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GoToWebinar FAQ

• Webinar recording and slides will be 

sent to registered attendees within 

two business days

• All webinars are archived on clean-

coalition.org and the Clean Coalition’s 

YouTube channel

• Submit questions in the Questions 

window at any time (window view 

varies by operating system and 

browser)

• Questions will be answered during 

the Q&A portion of the webinar

• Contact Josh for webinar questions: 

josh@clean-coalition.org
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Today’s presenters

Panama Bartholomy

Director of the Building Decarbonization Coalition

buildingdecarb.org

John Sarter

Program Manager at the Clean Coalition

clean-coalition.org

Sean Armstrong

Managing Principal of Redwood Energy

redwoodenergy.tech





Greenbank Associates 









Natural Gas Methane



















Cost



$6,000-$15,000

$750-$2,400

$270-$850

Every $1,000 increase 

in house price prevents 

9,897 California families 

from affording

-NAHB, 2019

Gas Infrastructure Costs

$7,000 X 9,897 = ~60,000 families priced out



..electric appliances 

have similar or lower 

costs than natural gas 

appliances..

Replacing natural gas 

appliances with electric 

reduce an existing home’s 

total GHG emissions by 

35-66% in 2020 and 55-

60% for new homes. 



UC Carbon Neutral Buildings Cost Study 



Equity











Health



NOx in California

18 

Tons 

a Day

107 Tons a 

Day

Power 

Plants
Buildings

118 Tons a 

Day

Light Duty 

Vehicleshttps://www.arb.ca.gov/ei/emissiondata.htm



Pollutant Exposures from Natural Gas Cooking Burners: A Simulation-Based Assessment for Southern California

Jennifer M. Logue,1,2 Neil E. Klepeis,3,4 Agnes B. Lobscheid,1 and Brett C. Singer1,2, 2014

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






Induction Cooking Increasing Choice of Top Chefs



Consumer Reports Prefers Induction
Top 9 Ranges for 2018 were electric, top 2 were 
Induction
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Cleaner

Safer

Better Control

Cooler

Easier to Clean



Climate



Buildings represent ~25% of 

California’s GHG emissions today



Electricity is getting cleaner, 
moving toward 100% carbon-free by 2045

37

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


Building emissions > all in-state power plants
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Electric Heat Offers Pathway To Zero Emissions
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Elec-
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Elec-

tricity

Elec-

tricity
Elec-

tricity

Zero 

emissions!

NRDC analysis, climate zone 13 (Fresno) 

with rooftop solar. Including methane 

leakage



Stock Turnover



Cheaper

More Equitable

Healthier

More Climate Friendly

Safer

Electric Buildings are …









Biogas supply & gas demand in 2050

Estimated Cost and Available Biomethane Supply to 
California

In-
Stat
e 
Only

Population-
weighted U.S. 
share, excluding 
purpose-grown 
crops

2050 demand with high natural gas 
efficiency and no building electrification

Electrification, 
EE 

breakthroughs 
or ?

Biogas Supply Building and Industry Gas Demand 

2015 

Building 

and 

Industry 

Gas 

Demand

Current 
Price

Projected 
Price



All-Electric New Homes Program

Up to $5,000 per home

• $500 for pre-wiring (required)

• $1,500 for HPSH

• $1,500 for HPWH

• $1,500 for induction cooktop

Discussion of whether program will require no gas to site

Electrification Focus in Home Performance Program (existing homes)

Up to $13,750 per home

• $2,500 for wiring and panel upgrades

• $2,500 for HPSH

• $3,000 for HPWH

• $250 for induction cooktop

• $3,000 for insulation and sealing 

...and miscellaneous items

Midstream HPWH program under development

Current SMUD Electrification Programs



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. 











How to Build on Budget in 2020: 

All-Electric and Solar Powered



• World’s Most Efficient Building 

Code (as was 2016 Code)

• World’s First State/Provincial 

Code to Mandate PV (2-4kW)

• Still Assumes ~40% Gas 

Powered Home 

The 2020 
Residential Code



Residential Natural Gas Infrastructure Costs and Methane Leakage: $25,000+ per 

home, 2.7%-5.2% leakage
The total methane leakage rate from California’s residential natural gas infrastructure is estimated to be 4.18% (2.7 – 5.2%). Owner paid cost increases due 
to more expensive gas appliances and infrastructure additions are in darker blue, while “rate based” cost increases are in lighter blue. 

Appliance costs are the marginal cost ($) of gas over all-electric

*heat pump water heater equal in cost to on demand gas water heating

**Aliso Canyon leaked 4.62 Billion cubic feet and alone cost $1.014 billion shared by 5.6 million meters - $181/meter cost (Reuters, Aug 6, 2018)

*** Average of various sources (Cochran 2018, Lennon 2019, SoCalGas 2014, Nemec 2015, Nogueras 2011) 

$141-$3,717/ft
2” Low Pressure Distribution 
(CPUC 2016, SoCal Gas 2015)

$16,567
Meter + Lateral 

Installation
(PG&E 2016)

$1,000-
$3,000
Furnace 

(Navigant 2018)

$0*
Water Heater 

(Navigant 
2018)

$100+
Dryer 

(Navigant 
2018) $110+

Stove
(Redwood 

Energy 
2019)

$7M/Wel
l

(EIA 2016)

0.02% Leak
Seasonal 
Storage

(CEC 2017)**

0.68% 
Leak

Low Pressure
Distribution
(CEC 2017)

$136-480/ft
4”-24” High Pressure 

Distribution
(CPUC 2016, 

SoCal Gas 2015)

Extraction

Storage

2.2% (1.0-2.9%) 
In and Out of State 

Extraction
(Wentworth 2018)

0.07% 
Leak

Transmission
(CEC 2017)

$200-1,000/Fixture
Gas piping in the home

(SEA 2017)

0.3% - 0.9% 
Appliance and 

Incomplete 
Combustion 

(Fischer 2018)

0.31% 
Leak

Residential 
Meter

(CEC 2017)

Processing

0.03% Leak
Processing and 

Temporary 
Storage

(CEC 2017)

Image by:      

Emily Higbee 

of Redwood 

Energy

Compressor 

Station

$80M/Station
1 per 50-60 miles

(PG&E 2018)

$5M-43M/Mile
24”- 42” Very High-

Pressure 
Transmission***



60+% All-

Electric in 

the South in 

2018

All-Electric Leads Market Growth Since 

2010





Ritz-
Carlton 
Residence
s, 
Waikiki 
Beach



Trump 
International Hotel 
& Tower-Waikiki

Tourists 

watching Trump 

protesters 







High variability in daily use among nearly identical households shows 
opportunities and challenges for savings



Usage Data on People Living 
in All-Electric 2020 Code Apartments



Variability is high, yet average consumption increases by 
only 1 kWh/person



Casa Adelante, 2060 Folsom, San Francisco
127 Units, under construction

Developers: TNDC/CCDC, Architect:  Mithun & YA Studio, AEA

ALL ELECTRIC MULTIFAMILY IS A GROWING TREND

“9 out of 10 townhome projects in Vancouver 

are all electric. At Brixton Flats, our gas utility 

offered free gas piping throughout the 

building if the developer had 3 gas loads per 

suite. But the Developer wanted all 

electric.”-Chris Higgins, Green Building 

Planner of Vancouver, BC



Hillandale Gateway, Washington DC



Affordable, Quiet and Efficient 
Heat Pumps

$5k-

$13k/Residence $10k-

$20k/Residence

$3k-

$6k/Residence



-26 Homes
-4kW PV/House,
-Ductless Minisplit HVAC 
-Heat Pump Hot Water
-Electric Resistance Range
-R-49 attic and R-21 Walls
-ALL HERS Inspections

Case Study: Cottages at Cypress, Fort 

Bragg, CA



Case Study: Valley View Homes, Selma, 

CA





Builder Models of 
Electric Radiant Ranges



Builder Models of 
Electric Induction 

Ranges



Heat Pumps for Hot 
Tubs and Swimming 

Pools
Sizing Tip: 4 BTU/Hr to 6 BTU/Hr per 

gallon of pool water



Modern Electric 
Fireplaces
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North Bay Community Resilience Initiative: Aims

• Track, publicize, and support cutting-edge resilience-

creating energy efficiency, electrification, and microgrid 

incentives, plus policy advancements by SCP, MCE, 

BayREN, BAAQMD, and others.

• Procure and develop a database of model structures 

with “Community Microgrid–ready” designs: For new 

and retrofit residential, commercial, and municipal bldgs.

• Develop “Electrification & Community Microgrid–Ready” (ECMR) 

document for homeowners and installers

• Develop Community Microgrid roadmap beginning with 

critical facility microgrid pilots such as fire stations, 

hospitals, and places of refuge.

• Position these pilots in areas that are conducive to expansion into 

Community Microgrids.

• Develop all as a model for decarbonization and 

resilience in rebuilding, and for proactive resilience 

and community modernization. 
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Electrification & Community Microgrid–Ready 

(ECMR) document

Developed by the Clean Coalition and a 

team of industry experts, as a guideline 

for homeowners, trades installers, and 

electrical engineers to easily plan and 

install necessary wiring and 

communications to be all-electric and 

communitymicrogrid-ready.
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ECMR document

Simple 2 page document

• Page 1: Definitions and 

Operations

• Page 2: Wiring for;

• Connected Appliances

• Solar/Solare ready

• Energy Storage

• Connectivity

• Additional 

recommendations

• Commercial Buildings
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ECMR Document Goals: Electrification and 

Decarbonization through community microgrids

• All-Electric benefits; Safer and healthier homes and communities

• Elimination of natural gas which is highly flammable, and 

produces formaldehyde and other toxic gases within the home 

and community

• Reduced reliance on outside fuel & energy sources = 

RESILIENCE

• Reduction of greenhouse gases

• EV adoption = Reduction and eventual elimination of all fossil 

fuels

• EV’s can become “mobile energy” assets, saving and making 

money

• REVENUE for homeowners by using your connected assets 

as grid assets
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ECMR: Staging Community Microgrids

• Microgrid benefits: Resilient homes and 
communities

• Ability to stay powered in grid outages = 
Resilience and Security

• LOCAL Renewable Energy + Storage = Primary 
Power

• Energy produced by local renewable sources = 
Permanent local jobs

• Ability to use behind the meter and community 
energy storage as “grid balancing assets” and 
revenue stream 

• Elimination of Fossil Fuel “Peaker Plants”
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Model structures: partners

Developing a design database for model structures

for new and retrofit residential, 

commercial, and municipal buildings

• In collaboration with high “performance based” building

organizations in the USA:

• US DOE Zero Energy Ready Home Program

& US DOE “Solar Decathlon” homes database

• Passive House Institute US

• USGBC / New Buildings Institute “Grid-Optimal”

• Net Zero Energy Coalition

• Rocky Mountain Institute
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Model Structures: Advanced Energy Rebuild 

homes

Showcase and provide case studies of homes being rebuilt utilizing the 

Advanced Energy Rebuild program. Up to $17,500 incentives from  Sonoma 

Clean Power and MCE, to go “all electric” and “microgrid ready”

Having a “microgrid” means when the power goes out, your power stays ON

Hirsch solar-powered residence                                        Mini-split heat pump   H.P water heater   L.G. Chem energy storage    Induction cooking  

Sonoma Clean Power currently has 190 homes enrolled and is soon opening their new 

Advanced Energy Center;  A store in downtown Santa Rosa where SCP customers 

can test and purchase discounted, high efficiency electric appliances.

https://sonomacleanpower.org/programs/lead-locally
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Model Structures: US DOE Solar Decathlon

NBCRI has partnered with the US DOE Building Technologies Division to showcase and utilize the 

Solar Decathlon homes for models of rebuilding ZNE homes.

• Bi-Annual competition since 2002 

to design, build, and present 

ZNE homes.

• Design Challenge: prepare 

creative solutions for 

real-world issues

• Build Challenge: Construct

Real World projects

https://www.solardecathlon.gov/about.html
https://www.solardecathlon.gov/2019/design/challenge-teams-summaries-presentations.html
https://www.solardecathlon.gov/event/challenges-build.html
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Model Structures: Modular and Pre-fab

• Prefabrication = up to 20% reduction in cost and 40% faster!

• Many design options available

• Single Family and Muti-Family

• Increasing number of providers



Making Clean Local Energy Accessible Now 83

Sol Lux Alpha

SOL LUX ALPHA – First PH Certified multi-unit 

nanogrid to US market

• 4 unit, 6 story, N+E using only PV within the building 
envelope

• All electric: Fossil-fuel free

• Passive House PHIUS + US DOE Zero Energy Ready 
Home program

• (Includes Energy Star, Indoor Air Plus, EPA “WaterSense”)

• WINNER of the US DOE Housing Innovation Award for 
Multi-Family

• WINNER of 2018 PHIUS “Best overall Project” in North 
America

US DOE ZNERH recognizes Passive House as “high bar” for efficiency

US DOE ZNERH recognizes Passive House as “high bar” for efficiency
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Net Positive Energy buildings

Net Positive Energy: How do you get there?

Passive House Baseline + industry best efficient systems

Passive House methodology reduces energy for HVAC by 

80%

• Passive Solar design

• Air source heat pumps for HVAC, DHW, Clothes drying

• 100% L.E.D. lighting

• Automatic occupancy and vacancy sensors

• AEK – High efficiency Induction cooktops and Bosch 

“Benchmark” Appliances

• Next Gen projects  - Moving to DC Appliances and systems
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Sol Lux Alpha Nanogrid systems

• Sunpreme GxB 380w Bifacial panels (up to 25% boost) = 475w

• Tesla Energy Powerwall x3 (triple redundancy, 2-3 days energy)

• Blue Planet Energy “Blue Ion” for 3 phase loads (elevator & 
commons)

• VEHICLE-TO-BUILDING (V2B) ENERGY enabled



Making Clean Local Energy Accessible Now 86

V2B and V2G technologies

V2B 

(Vehicle to building energy transfer)

• Enables V2G

• Extends energy beyond the building

• Reduces need for site based Energy Storage 
System (ESS)

• Mobile energy assets for community resilience
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Future trends: “Mobile energy” microgrids

Microgrids + bi-directional EV’s = Aggregated “mobile” Community Microgrids

• Solar PV can export to grid or charge EV’s at daytime when solar energy is peaking
o EV’s can bring that energy “home” and use for residential power at evening/night

• Charge EV’s when rates are low, and use in evening when rates are high (load shifting)

• Once stationary and mobile ancillary ESS grid services are enabled at scale,

(and aggregated) fossil fuel peaker plants become unnecessary 

• More behind meter ESS + mobile ESS assets results in reduced need for 

community scale solar / wind + ESS’s

• Greater resilience is created by virtue of distributed systems, 

and fewer single points of failure

• “Mobile energy” from bi-directional EV’s reduces need 

for site based ESS & transmission wires

• Add Community Scale R.E. & (mobile) storage at:

Points of grid connection to provide ancillary 

Grid and microgrid services = revenue for the microgrid system

Volkswagen Announces: “Elli”

https://www.volkswagen-newsroom.com/en/press-releases/volkswagen-to-become-a-power-supplier-4551
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Stationary vs. Mobile

STATIONARY VS MOBILE
Which is better?

OR

OR
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Questions?

Thank you for attending!

Questions?


