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Introduction 
California is leading the way in the United States energy transition, but the success of this transition will depend 
upon the state’s ability to electrify the residential building, commercial building, and transport sectors. While 
electrification is broadly understood to be a difficult undertaking, few projects fully examine the energy and 
economic  implications of, and barriers to, electrification under existing conditions. These implications are 
especially pronounced for historically-disadvantaged communities, which often face additional physical barriers 
due to outdated infrastructure or limited resources and cultural barriers, such as language fluency, lack of 
outreach, and lingering mistrust of government.  This project modeled potential electrification pathways for 
Roseland's residential, commercial, and vehicle infrastructure. The main goals of this project were to examine 
the forecast increases in electricity demand, individual homeowner costs, community costs, and grid constraints. 
The model can ultimately inform\ recommendations for Sonoma Clean Power about how they can best invest in 
incentive programs, the potential environmental benefits that can be achieved, and while engaging with state 
legislators to push for additional assistance.  

Objectives
 

1.​ Evaluate load shifting between the electrical grid and natural gas distribution system to better understand 
the technical and operational challenges associated with neighborhood electrification. 

2.​ Provide a replicable community-scale electrification model for Sonoma Clean Power to test relevant 
assumptions and quantify the financial and environmental impacts of different electrification projects. 

3.​ Generate evidence-based insights to support electrification efforts, including necessary incentives, rebates, 
grants and other ratepayer programs for Sonoma Clean Power customers.  

Methods
 

1.​ Under the conditions specified by a model  operator, calculate the added electricity load due to electrification 
of residential building appliances, commercial building infrastructure, and various private and commercial 
vehicle types.  

2.​ The new electricity load is compared to a baseline electricity load profile for the community. 
3.​ Utility cost of electricity and natural gas consumption, as well as their corresponding carbon emissions, are 

calculated and compared for the pre and post electrification scenarios. 
4.​ Capital expenditure and maintenance costs are calculated and compared over a user-specified time horizon 

to understand the total cost of technology replacement and vehicle ownership. 

 



Results
 

Finding Key Result Context 

Residential 

Community-wide residential utility 
cost increase after full 
electrification +$10.96M / year 

Pre-electrification electricity ($17.2M) rises to 
$33.3M post-electrification; partially offset by 
$5.1M in eliminated natural gas costs. Net 
increase of $10.96M/yr across all Roseland 
residential units. 

Marginal NPV per unit across all 
housing types (12% discount rate) 

~$15,000 to −$43,000 

NPVs are negative across every housing type 
in both feeder groups; marginal appliance 
upgrade cost averages $1,457 (multi-family) 
to $3,026 (single-family), before EV or panel 
upgrade costs. 

Community upfront capital cost 
including EVs $252M upfront 

Residential EV adoption roughly doubles total 
CapEx vs. appliances-only ($159M); average 
EV cost in Sonoma County is ~$35,391 
including a Level 2 charger. 

Commercial 

Natural gas reduction from 
building electrification 

−55.1% gas use 

Electrification of HVAC, boilers, and kitchen 
equipment eliminated 534,816 therms/yr. from 
a baseline of 971,098 therms/yr.; the majority 
(51%) of this decrease came from cooking 
equipment electrification. 

Total utility cost increase after 
building + EV electrification +$11.6M / year 

Building-only electrification raised utility costs 
just 2.1% (+$281K); public EV charging 
infrastructure accounts for $9.0M of the 
$11.6M total annual increase. 

Community-wide carbon savings 
from public charging and 
commercial vehicle electrification 

56,656 MT CO₂e / yr. 
Avoided tailpipe emissions from commercial 
EVs and public EV charging account for 98% 
of all commercial sector emissions reductions. 

Grid Impacts 

Feeder peak load under full 
electrification + EVs 167% of rated capacity 

Feeder 42151102 peaks Feb. 20 at 10 AM 
due to winter heating surge; both Roseland 
feeders exceed rated capacity in every full-EV 
scenario modeled. 

Santa Rosa A substation load 
under full community 
electrification 122% of rated capacity 

Adds 17.19 MW beyond 2026 forecast load; 
approaches the 125% overload threshold, 
making infrastructure upgrades a near-term 
planning requirement. 

Recommendations  
1.​ Sonoma Clean Power should consider a restructuring of their current EverGreen fee structure in such a way 

that helps them fund residential electrification incentives. 
2.​ Allocate additional funds for middle-income earners looking to buy EVs.  
3.​ Produce targeted commercial incentive programs for gas-intensive building types (food service, schools); state 

GGRF funding may support this. 
4.​ Investigate and expand load management programs, such as mandatory smart charging enrollment via 

GridSavvy Rewards, to prevent feeder overload. 
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