electric Heat Offers Pathway To Zero Emissions

Annual Greenhouse Gas Emissions from Energy Use
of Title 24 2019-Compliant Building

Metric tons CO2e/year

2020 2030 2045 2020 2030 2045

NRDC analysis, climate zone 13 (Fresno) 35
with rooftop solar. Including methane leakage


Presenter
Presentation Notes
Why a Zero Emissions building code?
Even a very efficient building complying with 2019 code still emits > 5 tons GHGs every year.
2/3 from gas, 1/3 from electricity
Over time, emissions from this building will go down as electricity gets cleaner, and by 2045 still 3.5 tons GHGs, all from gas.

However, exact same building using electric heat: lower emissions than gas already in 2020
And as electricity becomes carbon-free by 2045, building emissions decline to zero
No comparable pathway to zero for gas emissions. Renewable gas not scalable
Electric heating is key to get to Zero Emissions Buildings!

(Note: this includes rooftop solar: 2019-compliant residential buildings are required to use solar to offset their annual electricity use, but this still results in positive emissions from electricity use because zero net energy means exports = imports over the year. But import emissions > export emissions)
Source: NRDC calculations, contact Pierre Delforge at pdelforge@nrdc.org 
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Electric Buildings are ...

Cheaper
More Equitable
Healthier
More Climate Friendly
Safer



Figure 1: D¢ Sector
Roadmap
New Sl o e N s ONS
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Roadmap Goals

Goal 1: Build customer, builder, contractor and policy-
maker awareness and interest in decarbonization.

Goal 2: Ensure that customers receive a good value from
adopting building decarbonization measures.

Goal 3: Ensure that building decarbonization provides a
Rettte.r value to builders and contractors than fossil-fuel
eating.

Goal 4: Prepare supply-chains and delivery agents are to
meet rising demand for carbon-free building technologies
with a quality product.

Goal 5: Align Policy to meet other goals.



CPUC Decarbonization Plans

1. All Electric Rates

2. Resource Acquisition:
* Incentives (eg Rebates)
* Financing (eg Loans for all-electric customers)
* Emerging Technology

3. Market Transformation

Overall: Focus goals on GHG emission rather than energy
reduction.
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California is building the homes ot the future, today

Homes built to the new codes will:

BE EXTREMELY HAYE SOLAR INMCENTIVIZE
ENERGY EFFICIENT FOWER SOLAR + STORAGE
Mew homes will feature All eligible residental In some cases, the rules will allow a limited
high efficiency windows, buildings and homes wall trade-off between solar + storage and efficiency.
- appliances, and lighting and have access to renewable The credit is meant to help incentivize on-site
ENERGY COMMISSION h i - e
=i eating. enargy resources, such anergy storage for individual households, an
} as reocftop solar. essential tool for achieving emission reductions.

G

Eﬂ'l: Oura glﬂg Provisions in the code wil encourage more electricity use and ali-electric homes
to reduce notural gas consumption. lechnology such as electric water heaters

AH'EJE"':T”f: are becoming increasingly cost effective.




Title 24 2022 - Time Dependent Source Energy

Patterns of TDS and Carbon Emissions are ldentical
Time-Dependent Source Energy (kBtu/kWh)

8B.00
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8 8 8 8 8 8 8 8

Monday Tuesday Wednesday Thursday Friday Saturday Sunday



Berkeleyside & 7

Berkeley @berkeleyside ’a n

na-l-u rql g Rep Darin Cline of @PGE4Me says the utility supports all-
electric buildings, and invites city officials to visit its all-

By Sarah Ravani Updated T* 5 duction kitchen for a tour. #berkmtg

M f ¥ 9




4 | Chapter Targets

All new buildings will be net zero carbon by 2030; and 100% of
buildings will be net zero carbon by 2050

&® Reduce building energy use per sq.ft. for all building types 22% by
&))" 2025; 34% by 2035; and 44% by 2050

o

MAYOR GARCETTI LAUNCHE I Targets

Countywide

APRIL 29, 2019 2025
All new buildings and 50% of major building

renovations to be net zero carbon

a\ OurCounty ...

75% of major building renovations to be net zero
carbon

2045
100% of major building renovations to be net
zero carbon



50+ CA Local Governments Actively Exploring Zero-Emissions Reach Codes

Northern California Southern California

Bay Area Central Coast
« Alameda County: Albany, Berkeley, Dublin, Fremont, * City of San Luis Obispo

Hayward, Oakland
* Marin County Santa Barbara

Santa Barbara, Goleta

e Santa Clara County: Campbell, Cupertino, Gilroy, Los
Altos, Los Altos Hills, Milpitas, Monte Sereno, Morgan
Hill, Mountain View, Palo Alto, San Jose, Sunnyvale

e San Mateo County: Brisbane, Burlingame, East Palo
Alto, Menlo Park, Millbrae, Portola Valley, Redwood
City, San Mateo City and County

* San Francisco

 Sonoma County: Cloverdale, Petaluma, Santa Rosa,
Sebastopol, Sonoma, Windsor, Healdsburg

Ventura
Ojai, Thousand Oaks

Los Angeles
« City and County of LA, Santa Monica,
West Hollywood, Malibu

San Diego
Central Valley « Carlsbad (adopted!), Chula Vista, Encinitas, Escondido
* Sacramento, Davis

Humboldt: Arcata
Mendocino: Fort Bragg, Point Arena, Willits
Santa Cruz: City of Santa Cruz
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Join us!
Buildingdecarb.org/join






Energy Research and Development Division

FINAL PROJECT REPORT

Deep Decarbonization in a
High Renewables Future

Updated Results from the California PATHWAYS Model

Energy+Environmental Economics

California Energy Commission

Edmund G. Brown Jr., Governor

June 2018 | CEC-500-2018-012
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Biogas supply & gas demand in 2050

Current Price g3

S0

0.0

Biogas Supply

0.2

0.4

Building and Industry Gas Demand

2015
\ Building and
Industry Gas
Demand
0.6 0.8 1.0 1.2 1.4 1.6 1.8
Biogas Supply (Quadrillion BTU)
2050 demand with high natural gas
efficiency and no building electrification


Presenter
Presentation Notes
We estimated the likely sustainable biomethane supply and compared it with natural gas demand in 2050.
This is shown as two supply curves to the left contrasted with natural gas demand on the right.  The natural gas demand in 2015, excluding electricity generation, was about 1.6 Quads. Even with very aggressive industry energy efficiency and high efficiency gas furnaces in buildings, the gas demand exceeds 1 Quad in 2050 without building electrification.
The population-weighted share of US biomethane supply from residue biomass is only about half this quantity.
Some combination of electrification, additional sources of RNG-- or advanced gas EE-- are needed to reduce this gap.
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