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List of Abbreviations 
°C degrees Celsius  

°F degrees Fahrenheit  

 

AB California Assembly Bill  

ABAG Association of Bay Area Governments  

AC Transit Alameda County Transit  

ACCMA Alameda County Congestion Management Agency 

ACE Altamont Corridor Express 

ACFCWCD Alameda County Flood Control and Water Conservation District  

Alameda CTC Alameda County Transportation Commission  

ACWD Alameda County Water District  

ADU accessory dwelling unit 

AMI  advanced water metering 

APBP Association of Pedestrians and Bicycle Professionals 

ATP Active Transportation Plan 

 

BAAQMD Bay Area Air Quality Management District  

BART Bay Area Rapid Transit  

BayREN Bay Area Regional Energy Network 

BC3 Business Council on Climate Change 

BCDC Bay Conservation and Development Commission  

BDC Building Decarbonization Coalition 

BIL Bipartisan Infrastructure Law (also known as IIJA) 

 

C&D construction and demolition 

CALGreen California Green Building Standards Code  

CalOES California Governor’s Office of Emergence Services  

CAP Climate Action Plan  

CARB California Air Resources Board  

CCI California Climate Investments 

CDP Carbon Disclosure Project 

CEC California Energy Commission 
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CEQA California Environmental Quality Act 

CIP Capital Improvement Program 

City City of Fremont  

CLEEN California Lending for Energy and Environmental Needs 

CMO City Manager’s Office   

CO2  carbon dioxide 

CO2e carbon dioxide equivalent  

CORE California Clean Off-Road Equipment Program  

CPUC California Public Utilities Commission 

 

DAC  disadvantaged community 

DOE  United States Department of Energy 

DOT  United States Department of Transportation 

 

EBCE East Bay Community Energy  

EBRPD East Bay Regional Park District  

ECAA Energy Conservation Assistance Act 

EO Executive Order  

EPA United States Environmental Protection Agency 

EV electric vehicle  

 

FCEV fuel cell electric vehicle 

FEMA Federal Emergency Management Agency  

FMC Fremont Municipal Code 

FUSD Fremont Unified School District 

 

GCC Green Cities California 

GCoM Global Covenant of Mayors for Climate & Energy 

GHG greenhouse gas  

GSI Green Stormwater Infrastructure 

 

IBank California Infrastructure and Economic Development Bank 

ICARP Integrated Climate Adaptation and Resiliency Program 

ICLEI Local Governments for Sustainability 
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IIJA Infrastructure Investment and Jobs Act of 2021 (also known as BIL) 

IPCC United Nations Intergovernmental Panel on Climate Change  

IRA Inflation Reduction Act of 2022 

 

kWh kilowatt hour  

 

LCFS Low Carbon Fuel Standard 

LED light emitting diode 

LHMP Local Hazard Mitigation Plan 

LOS level of service 

 

MAP Mobility Action Plan 

MRP Municipal Regional Stormwater National Pollutant Discharge Elimination 
System Permit 

MTC Metropolitan Transportation Commission  

MTCO2e metric tons of carbon dioxide equivalent  

 

NACTO National Association of City Transportation Officials 

NEM net energy metering 

 

OBF On-Bill Financing  

ORRO Organics Reduction & Recycling Ordinance  

 

PACE Property Assessed Clean Energy Financing 

PDA Priority Development Area 

PG&E Pacific Gas and Energy Company  

PSPS Public Safety Power Shutoff 

 

RCI Recycling Certification Institute 

REC Renewable Energy Certificate 

RSCO Rising Sun Center for Opportunity  

RtZ Race to Zero Campaign 

 

SB California Senate Bill  

SFBACP San Francisco Bay Area Conservancy Program  
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SFBJV San Francisco Bay Joint Venture  

SFBRA San Francisco Bay Restoration Authority  

SFEI San Francisco Estuary Institute  

SFPUC San Francisco Public Utilities Commission  

SOMAH California Solar on Multifamily Affordable Housing Program 

SOV single occupancy vehicle 

SRTS Safe Routes to School 

STEM science, technology, engineering, and math  

 

TDM transportation demand management  

TMA Transportation Management Association  

TOD transit-oriented development  

 

UNFCC United Nations Framework Convention on Climate Change 

USD Union Sanitary District  

USDN Urban Sustainability Directors Network 

 

VMT vehicle miles traveled  

VNEM virtual net energy metering 

VTA Santa Clara Valley Transportation Authority  

 

WELO Water Efficient Landscape Ordinance 

WUI wildland-urban interface  

 

ZEV zero emission vehicle 

ZNE zero net energy 
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Glossary of Terms 
Anaerobic digestion A process through which bacteria break down organic matter—such as 

animal manure, wastewater biosolids, and food wastes—in the absence of 
oxygen. 

Bay-Friendly Landscaping Bay-Friendly Landscaping is a holistic approach to landscaping that works 
with the natural conditions of the San Francisco Bay Watershed. Now 
embodied by ReScape California’s Eight Principles for Regenerative 
Landscapes, Bay-Friendly Landscaping fosters soil health, conserves water, 
sequesters carbon and protects valuable resources while reducing waste 
and preventing pollution. 

Biogas The gaseous product of anaerobic digestion, primarily consisting of 
methane (CH4), carbon dioxide (CO2), and hydrogen (H2) gas. 

Carbon intensity /  The carbon footprint per unit (such as lbs/CO2 per kWh of electricity); 
carbon-intensive  having a high carbon footprint in relation to a product’s economic 

importance. 

Carbon sequestration  The process of capturing and storing atmospheric carbon dioxide into a 
carbon pool. There are three types of carbon sequestration: biological (in 
vegetation such as grasslands or forests, as well as in soils and ocean), 
geological (in underground geologic formations, i.e. rocks), and 
technological (through graphene production, direct air capture, and 
engineered molecules). 

Circular economy An economic system based on the reuse and regeneration of materials or 
products, especially as a means of continuing production in a sustainable 
or environmentally friendly way 

Climate change adaptation Adjustments in ecological, social, or economic systems in response to the 
current or expected effects of climate change. 

Climate change mitigation Reduction or removal of greenhouse gas emissions from the atmosphere 
to prevent the planet from warming to more extreme temperatures. 

Climate change resilience The ability to anticipate, prepare for, respond to, and recover from 
hazardous events, trends, or disturbances related to climate. 

Climate equity Ensures the just distribution of the benefits of climate protection efforts 
and alleviates unequal burdens created by climate change.  

Climate hazard overlay zone Applies an additional layer of standards to all areas within a defined 
overlay boundary that have been identified by future climate change 
impact models as being at risk for future flooding, erosion, landslides, 
increase wildfire risk, or severe storm/high wind events, regardless of the 
underlying base zoning district. 
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Climate-smart An integrated approach to planning and management that focuses on 
mitigating the impacts of climate change through GHG emissions 
reductions as well as adapting to the effects of climate change while at 
the same time enhancing economic development, ecological preservation, 
and social well-being. 

Complete streets Standards or policies that ensure the safe and adequate accommodation 
of all users of the transportation system, including pedestrians, bicyclists, 
personal conveyance and micromobility users, public transportation users, 
children, older individuals, individuals with disabilities, motorists, and 
freight vehicles. 

Consumption-based Accounts for upstream emissions of Scope 1 and Scope 2 (see definition 
GHG inventory  for Production-based GHG inventory) as well as downstream emissions of  

Scope 3 (indirect emissions related to goods and services that are 
consumed within a defined geographic territory, regardless of where they 
are produced).  

Decarbonization The reduction or elimination of carbon dioxide emissions from a process 
such as manufacturing or the production of energy. 

Electrification The process of replacing systems that use fossil fuels (coal, oil, and natural 
gas) with ones that use electricity as a source of power. 

Embodied carbon The GHG emissions associated with the manufacturing, transportation, 
installation, maintenance, and disposal of building materials. 

Green infrastructure The range of measures that use plant or soil systems, permeable 
pavement or other permeable surfaces or substrates, stormwater harvest 
and reuse, or landscaping to store, infiltrate, or evapotranspirate 
stormwater and reduce flows to sewer systems or to surface waters. 

Heavy duty vehicle Vehicles with a GVWR (gross vehicle weight rating) greater than 26,000 
pounds. Includes weight classes 7 and 8. 

Just transition The transition from an extractive economy that is dependent on harvest 
or extraction of finite natural resources at a rate faster than the capacity of 
that system to regenerate to a regenerative economy based on the three 
pillars of ecological restoration, community resilience, and social equity 
that creates ever greater capacity for life without diminishing capital. 

Last mile commute Refers to the transportation method used during the final distance 
traveled to work, school, or an event, typically when public transit is the 
primary mode of transportation, but the system does not completely 
reach the desired destination. 

Life Cycle Assessment  A method used to evaluate the environmental impact over the course of 
an entire lifecycle of a product, material, process, or other measurable 
activity. The stages of a life cycle include 1) raw material sourcing and 
extraction, 2) manufacturing, processing, and assembly, 3) packaging, 
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transportation and distribution, 4) usage and retail, and 5) waste disposal, 
recycling, and resource recovery. 

Light duty vehicle Vehicles with a GVWR (gross vehicle weight rating) under 10,000 pounds. 
Includes weight classes 1 and 2. 

Low-stress bicycle network A continuous, comprehensive bicycle network that serves all ages and 
abilities and is particularly designed for those who tolerate a very low 
level of traffic stress, such as children, seniors, and those who may be new 
to biking and do not want to ride in traffic. 

Medium duty vehicle Vehicles with a GVWR (gross vehicle weight rating) between 10,001 – 
26,000 pounds. Includes weight classes 3, 4, 5, and 6.  

Microgrid A local electrical grid with defined electrical boundaries, acting as a single 
and controllable entity, and with the ability to operate in grid-connected 
and in island mode. 

Micromobility Any small, low-speed, human- or electric-powered transportation device, 
including bicycles, scooters, electric-assist bicycles, electric scooters (e-
scooters), and other small, lightweight, wheeled conveyances. 

Mode share The percentage of travelers using a particular type of transportation, such 
as by bicycle, by private vehicle (car, truck, taxicab, van, motorcycle), by 
public transportation (bus, rail, ferry), and by foot.  

Natural gas  Naturally occurring mixture of gaseous hydrocarbons consisting primarily 
of methane (CH4) in addition to various smaller amounts of other higher 
alkanes. Each therm of natural gas consumed emits 11.72 lbs of CO2e. 
(also known as fossil gas or methane gas) 

Production-based  The standard inventory utilized by local government agencies, it estimates 
GHG inventory  GHG emissions generated within a defined geographic boundary during a 

single year. Production-based inventories take into account upstream 
emissions of Scope 1 (direct emissions from owned or controlled sources) 
and Scope 2 (indirect emissions from the generation of purchased 
energy). 

Resilience hub A community-serving facility augmented to support residents and 
coordinate resource distribution and services before, during, or after a 
natural hazard event. 

Urban heat island effect A phenomenon whereby urban areas experience higher air temperatures 
than surrounding non-urban areas due to dense concentrations of 
pavement, buildings, and other surfaces that absorb and retain heat. 
Trees, green roofs, and vegetation can help reduce urban heat island 
effects by shading building surfaces, deflecting radiation from the sun, 
and releasing moisture into the atmosphere. 
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Snapshot 

 

Centrally located and serving as the eastern anchor of the Bay Area and Silicon Valley, Fremont is the 
fourth largest city in the Bay Area and prides itself on being a vibrant and strategically urban 
community. Previously an agricultural area comprised of five small townships, Fremont has developed 
into a technological and advanced manufacturing hub that captures modern living at its best and 
boasts one of the most ethnically and culturally diverse populations in the Bay Area. 

The City of Fremont (City) has long been a leader in sustainability. Fremont was one of the first cities to 
incorporate sustainability in its General Plan in a significant way: sustainability serves as the first element 
and the central theme throughout the General Plan and puts forth a vision for Fremont to “serve as a 
national model of how an auto-oriented suburb can evolve into a sustainable, strategically urban, 
modern city.” The City’s 2012 Climate Action Plan (CAP) established a roadmap for achieving the 
sustainability vision of the General Plan through the implementation of local measures that together 
would reduce greenhouse gas (GHG) emissions by 25 percent from a 2005 baseline level by the year 
2020. 

Adoption of the first CAP accelerated the City’s efforts related to energy and water use efficiency, 
renewable energy deployment, clean and multimodal transportation infrastructure, waste reduction and 
pollution prevention, and sustainable land use planning. Through a combination of the City’s local 
implementation efforts paired with technology advancements and state and federal policy changes, the 
City achieved its 25 percent GHG reduction goal by 2018. Recognizing the need to update its GHG 
target, in 2019, the City adopted a Carbon Neutrality Resolution for Fremont to achieve a 55 percent 
GHG emission reduction from a 2005 baseline level by the year 2030 and to become a carbon neutral 
city no later than 2045. 
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Fremont’s Vision  
As part of the Carbon Neutrality Resolution, the City developed a Post-Carbon Framework to guide an 
update to the City’s first Climate Action Plan. This document, titled Climate Ready Fremont, serves as the 
City’s new plan for becoming a carbon neutral community. 

The Post-Carbon Framework establishes the following guiding values that serve as the foundation of 
Climate Ready Fremont: 

• Equity & Access: Ensure that all people have the opportunity to benefit equally from climate 
solutions, while not taking on an unequal burden of climate impacts. 

• Efficiency & Innovation: Promote the efficient use of resources and the adoption of clean and 
climate-smart technologies and techniques. 

• Health & Wellness: Safeguard and enhance the ability of the community to live, work, play, 
connect, and thrive in a healthy social and physical environment. 

• Resiliency & Capacity-Building: Provide education and training on the opportunities offered by 
a more resilient future and encourage sustainable behaviors across all sectors of the community. 

In addition, the Post-Carbon Framework identifies seven key strategies that are incorporated 
throughout Climate Ready Fremont. The strategies are shown in Figure S-1. 

 
Figure S-1: Post-Carbon Framework Key Strategies 

 

Source: Ascent Environmental, 2023 
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Purpose of Climate Ready Fremont 
Climate Ready Fremont has two overarching objectives: 

 
The plan presents mitigation and adaptation strategies, measures, and actions that, in combination, aim 
to achieve an interim GHG reduction target of 55 percent by 2030 (from a 2005 baseline year) as well as 
prepare the City for climatic changes that are already underway.  

The measures presented in Climate Ready Fremont have been analyzed to quantify their GHG emission 
reduction potential for the target years 2030 and 2045. Figure S-2 shows the community emissions by 
sector for 2018 and the GHG emission reductions to be achieved by Climate Ready Fremont measures. 
Figure S-2 displays the City’s achievement of the 2030 target with the GHG reduction measures and 
demonstrates progress towards the City’s goal of achieving carbon neutrality by 2045. 

 
Figure S-2: Climate Ready Fremont Scenario by Sector Compared to Reduction Targets 

 
 Source: Ascent Environmental, 2023 

1) to reduce GHG emissions from 
local activities to achieve GHG 
reduction targets 
 

2) to build community resilience 
to prepare for and adapt to the 
impacts of climate change 

Public Transit 
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It is important to note that some of the measures within Climate Ready Fremont have not been 
quantified due to lack of available data or quantification methods. In addition, some measures do not 
directly reduce GHG emissions, but rather are incorporated into Climate Ready Fremont due to their 
ability to help Fremont adapt and become more resilient to the effects of climate change.  

Furthermore, while Climate Ready Fremont is primarily geared towards reducing GHG emissions and 
addressing climate change-related vulnerabilities within the City, its implementation will also result in 
numerous “co-benefits” to residents and businesses such as equity, air pollution prevention, benefits to 
health and well-being, increased infrastructure reliability, enhanced community resilience, local 
economic benefits, and resource preservation (Figure S-3). For example, the measure to transition to 
100 percent clean power consumption will not only achieve a reduction in community GHGs, it will also 
reduce air pollution through the use of clean technologies, thereby also improving the health and well-
being of community members. In addition, it will improve community resilience through reducing 
dependence on fossil fuels and improve equity by ensuring that all community members have access to 
clean power. 
 

Figure S-3: Climate Ready Fremont Co-Benefits 

 
Source: Ascent Environmental, 2023 

 

The Climate Ready Fremont mitigation and adaptation strategies are organized into eight focus areas: 
Buildings and Energy, Infrastructure and Equipment, Land Use and Mobility, Materials and Waste, 
Natural and Urban Landscapes, Health and Resiliency, Green Economy, and Public Participation and 
Engagement. Each focus area presents strategies that serve as the foundation for reducing GHG 
emissions and advancing climate resiliency in Fremont. Climate Ready Fremont strategies and measures 
are outlined in the Plan-at-a-Glance section on the next page. 
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Plan-at-a-Glance 
The following table provides a summary of the Climate Ready Fremont strategies and measures developed for each of the eight focus 
areas. For quantified community-level measures, the greenhouse gas (GHG) emission reduction potential is displayed. The “Quantified 
Community GHG Reduction” graphic represents the percentage of emissions reduction expected from a particular measure compared 
to the total calculated emissions reduction of 295,054 MTCO2e for Fremont by the year 2030. Additional details regarding the 
strategies and measures are provided in Chapter 3 and specific implementation actions are presented in Chapter 4. 

 
Table S-1: Climate Ready Fremont Plan-at-a-Glance 

STRATEGY  MEASURE 
QUANTIFIED 

COMMUNITY GHG 
REDUCTION 

BUILDINGS AND ENERGY 

1. Clean and 
Renewable Power 
Use  

Measure BU-1: Transition to 100 percent clean electricity consumption.  

 

2. Building 
Electrification 
and Low-Carbon 
Design  

Measure BU-2: Require new residential construction to be all electric and low 
carbon. 

 

Measure BU-3: Require new nonresidential construction to be zero net 
energy and low carbon. 

 

Measure BU-4: Retrofit existing residential buildings to be all electric and low 
carbon. 

 

Measure BU-5: Retrofit existing nonresidential buildings to be all electric and 
low carbon. 

 

Measure BU-6: Require new City buildings to be all electric and low carbon. GHG reduction captured 
within Measure BU-3 

Measure BU-7: Retrofit existing City buildings to be all electric and low 
carbon 

GHG reduction captured 
within Measure BU-5 
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STRATEGY  MEASURE 
QUANTIFIED 

COMMUNITY GHG 
REDUCTION 

3. Building 
Energy Efficiency 
and Demand 
Management  

Measure BU-8: Reduce energy consumption in buildings and operations. — 

Measure BU-9: Promote building energy tracking and performance 
assessment. — 

Measure BU-10: Reduce overall demand on the electrical grid. — 

4. Building 
Energy Resilience 

 

Measure BU-11: Increase the development of microgrids at emergency 
facilities. — 

Measure BU-12: Expand local clean backup power availability. — 

5. Water 
Conservation in 
Buildings  

Measure BU-13: Reduce water consumption in buildings.  

 

Measure BU-14: Increase the capture of rainwater and use of greywater.  

 

6. Waste 
Reduction in 
Building 
Construction and 
Demolition 

 

Measure BU-15: Increase sustainable materials use and recovery in 
construction and demolition (C&D). — 

INFRASTRUCTURE AND EQUIPMENT  

1. Clean and 
Renewable Power 
Infrastructure  

Measure IN-1: Upgrade infrastructure to support the transition to 100 
percent clean power. 

GHG reduction captured 
within Measure BU-1 
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STRATEGY  MEASURE 
QUANTIFIED 

COMMUNITY GHG 
REDUCTION 

2. Clean Freight 
and Delivery 
Infrastructure   

Measure IN-2: Promote clean and efficient movement of goods. GHG reduction captured 
within Measure IN-3 

3. Clean Mobility 
Infrastructure 

 

Measure IN-3: Install infrastructure to support electric vehicle (EV) charging 
and other zero-emission vehicle (ZEV) fueling needs. 

 

Measure IN-4: Increase the use of smart mobility and modernize 
transportation infrastructure as identified in the City’s Mobility Action Plan. 

 

Measure IN-5: Improve pedestrian and bicycle infrastructure as identified in 
previous City plans and in the new Active Transportation Plan.   

Measure IN-6: Replace the City’s gasoline and diesel-powered fleet vehicles 
and other equipment with low-emission and zero-emission vehicles. 

GHG Reduction captured 
within Measure IN-3 

4. Critical 
Infrastructure 
Protection  

Measure IN-7: Improve energy infrastructure resilience. — 

Measure IN-8: Improve water and wastewater infrastructure resilience. — 

Measure IN-9: Protect vulnerable transportation infrastructure, services, and 
systems from climate change impacts. — 

Measure IN-10: Assess local climate vulnerabilities to climate change and 
incorporate climate adaptation and resiliency into City planning, policies, and 
infrastructure projects. 

— 

5. Clean 
Landscaping and 
Off-Road 
Equipment  

Measure IN-11: Reduce emissions and air pollution associated with 
landscaping equipment. 

 

Measure IN-12: Reduce emissions and air pollution associated with diesel 
fuel use in off-road equipment and stationary sources. 
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STRATEGY  MEASURE 
QUANTIFIED 

COMMUNITY GHG 
REDUCTION 

LAND USE AND MOBILITY 

1. Clean and 
Multimodal 
Mobility and 
Connectivity  

Measure LU-1: Promote and enhance active transportation options as 
identified in the City’s Active Transportation Plan and Mobility Action Plan. 

GHG reduction captured 
within Measure IN-5 

Measure LU-2: Reduce vehicle miles traveled (VMT) and single-occupancy 
vehicle trips, as identified in the General Plan. 

 

 

Measure LU-3: Encourage the adoption of zero-emission passenger vehicles. GHG reduction captured 
within Measure IN-3 

Measure LU-4: Increase transit ridership and promote transition to zero-
emissions transit. 

 

 

Measure LU-5: Increase implementation of Transportation Demand 
Management (TDM) strategies as identified in the General Plan. 

 

 

Measure LU-6: Reduce the amount of parking to encourage transit-oriented 
development (TOD) as identified in the General Plan. 

 

 

2. Sustainable 
Land Use 
Planning 

 

Measure LU-7: Apply smart growth and low-carbon land use development 
principles. — 

Measure LU-8: Incorporate climate vulnerabilities in land use planning. — 
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MATERIALS AND WASTE 

1. Materials 
Reuse and Plastic 
Waste Reduction  

Measure MW-1: Promote responsible consumption of products and 
materials and reduce disposable packaging use. — 

Measure MW-2: Encourage repair, reuse, and upcycling of materials. — 

2. Managing 
Recycling and 
Organics  

Measure MW-3: Bolster recovery of organic and recyclable materials and 
increase landfill diversion rates. 

 

 

Measure MW-4: Support methane recovery and reuse from organic sources. — 

Measure MW-5: Establish and advance zero waste targets and policies. GHG reduction captured 
within Measure MW-3 

NATURAL AND URBAN LANDSCAPES 

1. Carbon 
Sequestration 

 

Measure NL-1: Increase soil carbon content. — 

Measure NL-2: Increase the carbon sequestration potential of the City’s 
bayfront and bayland areas. — 

Measure NL-3: Implement the City’s Urban Forest Management Plan. 
 

 

2. Green 
Infrastructure 

 
Measure NL-4: Expand and protect green infrastructure and biodiversity. — 

3. Water 
Conservation in 
Landscapes  

Measure NL-5: Reduce water usage for irrigation and landscaping. 
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4. Habitat 
Restoration and 
Biodiversity  

Measure NL-6: Conserve and protect natural habitats, ecosystems, and 
wildlife corridors impacted by climate change. — 

Measure NL-7: Restore, rehabilitate, and repurpose degraded, damaged, or 
destroyed ecosystems through active interventions to enhance the natural 
adaptive capacity of biological communities. 

— 

Measure NL-8: Prioritize nature-based solutions to improve coastal and 
watershed resilience while promoting biodiversity. — 

ADAPTATION AND RESILIENCY 

1. Extreme Heat 
Mitigation 

 

Measure AR-1: Adopt heat island reduction design guidelines. — 

Measure AR-2: Protect populations vulnerable to extreme heat and poor air 
quality. — 

2. Wildfire Risk 
Reduction 

 
Measure AR-3: Reduce the wildland-urban interface (WUI) fire risk. — 

3. Flood Risk 
Reduction 

 

Measure AR-4: Minimize risks to life and property resulting from flooding 
and flood induced hazards. — 

Measure AR-5: Reduce flood and drought risk through integrated watershed 
management. — 

4. Sea Level Rise 
Preparedness 

 

Measure AR-6: Evaluate proposed development in areas of the City subject 
to flooding impacts caused by rising sea levels. — 

Measure AR-7: Protect existing development from sea level rise impacts. — 

Measure AR-8: Minimize risks to life and property resulting from flooding 
caused by sea level rise. — 
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5. Emergency 
Preparedness 
and Disaster 
Response  

Measure AR-9: Revise emergency management plans, programs, and 
activities. — 

Measure AR-10: Ensure emergency management activities are conducted 
equitably. — 

Measure AR-11: Improve notification systems for natural hazards to reach 
the most vulnerable community members. — 

6. Community 
Resilience 

 

Measure AR-12: Establish resilience hubs. — 

Measure AR-13: Improve food security. — 

GREEN ECONOMY  

1. Green 
Businesses and 
Jobs  

Measure GE-1: Support and encourage circular economy innovation and 
business leadership in Fremont. — 

Measure GE-2: Incentivize and promote green business practices. — 

Measure GE-3: Support green jobs in the City. — 

2. Climate Equity 
 

Measure GE-4: Increase the resiliency of low-income or otherwise vulnerable 
housing.  — 

Measure GE-5: Ensure an equitable transition to 100 percent clean power. GHG reduction captured 
within Measure BU-1 

3. Climate-
Friendly 
Purchasing, 
Budgeting, and 
Financing 

 

Measure GE-6: Incorporate sustainability best practices into City purchasing 
decisions and City contracts. — 

Measure GE-7: Modify the City’s capital planning and budgeting processes to 
incorporate priorities established by Climate Ready Fremont. — 

Measure GE-8: Establish financial mechanisms and pursue outside funding 
sources to support the implementation of Climate Ready Fremont. — 
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PUBLIC PARTICIPATION AND ENGAGEMENT  

1. Access to 
Nature and 
Environmental 
Stewardship  

Measure PE-1: Ensure availability and accessibility to healthy, natural spaces 
and safe outdoor recreation opportunities for all community members.  — 

Measure PE-2: Encourage residents and community members to act as 
environmental stewards.  — 

2. Climate Action 
Engagement 

 

Measure PE-3: Encourage community participation and ownership of Climate 
Ready Fremont. — 

Measure PE-4: Increase public awareness and participation in climate 
planning, with a focus on equity and inclusion. — 

3. Climate 
Tracking and 
Reporting  

Measure PE-5: Track climate and sustainability metrics accurately and 
transparently for the community. — 
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How to Read This Plan  
Climate Ready Fremont is divided into four main chapters plus appendices as follows:  

Chapter 1 introduces the City’s vision, outlines the objectives and organization of the plan, and 
describes existing legislation and efforts aimed at addressing climate change.  

Chapter 2 summarizes the City’s baseline greenhouse gas (GHG) emissions, presents a forecast of 
future emissions, and identifies the City’s emissions reduction targets.  

Chapter 3 is organized into eight focus areas: Buildings and Energy, Infrastructure and Equipment, Land 
Use and Mobility, Materials and Waste, Natural and Urban Landscapes, Adaptation and Resiliency, 
Green Economy, and Public Participation and Engagement. Each focus area contains strategies that 
serve as the foundation to help the City achieve its climate goals. Within each strategy are one or more 
measures that represent specific expressions of the broad strategies. Climate change mitigation and 
adaptation objectives are intertwined throughout the strategies and measures. Actions at both the 
community-scale as well as actions specific to City operations are included beneath each measure that 
define the activities, projects, programs, or policies that the City will implement or support to advance 
its GHG reduction and adaptation goals. 

Chapter 4 presents the “Game Plan,” a list of short-term priority actions intended to be implemented 
within the first 3 years of the plan’s adoption. Chapter 4 also discusses CEQA streamlining with the plan 
for future development projects, presents intentions for ongoing monitoring and reporting of the plan, 
and highlights some of the funding mechanisms available for plan implementation. 

Appendices include further information on GHG emissions inventories and forecasts and Climate Ready 
Fremont measure list quantification. 
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Introduction 

Climate change is a threat to human well-being and planetary health...The choices and  
actions implemented in this decade will have impacts now and for thousands of years.1 

Vision for Climate Ready Fremont 
The City of Fremont (hereafter referred to as “City”) has long been a leader in sustainability. In 2008, the 
Fremont City Council adopted the City’s first municipal and communitywide greenhouse gas (GHG) 
emissions reduction goal of 25 percent from a 2005 baseline level by the year 2020, a goal 
memorialized with the adoption of the General Plan in 2011. Fremont was one of the first cities to 
incorporate sustainability in its General Plan: sustainability serves as the first element and the central 
theme throughout the General Plan and puts forth a vision for Fremont to “serve as a national model of 
how an auto-oriented suburb can evolve into a sustainable, strategically urban, modern city.” 

The City adopted its first Climate Action Plan (CAP) in November 2012 which identified actions to meet 
the City’s GHG emissions reduction goal of 25 percent below 2005 levels by 2020. Since then, the City 
has significantly reduced its GHG emissions while continuing to experience population and economic 
growth. In early 2019, the City Council adopted a resolution to achieve carbon neutrality no later than 
2045 and established an interim target to reduce GHG emissions 55 percent below 2005 levels by 2030.  

Climate Ready Fremont is an update to the first CAP and establishes a roadmap for achieving the GHG 
emission reduction targets envisioned by the City Council. The plan identifies sustainable and adaptive 
infrastructure, technologies, policies, and programs that the City will implement to address climate 
change, improve quality of life, promote equity, and bolster resiliency across the community. 

 
1  Intergovernmental Panel on Climate Change. 2023 (March). AR6 Synthesis Report: Climate Change 2023: Summary for Policy Makers. 

Available: https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf. Accessed March 30, 2023. 

“ ” 

https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf.%20Accessed%20March%2030
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Vision for Climate Ready Fremont 

Fremont is a healthy, safe, and livable climate ready community that  
provides for economic and social opportunity across all ages, cultures, 
and abilities through equitable, resilient, and adaptive technologies, 

infrastructure, policies, and programs. 

 

Purpose and Objectives 
The combustion of fossil fuels and other human-caused activities since the Industrial Revolution in the 
19th century have introduced GHGs into the atmosphere at an increasingly accelerated rate. These 
significantly elevated levels of GHGs above natural ambient concentrations have intensified the 
greenhouse effect, illustrated in Figure 1-1, and have resulted in an impact known as global climate 
change.  

The Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Working Group Report – AR6 
Climate Change 2021: The Physical Science Basis, released in August 2021, finds that human activities 
are estimated to have caused over 2 degrees Fahrenheit (°F) of warming across the globe compared to 
pre-industrial era levels (i.e., before 1900), and global average temperature is expected to increase by 
up to approximately 8 °F by the end of the century unless additional efforts to reduce GHG emissions 
are made.2 As communities throughout California continue to experience rising average temperatures, 
more severe storms, and intense drought, it has become evident that the effects of global climate 
change are already occurring.

 
2  Intergovernmental Panel on Climate Change. 2021 (August). AR6 Climate Change 2021: The Physical Science Basis: Summary for Policy 

Makers. Available: https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf. Accessed October 1, 2021. 

Figure 1-1: Greenhouse Gas Effect 

Source: Ascent Environmental, 2023 
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Primary Objectives of Climate Ready Fremont  
Local governments have an important role to play in reducing GHG emissions and preparing for the 
impacts of climate change in their communities. Climate Ready Fremont establishes locally based 
strategies, measures, and actions that will serve to achieve these objectives and simultaneously enhance 
the quality of life for residents, businesses, employees, and visitors of Fremont.  

 

Guiding Values and Key Strategies 
Alongside the adoption of the 2045 carbon neutrality target, the City established a “post-carbon 
community” framework of key values and strategies to guide the update of the CAP. Climate Ready 
Fremont has therefore been developed in alignment with the following values: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Climate Ready Fremont is intended to provide 
a pathway for the City to achieve two primary 
objectives:  

1) to reduce GHG emissions from local 
activities to achieve GHG reduction targets 
2) to build community resilience to prepare 
for and adapt to the impacts of climate 
change 

Equity & Access:
Ensure that all people have the 

opportunity to benefit equally from 
climate solutions, while not taking 
on an unequal burden of climate 

impacts.

Health & Wellness:
Safeguard and enhance the ability of 

the community to live, work, play, 
connect, and thrive in a healthy 
social and physical environment.

Efficiency & Innovation:
Promote the efficient use of 

resources and the adoption of clean 
and climate-smart technologies and 

techniques.

Resiliency & Capacity-Building:
Provide education and training on 

the opportunities offered by a more 
resilient future and encourage 
sustainable behaviors across all 

sectors of the community.
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In addition, the framework identifies the following seven key strategies for achieving carbon neutrality. 
These have been directly incorporated into Climate Ready Fremont’s list of GHG reduction strategies 
and measures: 

 Clean & Renewable Power: Deploy and efficiently use clean, renewable, and locally sourced 
electricity generated on site or transmitted through the power grid. 

• Electrification & Fossil Fuel Phase-Out: Upgrade and replace carbon-intensive, fossil fuel-based 
infrastructure and combustion power throughout the transportation and building sectors with 
clean electric power. 

• Carbon Sequestration: Drawdown carbon dioxide and other GHGs from the atmosphere 
through ecological and/or technological methods and capture and store in plants, soils, water 
systems, and other solid forms. 

• Mobility & Connectivity: Develop and enhance safe, multimodal, accessible, equitable, 
intelligent, and clean motorized and non-motorized travel options, transit modes, transportation 
infrastructure, and community connectivity. 

• Resource Conservation & Elimination of Waste: Conserve natural and manufactured resources 
by means of the responsible production, consumption, reuse, and recovery of products, 
packaging, and materials. 

• Restorative Ecology & Green Infrastructure: Restore, rehabilitate, and repurpose degraded, 
damaged, or destroyed ecosystems and habitats through active interventions. Incorporate green 
infrastructure and ecosystem services into community design. 

• Climate Adaptation & Resilience: Prepare for, limit, learn from, and adapt to the negative 
effects of climate change through proactive and holistic planning and response at infrastructural, 
cultural, and institutional levels. 

Fremont’s Climate Leadership 
The City continues to lead in climate action and 
sustainability initiatives and has been recognized by a 
number of institutions. In 2021, Fremont was selected as a 
Beacon Vanguard Platinum Award winner by the 
California Institute for Local Government (one of only five 
cities in California to have ever received the award at the 
time). The City was selected for exceptional achievements 
in the following categories: community GHG reductions, 
agency GHG reductions, agency energy savings, agency 
natural gas savings, and sustainability best practices. The 
City was also honored as a 2021 Beacon Leadership and 
Innovation Award winner for using innovation to promote 
clean energy in Fremont with the Fire Station Microgrid 
Demonstration Project. 
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Other relevant awards and recognitions Fremont has received include: 

• U.S. Environmental Protection Agency (EPA) Green Power Partner since 2015 for clean and 
renewable electricity use in City operations 

• SolSmart Gold Designee with a "Special Award for Excellence in Permitting” in 2016 for 
programs and processes that encourage local solar market growth 

• American Public Works Association (APWA) Award for Exceptional Performance in 2018 for 
implementing a comprehensive energy and water efficiency upgrade project at City facilities 

• CDP Cities “A List” Recognition in the years 2018, 2019, and 2021 for climate implementation 
and reporting efforts 

In addition, the City has made several commitments to combat climate change including:  

• Global Covenant of Mayors for Climate & Energy (GCoM) – 
a global alliance for city climate leadership with a long-term 
vision of supporting voluntary action to combat climate 
change; Fremont achieved the GCoM Compliant badge in 
2021 

• We Are Still In – a joint declaration of support for climate 
action to meet the Paris Agreement that was signed by more 
than 3,900 CEOs, mayors, governors, college presidents, and 
others 

• Race to Zero (RtZ) Campaign – a global campaign through 
the United Nations Framework Convention on Climate 
Change to rally leadership and support from businesses, 
cities, regions, and investors for a healthy, resilient, zero 
carbon recovery that prevents future threats, creates decent 
jobs, and unlocks inclusive, sustainable growth 

The City recognizes that the need for climate action throughout the region and nation requires 
coordination amongst different jurisdictions and across sectors. The City works in regular coordination 
and collaboration with a number of local and regional entities, including: Alameda County Waste 
Management Authority/Alameda County Source Reduction and Recycling Board/Energy Council 
(operating as StopWaste), Alameda County Water District (ACWD), Alameda County Transportation 
Commission (Alameda CTC), Bay Area Air Quality Management District (BAAQMD), Bay Area Regional 
Energy Network (BayREN), East Bay Community Energy (EBCE), Fremont Unified School District (FUSD), 
Metropolitan Transportation Commission (MTC)/Association of Bay Area Governments (ABAG), and 
Pacific Gas & Electric Company (PG&E).  

City representatives also actively participate in statewide and national networks and membership 
agencies dedicated to climate action—such as the Building Decarbonization Coalition (BDC), Climate 
Mayors, the Electrification Coalition, Green Cities California (GCC), ICLEI-Local Governments for 
Sustainability, the Urban Sustainability Directors Network (USDN), and the U.S. Green Building Council 
(USGBC)—to advance best practices, share resources, and scale impact.  
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City Actions, Plans, and Resolutions 
As demonstrated by recent awards and recognitions, the City values sustainability and the importance 
of climate action and adaptation planning. The following actions, plans, and resolutions address climate 
change and GHG emissions and support Climate Ready Fremont.  

 

 

2008
Baseline Greenhouse Gas Emissions Inventory (2005)
Fremont partners with StopWaste and ICLEI – Local Governments for Sustainability to evaluate 
GHG emissions from City facilities and the Fremont community using a 2005 baseline.

2008

Green Task Force
Fremont’s mayor convenes a Green Task Force of community members who identify 20 ways 
Fremont could reduce its GHG emissions. The Green Task Force leads to the establishment of 
the City's Environmental Sustainability Commission.

2011

General Plan 2030
Fremont’s General Plan 2030 incorporates sustainability as the central theme throughout the 
document and includes both a Sustainability Element and a Conservation Element addressing 
climate-related policies. 

2012

Climate Action Plan (CAP) & Environmental Sustainability Commission
Fremont’s CAP sets an ambitious GHG reduction goal of 25 percent from 2005 levels by 2020. 
The CAP provides a roadmap forward for achieving communitywide sustainability. To support 
CAP implementation, City Council establishes an Environmental Sustainability Commission.

2014

Greenhouse Gas Emissions Inventory Update (2010)
Fremont partners with StopWaste to complete an update of GHG emissions using the newest 
calculation methodology, demonstrating a 10 percent decrease in communitywide emissions 
between 2005 and 2010. 

2016

Community Choice Energy
Fremont expands consumer energy choices by authorizing a new community choice energy 
provider, East Bay Community Energy (EBCE). This effort reduces GHG emissions from 
electricity use by 10 percent from 2015 levels.

2016

Local Hazard Mitigation Plan (2016-2021)
Fremont’s Local Hazard Mitigation Plan (LHMP) identifies and assesses the risk of three 
hazards caused by climate change: drought, extreme heat, and sea level rise. The LHMP 
includes strategies to address these identified risks.
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2017
Greenhouse Gas Emissions Inventory Update (2015)
Fremont partners with StopWaste to complete an update of GHG emissions from City facilities 
and the Fremont community using a 2015 baseline.

2018

Fossil Fuel Divestment Resolution
Fremont adopts a Fossil Fuel Divestment Resolution to divest fully from the fossil fuel sector, 
commit to a fast and just transition to 100 percent renewable energy, and continue adopting 
regulations that support the transition to clean energy.

2019

Mobility Action Plan
Fremont adopts a Mobility Action Plan that identifies actions such as implementing 
transportation demand management plans and improving walking, biking, and transit 
infrastructure to support multimodal circulation and reduce GHG emissions.

2019
Carbon Neutrality Resolution
Fremont adopts a Carbon Neutrality Resolution, setting a 55 percent reduction target from 
2005 levels by 2030 and a goal to achieve long-term carbon neutrality by 2045. 

2020

Greenhouse Gas Emissions Inventory Update (2018)
Fremont partners with StopWaste to complete an update of the GHG emissions from City 
facilities and the Fremont community using a 2018 baseline. The 2018 Emissions Inventory 
highlights that Fremont exceeded the emissions reduction goal established in the first CAP.

2022

Parks and Recreation Master Plan Update 
Fremont completes an update to the Parks and Recreation Master Plan, which provides 
guidance on how to meet the demands for future recreational, programming, environmental, 
and maintenance needs.

2023
Urban Forest Management Plan
Fremont adopts an Urban Forest Management Plan to create a shared vision and roadmap for 
Fremont's trees that enhances the quality of life in the City.
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Climate Ready Fremont Co-Benefits 
While Climate Ready Fremont is primarily geared towards reducing GHG emissions and addressing 
climate change-related vulnerabilities within the City, it will also result in numerous “co-benefits” to 
residents and businesses.  

Co-benefits result from the implementation of Climate Ready Fremont measures and provide additional 
valuable outcomes, such as improvements to local air quality, increases in local green jobs and cost 
savings, and ecological resource preservation. Co-benefits identified in Climate Ready Fremont, as 
shown in Figure 1-2, include enhanced equity, air pollution prevention, benefits to health and well-
being, improved reliability of critical infrastructure and services, strengthened community resilience, 
local economic benefits, and resource preservation. 

For example, the measure to transition 
to 100 percent clean power 
consumption (Measure BU-1) will not 
only achieve a 17% reduction in 
community GHGs, it will also reduce air 
pollution through the use of clean 
technologies, thereby also improving 
the health and well-being of 
community members. In addition, it 
will improve community resilience 
through reducing dependence on 
fossil fuels and improve equity by 
ensuring that all community members 
have access to clean power. 

Climate Mitigation and Adaptation 
Addressing climate change requires an integrated approach that targets both its sources and its 
impacts. Efforts that focus on reducing the sources of climate change are commonly known as climate 
change mitigation, GHG mitigation, or climate action. The focus of climate change mitigation planning 
is to reduce communities’ generation of GHG emissions and, therefore, minimize their contributions to 
climate change.  

Climate change adaptation or climate change resilience efforts are those that serve to prepare for and 
reduce harm from future effects of a changing climate. Adaptation planning aims to analyze local 
climate-related vulnerabilities and enhance community resilience to climate change by developing 
strategies to respond to and prepare for its impacts.  

Figure 1-3 illustrates the relationship between these two facets of climate change planning. State law 
requires communities to address climate change mitigation in local planning and environmental review 
processes and climate change adaptation in local long-range planning processes, such as general 
plans.3 

 
3  California Governor’s Office of Emergency Services. 2020. California Adaptation Planning Guide. Available: 

https://www.caloes.ca.gov/HazardMitigationSite/Documents/APG2-FINAL-PR-DRAFTAccessible.pdf. Accessed October 2, 2021. 

 
 

Figure 1-2: Climate Ready Fremont Co-Benefits 

Source: Ascent Environmental, 2023 
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Figure 1-3: Relationship between Climate Mitigation and Adaptation 

 
Source: CalOES 2020; adapted by Ascent Environmental in 2023 

Climate change mitigation and adaptation are both crucial components of comprehensive climate 
change planning. While mitigation and adaptation are often separate planning efforts, it is important to 
consider both components within the overall climate action planning process. Many initiatives that 
focus on climate mitigation and reducing GHG emissions include co-benefits for adaptation and vice 
versa.  

For example, a climate mitigation measure such as reducing water consumption in buildings (Measure 
BU-13) will reduce the amount of energy needed to transport, treat, and heat that water (reducing GHG 
emissions) and will also help preserve freshwater and groundwater resources that support the local 
ecosystem, especially during times of drought (enhancing climate resilience).  

Conversely, an adaptation measure such as adopting urban heat island reduction design guidelines 
(Measure AR-1) that require the use of “cool” infrastructure to help mitigate the impacts of extreme 
heat events (enhancing climate resilience) will also reduce buildings’ overall cooling demands, thereby 
saving energy (reducing GHG emissions).  

Recognizing the importance and benefits of this symbiotic relationship, Climate Ready Fremont focuses 
on both climate change mitigation and adaptation to address climate change. 
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Local Climate-Related Impacts 
Like many other Bay Area jurisdictions, Fremont is at risk from several climate-related hazards including 
inland flooding, sea level rise, extreme heat, and wildfires. The frequency of large storm sequences (i.e., 
atmospheric rivers) over short timeframes is projected to increase, causing flooding events that could 
affect portions of North Fremont surrounding Coyote Hills and portions of the City’s industrial area west 
of I-880 and south of Stevenson Boulevard.4 Permanent sea level rise and extreme tides and storm 
surge will result in impacts on low-lying areas in the City by 2050. The daily average temperature is 
projected to increase up to 3.5 °F by 2050 with approximately 12 to 16 days above 90°F by 2050.5 

Fremont has moderate to high wildfire severity zones in many areas of the City. Climate change is 
projected to result in increased variability in precipitation and may lead to wetter winters and increased 
vegetative growth in the spring, providing increased fuel loads during wildfire events. The increase in 
fuel loads combined with the increasing frequency and severity of intense wind conditions will cause 
fires to spread rapidly and irregularly. 6 In addition, Fremont residents will be impacted by smoke from 
wildfires outside of the City. Climate Ready Fremont includes adaptation strategies to address these 
impacts.  

Community Engagement and Public Outreach 
While climate change is a global challenge, local community engagement and participation in climate 
action and adaptation efforts is a critical component of the solution. Local action on climate change 
cannot be achieved solely by one agency; it requires active and ongoing partnerships between 
residents, businesses, local government, and other organizations and stakeholders. To help inform the 
development of Climate Ready Fremont, the City actively engaged a cross-section of the community, 
with the goal of strengthening the implementation of strategies, measures, and actions. Figure 1-4 and 
1-5 summarize who City staff heard from and what they heard. 

 
Figure 1-4: Community Engagement Participants and Groups 

 

 

 

 

 

 
 
 

 

 
Source: Ascent Environmental, 2023 

 
4 Swain, D. L., B. Langenbrunner, J. D. Neelin, and A. Hall. 2018. Increasing Precipitation Volatility in Twenty-First-Century California. Nature 

Climate Change 8:427–433. 
5 Four Twenty Seven Climate Solutions. (February) 2017. Fremont Climate Hazard Assessment and Adaptation Options. 
6 California Office of Environmental Health Hazard Assessment. 2018. Indicators of Climate Change in California. 
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Figure 1-5: Community Engagement Feedback 

 
Source: Ascent Environmental, 2023 

What Comes Next 
The next four sections of Climate Ready Fremont include three chapters and appendices.  

Chapter 2 provides the foundation for Climate Ready Fremont implementation measures by describing 
current and forecasted GHG emissions and reduction targets.  

Chapter 3 includes the strategies, measures, and actions that will be implemented to reduce GHG 
emissions and improve community resilience to the impacts of climate change. 

Chapter 4 presents a list of priority short-term actions that the City will aim to implement within the 
first three years of adoption of Climate Ready Fremont. 

Appendices include further information on GHG emissions inventories and forecasts and Climate Ready 
Fremont measure list quantification. 

 



June 2023 Emissions Inventory, Forecasts, & Targets | 2-1 

Greenhouse Gas  
Emissions Inventory,  
Forecasts, & Targets 

This chapter provides the foundation for Climate Ready Fremont implementation measures by 
describing current and forecasted greenhouse gas (GHG) emissions and reduction targets. It 
summarizes the City’s standard emissions inventories, presents a forecast scenario of possible future 
GHG emissions if no local actions were taken (i.e. if all measures within Climate Ready Fremont were not 
implemented and all existing City climate action implementation efforts were to cease), and establishes 
targets for reducing emissions consistent with statewide GHG reduction targets and goals for the years 
2030 and 2045.  

Determining a Baseline for Emissions Reductions 
To develop and implement a Climate Action Plan (CAP) that will effectively reduce GHG emissions, local 
governments must first have a comprehensive understanding of the emissions that are generated by 
activities within their jurisdictions. This is done by conducting GHG emissions inventories at the 
community-wide scale as well as at a city operations level. GHG emissions inventories not only provide 
a snapshot of emissions the community is responsible for within a given year, but they also act as the 
basis for measuring progress and provide public agencies with a framework to track emissions over 
time and assess the effectiveness of CAP implementation.  

The standard GHG emissions inventory used in the climate action planning process, known as a 
“production-based” inventory, estimates GHG emissions generated within a defined geographic 
boundary during a single year. It identifies the sources, activities, and sectors that are producing these 
emissions and the relative contribution of each, while also providing a baseline used to forecast 
emissions trends into the future. This differs from a “consumption-based” inventory, which analyzes the 
emissions related to goods and services that are consumed within a defined geographic territory, 
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regardless of where they are produced. The emissions captured by a consumption-based inventory in 
one community would be captured within the production-based inventory of another community. 
Therefore, utilizing a production-based inventory for climate action planning purposes helps to define 
the limits of what emissions a city ultimately accounts for and also prevents the double-counting of 
emissions across communities. 1  

The City has developed several GHG emissions inventories which provide detailed accounting of the 
sources and quantities of GHG emissions generated from activities within the community for different 
years. These inventories are used to 1) set reduction targets that are consistent with state objectives and 
2) create solutions for reducing GHG emissions locally through the creation of a CAP. GHGs are 
quantified following methods outlined in the ICLEI – Local Governments for Sustainability (ICLEI) U.S. 
Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions (Community 
Protocol), Version 1.2.2 Emissions are reported in metric tons of carbon dioxide equivalent (MTCO2e), 
the standard measurement for the amount of GHG emissions produced and released into the 
atmosphere. See Appendix A for additional details. 

 

One Metric Ton of Carbon Dioxide Gas 

 
At standard pressure and 59°F, one metric ton (2,205 lb.) of carbon dioxide gas (MTCO2) 
occupies 117,631 gallons. It would fill a cube 26 feet, 8 inches high. 

Source: “Actual volume of one metric ton of carbon dioxide gas” (CC BY 2.0) by Carbon Visuals. 
https://www.flickr.com/photos/carbonquilt/8228691679 

 
1  While the City will utilize a production-based inventory exclusively for this plan, there is an increasing trend to look at local emissions from a 

consumption-based perspective as well. Providing insight to consumption habits shows the real impact of the materials used and the 
resulting waste produced by the local community. In 2016, the University of California, Berkeley’s CoolClimate Network and the Bay Area Air 
Quality Management District conducted consumption-based inventories for communities throughout the San Francisco Bay Area, which can 
be accessed here: https://coolclimate.berkeley.edu/inventory.  

2  ICLEI – Local Governments for Sustainability USA. 2019. U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions. 
Version 1.2. Accessed January 26, 2021. 

https://www.flickr.com/photos/carbonquilt/15101137337/
https://creativecommons.org/licenses/by/2.0/
https://www.flickr.com/people/carbonquilt/
https://coolclimate.berkeley.edu/inventory
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Fremont’s First GHG Emissions Inventory (2005) 
The City’s first CAP, adopted in 2012, relied on a 2005 baseline GHG emissions inventory as the first 
community-wide accounting of Fremont’s emissions. The 2005 baseline inventory estimated community 
emissions in eight sectors: Residential Building Energy, Nonresidential Building Energy, On-Road 
Transportation, Off-Road Vehicles and Equipment, Public Transit, Solid Waste, Water Supply, and 
Wastewater Treatment, as described in Table 2-1 below.  

Table 2-1: Fremont Community GHG Emissions Inventory Sectors 

EMISSIONS SECTOR DESCRIPTION 

Residential Building Energy Residential building energy emissions are associated with the 
consumption of electricity and natural gas in homes within the City. 

Nonresidential Building 
Energy 

Nonresidential building energy emissions are associated with the 
consumption of electricity, natural gas, and diesel in nonresidential 
buildings within the City. 

On-Road Transportation On-road transportation emissions are associated with gasoline and 
diesel fuel consumption from motor vehicles on local and regional 
roadways. 

Off-Road Vehicles and 
Equipment* 

Off-road emissions are associated with gasoline and diesel fuel use 
from construction and mining, entertainment, industrial, lawn and 
garden, commercial, and recreational equipment, as well as railyard 
operations and transportation refrigeration units. 

Public Transit Public transit emissions are associated with the consumption of 
electricity for passenger miles ridden on BART trains by residents. 

Solid Waste Solid waste emissions are associated with the decomposition of 
community-generated mixed and organic waste in landfills. 

Water Supply Water emissions are associated with the electricity used to supply, 
convey, treat, and distribute water in the City. 

Wastewater Treatment Wastewater treatment emissions include process and fugitive emissions, 
stationary emissions from the combustion of digester gas, and energy-
related emissions. 

*The Off-Road Vehicles and Equipment sector was not included in the original 2005 inventory that was 
incorporated into the City’s 2012 CAP. Climate Ready Fremont adds the Off-Road Vehicles and Equipment sector 
to the 2005 baseline, 2018 inventory update, and all forecast years using the same methodology. 

Source: Ascent Environmental, 2023 

When additional GHG emissions inventories were conducted for subsequent years, the 2005 baseline 
emissions inventory was revised to reflect the most current methodology and to account for more 
accurate sources of data where available. Based on the most recent modeling conducted for the revised 
baseline inventory, community activities in the City generated 1,634,965 MTCO2e in 2005. The largest 
emissions-generating sectors included on-road transportation, nonresidential building energy, and 
residential building energy.  

The City’s 2005 baseline emissions by sector are presented alongside the 2018 inventory (discussed on 
the next page) in Table 2-3 and Figure 2-3. 
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Fremont’s Most Recent GHG Emissions Inventory (2018) 
In preparation of Climate Ready Fremont, the City developed an 
updated baseline inventory which evaluated community emissions in 
2018. While the City completed regular inventory updates for the 
years 2010 and 2015 in addition to the 2005 and 2018 inventories, 
Climate Ready Fremont will focus primarily on the total emissions 
reductions achieved between 2005 and 2018. The 2018 inventory is 
utilized as the new baseline in this plan for forecasting future 
emissions for the years 2030 and 2045, as well as for the emissions 
reduction calculations of Climate Ready Fremont measures presented 
in Chapter 3.  

In general, the organization of the 2018 inventory is consistent with 
that of the 2005 inventory. Due to improvements in data collection 
and reporting, the 2018 inventory includes more accurate values in 
the off-road vehicles and equipment sectors than in past inventories, 
including emissions from nonresidential back-up generators not 
accounted for previously. Additionally, the 2018 inventory includes 
cleaner grid-based electricity offered by East Bay Community Energy 
(EBCE), which began serving the community in 2018.3 A 2020 
inventory is not being utilized as the baseline of this plan due to 
emissions anomalies resulting from the economic disruptions of the 
global COVID-19 pandemic.  

As shown in Table 2-2, the 2018 inventory estimates that community emissions were 1,242,786 MTCO2e 
in 2018, a reduction of 24 percent from 2005.4  

Table 2-2: Fremont 2018 Community GHG Emissions Inventory 

EMISSIONS SECTOR GHG EMISSIONS (MTCO2e) PERCENT OF TOTAL 

On-Road Transportation 783,601 63.1% 

Nonresidential Building Energy  177,163 14.3% 

Residential Building Energy 172,974 13.9% 

Solid Waste 57,018 4.6% 

Off-Road Vehicles and Equipment 46,318 3.7% 

Wastewater Treatment 4,135 0.3% 

Public Transit 997 0.1% 

Water Supply 577 0.0% 

TOTAL* 1,242,786 100% 
*Totals may not sum exactly due to independent rounding.  
Source: City of Fremont, 2020 

 
3  Note: The 2018 GHG emissions inventory serves as the baseline for all emissions reductions calculations of Climate Ready Fremont measures. 

The City chose not to conduct a more recent inventory update due anticipated emissions anomalies from the global COVID-19 pandemic. 
4  City of Fremont. 2020. 2018 Greenhouse Gas Emissions Inventory. 

 
Passenger and freight 
vehicles account for 
63% of community 

emissions. 
 

 
Homes and businesses 

account for 28% of 
community emissions. 
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As can be seen in Figure 2-1, on-road transportation (passenger vehicles and commercial vehicles) 
accounts for the bulk of community emissions at approximately 63 percent. Nonresidential and 
residential building energy usage (natural gas and electricity) each contribute approximately 14 percent 
of community GHG emissions. Solid waste, off-road vehicles and equipment, wastewater treatment, 
public transit, and water supply each contribute 5 percent or less of total emissions.  

Figure 2-1: Fremont 2018 Community GHG Emissions Inventory by Percentage 

 
 Source: City of Fremont, 2020 

As shown in Figure 2-2, 1,242,786 MTCO2e is equivalent to driving 267,780 gasoline-powered passenger 
vehicles for one year, traveling 3.1 billion miles in a gasoline-powered car, or consuming 2.9 million barrels 
of oil. It would require 1.5 million acres of forest to sequester that same amount of carbon in one year. (As 
a point of comparison, a total of 2.6 million acres of forest were burned in California wildfires in 2021.)5 

Figure 2-2: Fremont 2018 Community GHG Emissions Equivalencies 
 

  

 
 
 
 
 
 
 
 

 
 Source: EPA 2022; adapted by Ascent Environmental, 2023 

 
5 U.S. Environmental Protection Agency. 2021. Greenhouse Gas Equivalencies Calculator. Available: https://www.epa.gov/energy/greenhouse-
gas-equivalencies-calculator. Accessed October 1, 2021. 
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Emissions Reductions Achieved within First CAP 
Evaluating community GHG emissions over time is a crucial element of climate action planning. Tracking 
and comparing emissions levels allows Fremont to assess where progress has been made and which 
emissions sources and sectors should be prioritized in planning. A comparison of the City’s GHG 
emissions by sector in 2005 and 2018 is presented in Table 2-3 and illustrated in Figure 2-3.  

Table 2-3: Fremont Community GHG Emissions Inventories 

EMISSIONS SECTOR 2005 GHG EMISSIONS 
(MTCO2e) 

2018 GHG EMISSIONS 
(MTCO2e) 

PERCENT 
CHANGE 

On-Road Transportation 865,002 783,601 -9.4% 

Nonresidential Building Energy  440,150 177,163 -59.7% 

Residential Building Energy 245,222 172,974 -29.5% 

Solid Waste 36,256 57,018 57.3% 

Off-Road Vehicles and Equipment* 34,988 46,318 32.4% 

Wastewater Treatment 7,025 4,135 -41.1% 

Public Transit 4,210 997 -52.8% 

Water Supply 2,111 577 -86.3% 

TOTAL** 1,634,965 1,242,786 -24.0% 

*The updated baseline includes the off-road sector, an emissions category not included in the 2005 baseline 
inventory reflected in the 2012 CAP due to lack of available data and quantification methodologies at that time. 
**Totals may not sum exactly due to independent rounding. 
Source: City of Fremont, 2020 
 
Overall, community GHG emissions decreased by 24 percent between 2005 and 2018 despite increases 
in population, employment, energy consumption, and vehicle travel. All sectors showed decreases in 
emissions, except for solid waste and off-road vehicles and equipment, which increased primarily due to 
a difference in accounting methodology. 

Primary Reasons for Emissions Decreases 
between 2005 and 2018 Inventories: 

• the inclusion of cleaner electricity provided 
by EBCE  

• improvements in energy efficiencies in the 
built environment 

• increasing installations of rooftop solar 
photovoltaic (PV) systems 

• improvements in the fuel efficiency of 
internal combustion vehicles  

• increasing adoption of hybrid and battery 
electric vehicles 

Other Differences in Emissions Calculations 
between 2005 and 2018 Inventories: 

• the inclusion of emissions from 
nonresidential back-up generators and off-
road equipment categories 

• adjustments in calculation methodologies 
(e.g., equations and emission factors) 

• differences in data sources between the 
two inventory years 

Further details regarding differences between the inventories are included in Appendix A. 
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Figure 2-3: Comparison of Fremont Community GHG Emissions Inventories 

 
 

 Source: Ascent Environmental, 2023  
 

Forecasting Future Emissions  
GHG emissions forecasts provide a 
modeled estimate of future emissions 
levels based on a continuation of 
current trends in activity, population, 
and job growth, while also accounting 
for known regulatory actions by 
federal and state agenciesi.e., 
“legislative actions”that are 
expected to reduce emissions in the 
future. Emissions forecasts provide 
insight into the scale of local GHG 
emissions reductions needed to 
achieve the City’s targets after 
applying anticipated reductions from 
regulatory actions. 
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Climate Ready Fremont forecasts future emissions for the years 2030 and 2045, which align with the 
state’s GHG reduction target years established in key legislation and policies, including Senate Bill 32 
and Assembly Bill 1279 (see summary on next page). Forecasted emissions are based on a variety of 
scaling factors for each sector—or activities that occur within sectors in the City—and only account for 
emissions reductions associated with implementation of adopted federal and state legislation and 
regulations. 

Forecasted emissions are based on growth projections provided by the Metropolitan Transportation 
Commission (MTC) and the California Department of Finance (DOF). Table 2-4 shows projected growth 
for population, households, employment, and annual vehicle miles traveled (VMT) for each target year. 
 

Table 2-4: City of Fremont Demographic Forecasts 

FORECAST FACTOR 2018 2030 2045 

Population 232,685 239,610 283,656 

Households 73,467 79,215 89,560 

Employment 115,403 110,300 140,683 

Annual Vehicle Miles Traveled    

Passenger Vehicles 1,309,215,427 1,384,190,409 1,564,511,455 

Commercial Vehicles 263,167,145 355,258,854 399,945,546 
 

Source: MTC 2018; MTC 2020; DOF 2020; calculations conducted by Ascent Environmental in 2021 

 
The 2030 and 2045 forecasts are presented together as the “No Local Action Scenario.” The “No Local 
Action Scenario” represents the absolute minimum emissions reductions that could be achieved by currently 
adopted state legislation and regulations. It does not account for goals established by executive orders or 
targets established by federal or state agencies, nor does it factor in the potential reductions from 
forthcoming legislation that has yet to be written into law. 

“No Local Action Scenario” is: 

• A way to understand how currently adopted 
legislation will impact GHG reductions in 
the future 

• A way to account for future population, 
jobs, and housing growth 

• A snapshot in time of a future emissions 
trajectory if no new climate actions were 
implemented 

“No Local Action Scenario” is not: 

• A forecast based on goals and targets that 
have yet to be adopted as law 

• A forecast based on forthcoming 
legislation 

• A forecast based on possible future 
technology advances or behavior changes 

• A realistic projection of future GHG 
emissions reductions trends 

Details on how the forecasts were developed, legislative actions applied, and the activity data used to 
forecast emissions in each sector can be found in Appendix A. 
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California Climate Legislation and Regulations  

Climate Mitigation Legislation 

Executive Order S-3-05 (2005) directs 
California to reduce statewide GHG emissions to 
1990 levels by 2020 and 80 percent below 1990 
levels by 2050. 

Assembly Bill 32, the Global Warming 
Solutions Act of 2006, establishes regulatory 
requirements to reduce statewide emissions to 
1990 levels by 2020 and gives the California Air 
Resources Board (CARB) the authority to develop 
the regulations and market mechanisms 
necessary to achieve these reductions. 

Senate Bill 32 (2016) codifies into statute the 
2030 target of 40 percent below 1990 levels and 
places California on a trajectory toward meeting 
the goal of reducing statewide emissions to 80 
percent below 1990 levels by 2050. 

The Climate Change Scoping Plan: A 
Framework for Change (adopted in 2008 and 
updated in 2014, 2017, and 2022 by CARB) 
identifies the approach and framework California 
will take to meet its GHG reduction targets. 

Assembly Bill 1279 (2022) requires California 
to achieve net zero GHG emissions as soon as 
possible but no later than 2045, to achieve and 
maintain net negative GHG emissions thereafter, 
and to ensure that by 2045 anthropogenic GHG 
emissions are reduced by at least 85 percent 
below 1990 levels. 

Climate Adaptation Legislation 

In response to Executive Order S-13-08 
(2008), the California Natural Resources 
Agency (CNRA) releases the State’s first 
adaptation plan as the 2009 California 
Climate Adaptation Strategy, summarizing 
climate change impacts and recommending 
adaptation strategies. The 2014 update, 
entitled Safeguarding California, builds 
upon the 2009 plan while addressing gaps in 
the state’s preparation for climate risks. 

Assembly Bill 1482 (2015) requires that the 
California Climate Adaptation Strategy be 
updated by July 1, 2017, and every three years 
thereafter.  

Senate Bill 246 (2015) directs the California 
Governor’s Office of Planning and Research 
(OPR) to establish the Integrated Climate 
Adaptation and Resilience Program 
(ICARP) to coordinate regional and local 
climate adaptation efforts with State 
strategies. The updated California 
Adaptation Planning Guide was released in 
2020. 

Senate Bill 379 (2015) requires cities and 
counties to integrate climate change 
vulnerability, adaptation strategies, and 
emergency response strategies into the safety 
element of their general plans. 
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“No Local Action Scenario” Emissions Forecast 

The “No Local Action Scenario” is included below in Table 2-5. According to this forecast, City’s 
emissions would decrease by 13 percent between 2018 and 2045, despite increases in population of 22 
percent during that same time period.  

Table 2-5: Fremont 2018 Baseline Inventory and “No Local Action Scenario” Forecast 

EMISSIONS SECTOR 
Baseline Inventory  “No Local Action Scenario” Forecast  

2018 (MTCO2e) 2030 (MTCO2e) 2045 (MTCO2e) 

On-Road Transportation 783,601 670,547 680,791 

Nonresidential Building Energy  177,163 133,693 134,984 

Residential Building Energy  172,974 157,096 147,281 

Solid Waste  57,018 33,934 40,172 

Off-Road Vehicles and Equipment 46,318 53,251 68,442 

Wastewater Treatment 4,135 3,741 3,686 

Public Transit 997 1,027 1,216 

Water Supply 577 128 0 

TOTAL* 1,242,786 1,053,414 1,076,571 
 

*Totals may not sum exactly due to independent rounding.  
Source: Ascent Environmental, 2021  

Figure 2-4: Fremont Community GHG Emissions by Sector – 
“No Local Action Scenario” Forecast 

 
 Source: Ascent Environmental, 2023 
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Establishing Emissions Reductions Targets 

Alignment with State Carbon Neutrality Targets 
The emissions reduction targets in Climate Ready Fremont have been established to be consistent with 
statewide GHG emissions targets. As directed by Senate Bill 32 (2016) and Assembly Bill 1279 (2022), 
the State aims to: 

• Reduce annual GHG emissions to 40 percent below 1990 levels by 2030,  
• Achieve net zero GHG emissions6 (i.e. carbon neutrality) no later than 2045, 
• Achieve and maintain net negative GHG emissions thereafter, and 
• Reduce statewide anthropogenic GHG emissions7 to 85 percent below 1990 levels by 2045. 

The State’s 2030 and 2045 targets are in line with the scientifically established levels needed to limit the 
rise in global temperature to no more than 2 degrees Celsius (°C) | 3.6 degrees Fahrenheit (°F) above 
pre-industrial levels. A 2°C rise in global temperature is the warming threshold at which major climate 
disruptions, such as super droughts and rising sea levels, are projected. These targets also pursue 
efforts to limit the global temperature increase even further to no more than 1.5°C | 2.7°F, in alignment 
with the goals of the United Nations Framework Convention on Climate Change (UNFCC) Paris 
Agreement of 2015.8 

Fremont’s Carbon Neutrality Goal 
The City’s 2030 target and 2045 carbon neutrality goal expressed in Fremont City Council Resolution 
2019-03 are in alignment with the GHG emissions reduction targets of the State. GHG reduction targets 
for Climate Ready Fremont were developed relative to the City’s updated 2018 baseline emissions 
inventory, consistent with guidance provided by the California Air Resources Board (CARB).  

The City’s community GHG reduction targets for Climate Ready Fremont are as follows: 

• 2030 target: 55 percent below 2005 levels (approximately 30 percent below 2018 levels); and 
• 2045 target: carbon neutrality. 

The City’s 2030 target requires annual GHG emissions to be reduced to 875,295 MTCO2e in 2030. The 
City has adopted a target to achieve carbon neutrality (0 MTCO2e) no later than 2045, consistent with 
the State’s goal under AB 1279.   

Achieving Emissions Reductions Targets 
The City has already made progress in reducing its GHG emissions. As of 2018, the City reduced 
emissions by 24 percent from its 2005 baseline level. To meet the City’s future targets, the City needs to 
reduce emissions below 2018 levels by another 30 percent by 2030. The amount of GHG emissions 
reductions required to achieve this target is called the “Local Emissions Gap.” Table 2-6 and Figure 2-5 
display the City’s forecasted emissions and targets. 

 
6  Net zero GHG emissions means that GHG emission to the atmosphere are balanced by removals of GHG emissions over a period of time.  
7  Anthropogenic GHG emissions are human-caused GHG emissions. This target focuses on the gross GHG emissions to the atmosphere only 

and not on the balance of GHG emissions with removals (i.e. sequestration) of GHG emissions as the net zero emissions target does. 
8  United Nations. 2015. Paris Agreement. Available: https://unfccc.int/sites/default/files/english_paris_agreement.pdf. Accessed October 1, 

2021.  

https://unfccc.int/sites/default/files/english_paris_agreement.pdf
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Table 2-6: City of Fremont GHG Emissions Reduction Targets and  
“No Local Action Scenario” Summary 

EMISSIONS 2018 2030 2045 

No Local Action Scenario Emissions (MTCO2e) 1,242,786 1,053,414 1,076,571 

Target Reduction below 2018 Levels NA ~30%* 100% 

Target Annual Emissions (MTCO2e) NA 875,295 0 

Local Emissions Gap (MTCO2e) NA 178,119 1,076,571 
*The 2030 Reduction Target is 367,491 MTCO2e, or a 29.57% reduction from the 2018 baseline emissions level. 
[Target Annual Emissions] = [2018 No Local Action Scenario Emissions] – [Target Reduction below 2018 Levels] 
[Local Emissions Gap] = [No Local Action Scenario Emissions] – [Target Annual Emissions] 
NA = not applicable. 

Source: Ascent Environmental, 2021 

Figure 2-5: Fremont Community “Local Emissions Gap” 

 
 Source: Ascent Environmental, 2023 

Closing the “Local Emissions Gap” 
State and federal regulations alone will not be sufficient to achieve the City’s GHG emissions reduction 
targets and close its “Local Emissions Gap.” The City aims to achieve these reductions through a series 
of local strategies, measures, and actions that can be implemented both within City operations as well 
as at the community-scale. The next chapter of Climate Ready Fremont presents the strategies, 
measures, and actions that have been quantified to close the Local Emissions Gap as well as increase 
community resiliency to climate change. 
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Climate Ready Fremont  
Strategies & Measures 

Introduction to Strategies and Measures 
This chapter includes the strategies, measures, and actions that the City, residents, businesses, and 
partner organizations will implement to reduce greenhouse gas (GHG) emissions and improve 
community resilience to the impacts of climate change. Collectively, the strategies, measures, and 
actions identified in this chapter will allow the City to meet its GHG reduction target for the year 2030, 
while demonstrating significant progress towards the longer-term goal of becoming carbon neutral by 
the year 2045. 

This chapter outlines the 31 strategies that will both mitigate GHG emissions and enhance the City’s 
ability to adapt to the impacts of climate change. The strategies are organized under the following eight 
focus areas. 

1) Buildings and Energy 
2) Infrastructure and Equipment 
3) Land Use and Mobility 
4) Materials and Waste 
5) Natural and Urban Landscapes 
6) Adaptation and Resiliency 
7) Green Economy  
8) Public Participation and Engagement 
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Each focus area includes one or more strategies, and each strategy includes one or more measures to 
reduce GHG emissions and adapt to climate change. Measures may be applicable to the community, 
City operations, or both. Specific actions are listed under each measure that define the activities, 
programs, policies, and projects that the City will implement or support to achieve the objectives of 
Climate Ready Fremont. Chapter 4 provides a “game plan” for the implementation of priority actions 
within three years of adoption of Climate Ready Fremont. Strategies and measures are by and large 
intended to reduce GHG emissions and enhance community resiliency. At the same time, the 
implementation of measures will also result in positive community co-benefits (identified in Chapter 1), 
including equity, air pollution prevention, health and well-being, infrastructure reliability, community 
resilience, local economic impact, and resource preservation. 

The strategies and measures included in this chapter were based on a combination of factors, including 
the results of the City’s 2018 GHG inventory and forecasts, robust community engagement, feedback 
from City staff, and the best available climate action planning guidance. 

Figure 3-1 describes the hierarchy and provides definitions of strategies, measures, and actions. 

 
Figure 3-1: Hierarchy of Strategies, Measures, and Actions for Climate Ready Fremont 

 
 Source: Ascent Environmental, 2023 
 

GHG Emissions Reduction Quantification Analysis 
To prepare Climate Ready Fremont, the City conducted GHG quantification analysis to estimate 
potential emissions reductions associated with all measures. GHG emissions reductions were quantified 
for community-wide measures when substantial evidence and reasonable assumptions were available to 
support calculations. Measures that are expected to reduce GHG emissions but could not be quantified 
due to a lack of available data or quantification methods are still included in Climate Ready Fremont. 
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The total GHG emissions reductions calculated from all quantified community measures is 295,054 
metric tons of carbon dioxide equivalent (MTCO2e) by 2030. Should Fremont implement all of the 
quantified measures presented within Climate Ready Fremont by 2030, the resulting local emissions 
reductions will surpass Fremont’s established 2030 target. The results of the quantification analysis are 
shown in Table 3-1 below. 

 

Table 3-1: Fremont Community GHG Emissions Quantification Analysis 

EMISSIONS 2018 2030 2045 

No Local Action Scenario Emissions (MTCO2e) 1,242,786 1,053,414 1,076,571 

Target Percent Reduction Below 2018 Levels -  30% 100% 

Reduction Needed to Meet Target (MTCO2e) -  178,119 1,076,571 

Total Reductions from Measures (MTCO2e) -  295,054 741,870 

Remaining Gap to Target (MTCO2e) -  (116,936)* 334,701 

Target Met? - Yes No 
Notes: Totals may not sum exactly due to independent rounding. 
*Indicates target has been achieved with a surplus of reductions. 
Source: Ascent Environmental, 2021 
 

If the City implements the GHG emissions reduction measures quantified within Climate Ready Fremont, 
it will achieve and, in fact, surpass its 2030 emissions reduction target. However, due to limitations in 
forecasting beyond 10 years regarding new state and federal climate legislation, Fremont is projected to 
fall short of meeting its 2045 carbon neutrality target. Therefore, as the City moves forward with 
implementing Climate Ready Fremont, staff will continue to monitor projections and the changing 
context and update the plan as needed. 

Figure 3-2 shows the No Local Action Scenario trajectory in comparison to the City’s GHG reduction 
targets and the Climate Ready Fremont scenario. This is what emissions would look like if the City did 
not take any additional action on climate change and there were no additional changes to climate 
policy at the regional, state, or federal level.   

Figure 3-3 shows the community-wide GHG emissions reductions achieved through implementation of 
the Climate Ready Fremont strategies, measures, and actions that follow, organized by the sectors used 
for the inventory and forecasts.  
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Figure 3-2: Climate Ready Fremont Scenario and Targets Compared to No Local Action Scenario 

Source: Ascent Environmental, 2023 

Figure 3-3: Climate Ready Fremont Scenario by Sector Compared to Reduction Targets 

Source: Ascent Environmental, 2023 

Public Transit 
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Organization of Focus Area Sections 
Each focus area, together with its associated strategies, measures, and actions, is presented in the 
following sections. 

Each section begins with a cover page listing the focus area and the strategies within that area. 
Strategies serve as the foundation for reducing GHG emissions and strengthening community resilience 
to climate change. 

Each strategy is then presented with the following information. 

 A long-term vision statement is included and summarizes what a 2045 carbon neutral Fremont 
would look like if the strategy was fully realized. 

 Information describing the background and context for the strategy is included.  

 The measures—more specific expressions of the strategy—are listed along with their identifying 
measure code (e.g., BU-1, BU-2). This code corresponds with the detailed list of measures included 
in Appendices B & C. Measures may be applicable to the community, City operations, or both. The 
measure’s co-benefits, described in further detail in Chapter 1, are shown as colored icons. These 
will benefit both Fremont residents and businesses. 

 The quantified GHG emissions reduction potential for community-wide measures is also 
presented. These measures were quantified when substantial evidence and reasonable assumptions 
were available to support calculations. The “Quantified Community GHG Reduction” graphic 
represents the quantified percentage of emissions reduction expected from a particular measure 
compared to the total calculated emissions reduction of 295,054 MTCO2e for Fremont by the year 
2030, as shown in Table 3-1. For measures where there is quantifiable emissions reduction 
potential but it has already been quantified by another measure, the text “GHG reduction captured 
within Measure XX-X” is displayed; this is to prevent double counting of emissions reductions. 
Measures that are expected to reduce GHG emissions but cannot be quantified due to a lack of 
available data or quantification methods are still included within each strategy. If the “Quantified 
Community GHG Reduction” percentage is not displayed for a specific measure, the measure has 
not been quantified. 

 The specific actions within each measure are shown and grouped into two categories, 
“Community-Level” and “City Operations.” The actions are specific activities, programs, policies, 
and projects the City will implement or support to achieve the measure and, ultimately, the 
objectives of Climate Ready Fremont. 

Priority rankings and completion deadlines for the actions are not specified within Chapter 3. For 
quantified measures, assumptions regarding how measures will be implemented over time and the 
resulting emissions reductions that those measures will generate at different points of time are included 
in Appendices B & C. The time it takes to complete each action will vary.  

Chapter 4 includes the City’s “Game Plan” for implementing priority actions within the first three years 
of adoption of Climate Ready Fremont. The City is committed to implementing Climate Ready Fremont 
and achieving the 2030 emissions reduction target.  

Quantification details and full descriptions of each action can be found in Appendices B & C.  
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BUILDINGS 
AND ENERGY 

   
Strategy 1. Clean and 
Renewable Power Use 

Strategy 2. Building 
Electrification and  

Low-Carbon Design 

Strategy 3. Building  
Energy Efficiency and  
Demand Management 

 

   
Strategy 4. Building 
 Energy Resilience 

Strategy 5. Water  
Conservation in Buildings 

Strategy 6. Waste Reduction  
in Building Construction  

and Demolition 
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Strategy 1.  
Clean and Renewable Power Use 
Long-Term Vision: Buildings and operations throughout Fremont utilize 100 percent 
carbon free power, with many incorporating on-site renewable power sources. 

The first strategy within the Buildings and Energy focus area is to use clean, renewable, and locally sourced 
electricity generated on-site or transmitted through the electrical grid. In 2018, East Bay Community Energy 
(EBCE), a local community choice energy authority, began operation as the default electricity provider in 
Fremont, offering low- and no-carbon options for grid electricity. By 2030, EBCE has mandated that it will 
provide 100 percent clean power across its service territory. Measures within this strategy focus on 
accelerating the City’s transition to 100 percent clean power through the deployment of on-site renewable 
energy sources and clean power electricity service plans that are supported by Fremont’s General Plan goals 
7-9 and 9-2 to encourage renewable energy use in both private buildings and City facilities.  

 

Measure BU-1: Transition to 100 percent 
clean electricity consumption. 
 
Quantified Community 
GHG Reduction1 
 

 

Specific Actions to Achieve Measure BU-1 

Community Level  

BU-C-1.1 Conduct outreach to residents and 
business owners to encourage voluntary opt-up to 
EBCE's 100 percent clean electricity service plan 
(Renewable 100) and educate them on the benefits 
of community choice energy 

BU-C-1.2 Adopt a policy establishing EBCE's 
Renewable 100 as the default electricity service plan 
for all residential and commercial accounts 

BU-C-1.3 Require all newly built multi-story parking 
structures to have solar generation capabilities 

BU-C-1.4 Require the use of solar heaters for all new 
swimming pools  

BU-C-1.5 Provide incentives for replacing existing 
swimming pool heaters with solar versions  

 

 

BU-C-1.6 Encourage the installation of on-site 
renewable energy generation and clean energy 
storage systems through education, incentives, and 
streamlined permitting and inspection services 
 

City Operations  

BU-M-1.1 Continue to opt-up City accounts to 
EBCE’s Renewable 100 service plan  

BU-M-1.2 Where economically, operationally, and 
logistically feasible, develop solar generation capacity 
at City buildings and facilities 

 
1  Assumes that all electricity consumed by residential and nonresidential customers will be carbon-free by 2030. 
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Strategy 2.  
Building Electrification and 
Low-Carbon Design 
Long-Term Vision: Buildings and facilities are fully electric, emit zero net emissions during 
their operations, and have low embodied carbon. 

The second strategy within the Buildings and Energy focus area is to upgrade and replace carbon-intensive, 
fossil fuel-based infrastructure and combustion power throughout the building sector with clean electric 
power and to implement low-carbon building design practices. Combustion processes within buildings—
such as space and water heating and cooking—will need to be replaced with carbon-free alternatives that 
utilize clean electricity wherever possible. In addition, building construction materials—such as lumber, steel, 
and concrete—will need to reduce their embodied carbon (e.g., the carbon emissions associated with the 
extraction, manufacturing, and transport of those materials) in order for buildings to achieve carbon 
neutrality.  

 

Measure BU-2: Require new residential 
construction to be all electric and low carbon. 
 
Quantified Community 
GHG Reduction2 
 

 

 

 

Specific Actions to Achieve Measure BU-2 

Community Level  

BU-C-2.1 Adopt a City reach code that requires new 
residential construction to be all electric 

BU-C-2.2 Adopt a City reach code that reduces the 
embodied carbon in new residential construction 
such as through the use of low-carbon concrete 

BU-C-2.3 Adopt California Green Building Standards 
Code (CALGreen) Tier 2 residential energy efficiency 
voluntary measures as local requirements 

BU-C-2.4 Work with StopWaste and the Bay Area 
Regional Energy Network (BayREN) to develop a 
regional program that encourages the use of 
building materials that store carbon, such as wood 
and repurposed concrete 

 

 
BU-C-2.5 Encourage new development to use high 
albedo material for walls, surfaces, driveways, 
parking lots, walkways, patios, and roofing 

 

 
2  Assumes that residential development built by July 2024 or later will be all-electric. 
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Measure BU-3: Require new nonresidential 
construction to be zero net energy and low 
carbon. 
 
Quantified Community 
GHG Reduction3 
 

 

Specific Actions to Achieve Measure BU-3 

Community Level  

BU-C-3.1 Adopt a City reach code that requires new 
nonresidential construction (excluding industrial) to 
be all electric; where full electrification is not 
technologically or economically viable, require zero 
net energy design and/or consider other potential 
mitigation measures 

BU-C-3.2 Adopt a City reach code that requires 
electric-ready design in new industrial construction 
and that requires non-core industrial operations—
such as space heating and cooling and domestic 
hot water—to be all electric 

BU-C-3.3 Adopt a City reach code that requires new 
nonresidential construction to demonstrate 
reductions in embodied carbon, such as through 
reuse of existing buildings and/or completion of 
whole building life cycle assessment (WBLCA) 

BU-C-3.4 Adopt California Green Building Standards 
Codes (CALGreen) Tier 2 nonresidential energy 
efficiency voluntary measures as local requirements  

 

 

BU-C-3.5 Encourage FUSD and other public 
institutions to meet green building standards for 
buildings  

BU-C-3.6 Work with StopWaste and BayREN to 
develop a regional program that encourages the 
use of building materials that store carbon, such as 
wood and repurposed concrete  

BU-C-3.7 Consider providing development 
incentives to help offset the costs of building 
electrification, zero net energy design, and 
reductions in embodied carbon for both new 
nonresidential construction and for retrofit projects  

BU-C-3.8 Consider providing development 
incentives such as reduced fees for industrial sites 
that achieve green certifications 

 

 
3  Assumes that all nonresidential development, excluding industrial development, built in 2026 or later will be zero net energy.  
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Measure BU-4: Retrofit existing residential 
buildings to be all electric and low carbon. 
 
Quantified Community 
GHG Reduction4 
 

 

Specific Actions to Achieve Measure BU-4 

Community Level 

BU-C-4.1 Establish electrification retrofit 
requirements for residential buildings at the time of 
substantial building retrofit/renovation or at the 
time of gas-powered equipment replacement 

BU-C-4.2 Work with PG&E, BayREN, EBCE, and 
others to create financial incentives to electrify new 
and existing buildings  

BU-C-4.3 Provide instant permitting of code-
compliant residential rooftop solar through use of 
the U.S. Department of Energy supported 
SolarAPP+; explore additional opportunities for 
streamlining permitting of residential electrification 
projects 

 

BU-C-4.4 Utilize state and federal funding programs 
to achieve energy efficiency improvements in 
existing and new buildings; consider matching or 
enhancing with City incentives where appropriate 

BU-C-4.5 Pilot an electrification retrofit program for 
select existing homes that are low-income and/or 
health-vulnerable to achieve air quality 
improvements from methane gas removal  

BU-C-4.6 Partner with regional energy agencies to 
support contractor training and resident education 
on electric appliances and their installation and 
maintenance 

 

 

 
4  Assumes that 36 percent of existing residential buildings will be retrofitted by 2030. 
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Measure BU-5: Retrofit existing nonresidential 
buildings to be all electric and low carbon. 
 
Quantified Community 
GHG Reduction5 
 

 

Specific Actions to Achieve Measure BU-5 

Community Level  

BU-C-5.1 Establish electrification retrofit 
requirements for nonresidential buildings at the 
time of building retrofit/renovation or equipment 
replacement (excluding core industrial equipment); 
design requirements to be proportional to the level 
of proposed building investment  

BU-C-5.2 Require all nonresidential buildings with 
loading docks to supply sufficient electrical power 
for delivery trucks and associated equipment  

BU-C-5.3 Research the feasibility of requiring 
electric service upgrades during major retrofits 

 

 

BU-C-5.4 Partner with EBCE, BayREN, and others to 
complete a building baseline study and 
decarbonization roadmap for existing nonresidential 
buildings 

BU-C-5.5 Expand the City's Green Manufacturing 
program to encourage zero net energy retrofits of 
manufacturing buildings; promote emerging low 
energy, low carbon industrial technologies (such as 
combustion melting, low-carbon cements, etc.)  

BU-C-5.6 Partner with PG&E, EBCE, BayREN, and 
others to promote contractor training and 
education on electric equipment 

 

Measure BU-6: Require new City buildings 
to be all electric and low carbon. 
 
GHG reduction captured within Measure BU-3 
 

 

Specific Actions to Achieve Measure BU-6 

 

City Operations  

BU-M-6.1 Adopt a City policy to require all new City 
buildings to be all electric and zero net energy 

BU-M-6.2 Encourage use of building materials that 
store carbon, such as wood, and require low 
embodied carbon materials in new City construction 

BU-M-6.3 Utilize clean power options such as 
battery storage or hydrogen fuel cell systems for 
backup emergency power generation, and seek to 
partner with local technology companies and 
system providers for clean technology 
demonstrations  

 
5  Assumes that 13 percent of existing nonresidential buildings and 10 percent of existing industrial buildings will be retrofitted by 2030. 
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Measure BU-7: Retrofit existing City 
buildings to be all electric and low carbon. 
 
GHG reduction captured within Measure BU-5 
 

 

Specific Actions to Achieve Measure BU-7 

 

City Operations  

BU-M-7.1 Replace fossil-fuel supplied appliances 
and equipment with electric alternatives wherever 
technologically and economically feasible at the 
time of equipment replacement 

BU-M-7.2 Develop a policy requiring that 
renovations of City facilities include electric 
equipment and renewable energy systems 
whenever feasible 

BU-M-7.3 Pursue internal and external funding 
sources, such as state and energy utility grants, to 
finance electric appliance upgrades in City facilities 

BU-M-7.4 Decommission existing diesel-fueled 
backup emergency power generators and replace 
with clean power options such as battery backup or 
hydrogen fuel cell systems wherever feasible 
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Strategy 3.  
Building Energy Efficiency and 
Demand Management 
Long-Term Vision: Buildings are highly energy efficient and incorporate smart energy 
management systems to balance peak energy loads. 

The third strategy within the Buildings and Energy focus area is to implement energy efficiency and demand 
management systems in buildings to preserve energy resources, increase the climate resiliency of existing 
buildings, and reduce demand on the local electrical grid. Fremont’s future building stock will consist 
primarily of existing buildings (i.e., those that are already built today), and new construction will account for a 
modest proportion of all buildings. Ensuring that buildings conserve energy and reduce their overall power 
demands will maximize the efficient use of clean electric power resources. This strategy supports goal 7-9 
from Fremont’s General Plan, which is to provide cost-effective methods to conserve energy. It also supports 
goal 9-2, which calls for energy-efficient City buildings and facilities. 

 
Measure BU-8: Reduce energy consumption  
in buildings and operations. 
 
GHG reduction captured within Measure BU-1 
 

 

Specific Actions to Achieve Measure BU-8 

Community Level 

BU-C-8.1 Partner with PG&E, EBCE, BayREN, and 
others to continue to offer and enhance energy 
efficiency education, technical assistance, and 
incentive programs  

BU-C-8.2 Prioritize energy programs and incentives 
for renters, low-income households, and vulnerable 
community members 

City Operations  

BU-M-8.1 Implement energy efficiency in City 
facilities to reduce energy costs and emissions 

BU-M-8.2 Upgrade inefficient lighting on City 
streets and within City parking lots, parks, and 
plazas and equip them with energy controls 

BU-M-8.3 Establish energy conservation protocols 
for all building staff, including custodial and 
cleaning services 

BU-M-8.4 Expand the use of energy management 
software and controls across City facilities 
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Measure BU-9: Promote building energy 
tracking and performance assessment. 
 

 

Specific Actions to Achieve Measure BU-9 

Community Level  

BU-C-9.1 Collaborate with StopWaste to increase 
the number of homes receiving a voluntary Home 
Energy Score through BayREN  

BU-C-9.2 Investigate requiring energy audits for 
nonresidential buildings prior to completion of sale 
to demonstrate potential cost savings from energy 
efficiency measures and identify available rebates 
and incentives 

BU-C-9.3 Consider providing incentives or technical 
assistance to support low or no cost energy audits 
for nonresidential building operators 

 

 

 
Measure BU-10: Reduce overall demand  
on the electrical grid. 
 

 

Specific Actions to Achieve Measure BU-10 

Community Level  

BU-C-10.1 Facilitate the adoption of smart grid and 
other peak load reduction technologies in buildings, 
such as energy management systems and smart 
appliances 
 

 

City Operations  

BU-M-10.1 Continue to implement measures to 
reduce electricity consumption at City facilities 
during peak events (e.g., heat waves), thereby 
reducing demand on the grid and the need for the 
utilities to import power from highly polluting 
sources 

BU-M-10.2 Evaluate opportunities and best 
practices to reduce peak energy demand and 
overall energy use in City operations  
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Strategy 4.  

Building Energy Resilience 
Long-Term Vision: Emergency facilities are equipped with renewable microgrids, and non-
emergency facilities incorporate clean backup power systems. 

The fourth strategy within the Buildings and Energy focus area is to increase the resilience of the energy 
sector to the direct and indirect impacts of climate change. Energy resiliency protects buildings from losing 
power during a grid outage, including rolling blackouts and Public Safety Power Shutoff (PSPS) events. This 
is achieved through decentralizing energy supplies through the development of local microgrids (solar + 
battery systems + smart controllers) and integration of energy storage technologies (e.g., batteries). 

 
Measure BU-11: Increase the development  
of microgrids at emergency facilities. 
 

 

Specific Actions to Achieve Measure BU-11 

Community Level  

BU-C-11.1 Encourage public service facilities such as 
schools, hospitals, and community centers to 
develop renewable microgrids 

City Operations 

BU-M-11.1 Participate in EBCE’s Critical Municipal 
Facilities program to procure renewable microgrid 
energy systems for City-owned, public-facing 
emergency facilities 
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Measure BU-12: Expand local clean backup 
power availability. 
 

 

Specific Actions to Achieve Measure BU-12 

Community Level  

BU-C-12.1 Encourage the installation of battery 
storage in conjunction with renewable energy 
generation projects  

BU-C-12.2 Require battery storage readiness design 
in new nonresidential construction 

BU-C-12.3 Evaluate opportunities for integrating 
battery storage readiness in existing homes and 
businesses at the time of retrofit and/or in 
conjunction with renewable energy generation 
installations 

BU-C-12.4 Promote discount purchasing programs 
(e.g., Bay Area SunShares, EBCE's Resilient Home 
program) to encourage residential rooftop solar 
plus battery storage systems 
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Strategy 5.  
Water Conservation in Buildings 
Long-Term Vision: Buildings are highly water efficient, employ smart water metering, and 
use rainwater and greywater as appropriate to conserve freshwater resources. 

The fifth strategy within the Buildings and Energy focus area is to efficiently use local water resources. With 
increasing and more severe droughts throughout California, proper water management is essential for the 
health of residents and the overall ecosystem. Water conservation can also help save energy associated with 
the pumping and treatment of freshwater and wastewater resources, thereby reducing GHG emissions. This 
strategy supports goal 7-4 from Fremont’s General Plan, which is to have a water conservation program 
consistent with Alameda County Water District’s (ACWD) urban water management plan and the City’s GHG 
reduction goals. 

 

Measure BU-13: Reduce water consumption  
in buildings. 
 
Quantified Community 
GHG Reduction6 
 

 

Specific Actions to Achieve Measure BU-13 

Community Level  

BU-C-13.1 Establish ultra-low-flow fixture retrofit 
requirements for residential and nonresidential 
buildings 

BU-C-13.2 Continue collaborating with Rising Sun 
Center for Opportunity (RSCO) to conduct Green 
House Calls that include the installation of water-
saving shower heads and faucet aerators in Fremont 
homes  

BU-C-13.3 Collaborate with ACWD to encourage 
installation of water conservation measures in 
existing businesses and residences through surveys 
and incentive programs 

BU-C-13.4 Collaborate with ACWD as they 
implement the rollout of advanced water metering 
(AMI) service area wide 

City Operations  

BU-M-13.1 Evaluate current City water 
management strategies and identify opportunities 
for water use reduction  

BU-M-13.2 Use ultra-low-flow fixtures in existing 
and new City facilities wherever appropriate 

 

 
6  Assumes a 50 percent reduction in indoor water consumption in new development by 2030 and a 30 percent reduction in indoor water 

consumption in existing buildings by 2030. 
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Measure BU-14: Increase the capture of 
rainwater and use of greywater. 
 
Quantified Community 
GHG Reduction7 
 

 

Specific Actions to Achieve Measure BU-14 

Community Level 

BU-C-14.1 Adopt a drought-ready ordinance to 
require greywater readiness in new residential 
construction and alterations 

BU-C-14.2 Encourage the use of on-site rainwater 
harvesting and recycled water systems 

BU-C-14.3 Consult with ACWD in developing 
policies and regulations supporting the use of water 
conserving strategies, including onsite recycled 
water and greywater systems 

BU-C-14.4 Encourage the use of rainwater capture 
and on-site recycled water for outdoor landscaping 
and gardening use as well as non-potable indoor 
use in toilets  

City Operations 

BU-M-14.1 Investigate opportunities for City use of 
recycled water, especially within parks and other 
landscaping 

 

 
7  Assumes that 20 percent of households will reuse greywater in 2030, and that those households will reduce their potable water use by 30 

percent by 2030. 
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Strategy 6.  
Waste Reduction in Building 
Construction and Demolition 
Long-Term Vision: Materials from buildings and other structures that have reached the 
end of their useful life are repurposed, recycled, and reused for new construction. 

The sixth and final strategy within the Buildings and Energy focus area is to conserve natural and 
manufactured resources by means of the responsible consumption and recovery of products and materials 
associated with the building construction and demolition. Waste diversion effortse.g. waste prevention 
and reduction of generated waste through source reduction, reuse, recycling, and compostinglimit GHG 
emissions by reducing the use of raw materials in new construction, reusing and repurposing materials from 
existing construction into new construction as much as possible, and responsibly disposing of any 
deconstruction waste that does occur. This strategy supports goal 9-6 from Fremont’s General Plan, which is 
to maximize waste diversion and eliminate landfill waste. 

 
Measure BU-15: Increase sustainable materials use and 
recovery in construction and demolition (C&D). 
 

 

Specific Actions to Achieve Measure BU-15 

Community Level 

BU-C-15.1 Amend the Fremont Municipal Code to 
require source separation of nonhazardous C&D 
debris and consider increasing the required 
diversion rate from 65% to 70%  

BU-C-15.2 Consider amending the Fremont 
Municipal Code to require new developments to 
incorporate a minimum of 15% of recycled materials 
into construction  

BU-C-15.3 Consider amending the Fremont 
Municipal Code to require that all commercial 
tenant improvement projects and all residential 
remodels also meet the diversion requirement for 
nonhazardous C&D waste  

City Operations  

BU-M-15.1 Phase in higher standards for C&D 
debris recycled from City projects over time as 
feasible  

BU-M-15.2 Encourage the Fremont Recycling & 
Transfer Station to obtain certification of its facility 
from the Recycling Certification Institute (RCI) to 
increase certainty and build confidence in the C&D 
recycling marketplace 
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INFRASTRUCTURE 

 AND EQUIPMENT 

   
Strategy 1. Clean and 

Renewable Power 
Infrastructure 

Strategy 2. Clean Freight  
and Delivery Infrastructure 

Strategy 3. Clean  
Mobility Infrastructure 

  
Strategy 4. Critical  

Infrastructure Protection 
Strategy 5. Clean Landscaping  

and Off-Road Equipment 
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Strategy 1.  
Clean and Renewable Power 
Infrastructure 

Long-Term Vision: All-electric buildings and transportation modes are supported by an 
advanced electrical transmission and distribution grid. 

The first strategy within the Infrastructure and Equipment focus area is to deploy and upgrade public 
infrastructure that supports the distribution and use of clean, renewable, and locally sourced electricity 
across the built environment and transportation sectors. The electrical grid is vulnerable to climate change 
hazards such as wildfire and intense storm events, and electricity distribution is threatened by increasingly 
common Public Safety Power Shutoff events. Increasing the use of clean electricity reduces GHG emissions 
while strengthening community resilience to the effects of climate change. 

 

Measure IN-1: Upgrade infrastructure to support 
the transition to 100 percent clean power. 
 
GHG reduction captured within Measure BU-1 
 

 

Specific Actions to Achieve Measure IN-1 

Community Level  

IN-C-1.1 Collaborate with PG&E as they 
strategically decommission methane gas pipelines 
in areas where electrification has been or could be 
implemented 

IN-C-1.2 In partnership with regional organizations 
and state agencies, work with PG&E as they make 
key upgrades to transmission and distribution 
systems, substations, and other equipment to enable 
electrification and renewable energy integration into 
the electricity grid 

IN-C-1.3 Explore the option of a final phase-out 
date for non-industrial methane gas procurement, 
infrastructure deployment, and use in Fremont  

IN-C-1.4 Consider an ordinance restricting or 
prohibiting new gasoline service stations, 
encouraging the development of new cleaner and 
more sustainable vehicle fueling stations, and 
encouraging the transition of existing vehicle fueling 
stations to cleaner and more sustainable alternatives 
such as clean electricity and green hydrogen 
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Strategy 2.  
Clean Freight and Delivery 
Infrastructure 

Long-Term Vision: Local goods are distributed by a highly efficient, zero-emissions 
medium- and heavy-duty vehicle fleet. 

The second strategy within the Infrastructure and Equipment focus area is supporting the electrification of 
medium- and heavy-duty vehicles used for freight and delivery by preparing electrical charging and 
hydrogen fueling infrastructure and grid capacity for this class of vehicles. This strategy builds upon goal 3-6 
from Fremont’s General Plan, which involves supporting the safe and efficient movement of goods to 
support the local economy with minimal impact on the community. 

 
Measure IN-2: Promote clean and 
efficient movement of goods. 
 
GHG reduction captured within Measure IN-3 
  

 

Specific Actions to Achieve Measure IN-2 

Community Level  

IN-C-2.1 Assess the potential emissions reductions 
achievable by traffic control systems that inform 
drivers of existing conditions and route alternatives  

IN-C-2.2 Engage with regional transportation 
stakeholders to develop policies that support the 
California Sustainable Freight Action Plan 

IN-C-2.3 Collaborate with East Bay Community 
Energy (EBCE) to develop and implement a 
Medium- and Heavy-Duty Goods Movement 
Electrification Blueprint  

IN-C-2.4 Streamline and expedite permitting for 
the deployment of direct current (DC) fast chargers 
that support medium- and heavy-duty electric 
vehicles (EVs) at Fremont-based companies 

IN-C-2.5 Encourage incentive programs offered by 
EBCE to install infrastructure for DC fast chargers 

 

IN-C-2.6 Support the implementation of the 
Medium- and Heavy-Duty Fuel Cell Electric Truck 
Action Plan for California developed by the 
Hydrogen Fuel Cell Partnership (H2FCP) and 
encourage the installation of public hydrogen 
fueling stations in Fremont that support medium- 
and heavy-duty hydrogen fuel cell electric vehicles 
(FCEVs) 
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Strategy 3.  
Clean Mobility Infrastructure  
Long-Term Vision: Carbon-free local travel modes are supported by safe and connected 
micromobility infrastructure and robust electric vehicle charging capacity. 

The third strategy within the Infrastructure and Equipment focus area is supporting clean and efficient 
multimodal mobility options by deploying electrical charging infrastructure, smart mobility solutions, and 
bicycle and pedestrian infrastructure improvements. This strategy supports goal 3-3 from Fremont’s General 
Plan which is focused on maximizing the efficiency of the transportation network. This strategy also 
reinforces the City’s 2019 Mobility Action Plan which includes a goal to shift “drive alone” travel and 
commuting from 73% to 50% by 2040 by increasing the amount of telecommuting, carpooling, transit use, 
bicycling and walking. Finally, this strategy supports the City’s new Active Transportation Plan (ATP), which is 
currently in progress and combines the City’s 2016 Pedestrian Master Plan and 2018 Bicycle Master Plan. The 
ATP will focus on continuing to enhance transportation infrastructure that creates an encouraging and safe 
environment for multimodal travel. City priorities for infrastructure investments that promote alternatives to 
driving include the new Irvington BART Station currently under construction, rapid bus service along the 
Decoto Road and Fremont Boulevard corridors, and major trail and bikeway projects including the East Bay 
Greenway Trail, Sabercat Trail, and Dumbarton to Quarry Lakes Trail. 

 

Measure IN-3: Install infrastructure to support 
electric vehicle (EV) charging and other 
zero-emission vehicle (ZEV) fueling needs. 
 
Quantified Community 
GHG Reduction8 
 

 

Specific Actions to Achieve Measure IN-3 

Community Level  

IN-C-3.1 Encourage and consider incentives for 
existing gas stations and retail centers to add EV 
charging and hydrogen fueling stations 

IN-C-3.2 Collaborate with EBCE to establish fast-
charging mobility hubs at publicly accessible sites 
that support tenants of multifamily properties and 
rideshare drivers 

IN-C-3.3 Adopt California Green Building Standards 
Code (CALGreen) Tier 2 residential and 
nonresidential EV readiness voluntary measures as 
local requirements 

 

IN-C-3.4 Partner with regional and state agencies 
to incentivize EV charging at public facilities, office 
spaces, retail centers, multifamily residential 
properties, and other publicly accessible properties 

IN-C-3.5 Partner with regional agencies to expand 
the public charging for electric micromobility 
devices 

IN-C-3.6 Utilize the City’s public communication 
channels to share information about existing and 
new charging locations 

 

 
8  Assumes that 29 percent of light duty and 11 percent of medium and heavy duty VMT will be electric by 2030. 
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Measure IN-4: Increase the use of smart 
mobility and modernize transportation 
infrastructure as identified in the City’s 
Mobility Action Plan. 
 
Quantified Community 
GHG Reduction9 
 

 

Specific Actions to Achieve Measure IN-4 

Community Level 

IN-C-4.1 Continue to implement all traffic signal 
modernization projects as identified in the Mobility 
Action Plan  

IN-C-4.2 Continue efforts to implement smart 
mobility technologies for traffic signals, parking, and 
shared vehicles (e.g., cars, bikes, scooters) 

 

IN-C-4.3 Seek creative solutions and opportunities 
to partner with other agencies and private sector 
companies for on-demand shuttle services, 
including autonomous shuttles  

  

 
9  Assumes that traffic signal modernization will reduce passenger vehicle emissions by 7 percent by 2030. 
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Measure IN-5: Improve pedestrian  
and bicycle infrastructure as identified  
in previous City plans and the new Active 
Transportation Plan. 
 
Quantified Community 
GHG Reduction10 
 

 

Specific Actions to Achieve Measure IN-5 

Community Level  

IN-C-5.1 Continue to enhance safe routes to 
schools through infrastructure improvements and 
student, parent, and school staff education and 
engagement 

IN-C-5.2 Continue to enhance pedestrian and 
bicycle infrastructure to support an increase in these 
forms of transportation  

IN-C-5.3 Continue to coordinate the planning of 
pedestrian and bicycle trail systems with adjacent 
city and county agencies and special districts  

IN-C-5.4 Continue to implement the All Ages and 
Abilities Vision Bicycle Network (Bicycle Network) 
presented in the City’s 2018 Bicycle Master Plan, 
with a focus on access to and connection between 
the Priority Development Areas (PDAs), transit 
stations, and employment centers 

IN-C-5.5 Explore adding infrastructure for secure 
bicycle parking along the Bicycle Network and in 
transit-oriented development (TOD) centers 

 

 

  
 

 
10  Assumes 50 miles of new bike lanes and 45 miles of new pedestrian paths will be installed by 2030. 
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Measure IN-6: Replace the City's gasoline and  
diesel-powered fleet vehicles and other equipment 
with low-emission and zero-emission vehicles. 
 
GHG Reduction captured within Measure IN-3  
 

 

Specific Actions to Achieve Measure IN-6 

 

 

City Operations  

IN-M-6.1 Assess need and current capacity and 
continue to add charging and refueling stations at 
appropriate City sites to service the fleet's low-
emission and zero-emission vehicles 

IN-M-6.2 Replace existing light-duty internal 
combustion engine City fleet vehicles with low-
emission and zero-emission vehicles at the time of 
vehicle replacement, including vehicles used by 
Public Works, Community Services, Community 
Development, Police, and Fire 

IN-M-6.3 Utilize bicycles or neighborhood electric 
vehicles (NEVs) for City operations when practical, 
and encourage sourcing from or partnering with 
local providers where possible 

IN-M-6.4 Educate and encourage City staff to limit 
idling when using fleet vehicles 

IN-M-6.5 Pilot low-emission and zero-emission 
vehicles for medium- and heavy-duty fleet 
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Strategy 4.  
Critical Infrastructure Protection 
Long-Term Vision: Safe, reliable, and resilient energy sources, water resources, and 
transportation networks protect the community against climate-related disruptions.  

The fourth strategy within the Infrastructure and Equipment focus area is to implement climate-smart 
initiatives that protect critical energy, water, and transportation infrastructure in the City. GHG emission 
reduction measures alone will only address climate change mitigation; they will not do anything to protect 
the City from the changing climatic conditions already underway. Protecting and preparing critical 
infrastructure to be more resilient and adaptive to a changing climate is essential for the health and well-
being of the community.  

 
Measure IN-7: Improve energy 
infrastructure resilience. 
 

 

Specific Actions to Achieve Measure IN-7 

Community Level 

IN-C-7.1 Ensure adequate backup power is 
available to maintain critical facility operations 
during grid outages and other emergencies; for 
any diesel generators, ensure that they comply 
with the U.S. Environmental Protection Agency 
(EPA) Tier 4 final emissions standards 

IN-C-7.2 Encourage installation of local, climate-
smart renewable sources of energy, decentralize 
energy supplies, and increase energy storage 
capacity to improve energy independence 

IN-C-7.3 Partner with PG&E and EBCE to identify 
and protect critical energy infrastructure from 
climate hazards including power outages, 
flooding, and wildfires 

IN-C-7.4 Collaborate with PG&E as they 
modernize the electrical grid for variable and 
distributed power by upgrading transformers, 
lines, and other power equipment; support local, 
regional, and statewide coordination efforts that 
help to accelerate this transition 
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Measure IN-8: Improve water and 
wastewater infrastructure resilience. 
 

 

Specific Actions to Achieve Measure IN-8 

Community Level  

IN-C-8.1 Collaborate with Alameda County Water 
District (ACWD), Union Sanitary District (USD), and 
Alameda County Flood Control and Water 
Conservation District (ACFCWCD) to protect 
vulnerable water and wastewater facilities to ensure 
an adequate clean water supply during emergencies 
and disaster recovery 

IN-C-8.2 Partner with ACWD and USD as they 
upgrade water and wastewater systems to 
accommodate projected changes in water quality 
and availability  

IN-C-8.3 Reduce reliance on external water supplies 
by shifting towards local sources of water such as 
greywater, rainwater, air conditioning condensate, 
and foundation drainage 

 

 
 
 

Measure IN-9: Protect vulnerable transportation 
infrastructure, services, and systems from climate 
change impacts. 
 

 

Specific Actions to Achieve Measure IN-9 

Community Level 

IN-C-9.1 Coordinate with community members, 
transportation agencies, and private entities to 
identify and protect local and regional 
transportation, transit, and active transportation 
corridors that are at risk due to climate change  

IN-C-9.2 Use the best available science and resilient 
design features to improve resiliency in 
transportation infrastructure 

IN-C-9.3  Modify pedestrian walkways and bus 
shelters to provide shading and install other heat-
mitigating materials wherever feasible 
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Measure IN-10: Assess local vulnerabilities to 
climate change and incorporate climate adaptation 
and resiliency into City planning, policies, and 
infrastructure projects. 
 

 

Specific Actions to Achieve Measure IN-10 

 City Operations 

IN-M-10.1 Continue to review and update City 
maintenance protocols on an ongoing basis to 
incorporate best practices for preparing for climate 
vulnerabilities, including provisions for flooding, 
extreme temperatures, drought, wildfires, and poor 
air quality as recommended by the California 
Governor’s Office of Emergency Services (CalOES) 

IN-M-10.2 Utilize research and findings regarding 
the local risks of sea level rise from the Alameda 
County Flood Control and Water Conservation 
District (ACFCWCD), San Francisco Bay Conservation 
and Development Commission (BCDC), 
Metropolitan Transportation Commission (MTC), 
and Federal Emergency Management Agency 
(FEMA) to inform the City’s capital planning and 
development processes 

IN-M-10.3 As part of the City’s Local Hazard 
Mitigation Plan (LHMP) update process, perform a 
climate risk analysis of City infrastructure including 
an evaluation of fire safety, energy and water 
resiliency, and flooding; based on this analysis, 
incorporate appropriate climate adaptation and 
resiliency measures into future capital 
improvements as funding is available 
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Strategy 5.  
Clean Landscaping and 
Off-Road Equipment 
Long-Term Vision: Landscaping, construction equipment, and backup and mobile power 
sources have zero emissions. 

The fifth and final strategy within the Infrastructure and Equipment focus area is to reduce the emissions and 
air pollution associated with landscaping and off-road equipment by replacing fossil fueled equipment with 
clean, low-carbon alternatives. This strategy builds upon goal 7-7 from Fremont’s General Plan regarding 
implementation efforts to improve local air quality. 

 

Measure IN-11: Reduce emissions and air pollution 
associated with landscaping equipment. 
 
Quantified Community 
GHG Reduction11 
 

 

Specific Actions to Achieve Measure IN-11 

Community Level  

IN-C-11.1 Encourage business owners to replace 
gasoline-powered landscaping equipment with 
electric equipment 

IN-C-11.2 Evaluate a local ordinance that would 
ban the use of gas-powered landscaping equipment 

IN-C-11.3 Partner with BAAQMD and other 
relevant agencies to support the development of a 
regional trade‐in or rebate program to replace gas- 
or diesel-powered landscaping equipment with 
electric alternatives  

IN-C-11.4 Support the continued funding and 
expansion of the State’s Clean Off-Road Equipment 
(CORE) Voucher Incentive Project for zero-emission 
off-road technologies  

City Operations  

IN-M-11.1 Continue to replace gasoline-powered 
park maintenance and landscaping equipment with 
electric equipment as appropriate 

 

 

 

  
 

 

 
11  Assumes all new landscaping equipment is electrified starting in 2024 and that 60 percent of existing landscaping equipment will be 

replaced with zero-emission alternatives by 2030. 
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Measure IN-12: Reduce emissions and  
air pollution associated with diesel fuel 
use in off-road equipment and stationary 
sources. 
 
Quantified Community 
GHG Reduction12 
 

 

Specific Actions to Achieve Measure IN-12 

Community Level  

IN-C-12.1 Require new development projects to 
use renewable diesel in diesel-powered construction 
equipment; ensure that all relevant diesel 
equipment complies with the U.S. Environmental 
Protection Agency (EPA) Tier 4 final emissions 
standards 

IN-C-12.2 Encourage the use of electric-powered 
construction equipment in all projects requiring City 
approval 

IN-C-12.3 Require that new backup power 
installations consist of low-carbon technologies 
such as battery or hydrogen fuel cell technologies 
wherever feasible; where diesel generators are 
installed, require that they comply the U.S. 
Environmental Protection Agency (EPA) Tier 4 final 
emissions standards (currently required by 
BAAQMD for generators over 1,000 brake 
horsepower) and consider opportunities for 
supplying them with renewable diesel 

IN-C-12.4 Collaborate with the California Air 
Resources Board (CARB), the Bay Area Air Quality 
Management District (BAAQMD), EBCE, and others 
on programs and incentives that support the 
development and distribution of low-carbon, less 
polluting backup power options and construction 
equipment 

 

 

  

 
12  Assumes that 40 percent of construction equipment will use renewable diesel in 2030 and that 40 percent of existing fossil fuel backup 

generators will be carbon-free by 2030. 
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LAND USE  
AND MOBILITY 

  
Strategy 1. Clean and Multimodal  

Mobility and Connectivity 
Strategy 2. Sustainable  

Land Use Planning 
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Strategy 1.  
Clean and Multimodal Mobility 
and Connectivity 
Long-Term Vision: Walking, biking, and other micromobility options are utilized for short 
trips; public transit is safe and reliable; carpooling and ridesharing are widely used; and 
all modes of transit are zero-emissions. 

The first strategy within the Land Use and Mobility focus area is to 1) develop and enhance safe, multimodal, 
accessible, equitable, intelligent, and clean motorized and non-motorized travel options and transit modes, 
and 2) to enhance community connectivity. Paired with the clean mobility infrastructure measures listed 
earlier in this chapter, this strategy reaffirms and builds upon the multimodal mobility efforts found within 
several goals in Fremont’s General Plan: goal 2-1 (reducing parking requirements), goal 3-1 (developing 
complete streets), goal 3-2 (reducing vehicle miles traveled), goal 3-3 (enhancing accessibility, efficiency, and 
connectivity), goal 3-7 (adopting parking maximums), and goal 4-2 (encouraging complete neighborhoods 
and sustainable site design). This strategy also supports implementation of the City’s new Active 
Transportation Plan—which is currently in progress and combines the City’s 2016 Pedestrian Master Plan and 
2018 Bicycle Master Plan—and the City’s Mobility Action Plan. 

 

Measure LU-1: Promote and enhance active 
transportation options as identified in the  
City’s Active Transportation Plan and Mobility 
Action Plan. 
 
GHG reduction captured within Measure IN-5 
 

 

Specific Actions to Achieve Measure LU-1 

Community Level  

LU-C-1.1 Update the City’s Bicycle Parking Standards 
in the Fremont Municipal Code to follow the 
Association of Pedestrian and Bicycle Professionals 
(APBP) Bicycle Parking Guidelines 

LU-C-1.2 Continue to implement the most 
progressive safe and complete street design standards 
as recommended by the National Association of City 
Transportation Officials (NACTO).  

LU-C-1.3 Continue to implement the transportation 
system improvements of Fremont's Vision Zero 
Action Plan to enhance pedestrian and bicyclist safety 

LU-C-1.4  Achieve and maintain one hundred 
percent public school participation in Safe Routes to 
School (SRTS) programs 

 

LU-C-1.5 Continue to raise public awareness of the 
available bicycle and trail facilities and programs, 
particularly the low-stress bicycle network 
proposed by the City’s 2018 Bicycle Master Plan 

LU-C-1.6 Promote adoption of personal e-mobility 
modes through outreach, education, and incentive 
programs from regional agencies, such as the Ride 
Electric E-Bike Adoption Program from East Bay 
Community Energy (EBCE) 

City Operations 

LU-M-1.1 Provide amenities for bicyclists such as 
secure bicycle parking, showers, and lockers at City 
facilities 
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Measure LU-2: Reduce vehicle miles traveled 
(VMT) and single-occupancy vehicle trips, as 
identified in Fremont’s General Plan. 
 
Quantified Community 
GHG Reduction13 
 

 

Specific Actions to Achieve Measure LU-2 

Community Level 

LU-C-2.1 Encourage ride matching, carpooling, 
high-occupancy vehicle lanes, shuttles, preferential 
parking for carpools, expanded public transit, and 
similar strategies to reduce single occupancy vehicle 
trips 

LU-C-2.2 Continue to support the use and 
expansion of Park & Ride parking lots to promote 
carpooling and express bus use, as described in 
Fremont’s General Plan 

LU-C-2.3 Collaborate with regional transportation 
agencies and business networks to provide 
information about, and access to, incentives and 
services that increase the use of alternatives to 
single occupant vehicle commuting, including the 
Bay Area Commuter Benefits Program, the Alameda 
County Guaranteed Ride Home Program, and the 
511 SF Bay traffic information program  

LU-C-2.4 Utilize vehicle miles traveled (VMT) (rather 
than Level of Service) as the criteria for 
transportation analysis under the California 
Environmental Quality Act (CEQA) for all 
development projects in accordance with California 
Senate Bill 743 

City Operations  

LU-M-2.1 Encourage City employees to choose 
alternatives to single-occupant vehicle commuting 
and advertise these benefits during employee 
recruitment 

LU-M-2.2 During employee recruitment, advertise 
the City's existing incentives and subsidies for 
choosing alternatives to single-occupant vehicle 
commuting 

 

 

 
 

 
13  Assumes all new development complies with California Senate Bill 743 and that it achieves a 15 percent reduction in project generated VMT. 
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Measure LU-3: Encourage the adoption 
of zero-emission passenger vehicles. 
 
GHG reduction captured within Measure IN-3 
 

 

Specific Actions to Achieve Measure LU-3 

Community Level 

LU-C-3.1 Continue to promote zero-emission 
passenger vehicle incentive and rebate programs 

LU-C-3.2 Coordinate with the Metropolitan 
Transportation Commission (MTC), Bay Area Air 
Quality Management District (BAAQMD), and other 
regional planning agencies to develop action steps 
and goals to plan the transition to electric vehicles 

LU-C-3.3 Partner with regional agencies to develop 
and promote EV adoption campaigns targeted at 
low-income and disadvantaged communities, such 
as BAAQMD's Clean Cars for All Program  

LU-C-3.4 Encourage EBCE to offer additional 
incentives for EV leases/purchases and/or for the 
installation of residential EV charging units 

City Operations 

LU-M-3.1 Provide preferential parking for 
alternatively fueled vehicles at City facilities 
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Measure LU-4: Increase transit ridership and 
promote transition to zero-emission transit. 
 
Quantified Community 
GHG Reduction14 
 

 

Specific Actions to Achieve Measure LU-4 

Community Level  

LU-C-4.1 As described in Fremont’s General Plan, 
apply street design and development standards 
that require transit-supportive facilities such as bus 
stop curb extensions, bus shelters, benches, 
lighting, sidewalks, and convenient access to bus 
stops 

LU-C-4.2 Coordinate with regional transit 
agencies—including AC Transit, Valley 
Transportation Authority (VTA), BART, Capitol 
Corridor, and Altamont Corridor Express (ACE)—on 
feasibility and timeline for transition to fossil fuel 
free transit 

LU-C-4.3 Support regional campaigns to increase 
transit ridership and user safety and comfort  

LU-C-4.4 Work with AC Transit to ensure that bus 
stops and shelters are designed to maximize rider 
comfort and safety and that they are located in 
areas that serve community members most 
dependent on public transit such as youth, seniors, 
people with disabilities, and low-income 
individuals 

LU-C-4.5 Promote regional transit agencies' 
sustainability achievements to encourage public 
transit ridership 

City Operations  

LU-M-4.1 Continue to explore opportunities for 
alternative employee commute options including 
ridesharing and bikesharing programs that support 
the “last mile commute” from public transit 

 

 

 
  

 
14  Assumes that a comprehensive expansion of the transit network will result in a 10.3 percent reduction in passenger VMT in 2030, and that 

BART’s electricity supply will be 95 percent carbon-free by 2030. 
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Measure LU-5: Increase implementation 
of Transportation Demand Management 
(TDM) strategies as identified in 
Fremont’s General Plan. 
 
Quantified Community 
GHG Reduction15 
 

 

Specific Actions to Achieve Measure LU-5 

Community Level  

LU-C-5.1 Develop design standards for streets and 
parking lots to accommodate increased pick-up and 
drop-off for rideshare passengers 

LU-C-5.2 Implement the City's Trip Reduction and 
Transportation Demand Management (TDM) 
Ordinance and consider updates to the ordinance 
that would expand the applicability to additional 
businesses 

LU-C-5.3 Require new developments, particularly 
those within transit-oriented areas and along transit 
corridors, to comply with City standards for 
pedestrian, bicycle, and transit amenities 

LU-C-5.4 Coordinate with Alameda County 
Transportation Commission (Alameda CTC), MTC, 
and BAAQMD to promote transportation demand 
programs to local employers, including rideshare, 
vanpool, telecommuting, transit subsidies, showers 
and changing facilities, bicycle racks and lockers, 
and other incentives  

LU-C-5.5 Require employers to provide preferential 
parking for carpools 

 

 

 

  

LU-C-5.6 Support the formation of Transportation 
Management Associations (TMAs) and other entities 
that promote TDM to reduce vehicle trips 

LU-C-5.7 Evaluate options to incentivize new 
multifamily residential developments to include a 
GreenTRIP score in their submittal 

LU-C-5.8 Encourage continued support for 
subsidized transit vouchers 

 

 

 

 

 

 

 

 

 

  

 
15  Assumes that the implementation of TDM strategies will result in a 15 percent reduction in passenger commute VMT by 2030. 
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Measure LU-6: Reduce the amount of parking to 
encourage transit-oriented development (TOD) 
as identified in Fremont’s General Plan. 
 
Quantified Community 
GHG Reduction16 
 

 

Specific Actions to Achieve Measure LU-6 

Community Level  

LU-C-6.1 Modify the City’s Zoning Code in 
accordance with California Assembly Bill (AB) 2097 
to remove parking minimums for new 
developments within half a mile of public transit 
and consider establishing parking maximums in new 
developments 

LU-C-6.2 Update parking standards and regulations 
to ensure that parking is 1) efficiently designed and 
addresses the desire to encourage walking, 
bicycling, the use of alternative fuel vehicles, and 
public transit use 2) aligns with AB 2097, and 3) 
considers changing business patterns, technology, 
consumer behavior, demographics, and changes in 
vehicle design and technology 

 

 

LU-C-6.3 Manage the parking supply by 
implementing measures such as permit parking, 
parking time limits, and metered parking, especially 
in high use and transit-oriented development (TOD) 
areas  

LU-C-6.4 Encourage the concept of shared parking 
for land uses where peak parking demand occurs at 
different times of the day, thereby reducing the 
aggregate number of spaces required 

 

 

 

 
  

 
16  Assumes a 10 percent reduction in passenger commute VMT from implementation of parking reduction and management actions by 2030. 
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Strategy 2.  
Sustainable Land Use Planning 
Long-Term Vision: Land use design is strategically urban with low-impact, high-density, 
and mixed-use development concentrated near public transit hubs.  

The second strategy within the Land Use and Mobility focus area is sustainable land use planning. Land use 
development directly impacts what method people use to travel and how often they travel by that method 
(i.e. mode share), and therefore has a significant impact on the resulting GHG emissions. By building mixed-
use development near transit, new development projects can reduce the need of residents and employees to 
travel great distances to work, school, home, errands, and other amenities. By evaluating the environmental 
impact of land use activity over the entire life cycle of a project (i.e. life cycle assessment) the GHG impact of 
land use decisions can be further minimized. Sustainable land use planning also considers how the impacts 
of climate change may be experienced more intensely in certain areas of the City and/or by certain segments 
of the population and adjusts accordingly. The measures within this strategy reaffirm and build upon goal 2-
1 in Fremont’s General Plan, which is to transform Fremont from an auto-oriented suburb into a community 
with walkable neighborhoods and transit-oriented development.  

 
Measure LU-7: Apply smart growth and 
low-carbon land use development principles. 
  

Specific Actions to Achieve Measure LU-7 

Community Level  

LU-C-7.1 Continue implementing transit-oriented 
development (TOD) principles at the Fremont, 
Irvington, and Warm Springs/South Fremont BART 
Stations and the Centerville Train Station and 
consider other opportunities such as the Fremont 
Boulevard corridor, and look for ways to increase 
employment concentrations near regional transit 

LU-C-7.2 Promote increased housing density and 
diversity in residential zones through zoning code 
updates, the permitting process, and development 
incentive programs, including allowing for 
construction of duplexes, triplexes, and accessory 
dwelling units (ADUs) within areas zoned for single-
family homes 

LU-C-7.3 Support and encourage low-carbon 
development through adoption of land use policies 
and regulations that require high efficiency/low-
carbon design, increase density, and reduce VMT 

 

LU-C-7.4 Coordinate with the Metropolitan 
Transportation Commission (MTC) and other 
agencies to 1) establish a method for analyzing the 
life cycle GHG emissions of land use and 
transportation planning decisions, and 2) align 
regional mode share targets with GHG emission 
reduction targets 

LU-C-7.5 Ensure that local land use decisions 
recognize the opportunities and constraints 
presented by the City’s transportation system, 
including road capacity, transit availability, and 
pedestrian and bicycle mobility 

LU-C-7.6  Work with MTC, Association of Bay Area 
Governments (ABAG), BART, AC Transit, Valley 
Transportation Authority (VTA), and other regional 
agencies to implement future transportation plans 
and to promote land use decisions that reinforce 
regional transportation investments 
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Measure LU-8: Incorporate climate 
vulnerabilities into land use planning. 
  

Specific Actions to Achieve Measure LU-8 

Community Level  

LU-C-8.1 Evaluate land use designations in areas 
subject to flooding from sea level rise to minimize 
risk to life and property 

LU-C-8.2 Consider establishing “climate hazard 
overlay zones” whereby additional layers of zoning 
standards would be applied to defined geographical 
areas that have been identified as being more 
vulnerable to future flooding, erosion, landslides, 
wildfire, or severe storm/high wind events, 
regardless of the underlying base zoning district  

 

 

 

LU-C-8.3 Coordinate with private landowners and 
property managers to support the upgrade of 
facilities vulnerable to the impacts of climate 
change, and consider managed retreat as a long-
term strategy to reduce flood risk associated with 
sea level rise 
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MATERIALS 
AND WASTE 

 
Strategy 1.  

Materials Reuse and Plastic Waste 
Reduction  

  

Strategy 2. 

 Managing Recycling and Organics  
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Strategy 1. 
Materials Reuse and Plastic Waste 
Reduction 
Long-Term Vision: Community members reuse materials and products and return them to 
the supply chain at the end of their useful life whenever possible. 

The first strategy within the Materials and Waste focus area is reusing materials wherever possible and 
reducing the use of single-use disposable products, especially plastic products. This strategy supports and 
builds upon goal 9-8 in Fremont’s General Plan, which is to continuously educate the public on ways to 
reduce waste through sustainable purchasing decisions and materials reuse. Rather than a “cradle-to-grave” 
approach to waste management, this strategy supports the concept of a circular economy where materials 
are reused for as long possible rather than being discarded in the landfill. 

 

Measure MW-1: Promote responsible 
consumption of products and materials 
and reduce disposable packaging use. 
  

Specific Actions to Achieve Measure MW-1 

Community Level  

MW-C-1.1 Discourage single-use disposable 
consumer products and encourage reusable items  

MW-C-1.2 Evaluate an ordinance requiring take-out 
food ware and other packaging to be reusable or 
compostable  

MW-C-1.3 Support and advocate for legislation that 
aims to reduce pollution, increase reuse, require 
sustainable and circular redesign, and support end 
of life management of products and packaging 

MW-C-1.4 Develop and support community 
education campaigns that encourage residents and 
businesses to purchase goods and services locally, 
with a preference for using Certified Green 
Businesses wherever possible 

City Operations  

MW-M-1.1 Require containers, take-out food ware, 
and other packaging in City food service areas and 
at City events to be reusable (wherever possible) or 
compostable; provide disposables only upon 
request 

MW-M-1.2 Prohibit the purchase and use of plastic 
water bottles and other single-use, disposable 
containers by all City departments 

MW-M-1.3 Install water bottle refilling stations in 
City buildings and at public-facing City facilities  
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Measure MW-2: Encourage repair, reuse, and 
upcycling of materials. 
  

Specific Actions to Achieve Measure MW-2 

Community Level  

MW-C-2.1 Promote materials reuse and sharing 
through outreach and education, community tool 
libraries, maker spaces, fix-it clinics, and material 
swaps 

 

 

City Operations  

MW-M-2.1 Continue to support and expand upon 
the City’s internal FreeCycle Program for the reuse 
of surplus office supplies 
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Strategy 2.  

Managing Recycling and Organics  
Long-Term Vision: Waste materials are responsibly managed through recycling and 
composting. 

The second strategy within the Materials and Waste focus area involves properly managing, recycling, and 
composting waste materials and organics. Many of the negative environmental impacts associated with 
goods and materials occur during extraction, production, and transport. The responsible production, 
consumption, and recovery of products, packaging, and materials will conserve natural and manufactured 
resources, thereby reducing GHG emissions and other associated environmental impacts. At the same time, 
proper management of materials helps improve local air and water quality and preserve ecosystems. This 
strategy supports Fremont’s General Plan goal 9-6 to maximize waste diversion and eliminate landfill waste. 

 

Measure MW-3: Bolster recovery of organic 
and recyclable materials and increase landfill 
diversion rates. 
 
Quantified Community 
GHG Reduction17 
 

 

Specific Actions to Achieve Measure MW-3 

Community Level  

MW-C-3.1 Continue to increase participation in 
curbside and drop-off recycling programs, reduce 
contamination, and identify new opportunities for 
items that can be recycled curbside or dropped off 

MW-C-3.2 Continue to implement organics 
collection for all multi-family dwellings with five or 
more units for composting food waste and 
compostable paper and encourage multi-family 
dwellings with less than five units to subscribe to 
organics collection; provide education, audits, and 
other technical assistance to multi-family property 
owners and managers to increase waste diversion 
rates 

MW-C-3.3 Implement programs to ensure edible 
food generators, food recovery services, and food 
recovery organizations increase recovery rates of 
edible food 

 

MW-C-3.4 Develop waste reduction and diversion 
behavior campaigns in partnership with StopWaste 
and other relevant organizations  

MW-C-3.5 Partner with Rising Sun Center for 
Opportunity (RSCO) to provide information on 
recycling and composting that can be distributed to 
residents through the Green House Call Program 

MW-C-3.6 Increase commercial compliance with 
State waste recycling and composting mandates 
through outreach and education 

MW-C-3.7 Require construction sites to separate 
waste for reuse, recycling, and increased diversion 

MW-C-3.8 Minimize "upstream" (pre-consumer) 
food waste generation through robust community 
education and targeted partnerships with food 
waste generators and recovery organizations 

 
17  Assumes that landfill diversion rates will increase to 75 percent by 2030. 
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Measure MW-4: Support methane 
recovery and reuse from organic 
sources. 
  

Specific Actions to Achieve Measure MW-4 

Community Level  

MW-C-4.1 Encourage Fremont’s waste collection 
service providers to seek new and improved 
processing and collection methods as well as new 
conversion technologies to increase energy 
recovery, adding to existing efforts such as the 
landfill gas to electricity and the landfill gas to 
Liquified Natural Gas (LNG) plants at the Altamont 
Landfill 

MW-C-4.2 Encourage development of local and 
regional anaerobic digester facilities that use 
organic materials such as food, water, and animal 
waste to create biogas (a mixture of mostly carbon 
dioxide and methane) capable of replacing fossil 
fuels for electricity, vehicle fuel, and renewable 
natural gas 

 

 

 

Measure MW-5: Establish and advance 
zero waste targets and policies. 
 
GHG reduction captured within Measure MW-3 
 

 

Specific Actions to Achieve Measure MW-5 

Community Level  

MW-C-5.1 Update the Fremont Municipal Code to 
align with the statewide Short-Lived Climate 
Pollutant Policy (established by California Senate Bill 
1383) to reduce the disposal of organic waste in 
landfills, including edible food  

MW-C-5.2 Continue to pursue development of a 
citywide zero waste policy and/or high diversion 
plan 

City Operations 

MW-M-5.1 Develop a zero waste action plan for 
City operations 

MW-M-5.2 Develop a City sustainable events policy, 
including requirements for reusable food ware and 
zero waste at City events  

MW-M-5.3 Conduct periodic audits of City facilities 
to identify opportunities for increased waste 
diversion 

MW-M-5.4 Ensure that City facilities have the 
access or capability to compost food scraps  
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NATURAL AND  
URBAN LANDSCAPES 

   
Strategy 1. Carbon 

Sequestration 
Strategy 2. Green  

Infrastructure 
Strategy 3. Water Conservation 

in Landscapes 

 

 
Strategy 4. Habitat Restoration and 

Biodiversity 
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Strategy 1.  
Carbon Sequestration 

Long-Term Vision: A robust urban forest, well-managed wetlands, and healthy soils aid in 
drawing down carbon pollution from the atmosphere. 

The first strategy within the Natural and Urban Landscapes focus area is to drawdown carbon dioxide and 
other GHGs from the atmosphere through ecological methods, capture it, and store it in plants, soils, water 
systems, and other solid forms. Measures that enhance the local ecosystem’s ability to sequester carbon 
through trees, soils, and wetlands will help the City move closer toward achieving the goals of Climate Ready 
Fremont and ultimately carbon neutrality. 

 
Measure NL-1: Increase soil carbon content. 
 

 

Specific Actions to Achieve Measure NL-1 

Community Level 

NL-C-1.1 Encourage development projects to use 
locally produced compost and mulch for 
landscaping to sequester carbon and assist with soil 
water retention, erosion control, and weed 
abatement 

NL-C-1.2 Require contractors to procure and use 
compost to meet the California Water Efficient 
Landscape Ordinance (WELO) requirements in new 
and renovated landscapes 

NL-C-1.3 Support the establishment of compost 
distribution hubs that provide access to compost for 
urban farms, community organizations, and 
individuals growing food 

City Operations  

NL-M-1.1 Regularly apply locally produced 
compost and mulch to City landscapes to sequester 
carbon and assist with soil water retention, erosion 
control, and weed abatement 
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Measure NL-2: Increase the carbon sequestration 
potential of the City’s bayfront and bayland areas. 
  

Specific Actions to Achieve Measure NL-2 

Community Level  

NL-C-2.1 Support the development of a regional 
approach to aquatic sequestration in the San Francisco 
Bay by 2030 in collaboration with the San Francisco Bay 
Restoration Authority (SFBRA), San Francisco Bay Area 
Conservancy Program (SFBACP), San Francisco Bay 
Conservation and Development Commission (BCDC), 
San Francisco Bay Joint Venture (SFBJV), and other 
regional groups involved in wetlands restoration 
 

 

  

 

Measure NL-3: Implement the City's Urban Forest 
Management Plan. 
 
Quantified Community 
GHG Reduction18 
 

 

Specific Actions to Achieve Measure NL-3 

Community Level  

NL-C-3.1 Continue to implement the residential 
tree planting, replacement, and maintenance 
program for single-family homeowners 

NL-C-3.2 Protect, maintain, and enhance the City’s 
existing urban forest and maintain healthy tree 
resources within the City 

NL-C-3.3 Encourage planting native tree species in 
new development and redevelopment, replacing 
trees when proposed for removal, and planting 
trees to shade buildings and reduce energy 
requirements 

NL-C-3.4 Track and increase the diversity of urban 
tree species, with an emphasis on native and 
drought-tolerant trees 

 

NL-C-3.5 Identify priority areas to expand urban 
tree and vegetation planting, prioritizing tree 
planting in low-canopy corridors and in 
neighborhoods with increased risk of heat and/or 
air pollution 

NL-C-3.6 Engage landscape companies, gardeners, 
nurseries, and other key stakeholders on the climate 
advantages of specific plant species selection, 
including carbon sequestration rates, drought 
tolerance, and fire resistance 

City Operations 

NL-M-3.1 Preserve the existing tree canopy and 
increase tree plantings on City-owned land and 
right-of-way 
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Strategy 2.  
Green Infrastructure 

Long-Term Vision: Green and vegetated spaces support storm water management and 
reduce the urban heat island effect. 

The second strategy within the Natural and Urban Landscapes focus area is to incorporate green 
infrastructure and ecosystem services into community design to enhance stormwater management, reduce 
heat stress, increase biodiversity, and support climate adaptation. This strategy supports goal 7-3 in 
Fremont’s General Plan, which is to protect water from pollutants and meet the requirements of the 
Municipal Regional Stormwater National Pollutant Discharge Elimination System Permit (MRP). 

 
Measure NL-4: Expand and protect green 
infrastructure and biodiversity. 
  

Specific Actions to Achieve Measure NL-4 

Community Level  

NL-C-4.1 Continue to implement the City’s Green 
Stormwater Infrastructure (GSI) plan to transform 
storm drainage system from traditional “gray” 
stormwater infrastructure to green stormwater 
infrastructure that slows stormwater flow by 
directing it to vegetated systems  

NL-C-4.2 Develop permitting guidelines and best 
practices for green and vegetative roofs that can 
reduce runoff flow rates and volume, absorb and 
filter pollutants, supply green habitat and nesting 
areas, and reduce the urban heat island effect 

 

 

 

  

 
18  Assumes an increase in total tree canopy coverage to 15 percent of the City’s land area by 2030. 
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Strategy 3.  

Water Conservation in Landscapes 
Long-Term Vision: Landscapes are drought tolerant, conserve freshwater resources, and 
incorporate Bay-Friendly design principles. 

The third strategy within the Natural and Urban Landscapes focus area is to efficiently use local water 
resources. This strategy supports goal 7-4 in Fremont’s General Plan for a water conservation program 
consistent with Alameda County Water District’s (ACWD’s) urban water management plan and the City’s 
GHG reduction goals. Implementation of actions that conserve the water used in landscapes will help the 
City adapt to changing climatic conditions by preserving local groundwater resources and increasing 
community resiliency.  

Specific Actions to Achieve Measure NL-5 

Community Level 

NL-C-5.1 Require drought tolerant, water 
conserving, and/or native landscaping in new 
development and redevelopment projects 

NL-C-5.2 Collaborate with ACWD to implement 
water conservation and reclamation programs, 
including landscape surveys and incentive programs 

NL-C-5.3 Continue to enforce and strengthen as 
necessary the City’s Water Efficient Landscape 
Ordinance (WELO) and standards for the use of Bay-
Friendly Landscaping Requirements (now ReScape) 
to reduce outdoor water use in new developments  

NL-C-5.4 Require a ReScape rating for all landscape 
projects over 2,500 square feet to foster soil health, 
conserve water, sequester carbon, protect natural 
resources, reduce waste, and prevent pollution 

NL-C-5.5 Require weather-adjusting smart irrigation 
controllers and/or rain sensors in new development 
projects 

City Operations  

NL-M-5.1 Continue implementing Bay-Friendly 
Landscape requirements for civic improvement 
projects  

NL-M-5.2 Reduce consumption of water in the 
operation and maintenance of parks and recreation 
facilities 

NL-M-5.3 Enhance and expand weather-based 
irrigation controls throughout the City's park system  

NL-M-5.4 Replace grass with artificial turf in cases 
where drought tolerant landscaping would not be 
appropriate (e.g., sport fields) 

NL-M-5.5 Install drought tolerant landscaping and 
apply compost and mulch at City facilities 

 
19  Assumes an 80 percent reduction in outdoor water consumption in new development and a 50 percent reduction in outdoor water 

consumption in existing development by 2030. 

 

Measure NL-5: Reduce water usage  
for irrigation and landscaping. 
 
Quantified Community 
GHG Reduction19 
 

 



June 2023 Climate Ready Fremont Strategies & Measures | 3-51 

 

Strategy 4.  
Habitat Restoration and 
Biodiversity 
Long-Term Vision: The local ecosystem provides habitat for native plants and animals and 
supports biodiversity. 

The fourth strategy within the Natural and Urban Landscapes focus area is to restore, rehabilitate, and 
repurpose degraded, damaged, or destroyed ecosystems and habitats through active interventions and to 
support wildlife biodiversity. This strategy supports goal 7-1 in Fremont’s General Plan Goal for a thriving 
natural environment with protected habitat that enhances the biological value of the City and preserves 
open space. 

 

Measure NL-6: Conserve and protect natural 
habitats, ecosystems, and wildlife corridors 
impacted by climate change. 
  

Specific Actions to Achieve Measure NL-6 

Community Level 

NL-C-6.1 Minimize impacts to and enhance the 
preservation of natural and semi-natural wetland 
areas—including riparian corridors, vernal pools, 
and their wildlife habitats—through the 
development and environmental review process 

NL-C-6.2 Work with the Alameda County Flood 
Control and Water Conservation District 
(ACFCWCD) to evaluate the feasibility of 
revegetating watercourses that have been modified 
for flood control, erosion prevention, or other 
purposes 

NL-C-6.3 Partner with regional conservation 
agencies and nonprofits to protect local habitats, 
enhance local ecosystems, and develop wildlife and 
pollinator corridors across the City  

 

NL-C-6.4 Continue to evaluate development within 
100 feet of the top bank of riparian areas and water 
bodies—including creeks, lakes, ponds, marshes, 
and vernal pools—and 200 feet in areas above the 
toe of the hill as established by the City’s General 
Plan 

NL-C-6.5 Continue to manage Fremont’s bayfront 
and bayland areas as permanent open space 

NL-C-6.6 Identify, preserve, and restore natural 
resources—such as wetlands, flood plains, recharge 
zones, riparian areas, open space, and native 
habitats—as valued assets for flood protection, 
water quality improvement, groundwater recharge, 
habitat, and overall long-term water resource 
sustainability 
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Measure NL-7: Restore, rehabilitate, and repurpose 
degraded, damaged, or destroyed ecosystems 
through active interventions to enhance the natural 
adaptive capacity of biological communities. 
 

 

Specific Actions to Achieve Measure NL-7 

Community Level 

NL-C-7.1 Encourage restoration and preservation 
of former extraction areas (mineral/clay quarries 
and salt ponds) for open space, wildlife, and 
recreation purposes 

 

 

 

 

 

Measure NL-8: Prioritize nature-based solutions 
to improve coastal and watershed resilience 
while promoting biodiversity. 
  

Specific Actions to Achieve Measure NL-8 

Community Level 

NL-C-8.1 Maintain and enhance natural shoreline 
buffers to protect inland development through 
mechanisms such as conservation easements and 
establishment of priority conservation areas 

NL-C-8.2 Enhance the drought and flood resistance 
of soils in publicly managed lands with compost and 
mulch 

NL-C-8.3 Work with regional partners to build 
"living levees" to allow for natural, gradual 
transitions along the bay shoreline—from open 
water to tidal mudflat, to tidal marsh, to “ecotone” 
or transitional upland habitat 

 

 

NL-C-8.4 Engage with regional partners such as the 
San Francisco Estuary Institute (SFEI), San Francisco 
Bay Conservation & Development Commission 
(BCDC), and federal entities such as Don Edwards 
Wildlife Refuge to increase sediment delivery to 
wetlands to protect against sea-level rise 
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Reduction 
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Preparedness 
Strategy 5. Emergency 

Preparedness and 
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Strategy 6. Community 
Resilience 
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 Strategy 1.  
Extreme Heat Mitigation 

Long-Term Vision: Cool infrastructure is integrated into urban design to mitigate the 
impacts of extreme heat. 

The first strategy within the Adaptation and Resiliency focus area is to mitigate the effects of extreme heat 
on the local community. Warming temperatures and extreme heat events are both a result of and 
exacerbated by climate change. Fremont is projected to experience increased annual average temperatures 
and additional heat waves over the coming decades. The urban heat island effecti.e. higher temperatures 
due to increased density of pavement, buildings, and other surfaces that absorb and retain 
heatcontributes to additional localized temperature increases. Reducing extreme heat through cooling 
mechanisms will become crucial, as well as ensuring vulnerable populations have resources to manage 
extreme heat. In addition, local air quality can worsen during periods of extreme heat, especially considering 
that California’s wildfire season occurs during the hottest and driest months of the year (late spring or early 
summer to late fall), with wildfire smoke creating increases in particulate matter in the atmosphere (e.g. air 
pollution) that can be unhealthy or even hazardous to health.  

 
Measure AR-1: Adopt urban heat  
island reduction design guidelines. 
  

Specific Actions to Achieve Measure AR-1 

Community Level 

AR-C-1.1 Update “cool surface” regulations to 
require that at least 50% of all hardscapes meet 
certain criteria to reduce the urban heat island 
effect 

AR-C-1.2 Develop a spatial map of heat risk to 
develop a strategy to retrofit existing roofs and 
hardscapes in areas of highest heat vulnerability 

AR-C-1.3 Promote the use of cool and vegetative 
roofs, installation of shaded parking structures, 
selection of light-colored paving, and planting of 
trees and other vegetation to help reduce the 
urban heat island effect 
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Measure AR-2: Protect populations vulnerable  
to extreme heat and poor air quality. 
  

Specific Actions to Achieve Measure AR-2 

Community Level  

AR-C-2.1 During and in advance of periods of 
extreme heat and poor air quality, continue to 
promote Fremont’s Cooling/ Air Quality Centers to 
vulnerable populations through the development of 
multilingual resources and existing service networks 

AR-C-2.2 Continue to coordinate with the Bay Area 
Air Quality Management District (BAAQMD) as they 
monitor air quality and notify the public when there 
are elevated levels of air pollution in the region 

 

 

  



Climate Ready Fremont | Fremont’s Pathway to a Low-Carbon, Sustainable, and Resilient Future 3-56 

 
Strategy 2.  

Wildfire Risk Reduction 

Long-Term Vision: Buildings and landscapes incorporate measures that mitigate the risk 
of damage from wildfire. 

The second strategy within the Adaptation and Resiliency focus area is to reduce the risk of wildfires to the 
local community. Climate change is expected to worsen many of the factors that contribute to wildfire risk 
through increased intensity of droughts and creating hotter and drier landscapes more susceptible to 
burning. This strategy supports and builds upon goal 10-4 in Fremont’s General Plan to minimize the risk to 
life and property resulting from fire hazards. Reducing the exposure of wildfire risk to residents, businesses, 
and infrastructure is of critical importance. 

 
Measure AR-3: Reduce the wildland- 
urban interface (WUI) fire risk. 
  

Specific Actions to Achieve Measure AR-3 

Community Level  

AR-C-3.1 Develop a fire risk assessment for all new 
development within fire hazard severity zones or 
the WUI 

AR-C-3.2 Reduce fire risk in existing development 
through building and fire code updates and 
enforcement 

AR-C-3.3 Promote and implement wildland fire 
mitigation measures to reduce WUI fire risk on 
public and private property (e. g., vegetation 
management, weed abatement, defensible space, 
home hardening), and enforce applicable rules as 
necessary 

AR-C-3.4 Promote awareness and incentives to 
help landowners increase defensive space around 
structures 

AR-C-3.5 Implement wildland fire mitigation 
measures to reduce WUI fire risk on public 
property (e.g., vegetation management, weed 
abatement, fire breaks) 

AR-C-3.6 Provide an adequate level of fire service 
to protect the City in accordance with Fremont 
Fire’s adopted Standards of Cover 
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 Strategy 3.  

Flood Risk Reduction 

Long-Term Vision: Integrated watershed management and green infrastructure mitigate 
the risk of damage from flooding. 

The third strategy within the Adaptation and Resiliency focus area is to reduce the risk of flooding to the 
local community. Climate change is expected to increase the frequency and intensity of flood events in 
Fremont. Flooding threatens infrastructure and property, which can pose risks to health and safety. This 
strategy aligns with goal 10-3 in Fremont’s General Plan to minimize risks to life and property resulting from 
flooding. This strategy also supports implementation of the 2016 Local Hazard Mitigation Plan (LHMP) to 
rehabilitate the City’s storm water system. Reducing flood risks protects the community from these hazards. 

 

Measure AR-4: Minimize risks to life and property  
resulting from flooding and flood induced hazards. 
  

Specific Actions to Achieve Measure AR-4 

Community Level  

AR-C-4.1 Reduce local flooding through 
implementation of low-impact development, 
including features such as green infrastructure and 
pervious and climate-smart landscaped surfaces  

AR-C-4.2 Coordinate with the Alameda County 
Flood Control and Water Conservation District 
(ACFCWCD) to repair and replace the City’s 
stormwater pipelines, pump stations and storm 
drains on an ongoing basis to reduce local flooding 
of nearby streets, utilities, and buildings    

 

 

Measure AR-5: Reduce flood and drought risk  
through integrated watershed management. 
  

Specific Actions to Achieve Measure AR-5 

Community Level  
AR-C-5.1 Encourage Alameda County Flood Control 
and Water Conservation District (ACFCWCD) to 
preserve, enhance, and restore the wetlands in creek 
and flood control channels and Alameda County 
Water District (ACWD) to preserve, enhance, and 
protect water recharge areas  
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 Strategy 4.  
Sea Level Rise Preparedness 

Long-Term Vision: New and existing developments are resilient to the impacts of sea level 
rise. 

The fourth strategy within the Adaptation and Resiliency focus area is to protect against and prepare for the 
effects of sea level rise. Areas of Fremont along the bayfront may be impacted due to sea level rise over the 
coming decades. To better prepare for potential impacts, both existing and new development should be 
evaluated for risk. City infrastructure must also be considered to accommodate potential flooding due to sea 
level rise. 

 

Measure AR-6: Evaluate proposed development 
in areas of the City subject to flooding impacts 
caused by rising sea levels. 
  

Specific Actions to Achieve Measure AR-6 

Community Level  

AR-C-6.1 Sustain and promote open space in 
undeveloped areas at high risk of flooding from sea 
level rise as a strategy to reduce risk 

AR-C-6.2 Implement risk-reduction measures, such 
as elevation setbacks and nature-based solutions, 
for proposed development in areas that would 
otherwise be at risk for flooding, storm surges, 
and/or sea level rise  

AR-C-6.3 Evaluate building code updatessuch as 
requiring raised floor levelsfor new development 
in areas that are vulnerable to flooding 
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Measure AR-7: Protect existing development 
from sea level rise impacts. 

 

Specific Actions to Achieve Measure AR-7 

Community Level  

AR-C-7.1 Evaluate City requirements for stored 
hazardous materials and update them as 
appropriate to ensure that any stored hazardous 
materials are protected from flood zones, rising sea 
levels, and tsunami inundation areas 

AR-C-7.2 Evaluate vegetative- and soil-based 
solutions to improve stormwater filtration and flood 
prevention  

AR-C-7.3 Evaluate improvements to stormwater 
design standards to address backwater effects 
caused by sea level rise, including storm surges 

 

 

 
 

 

Measure AR-8: Minimize risks to life and property 
resulting from flooding caused by sea level rise. 

 

Specific Actions to Achieve Measure AR-8 

Community Level  

AR-C-8.1 Maintain sea level rise flood risk and 
hazard datasets in the City’s GIS mapping 

AR-C-8.2 Continue the City’s participation in the 
National Flood Insurance Program 

AR-C-8.3 Work with Federal Emergency 
Management Agency (FEMA) and nearby cities to 
update sea level rise flood zone maps 
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Strategy 5.  
Emergency Preparedness and 
Disaster Response 
Long-Term Vision: City emergency planning ensures protections against climate-related 
hazards. 

The fifth strategy within the Adaptation and Resiliency focus area is to prepare the community against both 
natural and human-caused disasters, especially those exacerbated by climate change. This strategy involves 
preparing for, limiting, learning from, and adapting to the negative effects of climate change through 
proactive and holistic planning and response. 

 
Measure AR-9: Revise emergency management 
plans, programs, and activities. 
  

Specific Actions to Achieve Measure AR-9 

Community Level  

AR-C-9.1 Continue to plan for integration of 
persons with access and functional needs (AFN) into 
mass care, disaster relief, evacuation, and other 
emergency services 

AR-C-9.2 Prepare an update to City's Local Hazard 
Mitigation Plan (LHMP), including applicable climate 
adaptation and resiliency strategies as required 
under California Senate Bill 379 

AR-C-9.3 Enhance the City's capability to issue mass 
notifications via Wireless Emergency Alerts, AC Alert, 
Nixle Alerts, and other methods  

AR-C-9.4 Coordinate with key public service 
providers to develop an energy assurance plan to 
support critical operations during and after disasters 

AR-C-9.5 Ensure that traffic signals along 
evacuation routes are equipped with battery 
backup systems 

AR-C-9.6 Develop Severe Weather and Evacuation 
Appendices to the City’s Emergency Operations Plan 

AR-C-9.7 Maintain a dedicated Emergency 
Operations Center (EOC) to accommodate efficient 
and effective City response in the event of a large-
scale disaster 
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Measure AR-10: Ensure emergency management activities 
are conducted equitably. 
  

Specific Actions to Achieve Measure AR-10 

Community Level  

AR-C-10.1 Conduct ongoing training for first 
responders and City personnel to deal with climate-
exacerbated hazards, including how to better serve 
vulnerable populations 

 

 

 

 

 

 

 
Measure AR-11: Improve notification systems for natural 
hazards to reach the most vulnerable community members. 
  

Specific Actions to Achieve Measure AR-11 

Community Level  

AR-C-11.1 Develop an outreach plan to engage 
vulnerable populations to be prepared with 
emergency supplies 

AR-C-11.2 Promote resident enrollment in hazard 
notification networks such as AC Alert 
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Strategy 6.  
Community Resilience 

Long-Term Vision: Resilience hubs provide the community with ongoing access to food, 
shelter, power, and other amenities during times of emergency. 

The sixth strategy within the Adaptation and Resiliency focus area is to increase overall community resilience 
to better respond to and prepare for the impacts of climate change. This includes ensuring residents have 
basic needs met such as food security and access to amenities, as well as preparing for emergency events by 
fostering social cohesion and providing resources. 

 
Measure AR-12: Establish resilience hubs. 
 

 

Specific Actions to Achieve Measure AR-12 

Community Level 

AR-C-12.1 Develop government-facility resilience 
hubs throughout the community that provide 
backup power, shelter, and disaster assistance 
during extreme climate events and other 
emergencies (e.g., heatwaves and poor air quality 
days) 

AR-C-12.2 Pilot a targeted grassroots community 
engagement strategy to create stronger 
connections between neighbors to advance climate 
and emergency preparedness  

 

AR-C-12.3 Coordinate with local community-based 
organizations to activate neighborhood-level 
resilience hubs that offer emergency shelters during 
extreme climate events and other emergencies, as 
well as year-round services and amenities (e.g., food 
distribution and workforce development training) 
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Measure AR-13: Improve food security. 

 

Specific Actions to Achieve Measure AR-13 

Community Level 

AR-C-13.1 Support the development of farmers’ 
markets and other venues where locally grown 
produce and fresh foods can be sold 

AR-C-13.2 Support increased access to local food 
for limited income residents through promotion of 
food assistance programs/benefits and 
collaboration with local farmers’ markets  

AR-C-13.3 Support existing community and school 
gardens and facilitate opportunities to expand 
community growing spaces with a focus on youth, 
non-native English speakers, and low-income 
residents  

 

 

 

AR-C-13.4 Partner with regional organizations to 
support organic and regenerative urban agricultural 
practices, including community gardens, edible 
landscapes, and pollinator habitats 

AR-C-13.5 Encourage low-carbon plant-based diets 
and develop outreach and tips for residents to 
reduce the GHG emissions associated with their 
food consumption 
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GREEN ECONOMY 
 

    
Strategy 1. Green Businesses 

and Jobs 
Strategy 2. Climate Equity Strategy 3. Climate-Friendly 

Purchasing, Budgeting, and 
Financing 
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Strategy 1.  
Green Businesses and Jobs 

Long-Term Vision: A robust cohort of sustainably minded businesses actively contribute to 
the local circular economy through materials upcycling and green jobs training. 

The first strategy within the Green Economy focus area is to promote green business and green jobs.  
Advancing economic development opportunities is a long-standing objective of the City. As part of Climate 
Ready Fremont, the City seeks to do so in a way that supports the circular economy, provides new green 
jobs, and promotes green business practices. This strategy supports goal 6-5 in Fremont’s General Plan to 
promote sustainability in the business sector. 

 
Measure GE-1: Support and encourage circular economy 
innovation and business leadership in Fremont. 
  

Specific Actions to Achieve Measure GE-1 

Community Level 

GE-C-1.1 Encourage businesses creating recycling-
based products to locate in Fremont and support 
zero waste business development  

GE-C-1.2 Partner with local cleantech industry on 
used EV battery and solar panel reuse to encourage 
market development and materials upcycling 

GE-C-1.3 Adopt policies and develop partnerships 
that enable clean, local manufacturing of goods that 
are designed to minimize wasted resources 

GE-C-1.4 Promote the adoption of Fremont-based 
clean technologies, including through public-private 
demonstration projects and promoting their local 
market adoption 
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Measure GE-2: Incentivize and promote 
green business practices. 
  

Specific Actions to Achieve Measure GE-2 

Community Level  

GE-C-2.1 Promote the development of a clean 
technology cluster by continuing specific incentives 
such as the “Clean Tech Business Tax Exemption”  

GE-C-2.2 Increase the number of Fremont Certified 
Green Businesses each year in partnership with the 
Fremont Chamber of Commerce to recognize and 
promote current participants  

GE-C-2.3 Encourage, support, and recognize local 
entrepreneurship that aligns with Climate Ready 
Fremont goals and focuses on materials upcycling 
and re-use for product innovation  

GE-C-2.4 Promote green tenant leasing practices 
for commercial businesses to align tenant and 
landlord co-benefits, utilizing best practices such as 
the Green Tenant Toolkit developed by the Business 
Council on Climate Change (BC3) 

GE-C-2.5 Collaborate with industry associations and 
other regional entities to develop recognition 
programs, peer learning opportunities, and 
technical assistance for outstanding sustainable 
business operations 

City Operations  

GE-M-2.1 Gather and track key sustainability 
performance metrics of City facilities and, where 
appropriate, certify them as California Green 
Businesses 
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Measure GE-3: Support green jobs in the City. 

  

Specific Actions to Achieve Measure GE-3 

Community Level  

GE-C-3.1 Support the work of the Bay Area 
Regional Energy Network (BayREN) and others to 
conduct outreach and training with local contractors 
on building electrification and decarbonization 
efforts 

GE-C-3.2 Partner with local employers, educational 
institutions, vocational service providers, and other 
community-based organizations to provide 
professional development and green jobs training 
programs for youth and residents  

GE-C-3.3 Partner with local advanced 
manufacturers to provide on-the-job training and 
STEM learning for youth to encourage green job 
growth 

 

group 
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Strategy 2.  
Climate Equity 

Long-Term Vision: Community members experience the benefits of climate protection 
efforts, especially climate vulnerable and other traditionally disadvantaged populations. 

The second strategy within the Green Economy focus area is to advance climate equity. Climate solutions are 
only effective if they are accessible to everyone. Ensuring an equitable and just transition to a clean energy 
community requires creative solutions that provide all community members with the resources they need to 
fully participate while also supporting quality jobs and facilitating the shift from an extractive economy to a 
regenerative economy. 

 
Measure GE-4: Increase the resiliency of low-income or 
otherwise vulnerable housing. 
  

Specific Actions to Achieve Measure GE-4 

Community Level 

GE-C-4.1 Collaborate with Habitat for Humanity, Cal 
State East Bay, Rebuilding Together, GRID 
Alternatives, and the Cities of Berkeley, Oakland, 
and Hayward to perform holistic electrification 
upgrades and key repairs to eligible homes through 
the Home Electrification Equity Project (HEEP) 

GE-C-4.2 Collaborate with PG&E, East Bay 
Community Energy (EBCE), and community 
nonprofits to create a targeted resiliency campaign 
for low-income and climate-vulnerable residents 

A 
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Measure GE-5: Ensure an equitable 
transition to 100 percent clean power. 
 
GHG reduction captured within Measure BU-1 
 

 

Specific Actions to Achieve Measure GE-5 

Community Level 

GE-C-5.1 Explore opportunities for residents of 
multifamily properties to be able to access local 
solar generation, such as through Virtual Net 
Energy Metering (VNEM) or community solar 
programs 

GE-C-5.2 Engage affordable housing property and 
asset managers to increase local participation in 
energy efficiency and clean energy incentive 
programs such as the Bay Area Regional Energy 
Network (BayREN) BAMBE program and the California 
Solar on Multifamily Affordable Housing (SOMAH) 
program 

 

 

 

 

GE-C-5.3 Partner with EBCE to offer low-cost 
options and incentives for climate-vulnerable 
community members to access 100 percent 
renewable grid electricity 

GE-C-5.4 Promote opportunities such as green 
leasing that would enable tenants to secure solar at 
their place of residence by overcoming the tenant-
landlord split incentive 
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Strategy 3.  

Climate-Friendly Purchasing, 
Budgeting, and Financing 

Long-Term Vision: Climate action implementation efforts are institutionalized into City 
processes and budgeting. 

The third strategy within the Green Economy focus area is to integrate climate-friendly purchasing, 
budgeting, and financing into the City’s business processes. To ensure effective implementation of 
Climate Ready Fremont, budgeting and financing mechanisms need to be established so that climate 
solutions can be appropriately funded and equitably achieved. The City seeks to demonstrate 
leadership by keeping sustainability at the forefront of purchasing and contracting decisions. 

 

Measure GE-6: Incorporate sustainability best practices  
into City purchasing decisions and City contracts. 
  

Specific Actions to Achieve Measure GE-6 

 City Operations 

GE-C-6.1 Continue to require that the City purchase 
recycled content products and, where possible, 
purchase products with a higher percentage of 
recycled content than the minimum level required by 
the City’s Green Purchasing Policy   

GE-C-6.2 Update, implement, and monitor the City's 
Green Purchasing Policy to align with California 
Senate Bill 1383 targets and to incorporate new waste 
reduction strategies and programs in response to 
innovations in materials and technologies 

GE-C-6.3 Establish an interdepartmental green 
purchasing training and champions program to 
support implementation of green purchasing policies 

GE-C-6.4 Pursue opportunities in the City's solid 
waste collector contract and Ride On Tri-City 
contracts to use alternative fuel vehicles for the fleet 
servicing Fremont 

GE-C-6.5 Require the use of new GHG emission 
reducing paving technologies for municipal street 
and parking lot pavement projects such as warm-mix 
asphalt, higher albedo (reflective) pavement, and low 
embodied carbon (recycled content) concrete 
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Measure GE-7: Modify the City’s capital planning  
and budgeting processes to incorporate priorities 
established by Climate Ready Fremont. 
  

Specific Actions to Achieve Measure GE-7 

 City Operations  

GE-C-7.1 Include a reference within the Budget 
Principles section of the City’s current-year budget 
to prioritize projects and programs that reduce GHG 
emissions and/or increase resiliency to climate 
change 

GE-C-7.2 Add criteria to the evaluation process for 
the City’s biannual Capital Improvement Program to 
prioritize projects and programs that reduce GHG 
emissions and/or increase resiliency to climate 
change 

GE-C-7.3 Prepare a guidance document for 
incorporating adaptation to sea level rise into the 
City’s capital planning process 
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Measure GE-8: Establish financial mechanisms  
and pursue outside funding sources to support  
the implementation of Climate Ready Fremont. 
  

Specific Actions to Achieve Measure GE-8 

 City Operations  

GE-C-8.1 Evaluate existing and potential financial 
risks posed by climate change to the City and 
recommend strategies to mitigate these risks, 
including options for insurance products, real 
estate strategy, and other appropriate mechanisms 

GE-C-8.2 Explore phasing in a methane gas use tax 
or similar strategy for assessing the environmental 
costs associated with gas consumption in buildings  

GE-C-8.3 Provide necessary funding for municipal 
climate and sustainability infrastructure projects, 
such as through the City's Capital Improvement 
Program or other local revenue enhancements  

GE-C-8.4 Pursue grant funding opportunities from 
public agencies at the regional, state, and federal 
level as well as from private corporations and 
foundations to support the implementation of 
Climate Ready Fremont measures 
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PUBLIC PARTICIPATION  
AND ENGAGEMENT 

    
Strategy 1. Access to Nature 

and Environmental 
Stewardship 

Strategy 2. Climate Action 
Engagement 

Strategy 3. Climate Tracking 
and Reporting 
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Strategy 1.  
Access to Nature and 
Environmental Stewardship 
Long-Term Vision: Community members enjoy a healthy natural environment and are 
actively engaged in its preservation. 

The first strategy in the Public Participation and Engagement focus area is to ensure that all community 
members have access to healthy and safe natural spaces and to encourage community environmental 
stewardship. The American Public Health Association reports that access to nature can reduce levels of 
mortality and illness, increase levels of outdoor physical activity, provide stress relief, offer a greater sense of 
well-being, and improve social connection. As community members engage with nature and help enhance 
the local environment, they improve their health and well-being and become active participants in climate 
change solutions. This strategy supports the City’s Parks and Recreation Master Plan goal of ensuring that all 
community members are within a 10-minute walk to a park. It also supports the City’s Urban Forest 
Management Plan vision for establishing a working group of community volunteers to stimulate and 
organize tree plantings and maintenance. 

 

Measure PE-1: Ensure availability and accessibility to 
healthy, natural spaces and safe outdoor recreation 
opportunities for all community members.  
  

Specific Actions to Achieve Measure PE-1 

Community Level  

PE-C-1.1 Collaborate with local and regional 
agencies to provide robust trail and park 
maintenance to prevent and respond to damage 
from climate change effects 

PE-C-1.2 Ensure that new urban parks and trail 
systems are within walking distance of underserved 
populations and that they facilitate connections 
between homes and businesses 

 

PE-C-1.3 Evaluate and enhance the availability of 
natural and artificial shading features in parks for 
cooling during outdoor recreation 

PE-C-1.4 Partner with regional conservation 
agencies, local community groups, and schools to 
map urban biodiversity and promote its expansion 
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Measure PE-2: Encourage residents and community 
members to act as environmental stewards. 
  

Specific Actions to Achieve Measure PE-2 

Community Level 

PE-C-2.1 Encourage community members to plant 
trees on private land  

PE-C-2.2 Encourage the creation of community 
gardens and private lands by community groups  

 

PE-C-2.3 Consider creating a tree giveaway 
event or providing lower-cost trees to the public 
through a bulk purchasing program  

  



Climate Ready Fremont | Fremont’s Pathway to a Low-Carbon, Sustainable, and Resilient Future 3-76 

 

Strategy 2.  

Climate Action Engagement 

Long-Term Vision: Community members are educated on climate science, consulted on 
climate planning decisions, included in climate action implementation efforts, and 
empowered to act as agents of climate solutions. 

The second strategy in the Public Participation and Engagement focus area is to educate residents and 
businesses about climate change, its projected impacts, and how individuals can participate in the solutions 
to climate change. Educating the community on the impacts of climate change can help to inspire local 
action. According to the United Nations Children's Fund (UNICEF), environmental education of youth in 
particular can help create a paradigm shift in solving the climate crisis, as they are projected to experience 
the impacts of climate change the most and for the longest period of time. 

 
Measure PE-3: Encourage community participation  
and ownership of Climate Ready Fremont. 
  

Specific Actions to Achieve Measure PE-3 

Community Level  
PE-C-3.1 Continue to support and expand 
participation in the City’s Fremont Green Challenge 
residential climate action engagement platform 

PE-C-3.2 Partner with the Fremont Unified School 
District (FUSD), StopWaste, and other relevant 
organizations to offer opportunities for youth 
community engagement on climate change, 
building upon current youth sustainability 
programming and climate literacy curriculum 

 

 
PE-C-3.3 Formalize a network of partners, 
businesses, community organizations, and 
volunteers for Climate Ready Fremont support and 
implementation efforts 

PE-C-3.4 Provide resources to, support for, and 
recognition of local, community-driven 
sustainability projects and efforts  
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Measure PE-4: Increase public awareness and participation in 
climate planning, with a focus on equity and inclusion. 
  

Specific Actions to Achieve Measure PE-4 

Community Level  
PE-C-4.1 Develop a climate preparedness outreach 
program focused on local climate vulnerable 
populations that provides information on staying 
healthy and safe during hazardous events 

PE-C-4.2 Raise public awareness of the public health 
impacts of climate change through partnerships with 
local hospitals, public health institutions, and other 
relevant social service organizations 

PE-C-4.3 Engage with students and schools to 
incorporate climate mitigation, adaptation, and 
resiliency into the curriculum 
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Strategy 3.  

Climate Tracking and Reporting 

Long-Term Vision: Community climate action targets and progress are publicly reported, 
and community successes are regularly celebrated. 

The third and final strategy in the Public Participation and Engagement focus area is to track the 
implementation progress of Climate Ready Fremont and to share that progress through various public 
outlets. Transparency is important for both increasing awareness about the ongoing efforts to address 
climate change as well as to celebrate the successes of past and ongoing implementation efforts. Solving the 
climate crisis will require a multifaceted approach from all sectors of society. It will require persistence, 
creativity, and cooperation. Recognizing significant accomplishments, while at the same time understanding 
the continued challenges that lie ahead, can help Fremont maintain its focus on becoming a climate ready 
community. 

 
Measure PE-5: Track climate and sustainability metrics 
accurately and transparently for the community. 
  

Specific Actions to Achieve Measure PE-5 

Community Level 

PE-C-5.1 Establish and track metrics to monitor 
progress of Climate Ready Fremont goals and 
report data through an online platform, such as a 
digital portal or dashboard on the City's website 

PE-C-5.2 Include sustainability features within the 
City's Open Data Hub, such as displaying solar 
installations and electric vehicle charging stations 
on City maps 

 

 

PE-C-5.3 Develop comprehensive qualitative and 
quantitative metrics to measure the progress of 
Climate Ready Fremont implementation efforts 

PE-C-5.4 Regularly report updates and 
accomplishments of neighborhoods, teams, and 
individuals on the Fremont Green Challenge 
platform to the community and highlight their 
successes in community outreach efforts 
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Climate Ready Fremont  
Implementation & Monitoring 

 
 
 

This chapter presents a list of priority short-term actions (nicknamed the “Game Plan”) which the City 
will aim to implement within the first three years of adoption of Climate Ready Fremont. The priority 
actions selected for the Game Plan are based on an assessment of the various criteria described on the 
next page and developed in consultation with the City departments and divisions integral to their 
implementation. This chapter also discusses how the actions and measures within Climate Ready 
Fremont will be applied to future development projects and describes the process for assessing and 
monitoring progress of Climate Ready Fremont to ensure the City is effective in reducing greenhouse 
gas (GHG) emissions and improving resilience to climate change. Finally, this chapter highlights some of 
the funding mechanisms available for implementation of Climate Ready Fremont actions—including 
rebate and incentive programs, grants, financing, and technical assistance.   

Implementation Strategy 
Effective implementation of Climate Ready Fremont will require ongoing management and oversight. To 
gauge progress over time, it will also require updates to the City’s GHG emissions inventory. The 
success of Climate Ready Fremont is dependent on achieving the emissions reductions and resilience 
improvements targeted by the strategies, measures, and actions identified in Chapter 3. Achieving these 
goals will require investments and long-term commitments from the City. The success of Climate Ready 
Fremont implementation will also depend on the participation of residents, businesses, and other 
stakeholders in the City and region. 
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In developing the list of priority short-term actions for implementation within the first three years of the 
plan, the City considered a number of criteria, including:  

 GHG Reduction Potential. Staff utilized the results of the City’s GHG emissions reduction 
quantification analysis, which was conducted in preparation of Climate Ready Fremont (see 
Appendices B & C for more details). The greater the reduction associated with the action, the 
higher the action ranked on this criterion.  

 Cost-Effectiveness. Staff made qualitative assessments of either City cost-effectiveness or 
residential and business cost-effectiveness, depending on the applicability of the action. The 
more cost-effective the action, the higher the action ranked on this criterion.  

 Up-Front Cost. Staff estimated up-front costs for the actions and evaluated whether there were 
known funding sources to carry them out. Actions with lower up-front costs and known funding 
sources ranked higher on this criterion.  

 Technological Feasibility. Staff evaluated whether actions could be implemented using existing 
technologies, technologies expected to be deployed in the near term, or technologies that are 
further in the future. Actions possible with current technology ranked highest on this criterion. 

 Current Policies or Ordinances. Staff determined whether existing policies and/or ordinances 
support the action, including those previously adopted by Fremont or similar communities, as 
well as those identified and supported by regional and statewide plans such as Plan Bay Area 
2050 and the California Climate Change Scoping Plan. Actions supported by existing policies or 
ordinances ranked the highest on this criterion. 

 Jurisdictional Control/Ease of Implementation. Staff evaluated whether actions could be taken 
unilaterally by the City, as part of a partnership between the City and other organizations, or 
without any City involvement or control. Actions totally within the control of the City ranked the 
highest on this criterion, followed by partnerships involving the City.  

 Community Support. Staff qualitatively estimated the level of community support for the 
actions based on feedback received throughout development of the plan. Actions judged by staff 
to have widespread support ranked higher on this criterion than those projected to face more 
opposition.  

 Co-benefits. Staff evaluated whether actions have positive benefits beyond GHG emission 
reductions (such as equity, air pollution prevention, health and well-being, infrastructure 
reliability, community resilience, local economic impact, and resource preservation). Those with 
benefits beyond GHG emission reductions ranked higher on this criterion.  
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The “Game Plan” 
The Climate Ready Fremont Game Plan of short-term priority actions is presented in the following table. 
The table includes: 

• Focus Area and Strategy – the focus area and strategy in which the measure and action are 
located; focus areas, strategies, measures, and actions are included in Chapter 3 

• Priority Short-Term Action – the action that will be implemented; the actions in the table may be 
more detailed than those in Chapter 3 and may combine a few different actions into one 

• Related Measure – the measure number associated with the action 

• Completed Date, Start Date, and/or Target Date – the date when the action was completed, 
started, and/or is expected to be completed 

• Costs/Savings – if applicable or known, the cost to implement the action (including the type of 
funding that is available or needed) and/or the anticipated savings after it is implemented 

• Lead and Supporting City Department and Division – the City department and division most 
responsible for implementing the action and, if applicable, any supporting departments and 
divisions 

Details regarding California Environmental Quality Act streamlining, monitoring and updates, ongoing 
community engagement, and potential funding sources are included in the sections following the table. 
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Table 4-1: Climate Ready Fremont Game Plan 

Focus Area 
& Strategy Priority Short-Term Action Related 

Measure 

Completed Date, 
Start Date, and/or 

Target Date 

Costs/Savings  
(if applicable/known) 

Lead Dept. & Division/ 
Supporting 

Dept. & Division 

BU
IL

D
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GS
 &

 E
N

ER
GY

 

Cl
ea

n 
&

 R
en

ew
ab

le
 

Po
w

er
 U

se
 

COMMUNITY LEVEL: Adopt a policy establishing East 
Bay Community Energy’s (EBCE’s) Renewable 100 as the 
default clean power service plan for all Fremont 
residents and businesses. 

BU-1 Late 2023 to early 
2024 

For residents, adds 
~$5/month to electricity 
bill and for small 
businesses, adds 
~$20/month to bill 

∙ Community 
Development (CD)– 
Sustainability 
∙ Economic Development 

CITY OPERATIONS: Opt-up to EBCE’s Renewable 100 
service plan for all City operations. 

BU-1 Completed in 2022; 
ongoing tracking  

Projected $100k annual 
increase in electricity bill  

∙ CD–Sustainability  
∙ Finance 

Bu
ild

in
g 

El
ec

tri
fic

at
io

n 
&

  
Lo

w
-C

ar
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n 
D

es
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n 

COMMUNITY LEVEL: Adopt electrification and green 
building reach codes for new residential and 
nonresidential construction and retrofits. 

BU-2 
BU-3 

Early to mid-2024   ∙ CD–Sustainability 
∙ CD–Building & Safety 
∙ Economic Development 

COMMUNITY LEVEL: Evaluate development incentives 
(including development fee reductions) and other 
technical assistance for nonresidential developments 
and businesses installing zero net energy facilities and 
other qualifying low-carbon/green features. 

BU-3 
 

2024 Reduced development 
fee would result in less 
income to the City 
(financial analyses 
needed) 

∙ CD–Planning 
∙ Economic 
Development 
∙ CD–Sustainability  
∙ Finance 

CITY OPERATIONS: Establish an all-electric/zero net 
energy design requirement for all new City facilities. 

BU-6 Early to mid-2024   ∙ CD–Sustainability 

CITY OPERATIONS: Replace existing gas-powered HVAC 
units at City facilities with electric-source heat pumps 
wherever technologically and economically feasible. 

BU-7 Begin 
implementation in 
2024 

$9M allocated in 2023/24 
Capital Improvement 
Program (CIP) for HVAC 
upgrades at 13 facilities 

∙ Public Works (PW)–
Maintenance 
∙ CD–Sustainability 

Bu
ild

in
g 

En
er

gy
 

Re
sil

ie
nc

e 

CITY OPERATIONS: Partner with EBCE to install 
microgrids (solar + battery systems) on City-owned 
public-facing emergency facilities, allowing for onsite 
clean energy generation plus resilient backup power. 

BU-11 Contracting and 
project planning in 
2023; installation in 
2024/25 

Power purchase 
agreement with EBCE to 
result in utility bill 
savings; $1M in federal 
funding secured by EBCE 
to support project 

∙ CD–Sustainability 
∙ PW–Engineering 
∙ CD–Building & Safety 
∙ Fire–Emergency Services 
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Focus Area 
& Strategy Priority Short-Term Action Related 

Measure 

Completed Date, 
Start Date, and/or 

Target Date 

Costs/Savings  
(if applicable/known) 

Lead Dept. & Division/ 
Supporting 

Dept. & Division 
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n 
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COMMUNITY LEVEL: Adopt a City reach code to 
enhance EV readiness requirements for new 
construction of homes and businesses.  

IN-3 Early to mid-2024   ∙ CD–Sustainability 
∙ CD–Building & Safety 

COMMUNITY LEVEL: Partner with EBCE to install fast-
charging mobility hubs on public-facing City owned 
property serving local multifamily property residents. 

IN-3 Project planning in 
2023; installation in 
2024/25 

City provides site access, 
and EBCE operates and 
maintains mobility hubs 

∙ CD–Sustainability 
∙ CD–Building & Safety 
∙ PW–Engineering 

COMMUNITY LEVEL: Continue implementation of the 
City’s Mobility Action Plan (MAP), including traffic 
signal modernization and mode shift efforts to 
decrease driving and increase travel by walking, 
bicycling, carpooling, telecommuting, and transit. 

IN-4 MAP adopted 
March 2019; 
implementation 
underway 

 ∙ PW–Transportation   

CITY OPERATIONS: Replace conventional City fleet 
vehicles with electric vehicles (EVs) according to City 
vehicle replacement schedule; install necessary EV 
charging infrastructure to support full fleet conversion. 

IN-6 Begin 
implementation in 
2024 

$5M allocated in 2023/24 
CIP for EV infrastructure 
including any necessary 
electrical power upgrades 

∙ PW–Engineering 
∙ CD–Sustainability 
∙ PW–Maintenance 

LA
N

D
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SE
 &

 M
O
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TY
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ea
n 

&
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COMMUNITY LEVEL: Amend Fremont’s General Plan to 
replace Level of Service (LOS) with Vehicle Miles 
Traveled (VMT) as the criteria used for transportation 
analysis under the California Environmental Quality Act 
(CEQA) for all development projects. 

LU-2 General Plan 
amended June 
2020; 
implementation 
underway 

  ∙ CD–Planning 
∙ PW–Transportation  

COMMUNITY LEVEL: Continue implementation of active 
transportation options, including achieving a robust 
level of participation from schools in the Safe Routes to 
Schools (SRTS) program. 

LU-1 Targeting 100% 
school participation 
at a robust level by 
spring 2024 

 ∙ PW–Transportation   

CITY OPERATIONS: Adopt, implement, and promote a 
Hybrid Telework Policy for City employees as well as other 
existing benefits that support GHG-reducing commute 
alternatives such as carpooling, public transit, 
micromobility options, and electric vehicle use. 

LU-2  
LU-3 

Hybrid Telework 
Policy adopted 
April 2023; 
implementation 
underway. 

 ∙ Human Resources (HR) 
∙ CD–Sustainability 
∙ PW–Transportation 
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Focus Area 
& Strategy Priority Short-Term Action Related 

Measure 

Completed Date, 
Start Date, and/or 

Target Date 

Costs/Savings  
(if applicable/known) 

Lead Dept. & Division/ 
Supporting 

Dept. & Division 
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COMMUNITY LEVEL: Evaluate the forthcoming model 
plastic waste/reuse ordinance being developed by 
StopWaste for potential adoption in Fremont. 

MW-1 Late 2023 to early 
2024 

  ∙ Community Services 
(CS)–Environmental 
Services 

COMMUNITY LEVEL: Partner with Rethink Disposables 
(under contract with StopWaste) to offer technical 
assistance to food service establishments to adopt 
reusables for dine-in situations. 

MW-1 Pilot completed 
early 2022 (4 sites); 
expand in 2023/24 

Current pilot funded 
through StopWaste and 
the City’s Solid Waste 
Collection Fees 

∙ CS–Environmental 
Services 
∙ Economic Development 

CITY OPERATIONS: Complete a pilot project integrating 
reusable food ware options at the Aqua Adventure 
Water Park in Fremont; evaluate expanding to other 
community-facing City services and programming.  

MW-1 Pilot implemented 
mid-2022; expand in 
2023/24 

  ∙ CS–Environmental 
Services 
∙ CS–Recreation 
∙ Human Services (HS) 

M
an

ag
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g 
Re

cy
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ng
 &

 
O

rg
an
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COMMUNITY LEVEL: Develop and implement a plan for 
education and outreach, technical assistance, and 
enforcement of ORRO/SB 1383 non-compliant 
commercial facilities and diversion from large organics 
generators including edible food. 

MW-3 Develop plan in 
2023; begin 
implementation in 
2024 

Inspections supported by 
StopWaste and the City’s 
Solid Waste Collection 
Fees 

∙ CS–Environmental 
Services 
∙ City Manager’s Office 
(CMO)–Communications 
∙ Economic Development 

COMMUNITY LEVEL: Update Fremont Municipal Code 
to align with the requirements of Senate Bill 1383 and 
adopt the countywide Organics Reduction & Recycling 
Ordinance (ORRO). 

MW-5 Adopted November 
2021; 
implementation 
underway 

  ∙ CS–Environmental 
Services 
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Focus Area 
& Strategy Priority Short-Term Action Related 

Measure 

Completed Date, 
Start Date, and/or 

Target Date 

Costs/Savings  
(if applicable/known) 

Lead Dept. & Division/ 
Supporting 

Dept. & Division 
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COMMUNITY LEVEL: Adopt the City’s Urban Forest 
Management Plan; review City ordinances, policies, and 
regulations to support the plan’s goals. 

NL-3 Adopted March 
2023; Evaluate City 
ordinances late 2023 
to early 2024 

Ongoing management 
costs unknown 

∙ CS–Urban Forestry 

CITY OPERATIONS: Regularly apply compost/mulch to 
landscapes at City facilities to improve soil water 
retention and carbon sequestration properties and 
align with Senate Bill 1383 procurement targets.  

NL-1 Pilot implemented 
in 2022 (3 sites);  
expand in 2023/24 

  ∙ CS–Parks Maintenance 
∙ CS–Environmental 
Services 

COMMUNITY LEVEL: Begin tree plantings in targeted 
neighborhoods with lower urban tree canopy and in 
underserved areas, with a goal of 800 trees annually. 

NL-3 Begin 
implementation in 
2023/24; expand in 
2025 

 ∙ CS–Urban Forestry 
∙ CS–Environmental 
Services 
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COMMUNITY LEVEL: Collaborate with industry 
associations and other regional entities to host green 
business events for Fremont businesses to share clean 
energy and sustainability best practices. 

GE-2 2023-2025 Any costs would be 
associated with necessary 
upgrades or purchasing 
changes 

∙ Economic 
Development 
∙ CD–Sustainability  

CITY OPERATIONS: Gather and track key sustainability 
performance metrics of City facilities and, where 
appropriate, certify them as California Green 
Businesses. 

GE-2 2023-2025  ∙ CD–Sustainability 
∙ CS–Environmental 
Services 
∙ PW–Maintenance 

Cl
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at
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CITY OPERATIONS: Update the City’s Green Purchasing 
Policy; implement an interdepartmental green 
purchasing training and champions program.  

GE-6 Policy update mid-
2022; engagement/ 
training program 
2023-25 

   ∙ CS–Environmental 
Services 
∙ CD–Sustainability  
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Focus Area 
& Strategy Priority Short-Term Action Related 

Measure 

Completed Date, 
Start Date, and/or 

Target Date 

Costs/Savings  
(if applicable/known) 

Lead Dept. & Division/ 
Supporting 

Dept. & Division 

PU
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O

N
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N
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T 
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COMMUNITY LEVEL: Partner with Community Climate 
Solutions (CCS), community-based organizations, and 
Fremont Unified School District (FUSD) educators and 
students to expand participation in the City’s Fremont 
Green Challenge (FGC) residential climate action 
engagement platform. 

PE-3 FGC engagement 
pilot implemented 
in 2021; expand in 
2023-25 

City contract with CCS 
would cost $52k/year for 
20 hours/week of 
community engagement 

∙ CD–Sustainability  

Cl
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e 
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&
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COMMUNITY LEVEL: Launch a Climate Ready Fremont 
online platform for tracking and reporting key metrics 
and action implementation efforts. 

PE-5 Late 2023 to early 
2024 

Explore utilizing City’s 
new MyFremont 
community engagement 
platform; separate 
platform estimated at 
$10k/year 

∙ CD–Sustainability 
∙ CMO–Communications  



June 2023 Climate Ready Fremont Implementation & Monitoring | 4-9 

California Environmental Quality Act Streamlining 
Implementation of Climate Ready Fremont will require that new development is constructed with more 
sustainable and low-carbon features than existing development. New development projects that are 
consistent with the growth projections and applicable GHG reduction measures in Climate Ready 
Fremont are eligible for California Environmental Quality Act (CEQA) streamlining, per the provisions of 
State CEQA Guidelines Section 15183.5. Under these provisions, a project that is subject to discretionary 
review and is consistent with the City’s General Plan growth projections can show consistency with 
applicable GHG reduction measures in Climate Ready Fremont, and the level of analysis for the project 
required under CEQA can be streamlined. Furthermore, a project’s incremental contribution to 
cumulative GHG emissions may be determined not to be cumulatively considerable in such cases.  

Climate Ready Fremont is a “qualified” climate action plan which will allow project-specific 
environmental documents, if eligible, to tier from and/or incorporate by reference Climate Ready 
Fremont’s programmatic review of GHG impacts in their cumulative impact analyses. Climate Ready 
Fremont meets the requirements under Section 15183.5 of the State CEQA Guidelines as a qualified plan 
for the reduction of GHG emissions for use in cumulative impact analysis pertaining to new 
development projects.  

A CEQA guidelines and consistency review checklist that aligns with Climate Ready Fremont will be 
provided to project developers by staff. This will serve as the mechanism that is used to demonstrate 
consistency with Climate Ready Fremont and contains GHG reduction measures applicable to 
development projects that are required to be implemented on a project-by-project basis to ensure that 
the specified emissions targets identified in Climate Ready Fremont are achieved. New development 
projects will need to incorporate all applicable Climate Ready Fremont measures to demonstrate 
consistency. These measures will be enforced as conditions of approval for ensuring that compliance 
can be confirmed before the project can be implemented. 

Monitoring and Updates 
The City will begin implementing Climate Ready Fremont measures and actions upon adoption, and 
data tracking will begin the following year. As measures and actions are implemented, the effects on 
emissions trends and climate resilience in the City will necessitate maintenance and updates to Climate 
Ready Fremont to ensure relevancy and effectiveness. Therefore, City staff will need to evaluate and 
monitor performance of Climate Ready Fremont over time and alter or amend the plan if it is not 
achieving the desired outcomes. This will include conducting periodic GHG emissions inventories as well 
as analyzing individual action performance. 

City staff will evaluate the performance of each GHG reduction action that has been implemented. This 
entails monitoring the level of community participation, costs, benefits, effectiveness, and barriers to 
implementation, as well as actual reductions in activities that result in GHG emissions. By evaluating 
whether the implementation of an action is on track to achieve its objective, the City can identify 
successful actions and reevaluate or replace underperforming measures.  

City staff anticipates utilizing an online community platform to track and transparently report on 
Climate Ready Fremont implementation progress. This platform will enable staff to prepare a 
monitoring report annually that will provide updates on progress, including the status of actions   
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implemented to achieve GHG reductions and improve resilience as well as other important milestones 
in the implementation process. As technologies and markets change and the City implements the 
actions in Climate Ready Fremont, these reports will be used to track progress and identify actions that 
need to be improved, adjusted, or removed. The report will also be used for periodic presentations to 
the Fremont City Council and Environmental Sustainability Commission about implementation progress 
on actions and overall progress towards achieving the objectives of Climate Ready Fremont. The report 
would also serve to provide transparency and promote engagement with the public for implementation 
of Climate Ready Fremont. 

City staff will also update the City’s GHG inventory on a regular basis. Staff currently utilizes the ICLEI 
ClearPath tool to conduct community-scale and municipal GHG emissions inventory updates. This tool 
is available to ICLEI members as part of its annual membership fee, and ICLEI regularly maintains and 
updates the tool to align with the Global Protocol for Community-Scale Greenhouse Gas Emission 
Inventories (GPC) and other relevant best practices. Should new tools become available or should 
regional or state agencies begin offering local governments support with their GHG inventory updates, 
the City would adjust its approach accordingly. 

Finally, the City will provide updates to the plan as necessary to account for any new state or federal 
legislation that may affect the plan and to focus on GHG reduction measures and actions that may have 
been difficult to implement previously due to a lack of available technologies or high upfront 
implementation costs. Any updates will reflect the findings and recommendations of the monitoring 
reports and inventory updates.  

Ongoing Community Engagement 
Continued engagement with and active participation by the community is critical for successful 
implementation of Climate Ready Fremont. As the City implements and monitors measures and actions, 
engagement with residents, businesses, community organizations, developers, property owners, and 
other local, regional, and state agencies will ultimately guide measure implementation and promote 
achievement of Climate Ready Fremont objectives. While a handful of measures will be led solely by the 
City, many will require partnerships and collaboration.  

Effective and long-term climate action and resilience building in the community depends on efforts that 
continue to change the way individuals interact with the environment. Numerous measures require 
participation from residents, businesses, and visitors to fully implement, and the City is committed to 
continuing its outreach efforts through implementation, monitoring, and future plan updates. Many of 
the measures in Chapter 3 are focused on increasing community awareness and participation in 
existing programs and connecting the community with new information, tools, funding, and resources. 

Fremont is a diverse community, both ethnically and economically. As with all City plans and programs, 
the City will strive to ensure that all community members are aware of and continue to have the 
opportunity to provide input regarding the City’s climate action efforts. The City is committed to 
overcoming any barriers to engagement, such as lack of access to technology and language barriers, to 
ensure an equitable implementation process. 
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Potential Funding Sources 
The City will incur costs to implement the measures included in Climate Ready Fremont. These include 
initial start-up, ongoing administration, staffing, and enforcement costs. While some measures will only 
require funding from the City and other public entities, others will result in cost impacts for businesses, 
developers, and residents. However, implementation of many of the measures will result in substantial 
cost-savings for the City, residents, and business owners in the long term. The City will be proactive in 
seeking cost-effective implementation and strategic funding opportunities and developing partnerships 
to lessen the burden of implementation costs.  

Funding to support climate action implementation efforts through the City budget can happen through 
either the General Fund or the Capital Improvement Program (CIP). The General Fund—the City’s 
primary operating fund—provides the majority of resources for most of the services the City typically 
delivers, including the public safety, maintenance, and general government functions required to 
support direct services to the community. The General Fund accounts for the City’s discretionary 
funding sources (e.g., property tax, sales tax, franchise fees, and business tax) and can contribute to 
spending on climate-related measures such as energy and water efficiency, waste reduction, building 
and landscape maintenance, and community engagement efforts.  

In addition to the General Fund, the City’s Capital Improvement Program provides investments to 
improve infrastructure related to the City’s transportation system, parks, and building facilities. Primary 
funding for these investments comes from development impact fees; funding from federal, state, and 
regional sources; and ongoing transfers from the General Fund. Also, on occasion, the City Council may 
approve transfers from the General Fund of unanticipated general revenue or expenditure savings to 
provide a source of funding for future CIP projects or to augment previously approved projects. The 
fiscal year 2021/22 CIP programs $189 million over the next five years and includes an unfunded “Clean 
Energy Infrastructure” project line item, which is slated to receive funding under the fiscal year 2023/24 
CIP. 

Beyond the City budget, other funding options such as rebates, grants, credits, financing, technical 
assistance, and green jobs training are available from a variety of outside organizations, including local 
utilities, regional regulatory agencies, joint power authorities, and state and federal agencies. Below is a 
summary of potential funding sources that could support climate implementation efforts identified in 
Climate Ready Fremont. Some of these funding sources, such as utility rebate and incentive programs, 
have already been utilized extensively to support Fremont’s ongoing climate implementation efforts, 
while others represent new opportunities for the City to explore. 

• Voucher, rebate, and direct install programs are offered to residents and businesses by 
energy and water utilities such as PG&E, East Bay Community Energy (EBCE), and the Alameda 
County Water District (ACWD) and regional, state, and federal public agencies such as the Bay 
Area Air Quality Management District (BAAQMD), California Air Resources Board (CARB), 
California Public Utilities Commission (CPUC), and the U.S. Department of Energy (DOE). Rebates 
and vouchers help subsidize the upfront cost of the purchase and/or installation of cleaner and 
more efficient equipment, and direct install programs will install this equipment directly within a 
home or a business. Examples of eligible products include LED lighting, energy efficient (ENERGY 
STAR) appliances, insulation and weather-sealing, heat pump water and space heating, induction 
stovetops, water efficient (WaterSense) products, battery-storage systems, electric-powered 
landscaping and construction equipment, zero-emissions vehicles, and EV charging stations. 
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• Regional grants and sponsorships are offered by public agencies such as EBCE, StopWaste, 
and BayREN to residents, businesses, and nonprofit organizations to support waste reduction 
and energy implementation efforts within the community. Regulatory agencies such as the 
BAAQMD and Metropolitan Transportation Commission (MTC) also offer grants supporting air 
quality improvements, vehicle miles traveled (VMT) reductions, complete streets, clean 
transportation, and zero emissions off-road equipment.  

• Subsidies for income-qualified residential and disadvantaged communities are offered by 
utilities and state and federal public agencies for home weatherization, energy and water 
efficiency upgrades, solar energy systems, and clean vehicles. In addition, state and federal 
agencies often offer enhanced incentives for efforts that benefit disadvantaged communities, 
which are geographic areas that are most impacted by a combination of economic, health, and 
environmental burdens.  

• State formula and competitive grants are awarded to public agencies and private entities 
alike for renewable energy, public transportation, zero-emission vehicles, environmental 
restoration, sustainable agriculture, and recycling. Most of the climate grants coming from state 
agencies are supported through California Climate Investments (CCI), the state’s cap-and-trade 
program for projects and programs that work to reduce GHG emissions.  

• Federal formula and competitive grants have been substantially magnified through two 
recent federal laws: the $1.2 trillion Infrastructure Investment and Jobs Act (IIJA) of 2021 (now 
known as the Bipartisan Infrastructure Law (BIL)) and the $737 billion Inflation Reduction Act 
(IRA) of 2022. Some of the funding from the IIJA/BIL and IRA will take the form of grants from 
agencies such as the U.S. Department of Energy (DOE), the U.S. Department of Transportation 
(DOT), and the U.S. Environmental Protection Agency (EPA) to directly support state and local 
governments with climate implementation efforts.  

• Federal tax credits are offered by the federal government for the purchase of new or used 
zero-emission vehicles (up to $7,500 for passenger vehicles and $40,000 for commercial 
vehicles) as well as for the purchase and installation of clean energy systems such as solar, wind, 
geothermal, and battery-storage (30% of the installed system cost). Under the Inflation 
Reduction Act, these tax credits will remain in place until at least 2032. Previously only available 
as a credit to residents and businesses with federal tax liability, the IRA also establishes a direct 
pay option so that nonprofits and government agencies like the City of Fremont can also access 
these incentives. 

• Low- and no-interest government loans—such as PG&E’s On-Bill Financing (OBF) program, 
IBank’s California Lending for Energy and Environmental Needs (CLEEN) direct loans, and 
California Energy Commission's (CEC’s) Energy Conservation Assistance Act (ECAA) direct 
loans—help local governments and schools fund energy efficiency and clean energy projects.  

• Private clean energy financing programs such as GoGreen Financing and Property Assessed 
Clean Energy (PACE) provide financing specifically to residents and businesses for energy and 
water efficiency clean energy projects.  

• Market-based carbon credits such as Low Carbon Fuel Standard (LCFS) and Renewable Energy 
Certificates (RECs) are incentives regulated by state and federal entities that provide direct 
payments to the owners or producers of low-carbon fuels, electric vehicle charging 
infrastructure, and renewable energy systems on a per ton of carbon reduction basis.  
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• Green jobs training and apprenticeship opportunities such as Rising Sun Center for 
Opportunity’s (RSCO’s) regional Climate Careers Program and the statewide California Climate 
Action Corps and CivicSpark AmeriCorps Fellowship programs offer youth and young adults 
opportunities to have hands-on experience implementing climate action within local 
communities while at the same time earning money. The AmeriCorps supported programs also 
provide those who complete their fellowships with an educational award that can be used to 
pay off student loans or to help support future educational opportunities. 

Successful implementation of Climate Ready Fremont will require continued funding for capital 
improvements, increased investments in public infrastructure and community programs, and ongoing 
support for operations and maintenance. The City will monitor private and public funding sources and 
will proactively seek funding through rebates, grants, partnerships, and other relevant opportunities to 
support the direct implementation of measures identified within Climate Ready Fremont.  
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Memo 
1111 Broadway, Suite 300 


Oakland, CA 94607 
916.444.7301 


Date: February 26, 2021 


To: Rachel DiFranco and Robbie Barton (City of Fremont) 


From: Honey Walters, Hannah Kornfeld, and Angie Xiong (Ascent Environmental) 


Subject: City of Fremont Climate Action Plan 2.0 Emissions Forecast Scenarios Technical 
Memorandum 


INTRODUCTION 
The City of Fremont (City) has long been on the forefront of climate action. The City completed its first greenhouse 
gas (GHG) inventory and appointed a Green Task Force in 2008 to call upon the City to adopt GHG reduction targets 
and develop a Climate Action Plan (CAP). The City adopted its first CAP in 2012, which includes a GHG emissions 
reduction target for the year 2020 based on a 2005 baseline year. 


The City is currently preparing an updated CAP (CAP 2.0) that will lay out near-, medium-, and long-term pathways to 
achieve carbon neutrality by 2045 while also advancing the City’s commitments to mobility, affordable housing, 
economic development, innovation, safety, and quality of life. The first phase of developing the CAP 2.0 was 
conducted by City staff and included an update of the community-wide and municipal operations inventories for 
2015, 2017, and 2018. The second phase, as described in this technical memorandum (Tech Memo #1), was estimating 
GHG emissions forecasts for 2030, 2045, and 2050 in alignment with Senate Bill (SB) 32 of 2016, Executive Order B-
55-18 and the City’s Carbon Neutrality resolution, and Executive Order B-30-15, respectively. Three different forecast
scenarios have been prepared: a legislative-adjusted business-as-usual (BAU) forecast, a zero-carbon energy forecast,
and a balance of advanced mitigation measures forecast. Tech Memo #1 provides the results of the 2018
communitywide GHG emissions inventory and emissions forecasts, as well as associated methods, assumptions,
emissions factors, and data sources used to develop the updated emissions inventory and forecasts.


ORGANIZATION OF THIS MEMORANDUM 
This memorandum consists of three main parts: 


 Section 1: Summary of Inventory Results presents an overview of the updated communitywide 2018 GHG
emissions inventory for the City.


 Section 2: Emissions Forecasts summarizes the forecasted GHG emissions under three different scenarios for the
years 2030, 2045, and 2050. Each forecast scenario also summarizes the data, methods, and assumptions used in
the forecasts.
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 Section 3: Gap Analysis illustrates the emissions gap between the forecasted GHG emissions and the City’s 
adopted GHG reduction targets. This gap indicates the quantity of emissions reductions that will need to be met 
through local action. 


1 SUMMARY OF INVENTORY RESULTS 


1.1 2018 COMMUNITY INVENTORY RESULTS 
Based on the modeling conducted, communitywide sources generated 1,242,640 metric tons of carbon dioxide equivalent 
(MTCO2e) in 2018. Major emissions sectors included residential building energy use, nonresidential building energy use, 
and on-road transportation. Table 1 and Figure 1 present the City’s 2018 GHG emissions inventory by sector.  


Table 1 2018 City of Fremont Community Greenhouse Gas Inventory 


Sector 2018 Emissions 


(MTCO2e/year) Percent of Total 


Residential Building Energy 172,974 14% 


Nonresidential Building Energy  177,163 14% 


On-Road Transportation 783,601 63% 


Off-Road Vehicles and Equipment 46,172 4% 


BART 997 <1% 


Solid Waste 57,018 5% 


Water Supply 577 <1% 


Wastewater Treatment 4,135 <1% 


Total 1,242,640 100% 
Notes: Totals may not sum exactly due to independent rounding. BART = Bay Area Rapid Transit; MTCO2e/year = metric tons of carbon dioxide 
equivalent per year. 


Source: City of Fremont 2020 
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Figure 1  2018 City of Fremont Community Greenhouse Gas Inventory 
 


Table 2 shows a comparison of the City’s 2005 inventory alongside the updated 2018 results. In general, the 
organization of the 2018 inventory is consistent with that of the 2005 inventory. The primary difference is that the 
2018 inventory includes the off-road vehicles sector. Additionally, the 2018 inventory includes emissions from 
nonresidential back-up generators, as well as cleaner electricity offered by East Bay Community Energy (EBCE), which 
began serving the community in 2018. 


Based on the modeling conducted, a 24 percent decrease in emissions from the 2005 inventory was reported. All 
sectors showed decreases in emissions, except for solid waste, which increased primarily due to a difference in 
accounting methodology. Specific examples and further comparison between the two inventories are included in 
Section 2 on a per-sector basis. In general, differences in emissions between the two inventories can be explained by:  


 the inclusion of emissions from nonresidential back-up generators, EBCE electricity, and off-road equipment 
categories; 


 adjustments in calculation methodologies (e.g., equations and emission factors);  


 differences in data sources between the two inventories; and 


 changes in actual activity levels within the city since 2005 (e.g., population increase, number of buildings, building 
energy use, and vehicle travel).  


Table 2 Comparison of City of Fremont Community Greenhouse Gas Inventories (2005 and 2018) 


Sector 2005 Inventory 
(MTCO2e/year) 


2018 GHG Inventory 
(MTCO2e/year) 


Difference 
(MTCO2e/year) 


Percent change  
from 2005 


Residential Building Energy 245,222 172,974 -72,248 -29% 


Nonresidential Building Energy  440,150 177,163 -262,987 -60% 


On-Road Transportation 865,002 783,601 -81,410 -9% 


Nonresidential Building 
Energy, 14%


Residential 
Building Energy, 


14%


On-Road 
Transportation, 


63%


BART, 0.1%


Off-Road Vehicles, 4%


Solid Waste, 5% Water Supply, 
0.0%


Wastewater 
Treatment, 0.3%
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Off-Road Vehicles and Equipment1 34,988 46,172 +11,184 +32% 


BART 2,111 997 -1,114 -53% 


Solid Waste 36,256 57,018 +20,762 +57% 


Water Supply 4,210 577 -3,328 -79% 


Wastewater Treatment 7,025 4,135 -2,890 -41% 


Total 1,634,965 1,242,640 -392,325 -24% 
Notes: Totals may not sum exactly due to independent rounding; BART = Bay Area Rapid Transit; GHG = greenhouse gas; MTCO2e/year = metric 
tons of carbon dioxide equivalent per year; NA = Not available.  
1 Off-road vehicles and equipment sector was not included in the original 2005 inventory that was incorporated into the City’s 2012 CAP. The CAP 
2.0 adds the off-road sector to the 2005 baseline, 2018 inventory update, and all forecast years using the same methodology. 


Source: City of Fremont 2020 


2 GHG EMISSIONS FORECASTS TO 2030, 2045, AND 2050 
The legislative-adjusted BAU emissions forecast, zero-carbon scenario forecast, and balanced scenario forecast 
provide the City with assessments of how the community’s GHG emissions would change over time without further 
action from the City. The legislative-adjusted BAU emissions forecast only includes emissions reductions associated 
with implementation of adopted federal and State legislation and regulations and does not include goals established 
by executive orders or targets established by federal or State agencies outside of adopted legislation and regulations. 
The legislative-adjusted BAU forecast also does not account for regional or local targets that may affect the City, such 
as those established by the Bay Area Air Quality Management District, EBCE, StopWaste, or others. Further, this 
forecast scenario does not incorporate possible emissions reductions due to advancements in clean energy 
technology deployment such as zero emission vehicle adoption and installation of solar photovoltaics on building 
rooftops. Therefore, the legislative-adjusted BAU emissions forecast scenario should be interpreted as the absolute 
minimum emissions reductions that could be achieved over the forecasted timeline. This forecast serves as the 
starting point from which local GHG emissions reduction measures are formed. 


All forecast scenarios include projected emissions for the City’s target years of 2030 and 2045, as well as 2050 to align 
with the State’s long-term goals. These forecasts can inform the City’s selection of GHG reduction strategies by 
identifying the relative contribution of different sectors and activities to the City’s future emissions totals, and the 
magnitude of reductions anticipated from State and federal actions (e.g., adopted and proposed rules, regulation, 
plans, and programs) for the different sectors and activities within the City’s jurisdiction. 


Various demographic factors were used to estimate future activity levels for each emissions sector and are shown in 
Table 3. Emissions associated with residential building energy, Bay Area Rapid Transit (BART) ridership, solid waste, water 
supply, wastewater treatment, and some off-road vehicle categories were scaled using population forecasts provided by 
the Metropolitan Transportation Commission (MTC) and the California Department of Finance. Nonresidential building 
energy, and several off-road vehicle categories were scaled using employment projections provided by MTC. Household 
forecasts were used for projections of lawn and garden equipment (one of the off-road categories). On-road 
transportation emissions were scaled using MTC’s vehicle miles traveled (VMT) estimate for the City, separated by 
passenger and commercial vehicles. All scaling factors were applied based on the percent change from 2018 activity 
levels for each target year. Refer to Attachment A for detailed calculations of scaling factors and forecasts. 
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Table 3 City of Fremont Demographic Forecasts 


Forecast Factor 2018 2030 2045 2050 


Population 232,685 239,610 283,656 290,591 


Households 73,467 79,215 89,560 91,750 


Employment  115,403 110,300 140,683 144,122 


Annual Vehicle Miles Traveled 


Passenger Vehicles 1,309,215,427 1,384,190,409 1,564,511,455 1,627,908,920 


Commercial Vehicles 263,167,145 335,258,854 399,945,546 417,631,081 
Source: MTC 2018; MTC 2020; California Department of Finance 2020; calculations conducted by Ascent Environmental in 2020 


2.1 LEGISLATIVE-ADJUSTED BAU FORECAST 
The legislative-adjusted BAU emissions forecast provides the City with an assessment of how the community’s 
emissions would change over time without further action from the City. In addition to accounting for the city’s 
growth, the legislative-adjusted BAU forecast accounts for legislative actions at the local, State, and federal levels that 
would affect emissions, such as regulatory requirements to increase vehicle fuel efficiency. A summary of legislative 
reductions applied is provided below in Table 4. 


Table 4 Legislative Reductions Summary 


Source Legislative Reduction Description Sectors Applied 


State SB 100 
Requires California energy utilities to procure 60 percent of electricity 


from renewable sources by 2030, and 100 percent carbon-free 
electricity by 2045. 


Building Energy, Water 


State 
California Building Energy 


Efficiency Standards (Title 24, 
Part 6) 


Requires all new buildings in California to comply with energy 
efficiency standards established by CEC. Building Energy 


State AB 341 Requires California to achieve a 75 percent solid waste diversion 
target by 2020. Solid Waste 


State Advanced Clean Car 
Standards 


Establishes GHG emission reduction standards for model years 2017 
through 2025 that are more stringent than federal CAFE standards. 
EPA and NHSTA SAFE Rule revokes California’s ACC Standards and 


amends CAFE Standards for model years 2021–2026. 


On-Road Transportation 


State Truck and Bus Regulation Requires diesel trucks and buses that operate in California to be 
upgraded to reduce GHG emissions. On-Road Transportation 


Federal 
Fuel Efficiency Standards for 
Medium- and Heavy-Duty 


Vehicles 


Establishes fuel efficiency standards for medium- and heavy-duty 
engines and vehicles. On-Road Transportation 


Federal EPA Off-Road Compression-
Ignition Engine Standards 


Establishes standards for phasing of EPA diesel engine tiers for off-
road compression-ignition equipment. Off-Road Vehicles 


Notes: AB = Assembly Bill; CAFE = Corporate Average Fuel Economy; CEC = California Energy Commission; EPA = U.S. Environmental Protection 
Agency; GHG = greenhouse gas; NHTSA = National Highway Traffic Safety Administration; SAFE Rule = Safer Affordable Fuel-Efficient Vehicle Rule; 
SB = Senate Bill.   


Source: Ascent Environmental 2020 
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Legislative-adjusted BAU forecasts are included below in Table 5. The City’s legislative-adjusted BAU emissions would 
decrease by 13 percent between 2018 and 2045 and decrease by 12 percent between 2018 and 2050, despite an 
increase in population of 22 percent by 2045 and 25 percent by 2050, from 2018 levels. Emissions forecasts are 
detailed for each sector and discussed below. 


Table 5 City of Fremont 2018 GHG Emissions Inventory and Legislative-Adjusted BAU Forecast (MTCO2e/year) 


Sector 2018 2030 2045 2050 


Residential Building Energy 172,974 157,096 147,281 148,337 


Nonresidential Building Energy  177,163 133,693 134,984 126,861 


On-Road Transportation 783,601 670,547 680,791 704,698 


Off-Road Vehicles and Equipment 46,172 53,251 68,442 71,018 


BART 997 1,027 1,216 1,245 


Solid Waste 57,018 33,934 40,172 40,048 


Water Supply 577 128 0 0 


Wastewater Treatment 4,135 3,741 3,686 3,776 


Total 1,242,640 1,053,414 1,076,571 1,095,984 
Notes: Total may not sum exactly due to independent rounding. BART = Bay Area Rapid Transit; BAU = business-as-usual; GHG = greenhouse gas; 
MTCO2e/year = metric tons of carbon dioxide equivalent per year.  


Source: Forecasts prepared by Ascent Environmental in 2020 


2.2 BUILDING ENERGY 
Emissions from future electricity and natural gas use were estimated by multiplying anticipated energy use with 
forecasted emission factors. Future energy use was forecasted in three parts. First, energy use was scaled by the 
anticipated population and employment growth detailed in Table 4. Second, electricity emissions factors were aligned 
with California’s Renewables Portfolio Standard (RPS) targets for the years forecasted. Electricity emissions factors are 
anticipated to decline based on current regulations, while natural gas emission factors stay constant. Third, energy 
intensity factors were adjusted to reflect increased stringency expected under California’s Title 24 building energy 
efficiency standards (i.e., 2019 standards which became effective in 2020), which are expected to achieve decreases in 
electricity and natural gas consumption in new construction. The assumptions made regarding energy efficiency and 
future electricity emission factors are described in the sections below. Additionally, diesel consumption associated 
with back-up generators was estimated for nonresidential building energy based on anticipated employment growth. 
Table 6 summarizes the legislative factors used to scale building energy use by energy type. 


Table 6 Building Energy Emissions Forecast Methods and Legislative Reductions by Source 


Energy Type 
Forecast Methods 


Scale Factor Applied Legislative Reductions 


Electricity  
Scaled by population growth for residential building 


energy; scaled by employment growth for 
commercial/industrial building energy. 


RPS achieved to date and scheduled targets (i.e., 33 percent 
renewable by 2020, 60 percent renewable by 2030) applied 
to PG&E’s emission factors. EBCE committed to 100 percent 
clean electricity by 2030. Accounts for 2019 Title 24 energy 


efficiency gains in new construction. 


Natural Gas 
Scaled by population growth for residential building 


energy; scaled by employment growth for 
commercial/industrial building energy. 


Accounts for Title 24 energy efficiency gains in new 
construction. 
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Back-Up Generators Scaled by employment growth for diesel consumption used 
for emergency power in commercial/industrial buildings. None. 


Notes: EBCE = East Bay Community Energy; PG&E = Pacific Gas & Electric Company; RPS = Renewable Portfolio Standard.  
Source: Ascent Environmental 2020 


Residential Building Energy 
Between 2018 and 2050, electricity and natural gas emissions from residential buildings would decrease by 14 percent 
from 172,974 to 148,337 MTCO2e per year with legislative adjustments and considering overall population growth of 
25 percent over the same period. Table 7 shows the baseline and legislative-adjusted BAU forecasted emissions from 
the residential building energy sector by energy type for 2018, 2030, 2045, and 2050. 


Table 7 Residential Building Energy Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 


Energy Type 2018 2030 2045 2050 


Electricity  32,940 16,518 0 0 


Natural Gas 140,034 140,578 147,281 148,337 


Total Residential Building Energy Emissions 172,974 157,096 147,281 148,337 
Notes: Totals may not sum exactly due to independent rounding. BAU = business-as-usual; MTCO2e/year = metric tons of carbon dioxide 
equivalent per year. 
Source: Forecasts prepared by Ascent Environmental in 2020 


Nonresidential Building Energy 
Between 2018 and 2050, electricity and natural gas emissions from commercial and industrial buildings would 
decrease by 28 percent from 177,163 to 126,861 MTCO2e per year with legislative adjustments and considering job 
growth of 25 percent over the same period. Table 8 shows the baseline and legislative-adjusted BAU forecasted 
emissions for the commercial and industrial building energy sector by energy type for 2018, 2030, 2045, and 2050. 


Table 8 Nonresidential Building Energy Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 
Energy Type 2018 2030 2045 2050 


Electricity  57,750 19,661 0 0 
Natural Gas 119,305 113,925 134,851 126,724 
Diesel 109 104 133 137 
Total Nonresidential Building Energy Emissions 177,163 133,690 134,984 126,861 


Notes: Totals may not sum exactly due to independent rounding. BAU = business-as-usual; MTCO2e/year = metric tons of carbon dioxide 
equivalent per year. 
Source: Forecasts prepared by Ascent Environmental in 2020 


ELECTRICITY EMISSIONS FACTORS 
Emissions from the building energy sector would see gradual declines through 2050 without additional City action, 
despite population and employment growth, due to State measures already in place. Electricity emissions factors for 
carbon dioxide (CO2) are based on Pacific Gas & Electric’s (PG&E) reported emission factors for 2018, which were 
provided by PG&E directly (The Climate Registry n.d.). Electricity emissions factors for methane (CH4) and nitrous 
oxide (N2O) were obtained from the U.S. Environmental Protection Agency’s (EPA’s) Emissions & Generation Resource 
Integrated Database (eGRID) 2018 GHG Annual Output Emission Rates (EPA 2020).  
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California utility providers, including PG&E, are required to reach a 33 percent renewable electricity generation mix by 
2020 and 60 percent by 2030, and 100 percent carbon-free electricity by 2045, pursuant to SB 100. PG&E’s 2030 
emissions factor shall be 113 pounds of CO2 per megawatt hour (lb CO2/MWh), and the 2045 and 2050 emissions 
factors shall be 0 lb CO2/MWh. CH4 and N2O electricity emissions factors in future years are assumed follow the same 
trends as the CO2 emissions factors. 


In 2018, EBCE began to enroll Fremont residents and businesses into its electricity service. By the end of 2018, 
approximately 87 percent of Fremont residents, and 51 percent of commercial and industrial consumers were served by 
PG&E electricity, with the remaining being served by EBCE. EBCE currently offers customers various tiers for electricity, 
ranging from 62 percent to 100 percent carbon-free. Most residents and businesses in the city that opted into EBCE 
received the lowest tier of electricity (First Tier) (i.e., 62 percent carbon-free). However, in December 2020, the EBCE 
Board of Directors approved a policy to achieve 100 percent carbon-free electricity by 2030 (EBCE 2020). Therefore, 
EBCE’s 2030, 2045, and 2050 emissions factors is projected to be 0 lb CO2/MWh. CH4 and N2O electricity emissions 
factors in future years are assumed to also be 0 lb/MWh. 


NATURAL GAS EMISSIONS FACTORS 
Natural gas emissions are based on The Climate Registry’s 2019 default emission factors, which are estimated to be 
11.7 pounds of CO2e per therm. Emissions rates associated with natural gas combustion are not anticipated to change 
over time, as there are no legislative actions that would reduce the energy intensity of natural gas. 


DIESEL EMISSIONS FACTORS 
Emissions from diesel fuel used to power back-up generators are based on The Climate Registry’s 2019 default 
emission factors, which are estimated to be 0.12 pounds of CO2e per standard cubic foot of diesel fuel. Emissions 
rates associated with diesel combustion are not anticipated to change over time, as there are no legislative actions 
that would reduce the energy intensity of diesel. 


ENERGY EFFICIENCY 
The State’s Title 24 Building Energy Efficiency Standards, updated every three years, apply to both new construction 
and existing buildings. The 2019 Title 24 standards went into effect January 2020. The California Energy Commission 
(CEC) estimated that new residential buildings built to the 2019 standards are 53 percent more efficient than 
residential buildings built to the previous standards, which includes both energy efficiency savings and reduced 
electricity emissions due to the onsite solar requirements (CEC 2018). CEC estimates that new nonresidential built to 
the 2019 standards are 30 percent more efficient than nonresidential buildings built to the previous standards (CEC 
2018). In addition to the current iteration of Title 24, previous versions of Title 24 have also achieved energy 
efficiencies for residential and nonresidential buildings. Since 2008, energy efficiency savings have been quantified 
and the collective impact of Title 24 was accounted for in the forecasted emissions. 


Forecasts for future building energy use accounts for Title 24 Building Energy Efficiency Standards. It is assumed that 
all new residential construction taking place between 2020 and 2050 would be 75 percent more energy-efficient than 
buildings constructed to 2008 Title 24 standards and nonresidential construction taking place between 2020 and 
2050 would be 53 percent more energy-efficient compared to buildings constructed to meet 2008 Title 24 standards. 
This includes the energy efficiencies gained through the 2008, 2013, 2016, and 2019 versions of Title 24. Additional 
efficiencies to be achieved in future code cycles are yet unknown and therefore not factored into the forecast. 
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2.3 TRANSPORTATION 


On-Road Transportation 
Between 2018 and 2050, GHG emissions from on-road transportation would decrease by approximately 10 percent 
from 783,601 to 704,698 MTCO2e per year based on future vehicle emission factors modeled in the California Air 
Resources Board’s (CARB’s) Emission Factor (EMFAC) 2017 model, despite an increase in VMT of 59 percent. With 
respect to the legislative adjustments included in this forecast, State and federal policies and associated regulations 
incorporated in the on-road transportation sector include the Pavley Clean Car Standards, Advanced Clean Car (ACC) 
Standards, and fuel efficiency standards for medium- and heavy-duty vehicles. These policies are already included in 
EMFAC 2017’s emission factor estimates and forecasts. It should be noted that the Low Carbon Fuel Standard was 
excluded in EMFAC 2017 forecasts because most of the emission benefits originate from upstream fuel production 
and do not directly reduce emissions in the City’s GHG inventory or forecasts.  


While the legislative-adjusted forecasts use EMFAC 2017 to estimate on-road transportation emissions, an additional 
adjustment had to be made off model due to changes in federal policy. In April 2020, the EPA and the National 
Highway Traffic Safety Administration finalized Part Two of the Safer Affordable Fuel-Efficient Vehicle Rule (SAFE 
Rule). Part Two of the SAFE Rule addresses Corporate Average Fuel Economy (CAFE) Standards for passenger cars 
and light-duty trucks for model year 2021–2026. CARB has provided adjustment factors to account for the anticipated 
changes in emissions outputs from CARB’s EMFAC 2017 model based on the impacts of SAFE Rule Part Two (CARB 
2020). These adjustments were made for all gasoline–powered light-duty vehicles (i.e., passenger and light-duty 
trucks) for each of the City’s target years.  


Table 9 summarizes the legislative reductions used to forecast on-road vehicle emissions. 


Table 9 On-Road Transportation Forecast Methods and Legislative Reductions by Source 


Source 
Forecast Methods 


Scale Factor Applied Legislative Reductions 
Passenger Vehicles 


Scaled by VMT estimates 
provided by MTC 


EMFAC forecasts vehicle fleet distributions by vehicle type and the emissions factors 
anticipated for each vehicle category based on both vehicle emissions testing and approved 


legislative reductions. EMFAC’s forecasts incorporate the effects of the ACC Standards, 
federal CAFE standards, and fuel efficiency standards for medium- and heavy-duty vehicles, 


as well as truck and bus regulations. An off-model adjustment, provided by CARB, was 
taken to account for the SAFE Rule’s impact on GHG emissions for model years 2021–2026. 


Commercial Vehicles 


Notes: ACC = Advanced Clean Cars; CARB = California Air Resources Board; MTC = Metropolitan Transportation Commission; EMFAC = California 
Air Resources Board’s EMisson FACtor model; GHG = greenhouse gas; SAFE Rule = Safer Affordable Fuel-Efficient Vehicles Rule; VMT = vehicle 
miles traveled. 
Source: Ascent Environmental 2020 


Table 10 shows the baseline and legislative-adjusted BAU forecasted emissions from on-road transportation for 2018, 
2030, 2045, and 2050. 


Table 10 On-Road Transportation Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 
Source 2018 2030 2045 2050 


Passenger Vehicles  430,168 315,987 309,785 320,250 
Commercial Vehicles 353,434 354,559 371,006 384,448 
Total On-Road Transportation Emissions 783,601 670,547 680,791 704,698 


Notes: BAU = business-as-usual; MTCO2e/year = metric tons of carbon dioxide equivalent per year. 
Source: Forecasts prepared by Ascent Environmental in 2020 
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Off-Road Transportation 
Between 2018 and 2050, emissions associated with off-road vehicles used in the city would increase by 53 percent 
from 46,318 to 71,018 MTCO2e per year, with legislative adjustments applied and considering growth in various 
demographics, as shown in Table 11. With respect to the legislative adjustments in the off-road vehicle sector, 
emission factors were used from CARB’s OFFROAD 2007 and 2017 models, which incorporate regulatory actions such 
as reformulated fuels and more stringent emission standards. Table 11 summarizes the legislative reductions used to 
forecast off-road vehicle emissions. 


Table 11 Off-Road Transportation Forecast Methods and Legislative Reductions by Source 


Off-Road Category 
Forecast Methods 


Scale Factor Applied Legislative Reductions 
Agricultural Equipment Acres of agricultural land 


OFFROAD2007 and OFFROAD2017 emission 
factor considerations include EPA off-road 
compression-ignition engine standards 
implementation schedule. 


Construction and Mining Equipment Change in service population 
Entertainment Equipment Population 
Industrial Equipment Acres of industrial land 
Lawn and Garden Equipment Households 
Light Commercial Equipment Employment 
Pleasure Craft Population 
Recreational Equipment Population 
Transport Refrigeration Units Share of Road Miles in Alameda County 


Notes: EPA = U.S. Environmental Protection Agency; OFFROAD2007 = CARB’s OFFROAD2007 model; OFFROAD2017 = CARB’s OFFROAD2017 
model. 


Source: Ascent Environmental 2020 


Table 12 shows the baseline and legislative-adjusted BAU forecasted emissions from the off-road vehicle sector for 
2018, 2030, 2045, and 2050. 


Table 12 Off-Road Transportation Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 
Source 2018 2030 2045 2050 


Off-Road Vehicles  46,318 53,251 68,442 71,018 
Notes: BAU = business-as-usual; MTCO2e/year = metric tons of carbon dioxide equivalent per year. 


Source: Forecasts prepared by Ascent Environmental in 2020 


BART 
Between 2018 and 2050, emissions associated with BART ridership by Fremont residents would increase by 25 percent 
from 997 to 1,245 MTCO2e, considering anticipated population growth. There are no applicable legislative reductions 
that can be quantified for BART operations. Table 13 shows the baseline and legislative-adjusted BAU forecasted 
emissions from BART for 2018, 2030, 2045, and 2050. 
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Table 13 BART Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 
Source 2018 2030 2045 2050 


BART  997 1,027 1,216 1,245 
Notes: BART = Bay Area Rapid Transit; BAU = business-as-usual; MTCO2e/year = metric tons of carbon dioxide equivalent per year. 


Source: Forecasts prepared by Ascent Environmental in 2020 


2.4 SOLID WASTE 
Between 2018 and 2050, solid waste emissions generated from the city would decrease by 30 percent from 57,018 to 
40,048 MTCO2e per year, with legislative adjustments applied and considering population growth of 34 percent over 
the same time. Table 14 summarizes the legislative reductions used to forecast emissions from the solid waste sector.  


Table 14 Solid Waste Forecast Methods and Legislative Reductions by Source 


Source 
Forecast Methods 


Scale Factor Applied Legislative Reductions 


Landfill Disposal Scaled by population growth Assumes California’s 75 percent waste diversion 
goal would be achieved and maintained by 2030. 


Source: Ascent Environmental 2020 


The forecasts shown in Table 15 below account for the CH4 and CO2 emissions from waste decay generated annually. 
With respect to solid waste generation, the California Department of Resources Recycling and Recovery (CalRecycle) 
established a target pursuant to AB 341 (Chapter 476, Statutes of 2011) to achieve a statewide waste diversion of 75 
percent by 2020, which is equivalent to a disposal rate of 2.7 pounds of waste per resident per day. The City’s waste 
disposal tonnage, disposal rates, and disposal targets are reported to CalRecycle by year. These data show that the 
City’s disposal rate was 4.7 pounds of waste per resident per day in 2018, or approximately a 56 percent diversion 
rate. Emission forecasts for this sector assume the City’s disposal rate would meet the 2.7 pounds per day per 
resident diversion target by 2030 (i.e., 75 percent diversion rate) and then remain constant through 2050. 


Table 15 shows the baseline and legislative-adjusted BAU forecasted emissions from the solid waste sector for 2018, 
2030, 2045, and 2050. 


Table 15 Solid Waste Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 
Activity 2018 2030 2045 2050 


Total Solid Waste Emissions 57,018 33,934 40,172 40,048 
Notes: BAU = business-as-usual; MTCO2e/year = metric tons of carbon dioxide equivalent per year. 
Source: Forecasts prepared by Ascent Environmental in 2020 


2.5 WATER AND WASTEWATER 
Between 2018 and 2050, water- and wastewater-related emissions from the city would decrease by 18 percent from 
4,713 to 3,869 MTCO2e per year, with legislative adjustments and considering population growth of 34 percent over 
the same time. This change reflects an increase in water consumption and wastewater generation with lower 
electricity factors because of the 2030 and 2045 RPS targets, consistent with SB 100 legislative actions described 
above. Table 16 summarizes the legislative reductions used to forecast water and wastewater emissions. 
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Table 16 Water and Wastewater Forecast Methods and Legislative Reductions by Source 


Source 
Forecast Methods 


Scale Factor Applied Legislative Reductions 


Water Consumption Scaled by population growth Assumes electricity use for pumping, conveyance, and treatment follow 
the 2030 RPS schedule and 2045 carbon-free electricity requirements. 


Wastewater Treatment Scaled by population growth Assumes electricity use for pumping, conveyance, and treatment follow 
the 2030 RPS schedule and 2045 carbon-free electricity requirements. 


Notes: RPS = Renewable Portfolio Standard. 
Source: Ascent Environmental 2020 


Table 17 shows the baseline and legislative-adjusted BAU forecasted emissions from water- and wastewater-related 
sources for 2018, 2030, 2045, and 2050. Population growth rates and electricity emission factors are detailed in Table 
3 and Section 2.2. 


Table 17 Water and Wastewater Legislative-Adjusted BAU Emissions Forecasts (2018–2050) (MTCO2e/year) 
Activity 2018 2030 2045 2050 


Water Supply  577 128 0 0 
Wastewater Treatment 4,135 3,741 3,686 3,776 
Total Water and Wastewater Emissions 4,713 3,869 3,686 3,776 


Notes: Totals may not sum exactly due to independent rounding. BAU = business-as-usual; MTCO2e = metric tons of carbon dioxide equivalent. 


Source: Forecasts prepared by Ascent Environmental in 2020 


2.6 DISCUSSION 
As discussed above and shown in Table 5, the City’s legislative-adjusted BAU emissions would decrease by 15 percent 
between 2018 and 2030. This is a result of reductions that would be achieved from numerous legislative reductions, 
despite anticipated growth, including: 


 A greater renewable mix in California’s electricity supply (60 percent renewable by 2030); 


 Greater building energy efficiency through compliance with 2019 Title 24 standards (53 percent energy reduction 
for residential, 30 percent for nonresidential); 


 Reductions in on-road vehicle emission factors forecasted in EMFAC2017; 


 Reductions in off-road vehicle emission factors forecasted in OFFROAD2007; and 


 Achieving and maintaining a waste diversion goal of 75 percent, pursuant to AB 341. 


From 2030 to 2050, fewer new legislative actions are assumed to be in place due to lack of available information 
about potential State or federal actions beyond 2030. Section 2.7, “Additional Forecast Scenarios,” discusses the 
potential measures that the State could adopt through legislation to reduce GHG emissions beyond 2030.  


2.7 ADDITIONAL FORECAST SCENARIOS 
Reducing GHG emissions in California has been the focus of the State government for approximately two decades. 
California’s 2017 Climate Change Scoping Plan (2017 Scoping Plan), prepared by CARB, outlines the main strategies 
California will implement to achieve the legislated GHG emissions target for 2030 and “substantially advance toward 
our 2050 climate goals” (CARB 2017:1,3,5,25–26). It identifies the reductions needed by each GHG emissions sector 
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(i.e., transportation, industry, electricity generation, agriculture, commercial and residential, pollutants with high 
global warming potential [GWP], and recycling and waste). 


Since adopting the 2017 Scoping Plan, the State has issued Executive Order B-55-18, which calls for statewide carbon 
neutrality by 2045. The next iteration of CARB’s Climate Change Scoping Plan is anticipated to address the reductions 
needed to meet this new goal. Development of the 2022 Climate Change Scoping Plan is already underway, and 
CARB recently released a report outlining potential pathways for the state to meet its carbon neutrality target. This 
report, titled “Achieving Carbon Neutrality in California,” provides three pathways for consideration (E3 2020:3): 


 High Carbon Dioxide Removal (CDR) scenario achieves an 80 percent reduction in GHG emissions by 2045 and 
relies most heavily on CO2 removal strategies (i.e., carbon sequestration or carbon capture and storage). 


 Zero-Carbon Energy scenario achieves zero fossil fuel emissions by 2045, with some remaining emissions from 
non-combustion and high GWP gases by 2045. CDR strategies are minimized in this scenario. 


 Balanced scenario represents a middle point between the High CDR and Zero-Carbon Energy scenarios in terms 
of energy-related GHG reduction. This scenario includes less CDR than the High CDR scenario, and more CDR 
than the Zero Carbon Energy scenario. 


The City’s legislative-adjusted BAU forecasts were used to derive two additional forecast scenarios, following CARB’s 
Zero Carbon Energy and Balanced scenarios. These forecast scenarios provide the City with the information needed 
to focus efforts on emissions sectors that have the most GHG reduction opportunities, considering what State 
legislative reductions could achieve in the future. The proposed measures in these scenarios provide an insight into 
the State’s planned trajectory and can help the City align with these efforts. The next two sections provide the City’s 
forecasted GHG emissions under each of these scenarios. 


Zero-Carbon Energy Scenario Forecast 
The Zero-Carbon Energy scenario evaluates the impact of “earlier, more rapid, and more complete deployment of 
electrification strategies in buildings, transportation, and some industrial processes, as well as deployment of more 
speculative technologies such as electric aviation and hydrogen fuel-cell trains” (E3 2020:4). Not all the measures included 
in the Zero-Carbon Energy scenario are applicable to the City’s forecasts and some measures are not quantifiable yet due 
to lack of data and/or methodologies. Table 18 shows the full list of measures included in the Zero-Carbon Energy scenario 
and identifies which measures have been quantified and applied to the City’s emissions forecast. 


Table 18 Zero-Carbon Energy Scenario Measures and Applicability 
Sector Measure Applicability 


Low-Carbon Fuels 


 0.4 EJ of advanced biofuels for: 
 On- and off-road ground transportation 
 Renewable aviation fuel 
 Biomethane for electricity generation 


 0.3 EJ of hydrogen for: 
 Pipeline gas demand 
 Direct hydrogen combustion in industry 
 HDV fuel cell transportation 


 0.04 EJ of synthetic natural gas for: 
 Industry gas demand 


Not applied because upstream emissions related to low 
carbon fuels (and all transportation fuels) are not 
included in EMFAC or OFFROAD models. Therefore, an 
adjustment to fuel carbon content cannot be applied to 
the models. 


Buildings 
 100 percent sales of electric appliances by 2030 
 All gas end uses retired by 2045 


Applied to nonresidential and residential building energy 
use. All natural gas uses eliminated by 2045 and no new 
natural gas appliances between 2030 and 2045. Existing 
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Sector Measure Applicability 
 SB 350 doubling of AAEE is met by 2030 electricity and natural gas consumption reduced by half 


from 2018 baseline to 2030. 


Transportation 


 100 percent new BEV sales for LDV by 2030 
 100 percent new BEV sales for MDV by 2030 
 50 percent new BEV, 50 percent new HFCV sales for 


HDV by 2035 
 75 percent rail electrification, 25 percent rail powered by 


hydrogen 
 50 percent of in-state aviation electrified 


Adjusted EMFAC emissions factors to account for 100 
percent zero emission LDVs, MDVs, and HDVs by 2030 
for new cars. Rail and aviation electrification are not 
applied because these sources were not quantified in 
inventory or legislative-adjusted forecast. 


Industry & 
Agriculture 


 53 percent of energy demand met with electricity 
 19 percent of energy demand met with hydrogen 
 15 MMT CCS for cement and glass 
 100 percent reduction in agriculture emissions 
 100 percent reduction in energy demand from oil and 


gas extraction and petroleum refining 


Reduced total energy consumption for industrial uses 
based on anticipated increase in demand met from 
electricity and hydrogen. No agriculture or other 
industrial processes were quantified because they are not 
included in the City’s inventory or legislative-adjusted 
forecast. 


Electricity 
 Remaining dispatchable gas capacity is fueled with 


biomethane 
 100 percent zero carbon generation 


No additional reductions applied because SB 100 already 
requires 100 percent zero carbon electricity by 2045. 


High GPW  


 Emissions reductions relative to 2020: 
 23 percent for landfill and wastewater methane 
 100 percent for pipeline fugitive methane 
 41 percent for agricultural methane 
 75 percent for HFCs/refrigerants 


Not applied because high GWP gases were not included 
in inventory or legislative-adjusted forecast. 


Carbon Dioxide 
Removal 


 32 MMT per year of carbon dioxide removal by 2045 Not applied because carbon dioxide removal is not an 
emissions source. 


Notes: AAEE = additional achievable energy efficiency; BEV = battery electric vehicle; CCS = carbon capture and storage; EJ = exajoules; GWP = 
global warming potential; HDV = heavy-duty vehicles; HFCs = hydrofluorocarbons; HFCV = hydrogen fuel cell vehicle; LDV = light-duty vehicles; 
MDV = medium-duty vehicles; MMT = million metric tons; SB = Senate Bill.  


Source: E3 2020; calculations performed by Ascent Environmental in 2020 


After applying measures identified in the Zero-Carbon Energy scenario to the City’s legislative-adjusted BAU forecast, 
community-wide emissions would decrease by 82 percent between 2018 and 2050. The impact of the Zero-Carbon 
Energy scenario on the City’s legislative-adjusted BAU forecast is shown in Table 19. 


Table 19 City of Fremont GHG Emissions Inventory and Zero-Carbon Energy Scenario Forecast (MTCO2e/year) 
Sector 2018 2030 2045 2050 


Residential Building Energy 172,974 79,137 0 0 
Nonresidential Building Energy  177,163 78,757 36,581 31,923 
On-Road Transportation 783,601 632,827 83,352 85,920 
Off-Road Vehicles and Equipment 46,318 43,610 55,122 56,312 
BART 997 1,027 1,216 1,245 
Solid Waste 57,018 33,934 40,172 40,048 
Water Supply 577 128 0 0 
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Wastewater Treatment 4,135 3,741 3,686 3,776 
Total 1,242,786 873,161 220,129 219,225 


Notes: Total may not sum exactly due to independent rounding. BAU = business-as-usual; GHG = greenhouse gas; MTCO2e/year = metric tons of 
carbon dioxide equivalent per year. 


Source: Forecasts prepared by Ascent Environmental in 2020 


2.8 BALANCED SCENARIO FORECAST 
The balanced scenario “still relies on rapid development of electrification and other carbon mitigation strategies, [but] the 
deployment of electrification technologies is not as rapid as in the zero-carbon energy scenario…[and] includes less 
reliance on some of the most expensive carbon mitigation measures, such as synthetic natural gas in the pipeline” (E3 
2020:4–5). Not all the measures included in the Balanced scenario are applicable to the City’s forecasts and some measures 
are not yet quantifiable due to lack of data and/or methodologies. Table 20 shows the full list of measures included in the 
Balanced scenario and identifies which measures have been quantified and applied to the City’s emissions forecast. 


Table 20 Balanced Scenario Measures and Applicability 


Sector Measure Applicability 


Low-Carbon Fuels 


 0.4 EJ of advanced biofuels for: 
 On- and off-road ground transportation 
 Renewable aviation fuel 
 Biomethane for electricity generation 


 0.3 EJ of hydrogen for: 
 Pipeline gas demand 
 Direct hydrogen combustion in industry 
 HDV fuel cell transportation 


Not applied because low-carbon fuels are 
considered upstream emissions and are not 
included in the inventory or legislative-adjusted 
forecast. 


Buildings 
 100 percent sales of electric appliances by 2035 
 SB 350 doubling of AAEE is met by 2030 


Applied to nonresidential and residential building 
energy use. No new natural gas appliances 
between 2035 and 2045. Existing electricity and 
natural gas consumption reduced by half from 
2018 baseline to 2030. 


Transportation 


 100 percent new BEV sales for LDV by 2035 
 100 percent new BEV sales for MDV by 2035 
 45 percent new BEV, 48 percent new HFCV sales for HDV by 


2035 
 75 percent rail electrification 


Adjusted EMFAC emissions factors to account for 
100 percent zero emission LDVs and MDVs, and 
93 percent zero emission HDVs by 2035 for new 
cars. Rail electrification is not applied because this 
source was not quantified in inventory or 
legislative-adjusted forecast. 


Industry & 
Agriculture 


 44 percent of energy demand met with electricity 
 16 percent of energy demand met with hydrogen 
 18 MMT CCS for cement and glass 
 90 percent reduction in agriculture emissions 
 90 percent reduction in energy demand from oil and gas 


extraction and petroleum refining 


Reduced total energy consumption for industrial 
uses based on anticipated increase in demand 
met from electricity and hydrogen. No agriculture 
or other industrial processes were quantified 
because they are not included in the City’s 
inventory or legislative-adjusted forecast. 


Electricity 
 Remaining dispatchable gas capacity is fueled with biomethane 
 100 percent zero carbon generation 


No additional reductions applied because SB 100 
already requires 100 percent zero carbon 
electricity by 2045. 
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Sector Measure Applicability 


High GPW  


 Emissions reductions relative to 2020: 
 23 percent for landfill and wastewater methane 
 72 percent for pipeline fugitive methane 
 41 percent for agricultural methane 
 75 percent for HFCs/refrigerants 


Not applied because high GWP gases were not 
included in inventory or legislative-adjusted 
forecast. 


Carbon Dioxide 
Removal 


 57 MMT per year of carbon dioxide removal by 2045 Not applied because carbon dioxide removal is 
not an emissions source. 


Notes: AAEE = additional achievable energy efficiency; BEV = battery electric vehicle; CCS = carbon capture and storage; EJ = exajoules; GWP = 
global warming potential; HDV = heavy-duty vehicles; HFCs = hydrofluorocarbons; HFCV = hydrogen fuel cell vehicle; LDV = light-duty vehicles; 
MDV = medium-duty vehicles; MMT = million metric tons; SB = Senate Bill.  


Source: E3 2020; calculations performed by Ascent Environmental in 2020 


After applying measures identified in the Balanced scenario to the City’s legislative-adjusted BAU forecast, 
community-wide emissions would decrease by 61 percent between 2018 and 2050. The impact of the Balanced 
scenario on the City’s legislative-adjusted BAU forecast is shown in Table 21. 


Table 21 City of Fremont GHG Emissions Inventory and Balanced Scenario Forecast (MTCO2e/year) 


Sector 2018 2030 2045 2050 


Residential Building Energy 172,974 79,137 77,519 78,574 


Nonresidential Building Energy  177,163 78,757 90,336 82,213 


On-Road Transportation 783,601 670,547 219,169 228,554 


Off-Road Vehicles and Equipment 46,318 43,610 55,122 56,312 


BART 997 1,027 1,216 1,245 


Solid Waste 57,018 33,934 40,172 40,048 


Water Supply 577 128 0 0 


Wastewater Treatment 4,135 3,741 3,686 3,776 


Total 1,242,786 910,881 487,220 490,723 
Notes: Total may not sum exactly due to independent rounding. BAU = business-as-usual; GHG = greenhouse gas; MTCO2e/year = metric tons of 
carbon dioxide equivalent per year. 


Source: Forecasts prepared by Ascent Environmental in 2020 


Figure 2 depicts the relative impacts of the three emissions forecast scenarios on the City’s GHG emissions over time. 
It is important to note that Figure 2 only shows emissions sources and does not incorporate carbon sinks such as 
carbon sequestration or carbon capture and storage technologies, which is an integral part of achieving carbon 
neutrality.  
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Figure 2 City of Fremont Legislative-Adjusted Business-as-Usual Forecast Scenario, Zero-Carbon Energy 
Scenario, Balanced Scenario, and Emission Reduction Targets: 2030, 2045, and 2050 


3 GAP ANALYSIS 
Figure 3 below depicts the 2018 baseline and legislative-adjusted BAU GHG emissions forecasts by sector, as 
distinguished by the colored wedges. The sum of the wedges represents the anticipated annual GHG emissions each 
year. Each wedge shows how an emissions sector is expected to contribute to the community-wide GHG inventory 
over time. The reduction in residential and nonresidential building energy emissions between 2018 and 2050 
illustrates the effects of statewide renewable energy policies and building energy efficiency standards on these 
sectors. On-road transportation emissions are anticipated to decrease considering the legislative reductions applied, 
despite forecasted growth in VMT. Emissions associated with off-road vehicles and equipment are anticipated to 
increase due to employment and population growth outpacing legislative reductions. 


The black line indicates the City’s GHG reduction targets for 2030 and 2045. These targets are relative to the City’s 
2005 GHG inventory. The City’s GHG reduction targets are as follows: 


 2030 target: 55 percent below 2005 levels (735,734 MTCO2e); and 


 2045 target: carbon neutrality. 


The space between the trajectory of the black line and the top of the colored wedges represents the “gap” in 
emissions that will need to be addressed through local actions for the City to meet its future GHG reduction targets. 
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Figure 3 City of Fremont Legislative-Adjusted Business-as-Usual Forecast Emissions by Sector and Emission 
Reduction Targets: 2030, 2045, and 2050 


 


Based on the City’s adopted GHG reduction targets, achievement of these targets will require the City to reduce 
annual emissions by 317,680 MTCO2e in 2030; 1,076,571 MTCO2e in 2045; and 1,095,894 MTCO2e in 2050, as shown in 
Table 22. These emissions reductions are in addition to anticipated reductions provided by legislative actions at the 
State and federal levels. Supporting information and detailed calculation results are included in Attachment A. 


Table 22 City of Fremont GHG Emissions Reduction Targets and Legislative-Adjusted BAU Summary 


Source 2018 2030 2045 2050 


Baseline Emissions and Legislative-Adjusted 
BAU Forecast (MTCO2e) 1,242,786 1,053,414 1,076,571 1,095,984 


Target Percent Reduction Below Baseline (%)  NA 55 Carbon Neutrality Carbon Neutrality 


Target Annual Emissions (MTCO2e) NA 735,7341 0 0 


Reduction Needed to Meet Target (MTCO2e) NA 317,680 1,076,571 1,095,984 
Notes: GHG = greenhouse gas; BAU = business-as-usual, MTCO2e/year = metric tons of carbon dioxide equivalent per year; NA = not applicable. 
1 The 2030 target is based on an adjusted 2005 baseline that includes the off-road sector, as presented in this technical memorandum. This differs 
from the 2005 baseline included in the 2012 CAP. 


Source: Calculations conducted by Ascent Environmental in 2020 
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With respect to emissions beyond 2030, most adopted State and federal legislation and regulations have specific 
targets and policies that only address activities up to the year 2030. While advances in new technologies and State 
policy strategies may allow for additional significant reductions in the future, as shown in Tables 19 and 21 from the 
Zero-Carbon Energy and Balanced scenarios, respectively, specific legislative reductions that may occur between 
2030 and 2050 are largely unknown at this time. The reductions afforded by the Zero-Carbon Energy and Balanced 
scenarios are also depicted in Figures 4 and 5 below. 


Thus, estimated growth in future activities incrementally overtakes the reductions resulting from existing legislative 
actions. Where anticipated State regulations or programs are reasonably foreseeable, such as those included in 
Tables 18 and 20, they can be incorporated as complementary actions to locally based GHG reduction measures, as 
will be discussed in a subsequent technical memorandum. 


 


 


 


Figure 4 City of Fremont Zero Carbon Energy Scenario Forecast Emissions by Sector and Emission Reduction 
Targets: 2030, 2045, and 2050 
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Figure 5 City of Fremont Balanced Scenario Forecast Emissions by Sector and Emission Reduction Targets: 
2030, 2045, and 2050 
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GHG Forecast Data and Calculations 


Appendix A - Attachment I







Activity Units MT CO2e
CO2e % of 


Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Building Energy - Nonresidential 177,163 14.3% 133,690 12.7% 134,984 12.5% 126,861 11.6%
Electricity


PG&E 430,095 MWh 40,638 3.3% 379,705 MWh 19,661 1.9% 437,782 MWh 0 0.0% 422,364 MWh 0 0.0%
EBCE - First Tier 374,447 MWh 17,112 1.4% 357,889 MWh 0 0.0% 412,629 MWh 0 0.0% 398,097 MWh 0 0.0%
EBCE - Second Tier 4,678 MWh 0 0.0% 4,472 MWh 0 0.0% 5,155 MWh 0 0.0% 4,974 MWh 0 0.0%


Electricity Subtotal 809,220 MWh 57,750 4.6% 742,066 MWh 19,661 1.9% 855,567 MWh 0 0.0% 825,435 MWh 0 0.0%
Natural Gas


PG&E 22,445,051 therms 119,193 9.6% 21,452,554 therms 113,923 9.7% 25,392,982 therms 134,848 11.4% 23,862,684 therms 126,722 11.6%
Back-Up Generators 33 mcf 111 0.0% 32 mcf 2 41 mcf 2 42 mcf 2


Natural Gas Subtotal 22,445,084 119,305 9.6% 21,452,586 113,925 9.7% 25,393,023 134,851 11.4% 23,862,726 126,724 11.6%
Diesel


Back-Up Generators 9,790 gallons 109 0.0% 9,357 gallons 104 11,935 gallons 133 12,226 gallons 137
Diesel Subtotal 109 0.0% 104 0.0% 133 0.0% 137 0.0%


Building Energy - Residential 172,974 13.9% 157,096 14.9% 147,281 13.7% 148,337 13.5%
Electricity


PG&E 326,827 MWh 30,880 2.5% 319,010 MWh 16,518 1.6% 334,221 MWh 0 0.0% 336,616 MWh 0 0.0%
EBCE - First Tier 45,078 MWh 2,060 0.2% 45,419 MWh 0 0.0% 47,584 MWh 0 0.0% 47,925 MWh 0 0.0%
EBCE - Second Tier 13 MWh 0 0.0% 13 MWh 0 0.0% 13 MWh 0 0.0% 14 MWh 0 0.0%
EBCE - Third Tier 42 MWh 0 0.0% 42 MWh 0 0.0% 44 MWh 0 0.0% 45 MWh 0 0.0%


Electricity Subtotal 371,960 MWh 32,940 2.7% 364,484 MWh 16,518 1.6% 381,863 MWh 0 0.0% 384,599 MWh 0 0.0%
Natural Gas


PG&E 26,369,188 therms 140,034 11.3% 26,471,932 therms 140,578 13.3% 27,734,186 therms 147,281 13.7% 27,932,915 therms 148,337 13.5%
Natural Gas Subtotal 26,369,188 140,034 11.3% 26,471,932 140,578 13.3% 27,734,186 147,281 13.7% 27,932,915 148,337 13.5%


On-Road Transportation    1,572,382,573 VMT 783,601 63.1%    1,719,449,263 VMT 670,547 63.7%    1,964,457,001 VMT 680,791 63.2%    2,045,540,001 VMT 704,698 64.3%
Passenger Vehicles 1,309,215,427 VMT 430,168 34.6% 1,384,190,409 VMT 315,987 26.8% 1,564,511,455 VMT 309,785 28.8% 1,627,908,920 VMT 320,250 29.2%
Heavy-Duty Vehicles 263,167,145 VMT 353,434 28.4% 335,258,854 VMT 354,559 30.1% 399,945,546 VMT 371,006 34.5% 417,631,081 VMT 384,448 35.1%


BART 75,257,107
Passenger 


Miles 997 0.1% 77,496,854
Passenger 


Miles 1,027 0.1% 91,742,597
Passenger 


Miles 1,216 0.1% 93,985,438
Passenger 


Miles 1,245 0.1%
Off-Road Transportation 46,318 3.7% 53,251 5.1% 68,442 6.4% 71,018 6.5%


Agricultural Equipment -- -- 10 0.0% -- -- 10 0.0% -- -- 10 0.0% -- -- 10 0.0%
Construction and Mining Equipme -- -- 9,934 0.8% -- -- 11,028 1.0% -- -- 13,917 1.3% -- -- 14,533 1.3%
Entertainment Equipment -- -- 122 0.0% -- -- 111 0.0% -- -- 111 0.0% -- -- 116 0.0%
Industrial Equipment -- -- 15,077 1.2% -- -- 18,046 1.7% -- -- 20,686 1.9% -- -- 20,866 1.9%
Lawn and Garden Equipment -- -- 4,063 0.3% -- -- 4,138 0.4% -- -- 5,058 0.5% -- -- 5,182 0.5%
Light Commercial Equipment -- -- 4,051 0.3% -- -- 3,858 0.4% -- -- 5,414 0.5% -- -- 5,414 0.5%
Other Portable Equipment -- -- 8,341 0.7% -- -- 9,641 0.9% -- -- 13,320 1.2% -- -- 14,706 1.3%
Pleasure Craft -- -- 3,276 0.3% -- -- 4,499 0.4% -- -- 7,241 0.7% -- -- 7,418 0.7%
Recreational Equipment -- -- 886 0.1% -- -- 1,224 0.1% -- -- 1,877 0.2% -- -- 1,923 0.2%
Transport Refrigeration Units -- -- 559 0.0% -- -- 696 0.1% -- -- 808 0.1% -- -- 849 0.1%


Solid Waste               199,805 Tons 57,018 4.6%               119,027 Tons 33,934 3.2%               140,907 Tons 40,172 3.7%               140,474 Tons 40,048 3.7%
Waste Generation 196,453 Tons               116,215 Tons               137,578 Tons               137,155 Tons
Alternative Daily Cover 3,351 Tons                    2,812 Tons                    3,329 Tons                    3,319 Tons


Water Supply 11,447,226 HCF 577 0.0%          11,787,910 HCF 128 0.0%          13,954,805 HCF 0 0.0%          14,295,959 HCF 0 0.0%
Wastewater Treatment 4,135 0.3% 3,741 0.4% 3,686 0.3% 3,776 0.3%
Total MTCO2e/yr 1,242,786 1,053,414 1,076,571 1,095,984


2030 GHG Emissions 2050 GHG Emissions


40,048 3.7%


City of Fremont Greenhouse Gas Emissions Forecast


3.2% 3.7%40,17257,018 4.6% 33,934


2045 GHG Emissions2018 GHG Emissions


Emissions Sector







Activity Units MT CO2e
CO2e % 


of Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Building Energy - Nonresidential 78,757 9.0% 36,581 16.6% 31,923 14.6%
Electricity


PG&E 181,069 MWh 9,376 1.1% 239,146 MWh 0 0.0% 223,728 MWh 0 0.0%
EBCE - First Tier 170,666 MWh 0 0.0% 225,406 MWh 0 0.0% 210,873 MWh 0 0.0%
EBCE - Second Tier 2,132 MWh 0 0.0% 2,816 MWh 0 0.0% 2,635 MWh 0 0.0%


Electricity Subtotal 353,867 MWh 9,376 0 467,368 MWh 0 0 437,236 MWh 0 0.0%
Natural Gas


PG&E - Commercial 7,663,939 therms 40,699 4.7% 0 therms 0 0.0% 0 therms 0 0.0%
PG&E - Industrial 5,381,137 therms 28,576 3.3% 6,863,398 therms 36,448 16.6%          5,985,692 therms           31,787 14.5%
Back-Up Generators 32 mcf 2 0.0% 0 mcf 0 0.0% 0 mcf 0 0.0%


Natural Gas Subtotal 13,045,108 69,277 0 6,863,398 36,448 0 5,985,692 31,787 14.5%
Diesel


Back-Up Generators 9,357 gallons 104 0.0% 11,935 gallons 133 0.1% 12,226 gallons 137 0.1%
Diesel Subtotal 9,357 104 0% 11,935 133 0% 12,226 137 0.1%


Building Energy - Residential 79,137 9.1% 0 0.0% 0 0.0%
Electricity


PG&E 160,701 MWh 8,321 1.0% 175,912 MWh 0 0.0% 178,307 MWh 0 0.0%
EBCE - First Tier 22,880 MWh 0 0.0% 25,045 MWh 0 0.0% 25,386 MWh 0 0.0%
EBCE - Second Tier 6 MWh 0 0.0% 7 MWh 0 0.0% 7 MWh 0 0.0%
EBCE - Third Tier 21 MWh 0 0.0% 23 MWh 0 0.0% 24 MWh 0 0.0%


Electricity Subtotal 183,608 MWh 8,321 0 200,988 MWh 0 0 203,724 MWh 0 0.0%
Natural Gas


PG&E 13,335,193 therms 70,816 8.1% 0 therms 0 0.0% 0 therms 0 0.0%
Natural Gas Subtotal 13,335,193 70,816 8% 0 0 0% 0 0 0.0%


On-Road Transportation     1,719,449,263 VMT 632,827 72.5%     1,500,557,239 VMT 83,352 37.9%  1,518,242,775 VMT 85,920 39.2%
Passenger Vehicles 1,384,190,409 VMT 294,966 33.8% 1,100,611,694 VMT 25,288 11.5% 1,100,611,694 VMT 25,288 11.5%
Heavy-Duty Vehicles 335,258,854 VMT 337,861 38.7% 399,945,546 VMT 58,065 26.4% 417,631,081 VMT 60,632 27.7%


BART 77,496,854
Passenger 


Miles 1,027 0.1% 91,742,597
Passenger 


Miles 1,216 0.6% 93,985,438
Passenger 


Miles 1,245 0.6%
Off-Road Transportation 43,610 5.0% 55,122 25.0% 56,312 25.7%


Agricultural Equipment -- -- 10 0.0% -- -- 10 0.0% -- -- 10 0.0%
Construction and Mining Equipme -- -- 11,028 1.3% -- -- 13,917 6.3% -- -- 14,533 6.6%
Entertainment Equipment -- -- 111 0.0% -- -- 111 0.1% -- -- 116 0.1%
Industrial Equipment -- -- 18,046 2.1% -- -- 20,686 9.4% -- -- 20,866 9.5%
Lawn and Garden Equipment -- -- 4,138 0.5% -- -- 5,058 2.3% -- -- 5,182 2.4%
Light Commercial Equipment -- -- 3,858 0.4% -- -- 5,414 2.5% -- -- 5,414 2.5%
Pleasure Craft 4,499 0.5% 7,241 3.3% 7,418 3.4%
Recreational Equipment -- -- 1,224 0.1% -- -- 1,877 0.9% -- -- 1,923 0.9%
Transport Refrigeration Units -- -- 696 0.1% -- -- 808 0.4% -- -- 849 0.4%


Solid Waste                 119,027 Tons 33,934 3.9%                 140,907 Tons 40,172 18.2%             140,474 Tons 40,048 18.3%
Waste Generation                 116,215 Tons                 137,578 Tons              137,155 Tons
Alternative Daily Cover                      2,812 Tons                      3,329 Tons                  3,319 Tons


Water Supply           11,787,910 HCF 128 0.0%           13,954,805 HCF 0 0.0%        14,295,959 HCF 0 0.0%
Wastewater Treatment 3,741 0.4% 3,686 1.7% 3,776 1.7%
Total MTCO2e/yr 873,161 220,129 219,225


33,934 3.9%


City of Fremont Greenhouse Gas Emissions Forecast - Zero-Carbon Energy Scenario


Emissions Sector


2030 GHG Emissions 2045 GHG Emissions 2050 GHG Emissions


40,048 18.3%40,172 18.2%







Activity Units MT CO2e
CO2e % 


of Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Activity Units MT CO2e
CO2e % 


of Annual 
Total


Building Energy - Nonresidential 78,757 8.6% 90,336 18.5% 82,213 16.9%
Electricity


PG&E 181,069 MWh 9,376 1.0% 239,146 MWh 0 0.0% 223,728 MWh 0 0.0%
EBCE - First Tier 170,666 MWh 0 0.0% 225,406 MWh 0 0.0% 210,873 MWh 0 0.0%
EBCE - Second Tier 2,132 MWh 0 0.0% 2,816 MWh 0 0.0% 2,635 MWh 0 0.0%


Electricity Subtotal 353,867 MWh 9,376 1.0% 467,368 MWh 0 0.0% 437,236 MWh 0 0.0%
Natural Gas


PG&E - Commercial 7,663,939 therms 40,699 4.5% 10,122,106 therms 53,753 11.0% 9,469,514 therms 50,287 10.2%
PG&E - Industrial 5,381,137 therms 28,576 3.1% 6,863,398 therms 36,448 7.5% 5,985,692 therms 31,787 6.5%
Back-Up Generators 32 mcf 2 41 mcf 2 42 mcf 2


Natural Gas Subtotal 13,045,108 69,277 7.6% 16,985,544 90,203 18.5% 15,455,247 82,076 16.8%
Diesel


Back-Up Generators 9,357 gallons 104 11,935 gallons 133 12,226 gallons 137
Diesel Subtotal 9,357 104 0.0% 11,935 133 0.0% 12,226 137 0.0%


Building Energy - Residential 79,137 8.7% 77,519 15.9% 78,574 16.1%
Electricity


PG&E 160,701 MWh 8,321 0.9% 175,912 MWh 0 0.0% 178,307 MWh 0 0.0%
EBCE - First Tier 22,880 MWh 0 0.0% 25,045 MWh 0 0.0% 25,386 MWh 0 0.0%
EBCE - Second Tier 6 MWh 0 0.0% 7 MWh 0 0.0% 7 MWh 0 0.0%
EBCE - Third Tier 21 MWh 0 0.0% 23 MWh 0 0.0% 24 MWh 0 0.0%


Electricity Subtotal 183,608 MWh 8,321 0.9% 200,988 MWh 0 0.0% 203,724 MWh 0 0.0%
Natural Gas


PG&E 13,335,193 therms 70,816 7.8% 14,597,447 therms 77,519 15.9% 14,796,176 therms 78,574 16.1%
Natural Gas Subtotal 13,335,193 70,816 7.8% 14,597,447 77,519 15.9% 14,796,176 78,574 16.1%


On-Road Transportation     1,719,449,263 VMT 670,547 73.6%     1,964,457,001 VMT 219,169 45.0%   2,045,540,001 VMT 228,554 46.9%
Passenger Vehicles 1,384,190,409 VMT 315,987 34.7% 1,564,511,455 VMT 83,071 17.0% 1,627,908,920 VMT 86,437 17.7%
Heavy-Duty Vehicles 335,258,854 VMT 354,559 38.9% 399,945,546 VMT 136,098 27.9% 417,631,081 VMT 142,117 29.2%


BART 77,496,854
Passenger 


Miles 1,027 0.1% 91,742,597
Passenger 


Miles 1,216 0.2% 93,985,438
Passenger 


Miles 1,245 0.3%
Off-Road Transportation 43,610 4.8% 55,122 11.3% 56,312 11.6%


Agricultural Equipment -- -- 10 0.0% -- -- 10 0.0% -- -- 10 0.0%
Construction and Mining Equipme -- -- 11,028 1.2% -- -- 13,917 2.9% -- -- 14,533 3.0%
Entertainment Equipment -- -- 111 0.0% -- -- 111 0.0% -- -- 116 0.0%
Industrial Equipment -- -- 18,046 2.0% -- -- 20,686 4.2% -- -- 20,866 4.3%
Lawn and Garden Equipment -- -- 4,138 0.5% -- -- 5,058 1.0% -- -- 5,182 1.1%
Light Commercial Equipment -- -- 3,858 0.4% -- -- 5,414 1.1% -- -- 5,414 1.1%
Pleasure Craft 4,499 0.5% 7,241 1.5% 7,418 1.5%
Recreational Equipment -- -- 1,224 0.1% -- -- 1,877 0.4% -- -- 1,923 0.4%
Transport Refrigeration Units -- -- 696 0.1% -- -- 808 0.2% -- -- 849 0.2%


Solid Waste                 119,027 Tons 33,934 3.7%                 140,907 Tons 40,172 8.2%              140,474 Tons 40,048 8.2%
Waste Generation                 116,215 Tons                 137,578 Tons               137,155 Tons
Alternative Daily Cover                      2,812 Tons                      3,329 Tons                   3,319 Tons


Water Supply           11,787,910 HCF 128 0.0%           13,954,805 HCF 0 0.0%         14,295,959 HCF 0 0.0%
Wastewater Treatment 3,741 0.4% 3,686 0.8% 3,776 0.8%
Total MTCO2e/yr 910,881 487,220 490,723


33,934 3.7%


City of Fremont Greenhouse Gas Emissions Forecast - Balanced Scenario


Emissions Sector


2030 GHG Emissions 2045 GHG Emissions 2050 GHG Emissions


40,048 8.2%40,172 8.2%







Building Energy Consumption


Fremont Greenhouse Gas Forecast


Electricity


CO2 CH4 N2O CO2 CH4 N2O CO2 CH4 N2O CO2 CH4 N2O CO2 CH4 N2O
PG&E Residential 316,618            206 0.0340 0.0040 29,915               Population 315,645          189 0.0315 0.0037 27,375                319,010          113 0.0189 0.0022 16,518               334,221          0 0.0000 0.0000 0.0 336,616          0 0.0000 0.0000 0.0
EBCE Residential - First Tier 45,078               0.00010    0.0000 0.0000 2,060                  Population 44,940            0.000046 0.0000 0.0000 2,054                   45,419            0.000000 0.0000 0.0000 -                      47,584            0 0.0000 0.0000 0.0 47,925            0 0.0000 0.0000 0.0
EBCE Residential - Second Tier 13                       0 0.0000 0.0000 -                      Population 13                    0 0.0000 0.0000 -                       13                    0 0.0000 0.0000 -                      13                    0 0.0000 0.0000 0.0 14                    0 0.0000 0.0000 0.0
EBCE Residential - Third Tier 42                       0 0.0000 0.0000 -                      Population 42                    0 0.0000 0.0000 -                       42                    0 0.0000 0.0000 -                      44                    0 0.0000 0.0000 0.0 45                    0 0.0000 0.0000 0.0
PG&E Non-Residential 397,272            206 0.0340 0.0040 37,536               Employment 355,023          189 0.0315 0.0037 30,790                379,705          113 0.0189 0.0022 19,661               437,782          0 0.0000 0.0000 0.0 422,364          0 0.0000 0.0000 0.0
EBCE Non-Residential - First Tier 374,447            0.00010    0.0000 0.0000 17,112               Employment 334,625          0.000046 0.0000 0.0000 15,292                357,889          0.000000 0.0000 0.0000 -                      412,629          0 0.0000 0.0000 0.0 398,097          0 0.0000 0.0000 0.0
EBCE Non-Residential - Second Tier 4,678                 0 0.0000 0.0000 -                      Employment 4,181               0 0.0000 0.0000 -                       4,472               0 0.0000 0.0000 -                      5,155               0 0.0000 0.0000 0.0 4,974               0 0.0000 0.0000 0.0


Total 86,623               Total 75,510                Total 36,179               Total 0.0 Total 0.0


Sources: EBEW GHG Community Inventory 2018, EBCE Pers. Comm. 2020


Natural Gas


CO2 CH4 N2O CO2 CH4 N2O CO2 CH4 N2O CO2 CH4 N2O CO2 CH4 N2O
PG&E Residential 26,273,478 11.7 0.0002267 0.000005 139,524             Population 26,192,744 11.7 0.00022674 0.000005 139,095              26,471,932 11.7 0.000226742 0.000005 140,578             27,734,186 11.7 0.000227 0.000005 147,281          27,932,915 11.7 0.00022674 0.000005 148,337             
PG&E Commercial 16,814,957 11.7 0.0002267 0.000005 89,295               Employment 15,026,702 11.7 0.00022674 0.000005 79,799                16,071,417    11.7 0.000226742 0.000005 85,347               18,529,584 11.7 0.000227 0.000005 98,401            17,876,992 11.7 0.00022674 0.000005 94,935                
PG&E Industrial 5,630,094 11.7 0.0002267 0.000005 29,898               Employment 5,031,339 11.7 0.00022674 0.000005 26,719                5,381,137      11.7 0.000226742 0.000005 28,576               6,863,398 11.7 0.000227 0.000005 36,448            5,985,692 11.7 0.00022674 0.000005 31,787                


Total 258,718             Total 245,613              Total 254,501            Total 282,129          Total 275,058             


Sources: EBEW GHG Community Inventory 2018, EBCE Pers. Comm. 2020


California Building Energy Efficiency Standards


Residential 75%
Nonresidential 53%


Building Energy Efficiency Assumptions
Residential %
Energy effiency improvement of 2013 
code above 2008 code


25%


Energy effiency improvement of 2016 
code above 2013 code


28%


Energy effiency improvement of 2019 
code above 2016 code


53%


Commercial
Energy effiency improvement of 2013 
code above 2008 code


30%


Energy effiency improvement of 2016 
code above 2013 code


5%


Energy effiency improvement of 2019 
code above 2016 code 30%


Percent Improvement between 2008 and 2019 standards


Source
Total MT 


CO2e/year
therms/year


Total MT 
CO2e/year


Scale Factor therms/year
Total MT 


CO2e/year
therms/year


Emission Factors (lb/therm)


2018 2020


Emission Factors (lb/therm)


Total MT 
CO2e/year


2045


Emission Factors (lb/therm)


Emission Factors
(lb/MWh delivered)


Total MT 
CO2e/year


MWH/year
Emission Factors


(lb/MWh delivered)
Total MT 


CO2e/year


therms/year
Total MT 


CO2e/year


2030


Emission Factors (lb/therm)


MWH/year


2030 2045


Source MWH/year
Total MT 


CO2e/year


Emission Factors
(lb/MWh delivered)


Emission Factors
(lb/MWh delivered)


2018


MWH/year


2020


Scale Factor


therms/year
Emission Factors (lb/therm) Total MT 


CO2e/year


2050


MWH/year
Emission Factors


(lb/MWh delivered)
Total MT 


CO2e/year


2050







Generator Fuel Consumption
Fremont Greenhouse Gas Forecast


Amount
Emissions 
(MTCO2e) Amount


Emissions 
(MTCO2e) Amount


Emissions 
(MTCO2e) Amount


Emissions 
(MTCO2e) Amount


Emissions 
(MTCO2e)


Diesel (gal) 9,790                 109.31          Diesel (gal) 8,749      97.68             Diesel (gal) 9,357      104.47         Diesel (gal) 11,935        133.25       Diesel (gal) 12,226          136.51              
Natural Gas (mcf) 33                      1.83               Natural Gas (mcf) 30            1.64               Natural Ga  32            1.75             Natural Ga  41                2.23            Natural Gas (scf) 42                  2.29                  
Total 111.14          Total 99.32             Total 106.22         Total 135.48       Total 138.80              


FacilityName Plant City Hr/day Day/wk Wk/yr Ignition Type Horse PowEmergencyPrimary Use Fuel Usage Date Usage/yr Usage Unit Max Fuel/hr Max Fuel Unit Fuel Usage Fuel Usage Unit
Alameda County Water Di Fremont 0.25 1 50 4 Stroke Comp 1592 Emergency Electrical GenDiesel fuel 12/28/2018 9.7 Hours 82.4 gallons/hr 799.28        gallons
Alameda County Water Di Fremont 0.25 1 50 4 Stroke Comp 1592 Emergency Electrical GenDiesel fuel 12/28/2018 9.2999999 Hours 82.4 gallons/hr 766.32        gallons
XO Communications Inc Fremont 0.25 1 50 4 Stroke Comp 2198 Emergency Electrical GenDiesel fuel 12/31/2018 16 Hours 113.8 gallons/hr 1,820.80    gallons
XO Communications Inc Fremont 0.25 1 50 4 Stroke Comp 2198 Emergency Electrical GenDiesel fuel 12/31/2018 4 Hours 113.8 gallons/hr 455.20        gallons
Sysco San Francisco, Inc Fremont 0.25 1 50 4 Stroke Comp 1850 Emergency Electrical GenDiesel fuel 10/1/2018 5.7411273 Hours 95.8 gallons/hr 550.00        gallons
Sysco San Francisco, Inc Fremont 0.25 1 50 4 Stroke Comp 1120 Emergency Electrical GenDiesel fuel 10/1/2018 6 Hours 58 gallons/hr 348.00        gallons
Sysco San Francisco, Inc Fremont 0.25 1 50 4 Stroke Comp 310 Emergency Electrical GenDiesel fuel 10/1/2018 0 Hours 22.54 gallons/hr -              gallons
Sysco San Francisco, Inc Fremont 0.25 1 50 4 Stroke Comp 526 Emergency Fire Pump drivDiesel fuel 11/1/2018 5.9848485 Hours 26.4 gallons/hr 158.00        gallons
Pacific Gas and Electric Fremont 0.25 1 50 4 Stroke Comp 225 Emergency Electrical GenDiesel fuel 10/8/2018 8.799735 Hours 16.36 gallons/hr 143.96        gallons
Pacific Gas and Electric Fremont 0.25 1 50 2 Stroke Comp 150 Emergency Electrical GenDiesel fuel 10/8/2018 11.599741 Hours 10.91 gallons/hr 126.55        gallons
Verizon Business - FRMOC Fremont 0.25 1 50 4 Stroke Comp 2018 Emergency Electrical GenDiesel fuel 6/30/2018 18 Hours 104.5 gallons/hr 1,881.00    gallons
Sutter Bay Medical Founda      Fremont 0.25 1 50 4 Stroke Comp 470 Emergency Electrical GenDiesel fuel 11/15/2018 4.5324675 Hours 23.1 gallons/hr 104.70        gallons
Lucky #714 Fremont 2 1 50 4 Stroke Spark 75 Emergency Electrical GenNatural gas 9/27/2018 16.99429 Thousand Cubic Feet 584 scf/hr 16.99          mcf
LBA Realty Fremont 0.25 1 50 4 Stroke Comp 535 Emergency Electrical GenDiesel fuel 10/1/2018 0 Hours 25.3 gallons/hr -              gallons
LBA Realty Fremont 0.25 1 50 4 Stroke Comp 325 Emergency Electrical GenDiesel fuel 10/1/2018 3.0864198 Hours 16.2 gallons/hr 50.00          gallons
Boehringer Ingelheim Frem  Fremont 0.25 1 50 4 Stroke Comp 755 Emergency Electrical GenDiesel fuel 9/1/2018 2.3999997 Hours 35 gallons/hr 84.00          gallons
Communication & Control Fremont 0.5 1 52 4 Stroke Spark 48 Emergency Electrical GenLPG 12/1/2018 NULL Thousand Gallons 5.85 gallons/hr gallons
Communication & Control Fremont 1 2 50 4 Stroke Spark 69 Emergency Electrical GenLPG 12/1/2018 0.09126 Thousand Gallons 5.85 gallons/hr 533.87        gallons
Target Store #T2615 Fremont 1 2 50 4 Stroke Spark 164.22 Emergency Electrical GenLPG 7/26/2018 0 Thousand Gallons 14 gallons/hr -              gallons
Target Store #T2615 Fremont 1 2 50 4 Stroke Spark 164.22 Emergency Electrical GenNatural gas 7/26/2018 3.401905 Thousand Cubic Feet 1260 scf/hr 3.40            mcf
Whole Foods Market Fremont 1 1 50 4 Stroke Spark 85.64999 Emergency Electrical GenNatural gas 4/18/2018 10.13048 Thousand Cubic Feet 760 scf/hr 10.13          mcf
City of Fremont Fremont 0.25 1 50 2 Stroke Comp 1232 Emergency Electrical GenDiesel fuel 12/14/2018 14.13046 Hours 65 gallons/hr 918.48        gallons
Safeway Inc #309 Fremont 1 1 50 4 Stroke Spark 56 Emergency Electrical GenNatural gas 12/31/2018 2.965714 Thousand Cubic Feet 245.1 scf/hr 2.97            mcf
SF Bay Area Rapid Transit Fremont 0.25 1 50 4 Stroke Comp 755 Emergency Electrical GenDiesel fuel 8/15/2018 7.7368421 Hours 38 gallons/hr 294.00        gallons
UL LLC Fremont 0.25 1 50 4 Stroke Comp 324 Emergency Electrical GenDiesel fuel 11/30/2018 4.0450947 Hours 8.87 gallons/hr 35.88          gallons
Prologis Fremont 0.25 1 50 4 Stroke Comp 157 Emergency Fire Pump drivDiesel fuel 12/31/2018 12.264151 Hours 10.6 gallons/hr 130.00        gallons
Prologis Fremont 0.25 1 50 4 Stroke Comp 157 Emergency Fire Pump drivDiesel fuel 12/31/2018 12.264151 Hours 10.6 gallons/hr 130.00        gallons
TE Electronics Fremont 0.25 1 50 4 Stroke Comp 1043 Emergency Electrical GenDiesel fuel 11/30/2018 1.153846 Hours 52 gallons/hr 60.00          gallons
Facebook Fremont 0.25 1 50 4 Stroke Comp 1490 Emergency Electrical GenDiesel fuel 6/1/2018 1.4430013 Hours 69.3 gallons/hr 100.00        gallons
Facebook Inc Fremont 0.25 1 50 4 Stroke Comp 1490 Emergency Electrical GenDiesel fuel 4/1/2018 0 Thousand Gallons 69.3 gallons/hr -              gallons
Facebook Inc Fremont 0.25 1 50 4 Stroke Comp 587.2 Emergency Electrical GenDiesel fuel 2/28/2018 0.00483 Thousand Gallons 29 gallons/hr 140.07        gallons
ALOM Diesel Packaged Pum   FREMONT 1 1 34 4 Stroke Spark 144 Emergency Fire Pump drivDiesel fuel 8/16/2018 16 Hours 10 gallons/hr 160.00        gallons


2018 2020 2030 2045 2050







On-Road Transportation
Fremont Greenhouse Gas Forecast


2018 2020 2030 2040 2045 2050
Passenger


Daily VMT (not including MCY) 3,751,147            3,799,443            3,966,730            4,301,837               4,483,546           4,665,254            
Daily VMT (all vehicles) 3,772,955            3,821,436            3,989,021            4,325,935               4,508,679           4,691,380            
Annual VMT (all vehicles) 1,309,215,427     1,326,038,185     1,384,190,409     1,501,099,416       1,564,511,455    1,627,908,920     
MTCO2e/year 411,108                315,987                302,296                  309,785               320,250                


Commercial
Daily VMT (all vehicles) 758,407                771,132                966,164                1,094,009               1,152,581           1,203,548            -                
Annual VMT (all vehicles) 263,167,145        267,582,733        335,258,854        379,621,163          399,945,546       417,631,081        -                
MTCO2e/year 348,034                354,559                359,074                  371,006               384,448                


 
2018 2020 2030 2040 2045 2050


Motorcycles as a percent of light-duty VMT 0.58% 0.58% 0.56% 0.56% 0.56% 0.56%
Fremont LEHD Share of Alameda County 20.26% 20.26% 20.26% 20.26% 20.26% 20.26%







BART
Fremont Greenhouse Gas Forecast


Station Annual Passenger Miles MTCO2e Annual Passenger Miles MTCO2e Annual Passenger Miles MTCO2e Annual Passenger Miles MTCO2e Annual Passenger Miles MTCO2e
Embarcadero 1,093,405 14.49    1,090,045                         14.44      1,125,946                         14.92      1,332,921                         17.66      1,365,507                         18.09      
Fremont 40,103,161 531.40  39,979,931                       529.77    41,296,682                       547.22    48,887,983                       647.81    50,083,152                       663.65    
Hayward 181,245 2.40       180,688                            2.39        186,639                            2.47        220,948                            2.93        226,349                            3.00        
South Hayward 564,446 7.48       562,712                            7.46        581,245                            7.70        688,091                            9.12        704,913                            9.34        
Union City 10,055,828 133.25  10,024,928                       132.84    10,355,102                       137.21    12,258,614                       162.44    12,558,301                       166.41    
Warm Springs/South Fremont 23,259,022 308.20  23,187,551                       307.26    23,951,240                       317.38    28,354,041                       375.72    29,047,215                       384.90    
Total 75,257,107 997 75,025,856                       994         77,496,854                       1,027      91,742,597                       1,216      93,985,438                       1,245      


Emissions factor in 2018 and 
future years 
(MTCO2e/passenger mile) 0.000013                          


2018 2020 2030 2045 2050







Off-Road Transportation
Fremont Greenhouse Gas Forecast


Off-Road Equipment


CO2 
(tons/day)


CH4 
(tons/day)


N2O 
(tons/day)


CO2e 
(MT/yr)


CO2 
(tons/day)


CH4 (tons/day) N2O (tons/day) CO2e (MT/yr) CO2 (tons/day) CH4 (tons/day)
N2O 


(tons/day)
CO2e (MT/yr) CO2 (tons/day) CH4 (tons/day)


N2O 
(tons/day)


CO2e 
(MT/yr)


CO2 
(tons/day)


CH4 
(tons/day)


N2O 
(tons/day)


CO2e 
(MT/yr)


CO2 
(tons/day)


CH4 
(tons/day)


N2O 
(tons/day)


CO2e 
(MT/yr)


CO2 
(tons/day)


CH4 
(tons/day)


N2O 
(tons/day)


CO2e 
(MT/yr)


Allocation Method


Agricultural Equipment 0.03195599 0.000007       0.000000     10.7 0.031330535 0.00000 0.00000 10.4 0.03124 0.00000 0.00000 10.4 0.03091 0.00000 0.00000 10.3 0.03067 0.00000 0.00000 10.2 0.03059 0.00000 0.00000 10.2 0.03051 0.00000 0.00000 10.2 Acres of agricultural land
Airport Ground Support Equipment 0 -                  -                0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 All to Oakland
Construction and Mining Equipment 13.477466 0.002544       0.000088     4494.0 29.88578212 0.00240 0.00018 9933.6 24.40094 0.00173 0.00014 8108.2 33.21163 0.00155 0.00019 11028.4 37.72377 0.00156 0.00022 12525.0 41.91584 0.00173 0.00025 13916.9 43.77251 0.00181 0.00026 14533.3 Change in service population
Entertainment Equipment 0.36904325 0.000042       -                122.6 0.3670858 0.00001 0.00000 121.7 0.35395 0.00001 0.00000 117.3 0.33486 0.00001 0.00000 110.9 0.34377 0.00001 0.00000 113.9 0.33431 0.00001 0.00000 110.8 0.35101 0.00001 0.00000 116.3 Population
Industrial Equipment 40.0922288 0.035932       0.003541     13919.3 44.5164373 0.01311 0.00245 15077.2 45.97336 0.01328 0.00253 15568.0 53.30435 0.01490 0.00294 18046.1 60.56727 0.01688 0.00334 20504.9 61.10079 0.01703 0.00337 20685.5 61.63432 0.01718 0.00340 20866.1 Acres of industrial land
Lawn and Garden Equipment 9.13527893 0.018042       0.007097     3814.9 10.12275101 0.01497 0.00652 4062.8 9.99652 0.01467 0.00641 4008.6 10.33143 0.01499 0.00658 4137.5 11.67663 0.01693 0.00744 4676.0 12.63053 0.01831 0.00805 5058.0 12.93931 0.01876 0.00824 5181.7 Households
Light Commercial Equipment 8.90849045 0.004881       0.001534     3129.6 11.66404044 0.00288 0.00185 4050.9 9.53296 0.00221 0.00149 3307.6 11.13694 0.00229 0.00170 3858.1 12.90794 0.00263 0.00197 4471.3 15.63028 0.00318 0.00239 5414.3 15.63028 0.00318 0.00239 5414.3 Jobs
Oil Drilling 0 -                  -                0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 Number of active wells
Other Portable Equipment 18.5961163 0.002784       -                6183.4 25.14911781 0.00142 0.00000 8340.6 25.22881 0.00120 0.00000 8365.0 29.09471 0.00078 0.00000 9641.2 36.41045 0.00084 0.00000 12064.1 40.20007 0.00093 0.00000 13319.8 44.38413 0.00102 0.00000 14706.1 Population
Pleasure Craft 6.12942833 0.009238       0.001554     2251.6 9.217953725 0.00567 0.00196 3276.4 9.47124 0.00519 0.00195 3355.0 12.81489 0.00547 0.00233 4498.7 20.01601 0.00911 0.00364 7031.7 20.61306 0.00938 0.00375 7241.5 21.11699 0.00961 0.00384 7418.5 Population
Railyard Operations 0 -                  -                0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 0.00000 0.00000 0.00000 0.0 Not included (de minimis)
Recreational Equipment 1.02083881 0.009299       0.001527     558.2 1.627588051 0.01397 0.00248 885.8 1.68243 0.01436 0.00256 915.1 2.24709 0.01931 0.00343 1224.4 3.34309 0.02899 0.00510 1822.9 3.44281 0.02985 0.00525 1877.3 3.52697 0.03058 0.00538 1923.2 Population
Transport Refrigeration Units 1.49683732 0.000669       0.000021     503.7 1.682502312 0.00013 0.00001 559.3 1.75473 0.00013 0.00001 583.2 2.09511 0.00015 0.00001 695.9 2.31431 0.00016 0.00001 768.4 2.43236 0.00017 0.00001 807.6 2.55643 0.00018 0.00001 848.7 Share of road miles


34,988         Total 46,318            Total 44,338           Total 53,251     Total 63,989     Total 68,442     Total 71,018     


2005
CH4:CO2 N2O:CO2 CH4:CO2 N2O:CO2 CH4:CO2 N2O:CO2 CH4:CO2 N2O:CO2 CH4:CO2 N2O:CO2 CH4:CO2 N2O:CO2 CH4:CO2 N2O:CO2


Agricultural Equipment 0.00020619  0.00001238     0.00008309   0.00001273   0.00007080      0.00001276        0.00004354          0.00001435     0.00004088          0.00001678           0.00004088      0.00001678     0.00004088          0.00001678       
Construction and Mining Equipment 0.00018873  0.00000652     0.00008033   0.00000590   0.00007084      0.00000583        0.00004677          0.00000579     0.00004134          0.00000585           0.00004134      0.00000585     0.00004134          0.00000585       
Industrial Equipment 0.00089623  0.00008832     0.00029458   0.00005508   0.00028888      0.00005504        0.00027947          0.00005509     0.00027871          0.00005516           0.00027871      0.00005516     0.00027871          0.00005516       
Light Commercial Equipment 0.00054793  0.00017217     0.00024713   0.00015818   0.00023229      0.00015595        0.00020593          0.00015258     0.00020363          0.00015260           0.00020363      0.00015260     0.00020363          0.00015260       
Other Portable Equipment 0.00014968  -                     0.00005643   -                  0.00004762      -                       0.00002686          -                     0.00002307          -                          0.00002307      -                    0.00002307          -                      
Transport Refrigeration Units 0.00044706  0.00001398     0.00007489   0.00000661   0.00007336      0.00000607        0.00007158          0.00000398     0.00007050          0.00000260           0.00007050      0.00000260     0.00007050          0.00000260       


*Note: 2040 data used as proxy *Note: 2040 data used as proxy


2045 2050


Equipment Sector 2020 2030 2040 2045 2050


2018


2018


2020 2030 20402005


OFFROAD2007 to OFFROAD2017 Conversion for CH4 and N2O Emissions







Demographics
Fremont Greenhouse Gas Forecast


Community


Population Households Jobs Population Households Jobs
Agricultural 


acres
Industrial acres Active oil wells Population Households Jobs Population Households Jobs Population Households Jobs Population Households Jobs Population Households Jobs


Fremont 206,712             69,725                89,988                232,685             73,467                115,403             978                     5,573                  0 231,970             77,065                103,130             239,610             79,215                110,300             275,440             90,160                118,460             283,656             89,560                140,683             290,591           91,750                144,122    
Alameda County Total 1,462,736          534,810             660,053             1,655,306          569,598             766,657             144,222             23,678                7                         1,711,465          614,970             858,690             1,868,640          668,285             901,085             2,092,365          734,225             952,940             2,154,777          694,372             934,597             2,207,455        711,347             957,445    
Fremont (Percent of County) 14% 13% 14% 14% 13% 15% 1% 24% 14% 13% 12% 13% 12% 12% 13% 12% 12% 13% 13% 15% 13% 13% 15%
Fremont Growth Rate (from 2018) -0.3% 4.9% -10.6% 3.0% 7.8% -4.4% 18.4% 22.7% 2.6% 21.9% 21.9% 21.9% 24.9% 24.9% 24.9%
Alameda County Growth Rate (from 2040) 3% 6%
Source: MTC, EBEW GHG Community Inventory 2018


Local road miles
Community 2005 2010 2015 2017 2018
Alameda 120.86 119.92 177.04 135.44 136.18
Alameda County (Unincorporated) 493.61 471.7 623.73 485.16 490.09
Albany 27.15 27.15 31.87 30.26 29.52
Berkeley 222.82 222.82 226.84 224.74 216.32
Dublin 67.42 66.28 119.19 106.89 107.44
Emeryville 19.85 19.85 21.26 21.56 19.74
Fremont 487.69 487.69 550.96 528.55 498.42
Hayward 240.5 270.3 314.94 287.77 287.3
Livermore 279.86 279.89 326.34 333.11 318.44
Newark 100.69 100.69 106.59 106.53 102.55
Oakland 816.32 815.85 872.61 823.25 824.87
Piedmont 43.6 43.6 37.91 37.83 37.06
Pleasanton 198.91 200.24 252.5 214.26 211.92
San Leandro 176.55 176.55 196.21 197.06 187.69
Union City 151.59 151.59 154.71 138.41 135.84
Total 3447.42 3454.12 4012.7 3670.82 3603.38
Fremont (Percent of County) 14% 14% 14% 14% 14%


Data from Caltrans HPMS tables
https://dot.ca.gov/programs/research-innovation-system-information/highway-performance-monitoring-system


205020402005 2018 2020 2030 2045



https://dot.ca.gov/programs/research-innovation-system-information/highway-performance-monitoring-system





Solid Waste
Fremont Greenhouse Gas Forecast


Waste Generation Emissions


Receiving Landfill


Tonnage 
Disposed by 


City Total ADC


Percent of 
Total Tonnage 


Disposed MTCO2e


Tonnage 
Disposed by 


City Total ADC


Percent of 
Total 


Tonnage MTCO2e


Tonnage 
Disposed by 


City Total ADC


Percent of 
Total 


Tonnage MTCO2e


Tonnage 
Disposed 


by City Total ADC


Percent of 
Total 


Tonnage MTCO2e


Tonnage 
Disposed 


by City Total ADC


Percent of 
Total 


Tonnage MTCO2e
Altamont Landfill and Resource Recovery 178,813                533           91% 51,280       178,264                531                     91% 51,122           105,779          447            91% 30,368      125,224       529            91% 35,950      124,839    528            91% 35,840      
Azusa Land Reclamation Co. Landfill 30                          -            0% 8                 30                          -                      0% 8                     18                    -             0% 5                21                 -             0% 6                21              -             0% 6                
Clean Harbors Buttonwillow LLC 1                            -            0% 0                 1                            -                      0% 0                     1                      -             0% 0                1                   -             0% 0                1                -             0% 0                
Corinda Los Trancos Landfill ( Ox Mtn) 126                        -            0% 36               126                        -                      0% 36                   75                    -             0% 21              88                 -             0% 25              88              -             0% 25              
Fink Road Landfill 62                          -            0% 18               61                          -                      0% 18                   36                    -             0% 10              43                 -             0% 12              43              -             0% 12              
Foothill Sanitary Landfill 46                          -            0% 13               45                          -                      0% 13                   27                    -             0% 8                32                 -             0% 9                32              -             0% 9                
Forward Landfill, Inc. 29                          -            0% 8                 29                          -                      0% 8                     17                    -             0% 5                20                 -             0% 6                20              -             0% 6                
Guadalupe Sanitary Landfill 221                        46             0% 75               221                        46                        0% 74                   131                  38              0% 47              155              46              0% 55              154            45              0% 55              
Keller Canyon Landfill 252                        29             0% 79               251                        29                        0% 79                   149                  25              0% 49              176              29              0% 58              176            29              0% 57              
Kettleman Hills - B18 Nonhaz Codisposal 1                            -            0% 0                 1                            -                      0% 0                     0                      -             0% 0                0                   -             0% 0                0                -             0% 0                
Kirby Canyon Recycl.& Disp. Facility 98                          -            0% 28               97                          -                      0% 28                   58                    -             0% 17              68                 -             0% 20              68              -             0% 19              
McKittrick Waste Treatment Site 30                          -            0% 9                 30                          -                      0% 8                     18                    -             0% 5                21                 -             0% 6                21              -             0% 6                
Monterey Peninsula Landfill 11,480                  -            6% 3,284          11,445                  -                      6% 3,274             6,791               -             6% 1,943        8,040           -             6% 2,300        8,015        -             6% 2,293        
Newby Island Sanitary Landfill 943                        -            0% 270             940                        -                      0% 269                558                  -             0% 160            660              -             0% 189            658            -             0% 188            
Potrero Hills Landfill 2,292                     171           1% 698             2,284                    171                     1% 695                1,356               144            1% 423            1,605           170            1% 501            1,600        170            1% 499            
Recology Hay Road 428                        -            0% 123             427                        -                      0% 122                253                  -             0% 72              300              -             0% 86              299            -             0% 86              
Redwood Landfill 2                            1               0% 1                 2                            1                          0% 1                     1                      1                0% 0                1                   1                0% 1                1                1                0% 1                
Vasco Road Sanitary Landfill 1,439                     2,463        1% 1,017          1,434                    2,456                  1% 1,014             851                  2,067        1% 751            1,007           2,447        1% 889            1,004        2,439        1% 887            
Yolo County Central Landfill 10                          -            0% 3                 10                          -                      0% 3                     6                      -             0% 2                7                   -             0% 2                7                -             0% 2                
Zanker Material Processing Facility 154                        108           0% 70               153                        108                     0% 70                   91                    91              0% 48              108              107            0% 57              107            107            0% 57              
Total 196,453                3,351        1                        57,018       195,849                3,341                  1                     56,843           116,215          2,812        1                33,934      137,578       3,329        1                40,172      137,155    3,319        1                40,048      
Source: CalRecycle, US Local Government Operations Protocol Equation 9.1
Note: Excludes compositing faciltiies, transfer stations, inert debris disposal sites, and planned landfills not yet in operation.


Waste characterization constants
LFG collection rate 75%
Oxidation rate of uncaptured gas 10%
Oxidation rate of captured methane to CO2 99%
Carbon to methane generation rate 1.333333333
Decomposing carbon to methane rate 0.5
All values here from the Local Government Operations Protocol (LGOP)
Note: Equation 9.1: Landfills with Comprehensive LFG Collection Systems


California Default
Waste Type WIPFRAC TDOC DANF %ANDOC MTCO2e/ton


Newspaper 1.44% 47.09% 15.05% 0.12% 27.90%


Office Paper 0.73% 38.54% 87.03% 0.62% 132.06%


Corrugated Boxes 3.13% 44.84% 44.25% 0.95% 78.12%


Coated Paper 12.10% 33.03% 24.31% 0.72% 31.61%


Food 18.12% 14.83% 86.52% 1.99% 50.52%


Grass 1.84% 13.30% 47.36% 0.12% 24.80%


Leaves 3.52% 29.13% 7.30% 0.07% 8.37%


Branches 3.27% 44.24% 23.14% 0.20% 40.31%


Lumber 11.91% 43.00% 23.26% 1.45% 39.38%


Textiles 5.85% 24.00% 50.00% 0.66% 47.25%


Diapers 4.29% 24.00% 50.00% 0.52% 47.25%


Construction/Demolition 2.31% 4.00% 50.00% 0.11% 7.87%


Medical Waste 0.11% 15.00% 50.00% 0.00% 29.53%


Sludge/Manure 0.57% 5.00% 50.00% 0.00% 9.84%


MSW Total 7.52% 0.28604673


Alternative Daily Cover (ADC)
Waste Type WIPFRAC TDOC DANF %ANDOC MTCO2e/ton


Newspaper 0.00% 47.09% 15.05% 0.12% 0.2790298               


Office Paper 0.00% 38.54% 87.03% 0.62% 1.3205844               


Corrugated Boxes 0.00% 44.84% 44.25% 0.95% 0.7812038               


20452018 2020 2030 2050







Coated Paper 0.00% 33.03% 24.31% 0.72% 0.3161397               


Food 0.00% 14.83% 86.52% 1.99% 0.5051765               


Grass 50.00% 13.30% 47.36% 0.12% 0.2479984               


Leaves 25.00% 29.13% 7.30% 0.07% 0.0837238               


Branches 25.00% 44.24% 23.14% 0.20% 0.4030547               


Lumber 0.00% 43.00% 23.26% 1.45% 0.3937890               


Textiles 0.00% 24.00% 50.00% 0.66% 0.4724618               


Diapers 0.00% 24.00% 50.00% 0.52% 0.4724618               


Construction/Demolition 0.00% 4.00% 50.00% 0.11% 0.0787436               


Medical Waste 0.00% 15.00% 50.00% 0.00% 0.2952886               


Sludge/Manure 0.00% 5.00% 50.00% 0.00% 0.0984295               


MSW Total 7.52% 0.245693785


The static values here are from the California Landfill Emissions Tool Version 1.3
At time of writing, this file is currently available at https://www.arb.ca.gov/cc/landfills/landfills.htm


Waste Diversion Target
Statewide per capita diversion target 2.7 75% diversion
2018 Fremont calculated disposal rate 4.7 56% diversion







Water Supply
Fremont Greenhouse Gas Forecast


HCF/year Total KWh
Emission Factor 
(lb CO2/MWh)


Emission Factor 
(lb CH4/MWh)


Emission 
Factor (lb 
N2O/MWh)


Total CO2e 
(MT/year) HCF/year Total KWh


Emission 
Factor (lb 
CO2/MWh)


Emission 
Factor (lb 
CH4/MW
h)


Emission 
Factor (lb 
N2O/MWh)


Total 
CO2e 
(MT/ye
ar) HCF/year Total KWh


Emission 
Factor (lb 
CO2/MWh)


Emission 
Factor (lb 
CH4/MWh)


Emission 
Factor (lb 
N2O/MWh)


Total CO2e 
(MT/year) HCF/year Total KWh


Emission 
Factor (lb 
CO2/MWh)


Emission 
Factor (lb 
CH4/MWh)


Emission 
Factor (lb 
N2O/MWh)


Total CO2e 
(MT/year) HCF/year Total KWh


Emission 
Factor (lb 
CO2/MWh)


Emission 
Factor (lb 
CH4/MWh)


Emission 
Factor (lb 
N2O/MWh)


Total CO2e 
(MT/year)


2,403,918            206.29 0.0340 0.004 227                  2,396,531 189.3346575 0.0315 0.004 208      2,475,462 113.035616 0.0189 0.002 128.18       2,930,510 0 0.0000 0.000 -         3,002,152 0 0.0000 0.000 -         
7,662,488            0.0001                  0.0000 0.000 350                  7,638,943 0.00005         0.0000 0.000 349      7,890,534 0 0.0000 0.000 -              9,340,999 0 0.0000 0.000 -         9,569,359 0 0.0000 0.000 -         


Total 577                  Total 557      Total 128.18       Total -         Total -         
Notes: Water district serves Fremont, Union City, and Newark. Water energy use was adjusted to only account for Fremont usage.


2018
Average Daily Gallons per Capita 100.83                  
Average Annual HCF per Capita 49.20                     
Estimated kWh/HCF 0.88                       


HFC/pop 49                           4,919.62              13.48                   
3.68                       36,801.34            100.83                 
0.01                       


ACWD 2018
Total electricity consumption (kWh) 15254249
Number of PG&E accounts 16
Number of EBCE accounts 51
Electricity consumption from PG&E (%) 24%
Electricity consumption from EBCE (%) 76%


11,447,226                                                          11,412,051 11,787,910 13,954,805 14,295,959 


2018 2020 2030 2045 2050







Wastewater Treatment
Fremont Greenhouse Gas Forecast


Wastewater Treatment Total
Total MT CO2e/year 4,135                       Total MT CO2e/year 4,032        Total MT CO2e/year 3,741          Total MT CO2e/year 3,686         Total MT CO2e/year 3,776        


WW.1.a Stationary Methane Emissions from Combustion or Digester Gas


WWTP
Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


Fraction of CH4 in 
gas


BTU content of CH4 
(BTU/ft^3)


MT CH4/year Total MT CO2e/year
Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced per 


day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Union Sanitation District 408,198                          0.6 1,028 0.294 8.24 406,943                            0.293 8.21 420,346                          0.303 8.48 497,615                          0.359 10.04 509,781                               0.368 10.29


Source:


WW.2.a Stationary Nitrous Oxide Emissions from Combustion of Digester Gas


WWTP
Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


Fraction of CH4 in 
gas


BTU content of CH4 
(BTU/ft^3)


MT N2O/year Total MT CO2e/year
Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
N2O/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
N2O/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
N2O/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced per 


day (ft^3/day)


MT 
N2O/year


Total MT 
CO2e/year


Union Sanitation District 408,198                          0.6 1,028 0.058 15.35 406,943                            0.058 15.31 420,346                          0.060 15.81 497,615                          0.071 18.72 509,781                               0.072 19.17


Source:


WW.8 Process Nitrous Oxide Emissions from Wastewater Treatment Plants without Nitrification or Denitrification


WWTP Population


Factor for high 
nitrogen loading of 


industrial or 
commercial 


discharge


Emissions factor for 
a WWTP without 


nitrification or 
denitrification (g 


N2O/person /year)


MT N2O/year Total MT CO2e/year Population
MT 


N2O/year
Total MT 


CO2e/year
Population


MT 
N2O/year


Total MT 
CO2e/year


Population
MT 


N2O/year
Total MT 


CO2e/year
Population


MT 
N2O/year


Total MT 
CO2e/year


Union Sanitation District 232,685 1.25 3.2 0.93 246.65 231,970 0.93 245.89 239,610 0.96 253.99 283,656 1.13 300.68 290,591 1.16 308.03
Source:


WW.12 Fugitive Nitrous Oxide Emissions from Effluent Discharge


WWTP
Average total nitrogen 


per day (kg N/day)


Emission factor (kg 
N2O-N/kg sewage-


N discharged)


Molecular weight 
ratio of N2O to N2


MT N2O/year Total MT CO2e/year
Average total nitrogen 


per day (kg N/day)
MT 


N2O/year
Total MT 


CO2e/year
Average total nitrogen 


per day (kg N/day)
MT 


N2O/year
Total MT 


CO2e/year
Average total nitrogen 


per day (kg N/day)
MT 


N2O/year
Total MT 


CO2e/year
Average total nitrogen per 


day (kg N/day)
MT 


N2O/year
Total MT 


CO2e/year


Union Sanitation District 2,307.70                         0.005 1.57 6.61 1752.22 2,300.61                           6.59 1746.83 2,376.38                         6.81 1804.36 2,813.21                         8.06 2136.05 2,881.99                              8.26 2188.27
Source:


10.1 Stationary CH4 from Incomplete Combustion of Digester Gas


WWTP
Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


Fraction of CH4 in 
gas


MT CH4/year
Total MT 


CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced 


per day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Standard cubic feet of 
digester gas produced per 


day (ft^3/day)


MT 
CH4/year


Total MT 
CO2e/year


Union Sanitation District 408,198                          0.6 16.76 469.26 406,943                            16.71 467.82 420,346                          17.26 483.23 497,615                          20.43 572.06 509,781                               20.93 586.04


Source:


Energy Consumption from WWTP


CO2 CH4 N2O
Electricity Consumption (MWh/year) 11,765                            206 0.0340 0.0040 1,112                         11,729                              1,017        12,115                            627             14,342                            -              14,693                                  -            
Natural Gas Consumption (therms/year) 100,196                          11.7 0.000226742 0.000005 532                             99,888                              530           103,178                          548             122,144                          649             125,130                               664           


Union Sanitation District 2018
Portion allocated 
to Fremont


Gas production (scf/day) 618,567                          408,198                   
Electricty consumption (kWh/year) 17,827,876                     11,764,764             
Natural gas consumption (therms/year) 151,833                          100,196                   
Nitrogen load (kg N/day) 3,497                               2,308                       
Total service population 352,602                          
Fremont population 232,685                          


Emission Factors
Energy Source Amount Total MT CO2e/year


2050


Digester gas produced and fraction of CH4 in gas user input, 2010 Local Government Operations Protocol 
Equation 10.1


2018 2020 2030 2045


Digester gas produced and fraction of CH4 in gas user input, ICLEI 2019 US Community Protocol Equation 
WW.1.a


Digester gas produced and fraction of CH4 in gas user input, ICLEI 2019 US Community Protocol Equation 
WW.2.a


Population User Input, ICLEI 2019 US Community Protocol Equation WW.8


N-Load User Input, ICLEI 2019 US Community Protocol Equation WW.12


Amount
Total MT 


CO2e/year
Amount


Total MT 
CO2e/year


Amount
Total MT 


CO2e/year
Amount


Total MT 
CO2e/year







Assumptions and Conversion Factors
Fremont Greenhouse Gas Forecast


Category Value


g/MT 1000000
g/lb 453.592
g/kg 1000
lb/MT 2204.622622
kg/MT 1000
MT/ton 1.10231
g/ton 907185
lb/ton 2000
lb/kg 2.20462
kWh/MWh 1000
MWh/GWh 1000
gal/cubic foot 7.480519481
gal/Liter 3.785411784
gallon/acrefoot 325851.429
gal/MMBTU 0.1374
scf/MMBTU 972.8
Liter/gallon 0.264172052
kilograms/milligrams 1000000
year/days 365
million gal/acre-feet 0.325851429
days/year (VMT) 347


Source (Select) IPCC Fifth Assessment Report (Avg) <--drop down selection
CO2 1
CH4 28
N2O 265
Source CO2 GWP CH4 GWP N2O GWP
IPCC Fourth Assessment Report (w/o 
climate carbon feedback) 1 25 265
IPCC Fourth Assessment Report (with 
climate carbon feedback) 1 34 298
IPCC Fourth Assessment Report (Avg) 1 25 298
IPCC Fifth Assessment Report (Avg) 1 28 265
IPCC Third Assessment Report 1 23 296
IPCC Second Assessment Report 1 21 310


2018 2020 2030 2045/2050 Source


PG&E EF (lb CO2/MWh) 206 189.3346575 113.0356164 0
https://www.theclimateregistry.org/our-
members/cris-public-reports/


CAMX EF (lb CH4/MWh) 0.034 0.031481481 0.018888889 0


eGRID 2018 
(https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-
egrid)


CAMX EF (lb N2O/MWh) 0.004 0.003703704 0.002222222 0


eGRID 2018 
(https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-
egrid)


CAMX EF (lb CO2/MWh) 496.5 459.7222222 275.8333333 0


eGRID 2018 
(https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-
egrid)


EBCE First Tier EF (MTCO2e/kWh) 0.000046 4.56995E-05 0 0 EBEW GHG Inventory 2018
Direct Access (MTCO2e/kwh) 0.000204895 0.0002 0.000119403 0 EBEW GHG Inventory 2018
RPS Requirements


RPS Target Year 2018 2020 2030 2045
PG&E


Percent Renewable 27% 33% 60% 100%
Increase in Renewables (from 2018) 6% 33%


EBCE
Percent Renewable 41% 41% 100% 100%
Increase in Renewables (from 2018) 0% 59%


Direct Access
Percent Renewable 31% 33% 60% 100%
Increase in Renewables (from 2018) 2% 29%


Fuel Emission Factors


Fuel Emission Factor Unit Source
10.21 kg CO2/gal


0.9 g CH4/MMBTU
0.4 g N2O/MMBTU


0.05444 kg CO2/scf
0.9 g CH4/MMBTU
0.9 g N2O/MMBTU


Conversion Factors


Electricity Emission Factors


Diesel


Natural Gas


Climate Registry 2019 
Default Emission Factors


GWP



https://www.theclimateregistry.org/our-members/cris-public-reports/

https://www.theclimateregistry.org/our-members/cris-public-reports/
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Memo 
1111 Broadway, Suite 600 


Oakland, CA 94607 
408.507.6435 


Date: March 25, 2022 


To: Rachel DiFranco (City of Fremont) 


From: Hannah Kornfeld, Honey Walters, and Sam Ruderman (Ascent Environmental) 


Subject: City of Fremont Climate Action Plan 2.0 Greenhouse Gas Reduction Measures Technical 
Memorandum  


INTRODUCTION 
This technical memorandum summarizes the results of the quantitative “gap analysis” for the City of Fremont’s (City’s) 
Climate Action Plan 2.0 (CAP 2.0). The purpose of the gap analysis is to quantify the suite of greenhouse gas (GHG) 
reduction measures that will set the City on course to meet the reduction targets adopted by the City for the years 
2030 and 2045. 


GREENHOUSE GAS EMISSIONS FORECASTS 
As part of the CAP 2.0 development process, GHG emissions forecasts were calculated to estimate future levels of 
emissions citywide, absent City-specific reduction measures. Emissions forecasts were prepared for a legislative-
adjusted “business-as-usual” (BAU) scenario for 2030, 2045, and 2050. The legislative-adjusted BAU forecast scenario 
accounts for future growth in emissions associated with changes and growth in the city, along with legislative actions 
to reduce emissions due to State and federal regulations, programs, or other mandated actions. A summary of 
legislative reductions applied in the legislative-adjusted BAU forecast scenario is provided in the “Fremont CAP 2.0 
Emissions Forecast Scenarios Memo,” dated February 26, 2021. 


The legislative-adjusted BAU forecasts for the City’s GHG emissions are summarized in Table 1. Under the legislative-
adjusted BAU forecast, the City’s GHG emissions are projected to decrease by 12 percent between 2018 and 2050. 
Further details with respect to the GHG emissions forecasts are discussed in the Forecasts Memo. 
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Table 1 City of Fremont 2018 GHG Emissions Inventory and Legislative-Adjusted BAU Forecast 
(MTCO2e/year) 


Sector 2018 2030 2045 2050 


Residential Building Energy 172,974 157,096 147,281 148,337 


Nonresidential Building Energy  177,163 133,693 134,984 126,861 


On-Road Transportation 783,601 670,547 680,791 704,698 


Off-Road Vehicles and Equipment 46,318 53,251 68,442 71,018 


BART 997 1,027 1,216 1,245 


Solid Waste 57,018 33,934 40,172 40,048 


Water Supply 577 128 0 0 


Wastewater Treatment 4,135 3,741 3,686 3,776 


Total 1,242,786 1,053,414 1,076,571 1,095,984 
Notes: Total may not sum exactly due to independent rounding. BART = Bay Area Rapid Transit; BAU = business-as-usual; GHG = greenhouse gas; 
MTCO2e/year = metric tons of carbon dioxide equivalent per year.  


Source: Forecasts prepared by Ascent Environmental in 2020 


GREENHOUSE GAS EMISSIONS REDUCTION TARGETS 


The City’s GHG reduction targets are as follows: 


 2030 target: 30 percent below 2018 levels; and 


 2045 target: carbon neutrality. 


Based on the City’s 2018 GHG inventory, applying the above targets to the 2018 baseline would mean that the City’s 
emissions would need to be reduced by 178,119 metric tons of carbon dioxide equivalent (MTCO2e) by 2030 and 
1,076,571 MTCO2e by 2045. The City’s targets, along with the estimated reductions required to achieve the targets, 
are summarized in Table 2. 


Table 2 City of Fremont GHG Emissions Reduction Targets and Legislative-Adjusted BAU Summary 


Source 2018 2030 2045 2050 


Baseline Emissions and Legislative-Adjusted 
BAU Forecast (MTCO2e) 1,242,786 1,053,414 1,076,571 1,095,984 


Target Percent Reduction Below Baseline (%)  NA 30 Carbon Neutrality Carbon Neutrality 


Target Annual Emissions (MTCO2e) NA 875,295 0 0 


Reduction Needed to Meet Target (MTCO2e) NA 178,119 1,076,571 1,095,984 
Notes: GHG = greenhouse gas; BAU = business-as-usual, MTCO2e/year = metric tons of carbon dioxide equivalent per year; NA = not applicable. 


Source: Calculations conducted by Ascent Environmental in 2020 


Figure 1 depicts the legislative-adjusted BAU GHG emissions forecasts by sector, as distinguished by colored wedges. 
The space between the trajectory of the black line and the top of the colored wedges represents the “gap” in 
emissions that will need to be addressed through local actions for the City to meet its GHG reduction targets.  
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Figure 1 City of Fremont Legislative-Adjusted Business-as-Usual Forecast Emissions by Sector and Emission 


Reduction Targets: 2030, 2045, and 2050 


GREENHOUSE GAS EMISSIONS REDUCTION MEASURES 
As discussed above, additional GHG reductions are needed to achieve the reduction targets for 2030, 2045, and 
2050. Ascent worked with City staff to develop a draft list of recommended GHG reduction measures based on 
existing measures from the City’s 2012 CAP, as well as new measures informed by community outreach and current 
best practices. 


The measures presented below are organized under seven broad categories that were used in the City’s community 
outreach efforts: buildings, infrastructure, land use and mobility, materials waste, natural and urban landscapes, 
health and resiliency, and green economy and just transition. These categories do not match up directly with the 
sectors used for the inventory and forecasts. Each category includes one or more broad strategy, and each strategy 
includes one or more measures to reduce GHG emissions and adapt to climate change. For measures that are 
quantifiable, we have included clear performance indicators that can be tracked and monitored to help the City meet 
its reduction targets. To assist with implementation, measures are broken down into specific actions and supporting 
actions that the City would take to reduce GHG emissions. The actions and supporting actions are not included in this 
gap analysis memo but will be included in the implementation chapter of the CAP 2.0 document. 


GHG reductions associated with these recommended measures were calculated in a stepwise manner for the future 
years of 2030, 2045, and 2050. In other words, GHG reductions (in MTCO2e) are assessed during a snapshot in time in 
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years 2030, 2045, and 2050. Measures are quantified for a single year rather than adding cumulative reductions from 
prior years, which aligns with the methodology used to derive the City’s GHG reduction targets. 


GHG emissions reductions were quantified for measures wherever substantial evidence and reasonable assumptions 
were available to support calculations. City staff and Ascent also identified measures that were not quantifiable due to 
lack of available data or quantification methods but would still be expected to reduce GHG emissions. These are 
listed in this memo and will be discussed qualitatively in the CAP 2.0 document.  


Preliminary estimates of GHG emissions reductions, along with an estimated emissions “gap” (i.e., the difference 
between the effective GHG reductions required to meet the targets and the total GHG reductions), are described 
below, summarized in Table 3, and illustrated in Figure 2. Descriptions of the measures are provided in the following 
sections. Detailed measure calculations and assumptions supporting the GHG reduction estimates are provided in 
Attachment A. 


Table 3 Greenhouse Gas Emissions Reduction Measures 


Measure 
Number Strategy Measure 


GHG Reductions (MTCO2e) 
2030 2045 2050 


Buildings and Energy 


BU-1 Clean and Renewable 
Power Use Transition to 100 percent clean electricity consumption. 51,370 - - 


BU-2 


Building Electrification 
and Low-Carbon Design  


Require new residential construction to be all electric and low 
carbon. 200 6,921 7,972 


BU-3 Require new nonresidential construction to be zero net energy 
and low carbon. - 31,807 18,148 


BU-4 Retrofit existing residential buildings to be all electric and low 
carbon. 40,347 119,873 139,387 


BU-5 Retrofit existing nonresidential buildings to be all electric and 
low carbon. 25,634 109,710 144,752 


BU-8  Building Energy 
Efficiency and Demand 


Management 


Reduce energy consumption in buildings and operations.  NA NA NA 
BU-9 Promote building energy tracking and performance assessment. NA NA NA 
BU-10 Reduce overall demand on the electrical grid.  NA NA NA 
BU-11 Building Energy 


Resilience 
Increase the development of microgrids at emergency facilities.  NA NA NA 


BU-12 Expand local clean backup power availability.  NA NA NA 
BU-13 Water Conservation in 


Buildings 
Reduce water consumption in buildings. 39 - - 


BU-14 Increase the capture of rainwater and use of greywater. 6 - - 


BU-15 
 Waste Reduction in 


Building Construction 
and Demolition 


Increase sustainable materials use and recovery in construction 
and demolition (C&D). NA NA NA 


Buildings and Energy Subtotal 117,596 268,311 310,258 
Infrastructure and Equipment 


IN-1 Clean and Renewable 
Power Infrastructure 


Upgrade infrastructure to support the transition to 100 percent 
clean power.  NA NA NA 


IN-2 Clean Freight and 
Delivery Infrastructure Promote clean and efficient movement of goods. NA NA NA 


IN-3 Clean Mobility 
Infrastructure  


Install infrastructure to support electric vehicle (EV) charging 
and other zero-emission vehicle (ZEV) fueling needs. 81,888 393,435 469,766 
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Table 3 Greenhouse Gas Emissions Reduction Measures 


Measure 
Number Strategy Measure 


GHG Reductions (MTCO2e) 
2030 2045 2050 


IN-4 Increase the use of smart mobility and modernize transportation 
infrastructure as identified in the City’s Mobility Action Plan. 17,173 13,984 13,225 


IN-5 Improve pedestrian and bicycle infrastructure as identified in 
previous City plans and the new Active Transportation Plan.  13 42 49 


IN-6 
Replace the City’s gasoline and diesel-powered fleet vehicles 
and other equipment with low-emission and zero-emission 
vehicles. 


NA NA NA 


IN-7 


Critical Infrastructure 
Protection 


Improve energy infrastructure resilience. NA NA NA 
IN-8 Improve water and wastewater infrastructure resilience. NA NA NA 


IN-9 Protect vulnerable transportation infrastructure, services, and 
systems from climate impacts. NA NA NA 


IN-10 
Assess local vulnerabilities to climate change and incorporate 
climate adaptation and resiliency into City planning, policies, 
and infrastructure projects. 


NA NA NA 


IN-11 
Clean Landscaping and 
Off-Road Equipment 


Reduce emissions and air pollution associated with landscaping 
equipment.  2,500 5,058 5,182 


IN-12 Reduce emissions and air pollution associated with diesel fuel 
use in off-road equipment and stationary sources.  4,450 11,258 12,481 


Infrastructure and Equipment Subtotal 106,023 423,777 500,703 
Land Use and Mobility 


LU-1 


Clean and Multimodal 
Mobility and Connectivity 


Promote and enhance active transportation options as identified 
in the City’s Active Transportation Plan and Mobility Action Plan. NA NA NA 


LU-2 Reduce vehicle miles traveled (VMT) and single-occupancy 
vehicle trips, as identified in Fremont’s General Plan. 14,004 27,118 30,959 


LU-3 Encourage the adoption of zero-emission passenger vehicles. NA NA NA 


LU-4 Increase transit ridership and promote transition to zero-
emission transit. 31,759 34,172 39,612 


LU-5 
Increase implementation of transportation demand 
management (TDM) strategies as identified in Fremont’s 
General Plan. 


12,553 18,456 21,776 


LU-6 Reduce the amount of parking to encourage transit-oriented 
development (TOD) as identified in Fremont’s General Plan. 10,192 8,840 8,783 


LU-7 Sustainable Land Use 
Planning 


Apply smart growth and low-carbon land use development 
principles. NA NA NA 


LU-8 Incorporate climate vulnerabilities into land use planning. NA NA NA 
Land Use and Mobility Subtotal 68,507 88,586 101,129 


Materials and Waste 


MW-1 Materials Reuse and 
Plastic Waste Reduction 


Promote responsible consumption of products and materials 
and reduce disposable packaging use. NA NA NA 


MW-2 Encourage repair, reuse, and upcycling of materials. NA NA NA 


MW-3 Managing Recycling and 
Organics 


Bolster recovery of organic and recyclable materials and 
increase landfill diversion rates. 14,653 31,042 35,497 
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Table 3 Greenhouse Gas Emissions Reduction Measures 


Measure 
Number Strategy Measure 


GHG Reductions (MTCO2e) 
2030 2045 2050 


MW-4 Support methane recovery and reuse from organic sources. NA NA NA 
MW-5 Establish and advance zero waste targets and policies. NA NA NA 


Materials and Waste Subtotal 14,653 31,042 35,497 
Natural and Urban Landscapes 
NL-1 


Carbon Sequestration 


Increase soil carbon content. NA NA NA 


NL-2 Increase the carbon sequestration potential of the City’s 
bayfront and bayland areas. NA NA NA 


NL-3 Implement the City's Urban Forestry Management Plan. 252 965 1,144 
NL-4 Green Infrastructure Expand and protect green infrastructure and biodiversity. NA NA NA 


NL-5 Water Conservation in 
Landscapes Reduce water usage for irrigation and landscaping. 35 - - 


NL-6 


Habitat Restoration and 
Biodiversity  


Conserve and protect natural habitats, ecosystems, and wildlife 
corridors impacted by climate change. NA NA NA 


NL-7 
Restore, rehabilitate, and repurpose degraded, damaged, or 
destroyed ecosystems through active interventions to enhance 
the natural adaptive capacity of biological communities. 


NA NA NA 


NL-8 Prioritize nature-based solutions to improve coastal and 
watershed resilience while promoting biodiversity. NA NA NA 


Natural and Urban Landscapes Subtotal 287 965 1,144 
Adaptation and Resiliency 
AR-1 


Extreme Heat Mitigation 
Adopt urban heat island reduction design guidelines. NA NA NA 


AR-2 Protect populations vulnerable to extreme heat and poor air 
quality. NA NA NA 


AR-3 Wildfire Risk Reduction Reduce the wildland-urban interface (WUI) fire risk. NA NA NA 


AR-4 
Flood Risk Reduction 


Minimize risks to life and property resulting from flooding and 
flood induced hazards. NA NA NA 


AR-5 Reduce flood and drought risk through integrated watershed 
management.  NA NA NA 


AR-6 
Sea Level Rise 
Preparedness 


Evaluate proposed development in areas of the City subject to 
flooding impacts caused by rising sea levels. NA NA NA 


AR-7 Protect existing development from sea level rise impacts. NA NA NA 
AR-8 Minimize risks to life and property resulting from flooding. NA NA NA 
AR-9 


Emergency Preparedness 
and Disaster Response 


Revise emergency management plans, programs, and activities. NA NA NA 


AR-10 Ensure emergency management activities are conducted 
equitably. NA NA NA 


AR-11 Improve notification systems for natural hazards to reach the 
most vulnerable community members. NA NA NA 


AR-12 
Community Resilience 


Establish resilience hubs. NA NA NA 
AR-13 Improve food security. NA NA NA 


Adaptation and Resilience Subtotal NA NA NA 
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Table 3 Greenhouse Gas Emissions Reduction Measures 


Measure 
Number Strategy Measure 


GHG Reductions (MTCO2e) 
2030 2045 2050 


Green Economy 


GE-1 
Green Businesses and 


Jobs 


Support and encourage circular economy innovation and 
business leadership in Fremont. NA NA NA 


GE-2 Incentivize and promote green business practices. NA NA NA 
GE-3 Support green jobs in the city. NA NA NA 


GE-4 
Climate Equity 


Increase resiliency of low-income or otherwise vulnerable 
housing.  NA NA NA 


GE-5 Ensure an equitable transition to 100 percent clean power. NA NA NA 


GE-6 


Climate-Friendly 
Purchasing, Budgeting, 


and Financing 


Incorporate sustainability best practices into City purchasing 
decisions and City contracts.  NA NA NA 


GE-7 Modify the City’s capital planning and budgeting processes to 
incorporate priorities established by Climate Ready Fremont. NA NA NA 


GE-8 
Establish financial mechanisms and pursue outside funding 
sources to support the implementation of Climate Ready 
Fremont. 


NA NA NA 


Green Economy Subtotal NA NA NA 
Public Participation and Engagement 


PE-1 Access to Nature and 
Environmental 
Stewardship 


Ensure availability and accessibility to healthy, natural spaces 
and safe outdoor recreation opportunities for all community 
members.  


NA NA NA 


PE-2 Encourage residents and community members to act as 
environmental stewards.  NA NA NA 


PE-3 
Climate Action 
Engagement 


Encourage community participation and ownership of Climate 
Ready Fremont. NA NA NA 


PE-4 Increase public awareness and participation in climate planning 
with a focus on equity and inclusion.  NA NA NA 


PE-5 Climate Tracking and 
Reporting 


Track climate and sustainability metrics accurately and 
transparently for the community.  NA NA NA 


Public Participation and Engagement Subtotal NA NA NA 
Total 307,066 812,681 948,730 
Reduction Needed to Meet Target 178,119 1,076,571 1,095,984 
Target Met? Yes No No 
Remaining Gap to Target (128,947)1 263,91 147,253 
Notes: GHG = greenhouse gas; MTCO2e = metric tons of carbon dioxide equivalent; NA = not applicable. 
1 Negative value indicates the target has been met with a surplus of reductions. 
Source: Calculations conducted by Ascent Environmental in 2021. 
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Buildings 


CLEAN AND RENEWABLE POWER USE 


Measure BU-1: Transition to 100 percent clean electricity consumption. 
Quantification assumptions: This measure assumes that all electricity consumed by residential and nonresidential 
customers is carbon-free by 2030.  


BUILDING ELECTRIFICATION AND LOW-CARBON DESIGN 


Measure BU-2: Require new residential construction to be all-electric and low carbon.  
Quantification assumptions: This measure assumes that all residential development built after July 1, 2024 is all-
electric. 


Measure BU-3: Require new nonresidential construction to be zero net energy and low 
carbon.  
Quantification assumptions: This measure assigns different construction electrification targets for industrial and other 
types of nonresidential buildings such as commercial and retail. As described below in Measure BU-5, industrial 
sector natural gas usage was estimated using gross building square footage and an average general light and heavy 
industry natural gas usage factor of 27 kilo-British thermal units (kBtu) per square foot (City of Fremont 2021, 
CAPCOA 2021). Using this method, the percent of nonresidential natural gas usage that was attributable to industrial 
uses in 2018 was estimated to be 53 percent. Based on data provided by the City’s Economic Development 
Department, it is anticipated that there will be continued growth in industrial inventory and decline in retail space 
over time (Lazaro, pers. comm., 2021). Thus, the share of nonresidential natural gas consumption due to industrial 
uses will likely increase over time. This measure assumes that the share of nonresidential natural gas usage 
attributable to industrial uses will increase to 56 percent by 2030, 59 percent by 2045, and 60 percent by 2050. 


This measure assumes that all nonresidential development, excluding industrial development, built in 2026 or later is 
zero net energy. This measure assumes that 15 percent of new industrial buildings built after 2018 will be all-electric 
by 2030, 60 percent by 2045, and 75 percent by 2050. 


Measure BU-4: Retrofit existing residential buildings to be all electric and low carbon. 
Quantification assumptions: This measure assumes that 36 percent of existing residential buildings are retrofitted by 
2030, 86 percent are retrofitted by 2045, and 100 percent are retrofitted by 2050, based on Zero-Carbon Buildings in 
California: A Feasibility Study (Mozingo 2021). 


Measure BU-5: Retrofit existing nonresidential buildings to be all-electric and low carbon. 
Quantification assumptions: This measure assigns different retrofit targets for industrial and other types of 
nonresidential buildings such as commercial and retail. Pacific Gas & Electric Company’s (PG&E’s) 15/15 rule requires 
PG&E to combine certain data categories to protect the privacy of individual users if the number of customers is 
below 15 or if a single customer’s load is more than 15 percent of the total. Thus, industrial sector natural gas 
consumption data was not available for the city’s industrial sector. Industrial sector natural gas usage was estimated 
using gross building square footage and an average general light and heavy industry natural gas usage factor of 27 
kBtu per square foot (City of Fremont 2021, CAPCOA 2021). Using this method, the percent of nonresidential natural 
gas usage that was attributable to industrial uses in 2018 was estimated to be 53 percent. 
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This measure assumes that 13 percent of existing nonresidential buildings, excluding industrial buildings, are 
retrofitted by 2030, 49 percent are retrofitted by 2045, and 65 percent are retrofitted by 2050 (Mozingo 2021). This 
measure assumes that 10 percent of existing industrial buildings are retrofitted by 2030, 40 percent are retrofitted by 
2045, and 50 percent are retrofitted by 2050. 


BUILDING ENERGY EFFICIENCY AND DEMAND MANAGEMENT 


Measure BU-8: Reduce energy consumption in buildings and operations. 
Quantification assumptions: Not quantified to avoid double counting with Measure BU-1. 


Measure BU-9: Promote building energy tracking and performance assessment. 
Quantification assumptions: Not quantified. 


Measure BU-10: Reduce overall demand on the electrical grid. 
Quantification assumptions: Not quantified. 


BUILDING ENERGY RESILIENCE 


Measure BU-11: Increase the development of microgrids at emergency facilities. 
Quantification assumptions: Not quantified. 


Measure BU-12: Expand local clean backup power availability. 
Quantification assumptions: Not quantified. 


WATER CONSERVATION IN BUILDINGS 


Measure BU-13: Reduce water consumption in buildings. 
Quantification assumptions: This measure assumes a 50 percent reduction in indoor water consumption by 2030 in 
new development based on the California Air Pollution Control Officers Association (CAPCOA) Quantifying 
Greenhouse Gas Mitigation Measures Report, Measure WUW-1 (CAPCOA 2010). This measure assumes a 30 percent 
reduction in indoor water consumption by 2030, 40 percent by 2045, and 50 percent by 2050 in existing 
development. 


Measure BU-14: Increase the capture of rainwater and use of greywater. 
Quantification assumptions: This measure assumes that 20 percent of households would reuse greywater in 2030, 30 
percent in 2045, and 40 percent in 2050. Of those households that reuse greywater, there would be a reduction in 
potable water use of 30 percent by 2030, 40 percent by 2045, and 45 percent by 2050, compared to the average 
residential water use per capita in Alameda County Water District in 2018. 


WASTE REDUCTION IN BUILDING CONSTRUCTION AND DEMOLITION 


Measure BU-15: Increase sustainable materials use and recovery in construction and 
demolition (C&D). 
Quantification assumptions: Not quantified. 
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Infrastructure 


CLEAN AND RENEWABLE POWER INFRASTRUCTURE 


Measure IN-1: Upgrade infrastructure to support the transition to 100 percent clean power. 
Quantification assumptions: Not quantified to avoid double counting with Measure BU-1. 


CLEAN FREIGHT AND DELIVERY INFRASTRUCTURE 


Measure IN-2: Promote clean and efficient movement of goods. 
Quantification assumptions: Not quantified to avoid double counting with Measure IN-3. 


CLEAN MOBILITY INFRASTRUCTURE 


Measure IN-3: Install infrastructure to support electric vehicle (EV) charging and other zero-
emission vehicle (ZEV) fueling needs. 
Quantification assumptions: This measure assumes that the percent of light-duty EV miles traveled (eVMT) will be 29 
percent of total passenger VMT in 2030, 85 percent in 2045, and 90 percent in 2050, consistent with the statewide EV 
targets under Executive Order (EO) N-79-20. The California Air Resources Board’s (CARB’s) EMissions FACtor Model 
(EMFAC2021) estimates that in Alameda County light-duty eVMT will account for approximately 8 percent of total 
light-duty VMT in 2030. 


This measure assumes that the percent of medium- and heavy-duty eVMT will be 11 percent of total medium- and 
heavy-duty passenger VMT in 2030, 62 percent in 2045, and 75 percent in 2050, consistent with the statewide EV 
targets under EO N-79-20. CARB’s EMFAC2021 model estimates that in Alameda County medium- and heavy-duty 
eVMT will account for approximately 7 percent of total light-duty VMT in 2030. 


Measure IN-4: Increase the use of smart mobility and modernize transportation infrastructure 
as identified in the City’s Mobility Action Plan. 
Quantification assumptions: This measure assumes that traffic signal modernization will achieve a 7 percent reduction 
in passenger vehicle emissions by 2030, based on CAPCOA measure RPT-2 (CAPCOA 2010). 


Measure IN-5: Improve pedestrian and bicycle infrastructure as identified in previous City 
plans and the new Active Transportation Plan. 
Quantification assumptions: This measure assumes 50 miles of new bike lanes will be installed by 2030, 119 miles by 
2045, and 130 miles by 2050. The 2018 Bicycle Master Plan proposes 119 miles of new bikeway by 2040 (City of 
Fremont 2018). This measure assumes 45 miles of new pedestrian paths will be installed by 2030, 55 miles by 2045, 
and 60 miles by 2050. The 2016 Pedestrian Master Plan proposes 53 miles of new pedestrian paths by 2035 (City of 
Fremont 2016). 


CRITICAL INFRASTRUCTURE PROTECTION 


Measure IN-7: Improve energy sector resilience. 
Quantification assumptions: Not quantified. 


Measure IN-8: Improve water and wastewater sector resilience. 
Quantification assumptions: Not quantified. 
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Measure IN-9: Protect vulnerable transportation infrastructure, services, and systems from 
climate impacts. 
Quantification assumptions: Not quantified. 


Measure IN-10: Assess local vulnerabilities to climate change and incorporate climate 
adaptation and resiliency into City planning, policies, and infrastructure projects.  
Quantification assumptions: Not quantified. 


CLEAN LANDSCAPING AND OFF-ROAD EQUIPMENT 


Measure IN-11: Reduce emissions and air pollution associated with landscaping equipment. 
Quantification assumptions: This measure assumes that all new landscaping equipment is electric-powered starting in 
2024 and that 60 percent of existing gas-powered landscaping equipment is replaced with electric alternatives by 
2030 and 100 percent is replaced by 2045. 


Measure IN-12: Reduce emissions and air pollution associated with diesel fuel use in off-road 
equipment and stationary sources. 
Quantification assumptions: This measure assumes that 40 percent of construction equipment is either converted to 
electric or is powered by renewable diesel by 2030, 80 percent by 2045, and 85 percent by 2050. This measure also 
assumes that 40 percent of backup generators are replaced with zero-emission alternatives by 2030 and 100 percent 
are replaced by 2045. 


Land Use and Mobility 


CLEAN AND MULTIMODAL MOBILITY AND CONNECTIVITY 


Measure LU-1: Promote and enhance active transportation options as identified in the City’s 
Active Transportation Plan and Mobility Action Plan. 
Quantification assumptions: Not quantified to avoid double counting with Measure IN-5. 


Measure LU-2: Reduce vehicle miles traveled (VMT) and single-occupancy vehicle trips, as 
identified in Fremont’s General Plan. 
Quantification assumptions: This measure assumes all new development complies with the City’s Senate Bill 743 
requirements and achieves a 15 percent reduction below in project-generated VMT. 


Measure LU-3: Encourage the adoption of zero-emission passenger vehicles. 
Quantification assumptions: Not quantified to avoid double counting with Measure IN-3. 


Measure LU-4: Increase transit ridership and promote transition to zero-emission transit. 
Quantification assumptions: This measure assumes that comprehensive expansion of the transit network would result 
in a 10.3 percent reduction in citywide passenger VMT in 2030, 12.5 percent in 2045, and 14.8 percent in 2050 
(Mozingo 2021). Bay Area Rapid Transit’s (BART) Wholesale Electricity Portfolio Policy includes performance measures 
of achieving a wholesale electric portfolio that is from at least 50 percent Eligible Renewable sources and from at 
least 90 percent low and zero carbon sources by 2025 and is 100 percent from zero carbon sources by 2035. 
Accordingly, this measure assumes that BART’s electricity supply will be 95 percent carbon-free by 2030 and 100 
percent by 2045. 
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Measure LU-5: Increase implementation of Transportation Demand Management (TDM) 
strategies as identified in Fremont’s General Plan. 
Quantification assumptions: This measure assumes implementation of TDM strategies would result in a 15 percent 
reduction in passenger commute VMT by 2030, 25 percent by 2045, and 30 percent in 2050. 


Measure LU-6: Reduce the amount of parking to encourage transit-oriented development 
(TOD) as identified in Fremont’s General Plan. 
Quantification assumptions: This measure assumes a 10 percent reduction in passenger commute VMT from 
implementation of parking reduction and management actions by 2030 (Mozingo 2021). 


SUSTAINABLE LAND USE PLANNING 


Measure LU-7: Apply smart growth and low carbon land use development principles. 
Quantification assumptions: Not quantified. 


Measure LU-8: Incorporate climate vulnerabilities into land use planning. 
Quantification assumptions: Not quantified. 


Materials and Waste 


MATERIALS REUSE AND PLASTIC WASTE REDUCTION 


Measure MW-1: Promote responsible consumption of products and materials 
and reduce disposable packaging use. 
Quantification assumptions: Not quantified. 


Measure MW-2: Encourage repair, reuse, and upcycling of materials. 
Quantification assumptions: Not quantified. 


MANAGING RECYCLING AND ORGANICS 


Measure MW-3: Bolster recovery of organic and recyclable materials and increase landfill 
diversion rates. 
Quantification assumptions: Fremont’s estimated waste diversion rate for 2018 was 56 percent. This measure assumes 
that landfills diversion rates will increase to 75 percent by 2030, 90 percent by 2045, and 95 percent by 2050. 


Measure MW-4: Support methane recovery and reuse from organic sources. 
Quantification assumptions: Not quantified. 


Measure MW-5: Establish and advance zero waste targets and policies. 
Quantification assumption: Not quantified to avoid double counting with Measure MW-3. 
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Natural and Urban Landscapes 


CARBON SEQUESTRATION 


Measure NL-1: Increase soil carbon content. 
Quantification assumptions: Not quantified. 


Measure NL-2: Increase the carbon sequestration potential of the City’s bayfront and bayland 
areas. 
Quantification assumptions: Not quantified. 


Measure NL-3: Implement the City's Urban Forestry Management Plan. 
Quantification assumptions: According to the City’s 2020 Urban Tree Assessment, the tree canopy covers 14 percent 
of the City’s land area. The Tree Assessment identified an additional 17 percent of the City’s land area as possible 
planting areas, while the remaining 69 percent was deemed unsuitable for plantings (City of Fremont 2020). This 
measure assumes an increase in total tree canopy coverage to 15 percent of the City’s land area by 2030, 16 by 2045, 
and 17 by 2050. 


GREEN INFRASTRUCTURE 


Measure NL-4: Expand and protect green infrastructure and biodiversity. 
Quantification assumptions: Not quantified. 


WATER CONSERVATION IN LANDSCAPES 


Measure NL-5: Reduce water usage for irrigation and landscaping. 
Quantification assumptions: This measure assumes an 80 percent reduction in outdoor water consumption by 2030, 
90 by 2045, and 100 by 2050 in new development. This measure assumes a 50 percent reduction in outdoor water 
consumption by 2030, 80 percent by 2045, and 90 percent by 2050 in existing development. 


Measure NL-6: Conserve and protect natural habitats, ecosystems, and wildlife corridors 
impacted by climate change.  
Quantification assumptions: Not quantified.  


Measure NL-7: Restore, rehabilitate, and repurpose degraded, damaged, or destroyed 
ecosystems through active interventions to enhance the natural adaptive capacity of 
biological communities. 
Quantification assumptions: Not quantified. 


Measure NL-8: Prioritize nature-based solutions to improve coastal and watershed resilience 
while promoting biodiversity. 
Quantification assumptions: Not quantified. 
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Adaptation and Resiliency 


EXTREME HEAT MITIGATION 


Measure AR-1: Adopt urban heat island reduction design guidelines. 
Quantification assumptions: Not quantified. 


Measure AR-2: Protect populations vulnerable to extreme heat and poor air quality. 
Quantification assumptions: Not quantified. 


WILDFIRE RISK REDUCTION 


Measure AR-3: Reduce the wildland-urban interface (WUI) fire risk. 
Quantification assumptions: Not quantified. 


FLOOD RISK REDUCTION 


Measure AR-4: Minimize risks to life and property resulting from flooding and flood induced 
hazards. 
Quantification assumptions: Not quantified. 


Measure AR-5: Reduce flood and drought risk through integrated watershed management. 
Quantification assumptions: Not quantified. 


SEA LEVEL RISE PREPAREDNESS 


Measure AR-6: Evaluate proposed development in areas of the city subject to flooding 
impacts caused by rising sea levels. 
Quantification assumptions: Not quantified. 


Measure AR-7: Protect existing development from sea level rise impacts. 
Quantification assumptions: Not quantified. 


Measure AR-8: Minimize risks to life and property resulting from flooding caused by sea 
level rise. 
Quantification assumptions: Not quantified. 


EMERGENCY PREPAREDNESS AND DISASTER RESPONSE 


Measure AR-9: Revise emergency management plans, programs, and activities. Quantification 
assumptions: Not quantified. 


Measure AR-10: Ensure that emergency management activities are being conducted 
equitably. 
Quantification assumptions: Not quantified. 
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Measure AR-11: Improve notification systems for natural hazards to reach the most 
vulnerable community members. 
Quantification assumptions: Not quantified. 


COMMUNITY RESILIENCE 


Measure AR-12: Establish resilience hubs. 
Quantification assumptions: Not quantified. 


Measure AR-13: Improve food security. 
Quantification assumptions: Not quantified. 


Green Economy 


GREEN BUSINESSES AND JOBS 


Measure GE-1: Support and encourage circular economy innovation and business leadership 
in Fremont. 
Quantification assumptions: Not quantified. 


Measure GE-2: Incentivize and promote green business practices. 
Quantification assumptions: Not quantified. 


Measure GE-3: Support green jobs in the city. 
Quantification assumptions: Not quantified. 


CLIMATE EQUITY 


Measure GE-4: Increase the resiliency of low-income or otherwise vulnerable housing. 
Quantification assumptions: Not quantified. 


Measure GE-5: Ensure an equitable transition to 100 percent clean power. 
Quantification assumptions: Not quantified to avoid double counting with Measure BU-1. 


CLIMATE-FRIENDLY PURCHASING, BUDGETING, AND FINANCING 


Measure GE-6: Incorporate sustainability best practices into City purchasing decisions and 
City contracts.  
Quantification assumptions: Not quantified. 


Measure GE-7: Modify the City’s capital planning and budgeting processes to incorporate 
priorities established by Climate Ready Fremont. 
Quantification assumptions: Not quantified. 
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Measure GE-8: Establish financial mechanisms and pursue outside funding sources to support 
the implementation of Climate Ready Fremont.  
Quantification assumptions: Not quantified. 


Public Participation and Engagement 


ACCESS TO NATURE AND ENVIRONMENTAL STEWARDSHIP 


Measure PE-1: Ensure availability and accessibility to healthy, natural spaces and safe 
outdoor recreation opportunities for all community members. 
Quantification assumptions: Not quantified. 


Measure PE-2: Encourage residents and community members to act as environmental 
stewards. 
Quantification assumptions: Not quantified. 


CLIMATE ACTION AND ENGAGEMENT 


Measure PE-3: Encourage community participation and ownership of Climate Ready Fremont. 
Quantification assumptions: Not quantified. 


Measure PE-4: Increase public awareness and participation in climate planning, with a focus 
on equity and inclusion. 
Quantification assumptions: Not quantified. 


CLIMATE TRACKING AND REPORTING 


Measure PE-5: Track climate and sustainability metrics accurately and transparently for the 
community. 


CONCLUSION 


The total estimated GHG emissions reductions from all measures quantified would be 307,066 MTCO2e in 2030; 
812,681 MTCO2e in 2045; and 948,730 MTCO2e in 2050. This would result in total citywide GHG emissions of 746,348 
MTCO2e in 2030; 263,891 MTCO2e in 2045; and 147,253 MTCO2e in 2050. The total estimated reductions from all 
proposed GHG reduction measures would not be sufficient to meet the 2030 target of 178,119 MTCO2e.  


The scale of reductions required to achieve the carbon neutrality target for 2045 discussed earlier would require 
significant improvements in the availability and/or cost of near-zero and zero-emissions technologies, as well as 
potential increased reductions from ongoing State and federal legislative actions that are currently unknown. 
Progress toward meeting future targets that could be set by the State would be part of the ongoing monitoring and 
updates to the CAP 2.0 as new legislation or future updates to CARB’s Climate Change Scoping Plan are adopted.  


Figure 2 shows the GHG reductions achieved by the proposed measures, organized by the same sectors used for the 
inventory and forecasts. Note, the nonresidential and residential building energy sectors have been combined. The 
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chart shows the estimated GHG reductions due to carbon sequestered through measure NL-3 to implement the 
City’s Urban Forestry Management Plan as a dashed line that is not associated with any particular emissions sector. 
Figure 2 shows the City’s progress towards the 2030 target with the proposed GHG reduction measures and 
demonstrates progress toward the 2045 carbon neutrality target.  


 


 
Figure 2 Forecasted GHG Emissions by Sector with Implementation of Proposed GHG Reduction Measures 


and Reduction Targets: 2030, 2045, and 2050 
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GHG Measure Quantification Calculations 


Appendix B - Attachment I







Measure 


Number
Measure Title 2030 2045 2050


BU‐1 Transition to 100% clean electricity consumption. 51,370           ‐                 ‐                


BU‐2 Require new residential construction to be all electric and low carbon. 200                6,921             7,972            


BU‐3 Require new nonresidential construction to be zero net energy and low carbon. ‐                 31,807           18,148          


BU‐4 Retrofit existing residential buildings to be all electric and low carbon. 40,347           119,873        139,387       


BU‐5 Retrofit existing nonresidential buildings to be all electric and low carbon. 25,634           109,710        144,752       


BU‐13 Reduce water consumption in buildings. 39  ‐                 ‐                


BU‐14 Increase the capture and use of rainwater and use of greywater.  6  ‐                 ‐                


IN‐3


Install infrastructure to support electric vehicle (EV) charging and other zero‐emission vehicle 


(ZEV) refueling needs.  81,888           393,435        469,766       


IN‐4


Increase the use of smart mobility and modernize transportation infrastructure as identified 


in the City's Mobility Action Plan. 17,173           13,984           13,225          


IN‐5


Improve pedestrian and bicycle infrastructure as identified in previous City plans and the new 


Active Transportation Plan.  13  42  49 


IN‐11 Reduce emissions and air pollution associated with landscaping equipment. 2,500             5,058             5,182            


IN‐12


Reduce emissions and air pollution associated with diesel fuel use in off‐road equipment and 


stationary sources.  4,450             11,258           12,481          


LU‐2


Reduce vehicle miles traveled (VMT) and single‐occupancy vehicle trips, as identified in 


Fremont's General Plan.  14,004           27,118           30,959          


LU‐4 Increase transit ridership and promote transition to zero‐emissions transit.  31,759           34,172           39,612          


LU‐5


Increase implementation of Transportation Demand Management (TDM) strategies as 


identified in Fremont's General Plan. 12,553           18,456           21,776          


LU‐6


Reduce the amount of parking to encourage transit‐oriented development (TOD) as identified 


in Fremont's General Plan. 10,192           8,840             8,783            


MW‐3 Bolster recovery of organic and recyclable materials and increase landfill diversion rates. 14,653           31,042           35,497          


NL‐3 Implement the City's Urban Forestry Management Plan. 252                965                1,144            


NL‐5 Reduce water usage for irrigation and landscaping. 35  ‐                 ‐                


Total Reductions from Measures 307,066        812,681        948,730       


Forecasted Citywide Emissions 1,053,414     1,076,571     1,095,984    


Forecasted Citywide Emissions with Reduction Measures 746,348        263,891        147,253       


Percent change from 2005 levels ‐54.4%


Reduction Needed for Target (below 2018 levels, consistent with State targets) 178,119        1,076,571     1,095,984    


Gap Needed to Achieve Target* (128,947)       263,891        147,253       


*positive values indicate that a gap exists


and target has not been achieved.







BU‐1


2018 2030 2045 2050


Total electricity emissions (MTCO2e) 90,690   36,179        ‐            ‐           


Additional electricity emissions from other measures (MTCO2e)


BU‐2 49  ‐            ‐           


BU‐3 ‐              ‐            ‐           


BU‐4 9,832          ‐            ‐           


BU‐5 1,767          ‐            ‐           


IN‐3 3,543          ‐            ‐           


Total GHG Reductions (MTCO2e) 51,370        ‐            ‐           


Transition to 100% clean electricity consumption.







BU‐2


2018 2024.5 2025 2030 2045 2050


All‐electric new residential development starting in 2023


Annual residential natural gas usage with legislative reductions (therms) 26,369,188 26,424,841 26,429,122 26,471,932 27,734,186 27,932,915


New natural gas usage from 2018 (therms) 55,653 59,934 102,744 1,364,998 1,563,727


New natural gas usage starting in 2024 47,091 1,309,345 1,508,074


Percent of new residential development starting July 1, 2024 that will be all 


electric 100% 100% 100%


 Reduced residential natural gas usage from all‐electric new residential 


development starting in 2024 (therms) 47,091 1,309,345 1,508,074


GHG reductions from new residential natural gas savings (MTCO2e) 249  6,921          7,972         


Additional electricity usage from fuel switching


Total therms offset from natural gas heating use (therms) 47,091 1,309,345 1,508,074


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [1] 78%


Assumed average efficiency of electric heating [2] 100%


Total electricity needed to offset natural gas heating (MWh) 1,076              29,924        34,466       


Fremont weighted residential electricity emissions factor (MTCO2e/MWh) 0.045318996 0 0


Additional GHG emissions from electricity use (MTCO2e) 49  ‐              ‐             


Total GHG Reductions (MTCO2e) 200  6,921          7,972         


Sources:


Require new residential construction to be all electric and low carbon.


[1] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for‐residential‐customers/heat‐


gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%2050%25


[2] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home‐heating‐systems/electric‐resistance‐


heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU‐3


2018 2025 2030 2045 2050


All‐electric new nonresidential development starting in 2026


Annual nonresidential natural gas usage with legislative reductions (therms) 22,445,051 21,866,095 21,452,554 25,392,982 23,862,684


New natural gas usage starting in 2026 (therms) [1] 0 3,526,887 1,996,589


Percent of new nonresidential development starting in 2026 that will be all 


electric 100% 100% 100%


Reduced nonresidential natural gas usage from all‐electric new nonresidential 


development starting in 2026 (therms) 0 3,526,887 1,996,589


GHG reductions from new nonresidential natural gas savings (MTCO2e) ‐  18,643        10,554       


Additional electricity usage from fuel switching


Total therms offset from natural gas heating use (therms) 0 3,526,887 1,996,589


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [2] 78%


Assumed average efficiency of electric heating [3] 100%


Total electricity needed to offset natural gas heating (MWh) ‐  80,604        45,630       


Fremont weighted nonresidential electricity emissions factor (MTCO2e/MWh) 0.045318996 0 0


Additional GHG emissions from electricity use (MTCO2e) ‐  ‐              ‐             


Total GHG Reductions (MTCO2e) ‐  18,643        10,554       


Sources:


Require new nonresidential construction to be zero net energy and low carbon.


[1] 2030 values zeroed because demographic forecasts anticipate a decline in jobs between 2018 and 2030.


[2] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for‐residential‐customers/heat‐


gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%2050%25


[3] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home‐heating‐systems/electric‐resistance‐


heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU‐3


2018 2025 2030 2045 2050


All‐electric new nonresidential development excluding industrial starting in 2026


Annual nonresidential natural gas usage with legislative reductions (therms) 22,445,051 21,866,095 21,452,554 25,392,982 23,862,684


Percent nonresidential natural gas usage attributable to non‐industrial uses 47% 45% 44% 41% 40%


New natural gas usage starting in 2026 (therms) [1] 0 3,526,887 1,996,589


New natural gas usage attributable to non‐industrial uses [1] 0 1,447,681 798,636


Percent of new nonresidential development, excluding industrial, starting in 2026


that will be all electric 100% 100% 100%


Reduced nonresidential excluding industrial natural gas usage from all‐electric new


nonresidential development starting in 2026 (therms) 0 1,447,681 798,636


GHG reductions from new nonresidential excluding industrial natural gas savings


(MTCO2e) ‐  7,652          4,222         


2018 2030 2045 2050


All‐electric new industrial from 2018


Annual nonresidential natural gas usage with legislative reductions (therms) 22,445,051 21,452,554 25,392,982 23,862,684


Percent nonresidential natural gas usage attributable to industrial uses 53% 56% 59% 60%


New natural gas usage from 2018 (therms) [1] 0 2,947,931 1,417,633


New natural gas usage attributable to industrial uses [1] 0 1,737,894 850,580


Percent of new industrial development that will be all electric 15% 60% 75%


Reduced industrial natural gas usage from all‐electric new industrial development


from 2018 (therms) 0 1,042,736 637,935


GHG reductions from new industrial natural gas savings (MTCO2e) ‐                5,512              3,372         


Additional electricity usage from fuel switching (all nonresidential)


Total therms offset from natural gas heating use (therms) 0 2,490,417 1,436,570


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [2] 78%


Assumed average efficiency of electric heating [3] 100%


Total electricity needed to offset natural gas heating (MWh) ‐                56,916            32,832       


Fremont weighted nonresidential electricity emissions factor (MTCO2e/MWh) 0.045319 0 0


Additional GHG emissions from electricity use (MTCO2e) ‐                ‐  ‐             


Total GHG Reductions (MTCO2e) ‐                13,164            7,594         


Percent existing nonresidential natural gas usage attributable to industrial uses


Industrial building gross square footage in Fremont 2021 (sq. ft.) [4] 44,296,961


General heavy industry natural gas usage, historical, Title 24 (kBtu per sq. ft.) [5] 27 


General light industry natural gas usage, historical, Title 24 (kBtu per sq. ft.) [5] 27 


Average heavy and light industry natural gas usage, historical, Title 24 (kBtu per sq.


ft.) [5] 27 


Fremont industrial sector estimated natural gas usage (therms) 11,963,051   


Existing nonresidential natural gas usage in 2018 (therms) 22,445,051


Percent nonresidential natural gas usage attributable to industrial uses 53%


Forecasted percent of nonresidential natural gas usage attributable to industrial 


uses 2018 2030 2045 2050


Require new nonresidential construction to be zero net energy and low carbon.







Based on data from the City regarding economic development trends and forecasts, 


it is anticipated that there will be continued growth in industrial inventory and 


decline in retail space over time. Thus, the share of nonresidential natural gas 


consumption due to industrial uses will likely increase over time. [6]


2018 percentage was calculated based on industrial square footage and the average 


rate of natural gas usage for industrial uses in CalEEMod Climate Zone 5 in kBtu per 


square foot. It is assumed that by 2050, 60% of nonresidential sector natural gas 


usage will be from industrial uses. The 2030 and 2045 values have been 


interpolated. 53% 56% 59% 60%


Sources:


[4] City of Fremont. 2021. Industrial Submarket Report


[5] CAPCOA. May 2021. CalEEMod Appendix D, Default Data Tables. Table 8.1 Energy Use by Climate Zone and Land Use Type


[6] Data provided by Donovan Lazaro, Economic Development Manager, City of Fremont. September 14, 2021


Dan alluded to this but based on demand for industrial space and our current 


development application pipeline, we can safely anticipate continued growth in 


industrial inventory for the foreseeable future. Conversely, macroeconomic shifts 


suggest that retail space will steadily decrease over time, perhaps significantly. 


Demand for office and hospitality in Fremont is much lower post‐pandemic, but we 


could see a presumption of modest growth over time.  


[1] 2030 values zeroed because demographic forecasts anticipate a decline in jobs between 2018 and 2030


[2] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for‐residential‐customers/heat


gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%2050%25


[3] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home‐heating‐systems/electric‐resistance‐


heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU‐4


2018 2030 2045 2050


Removal of natural gas from existing residential


Existing residential natural gas usage (therms) 26,369,188 26,369,188 26,369,188 26,369,188


Target electrification rate for existing residential [1] 36% 86% 100%


Reduction in natural gas usage (therms) 9,492,908      22,677,502   26,369,188  


GHG reductions from existing residential natural gas savings (MTCO2e) 50,179            119,873         139,387        


Additional electricity usage from fuel switching


Total therms offset from natural gas heating use (therms) 9,492,908      22,677,502   26,369,188  


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [2] 78%


Assumed average efficiency of electric heating [3] 100%


Total electricity needed to offset natural gas heating (MWh) 216,952         518,274         602,644        


Fremont weighted residential electricity emissions factor (MTCO2e/MWh) 0.045318996 0 0


Additional GHG emissions from electricity use (MTCO2e) 9,832              ‐  ‐ 


Total GHG Reductions (MTCO2e) 40,347            119,873         139,387        


Electrification target interpolation [1] Year Target


2040 72%


2045 86%


2050 100%


Sources:


Retrofit existing residential buildings to be all electric and low carbon.


[1] Mozingo. 2021. Zero‐Carbon Buildings in California: A Feasibility Study
[2] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for‐residential‐customers/heat‐


gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%2050%25
[3] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home‐heating‐systems/electric‐


resistance‐heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU‐5


2018 2030 2045 2050


Removal of natural gas from existing nonresidential


Existing nonresidential natural gas usage (therms) 22,445,051 22,445,051 22,445,051 22,445,051


Target electrification rate for existing nonresidential [1] 13% 49% 65%


Reduction in natural gas usage (therms) 2,917,857      10,885,850   14,589,283  


GHG reductions from existing nonresidential natural gas savings (MTCO2e) 15,424            57,542           77,119          


Additional electricity usage from fuel switching


Total therms offset from natural gas heating use (therms) 2,917,857      10,885,850   14,589,283  


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [2] 78%


Assumed average efficiency of electric heating [3] 100%


Total electricity needed to offset natural gas heating (MWh) 66,685            248,786         333,425        


Fremont weighted nonres electricity emissions factor (MTCO2e/MWh) 0.026494685 0 0


Additional GHG emissions from electricity use (MTCO2e) 1,767              ‐                  ‐                 


Total GHG Reductions (MTCO2e) 13,657            57,542           77,119          


Electrification target interpolation [1] Year Target


2040 32%


2045 49%


2050 65%


Sources:


Retrofit existing nonresidential buildings to be all electric and low carbon.


[1] Mozingo. 2021. Zero‐Carbon Buildings in California: A Feasibility Study


[2] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for‐residential‐customers/heat‐


gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%2050%25
[3] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home‐heating‐systems/electric‐


resistance‐heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU‐5


2018 2030 2045 2050


Removal of natural gas from existing nonresidential excluding industrial


Existing nonresidential excluding industrial natural gas usage (therms) 10,482,000 10,482,000 10,482,000 10,482,000


Target electrification rate for existing nonresidential excluding industrial 


[1] 13% 49% 65%


Reduction in natural gas usage (therms) 1,362,660      5,083,770     6,813,300    


GHG reductions from existing nonresidential excluding industrial natural 


gas savings (MTCO2e) 7,203              26,873           36,015          


Removal of natural gas from existing industrial


Existing industrial natural gas usage (therms) 11,963,051 11,963,051 11,963,051 11,963,051


Target electrification rate for existing industrial [1] 10% 40% 50%


Reduction in natural gas usage (therms) 1,196,305      4,785,220     5,981,525    


GHG reductions from existing industrial natural gas savings (MTCO2e) 6,324              25,295           31,618          


Additional electricity usage from fuel switching


Total therms offset from natural gas heating use (therms) 2,558,965      9,868,990     12,794,826  


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [2] 78%


Assumed average efficiency of electric heating [3] 100%


Total electricity needed to offset natural gas heating (MWh) 58,483           225,547         292,414        


Fremont weighted nonres electricity emissions factor (MTCO2e/MWh) 0.026494685 0 0


Additional GHG emissions from electricity use (MTCO2e) 1,549              ‐  ‐ 


Total GHG Reductions (MTCO2e) 11,977           52,167           67,633          


Electrification target interpolation [1] Year Target


2040 32%


2045 49%


2050 65%


Percent existing nonresidential natural gas usage attributable to 


industrial uses


Industrial building gross square footage (sq. ft.) [4] 44,296,961


General heavy industry natural gas usage, historical, Title 24 (kBtu per sq. 


ft.) [5] 27 


General light industry natural gas usage, historical, Title 24 (kBtu per sq. 


ft.) [5] 27 


Fremont industrial sector estimated natural gas usage (therms) 11,963,051            


Existing nonresidential natural gas usage in 2018 (therms) 22,445,051


Percent nonresidential natural gas usage attributable to industrial uses 53%


Sources:


[4] City of Fremont. 2021. Industrial Submarket Report


[5] CAPCOA. May 2021. CalEEMod Appendix D, Default Data Tables. Table 8.1 Energy Use by Climate Zone and Land Use Type


Retrofit existing nonresidential buildings to be all electric and low carbon.


[1] Mozingo. 2021. Zero‐Carbon Buildings in California: A Feasibility Study


[2] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for‐residential‐customers/heat‐


gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%2050%25
[3] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home‐heating‐systems/electric‐resistance‐


heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU‐13


2018 2030 2045 2050


Water‐related electricity usage in new development [1]


PG&E electricity usage (MWh) 2,404        2,475        2,931        3,002       


EBCE electricity usage (MWh) 7,662        7,891        9,341        9,569       


PG&E electricity usage in new development (MWh) 72             527           598          


EBCE electricity usage in new development (MWh) 228           1,679        1,907       


Percent reduction in water usage in new development [2] 50% 50% 50%


PG&E reduced electricity usage (MWh) 36             263           299          


EBCE reduced electricity usage (MWh) 114           839           953          


PG&E emissions factor (MTCO2e/MWh) 0.051779 0 0


EBCE emissions factor (MTCO2e/MWh) 0 0 0


GHG reductions in new development (MTCO2e) 1.9            ‐            ‐           


Water‐related electricity usage in existing development


PG&E electricity usage (MWh) 2,404        2,404        2,404       


EBCE electricity usage (MWh) 7,662        7,662        7,662       


Percent reduction in water usage in existing development [2] 30% 40% 50%


PG&E reduced electricity usage (MWh) 721           962           1,202       


EBCE reduced electricity usage (MWh) 2,299        3,065        3,831       


PG&E emissions factor (MTCO2e/MWh) 0.051779 0 0


EBCE emissions factor (MTCO2e/MWh) 0 0 0


GHG reductions in existing development (MTCO2e) 37.3          ‐            ‐           


Total GHG Reductions (MTCO2e) 39.2          ‐            ‐           


Sources:


[1] Electricity‐use related to water usage is quantified in this measure


[2] CAPCOA. 2010. Quantifying Greenhouse Gas Mitigation Measures. WUW‐1. Available:


http://www.capcoa.org/wp‐content/uploads/downloads/2010/09/CAPCOA‐Quantification‐Report‐9‐14‐


Final.pdf


WUW‐1: 20% for residential and 31% for nonresidential low‐flow fixtures. Assuming increase for ultra‐low‐flow,


especially in new development


Reduce water consumption in buildings.
Establish ultra‐low‐flow water fixture retrofit requirements for low‐rise residential, and small multifamily and 


commercial buildings.
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2018 2030 2045 2050


Fremont population 232,685  239,610  283,656               290,591              


Residential Water Use (estimate) (Million gallons per year) 6,170  6,354  7,522  7,706 


Percent of households reusing grey water 20% 30% 40%


Percent reduction in potable water use from participating households 30% 40% 45%


Total Forecasted Water Use in Fremont (all sectors) (HCF) 11,787,910            13,954,805          14,295,959         


Total Forecasted Water Use in Fremont (all sectors) (gal) 8,817,356,627      10,438,193,945  10,693,377,610 


Residential Water Reduction Under Measure (gallons per year) 381,224,302          902,604,572        1,387,005,967   


Emissions factor for water supply (g CO2e/gal) 1.45E‐02 0.00E+00 0.00E+00


Total GHG Reductions (MTCO2e) 5.54  ‐  ‐ 


Grey water produced per person [1] 35


Percent Reduction in Household water use [1] 30%


Percent Reduction in Greywater Treatment Plant [2] 45%


Alameda County Water District Residential Per‐Capita Water Use [3]


gallons per capita 


per day in 2018 Days per month


Total Gallons per 


capita


January 56 31 1736


February 60 28 1680


March 57 31 1767


April 61 30 1830


May 80 31 2480


June 90 30 2700


July 92 31 2852


August 90 31 2790


September 85 30 2550


October 78 31 2418


November 68 30 2040


December 54 31 1674


Annual Per‐Capita Water Use (gallons per capita ) 26,517 


Sources:


Increase the capture and use of rainwater and use of greywater. 


[1] Eva Eriksson , Karina Auffarth, Mogens Henze, Anna Ledin. Characteristics of Grey Wastewater. Urban Water, 4 85–104, 2002.


[2] D. Michael Revitt, Eva Eriksson, Erica Donner. The implications of household greywater treatment and reuse for municipal wastewater flows


and micropollutant loads. Water Research 45 2011.


[3] Pacific Institute. California Urban Water Use. Alameda County Water District. https://pacinst.org/gpcd/table/







IN‐3


2018 2030 2045 2050


State‐level EV Forecasts and Targets


Statewide Light Duty Population [1] 26,707,072               27,823,204               30,102,489               30,588,748              


Statewide Light Duty EV population [1] 218,339  1,413,449                  2,333,152                  2,441,372                 


Statewide Light Duty EV Population Target under EO N‐79‐20 (5 


million baseline scenario, 8 million high scenario) [2] 8,000,000                  25,587,116               27,529,873              


Target Percent EVs in Passenger Vehicles 29% 85% 90%


Target Percent EVs in Passenger Vehicles for Fremont 29% 85% 90%


EMFAC2021 Forecasts


Light Duty eVMT in Alameda County [1] 1,061,787,205          1,386,626,054          1,433,418,678         


Light Duty VMT in Alameda County [1] 13,052,492,156        14,302,117,716        14,647,998,431       


Percent eVMT in Alameda County 8.1% 9.7% 9.8%


Forecasted eVMT in Fremont


Fremont Passenger VMT after reduction from other measures 1,127,594,993          1,205,550,993          1,208,304,231         


Forecasted eVMT in Fremont 91,726,999               116,881,182             118,241,810            


Target eVMT in Fremont 324,217,151             1,024,718,344          1,087,473,808         


Additional eVMT needed to meet State Targets 232,490,152             907,837,162             969,231,997            


Additional GHG emissions from EV charger use


Additional eVMT needed to meet State Targets 232,490,152             907,837,162             969,231,997            


Average Efficiency of EV LDV (kWh/100‐mi) [3] 34  34  34 


Residential Electricity emissions factor (MTCO2e/MWh) 0.04532  ‐  ‐ 


Charged amount (kWh) 78,181,798               305,287,520             325,933,378            


Additional GHG emissions from EVs (MTCO2e) 3,543  ‐  ‐ 


Emissions from Equivalent Gasoline/Diesel Vehicles


Additional eVMT needed to meet State Targets 232,490,152             907,837,162             969,231,997            


Avg emissions factor for non‐electric light‐duty vehicles 


(MTCO2e/mi)  0.0002979                0.0002740                0.0002729               


Equivalent GHG emissions avoided from increased EV chargers 


(MTCO2e) 69,251  248,787  264,490 


GHG Reductions from IN‐3 (MTCO2e) 65,708  248,787  264,490 


Sources: 


State‐level EV Forecasts and Targets (Medium‐ and Heavy‐Duty) 2030 2045 2050


Statewide Medium‐ and Heavy‐Duty Population [1] 1,958,573                  2,281,720                  2,281,720                 


Statewide Medium‐ and Heavy‐Duty EV population [1] 107,184  797,170  977,062 


Statewide MDV EV Population Target under 2020 MSS [2] 40,788  582,910  750,000 


Statewide HDV EV Population Target under EO N‐79‐20 [3] 171,176  827,867  960,000 


Statewide Target Percent Increase in Commercial EVs  11% 62% 75%


Fremont Target Percent Increase in Commercial EVs 11% 62% 75%


EMFAC2021 Forecasts


MDV and HDV eVMT in Alameda County [1] 111,181,867             636,645,858             735,244,799            


MDV and HDV VMT in Alameda County [1] 1,615,808,201          2,086,807,810          2,258,493,248         


Percent eVMT in Alameda County 6.9% 30.5% 32.6%


Forecasted eVMT in Fremont


Fremont Commercial VMT after Measures 324,445,098             379,428,786             394,461,491            


Forecasted Commercial eVMT in Fremont 22,324,687               115,756,594             128,415,597            


Target eVMT in Fremont 35,112,678               234,599,108             295,623,045            


Additional eVMT needed to meet State Targets 12,787,991               118,842,513             167,207,447            


Emissions from Equivalent Gasoline/Diesel Vehicles


Additional eVMT needed to meet State Targets 12,787,991               118,842,513             167,207,447            


Install infrastructure to support electric vehicle (EV) charging and other zero‐emission vehicle (ZEV) refueling needs. 


[1] EMFAC 2021. Statewide light duty EV population. EMFAC 2021 does not account for statewide targets under EO N‐79‐20


[2] Assembly Bill 2127 Electric Vehicle Charging Infrastructure


[3] https://www.driveclean.ca.gov/pev/Charging.php







Avg emissions factor for non‐electric MDV & HDV vehicles 


(MTCO2e/mi)  0.001265254 0.001217146 0.001227674


Equivalent GHG emissions avoided from increased EV chargers 


(MTCO2e) 16,180  144,649  205,276 


Sources:


[1] EMFAC 2021. Statewide EV population. (EMFAC 2021 does not account for statewide targets under EO N‐79‐20)


[3] 2020 Mobile Source Strategy


 [2] Assembly Bill 2127 Electric Vehicle Charging InfrastructureAssessment (Staff Report). January 2021.
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2018 2030 2045 2050


Annual passenger vehicle miles traveled (VMT) (Existing only) 1,309,215,427    1,309,215,427    1,309,215,427    1,309,215,427   


Passenger VMT Reductions from Other Measures


LU‐4 134,849,189       163,651,928       193,763,883      


LU‐5 54,987,048         91,645,080         109,974,096      


LU‐6 44,644,246         44,644,246         44,644,246        


IN‐5 85,277                 379,367               453,999              


Total VMT Reductions from Other Measures 234,565,760       300,320,621       348,836,224      


Adjusted new VMT 1,074,649,668    1,008,894,806    960,379,203      


Conservative percent reduction in VMT [1] 7% 7% 7%


Emissions per mile for passenger vehicles (MTCO2e/mi) 2.28E‐04 1.98E‐04 1.97E‐04


Total GHG Reductions (MTCO2e) 17,173                 13,984                 13,225                


Source:


Increase the use of smart mobility and modernize transportation infrastructure as identified in the City's Mobility Action Plan.


[1] CAPCOA. 2010. Quantifying Greenhouse Gas Mitigation Measures. RPT‐2. Available: http://www.capcoa.org/wp‐


content/uploads/downloads/2010/09/CAPCOA‐Quantification‐Report‐9‐14‐Final.pdf
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2018 2030 2045 2050


New bike lanes in Fremont


New bikeway miles proposed in 2018 Bicycle Master Plan by 2040 (119 


by 2040) [1] 50  119  130 


Days per year that new bicycle lanes would be used? 365  365  365 


HPMS Daily Vehicle Miles of Travel in Fremont [2] 1,929,250         1,929,250         1,929,250        


HPMS Maintained Miles in Fremont [2] 499  499  499 


AADT on Roadways in Fremont 3,863                 3,863                 3,863                


Annual Average Daily Traffic on Parallel Roadways near bike paths 


(based on average AADT on Fremont roadways) 387  919  1,005                 < Based on HPMS Data. Subject to verification.


Bicycle Adjustment factor [3] 0.0038 0.0038 0.0038 < Conservative adjustment factor based on low AADT


Bicycle Activity Center Credit [3] 0.0005 0.0005 0.0005 < assumed that new lanes would be placed near at least 3 activity centers within a half a mile of facilities


Annual Vehicle Trips reduced 607  1,442                 1,578                


Annual VMT Reduced 30,348              171,323            205,149           


New pedestrian paths in Fremont


New pedestrian path miles proposed in 2016 Pedestrian Master Plan 


by 2035 (53 miles) [4] 45  55  60 


Days per year that new pedestrian paths would be used? 365 365 365


HPMS Daily Vehicle Miles of Travel in Fremont [2] 1,929,250         1,929,250         1,929,250        


HPMS Maintained Miles in Fremont [2] 499  499  499 


AADT on Roadways in Fremont 3,863                 3,863                 3,863                


Annual Average Daily Traffic on Parallel Roadways near bike paths 


(based on average AADT on Fremont roadways) 348  425  464  < Based on HPMS Data. Subject to verification.


Pedestrian Adjustment Factor 0.0038 0.0038 0.0038 < Conservative adjustment factor based on low AADT


Activity Center Credit 0.0005 0.0005 0.0005 < assumed that new lanes would be placed near at least 3 activity centers within a half a mile of facilities


Annual Vehicle Trips reduced 546  668  728 


Annual VMT Reduced 24,581              36,720              43,700             


Total Annual VMT Reduced 54,929              208,044            248,850           


Emissions per mile for passenger vehicles (MTCO2e/mi) 0.00022828      0.00020138      0.00019801     


GHG emissions reductions from active transportation (MTCO2e) 13  42  49 


GHG Reductions from IN‐5 (MTCO2e) 13  42  49 


Sources:


Facility Length (mi)
AADT on parallel 


roadway >2


Improve pedestrian and bicycle infrastructure as identified in previous City plans and the new Active Transportation Plan. 


[1] Fremont Bicycle Master Plan. Table B‐1.  https://www.fremont.gov/government/departments/transportation‐engineering/walking‐


bicycling/bicycle‐master‐plan


[2] https://dot.ca.gov/‐/media/dot‐media/programs/research‐innovation‐system‐information/documents/california‐public‐road‐


data/prd‐2019‐a11y.pdf


[3] https://www.tpl.org/sites/default/files/Climate‐


smart%20Cities%20Methodology%20Active%20Transport%20exec%20summary.pdf


[4] https://www.fremont.gov/government/departments/transportation‐engineering/walking‐bicycling/pedestrian‐master‐plan







12,000 0.0038


24,000              0.0027


3,000                 0.0019
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2018 2023 2030 2045 2050


Requiring zero‐emission new landscaping equipment starting in 2024


Lawn and garden emissions (MTCO2e) 4,063 4,094 4,138 5,058 5,182


New lawn and garden emissions since 2018 (MTCO2e) 31 75 995 1,119


New lawn and garden emissions starting in 2024 (MTCO2e) 44 964 1,088


Percent of new landscaping equipment converted to electric 100% 100% 100%


GHG reductions from requiring zero‐emission equipment in 2024 (MTCO2e) 44 964 1,088


Replacing old landscaping equipment with zero‐emission alternatives


Existing lawn and garden emissions (MTCO2e) 4,094 4,094 4,094


Replacement rate for existing equipment 60% 100% 100%


GHG reductions from replacing old equipment (MTCO2e) 2,456        4,094        4,094       


Total GHG Reductions (MTCO2e) 2,500        5,058        5,182       


Sources:


Reduce emissions and air pollution associated with landscaping equipment.


[1] average for 4 stroke engine


[2] https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf
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2018 2030 2045 2050


Renewable diesel or alternative fuels construction equipment


Construction emissions (MTCO2e) 9,934 11,028 13,917 14,533


Percent conversion to renewable diesel or alternatives 40% 80% 85%


GHG reductions from renewable diesel or alternatives (MTCO2e) 4,411 11,134 12,353


Elimination of fossil fuel backup generators [1]


Existing backup generator natural gas usage (mcf) 33 32 41 42


Existing backup generator natural gas usage (therms) 347 332 423 434


Existing backup generator diesel usage (gallons) 9,790 9,357 11,935 12,226


Target elimination rate for backup generators 40% 100% 100%


Reduced natural gas use from elimination of backup generator permits by 


2030 (therms) 133           423           434          


Reduced diesel use from elimination of backup generator permits by 2030 


(gallons) 3,743       11,935     12,226    


Backup generator natural gas emissions factor (MTCO2e/therms) 0.00529   0.00529   0.00529  


Backup generator diesel emissions factor (MTCO2e/gallon) 0.01023   0.01023   0.01023  


GHG reductions from backup generator natural gas savings (MTCO2e) 0.70 2.24 2.29


GHG reductions from backup generator diesel savings (MTCO2e) 38.28 122.07 125.05


Total GHG Reductions (MTCO2e) 4,450 11,258 12,481


[1] Note that additional emissions from electricity are not quantified in this draft. These emissions would only occur in


2030 and would be negated by BU‐1. Additional emissions from electricity use would likely be marginal for this measure.


Reduce emissions and air pollution associated with diesel fuel use in off‐road equipment and stationary sources. 







LU‐2


2018 2030 2045 2050


SB 743 requires a 15% reduction in new VMT (New VMT)


Annual passenger vehicle miles traveled (VMT) 1,309,215,427      1,384,190,409      1,564,511,455      1,627,908,920     


New passenger VMT 74,974,982            255,296,028          318,693,492         


Percent VMT reduction from SB 743 15% 15% 15%


Reduced passenger VMT from SB 743 11,246,247            38,294,404            47,804,024           


Passenger vehicle emissions factor (MTCO2e/mile) 0.000228283 0.000201383 0.000198008


GHG reductions from new passenger vehicles (MTCO2e) 2,567  7,712  9,466 


Annual commercial vehicle miles traveled (VMT) 263,167,145          335,258,854          399,945,546          417,631,081         


New commercial VMT 72,091,709            136,778,400          154,463,936         


Percent VMT reduction from SB 743 15% 15% 15%


Reduced commercial VMT from SB 743 10,813,756            20,516,760            23,169,590           


Commercial vehicle emissions factor (MTCO2e/mile) 0.001057569 0.000945873 0.000927641


GHG reductions from new commercial vehicles (MTCO2e) 11,436  19,406  21,493 


Total GHG Reductions (MTCO2e) 14,004  27,118  30,959 


Reduce vehicle miles traveled (VMT) and single‐occupancy vehicle trips, as identified in Fremont's General Plan. 







LU‐4


2018 2030 2045 2050


Expanded transit ridership


Annual passenger vehicle miles traveled (Existing VMT) 1,309,215,427               1,309,215,427    1,309,215,427    1,309,215,427   


Percent reduction in citywide VMT from comprehensive expansion 


of transit network (estimated 5.8% to 14.8%) [1] [2] 10.3% 12.5% 14.8%


Passenger VMT reduction 134,849,189       163,651,928       193,763,883      


Passenger vehicle emissions factor (MTCO2e/mi) 0.0002283          0.0002014          0.0001980         


GHG reductions from passenger vehicles (MTCO2e) 30,784                 32,957                 38,367                


BART 100% clean electricity


Total existing and forecasted emissions from BART (MTCO2e) [3] 997  1,027  1,216  1,245 


Percent reduction [4] 95% 100% 100%


GHG reductions from BART 100% clean electricity 976  1,216  1,245 


Total GHG Reductions (MTCO2e) 31,759                 34,172                 39,612                


Sources:


5.8% to 14.8%


0.5% to 10.5%


[1] Mozingo. 2021. Zero‐Carbon Buildings in California: A Feasibility Study. The Center for Resource Efficient Communities and


the Center for the Built Environment, UC Berkeley
[2] Handy, S. et al. (2013). Impacts of Transit Service Strategies on Passenger Vehicle Use and Greenhouse Gas Emissions ‐ 


Policy Brief and Technical Background Document. California Air Resources Board. Retrieved from: 


https://arb.ca.gov/cc/sb375/policies/policies.htm
[3] Based on emission factor per passenger mile from Inventory (EBEW/Stopwaste). Assuming non‐train emissions are 


negligible.


[3] Bay Area Rapid Transit. 2017. BART Wholesale Electricity Portfolio Policy. Available: 


https://www.bart.gov/sites/default/files/docs/BART%20Wholesale%20Electricity%20Portfolio%20Policy%204.27.17.pdf


Increase transit ridership and promote transition to zero‐emissions transit. 







LU‐5


2018 2030 2045 2050


Annual passenger vehicle miles traveled (Existing VMT) 1,309,215,427    1,309,215,427    1,309,215,427    1,309,215,427   


Percent of household VMT for commuting [1] 28% 28% 28%


Passenger VMT from commuting 366,580,320       366,580,320       366,580,320      


Percent reduction in passenger commute VMT from TDM measures 15% 25% 30%


Reduction in passenger commute VMT from TDM measures 54,987,048         91,645,080         109,974,096      


Passenger vehicle emissions factor (MTCO2e/mi) 0.0002283          0.0002014          0.0001980         


GHG reductions in passenger commute VMT (MTCO2e) 12,553                 18,456                 21,776                


Total GHG Reductions (MTCO2e) 12,553                 18,456                 21,776                


Source:


[1] https://traveltrends‐dev.transportation.org/wp‐content/uploads/sites/62/2019/07/B2_CIA_Role‐Overall‐Travel_web_2.pdf


Increase implementation of Transportation Demand Management (TDM) strategies as identified in Fremont's General Plan.







LU‐6


2018 2030 2045 2050


Annual passenger vehicle miles traveled (Existing VMT) 1,309,215,427    1,309,215,427      1,309,215,427      1,309,215,427     


Percent of household VMT for commuting [1] 34% 34% 34%


Passenger VMT from commuting 446,442,461         446,442,461         446,442,461        


Target percent VMT reduction from parking reduction and 


management measures [2] 10% 10% 10%


VMT reductions under this measure 44,644,246           44,644,246           44,644,246          


Emissions per mile for passenger vehicles (MTCO2e/mile) 0.000228               0.000198               0.000197              


Total GHG Reductions (MTCO2e) 10,192                    8,840                      8,783                     


Sources:


Reduce the amount of parking to encourage transit‐oriented development (TOD) as identified in Fremont's General Plan.


[1] AASHTO. 2021. Commuting in America, The National Report on Commuting Patterns and Trends. Available: 


https://traveltrends.transportation.org/wp‐content/uploads/sites/62/2021/04/CA01‐5.pdf


[2] Mozingo. 2021. Zero‐Carbon Buildings in California: A Feasibility Study. Appendix C Measures 12a, 12b, 12c, 13a







VMT Reduction Check


CAPCOA's Maximum VMT Reduction in Urban Areas 75%


CAPCOA's Maximum VMT Reduction in Suburban Areas 20%


2030 2040 2045


IN‐5: Improve pedestrian and bicycle infrastructure as identified in 


previous City plans and the new Active Transportation Plan.                 54,929               208,044               248,850 


LU‐2: SB 743 requires a 15% reduction in new VMT.  (New VMT)        22,060,004         58,811,164         70,973,614 


LU‐4: Expanded transit facilities  (Existing VMT)      134,849,189       163,651,928       193,763,883 


LU‐5: Increase implementation of transportation demand 


management (TDM) strategies  (Existing VMT)        54,987,048         91,645,080       109,974,096 


LU‐6: Reduce the amount of parking such that it meets the needs 


of residents, workers, visitors, and shoppers in a way that is 


consistent with broader goals related to sustainability and 


community character.  (Existing VMT)        44,644,246         44,644,246         44,644,246 


Total VMT Reduction from Measures      256,595,416       358,960,462       419,604,689 


TOTAL Passenger VMT Forecast    1,384,190,409     1,564,511,455     1,627,908,920 


%Reduction in VMT from measures 19% 23% 26%


Total Passenger VMT with Reductions   1,127,594,993    1,205,550,993    1,208,304,231 


Exceeds CAPCOA Maximum VMT Reduction? (max ~50)  NO   NO   NO 







MW‐3


2018 2030 2045 2050


Total forecasted emissions from solid waste 57,018 33,934 40,172 40,048


Estimated diversion rate for Fremont 56%


Targeted diversion rate 75% 90% 95%


Adjusted forecasted emissions from solid waste (MTCO2e) 19,281   9,130   4,551  


Total GHG Reductions (MTCO2e) 14,653 31,042 35,497


Bolster recovery of organic and recyclable materials and increase landfill diversion rates.







NL‐3


2018 2030 2045 2050 2052 2062


Percent tree coverage (existing and targets) [1] 14% 15% 16% 17% 17% 24%


New tree coverage (acres) 123  473           560          


Additional sequestration from new tree coverage 252  965           1,144       


Total GHG Reductions (MTCO2e) 252  965           1,144       


Fremont Tree Canopy Assessment Info for Urbanized Areas[1] 2018


Percent Tree 


Coverage


Fremont urban tree canopy (acres) 3,239                 14%


Possible planting area (acres) 3,826                 17%


Unsuitable area (acres) 15,488               69%


Total land area (acres) 22,553              


Fremont trees total carbon storage (tons of carbon) 235,000


Fremont trees annual carbon sequestration (tons of CO2/year) 6,000


Carbon sequestration per area (MTCO2e/acre) 2.04 


Source:


Email from Kit 2020


Percent Tree 


Coverage


Fremont citywide tree canopy (acres) 5,346                 13%


Possible planting area (acres) 14,836              


Public (acres) 10,252              


Private (acres) 4,584                


Fremont citywide tree canopy total carbon storage (pounds of carbon) 46,141,637


Fremont trees annual carbon sequestration (pounds of CO2/year)


Carbon sequestration per area (MTCO2e/acre)


Draft canopy goal of 30% by 2062 = 1,741 new canopy acres every 10 


years or 174 acres per year.


It is recommended the canopy goals and planting be a shared 


commitment between the City, partners, and property owners. 


Generally, it is recommended cities plant approximately 60% of the 


total trees. The remainder would be planted by partners and property 


owners. This equates to approximately 13,350 trees to plant per year or 


~104 acres of canopy per year (based on future canopy of planted trees 


and mortality rates).


Implement the City's Urban Forestry Management Plan.


[1] City of Fremont. 2020. Urban Tree Canopy Assessment







NL‐5


2018 2030 2045 2050


Fremont population 232,685       239,610          283,656       290,591      


Estimated annual water demand for landscaping (HCF) 6,097,263   6,278,725      7,432,902   7,614,615  


In existing development 6,097,263      6,097,263   6,097,263  


In new development 181,462          1,335,639   1,517,352  


Percent reduction in outdoor landscaping water from Water Efficient Landscape and 


Water Conservation Ordinances, drought‐tolerant and water‐conserving native 


landscaping, and water‐efficient irrigation equipment programs


In existing development 50% 80% 90%


In new development 80% 90% 100%


Annual water reduction (HCF)


In existing development 3,048,631      4,877,810   5,487,537  


In new development 145,170          1,202,076   1,517,352  


Total annual water reduction (HCF) 3,193,801      6,079,886   7,004,889  


Emissions factor for water supply (g CO2e/gal) 1.45E‐02 0.00E+00 0.00E+00


Emissions factor for water supply (MTCO2e/HCF) 1.08736E‐05 0 0


Total GHG Reductions (MTCO2e) 34.73              ‐               ‐              


Conversion Factors and Assumptions


Water Year 2011 2012 2013 2014 2015


Residential Exterior Water Use (millions of acre feet) 2.3 2.4 2.5 2.4 1.9


Population (from the Department of Finance) 37,561,624 37,924,661 38,269,864 38,556,731 38,870,150


Landscaping irrigation water use per capita per day (gallons) 53.70


Source:
[1] https://water.ca.gov/‐/media/DWR‐Website/Web‐Pages/Programs/California‐Water‐Plan/Docs/Update2018/Final/SupportingDocs/Water‐Portfolios


and‐Balances.pdf


Reduce water usage for irrigation and landscaping.







California GHG Emissions Inventory (by scoping plan sector)


Included Emissions 2005 2018
Agriculture 33.70 32.70
Commercial and Residential 43.10 41.40
Electric Power 107.80 63.10
High GWP 9.30 20.40
Industrial 95.50 89.20
Recycling and Waste 7.80 8.70
Transportation 186.60 169.60


CARB Scoping Plan Emissions Targets by Sector


Sectors 1990 2005 2018 Low Scenario  High Scenario


Agriculture 26 34 33 24 25


Residential and Commercial 44 43 41 38 40


Electric Power 108 108 63 30 53


High GWP 3 9 20 8 11


Industrial 98 96 89 83 90


Recycling and Waste 7 8 9 8 9


Transportation 152 187 170 103 111


Cap‐and‐Trade Program n/a n/a ‐34 ‐79


Natural and Working Lands Net Sink* ‐7


Total 431 484   425 260 260


Source: 2017 Climate Change Scoping Plan. Table 3. https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf


Note: the Scoping Plan‐reported emissions by sector reflect rounding.


Applicable Emission Sectors


Emission Sectors


Applicable to City of 


Fremont?


Agriculture No


Residential and Commercial Yes


Electric Power Yes


High GWP No


Industrial Yes


Recycling and Waste Yes


Transportation Yes


Cap and Trade No


GHG Reduction Targets


Milestone Year


Statewide Existing and 


Target Emissions 


(MMTCO2e) 


Target Percent 


Reduction from 2005


Target Percent 


Reduction from 2018


Statewide Existing and 


Target Emissions 


(MMTCO2e) 


Target Percent 


Reduction from 2005


Statewide Existing and 


Target Emissions 


(MMTCO2e) 


Target Percent 


Reduction from 2005


Statewide Existing and 


Target Emissions 


(MMTCO2e) 


Target Percent 


Reduction from 2018


Statewide Existing and 


Target Emissions 


(MMTCO2e) 


Target Percent 


Reduction from 


2018


1990 431 NA NA


2005 484 NA NA 441 NA 441 NA 441 NA 441


2018 425 12% NA 372 16% 372 16% 372 NA 372 NA


2020 431 11% ‐1% 409 7% 409 7% 409 ‐10% 409 ‐10%


2030 259 47% 39% 262 41% 303 31% 262 30% 303 19%


2040 77 82% 80% NA 80% NA 77% NA 77% NA 73%


2045 - 100% 100% 0 100% 0 100% 0 100% 0 100%


Notes: CARB statewide inventory current through 2018. 2040 target interpolated between 2030 target and 2045 goal under AB32, SB32, and EO B‐55‐18


Year Emissions


Target Percent 


Reduction from 2005 Year Emissions


Target Percent 


Reduction from 2005


Difference from Leg‐


Adj BAU
< amount needed to be 
reduced Year Emissions


Target Percent Reduction 


from 2018 Year Emissions


Target Percent 


Reduction from 2018


Difference from Leg‐


Adj BAU
< amount needed to be 
reduced


2005 1,634,965  ‐‐ 2005 1,634,965  ‐‐ 2005 1,634,965  ‐‐ 2005 1,634,965  ‐‐


2018 1,242,786  24% 2018 1,242,786  24% 2018 1,242,786  ‐‐ 2018 1,242,786  ‐‐


2020 1,517,016  7% 2020 1,517,016  7% (463,602)   2020 1,366,396  ‐10% 2020 1,366,396  ‐10% (312,982) 


2030 971,780  41% 2030 1,123,853   31% 81,634  2030 875,295  30% 2030 1,012,269  19% 178,119 


2040 323,927  80% 2040 374,618   77% 2040 291,765  77% 2040 337,423  73%


2045 ‐  100% 2045 ‐   100% 1,076,571   2045 ‐  100% 2045 ‐  100% 1,076,571 


55% Below 2005 Levels by 2030 Target


Year Emissions Level


% Reduction Needed 


Below 2005 Levels


Emissions Reduction 


Needed Below ABAU


2005 1,634,965 


2030 735,734  55% 317,680 


2040 245,245  85% 823,607  <Interpolated


2045 ‐  100% 1,076,571  


2050 ‐  100% 1,095,984  


Source: CARB 2021. California GHG Emissions for 2000 to 2019. https://www.arb.ca.gov/cc/inventory/data/data.htm


Fremont Mass Emissions Levels Using 2005 Baseline Fremont Mass Emissions Levels Using 2018 Baseline


Low High Low High


Source: CARB 2022. California GHG Emissions for 2000 to 2019. https://www.arb.ca.gov/cc/inventory/data/data.htm


CARB GHG Inventory 2030 Scoping Plan Ranges


Low


All Sectors Selected Sectors Selected SectorsSelected SectorsSelected Sectors


HighLowHigh







Emissions


Target Percent 


Reduction from 2018 Emissions


Target Percent 


Reduction from 2019


Difference from Leg‐


Adj BAU
< amount needed to be 
reduced


2018 1,242,786 ‐‐ 1,242,786 ‐‐


2020 1,366,396  ‐10% 1,517,016   ‐22%


2030 875,295  30% 1,012,269   19% 178,119  


2040 291,765  77% 337,423  73%


2045 ‐  100% ‐  100% 1,076,571 


Fremont Mass Emissions Levels Using 2018 Baseline


Low High







Conversion and Emissions Factors
Fremont Greenhouse Gas Forecast


Category Value
g/MT 1000000
g/lb 453.592
lb/MT 2204.622622
kg/MT 1000
MT/ton 1.10231
g/ton 907185
lb/kg 2.20462
gallon/acrefoot 325851.429
kwh/therm 29.3001111
gal/HCF 748
mcf/therms 10.37
MMBTU/gallon (diesel) 0.1374
therms/scf 0.01037
Btu/therm 99976


Source (Select) IPCC Fifth Assessment Report (Avg) <‐‐drop down selection
CO2 1
CH4 28
N2O 265
Source CO2 GWP CH4 GWP N2O GWP
IPCC Fourth Assessment Report (w/o climate 


carbon feedback) 1 25 265
IPCC Fourth Assessment Report (with climate 


carbon feedback) 1 34 298
IPCC Fourth Assessment Report (Avg) 1 25 298
IPCC Fifth Assessment Report (Avg) 1 28 265
IPCC Third Assessment Report 1 23 296
IPCC Second Assessment Report 1 21 310


2018 2030 2045/2050 Source


PG&E EF (lb CO2/MWh) 206 113.0356164 0


https://www.theclimateregistry.org/our‐members/cris‐


public‐reports/


CAMX EF (lb CH4/MWh) 0.034 0.018888889 0


eGRID 2018 (https://www.epa.gov/energy/emissions‐


generation‐resource‐integrated‐database‐egrid)


CAMX EF (lb N2O/MWh) 0.004 0.002222222 0


eGRID 2018 (https://www.epa.gov/energy/emissions‐


generation‐resource‐integrated‐database‐egrid)
Fremont Weighted Residential EF (MTCO2e/MWh 0.088558844 0.045318996 0 EBEW GHG Inventory 2018
Fremont Weighted Non‐Residential EF (MTCO2e/M 0.071364529 0.026494685 0 EBEW GHG Inventory 2018
PG&E EF (MTCO2e/MWh) 0.094484198 0.051779109 0 calculated


RPS Target Year 2018 2020 2030 2045
PG&E


Percent Renewable 27% 33% 60% 100%
Increase in Renewables (from 2018) 6% 33%


EBCE
Percent Renewable 41% 41% 100% 100%
Increase in Renewables (from 2018) 0% 59%


Fuel Emission Factor Unit Source
10.21 kg CO2/gal


0.9 g CH4/MMBTU
0.4 g N2O/MMBTU


22.5091702 lb CO2/gal
0.000272586 lb CH4/gal
0.000121149 lb N2O/gal
0.010228012 MTCO2/gal


0.05444 kg CO2/scf
0.9 g CH4/MMBTU
0.9 g N2O/MMBTU


11.57372351 lb CO2/therm
0.000272586 lb CH4/therm
0.000272586 lb N2O/therm
0.00528598 MTCO2/therm


Natural Gas


Climate Registry 2019 


Default Emission 


Factors


Electricity Emission Factors


Conversion Factors


GWP


RPS Requirements


Fuel Emission Factors


Diesel







Source: EMFAC2021 (v1.0.1) Emissions Inventory


Region Type: Statewide


Region: California


Calendar Year: 2018, 2030, 2045, 2050


Season: Annual


Vehicle Classification: EMFAC2011 Categories


Units:  miles/day for CVMT and EVMT, trips/day for Trips, kWh/day for Energy Consumption, tons/day for Emissions, 1000 gallons/day for Fuel Consumption


Region Calendar Y Vehicle CategoModel YearSpeed Fuel Population Total VMT CVMT EVMT Trips Energy ConsumNOx_RUNEX NOx_IDLEX NOx_STREX NOx_TOTEX PM2.5_RUNEXPM2.5_IDLEX PM2.5_STREX PM2.5_TOTEX PM2.5_PMTWPM2.5_PMBW PM2.5_TOTPM10_RUNPM10_IDLEPM10_STREXPM10_TOTEX PM10_PMTPM10_PMBPM10_TOTCO2_RUNECO2_IDLEXCO2_STREXCO2_TOTEXCH4_RUNECH4_IDLEXCH4_STREXCH4_TOTEXN2O_RUNEN2O_IDLEXN2O_STREXN2O_TOTEROG_RUNEROG_IDLEXROG_STREXROG_TOTEROG_DIUR ROG_HOTSROG_RUNLROG_TOTATOG_RUNETOG_IDLEXTOG_STREXTOG_TOTE TOG_DIUR TOG_HOTSTOG_RUNLTOG_TOTACO_RUNEXCO_IDLEX CO_STREX CO_TOTEX SOx_RUNE SOx_IDLEX SOx_STREXSOx_TOTEXNH3_RUNEFuel Consu


Statewide 2018 All Other BuseAggregate Aggregate Diesel 8387.965693 448848.4903 448848.4903 0 74652.8947 0 3.643022221 0.076398396 0.0341484 3.753569042 0.18759004 0.001518387 0 0.189108429 0.001484312 0.00785164 0.198444 0.196072 0.001587 0 0.197659073 0.005937 0.022433 0.22603 598.1801 6.034369 0 604.2145 0.018885 0.000236 0 0.01912 0.094112 0.000949 0 0.095062 0.406584 0.005075 0 0.411659 0 0 0 0.411659 0.462865 0.005777 0 0.468642 0 0 0 0.468642 1.023505 0.032859 0 1.056364 0.005657 5.71E‐05 0 0.005714 0.052949 53.8992


Statewide 2018 All Other BuseAggregate Aggregate Natural Ga 473.0343057 30521.82211 30521.82211 0 4210.00532 0 0.006715453 0.000821636 0 0.007537089 2.068E‐05 1.55657E‐06 0 2.22361E‐05 0.000100934 0.000524412 0.000648 2.25E‐05 1.69E‐06 0 2.41838E‐05 0.000404 0.001498 0.001926 31.83305 0.625076 0 32.45813 0.019476 0.002456 0 0.021932 0.006489 0.000127 0 0.006617 0.000278 3.51E‐05 0 0.000313 0 0 0 0.000313 0.019877 0.002506 0 0.022383 0 0 0 0.022383 0.094392 0.00276 0 0.097152 0 0 0 0 0.035663 3.751665


Statewide 2018 LDA Aggregate Aggregate Gasoline 13941722.43 518760540.9 518760540.9 0 65176045.6 0 51.14149375 0 25.177486 76.31897979 0.86992361 0 0.170124434 1.040048042 1.143672043 1.539758128 3.723478 0.945864 0 0.18488191 1.130745509 4.574688 4.399309 10.10474 177659.3 0 5629.907 183289.2 2.989642 0 7.163479 10.15312 4.319408 0 2.717924 7.037332 13.05542 0 35.88759 48.94302 27.46539 8.566611 20.63653 105.6115 18.83547 0 39.28939 58.12487 27.46539 8.566611 20.63653 114.7934 696.3981 0 334.0523 1030.45 1.759514 0 0.055758 1.815272 17.08415 19362.52


Statewide 2018 LDA Aggregate Aggregate Diesel 61467.65632 1934626.84 1934626.84 0 268007.035 0 0.917136632 0 0 0.917136632 0.06761962 0 0 0.067619623 0.004265126 0.005684914 0.07757 0.070677 0 0 0.070677082 0.017061 0.016243 0.10398 543.2866 0 0 543.2866 0.005054 0 0 0.005054 0.085476 0 0 0.085476 0.108808 0 0 0.108808 0 0 0 0.108808 0.123871 0 0 0.123871 0 0 0 0.123871 1.038395 0 0 1.038395 0.005141 0 0 0.005141 0.006611 48.4641


Statewide 2018 LDA Aggregate Aggregate Electricity 215328.9854 7904341.645 0 7904341.64 1093103.2 3051728.256 0 0 0 0 0 0 0 0 0.01742609 0.013294696 0.030721 0 0 0 0 0.069704 0.037985 0.107689 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2018 LDA Aggregate Aggregate Plug‐in Hyb 170226.3331 7961284.548 4313992.832 3647291.72 703885.887 1101590.805 0.031632607 0 0.087863 0.11949564 0.00798916 0 0.001932278 0.009921443 0.017551628 0.011947493 0.039421 0.008689 0 0.00210153 0.010790474 0.070207 0.034136 0.115133 1365.165 0 53.38507 1418.55 0.004698 0 0.03247 0.037168 0.005906 0 0.016386 0.022292 0.014619 0 0.12989 0.144509 0.104211 0.029811 0.027841 0.306372 0.021332 0 0.142213 0.163545 0.104211 0.029811 0.027841 0.325408 2.193855 0 0.996331 3.190186 0.01352 0 0.000529 0.014049 0.1598 149.8544


Statewide 2018 LDT1 Aggregate Aggregate Gasoline 1489629.168 49263752.23 49263752.23 0 6627585.67 0 14.60075574 0 4.0837286 18.6844843 0.15756351 0 0.029920503 0.187484018 0.108608072 0.177001778 0.473094 0.171211 0 0.0325015 0.203712208 0.434432 0.505719 1.143864 19820.28 0 719.458 20539.74 0.774521 0 1.152297 1.926818 0.922555 0 0.337197 1.259751 3.756215 0 6.405102 10.16132 6.334963 1.834288 5.28397 23.61454 5.354413 0 7.011896 12.36631 6.334963 1.834288 5.28397 25.81953 149.2804 0 63.00162 212.282 0.196297 0 0.007125 0.203423 1.9488 2169.801


Statewide 2018 LDT1 Aggregate Aggregate Diesel 2393.401439 45628.07032 45628.07032 0 8378.82192 0 0.068745703 0 0 0.068745703 0.00847337 0 0 0.00847337 0.000100593 0.00018554 0.00876 0.008856 0 0 0.008856499 0.000402 0.00053 0.009789 23.13822 0 0 23.13822 0.00054 0 0 0.00054 0.00364 0 0 0.00364 0.011623 0 0 0.011623 0 0 0 0.011623 0.013232 0 0 0.013232 0 0 0 0.013232 0.071324 0 0 0.071324 0.000219 0 0 0.000219 0.000156 2.064054


Statewide 2018 LDT1 Aggregate Aggregate Electricity 2045.200735 57179.57203 0 57179.572 9482.31865 22076.03409 0 0 0 0 0 0 0 0 0.000126059 9.70601E‐05 0.000223 0 0 0 0 0.000504 0.000277 0.000782 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2018 LDT1 Aggregate Aggregate Plug‐in Hyb 19.73876113 945.9266195 512.5706158 433.356004 81.6197773 130.8864292 3.779E‐06 0 1.023E‐05 1.40134E‐05 1.1186E‐06 0 2.72257E‐07 1.39081E‐06 2.08541E‐06 1.41618E‐06 4.89E‐06 1.22E‐06 0 2.961E‐07 1.51264E‐06 8.34E‐06 4.05E‐06 1.39E‐05 0.162052 0 0.007067 0.169119 5.59E‐07 0 3.81E‐06 4.37E‐06 7.08E‐07 0 1.92E‐06 2.63E‐06 1.74E‐06 0 1.52E‐05 1.69E‐05 1.09E‐05 2.92E‐06 3.02E‐06 3.38E‐05 2.53E‐06 0 1.66E‐05 1.92E‐05 1.09E‐05 2.92E‐06 3.02E‐06 3.61E‐05 0.00026 0 0.000117 0.000377 1.6E‐06 0 7E‐08 1.67E‐06 2.37E‐05 0.017866


Statewide 2018 LDT2 Aggregate Aggregate Gasoline 5563436.713 202680869.1 202680869.1 0 25889042.9 0 42.2967385 0 17.143664 59.44040276 0.37266788 0 0.069178874 0.441846755 0.446835176 0.710211806 1.598894 0.405083 0 0.07518249 0.480265033 1.787341 2.029177 4.296782 89359.38 0 2922.122 92281.5 1.637495 0 3.615207 5.252703 2.741334 0 1.435951 4.177285 7.459598 0 18.61194 26.07154 11.50583 3.487298 8.728412 49.79308 10.68597 0 20.37646 31.06243 11.50583 3.487298 8.728412 54.78397 366.9226 0 168.3291 535.2517 0.885003 0 0.02894 0.913944 7.050929 9748.538


Statewide 2018 LDT2 Aggregate Aggregate Diesel 18603.81227 785585.1202 785585.1202 0 90804.3538 0 0.08666879 0 0 0.08666879 0.01037506 0 0 0.010375056 0.00173192 0.002542767 0.01465 0.010844 0 0 0.01084417 0.006928 0.007265 0.025037 296.7089 0 0 296.7089 0.001046 0 0 0.001046 0.046682 0 0 0.046682 0.022524 0 0 0.022524 0 0 0 0.022524 0.025642 0 0 0.025642 0 0 0 0.025642 0.156604 0 0 0.156604 0.002808 0 0 0.002808 0.002684 26.46804


Statewide 2018 LDT2 Aggregate Aggregate Electricity 575.8117591 15369.65083 0 15369.6508 2717.02236 5933.953745 0 0 0 0 0 0 0 0 3.38843E‐05 2.60648E‐05 5.99E‐05 0 0 0 0 0.000136 7.45E‐05 0.00021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2018 LDT2 Aggregate Aggregate Plug‐in Hyb 2049.865376 99024.14738 53658.35776 45365.7896 8476.19333 13701.82058 0.000394755 0 0.0010594 0.001454128 0.00011694 0 2.80183E‐05 0.000144957 0.000218311 0.000148443 0.000512 0.000127 0 3.0472E‐05 0.000157654 0.000873 0.000424 0.001455 16.9967 0 0.794506 17.79121 5.88E‐05 0 0.000393 0.000452 7.42E‐05 0 0.000199 0.000273 0.000182 0 0.001568 0.00175 0.001053 0.000291 0.000298 0.003392 0.000266 0 0.001717 0.001983 0.001053 0.000291 0.000298 0.003624 0.027296 0 0.012032 0.039328 0.000168 0 7.87E‐06 0.000176 0.002376 1.879448


Statewide 2018 LHD1 Aggregate Aggregate Gasoline 552302.3709 19542010.86 19542010.86 0 8228482.4 0 7.288929663 0.025073353 6.4690338 13.78303681 0.04004995 0 0.005237905 0.045287855 0.043082759 0.588079663 0.67645 0.04348 0 0.00566656 0.049147018 0.172331 1.680228 1.901706 18283.84 75.32219 233.1737 18592.33 0.322085 0.075335 0.383131 0.78055 0.395524 0.001863 0.485435 0.882822 1.714089 0.287142 1.997589 3.99882 2.003908 0.603545 2.915581 9.521854 2.423272 0.418366 2.185979 5.027617 2.003908 0.603545 2.915581 10.55065 41.25799 2.269998 27.76879 71.29678 0.181081 0.000746 0.002309 0.184136 0.96332 1964.078


Statewide 2018 LHD1 Aggregate Aggregate Diesel 397993.4043 14475025.3 14475025.3 0 5006256.35 0 50.99393053 1.097154693 0 52.09108522 0.8467893 0.012074007 0 0.858863311 0.047867952 0.435598366 1.34233 0.885077 0.01262 0 0.897697298 0.191472 1.244567 2.333736 9555.364 61.63811 0 9617.002 0.173924 0.002237 0 0.176161 1.503358 0.009698 0 1.513056 3.744487 0.048153 0 3.79264 0 0 0 3.79264 4.262849 0.054819 0 4.317668 0 0 0 4.317668 11.62473 0.399117 0 12.02384 0.090416 0.000583 0 0.090999 1.859183 857.8886


Statewide 2018 LHD2 Aggregate Aggregate Gasoline 78487.75591 2702307.125 2702307.125 0 1169350.62 0 0.9345201 0.003591853 0.9225164 1.860628323 0.00446621 0 0.000532881 0.004999088 0.005957567 0.094874261 0.105831 0.004856 0 0.00057915 0.0054355 0.02383 0.271069 0.300335 2836.043 12.38314 34.25525 2882.682 0.03467 0.010901 0.052185 0.097756 0.052239 0.000269 0.069053 0.121562 0.172496 0.041121 0.265838 0.479455 0.257931 0.074071 0.361628 1.173085 0.250662 0.059995 0.291044 0.601701 0.257931 0.074071 0.361628 1.295331 4.434203 0.323544 3.945865 8.703612 0.028088 0.000123 0.000339 0.02855 0.133776 304.524


Statewide 2018 LHD2 Aggregate Aggregate Diesel 131186.983 4974951.363 4974951.363 0 1650167.21 0 13.48275918 0.359494905 0 13.84225409 0.2441546 0.003886969 0 0.248041567 0.016451835 0.174663653 0.439157 0.255194 0.004063 0 0.259256906 0.065807 0.499039 0.824103 4012.489 32.44197 0 4044.931 0.050651 0.000737 0 0.051388 0.63129 0.005104 0 0.636395 1.090479 0.015872 0 1.106351 0 0 0 1.106351 1.241437 0.018069 0 1.259507 0 0 0 1.259507 3.125554 0.131557 0 3.257112 0.037968 0.000307 0 0.038274 0.757534 360.8297


Statewide 2018 MCY Aggregate Aggregate Gasoline 695309.6063 4057325.912 4057325.912 0 1390619.21 0 3.165533399 0 0.2870964 3.452629828 0.00851844 0 0.006471927 0.014990368 0.00447244 0.018784232 0.038247 0.00905 0 0.00683152 0.015881267 0.01789 0.053669 0.08744 882.8494 0 88.18065 971.0301 0.978764 0 0.338117 1.316881 0.203133 0 0.016431 0.219564 6.880133 0 2.593689 9.473821 3.559996 5.486396 5.683291 24.2035 8.049924 0 2.817654 10.86758 3.559996 5.486396 5.683291 25.59726 75.86466 0 12.76201 88.62667 0.008744 0 0.000873 0.009617 0.03751 102.5788


Statewide 2018 MDV Aggregate Aggregate Gasoline 4326880.297 149661300.7 149661300.7 0 19878720.4 0 42.26801973 0 16.744687 59.01270676 0.28193898 0 0.058996072 0.340935048 0.329946912 0.531172049 1.202054 0.306178 0 0.06404887 0.370226425 1.319788 1.517634 3.207648 79369 0 2697.664 82066.66 1.660282 0 3.589188 5.24947 2.598711 0 1.238157 3.836868 8.144222 0 19.64832 27.79255 9.473401 2.969635 7.277368 47.51295 11.37215 0 21.50915 32.8813 9.473401 2.969635 7.277368 52.60171 331.92 0 139.3939 471.3139 0.78606 0 0.026717 0.812777 5.226903 8669.452


Statewide 2018 MDV Aggregate Aggregate Diesel 53592.43997 2201750.153 2201750.153 0 260697.593 0 0.274336102 0 0 0.274336102 0.02061889 0 0 0.020618894 0.004854032 0.007168699 0.032642 0.021551 0 0 0.021551189 0.019416 0.020482 0.061449 1080.535 0 0 1080.535 0.002031 0 0 0.002031 0.170002 0 0 0.170002 0.043727 0 0 0.043727 0 0 0 0.043727 0.049781 0 0 0.049781 0 0 0 0.049781 0.615059 0 0 0.615059 0.010224 0 0 0.010224 0.007524 96.38955


Statewide 2018 MDV Aggregate Aggregate Electricity 389.46343 7659.822652 0 7659.82265 1669.96619 2957.323743 0 0 0 0 0 0 0 0 1.6887E‐05 1.31147E‐05 3E‐05 0 0 0 0 6.75E‐05 3.75E‐05 0.000105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2018 MDV Aggregate Aggregate Plug‐in Hyb 10002.95578 477765.9435 258887.7255 218878.218 41362.2222 66107.74547 0.001889921 0 0.0051678 0.007057769 0.00056258 0 0.000138284 0.000700862 0.001053294 0.000711745 0.002466 0.000612 0 0.0001504 0.000762251 0.004213 0.002034 0.007009 81.52565 0 4.703959 86.22961 0.000279 0 0.001917 0.002196 0.000354 0 0.000969 0.001323 0.000867 0 0.007648 0.008515 0.005213 0.001422 0.00148 0.01663 0.001265 0 0.008374 0.009639 0.005213 0.001422 0.00148 0.017754 0.131047 0 0.05869 0.189738 0.000807 0 4.66E‐05 0.000854 0.011986 9.109221


Statewide 2018 MH Aggregate Aggregate Gasoline 117354.3805 989500.075 989500.075 0 11740.1322 0 0.822384738 0 0.0048768 0.827261574 0.00247166 0 9.93579E‐06 0.002481598 0.003272211 0.016839516 0.022593 0.002676 0 1.0683E‐05 0.002686325 0.013089 0.048113 0.063888 2036.034 0 0.448006 2036.482 0.036268 0 0.00061 0.036879 0.042638 0 0.000461 0.0431 0.194112 0 0.003104 0.197216 0.73645 0.235016 0.004745 1.173428 0.26557 0 0.003391 0.268961 0.73645 0.235016 0.004745 1.245172 5.87586 0 0.054036 5.929896 0.020165 0 4.44E‐06 0.020169 0.047939 215.1322


Statewide 2018 MH Aggregate Aggregate Diesel 36044.02755 347874.0342 347874.0342 0 3604.40275 0 1.921504879 0 0 1.921504879 0.05326179 0 0 0.053261788 0.001533862 0.005900775 0.060696 0.05567 0 0 0.055670049 0.006135 0.016859 0.078665 401.4293 0 0 401.4293 0.00205 0 0 0.00205 0.063157 0 0 0.063157 0.044126 0 0 0.044126 0 0 0 0.044126 0.050234 0 0 0.050234 0 0 0 0.050234 0.16699 0 0 0.16699 0.003798 0 0 0.003798 0.041869 35.80966


Statewide 2018 Motor Coach Aggregate Aggregate Diesel 2408.999999 270420.852 270420.852 0 55358.82 0 1.545684984 0.256878138 0.0762359 1.878799063 0.03864776 0.001651875 0 0.04029964 0.000894264 0.009064562 0.050258 0.040395 0.001727 0 0.042121811 0.003577 0.025899 0.071598 521.3267 29.7992 0 551.1259 0.003392 0.000886 0 0.004278 0.082021 0.004688 0 0.086709 0.073036 0.019068 0 0.092104 0 0 0 0.092104 0.083145 0.021708 0 0.104853 0 0 0 0.104853 0.261692 0.152271 0 0.413963 0.00493 0.000282 0 0.005212 0.049624 49.16341


Statewide 2018 OBUS Aggregate Aggregate Gasoline 16298.82103 791703.8255 791703.8255 0 326106.811 0 0.722617552 0.001162765 0.1507791 0.87455939 0.0007234 0 0.000145802 0.000869202 0.002618112 0.013534385 0.017022 0.000785 0 0.0001568 0.000941784 0.010472 0.03867 0.050084 1578.978 6.991935 12.21547 1598.185 0.020395 0.003434 0.015228 0.039057 0.032361 9E‐05 0.010846 0.043298 0.103352 0.013344 0.086728 0.203424 0.043722 0.01381 0.04864 0.309596 0.14816 0.019429 0.094833 0.262422 0.043722 0.01381 0.04864 0.368594 2.517052 0.103194 1.59297 4.213216 0.015638 6.92E‐05 0.000121 0.015828 0.039136 168.8309


Statewide 2018 PTO Aggregate Aggregate Diesel 0 573057.1721 573057.1721 0 0 0 5.159219056 0 0 5.159219056 0.12790641 0 0 0.127906415 0 0 0.127906 0.13369 0 0 0.133689775 0 0 0.13369 1401.573 0 0 1401.573 0.015892 0 0 0.015892 0.220511 0 0 0.220511 0.34216 0 0 0.34216 0 0 0 0.34216 0.389524 0 0 0.389524 0 0 0 0.389524 1.236003 0 0 1.236003 0.013254 0 0 0.013254 0.090364 125.0279


Statewide 2018 SBUS Aggregate Aggregate Gasoline 7125.1765 356985.3603 356985.3603 0 28500.706 0 0.534078944 0.007098674 0.0191169 0.560294468 0.00163315 0 6.6002E‐05 0.00169915 0.000787018 0.006291013 0.008777 0.001749 0 7.0496E‐05 0.001819475 0.003148 0.017974 0.022942 352.5178 20.96234 2.077138 375.5573 0.038256 0.017776 0.003715 0.059748 0.023256 0.000587 0.001601 0.025444 0.252541 0.081963 0.025424 0.359928 0.031805 0.012206 0.025255 0.429193 0.32844 0.11797 0.027724 0.474133 0.031805 0.012206 0.025255 0.543399 5.780917 0.629732 0.392313 6.802962 0.003491 0.000208 2.06E‐05 0.003719 0.016332 39.67355


Statewide 2018 SBUS Aggregate Aggregate Diesel 19788.58879 444889.0815 444889.0815 0 286538.766 0 3.44077511 0.624637034 0.0941977 4.159609869 0.02052107 0.000911674 0 0.021432739 0.001471219 0.007800488 0.030704 0.021449 0.000953 0 0.022401833 0.005885 0.022287 0.050574 589.8412 50.2359 0 640.0771 0.002321 0.0002 0 0.002521 0.092801 0.007904 0 0.100704 0.049977 0.0043 0 0.054277 0 0 0 0.054277 0.056894 0.004895 0 0.06179 0 0 0 0.06179 0.133562 0.074893 0 0.208455 0.005578 0.000475 0 0.006053 0.047751 57.09834


Statewide 2018 SBUS Aggregate Aggregate Natural Ga 3450.251199 88711.26224 88711.26224 0 49959.6374 0 0.088878773 0.020158711 0 0.109037485 0.00038466 4.05187E‐05 0 0.000425176 0.000293362 0.001586594 0.002305 0.000418 4.41E‐05 0 0.000462418 0.001173 0.004533 0.006169 161.0279 15.55073 0 176.5786 0.454214 0.05941 0 0.513624 0.032827 0.00317 0 0.035997 0.00649 0.000849 0 0.007339 0 0 0 0.007339 0.463559 0.060632 0 0.524191 0 0 0 0.524191 1.60292 0.072873 0 1.675793 0 0 0 0 0.103655 20.4098


Statewide 2018 T6 CAIRP heavAggregate Aggregate Diesel 1668.41506 305682.0786 305682.0786 0 38340.1781 0 0.909449057 0.01029886 0.0159503 0.935698255 0.02758173 5.1826E‐05 0 0.027633559 0.00101087 0.004990912 0.033635 0.028829 5.42E‐05 0 0.028883026 0.004043 0.01426 0.047186 353.0829 1.221277 0 354.3042 0.001586 1.06E‐05 0 0.001596 0.055551 0.000192 0 0.055743 0.034143 0.000228 0 0.034371 0 0 0 0.034371 0.03887 0.000259 0 0.039129 0 0 0 0.039129 0.118913 0.003802 0 0.122714 0.003339 1.15E‐05 0 0.00335 0.055138 31.60585


Statewide 2018 T6 CAIRP heavAggregate Aggregate Natural Ga 0.410569001 84.14673263 84.14673263 0 9.43487565 0 1.52481E‐05 7.16538E‐07 0 1.59647E‐05 3.1072E‐08 1.26991E‐09 0 3.2342E‐08 2.78268E‐07 1.38399E‐06 1.69E‐06 3.38E‐08 1.38E‐09 0 3.51749E‐08 1.11E‐06 3.95E‐06 5.1E‐06 0.073061 0.000522 0 0.073583 3.63E‐05 2.17E‐06 0 3.85E‐05 1.49E‐05 1.06E‐07 0 1.5E‐05 5.19E‐07 3.11E‐08 0 5.5E‐07 0 0 0 5.5E‐07 3.7E‐05 2.22E‐06 0 3.93E‐05 0 0 0 3.93E‐05 0.000229 2.21E‐06 0 0.000231 0 0 0 0 9.83E‐05 0.008505


Statewide 2018 T6 CAIRP smal Aggregate Aggregate Diesel 1151.330749 81001.45704 81001.45704 0 26457.5806 0 0.229055747 0.008154871 0.0110192 0.248229834 0.00783622 3.67008E‐05 0 0.007872917 0.000267866 0.001322524 0.009463 0.008191 3.84E‐05 0 0.008228896 0.001071 0.003779 0.013079 99.05625 0.845605 0 99.90186 0.000425 6.9E‐06 0 0.000432 0.015585 0.000133 0 0.015718 0.009161 0.000149 0 0.009309 0 0 0 0.009309 0.010429 0.000169 0 0.010598 0 0 0 0.010598 0.033483 0.002728 0 0.036211 0.000937 8E‐06 0 0.000945 0.014668 8.911786


Statewide 2018 T6 instate hea Aggregate Aggregate Diesel 50581.96584 2233493.326 2233493.326 0 608322.319 0 11.86079495 1.503906699 0.4802725 13.84497413 0.33925345 0.016346311 0 0.355599764 0.007386015 0.038192637 0.401178 0.354593 0.017085 0 0.371678408 0.029544 0.109122 0.510344 2786.958 133.5374 0 2920.496 0.028938 0.002645 0 0.031584 0.438476 0.02101 0 0.459486 0.623031 0.056954 0 0.679985 0 0 0 0.679985 0.709273 0.064838 0 0.774111 0 0 0 0.774111 1.764606 0.493801 0 2.258408 0.026354 0.001263 0 0.027617 0.32074 260.524


Statewide 2018 T6 instate hea Aggregate Aggregate Natural Ga 447.1597853 27547.23064 27547.23064 0 5499.58153 0 0.004239035 0.002710583 0 0.006949619 2.5064E‐05 6.47563E‐06 0 3.15396E‐05 9.10969E‐05 0.000469307 0.000592 2.73E‐05 7.04E‐06 0 3.43022E‐05 0.000364 0.001341 0.00174 27.59798 2.171456 0 29.76943 0.01721 0.007615 0 0.024825 0.005626 0.000443 0 0.006069 0.000246 0.000109 0 0.000355 0 0 0 0.000355 0.017564 0.007772 0 0.025336 0 0 0 0.025336 0.079981 0.012079 0 0.092059 0 0 0 0 0.032188 3.440892


Statewide 2018 T6 instate smaAggregate Aggregate Diesel 193354.1199 7395141.756 7395141.756 0 2410205.14 0 37.81653193 6.278515593 1.8921577 45.9872052 1.25360543 0.041864411 0 1.295469836 0.024455245 0.126593036 1.446518 1.310288 0.043757 0 1.354045233 0.097821 0.361694 1.813561 9365.065 513.7205 0 9878.786 0.103808 0.00651 0 0.110318 1.473418 0.080824 0 1.554243 2.234957 0.140149 0 2.375106 0 0 0 2.375106 2.544328 0.159549 0 2.703877 0 0 0 2.703877 6.779812 1.81127 0 8.591082 0.088558 0.004858 0 0.093416 1.001977 881.2411


Statewide 2018 T6 instate smaAggregate Aggregate Natural Ga 467.3916376 20262.90221 20262.90221 0 5903.89238 0 0.004015999 0.002846862 0 0.006862861 1.5283E‐05 5.79474E‐06 0 2.10779E‐05 6.70081E‐05 0.000348965 0.000437 1.66E‐05 6.3E‐06 0 2.29241E‐05 0.000268 0.000997 0.001288 21.05153 2.215919 0 23.26744 0.012731 0.008364 0 0.021094 0.004291 0.000452 0 0.004743 0.000182 0.000119 0 0.000301 0 0 0 0.000301 0.012993 0.008536 0 0.021528 0 0 0 0.021528 0.062749 0.010452 0 0.073202 0 0 0 0 0.023676 2.689362


Statewide 2018 T6 OOS heavy Aggregate Aggregate Diesel 956.1743656 203087.5441 203087.5441 0 21972.8869 0 0.632199786 0.0059016 0.0091417 0.647243128 0.01996084 3.04471E‐05 0 0.019991287 0.000671597 0.003315811 0.023979 0.020863 3.18E‐05 0 0.020895205 0.002686 0.009474 0.033055 234.528 0.699776 0 235.2278 0.001158 6.16E‐06 0 0.001165 0.036899 0.00011 0 0.037009 0.024941 0.000133 0 0.025074 0 0 0 0.025074 0.028393 0.000151 0 0.028544 0 0 0 0.028544 0.086238 0.002201 0 0.088439 0.002218 6.62E‐06 0 0.002224 0.036066 20.98359


Statewide 2018 T6 OOS small Aggregate Aggregate Diesel 659.669248 46410.79057 46410.79057 0 15159.1993 0 0.131242993 0.004672434 0.0063136 0.142229025 0.00448991 2.10282E‐05 0 0.004510935 0.000153477 0.000757749 0.005422 0.004693 2.2E‐05 0 0.0047149 0.000614 0.002165 0.007494 56.75527 0.4845 0 57.23977 0.000244 3.95E‐06 0 0.000248 0.008929 7.62E‐05 0 0.009006 0.005248 8.51E‐05 0 0.005334 0 0 0 0.005334 0.005975 9.69E‐05 0 0.006072 0 0 0 0.006072 0.019184 0.001563 0 0.020747 0.000537 4.58E‐06 0 0.000541 0.008404 5.106096


Statewide 2018 T6 Public Aggregate Aggregate Diesel 24313.98915 990495.614 990495.614 0 124730.764 0 9.29338193 1.238378096 0.0579319 10.5896919 0.05928608 0.003972869 0 0.063258946 0.003275504 0.017246536 0.083781 0.061967 0.004153 0 0.066119234 0.013102 0.049276 0.128497 1362.555 92.78681 0 1455.342 0.005626 0.000695 0 0.006321 0.214373 0.014598 0 0.228971 0.121116 0.014967 0 0.136083 0 0 0 0.136083 0.137881 0.017039 0 0.15492 0 0 0 0.15492 0.281888 0.136537 0 0.418425 0.012885 0.000877 0 0.013762 0.083231 129.8244


Statewide 2018 T6 Public Aggregate Aggregate Natural Ga 666.0108525 38089.47676 38089.47676 0 3416.63567 0 0.00635505 0.005984592 0 0.012339642 3.7249E‐05 1.28341E‐05 0 5.00833E‐05 0.000125959 0.000653958 0.00083 4.05E‐05 1.4E‐05 0 5.44702E‐05 0.000504 0.001868 0.002427 39.23584 4.569529 0 43.80537 0.026974 0.017345 0 0.044318 0.007998 0.000932 0 0.00893 0.000385 0.000248 0 0.000633 0 0 0 0.000633 0.027529 0.017701 0 0.04523 0 0 0 0.04523 0.113261 0.023421 0 0.136682 0 0 0 0 0.044506 5.063232


Statewide 2018 T6 Utility Aggregate Aggregate Diesel 3719.056071 150041.2988 150041.2988 0 47603.9177 0 0.275099589 0.053665851 0.0570028 0.38576821 0.00154021 2.48244E‐05 0 0.001565038 0.000496177 0.002562047 0.004623 0.00161 2.59E‐05 0 0.001635802 0.001985 0.00732 0.010941 183.9737 7.546578 0 191.5203 0.000186 2.7E‐05 0 0.000213 0.028945 0.001187 0 0.030132 0.00401 0.000582 0 0.004591 0 0 0 0.004591 0.004565 0.000662 0 0.005227 0 0 0 0.005227 0.014513 0.01894 0 0.033453 0.00174 7.14E‐05 0 0.001811 0.030101 17.08464


Statewide 2018 T6 Utility Aggregate Aggregate Natural Ga 20.94392915 882.3852093 882.3852093 0 268.082293 0 0.000214295 0.000100457 0 0.000314752 4.0173E‐07 1.78038E‐07 0 5.79763E‐07 2.91799E‐06 1.50392E‐05 1.85E‐05 4.37E‐07 1.94E‐07 0 6.30545E‐07 1.17E‐05 4.3E‐05 5.53E‐05 0.890157 0.075804 0 0.965961 0.000517 0.000305 0 0.000821 0.000181 1.55E‐05 0 0.000197 7.38E‐06 4.35E‐06 0 1.17E‐05 0 0 0 1.17E‐05 0.000527 0.000311 0 0.000838 0 0 0 0.000838 0.002632 0.00031 0 0.002942 0 0 0 0 0.001031 0.11165


Statewide 2018 T6TS Aggregate Aggregate Gasoline 55429.29566 2648242.906 2648242.906 0 1109029.35 0 3.235760683 0.005335535 0.5924637 3.83355988 0.00479563 0 0.001513724 0.006309357 0.008757564 0.044943467 0.06001 0.005187 0 0.0016211 0.006808365 0.03503 0.12841 0.170249 5253.314 34.10176 66.00297 5353.419 0.115403 0.014318 0.08238 0.212101 0.138524 0.000371 0.037801 0.176696 0.646534 0.060671 0.54146 1.248665 0.264196 0.086271 0.54676 2.145892 0.902377 0.087707 0.591102 1.581186 0.264196 0.086271 0.54676 2.478413 15.93552 0.882948 8.530016 25.34848 0.052028 0.000338 0.000654 0.05302 0.129705 565.5305


Statewide 2018 T7 CAIRP Aggregate Aggregate Diesel 45280.27584 9936058.182 9936058.182 0 1040540.74 0 47.8995511 6.796507126 1.6862918 56.38235005 0.91459674 0.015698381 0 0.930295126 0.098573664 0.303032282 1.331901 0.955951 0.016408 0 0.972358943 0.394295 0.865807 2.23246 17382.31 1288.601 0 18670.91 0.06037 0.024473 0 0.084843 2.734782 0.202737 0 2.93752 1.299747 0.526893 0 1.82664 0 0 0 1.82664 1.479663 0.599828 0 2.079491 0 0 0 2.079491 4.800121 6.062626 0 10.86275 0.164371 0.012185 0 0.176557 1.930773 1665.546


Statewide 2018 T7 CAIRP Aggregate Aggregate Natural Ga 55.58188041 13130.08048 13130.08048 0 1277.27161 0 0.005508468 0.004079328 0 0.009587797 1.9151E‐05 1.01836E‐05 0 2.93349E‐05 0.000130261 0.000389633 0.000549 2.08E‐05 1.11E‐05 0 3.19044E‐05 0.000521 0.001113 0.001666 17.43856 3.112721 0 20.55128 0.013162 0.011301 0 0.024463 0.003555 0.000635 0 0.00419 0.000188 0.000161 0 0.00035 0 0 0 0.00035 0.013433 0.011534 0 0.024967 0 0 0 0.024967 0.102133 0.01915 0 0.121283 0 0 0 0 0.015342 2.375414


Statewide 2018 T7 NNOOS Aggregate Aggregate Diesel 43888.97566 11762911.04 11762911.04 0 1008568.66 0 51.43252385 7.293611804 1.8747727 60.60090832 1.48900182 0.029003096 0 1.518004919 0.116697509 0.357764902 1.992467 1.556328 0.030314 0 1.586642366 0.46679 1.022185 3.075618 20782.78 1437.526 0 22220.31 0.091059 0.030674 0 0.121732 3.269783 0.226168 0 3.495951 1.960465 0.660393 0 2.620858 0 0 0 2.620858 2.23184 0.751807 0 2.983647 0 0 0 2.983647 7.810825 7.685055 0 15.49588 0.196527 0.013594 0 0.21012 2.39331 1982.172


Statewide 2018 T7 NOOS Aggregate Aggregate Diesel 16926.12984 4273250.297 4273250.297 0 388962.464 0 21.60742416 3.141506511 0.6306261 25.37955676 0.4441079 0.007910086 0 0.452017982 0.042394069 0.130682712 0.625095 0.464188 0.008268 0 0.47245623 0.169576 0.373379 1.015412 7475.463 597.763 0 8073.226 0.030558 0.01149 0 0.042048 1.176125 0.094047 0 1.270172 0.657899 0.247375 0 0.905275 0 0 0 0.905275 0.748968 0.281618 0 1.030586 0 0 0 1.030586 2.413624 2.81624 0 5.229864 0.07069 0.005653 0 0.076342 0.823046 720.1754


Statewide 2018 T7 Other Port Aggregate Aggregate Diesel 1464.187711 240251.4435 240251.4435 0 23954.111 0 1.2567408 0.106396139 0.0273415 1.390478465 0.00877224 5.0915E‐05 0 0.008823157 0.002383487 0.008772141 0.019979 0.009169 5.32E‐05 0 0.009222101 0.009534 0.025063 0.043819 455.4798 16.26121 0 471.741 0.001555 0.000261 0 0.001816 0.071661 0.002558 0 0.07422 0.033475 0.005617 0 0.039093 0 0 0 0.039093 0.038109 0.006395 0 0.044504 0 0 0 0.044504 0.10514 0.052089 0 0.157228 0.004307 0.000154 0 0.004461 0.03665 42.08185


Statewide 2018 T7 POAK Aggregate Aggregate Diesel 3927.715913 408714.8875 408714.8875 0 64257.4323 0 2.402121967 0.294813 0.0726766 2.769611584 0.0199579 0.000226779 0 0.020184676 0.004054779 0.01531787 0.039557 0.02086 0.000237 0 0.021097338 0.016219 0.043765 0.081082 779.6067 43.65091 0 823.2576 0.003343 0.000723 0 0.004066 0.122657 0.006868 0 0.129524 0.071973 0.015558 0 0.087531 0 0 0 0.087531 0.081936 0.017711 0 0.099647 0 0 0 0.099647 0.224671 0.141625 0 0.366296 0.007372 0.000413 0 0.007785 0.056609 73.43903


Statewide 2018 T7 POAK Aggregate Aggregate Natural Ga 6.327438598 666.9780698 666.9780698 0 103.516895 0 0.000520097 0.000156448 0 0.000676546 9.1052E‐07 2.77271E‐07 0 1.18779E‐06 6.61696E‐06 2.1926E‐05 2.97E‐05 9.9E‐07 3.02E‐07 0 1.29183E‐06 2.65E‐05 6.26E‐05 9.04E‐05 1.097369 0.120269 0 1.217638 0.000872 0.000475 0 0.001346 0.000224 2.45E‐05 0 0.000248 1.25E‐05 6.78E‐06 0 1.92E‐05 0 0 0 1.92E‐05 0.00089 0.000484 0 0.001374 0 0 0 0.001374 0.008123 0.000483 0 0.008606 0 0 0 0 0.000779 0.14074


Statewide 2018 T7 POLA Aggregate Aggregate Diesel 13617.70565 1761378.72 1761378.72 0 222785.664 0 9.395036012 0.98707214 0.2565057 10.63861381 0.06640169 0.000377627 0 0.066779312 0.017474289 0.061333924 0.145588 0.069404 0.000395 0 0.069798776 0.069897 0.17524 0.314936 3224.135 151.0289 0 3375.164 0.009196 0.002402 0 0.011598 0.507257 0.023762 0 0.531019 0.197981 0.051723 0 0.249704 0 0 0 0.249704 0.225386 0.058883 0 0.284269 0 0 0 0.284269 0.602025 0.483055 0 1.08508 0.030488 0.001428 0 0.031916 0.247019 301.0828


Statewide 2018 T7 POLA Aggregate Aggregate Natural Ga 688.2943496 88536.3612 88536.3612 0 11260.4956 0 0.054301632 0.01700298 0 0.071304612 9.9164E‐05 3.0528E‐05 0 0.000129692 0.000878352 0.002969407 0.003977 0.000108 3.32E‐05 0 0.000141052 0.003513 0.008484 0.012138 132.0818 13.02374 0 145.1055 0.090869 0.051435 0 0.142304 0.026926 0.002655 0 0.029581 0.001298 0.000735 0 0.002033 0 0 0 0.002033 0.092739 0.052494 0 0.145232 0 0 0 0.145232 0.986403 0.05337 0 1.039773 0 0 0 0 0.10345 16.77199


Statewide 2018 T7 Public Aggregate Aggregate Diesel 23296.90553 983132.8626 983132.8626 0 119513.125 0 14.06105809 1.076533408 0.1618015 15.299393 0.08658227 0.004018311 0 0.090600583 0.009753466 0.043693883 0.144048 0.090497 0.0042 0 0.094697139 0.039014 0.12484 0.258551 2059.377 88.45526 0 2147.832 0.007682 0.001492 0 0.009174 0.324005 0.013917 0 0.337921 0.165396 0.032123 0 0.197519 0 0 0 0.197519 0.188291 0.036569 0 0.22486 0 0 0 0.22486 0.559577 0.169577 0 0.729154 0.019474 0.000836 0 0.02031 0.083548 191.5983


Statewide 2018 T7 Public Aggregate Aggregate Natural Ga 1137.09447 62274.74763 62274.74763 0 5833.29463 0 0.038682625 0.009864923 0 0.048547547 8.8403E‐05 1.92132E‐05 0 0.000107617 0.000617815 0.002054802 0.00278 9.61E‐05 2.09E‐05 0 0.000117043 0.002471 0.005871 0.008459 91.45597 7.261979 0 98.71795 0.073988 0.029297 0 0.103284 0.018644 0.00148 0 0.020124 0.001057 0.000419 0 0.001476 0 0 0 0.001476 0.07551 0.029899 0 0.105409 0 0 0 0.105409 0.6468 0.034296 0 0.681096 0 0 0 0 0.072765 11.41029


Statewide 2018 T7 Single Aggregate Aggregate Diesel 49948.90534 2769790.402 2769790.402 0 470518.688 0 18.95243701 1.532011391 0.6698493 21.15429773 0.48575711 0.010197258 0 0.49595437 0.027478542 0.097017308 0.62045 0.507721 0.010658 0 0.518379226 0.109914 0.277192 0.905486 5127.663 189.0637 0 5316.726 0.034682 0.005459 0 0.040141 0.806742 0.029746 0 0.836488 0.746696 0.117527 0 0.864224 0 0 0 0.864224 0.850057 0.133796 0 0.983853 0 0 0 0.983853 2.845524 0.91572 0 3.761244 0.048488 0.001788 0 0.050276 0.429693 474.2807


Statewide 2018 T7 Single Aggregate Aggregate Natural Ga 1489.952688 116240.0614 116240.0614 0 14035.3543 0 0.055296915 0.019630628 0 0.074927542 0.00018286 4.61649E‐05 0 0.000229028 0.001153195 0.003707196 0.005089 0.000199 5.02E‐05 0 0.000249088 0.004613 0.010592 0.015454 165.3116 15.10246 0 180.4141 0.129174 0.055416 0 0.18459 0.0337 0.003079 0 0.036779 0.001846 0.000792 0 0.002637 0 0 0 0.002637 0.131832 0.056556 0 0.188388 0 0 0 0.188388 0.990668 0.085849 0 1.076518 0 0 0 0 0.135821 20.85312


Statewide 2018 T7 SWCV Aggregate Aggregate Diesel 9488.754524 626927.1302 626927.1302 0 43648.2708 0 9.186087079 0.550843193 0.032592 9.769522292 0.00998076 0.001465564 0 0.011446325 0.00621962 0.050793562 0.06846 0.010432 0.001532 0 0.011963877 0.024878 0.145124 0.181967 2790.714 41.16134 0 2831.875 0.000423 0.000575 0 0.000998 0.439067 0.006476 0 0.445543 0.009114 0.012371 0 0.021485 0 0 0 0.021485 0.010376 0.014083 0 0.024459 0 0 0 0.024459 0.028288 0.063723 0 0.092011 0.02639 0.000389 0 0.026779 0.034604 252.6186


Statewide 2018 T7 SWCV Aggregate Aggregate Natural Ga 6252.245475 412717.1969 412717.1969 0 28760.3292 0 1.587522381 0.068623322 0 1.656145702 0.00259392 2.96299E‐06 0 0.002596885 0.004094486 0.033438298 0.04013 0.002821 3.22E‐06 0 0.002824349 0.016378 0.095538 0.11474 708.5202 48.06544 0 756.5856 2.071261 0.14552 0 2.216781 0.144436 0.009798 0 0.154235 0.077723 0.003861 0 0.081584 0 0 0 0.081584 2.168709 0.150544 0 2.319252 0 0 0 2.319252 8.249305 0.526945 0 8.77625 0 0 0 0 0.263867 87.44976


Statewide 2018 T7 Tractor Aggregate Aggregate Diesel 74394.03368 5756598.229 5756598.229 0 1080945.31 0 38.71412648 3.829556343 2.195767 44.73944983 0.721355 0.007808888 0 0.729163891 0.05711007 0.193872254 0.980146 0.753971 0.008162 0 0.762133446 0.22844 0.553921 1.544494 10095.18 607.1005 0 10702.28 0.057187 0.011553 0 0.06874 1.588288 0.095516 0 1.683804 1.231229 0.24873 0 1.479959 0 0 0 1.479959 1.40166 0.28316 0 1.68482 0 0 0 1.68482 4.487392 2.584528 0 7.07192 0.095462 0.005741 0 0.101203 0.917808 954.7011


Statewide 2018 T7 Tractor Aggregate Aggregate Natural Ga 1341.490354 118825.6257 118825.6257 0 19491.8548 0 0.070283688 0.033281753 0 0.103565441 0.00015109 6.54805E‐05 0 0.000216566 0.001178845 0.003603281 0.004999 0.000164 7.12E‐05 0 0.000235536 0.004715 0.010295 0.015246 164.9961 24.12273 0 189.1189 0.127488 0.098599 0 0.226087 0.033636 0.004918 0 0.038553 0.001822 0.001409 0 0.00323 0 0 0 0.00323 0.130111 0.100628 0 0.230738 0 0 0 0.230738 1.229806 0.117171 0 1.346976 0 0 0 0 0.138842 21.85926


Statewide 2018 T7 Utility Aggregate Aggregate Diesel 1661.999118 82237.66827 82237.66827 0 21273.5887 0 0.253745302 0.022399768 0.0840248 0.360169915 0.0013283 1.46431E‐05 0 0.00134294 0.000815864 0.002930212 0.005089 0.001388 1.53E‐05 0 0.001403661 0.003263 0.008372 0.013039 155.6285 3.177917 0 158.8065 0.000152 5.07E‐05 0 0.000202 0.024485 0.0005 0 0.024985 0.003265 0.001092 0 0.004357 0 0 0 0.004357 0.003717 0.001243 0 0.00496 0 0 0 0.00496 0.014517 0.013664 0 0.02818 0.001472 3.01E‐05 0 0.001502 0.016585 14.1664


Statewide 2018 T7IS Aggregate Aggregate Gasoline 572.9555857 19463.62777 19463.62777 0 11463.6954 0 0.24941294 0 0.0084217 0.257834627 0.00019409 0 8.4477E‐05 0.000278571 0.000107275 0.000801205 0.001187 0.000206 0 8.9245E‐05 0.000295504 0.000429 0.002289 0.003014 55.71824 0 1.252476 56.97072 0.013277 0 5.25E‐07 0.013277 0.006328 0 0.000193 0.00652 0.107326 0 2.78E‐06 0.107329 0.007648 0.003556 0.017372 0.135905 0.132008 0 3.05E‐06 0.132011 0.007648 0.003556 0.017372 0.160587 3.528576 0 0.032432 3.561008 0.000552 0 1.24E‐05 0.000564 0.000742 6.018337


Statewide 2018 UBUS Aggregate Aggregate Gasoline 2722.663337 236499.7884 236499.7884 0 10890.6533 0 0.04760293 0 0.0106422 0.05824515 0.00019188 0 3.46933E‐06 0.000195349 0.000668824 0.009283599 0.010148 0.000209 0 3.7732E‐06 0.00021246 0.002675 0.026525 0.029412 408.2405 0 1.028516 409.269 0.001142 0 0.001291 0.002433 0.004202 0 0.001051 0.005252 0.003873 0 0.005444 0.009317 0.002344 0.000713 0.001323 0.013697 0.005651 0 0.005961 0.011612 0.002344 0.000713 0.001323 0.015992 0.123238 0 0.099606 0.222844 0.004043 0 1.02E‐05 0.004053 0.011731 43.23482


Statewide 2018 UBUS Aggregate Aggregate Diesel 4065.703012 404503.7707 404503.7707 0 16262.812 0 2.085821692 0 0 2.085821692 0.0045074 0 0 0.004507404 0.003493851 0.017118046 0.025119 0.004711 0 0 0.004711209 0.013975 0.048909 0.067595 633.619 0 0 633.619 0.002147 0 0 0.002147 0.099688 0 0 0.099688 0.046224 0 0 0.046224 0 0 0 0.046224 0.052622 0 0 0.052622 0 0 0 0.052622 0.158671 0 0 0.158671 0.005996 0 0 0.005996 0.058964 56.52224


Statewide 2018 UBUS Aggregate Aggregate Electricity 129.4599298 6549.819887 0 6549.81989 517.839719 12855.68117 0 0 0 0 0 0 0 0 4.93952E‐05 0.000130232 0.00018 0 0 0 0 0.000198 0.000372 0.00057 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2018 UBUS Aggregate Aggregate Natural Ga 7288.064338 827479.9184 827479.9184 0 29152.2574 0 2.474172727 0 0 2.474172727 0.00239849 0 0 0.002398494 0.007286854 0.034960075 0.044645 0.002507 0 0 0.002506943 0.029147 0.099886 0.13154 1962.645 0 0 1962.645 2.665761 0 0 2.665761 0.400098 0 0 0.400098 0.271439 0 0 0.271439 0 0 0 0.271439 2.986422 0 0 2.986422 0 0 0 2.986422 22.68464 0 0 22.68464 0 0 0 0 0.884776 226.8518


Statewide 2030 All Other BuseAggregate Aggregate Diesel 8918.051439 458000.7961 458000.7961 0 79370.6578 0 0.73070908 0.029878649 0.1051968 0.865784569 0.01531751 9.27598E‐05 0 0.015410265 0.001514578 0.008022519 0.024947 0.01601 9.7E‐05 0 0.016107049 0.006058 0.022921 0.045087 540.1661 5.790879 0 545.957 0.001895 3.32E‐05 0 0.001929 0.085103 0.000912 0 0.086016 0.040809 0.000715 0 0.041524 0 0 0 0.041524 0.046458 0.000814 0 0.047272 0 0 0 0.047272 0.130139 0.021076 0 0.151215 0.005115 5.48E‐05 0 0.00517 0.105483 48.77012


Statewide 2030 All Other BuseAggregate Aggregate Natural Ga 880.2708985 48107.03378 48107.03378 0 7834.411 0 0.006082697 0.001479827 0 0.007562524 5.6007E‐05 4.06916E‐06 0 6.00759E‐05 0.000159087 0.000825897 0.001045 6.09E‐05 4.43E‐06 0 6.53381E‐05 0.000636 0.00236 0.003061 46.09997 1.157818 0 47.25779 0.034231 0.003963 0 0.038194 0.009398 0.000236 0 0.009634 0.000489 5.66E‐05 0 0.000546 0 0 0 0.000546 0.034935 0.004045 0 0.03898 0 0 0 0.03898 0.14188 0.007779 0 0.149659 0 0 0 0 0.056211 5.46228


Statewide 2030 LDA Aggregate Aggregate Gasoline 12575247.61 492664868.9 492664868.9 0 58223662.6 0 15.19966392 0 13.100236 28.29989998 0.52452369 0 0.09942224 0.623945929 1.086140868 1.452718955 3.162806 0.570467 0 0.10813076 0.678598127 4.344563 4.150626 9.173787 141820.2 0 4055.504 145875.8 0.896179 0 3.336913 4.233092 2.052816 0 1.852883 3.905699 3.11113 0 14.44777 17.5589 18.63348 4.788071 13.65813 54.63858 4.539754 0 15.81849 20.35825 18.63348 4.788071 13.65813 57.43792 325.3407 0 151.9957 477.3364 1.402038 0 0.040093 1.44213 21.26057 15382.42


Statewide 2030 LDA Aggregate Aggregate Diesel 24084.43217 732019.638 732019.638 0 103149.932 0 0.081119585 0 0 0.081119585 0.00588028 0 0 0.005880278 0.001613828 0.002202634 0.009697 0.006146 0 0 0.006146158 0.006455 0.006293 0.018895 183.1718 0 0 183.1718 0.000657 0 0 0.000657 0.028859 0 0 0.028859 0.014151 0 0 0.014151 0 0 0 0.014151 0.01611 0 0 0.01611 0 0 0 0.01611 0.250134 0 0 0.250134 0.001736 0 0 0.001736 0.002501 16.36266


Statewide 2030 LDA Aggregate Aggregate Electricity 1164061.096 52461375.57 0 52461375.6 5658628.22 20254420.84 0 0 0 0 0 0 0 0 0.115657535 0.08869331 0.204351 0 0 0 0 0.46263 0.253409 0.71604 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 LDA Aggregate Aggregate Plug‐in Hyb 490724.9583 21318733.91 9499151.853 11819582.1 2029147.7 3569866.06 0.069392294 0 0.2537938 0.323186126 0.00994498 0 0.003353738 0.01329872 0.046999763 0.032805454 0.093104 0.010816 0 0.0036475 0.014463571 0.187999 0.09373 0.296192 2998.073 0 138.3549 3136.427 0.009903 0 0.090893 0.100796 0.012186 0 0.044435 0.056621 0.031821 0 0.375887 0.407708 0.294287 0.092435 0.112685 0.907115 0.046434 0 0.411549 0.457983 0.294287 0.092435 0.112685 0.957389 4.812274 0 2.885815 7.698089 0.029639 0 0.001368 0.031007 0.428127 330.7324


Statewide 2030 LDT1 Aggregate Aggregate Gasoline 1152397.047 39443600.95 39443600.95 0 5028509.51 0 3.990658234 0 1.7701878 5.760846064 0.06217153 0 0.012023754 0.07419528 0.086958315 0.143072514 0.304226 0.067617 0 0.01307693 0.080694137 0.347833 0.408779 0.837306 13688.16 0 440.3137 14128.47 0.210831 0 0.463695 0.674526 0.323879 0 0.193514 0.517393 0.908325 0 2.31622 3.224544 3.513174 0.868775 2.562613 10.16911 1.325425 0 2.535969 3.861394 3.513174 0.868775 2.562613 10.80596 50.24462 0 22.75789 73.0025 0.135321 0 0.004353 0.139674 1.68773 1489.829


Statewide 2030 LDT1 Aggregate Aggregate Diesel 24.68469089 511.1963881 511.1963881 0 80.2207278 0 0.000383422 0 0 0.000383422 5.7257E‐05 0 0 5.72569E‐05 1.127E‐06 1.90591E‐06 6.03E‐05 5.98E‐05 0 0 5.98459E‐05 4.51E‐06 5.45E‐06 6.98E‐05 0.220727 0 0 0.220727 4.41E‐06 0 0 4.41E‐06 3.48E‐05 0 0 3.48E‐05 9.49E‐05 0 0 9.49E‐05 0 0 0 9.49E‐05 0.000108 0 0 0.000108 0 0 0 0.000108 0.000677 0 0 0.000677 2.09E‐06 0 0 2.09E‐06 1.75E‐06 0.019717


Statewide 2030 LDT1 Aggregate Aggregate Electricity 9083.711075 429317.9483 0 429317.948 44803.085 165752.1616 0 0 0 0 0 0 0 0 0.000946484 0.000724231 0.001671 0 0 0 0 0.003786 0.002069 0.005855 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 LDT1 Aggregate Aggregate Plug‐in Hyb 7050.691645 335357.9818 138646.0762 196711.906 29154.61 59412.85844 0.001015193 0 0.0036417 0.004656909 9.5567E‐05 0 3.14334E‐05 0.000127 0.000739338 0.000519592 0.001386 0.000104 0 3.4187E‐05 0.000138124 0.002957 0.001485 0.00458 43.90371 0 2.171757 46.07546 0.000146 0 0.001305 0.001451 0.000179 0 0.00064 0.000819 0.000468 0 0.005387 0.005855 0.002267 0.000751 0.000647 0.009521 0.000683 0 0.005898 0.006581 0.002267 0.000751 0.000647 0.010247 0.070508 0 0.041335 0.111843 0.000434 0 2.15E‐05 0.000456 0.006419 4.8586


Statewide 2030 LDT2 Aggregate Aggregate Gasoline 6843054.714 268210579.7 268210579.7 0 31829791.6 0 13.04310596 0 8.9289413 21.97204729 0.29510491 0 0.054456319 0.349561226 0.591303484 0.937619647 1.878484 0.320954 0 0.05922622 0.380179728 2.365214 2.678913 5.424307 95294.38 0 2766.368 98060.75 0.648772 0 2.167137 2.815909 1.371977 0 1.144904 2.516882 2.359583 0 9.512108 11.87169 9.629324 2.38264 6.980365 30.86402 3.443098 0 10.41456 13.85766 9.629324 2.38264 6.980365 32.84999 206.7896 0 97.22455 304.0141 0.942082 0 0.027348 0.96943 11.78159 10340.38


Statewide 2030 LDT2 Aggregate Aggregate Diesel 25220.65433 1006193.467 1006193.467 0 118695.525 0 0.038766099 0 0 0.038766099 0.0046622 0 0 0.004662204 0.002218278 0.003507601 0.010388 0.004873 0 0 0.004873008 0.008873 0.010022 0.023768 329.8337 0 0 329.8337 0.000781 0 0 0.000781 0.051965 0 0 0.051965 0.016817 0 0 0.016817 0 0 0 0.016817 0.019145 0 0 0.019145 0 0 0 0.019145 0.174205 0 0 0.174205 0.003125 0 0 0.003125 0.003438 29.46391


Statewide 2030 LDT2 Aggregate Aggregate Electricity 119982.6031 4012421.603 0 4012421.6 597712.94 1549125.902 0 0 0 0 0 0 0 0 0.008845875 0.006769886 0.015616 0 0 0 0 0.035384 0.019343 0.054726 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 LDT2 Aggregate Aggregate Plug‐in Hyb 106489.2142 4766713.476 2035727.24 2730986.24 440332.901 824839.2395 0.014893919 0 0.055052 0.069945942 0.00170393 0 0.000577444 0.002281371 0.010508804 0.007369154 0.020159 0.001853 0 0.00062802 0.002481199 0.042035 0.021055 0.065571 643.7077 0 35.95566 679.6634 0.002127 0 0.01968 0.021807 0.002608 0 0.009612 0.012219 0.006845 0 0.081502 0.088347 0.039662 0.013043 0.012532 0.153583 0.009988 0 0.089234 0.099222 0.039662 0.013043 0.012532 0.164459 1.033545 0 0.625615 1.65916 0.006364 0 0.000355 0.006719 0.094207 71.66966


Statewide 2030 LHD1 Aggregate Aggregate Gasoline 494523.9123 18579164.67 18579164.67 0 7367669.45 0 2.118352715 0.017345878 4.3858716 6.521570193 0.02576823 0 0.00183279 0.027601024 0.040960047 0.559104638 0.627666 0.028025 0 0.00199333 0.030018632 0.16384 1.597442 1.791301 14238.57 62.46998 205.5371 14506.58 0.081313 0.056015 0.223172 0.360501 0.122844 0.00154 0.374837 0.499221 0.381294 0.198834 1.068003 1.64813 1.341438 0.313581 1.865549 5.168699 0.556383 0.290138 1.169329 2.015849 1.341438 0.313581 1.865549 5.536418 16.96154 2.051311 25.98558 44.99843 0.140763 0.000618 0.002032 0.143412 0.921601 1529.701


Statewide 2030 LHD1 Aggregate Aggregate Diesel 361601.3654 13321740.12 13321740.12 0 4548490.28 0 16.7740294 0.679128187 0 17.45315759 0.39932098 0.010423054 0 0.409744033 0.044054114 0.400892442 0.854691 0.417377 0.010894 0 0.42827084 0.176216 1.145407 1.749894 8257.305 50.75875 0 8308.064 0.085006 0.002032 0 0.087038 1.300942 0.007997 0 1.308939 1.830134 0.04375 0 1.873884 0 0 0 1.873884 2.083486 0.049806 0 2.133292 0 0 0 2.133292 5.075937 0.362622 0 5.438559 0.078242 0.000481 0 0.078723 2.743774 742.1561


Statewide 2030 LHD1 Aggregate Aggregate Electricity 46756.35114 2806052.741 0 2806052.74 654341.188 1696272.814 0 0 0 0 0 0 0 0 0.006186287 0.042221411 0.048408 0 0 0 0 0.024745 0.120633 0.145378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 LHD2 Aggregate Aggregate Gasoline 68456.6737 2454718.171 2454718.171 0 1019902.44 0 0.232307016 0.002377167 0.6185611 0.853245285 0.00286241 0 0.000176041 0.003038447 0.005411727 0.086181756 0.094632 0.003113 0 0.00019146 0.003304589 0.021647 0.246234 0.271185 2123.235 10.06743 27.6934 2160.996 0.006292 0.007669 0.030084 0.044046 0.015669 0.000206 0.051248 0.067123 0.026522 0.027284 0.14221 0.196016 0.186284 0.041064 0.240262 0.663626 0.038701 0.039812 0.155702 0.234216 0.186284 0.041064 0.240262 0.701826 1.718204 0.28484 3.442132 5.445176 0.02099 9.95E‐05 0.000274 0.021364 0.121764 227.8743


Statewide 2030 LHD2 Aggregate Aggregate Diesel 156171.2771 5799017.371 5799017.371 0 1964438.2 0 5.762772852 0.280715503 0 6.043488354 0.15893183 0.004594745 0 0.16352657 0.019176967 0.20359547 0.386299 0.166118 0.004802 0 0.170920516 0.076708 0.581701 0.82933 4234.997 34.91951 0 4269.916 0.033606 0.000878 0 0.034484 0.667225 0.005502 0 0.672727 0.723525 0.018895 0 0.742421 0 0 0 0.742421 0.823686 0.021511 0 0.845196 0 0 0 0.845196 1.89109 0.156612 0 2.047702 0.040129 0.000331 0 0.04046 1.25394 381.4299


Statewide 2030 LHD2 Aggregate Aggregate Electricity 11985.53484 686911.2688 0 686911.269 158945.277 411562.2702 0 0 0 0 0 0 0 0 0.00151438 0.012058252 0.013573 0 0 0 0 0.006058 0.034452 0.04051 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 MCY Aggregate Aggregate Gasoline 709779.2989 4090022.284 4090022.284 0 1419558.6 0 2.415125512 0 0.1791295 2.594254972 0.00903968 0 0.004889478 0.013929154 0.004508481 0.018935607 0.037373 0.009682 0 0.00522029 0.014902628 0.018034 0.054102 0.087038 862.1458 0 70.17645 932.3223 0.728769 0 0.255489 0.984258 0.171932 0 0.010796 0.182729 4.642231 0 1.876282 6.518514 3.476268 5.608804 6.029679 21.63327 5.659961 0 2.040669 7.700631 3.476268 5.608804 6.029679 22.81538 53.92673 0 12.24763 66.17436 0.008523 0 0.000694 0.009217 0.040337 98.31222


Statewide 2030 MDV Aggregate Aggregate Gasoline 4248539.778 157637225.9 157637225.9 0 19446035.8 0 10.41758138 0 6.6285449 17.04612624 0.17584445 0 0.034757091 0.21060154 0.34753081 0.558997613 1.11713 0.191247 0 0.03780151 0.229048391 1.390123 1.597136 3.216308 68530.41 0 2088.99 70619.4 0.477385 0 1.578372 2.055757 0.95812 0 0.753291 1.711411 1.85817 0 7.425968 9.284138 7.864676 1.852909 5.72718 24.7289 2.711437 0 8.1305 10.84194 7.864676 1.852909 5.72718 26.2867 136.7897 0 65.53137 202.321 0.677493 0 0.020652 0.698145 6.790644 7446.727


Statewide 2030 MDV Aggregate Aggregate Diesel 61500.62674 2209689.375 2209689.375 0 280163.811 0 0.115170974 0 0 0.115170974 0.00988019 0 0 0.009880188 0.004871534 0.00797886 0.022731 0.010327 0 0 0.010326926 0.019486 0.022797 0.05261 972.9993 0 0 972.9993 0.001286 0 0 0.001286 0.153296 0 0 0.153296 0.02768 0 0 0.02768 0 0 0 0.02768 0.031511 0 0 0.031511 0 0 0 0.031511 0.585452 0 0 0.585452 0.00922 0 0 0.00922 0.007551 86.91765


Statewide 2030 MDV Aggregate Aggregate Electricity 120321.8685 3998042.094 0 3998042.09 598206.509 1543574.225 0 0 0 0 0 0 0 0 0.008814174 0.006750364 0.015565 0 0 0 0 0.035257 0.019287 0.054543 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 MDV Aggregate Aggregate Plug‐in Hyb 66886.5195 2911270.131 1249447.602 1661822.53 276575.758 501919.934 0.009126759 0 0.0345775 0.043704294 0.00113602 0 0.000396327 0.001532351 0.006418252 0.004495111 0.012446 0.001236 0 0.00043104 0.001666572 0.025673 0.012843 0.040183 394.4932 0 27.64378 422.137 0.001297 0 0.012327 0.013624 0.001589 0 0.006005 0.007594 0.004187 0 0.051191 0.055378 0.027549 0.008981 0.00909 0.100998 0.006109 0 0.056048 0.062157 0.027549 0.008981 0.00909 0.107777 0.633463 0 0.392951 1.026413 0.0039 0 0.000273 0.004173 0.057846 44.51382


Statewide 2030 MH Aggregate Aggregate Gasoline 63938.3747 611241.4189 611241.4189 0 6396.39501 0 0.15216236 0 0.0033456 0.155507965 0.00077793 0 2.19436E‐06 0.00078012 0.002021335 0.010383873 0.013185 0.000846 0 2.3866E‐06 0.000848451 0.008085 0.029668 0.038602 1251.18 0 0.216043 1251.396 0.004392 0 0.00025 0.004643 0.011893 0 0.000372 0.012265 0.015631 0 0.000966 0.016596 0.263081 0.060501 0.001472 0.341651 0.022808 0 0.001058 0.023866 0.263081 0.060501 0.001472 0.34892 0.292864 0 0.020502 0.313366 0.012369 0 2.14E‐06 0.012371 0.03032 131.9582


Statewide 2030 MH Aggregate Aggregate Diesel 34816.19507 318540.9956 318540.9956 0 3481.61951 0 1.270114995 0 0 1.270114995 0.03015502 0 0 0.030155019 0.001404525 0.005391919 0.036951 0.031518 0 0 0.031518495 0.005618 0.015405 0.052542 367.3244 0 0 367.3244 0.001522 0 0 0.001522 0.057872 0 0 0.057872 0.032775 0 0 0.032775 0 0 0 0.032775 0.037312 0 0 0.037312 0 0 0 0.037312 0.116826 0 0 0.116826 0.003481 0 0 0.003481 0.057096 32.81295


Statewide 2030 Motor Coach Aggregate Aggregate Diesel 2416.935449 286139.4823 286139.4823 0 55541.1766 0 0.457423353 0.098693419 0.1116116 0.667728341 0.0071896 4.33365E‐05 0 0.007232933 0.000946244 0.009168521 0.017348 0.007515 4.53E‐05 0 0.007559974 0.003785 0.026196 0.037541 518.6186 25.79078 0 544.4094 0.000188 0.000494 0 0.000682 0.081709 0.004063 0 0.085772 0.004042 0.010642 0 0.014685 0 0 0 0.014685 0.004602 0.012116 0 0.016717 0 0 0 0.016717 0.022573 0.156747 0 0.179319 0.004911 0.000244 0 0.005155 0.069391 48.63187


Statewide 2030 OBUS Aggregate Aggregate Gasoline 10523.58177 418671.522 418671.522 0 210555.824 0 0.166924087 0.000682915 0.0915223 0.25912928 0.00046143 0 6.64361E‐05 0.000527864 0.001384519 0.00715356 0.009066 0.000502 0 7.2255E‐05 0.000574101 0.005538 0.020439 0.026551 757.0549 4.287387 7.083222 768.4256 0.004134 0.002242 0.007958 0.014334 0.008125 5.44E‐05 0.006688 0.014867 0.019802 0.008647 0.042581 0.07103 0.044953 0.009104 0.049515 0.174602 0.028894 0.012618 0.046621 0.088133 0.044953 0.009104 0.049515 0.191705 0.460592 0.066926 0.868326 1.395844 0.007484 4.24E‐05 7E‐05 0.007597 0.020768 81.02951


Statewide 2030 OBUS Aggregate Aggregate Electricity 537.1611211 43467.50107 0 43467.5011 10747.5197 47011.7289 0 0 0 0 0 0 0 0 0.000143744 0.000370787 0.000515 0 0 0 0 0.000575 0.001059 0.001634 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 PTO Aggregate Aggregate Diesel 0 593816.3881 593816.3881 0 0 0 1.849063229 0 0 1.849063229 0.00281403 0 0 0.002814034 0 0 0.002814 0.002941 0 0 0.002941272 0 0 0.002941 1257.608 0 0 1257.608 0.000575 0 0 0.000575 0.198137 0 0 0.198137 0.012371 0 0 0.012371 0 0 0 0.012371 0.014083 0 0 0.014083 0 0 0 0.014083 0.142032 0 0 0.142032 0.011909 0 0 0.011909 0.143956 112.3416


Statewide 2030 PTO Aggregate Aggregate Electricity 0 64865.72172 0 64865.7217 0 134370.5599 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 SBUS Aggregate Aggregate Gasoline 6765.951314 356420.5962 356420.5962 0 27063.8053 0 0.176103209 0.006419559 0.0239233 0.206446025 0.00036413 0 1.61003E‐05 0.000380232 0.000785773 0.006294164 0.00746 0.000396 0 1.7511E‐05 0.000413538 0.003143 0.017983 0.02154 329.5376 19.13234 1.66406 350.334 0.003686 0.018529 0.00222 0.024434 0.009999 0.000585 0.002133 0.012716 0.017793 0.079366 0.012491 0.10965 0.02342 0.004622 0.014988 0.15268 0.025963 0.115811 0.013676 0.15545 0.02342 0.004622 0.014988 0.19848 0.417016 0.613367 0.272939 1.303322 0.003258 0.000189 1.65E‐05 0.003463 0.01768 36.94229


Statewide 2030 SBUS Aggregate Aggregate Diesel 17890.5539 385614.7266 385614.7266 0 259055.22 0 1.418583513 0.405504439 0.1471573 1.971245222 0.00797821 0.000301021 0 0.008279235 0.001275202 0.006747597 0.016302 0.008339 0.000315 0 0.008653585 0.005101 0.019279 0.033033 485.0296 43.15459 0 528.1842 0.001212 0.000152 0 0.001363 0.076417 0.006799 0 0.083216 0.026088 0.003264 0 0.029352 0 0 0 0.029352 0.029699 0.003715 0 0.033415 0 0 0 0.033415 0.078633 0.097724 0 0.176357 0.004593 0.000409 0 0.005002 0.068305 47.18249


Statewide 2030 SBUS Aggregate Aggregate Electricity 1404.810356 43250.16124 0 43250.1612 17599.5966 47293.33613 0 0 0 0 0 0 0 0 0.000128392 0.000381007 0.000509 0 0 0 0 0.000514 0.001089 0.001602 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 SBUS Aggregate Aggregate Natural Ga 5149.804832 119886.2275 119886.2275 0 74569.174 0 0.079692449 0.029376353 0 0.109068802 0.00052116 7.74681E‐05 0 0.000598629 0.000396456 0.00214536 0.00314 0.000567 8.43E‐05 0 0.000651064 0.001586 0.00613 0.008366 201.623 23.80415 0 225.4272 0.518072 0.07988 0 0.597952 0.041102 0.004853 0 0.045955 0.007402 0.001141 0 0.008544 0 0 0 0.008544 0.528731 0.081523 0 0.610254 0 0 0 0.610254 1.698825 0.147077 0 1.845902 0 0 0 0 0.140081 26.05594


Statewide 2030 T6 CAIRP heavAggregate Aggregate Diesel 1739.882047 343948.0919 343948.0919 0 39982.4894 0 0.104000132 0.005481417 0.0216553 0.13113683 0.00214201 1.30785E‐06 0 0.002143321 0.001137414 0.005612881 0.008894 0.002239 1.37E‐06 0 0.002240233 0.00455 0.016037 0.022827 362.9176 1.037879 0 363.9555 0.000102 4.4E‐06 0 0.000106 0.057178 0.000164 0 0.057341 0.002186 9.47E‐05 0 0.002281 0 0 0 0.002281 0.002489 0.000108 0 0.002596 0 0 0 0.002596 0.011847 0.004003 0 0.015851 0.003437 9.83E‐06 0 0.003446 0.08341 32.512


Statewide 2030 T6 CAIRP heavAggregate Aggregate Electricity 137.293634 29860.59047 0 29860.5905 3155.00771 32095.70438 0 0 0 0 0 0 0 0 9.8747E‐05 0.000243633 0.000342 0 0 0 0 0.000395 0.000696 0.001091 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T6 CAIRP heavAggregate Aggregate Natural Ga 0.321753131 61.68915725 61.68915725 0 7.39388695 0 4.94859E‐06 5.32417E‐07 0 5.48101E‐06 5.909E‐08 1.68969E‐09 0 6.07795E‐08 2.04002E‐07 1.01307E‐06 1.28E‐06 6.43E‐08 1.84E‐09 0 6.61033E‐08 8.16E‐07 2.89E‐06 3.78E‐06 0.051072 0.000433 0 0.051505 3.34E‐05 1.34E‐06 0 3.47E‐05 1.04E‐05 8.83E‐08 0 1.05E‐05 4.77E‐07 1.92E‐08 0 4.96E‐07 0 0 0 4.96E‐07 3.41E‐05 1.37E‐06 0 3.54E‐05 0 0 0 3.54E‐05 0.000122 3.3E‐06 0 0.000125 0 0 0 0 7.21E‐05 0.005953


Statewide 2030 T6 CAIRP smal Aggregate Aggregate Diesel 1563.902017 84887.64728 84887.64728 0 35938.4683 0 0.022642831 0.004949702 0.019593 0.047185491 0.00051147 1.52504E‐06 0 0.000513 0.000280718 0.001385287 0.002179 0.000535 1.59E‐06 0 0.000536195 0.001123 0.003958 0.005617 99.52865 0.948958 0 100.4776 2.54E‐05 3.99E‐06 0 2.94E‐05 0.015681 0.00015 0 0.01583 0.000547 8.6E‐05 0 0.000633 0 0 0 0.000633 0.000623 9.79E‐05 0 0.000721 0 0 0 0.000721 0.002795 0.003603 0 0.006398 0.000942 8.99E‐06 0 0.000951 0.020565 8.975625


Statewide 2030 T6 CAIRP smal Aggregate Aggregate Electricity 220.5468683 14155.48545 0 14155.4854 5068.16703 15214.99202 0 0 0 0 0 0 0 0 4.68113E‐05 0.000115495 0.000162 0 0 0 0 0.000187 0.00033 0.000517 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T6 instate hea Aggregate Aggregate Diesel 55698.86584 2468357.02 2468357.02 0 669319.104 0 2.08212595 0.648032144 1.2504774 3.980635447 0.01522176 0.000357644 0 0.015579403 0.008162694 0.042162307 0.065904 0.01591 0.000374 0 0.016283835 0.032651 0.120464 0.169398 2887.898 133.6351 0 3021.533 0.001219 0.000534 0 0.001753 0.45499 0.021054 0 0.476044 0.026243 0.011498 0 0.037741 0 0 0 0.037741 0.029875 0.01309 0 0.042965 0 0 0 0.042965 0.172697 0.456388 0 0.629086 0.027347 0.001265 0 0.028612 0.598312 269.9124


Statewide 2030 T6 instate hea Aggregate Aggregate Electricity 2342.073432 158555.5659 0 158555.566 27985.5673 167386.7962 0 0 0 0 0 0 0 0 0.000524333 0.001351334 0.001876 0 0 0 0 0.002097 0.003861 0.005958 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T6 instate hea Aggregate Aggregate Natural Ga 1078.206262 49538.43436 49538.43436 0 13043.3375 0 0.006367111 0.006522178 0 0.012889289 5.1146E‐05 1.68473E‐05 0 6.79934E‐05 0.00016382 0.000842998 0.001075 5.56E‐05 1.83E‐05 0 7.3949E‐05 0.000655 0.002409 0.003138 48.25583 5.250803 0 53.50664 0.031739 0.017863 0 0.049603 0.009837 0.00107 0 0.010908 0.000453 0.000255 0 0.000709 0 0 0 0.000709 0.032392 0.018231 0 0.050623 0 0 0 0.050623 0.138818 0.031872 0 0.17069 0 0 0 0 0.057883 6.184551


Statewide 2030 T6 instate smaAggregate Aggregate Diesel 207880.6244 7831596.17 7831596.17 0 2589734.65 0 4.282804212 2.405166661 4.4047276 11.09269851 0.05261716 0.001881103 0 0.054498263 0.025898571 0.133873974 0.214271 0.054996 0.001966 0 0.056962432 0.103594 0.382497 0.543054 9373.784 471.6541 0 9845.438 0.004447 0.002023 0 0.006469 1.476844 0.074309 0 1.551153 0.095741 0.043545 0 0.139286 0 0 0 0.139286 0.108994 0.049572 0 0.158566 0 0 0 0.158566 0.507077 1.706183 0 2.21326 0.088764 0.004466 0 0.09323 1.887216 879.4891


Statewide 2030 T6 instate smaAggregate Aggregate Electricity 18926.77917 862888.1068 0 862888.107 234423.052 910814.4955 0 0 0 0 0 0 0 0 0.002853514 0.007372159 0.010226 0 0 0 0 0.011414 0.021063 0.032477 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T6 instate smaAggregate Aggregate Natural Ga 985.5555095 39617.50996 39617.50996 0 12315.6562 0 0.003236347 0.005743119 0 0.008979466 5.4347E‐05 1.89739E‐05 0 7.33214E‐05 0.000131012 0.000680395 0.000885 5.91E‐05 2.06E‐05 0 7.97437E‐05 0.000524 0.001944 0.002548 38.55272 4.856836 0 43.40955 0.028367 0.014225 0 0.042592 0.007859 0.00099 0 0.008849 0.000405 0.000203 0 0.000609 0 0 0 0.000609 0.028951 0.014518 0 0.043468 0 0 0 0.043468 0.112487 0.037251 0 0.149738 0 0 0 0 0.046291 5.017482


Statewide 2030 T6 OOS heavy Aggregate Aggregate Diesel 956.4768461 248047.3789 248047.3789 0 21979.8379 0 0.080175614 0.00301281 0.0144675 0.097655966 0.00155497 7.18972E‐07 0 0.001555691 0.000820276 0.004047828 0.006424 0.001625 7.51E‐07 0 0.001626033 0.003281 0.011565 0.016472 254.8702 0.555659 0 255.4259 7.25E‐05 2.42E‐06 0 7.49E‐05 0.040155 8.75E‐05 0 0.040242 0.001561 5.2E‐05 0 0.001614 0 0 0 0.001614 0.001778 5.92E‐05 0 0.001837 0 0 0 0.001837 0.008489 0.002201 0 0.01069 0.002413 5.26E‐06 0 0.002419 0.060154 22.81709


Statewide 2030 T6 OOS small Aggregate Aggregate Diesel 1028.916147 56685.28322 56685.28322 0 23644.4931 0 0.017724368 0.003289011 0.0155682 0.036581589 0.00037743 1.47324E‐06 0 0.000378899 0.000187454 0.000925034 0.001491 0.000394 1.54E‐06 0 0.000396032 0.00075 0.002643 0.003789 62.93899 0.595309 0 63.5343 2.02E‐05 2.68E‐06 0 2.28E‐05 0.009916 9.38E‐05 0 0.01001 0.000434 5.77E‐05 0 0.000492 0 0 0 0.000492 0.000494 6.57E‐05 0 0.00056 0 0 0 0.00056 0.002021 0.002375 0 0.004396 0.000596 5.64E‐06 0 0.000602 0.013705 5.675494


Statewide 2030 T6 Public Aggregate Aggregate Diesel 22864.34945 916252.0679 916252.0679 0 117294.113 0 2.26356461 0.642224607 0.1689444 3.074733613 0.01309918 0.000627316 0 0.013726496 0.003029985 0.015961501 0.032718 0.013691 0.000656 0 0.014347147 0.01212 0.045604 0.072071 1146.676 78.89402 0 1225.57 0.001513 0.000327 0 0.00184 0.180659 0.01243 0 0.193089 0.032573 0.007041 0 0.039614 0 0 0 0.039614 0.037081 0.008016 0 0.045097 0 0 0 0.045097 0.097461 0.223382 0 0.320843 0.010858 0.000747 0 0.011605 0.184003 109.4797


Statewide 2030 T6 Public Aggregate Aggregate Electricity 1873.586317 96627.02147 0 96627.0215 9611.4978 110099.217 0 0 0 0 0 0 0 0 0.000319539 0.000840702 0.00116 0 0 0 0 0.001278 0.002402 0.00368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T6 Public Aggregate Aggregate Natural Ga 1948.841332 83241.75675 83241.75675 0 9997.55604 0 0.006955449 0.016773087 0 0.023728537 0.00011543 5.51738E‐05 0 0.000170605 0.000275275 0.001429857 0.001876 0.000126 6E‐05 0 0.000185549 0.001101 0.004085 0.005372 82.4401 14.14881 0 96.58891 0.064169 0.041633 0 0.105802 0.016806 0.002884 0 0.01969 0.000917 0.000595 0 0.001512 0 0 0 0.001512 0.06549 0.042489 0 0.107979 0 0 0 0.107979 0.22803 0.108259 0 0.336289 0 0 0 0 0.097264 11.1642


Statewide 2030 T6 Utility Aggregate Aggregate Diesel 3300.885544 136373.2958 136373.2958 0 42251.335 0 0.038698576 0.028629737 0.0530788 0.120407081 0.00044662 6.81924E‐06 0 0.000453442 0.000450977 0.002327682 0.003232 0.000467 7.13E‐06 0 0.000473944 0.001804 0.006651 0.008928 158.3091 5.529857 0 163.839 3.43E‐05 2.29E‐05 0 5.73E‐05 0.024942 0.000871 0 0.025813 0.000739 0.000494 0 0.001233 0 0 0 0.001233 0.000841 0.000562 0 0.001403 0 0 0 0.001403 0.005038 0.020844 0 0.025882 0.001499 5.24E‐05 0 0.001551 0.033072 14.63567


Statewide 2030 T6 Utility Aggregate Aggregate Electricity 530.0192479 24208.21052 0 24208.2105 6784.24637 26348.82185 0 0 0 0 0 0 0 0 8.0055E‐05 0.00020662 0.000287 0 0 0 0 0.00032 0.00059 0.000911 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T6 Utility Aggregate Aggregate Natural Ga 15.94571493 636.1542066 636.1542066 0 204.105151 0 6.18597E‐05 7.25497E‐05 0 0.000134409 7.5001E‐07 2.2937E‐07 0 9.7938E‐07 2.10372E‐06 1.07999E‐05 1.39E‐05 8.16E‐07 2.49E‐07 0 1.06517E‐06 8.41E‐06 3.09E‐05 4.03E‐05 0.59883 0.060407 0 0.659237 0.000434 0.000183 0 0.000617 0.000122 1.23E‐05 0 0.000134 6.2E‐06 2.62E‐06 0 8.82E‐06 0 0 0 8.82E‐06 0.000443 0.000187 0 0.00063 0 0 0 0.00063 0.001612 0.000448 0 0.00206 0 0 0 0 0.000743 0.076198


Statewide 2030 T6TS Aggregate Aggregate Gasoline 42084.29552 2234914.9 2234914.9 0 842022.585 0 0.487876492 0.003638694 0.3287601 0.820275261 0.00271146 0 0.000404964 0.003116419 0.007390716 0.037889123 0.048396 0.002949 0 0.00044043 0.00338939 0.029563 0.108255 0.141207 3968.038 24.00236 39.51082 4031.551 0.014473 0.012482 0.038274 0.065229 0.030311 0.000327 0.027683 0.05832 0.065801 0.047137 0.197668 0.310607 0.10915 0.023599 0.198188 0.641544 0.096017 0.068783 0.216422 0.381221 0.10915 0.023599 0.198188 0.712158 1.402441 0.685936 4.072144 6.160521 0.039228 0.000237 0.000391 0.039856 0.110861 425.122


Statewide 2030 T6TS Aggregate Aggregate Electricity 2817.255536 251043.1022 0 251043.102 56367.6488 276833.7095 0 0 0 0 0 0 0 0 0.000830183 0.002130559 0.002961 0 0 0 0 0.003321 0.006087 0.009408 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 CAIRP Aggregate Aggregate Diesel 55918.89743 11306897.76 11306897.76 0 1285016.26 0 16.15124109 7.602326345 2.7129492 26.46651661 0.36933863 0.002618791 0 0.371957421 0.112173492 0.337969475 0.8221 0.386038 0.002737 0 0.388775685 0.448694 0.965627 1.803097 17352.35 1345.91 0 18698.26 0.006658 0.029873 0 0.036531 2.73387 0.212049 0 2.945919 0.14335 0.643161 0 0.786511 0 0 0 0.786511 0.163193 0.73219 0 0.895383 0 0 0 0.895383 0.508034 9.500634 0 10.00867 0.164316 0.012745 0 0.177061 2.742018 1670.308


Statewide 2030 T7 CAIRP Aggregate Aggregate Electricity 4858.587822 1034039.059 0 1034039.06 111650.348 1873468.114 0 0 0 0 0 0 0 0 0.010258497 0.016259499 0.026518 0 0 0 0 0.041034 0.046456 0.08749 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 CAIRP Aggregate Aggregate Natural Ga 82.41377675 16462.86684 16462.86684 0 1893.86859 0 0.003106197 0.005795076 0 0.008901273 3.1839E‐05 2.1147E‐05 0 5.29857E‐05 0.000163325 0.000498881 0.000715 3.46E‐05 2.3E‐05 0 5.76268E‐05 0.000653 0.001425 0.002136 19.33892 4.506635 0 23.84556 0.016854 0.013626 0 0.03048 0.003942 0.000919 0 0.004861 0.000241 0.000195 0 0.000436 0 0 0 0.000436 0.017201 0.013907 0 0.031107 0 0 0 0.031107 0.060225 0.042029 0 0.102254 0 0 0 0 0.019236 2.756183


Statewide 2030 T7 NNOOS Aggregate Aggregate Diesel 52956.07068 14610017.1 14610017.1 0 1216930.5 0 21.74512393 8.935380481 3.1641937 33.84469813 0.459376 0.003078059 0 0.462454057 0.144943084 0.443131087 1.050528 0.480147 0.003217 0 0.483364177 0.579772 1.266089 2.329225 21224.11 1503.065 0 22727.18 0.008442 0.035112 0 0.043554 3.343867 0.236809 0 3.580676 0.181754 0.755956 0 0.93771 0 0 0 0.93771 0.206913 0.860598 0 1.067511 0 0 0 1.067511 0.640716 11.16705 0 11.80777 0.20098 0.014233 0 0.215213 3.543052 2030.21


Statewide 2030 T7 NOOS Aggregate Aggregate Diesel 22914.44866 5307528.811 5307528.811 0 526574.03 0 8.094079769 3.866345282 1.368735 13.32916004 0.17662927 0.001331897 0 0.177961168 0.052654941 0.159156143 0.389772 0.184616 0.001392 0 0.186007782 0.21062 0.454732 0.851359 7869.837 661.5813 0 8531.418 0.003151 0.015193 0 0.018344 1.239896 0.104232 0 1.344128 0.06783 0.327107 0 0.394937 0 0 0 0.394937 0.07722 0.372387 0 0.449606 0 0 0 0.449606 0.239764 4.832128 0 5.071892 0.074523 0.006265 0 0.080787 1.28712 762.1082


Statewide 2030 T7 Other Port Aggregate Aggregate Diesel 1476.324345 343515.5262 343515.5262 0 24152.6663 0 0.500200527 0.065741042 0.0591044 0.625045967 0.00648405 2.26522E‐05 0 0.006506706 0.003407949 0.011631737 0.021546 0.006777 2.37E‐05 0 0.006800911 0.013632 0.033234 0.053666 579.3336 12.19939 0 591.533 0.000178 0.000258 0 0.000437 0.091274 0.001922 0 0.093196 0.003836 0.005563 0 0.009399 0 0 0 0.009399 0.004367 0.006333 0 0.0107 0 0 0 0.0107 0.025754 0.082202 0 0.107956 0.005486 0.000116 0 0.005601 0.083305 52.84141


Statewide 2030 T7 Other Port Aggregate Aggregate Electricity 74.41280785 23309.51037 0 23309.5104 1217.39354 42341.73764 0 0 0 0 0 0 0 0 0.000231249 0.000419656 0.000651 0 0 0 0 0.000925 0.001199 0.002124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 POAK Aggregate Aggregate Diesel 4477.242527 487378.0377 487378.0377 0 73247.6877 0 0.757844786 0.199372576 0.1810066 1.13822396 0.00956776 6.86971E‐05 0 0.00963646 0.004835181 0.016411203 0.030883 0.01 7.18E‐05 0 0.010072178 0.019341 0.046889 0.076302 835.1728 36.64867 0 871.8215 0.000262 0.000784 0 0.001045 0.131582 0.005774 0 0.137356 0.00563 0.016872 0 0.022502 0 0 0 0.022502 0.00641 0.019207 0 0.025617 0 0 0 0.025617 0.038708 0.249294 0 0.288002 0.007909 0.000347 0 0.008256 0.118193 77.87947


Statewide 2030 T7 POAK Aggregate Aggregate Electricity 219.2930935 22576.25062 0 22576.2506 3587.63501 41088.03646 0 0 0 0 0 0 0 0 0.000223975 0.000407547 0.000632 0 0 0 0 0.000896 0.001164 0.00206 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 POAK Aggregate Aggregate Natural Ga 4.552426963 493.8492144 493.8492144 0 74.4777051 0 9.40337E‐05 0.000104347 0 0.000198381 1.2635E‐06 3.95405E‐07 0 1.65889E‐06 4.89938E‐06 1.67916E‐05 2.33E‐05 1.37E‐06 4.3E‐07 0 1.8042E‐06 1.96E‐05 4.8E‐05 6.94E‐05 0.646537 0.081292 0 0.727829 0.000639 0.00024 0 0.000879 0.000132 1.66E‐05 0 0.000148 9.12E‐06 3.43E‐06 0 1.26E‐05 0 0 0 1.26E‐05 0.000652 0.000245 0 0.000897 0 0 0 0.000897 0.002709 0.000789 0 0.003499 0 0 0 0 0.000577 0.084126


Statewide 2030 T7 POLA Aggregate Aggregate Diesel 19264.19228 2794717.272 2794717.272 0 315162.186 0 4.487931433 0.857838641 0.7943318 6.140101907 0.07816775 0.000295582 0 0.078463334 0.027725836 0.085836192 0.192025 0.081702 0.000309 0 0.082011098 0.110903 0.245246 0.438161 4957.309 170.6913 0 5128 0.00156 0.003372 0 0.004932 0.781026 0.026892 0 0.807919 0.03358 0.072594 0 0.106174 0 0 0 0.106174 0.038228 0.082643 0 0.120871 0 0 0 0.120871 0.215391 1.072636 0 1.288027 0.046943 0.001616 0 0.048559 0.677742 458.0822


Statewide 2030 T7 POLA Aggregate Aggregate Electricity 436.6625829 58859.6235 0 58859.6235 7143.79986 105018.6908 0 0 0 0 0 0 0 0 0.000583935 0.000985011 0.001569 0 0 0 0 0.002336 0.002814 0.00515 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 POLA Aggregate Aggregate Natural Ga 362.8499448 52486.39664 52486.39664 0 5936.2251 0 0.014331602 0.008482287 0 0.022813889 9.4116E‐05 2.75718E‐05 0 0.000121688 0.000520707 0.001598562 0.002241 0.000102 3E‐05 0 0.000132347 0.002083 0.004567 0.006782 65.58445 6.573914 0 72.15837 0.05421 0.021174 0 0.075384 0.01337 0.00134 0 0.01471 0.000775 0.000303 0 0.001077 0 0 0 0.001077 0.055325 0.021609 0 0.076934 0 0 0 0.076934 0.294089 0.054015 0 0.348104 0 0 0 0 0.061328 8.340407


Statewide 2030 T7 Public Aggregate Aggregate Diesel 21058.58959 879577.3466 879577.3466 0 108030.565 0 5.612267057 0.645601994 0.494956 6.75282507 0.0324912 0.001092181 0 0.033583383 0.008726113 0.035529174 0.077839 0.03396 0.001142 0 0.035101875 0.034904 0.101512 0.171518 1685.694 70.86174 0 1756.556 0.003362 0.00122 0 0.004582 0.265582 0.011164 0 0.276746 0.07238 0.02627 0 0.09865 0 0 0 0.09865 0.0824 0.029906 0 0.112306 0 0 0 0.112306 0.262112 0.294016 0 0.556128 0.015963 0.000671 0 0.016634 0.155058 156.9124


Statewide 2030 T7 Public Aggregate Aggregate Electricity 1526.535918 93023.398 0 93023.398 7831.12926 176728.5187 0 0 0 0 0 0 0 0 0.000922867 0.001796891 0.00272 0 0 0 0 0.003691 0.005134 0.008825 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 Public Aggregate Aggregate Natural Ga 3046.209958 139404.3339 139404.3339 0 15627.0571 0 0.040446092 0.025242515 0 0.065688607 0.00027872 7.97374E‐05 0 0.000358459 0.001383003 0.004536734 0.006278 0.000303 8.67E‐05 0 0.000389857 0.005532 0.012962 0.018884 182.1835 19.54753 0 201.7311 0.161338 0.063852 0 0.225191 0.037139 0.003985 0 0.041124 0.002305 0.000912 0 0.003218 0 0 0 0.003218 0.164658 0.065166 0 0.229824 0 0 0 0.229824 0.819532 0.155609 0 0.975141 0 0 0 0 0.162887 23.31703


Statewide 2030 T7 Single Aggregate Aggregate Diesel 56980.24213 2831979.689 2831979.689 0 536753.881 0 3.62042884 1.392999947 1.8041063 6.817535056 0.05102421 0.000644391 0 0.051668605 0.028095509 0.089474163 0.169238 0.053331 0.000674 0 0.05400483 0.112382 0.25564 0.422027 4912.028 270.7456 0 5182.774 0.001667 0.005452 0 0.007119 0.773892 0.042656 0 0.816548 0.035887 0.117382 0 0.153269 0 0 0 0.153269 0.040854 0.13363 0 0.174485 0 0 0 0.174485 0.192903 1.712912 0 1.905815 0.046514 0.002564 0 0.049078 0.686531 462.9751


Statewide 2030 T7 Single Aggregate Aggregate Electricity 4564.188891 326676.7402 0 326676.74 42994.6593 589492.0063 0 0 0 0 0 0 0 0 0.003240895 0.005472212 0.008713 0 0 0 0 0.012964 0.015635 0.028598 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 Single Aggregate Aggregate Natural Ga 3101.795145 158598.3359 158598.3359 0 29218.9103 0 0.042967314 0.039703974 0 0.082671288 0.00031157 0.000123852 0 0.00043542 0.001573423 0.005002821 0.007012 0.000339 0.000135 0 0.000473559 0.006294 0.014294 0.021061 204.4463 30.95247 0 235.3987 0.176169 0.101003 0 0.277172 0.041678 0.00631 0 0.047988 0.002517 0.001443 0 0.00396 0 0 0 0.00396 0.179793 0.103081 0 0.282874 0 0 0 0.282874 0.872084 0.24128 0 1.113364 0 0 0 0 0.185314 27.2085


Statewide 2030 T7 SWCV Aggregate Aggregate Diesel 4491.577447 291337.6298 291337.6298 0 20661.2563 0 2.540415668 0.203089823 0.0586692 2.802174654 0.00478587 0.000284359 0 0.005070224 0.002890303 0.02360414 0.031565 0.005002 0.000297 0 0.005299477 0.011561 0.06744 0.084301 1218.825 18.13229 0 1236.957 0.00031 0.000256 0 0.000566 0.192026 0.002857 0 0.194883 0.006681 0.005505 0 0.012186 0 0 0 0.012186 0.007606 0.006267 0 0.013873 0 0 0 0.013873 0.016875 0.053837 0 0.070711 0.011542 0.000172 0 0.011713 0.03565 110.4969







Statewide 2030 T7 SWCV Aggregate Aggregate Electricity 975.5140524 62052.59182 0 62052.5918 4487.36464 113048.5389 0 0 0 0 0 0 0 0 0.000615611 0.002513747 0.003129 0 0 0 0 0.002462 0.007182 0.009645 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 SWCV Aggregate Aggregate Natural Ga 11562.35192 749263.8814 749263.8814 0 53186.8188 0 0.731585862 0.048170559 0 0.77975642 0.00133257 1.2688E‐05 0 0.00134526 0.007433298 0.060705271 0.069484 0.001449 1.38E‐05 0 0.001463093 0.029733 0.173444 0.20464 1021.881 84.06582 0 1105.946 1.237132 0.115265 0 1.352397 0.208317 0.017137 0 0.225454 0.032533 0.002213 0 0.034746 0 0 0 0.034746 1.279511 0.118282 0 1.397792 0 0 0 1.397792 8.962012 0.629464 0 9.591476 0 0 0 0 0.479035 127.8305


Statewide 2030 T7 Tractor Aggregate Aggregate Diesel 101770.4646 6668002.802 6668002.802 0 1478724.85 0 10.04918147 4.59415519 6.2094847 20.85282136 0.16654548 0.001621082 0 0.168166561 0.066151934 0.204835503 0.439154 0.174076 0.001694 0 0.175770306 0.264608 0.585244 1.025622 10691.03 869.4002 0 11560.43 0.004056 0.018004 0 0.02206 1.684377 0.136974 0 1.821351 0.087323 0.387621 0 0.474944 0 0 0 0.474944 0.09941 0.441277 0 0.540687 0 0 0 0.540687 0.431484 5.707905 0 6.139389 0.101238 0.008233 0 0.10947 1.616939 1032.689


Statewide 2030 T7 Tractor Aggregate Aggregate Electricity 3986.220487 313596.929 0 313596.929 57919.7837 566505.08 0 0 0 0 0 0 0 0 0.003111133 0.005150553 0.008262 0 0 0 0 0.012445 0.014716 0.02716 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7 Tractor Aggregate Aggregate Natural Ga 3291.155884 209842.3628 209842.3628 0 47820.495 0 0.066803911 0.078594884 0 0.145398795 0.00038448 0.000233568 0 0.000618046 0.002081804 0.00643728 0.009137 0.000418 0.000254 0 0.000672181 0.008327 0.018392 0.027392 265.3538 59.09823 0 324.4521 0.228038 0.204154 0 0.432191 0.054094 0.012048 0 0.066142 0.003258 0.002917 0 0.006175 0 0 0 0.006175 0.232729 0.208354 0 0.441083 0 0 0 0.441083 1.268169 0.451877 0 1.720046 0 0 0 0 0.24519 37.50171


Statewide 2030 T7 Utility Aggregate Aggregate Diesel 1914.93876 80728.57375 80728.57375 0 24511.2161 0 0.094537963 0.015871167 0.128683 0.23909212 0.00085405 5.46138E‐06 0 0.000859512 0.000800892 0.002762026 0.004422 0.000893 5.71E‐06 0 0.000898375 0.003204 0.007892 0.011993 144.0312 3.185741 0 147.2169 4.39E‐05 6.23E‐05 0 0.000106 0.022692 0.000502 0 0.023194 0.000944 0.001341 0 0.002285 0 0 0 0.002285 0.001075 0.001527 0 0.002602 0 0 0 0.002602 0.007817 0.019792 0 0.027609 0.001364 3.02E‐05 0 0.001394 0.019577 13.15083


Statewide 2030 T7 Utility Aggregate Aggregate Electricity 117.1004056 7120.998282 0 7120.99828 1498.88519 13079.9213 0 0 0 0 0 0 0 0 7.0646E‐05 0.000130442 0.000201 0 0 0 0 0.000283 0.000373 0.000655 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 T7IS Aggregate Aggregate Gasoline 65.91173305 6853.576406 6853.576406 0 1318.76195 0 0.024744048 0 0.0002539 0.024997987 8.6832E‐06 0 7.60544E‐07 9.44376E‐06 3.77739E‐05 0.000233748 0.000281 9.44E‐06 0 8.2716E‐07 1.0271E‐05 0.000151 0.000668 0.000829 14.75661 0 0.074003 14.83062 0.000696 0 1.7E‐07 0.000696 0.001 0 8.71E‐06 0.001009 0.003316 0 8.98E‐07 0.003317 0.000291 7.17E‐05 0.000628 0.004308 0.004839 0 9.83E‐07 0.00484 0.000291 7.17E‐05 0.000628 0.005831 0.207745 0 0.006676 0.214421 0.000146 0 7.32E‐07 0.000147 0.00034 1.56387


Statewide 2030 T7IS Aggregate Aggregate Electricity 2.607115879 701.6743814 0 701.674381 52.1631745 1316.616951 0 0 0 0 0 0 0 0 3.86732E‐06 1.24003E‐05 1.63E‐05 0 0 0 0 1.55E‐05 3.54E‐05 5.09E‐05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 UBUS Aggregate Aggregate Gasoline 2778.166863 236786.139 236786.139 0 11112.6675 0 0.031415693 0 0.007774 0.039189707 0.00033631 0 6.55448E‐06 0.000342863 0.000628195 0.009019271 0.00999 0.000366 0 7.1286E‐06 0.000372895 0.002513 0.025769 0.028655 323.2833 0 0.898789 324.1821 0.000671 0 0.001013 0.001683 0.003068 0 0.000826 0.003894 0.002089 0 0.004155 0.006244 0.001295 0.000343 0.001259 0.009141 0.003049 0 0.004549 0.007598 0.001295 0.000343 0.001259 0.010495 0.118674 0 0.09543 0.214104 0.003196 0 8.89E‐06 0.003205 0.011746 34.1846


Statewide 2030 UBUS Aggregate Aggregate Diesel 2683.330658 257542.1705 257542.1705 0 10733.3226 0 0.100301938 0 0 0.100301938 0.00186114 0 0 0.001861136 0.002150592 0.010903878 0.014916 0.001945 0 0 0.001945288 0.008602 0.031154 0.041702 325.9478 0 0 325.9478 0.000859 0 0 0.000859 0.051353 0 0 0.051353 0.018484 0 0 0.018484 0 0 0 0.018484 0.021042 0 0 0.021042 0 0 0 0.021042 0.021372 0 0 0.021372 0.003089 0 0 0.003089 0.062456 29.11679


Statewide 2030 UBUS Aggregate Aggregate Electricity 2891.441517 324715.6013 0 324715.601 11565.7661 624445.0045 0 0 0 0 0 0 0 0 0.002869186 0.0068903 0.009759 0 0 0 0 0.011477 0.019687 0.031163 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2030 UBUS Aggregate Aggregate Natural Ga 6742.175282 773872.01 773872.01 0 26968.7011 0 0.202485352 0 0 0.202485352 0.00044619 0 0 0.000446194 0.006954734 0.032741553 0.040142 0.000466 0 0 0.000466369 0.027819 0.093547 0.121833 1678.078 0 0 1678.078 3.161074 0 0 3.161074 0.342087 0 0 0.342087 0.046081 0 0 0.046081 0 0 0 0.046081 3.227108 0 0 3.227108 0 0 0 3.227108 38.5561 0 0 38.5561 0 0 0 0 0.827456 193.9602


Statewide 2045 All Other BuseAggregate Aggregate Diesel 9701.154793 478867.2221 478867.2221 0 86340.2777 0 0.396113194 0.020167262 0.0858289 0.50210931 0.00437924 1.87532E‐05 0 0.004397989 0.001583582 0.008393612 0.014375 0.004577 1.96E‐05 0 0.004596847 0.006334 0.023982 0.034913 530.174 5.747197 0 535.9212 0.000602 2.58E‐05 0 0.000628 0.083529 0.000905 0 0.084435 0.012955 0.000556 0 0.013512 0 0 0 0.013512 0.014749 0.000633 0 0.015382 0 0 0 0.015382 0.060001 0.022203 0 0.082204 0.00502 5.44E‐05 0 0.005075 0.114389 47.87363


Statewide 2045 All Other BuseAggregate Aggregate Natural Ga 1052.127215 53795.63115 53795.63115 0 9363.93222 0 0.005094018 0.001736604 0 0.006830622 7.1596E‐05 5.63001E‐06 0 7.72256E‐05 0.000177899 0.000923626 0.001179 7.79E‐05 6.12E‐06 0 8.39899E‐05 0.000712 0.002639 0.003435 48.69145 1.344318 0 50.03577 0.039657 0.00434 0 0.043998 0.009926 0.000274 0 0.0102 0.000567 6.2E‐05 0 0.000629 0 0 0 0.000629 0.040473 0.00443 0 0.044903 0 0 0 0.044903 0.156907 0.011026 0 0.167933 0 0 0 0 0.062857 5.783372


Statewide 2045 LDA Aggregate Aggregate Gasoline 12765276.65 497148656.4 497148656.4 0 59369327 0 10.75533378 0 10.498782 21.25411605 0.26909355 0 0.050401817 0.319495367 1.096025944 1.469050966 2.884572 0.292664 0 0.05481657 0.347480363 4.384104 4.197288 8.928873 131531.1 0 3671.552 135202.6 0.574832 0 2.082488 2.657319 1.758055 0 1.652024 3.410079 1.667048 0 7.900324 9.567372 13.44974 2.521431 9.977014 35.51556 2.432553 0 8.64986 11.08241 13.44974 2.521431 9.977014 37.0306 269.2908 0 105.1854 374.4761 1.300319 0 0.036297 1.336616 22.94798 14256.95


Statewide 2045 LDA Aggregate Aggregate Diesel 8803.722366 300272.4512 300272.4512 0 38832.6054 0 0.007722466 0 0 0.007722466 0.00045967 0 0 0.000459674 0.000661988 0.00089008 0.002012 0.00048 0 0 0.000480458 0.002648 0.002543 0.005671 64.46563 0 0 64.46563 9E‐05 0 0 9E‐05 0.010157 0 0 0.010157 0.001938 0 0 0.001938 0 0 0 0.001938 0.002206 0 0 0.002206 0 0 0 0.002206 0.055615 0 0 0.055615 0.000611 0 0 0.000611 0.001026 5.758689


Statewide 2045 LDA Aggregate Aggregate Electricity 1739473.586 69887031.25 0 69887031.3 8182997.85 26982162.15 0 0 0 0 0 0 0 0 0.15407453 0.118429306 0.272504 0 0 0 0 0.616298 0.338369 0.954668 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 LDA Aggregate Aggregate Plug‐in Hyb 597981.1131 23648188.87 9661687.352 13986501.5 2472651.9 4224340.322 0.070686366 0 0.3094658 0.380152136 0.00525003 0 0.00218486 0.007434891 0.052135332 0.036834993 0.096405 0.00571 0 0.00237623 0.008086122 0.208541 0.105243 0.32187 3052.715 0 158.4892 3211.204 0.009889 0 0.108057 0.117946 0.011965 0 0.051505 0.06347 0.03238 0 0.458618 0.490998 0.577111 0.107722 0.226602 1.402434 0.047249 0 0.502129 0.549378 0.577111 0.107722 0.226602 1.460814 4.90802 0 3.522049 8.430069 0.030179 0 0.001567 0.031746 0.446887 338.6174


Statewide 2045 LDT1 Aggregate Aggregate Gasoline 977494.5143 34854646.37 34854646.37 0 4396912.44 0 0.862946712 0 0.8734979 1.736444597 0.02150008 0 0.004265051 0.025765131 0.076841392 0.125104698 0.227711 0.023383 0 0.00463863 0.02802193 0.307366 0.357442 0.692829 10718.46 0 318.7745 11037.24 0.045694 0 0.171118 0.216813 0.131896 0 0.131577 0.263472 0.137401 0 0.668968 0.806369 1.6344 0.279561 1.182269 3.902599 0.200495 0 0.732436 0.932931 1.6344 0.279561 1.182269 4.029161 20.73196 0 8.398424 29.13039 0.105963 0 0.003151 0.109114 1.590123 1163.863


Statewide 2045 LDT1 Aggregate Aggregate Diesel 10.74282371 403.0902837 403.0902837 0 49.6533073 0 1.54095E‐05 0 0 1.54095E‐05 1.892E‐06 0 0 1.89201E‐06 8.88663E‐07 1.43227E‐06 4.21E‐06 1.98E‐06 0 0 1.97756E‐06 3.55E‐06 4.09E‐06 9.62E‐06 0.161059 0 0 0.161059 3.15E‐07 0 0 3.15E‐07 2.54E‐05 0 0 2.54E‐05 6.79E‐06 0 0 6.79E‐06 0 0 0 6.79E‐06 7.73E‐06 0 0 7.73E‐06 0 0 0 7.73E‐06 7.19E‐05 0 0 7.19E‐05 1.53E‐06 0 0 1.53E‐06 1.38E‐06 0.014387


Statewide 2045 LDT1 Aggregate Aggregate Electricity 27212.29185 1087971.914 0 1087971.91 128280.047 420046.9539 0 0 0 0 0 0 0 0 0.002398567 0.001844692 0.004243 0 0 0 0 0.009594 0.005271 0.014865 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 LDT1 Aggregate Aggregate Plug‐in Hyb 20822.71672 814621.2185 331701.2303 482919.988 86101.9336 145856.2297 0.002431978 0 0.0107621 0.013194066 0.00017532 0 7.1186E‐05 0.000246507 0.001795932 0.001272775 0.003315 0.000191 0 7.7421E‐05 0.000268099 0.007184 0.003636 0.011088 105.14 0 6.32306 111.4631 0.000341 0 0.003752 0.004093 0.000409 0 0.001789 0.002199 0.00112 0 0.015929 0.017049 0.016158 0.00329 0.005881 0.042377 0.001634 0 0.01744 0.019074 0.016158 0.00329 0.005881 0.044403 0.16915 0 0.122262 0.291413 0.001039 0 6.25E‐05 0.001102 0.015357 11.75364


Statewide 2045 LDT2 Aggregate Aggregate Gasoline 7654516.663 286882303.4 286882303.4 0 35294410.3 0 7.364653934 0 7.9257669 15.29042087 0.16230728 0 0.030972586 0.193279867 0.632467601 1.012951774 1.838699 0.176524 0 0.03368551 0.21020949 2.52987 2.894148 5.634228 93468.34 0 2741.057 96209.4 0.44823 0 1.604201 2.052431 1.100862 0 1.17806 2.278922 1.365779 0 6.339873 7.705652 9.221073 1.650334 6.821386 25.39845 1.992941 0 6.941363 8.934304 9.221073 1.650334 6.821386 26.6271 184.5341 0 80.55749 265.0916 0.92403 0 0.027098 0.951128 13.20955 10145.16


Statewide 2045 LDT2 Aggregate Aggregate Diesel 29111.72005 1096783.774 1096783.774 0 134722.081 0 0.03614769 0 0 0.03614769 0.004946 0 0 0.004945997 0.002417996 0.0038689 0.011233 0.00517 0 0 0.005169633 0.009672 0.011054 0.025896 332.1405 0 0 332.1405 0.000838 0 0 0.000838 0.052329 0 0 0.052329 0.018035 0 0 0.018035 0 0 0 0.018035 0.020532 0 0 0.020532 0 0 0 0.020532 0.189607 0 0 0.189607 0.003147 0 0 0.003147 0.003748 29.66998


Statewide 2045 LDT2 Aggregate Aggregate Electricity 295076.2069 8187172.023 0 8187172.02 1392723.6 3160924.125 0 0 0 0 0 0 0 0 0.018049625 0.013880874 0.03193 0 0 0 0 0.072198 0.03966 0.111858 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 LDT2 Aggregate Aggregate Plug‐in Hyb 203444.3722 7813805.232 3188062.473 4625742.76 841242.479 1397112.182 0.023356415 0 0.105255 0.12861138 0.00171114 0 0.000714284 0.002425424 0.017226492 0.012197655 0.03185 0.001861 0 0.00077685 0.00263787 0.068906 0.03485 0.106394 1009.128 0 66.51473 1075.643 0.003259 0 0.036636 0.039895 0.003917 0 0.017418 0.021335 0.010722 0 0.155928 0.16665 0.174579 0.033865 0.065842 0.440936 0.015645 0 0.170722 0.186367 0.174579 0.033865 0.065842 0.460652 1.623178 0 1.19736 2.820539 0.009976 0 0.000658 0.010634 0.147594 113.4252


Statewide 2045 LHD1 Aggregate Aggregate Gasoline 339775.568 11778277.7 11778277.7 0 5062149.7 0 0.282715537 0.009407421 2.2988722 2.590995186 0.01411042 0 0.000584895 0.014695316 0.025966657 0.354444874 0.395107 0.015346 0 0.00063613 0.015982496 0.103867 1.0127 1.132549 8204.012 40.41532 131.9558 8376.383 0.011713 0.031777 0.112697 0.156187 0.02441 0.000921 0.218456 0.243787 0.039692 0.108047 0.500507 0.648247 0.862587 0.125826 1.158545 2.795205 0.057919 0.157663 0.547993 0.763574 0.862587 0.125826 1.158545 2.910532 7.385963 1.416278 17.99209 26.79434 0.081105 0.0004 0.001305 0.082809 0.58425 883.2791


Statewide 2045 LHD1 Aggregate Aggregate Diesel 244164.2117 8224312.164 8224312.164 0 3071278.62 0 2.576506361 0.278960623 0 2.855466984 0.14228943 0.007084027 0 0.149373454 0.027197257 0.247495038 0.424066 0.148723 0.007404 0 0.156127459 0.108789 0.707129 0.972045 4838.708 31.40447 0 4870.113 0.029342 0.001372 0 0.030714 0.76234 0.004948 0 0.767288 0.631706 0.029541 0 0.661247 0 0 0 0.661247 0.719155 0.033631 0 0.752786 0 0 0 0.752786 1.53261 0.244853 0 1.777463 0.045849 0.000298 0 0.046147 1.955795 435.0452


Statewide 2045 LHD1 Aggregate Aggregate Electricity 354826.953 15621566.93 0 15621566.9 4961444.36 9483361.37 0 0 0 0 0 0 0 0 0.03443966 0.235050678 0.26949 0 0 0 0 0.137759 0.671573 0.809332 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 LHD2 Aggregate Aggregate Gasoline 43334.84567 1455788.313 1455788.313 0 645624.632 0 0.037691274 0.001054594 0.2545323 0.293278207 0.00170543 0 6.4786E‐05 0.001770217 0.003209464 0.051110712 0.05609 0.001855 0 7.0461E‐05 0.001925273 0.012838 0.146031 0.160794 1124.022 5.939602 16.55328 1146.515 0.001251 0.003607 0.012548 0.017405 0.003727 0.000105 0.024736 0.028568 0.004119 0.012112 0.054638 0.070869 0.118099 0.016612 0.157375 0.362955 0.00601 0.017674 0.059822 0.083507 0.118099 0.016612 0.157375 0.375592 0.924462 0.180632 2.327272 3.432365 0.011112 5.87E‐05 0.000164 0.011334 0.072213 120.8986


Statewide 2045 LHD2 Aggregate Aggregate Diesel 120624.9929 3885951.054 3885951.054 0 1517310.66 0 1.781842257 0.149393694 0 1.931235951 0.08527153 0.003488898 0 0.088760429 0.012850583 0.13643036 0.238041 0.089127 0.003647 0 0.092773781 0.051402 0.389801 0.533977 2676.956 25.35007 0 2702.306 0.01734 0.000678 0 0.018018 0.421756 0.003994 0 0.425749 0.37332 0.014594 0 0.387914 0 0 0 0.387914 0.425 0.016615 0 0.441614 0 0 0 0.441614 0.929689 0.120965 0 1.050654 0.025366 0.00024 0 0.025606 0.906759 241.3959


Statewide 2045 LHD2 Aggregate Aggregate Electricity 91503.85189 3886304.252 0 3886304.25 1210982.41 2333824.515 0 0 0 0 0 0 0 0 0.008567834 0.06822138 0.076789 0 0 0 0 0.034271 0.194918 0.22919 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 MCY Aggregate Aggregate Gasoline 760274.5994 4116645.18 4116645.18 0 1520549.2 0 2.147015915 0 0.121908 2.268923908 0.00972498 0 0.005488838 0.015213816 0.004537828 0.019058863 0.038811 0.010431 0 0.00588318 0.016313768 0.018151 0.054454 0.088919 856.9509 0 63.06287 920.0138 0.640758 0 0.222163 0.862921 0.161285 0 0.007898 0.169183 3.853335 0 1.574496 5.427832 3.257153 5.993462 6.45331 21.13176 4.806799 0 1.714232 6.521031 3.257153 5.993462 6.45331 22.22496 46.24004 0 12.74909 58.98913 0.008472 0 0.000623 0.009095 0.041528 97.0143


Statewide 2045 MDV Aggregate Aggregate Gasoline 4495436.221 162014289.2 162014289.2 0 20505694.7 0 4.807795489 0 5.1108806 9.91867613 0.09397495 0 0.018710066 0.112685011 0.35718059 0.580276653 1.050142 0.102206 0 0.0203489 0.122555231 1.428722 1.657933 3.209211 64041.75 0 1946.928 65988.68 0.275953 0 1.004725 1.280678 0.65949 0 0.715835 1.375326 0.875027 0 4.135651 5.010678 6.334964 1.107872 4.597551 17.05107 1.276837 0 4.528018 5.804855 6.334964 1.107872 4.597551 17.84524 109.8611 0 48.73357 158.5946 0.633118 0 0.019247 0.652365 7.445163 6958.424


Statewide 2045 MDV Aggregate Aggregate Diesel 50648.273 1782762.67 1782762.67 0 229075.426 0 0.028162155 0 0 0.028162155 0.00223988 0 0 0.002239879 0.003930321 0.006404511 0.012575 0.002341 0 0 0.002341156 0.015721 0.018299 0.036361 704.5199 0 0 704.5199 0.000519 0 0 0.000519 0.110997 0 0 0.110997 0.011178 0 0 0.011178 0 0 0 0.011178 0.012726 0 0 0.012726 0 0 0 0.012726 0.344027 0 0 0.344027 0.006676 0 0 0.006676 0.006092 62.93449


Statewide 2045 MDV Aggregate Aggregate Electricity 271389.7459 7437827.378 0 7437827.38 1275357.94 2871615.245 0 0 0 0 0 0 0 0 0.016397602 0.012625483 0.029023 0 0 0 0 0.06559 0.036073 0.101663 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 MDV Aggregate Aggregate Plug‐in Hyb 128944.5048 4808574.65 1963454.318 2845120.33 533185.527 859311.1384 0.014373522 0 0.0667011 0.081074622 0.00107152 0 0.000464168 0.001535691 0.010601092 0.007509442 0.019646 0.001165 0 0.00050483 0.001670204 0.042404 0.021456 0.06553 621.1216 0 51.35797 672.4796 0.001998 0 0.023126 0.025124 0.002395 0 0.010956 0.013351 0.006595 0 0.098798 0.105393 0.119029 0.022409 0.045682 0.292514 0.009624 0 0.108172 0.117795 0.119029 0.022409 0.045682 0.304916 0.99907 0 0.758632 1.757702 0.00614 0 0.000508 0.006648 0.090902 70.91213


Statewide 2045 MH Aggregate Aggregate Gasoline 46081.56603 489416.4407 489416.4407 0 4609.99987 0 0.101049059 0 0.0019436 0.102992675 0.00062645 0 1.71258E‐06 0.000628159 0.001618468 0.008304974 0.010552 0.000681 0 1.8626E‐06 0.00068318 0.006474 0.023728 0.030886 999.1252 0 0.152173 999.2774 0.001914 0 0.000167 0.002081 0.009459 0 0.000224 0.009683 0.005348 0 0.000595 0.005943 0.10638 0.01629 0.000592 0.129206 0.007803 0 0.000652 0.008455 0.10638 0.01629 0.000592 0.131718 0.083093 0 0.012763 0.095856 0.009877 0 1.5E‐06 0.009879 0.024277 105.3726


Statewide 2045 MH Aggregate Aggregate Diesel 30489.84918 282005.3335 282005.3335 0 3048.98492 0 0.710016423 0 0 0.710016423 0.00881721 0 0 0.008817213 0.001243431 0.004765612 0.014826 0.009216 0 0 0.009215888 0.004974 0.013616 0.027806 325.7269 0 0 325.7269 0.000894 0 0 0.000894 0.051318 0 0 0.051318 0.019241 0 0 0.019241 0 0 0 0.019241 0.021905 0 0 0.021905 0 0 0 0.021905 0.058706 0 0 0.058706 0.003086 0 0 0.003086 0.065081 29.09706


Statewide 2045 Motor Coach Aggregate Aggregate Diesel 2445.172074 310538.6268 310538.6268 0 56190.0543 0 0.325868019 0.052333704 0.0668225 0.445024204 0.006427 4.38428E‐05 0 0.006470843 0.001026931 0.010521351 0.018019 0.006718 4.58E‐05 0 0.006763426 0.004108 0.030061 0.040932 520.207 22.53906 0 542.746 0.000159 0.0005 0 0.000659 0.081959 0.003551 0 0.08551 0.003429 0.010768 0 0.014196 0 0 0 0.014196 0.003903 0.012258 0 0.016161 0 0 0 0.016161 0.016442 0.159096 0 0.175537 0.004926 0.000213 0 0.005139 0.075308 48.48329


Statewide 2045 OBUS Aggregate Aggregate Gasoline 5954.304657 186428.122 186428.122 0 119133.728 0 0.054303115 0.000334923 0.0466347 0.101272705 0.00022139 0 3.47536E‐05 0.000256142 0.000616505 0.003182557 0.004055 0.000241 0 3.7798E‐05 0.000278578 0.002466 0.009093 0.011838 309.3822 2.30153 3.703469 315.3872 0.001043 0.001238 0.004045 0.006325 0.003237 2.54E‐05 0.003224 0.006486 0.004691 0.004926 0.02174 0.031357 0.026597 0.00422 0.029025 0.091198 0.006845 0.007188 0.023802 0.037836 0.026597 0.00422 0.029025 0.097677 0.098902 0.03807 0.410077 0.547048 0.003059 2.28E‐05 3.66E‐05 0.003118 0.009248 33.25719


Statewide 2045 OBUS Aggregate Aggregate Electricity 3144.141893 202824.4368 0 202824.437 62907.991 219475.6838 0 0 0 0 0 0 0 0 0.000670727 0.001730427 0.002401 0 0 0 0 0.002683 0.004944 0.007627 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 PTO Aggregate Aggregate Diesel 0 462360.6419 462360.6419 0 0 0 1.297693287 0 0 1.297693287 0.00197421 0 0 0.001974208 0 0 0.001974 0.002063 0 0 0.002063473 0 0 0.002063 892.232 0 0 892.232 0.000353 0 0 0.000353 0.140572 0 0 0.140572 0.007594 0 0 0.007594 0 0 0 0.007594 0.008645 0 0 0.008645 0 0 0 0.008645 0.093254 0 0 0.093254 0.008449 0 0 0.008449 0.112123 79.70273


Statewide 2045 PTO Aggregate Aggregate Electricity 0 434866.5341 0 434866.534 0 900834.187 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 SBUS Aggregate Aggregate Gasoline 4352.344542 221970.8428 221970.8428 0 17409.3782 0 0.035164277 0.00339087 0.014782 0.05333717 0.00031262 0 1.45712E‐05 0.000327196 0.000489362 0.003920366 0.004737 0.00034 0 1.5848E‐05 0.000355856 0.001957 0.011201 0.013514 190.2104 11.47476 0.976758 202.6619 0.000552 0.011989 0.001291 0.013832 0.003217 0.000341 0.00136 0.004918 0.00234 0.051054 0.00706 0.060454 0.0215 0.002895 0.015013 0.099862 0.003414 0.074498 0.00773 0.085643 0.0215 0.002895 0.015013 0.125051 0.049664 0.394562 0.15361 0.597836 0.00188 0.000113 9.66E‐06 0.002004 0.011011 21.37045


Statewide 2045 SBUS Aggregate Aggregate Diesel 10946.95755 223917.7059 223917.7059 0 158511.945 0 0.099105289 0.117089635 0.1125214 0.328716288 0.00082224 2.79495E‐05 0 0.000850185 0.000740481 0.003914011 0.005505 0.000859 2.92E‐05 0 0.000888627 0.002962 0.011183 0.015033 262.7895 22.67379 0 285.4633 9.21E‐05 9.36E‐05 0 0.000186 0.041403 0.003572 0 0.044975 0.001982 0.002016 0 0.003998 0 0 0 0.003998 0.002257 0.002295 0 0.004552 0 0 0 0.004552 0.014432 0.084835 0 0.099267 0.002488 0.000215 0 0.002703 0.054117 25.50032


Statewide 2045 SBUS Aggregate Aggregate Electricity 10919.81245 320337.5368 0 320337.537 138062.99 350307.2756 0 0 0 0 0 0 0 0 0.000954709 0.002822053 0.003777 0 0 0 0 0.003819 0.008063 0.011882 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 SBUS Aggregate Aggregate Natural Ga 4239.401519 86135.1912 86135.1912 0 61386.534 0 0.029460785 0.023572571 0 0.053033356 0.00037366 7.83353E‐05 0 0.000451999 0.000284843 0.001540681 0.002278 0.000406 8.52E‐05 0 0.000491591 0.001139 0.004402 0.006033 131.8296 19.94037 0 151.77 0.304913 0.058221 0 0.363134 0.026874 0.004065 0 0.030939 0.004357 0.000832 0 0.005188 0 0 0 0.005188 0.311186 0.059418 0 0.370605 0 0 0 0.370605 0.895765 0.153909 0 1.049674 0 0 0 0 0.100645 17.5423


Statewide 2045 T6 CAIRP heavAggregate Aggregate Diesel 2077.038079 424538.84 424538.84 0 47730.3351 0 0.089250895 0.006537898 0.0196679 0.115456726 0.00240283 1.56128E‐06 0 0.002404387 0.001403922 0.00692764 0.010736 0.002511 1.63E‐06 0 0.002513103 0.005616 0.019793 0.027922 415.2434 1.149043 0 416.3924 0.000119 5.25E‐06 0 0.000124 0.065422 0.000181 0 0.065603 0.002562 0.000113 0 0.002675 0 0 0 0.002675 0.002917 0.000129 0 0.003046 0 0 0 0.003046 0.013911 0.004783 0 0.018694 0.003932 1.09E‐05 0 0.003943 0.102954 37.19617


Statewide 2045 T6 CAIRP heavAggregate Aggregate Electricity 635.2270867 135096.4494 0 135096.449 14597.5185 145280.4542 0 0 0 0 0 0 0 0 0.000446755 0.00110224 0.001549 0 0 0 0 0.001787 0.003149 0.004936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T6 CAIRP heavAggregate Aggregate Natural Ga 0.332197413 67.32310892 67.32310892 0 7.63389655 0 3.32272E‐06 5.37829E‐07 0 3.86055E‐06 7.6711E‐08 2.02769E‐09 0 7.87384E‐08 2.22633E‐07 1.10565E‐06 1.41E‐06 8.34E‐08 2.21E‐09 0 8.56352E‐08 8.91E‐07 3.16E‐06 4.14E‐06 0.054198 0.000451 0 0.054649 3.87E‐05 1.24E‐06 0 4E‐05 1.1E‐05 9.19E‐08 0 1.11E‐05 5.53E‐07 1.77E‐08 0 5.71E‐07 0 0 0 5.71E‐07 3.95E‐05 1.27E‐06 0 4.08E‐05 0 0 0 4.08E‐05 0.000116 4.05E‐06 0 0.00012 0 0 0 0 7.87E‐05 0.006317


Statewide 2045 T6 CAIRP smal Aggregate Aggregate Diesel 1110.967951 61285.13488 61285.13488 0 25530.0435 0 0.011796442 0.003497027 0.0099273 0.025220757 0.00032722 8.35101E‐07 0 0.00032806 0.000202666 0.00100006 0.001531 0.000342 8.73E‐07 0 0.000342893 0.000811 0.002857 0.004011 67.87577 0.628476 0 68.50425 1.6E‐05 2.81E‐06 0 1.88E‐05 0.010694 9.9E‐05 0 0.010793 0.000344 6.04E‐05 0 0.000404 0 0 0 0.000404 0.000392 6.88E‐05 0 0.00046 0 0 0 0.00046 0.001867 0.002558 0 0.004426 0.000643 5.95E‐06 0 0.000649 0.014862 6.119457


Statewide 2045 T6 CAIRP smal Aggregate Aggregate Electricity 1479.245053 86987.37975 0 86987.3797 33993.0513 93543.91292 0 0 0 0 0 0 0 0 0.000287662 0.000709725 0.000997 0 0 0 0 0.001151 0.002028 0.003178 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T6 instate hea Aggregate Aggregate Diesel 53069.39204 2478423.851 2478423.851 0 636917.525 0 1.112205511 0.601971515 1.0059404 2.720117388 0.01097507 0.000148756 0 0.011123824 0.008195984 0.042277825 0.061598 0.011471 0.000155 0 0.011626794 0.032784 0.120794 0.165205 2676.398 114.0889 0 2790.487 0.000845 0.000482 0 0.001328 0.421668 0.017975 0 0.439642 0.018203 0.010379 0 0.028583 0 0 0 0.028583 0.020723 0.011816 0 0.032539 0 0 0 0.032539 0.131568 0.436644 0 0.568212 0.025344 0.00108 0 0.026424 0.601009 249.2731


Statewide 2045 T6 instate hea Aggregate Aggregate Electricity 22815.84961 1295477.592 0 1295477.59 276943.838 1368255.018 0 0 0 0 0 0 0 0 0.004284059 0.011050641 0.015335 0 0 0 0 0.017136 0.031573 0.048709 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T6 instate hea Aggregate Aggregate Natural Ga 1036.852197 47882.03018 47882.03018 0 12493.3071 0 0.003845351 0.006116629 0 0.00996198 6.2114E‐05 2.01153E‐05 0 8.22296E‐05 0.000158343 0.00081484 0.001055 6.76E‐05 2.19E‐05 0 8.94322E‐05 0.000633 0.002328 0.003051 44.81926 5.11693 0 49.93619 0.032744 0.015184 0 0.047928 0.009137 0.001043 0 0.01018 0.000468 0.000217 0 0.000685 0 0 0 0.000685 0.033418 0.015496 0 0.048914 0 0 0 0.048914 0.127285 0.039468 0 0.166753 0 0 0 0 0.055948 5.771862


Statewide 2045 T6 instate smaAggregate Aggregate Diesel 158249.5111 5808101.449 5808101.449 0 1969133.86 0 1.603612663 1.765627142 2.4642959 5.833535732 0.02040102 0.00042377 0 0.020824788 0.019207008 0.099174678 0.139206 0.021323 0.000443 0 0.021766392 0.076828 0.283356 0.381951 6424.475 323.141 0 6747.616 0.001549 0.001417 0 0.002966 1.012179 0.050911 0 1.06309 0.033346 0.030501 0 0.063847 0 0 0 0.063847 0.037962 0.034723 0 0.072685 0 0 0 0.072685 0.253604 1.291076 0 1.544679 0.060836 0.00306 0 0.063896 1.408506 602.7618


Statewide 2045 T6 instate smaAggregate Aggregate Electricity 158286.8289 6540778.509 0 6540778.51 1969908.93 6907592.919 0 0 0 0 0 0 0 0 0.021629922 0.055823125 0.077453 0 0 0 0 0.08652 0.159495 0.246014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T6 instate smaAggregate Aggregate Natural Ga 1061.859238 39156.27904 39156.27904 0 13311.2281 0 0.002238735 0.006083299 0 0.008322035 5.7478E‐05 2.27592E‐05 0 8.02377E‐05 0.000129487 0.000669863 0.00088 6.25E‐05 2.48E‐05 0 8.72658E‐05 0.000518 0.001914 0.002519 36.72064 5.240127 0 41.96077 0.028268 0.0141 0 0.042368 0.007486 0.001068 0 0.008554 0.000404 0.000201 0 0.000605 0 0 0 0.000605 0.028849 0.014391 0 0.04324 0 0 0 0.04324 0.10548 0.045363 0 0.150843 0 0 0 0 0.045752 4.850025


Statewide 2045 T6 OOS heavy Aggregate Aggregate Diesel 1321.017531 370354.2644 370354.2644 0 30356.9829 0 0.09288572 0.004158149 0.0201158 0.11715968 0.00214808 9.92992E‐07 0 0.002149068 0.001224737 0.006043378 0.009417 0.002245 1.04E‐06 0 0.002246239 0.004899 0.017267 0.024412 346.3666 0.699559 0 347.0662 0.000102 3.34E‐06 0 0.000105 0.05457 0.00011 0 0.05468 0.002186 7.18E‐05 0 0.002257 0 0 0 0.002257 0.002488 8.18E‐05 0 0.00257 0 0 0 0.00257 0.011869 0.003042 0 0.014911 0.00328 6.62E‐06 0 0.003287 0.089814 31.00329


Statewide 2045 T6 OOS small Aggregate Aggregate Diesel 1498.894851 84635.59044 84635.59044 0 34444.6037 0 0.020200198 0.004718286 0.0228292 0.047747653 0.00046455 1.1267E‐06 0 0.000465674 0.000279884 0.001381069 0.002127 0.000486 1.18E‐06 0 0.000486729 0.00112 0.003946 0.005552 87.90326 0.796118 0 88.69938 2.16E‐05 3.79E‐06 0 2.54E‐05 0.013849 0.000125 0 0.013975 0.000464 8.15E‐05 0 0.000546 0 0 0 0.000546 0.000529 9.28E‐05 0 0.000622 0 0 0 0.000622 0.002521 0.003451 0 0.005972 0.000832 7.54E‐06 0 0.00084 0.020525 7.92348


Statewide 2045 T6 Public Aggregate Aggregate Diesel 15884.91477 600854.2294 600854.2294 0 81489.6128 0 0.301781476 0.285168445 0.1238403 0.710790254 0.00253339 8.41557E‐05 0 0.002617544 0.001986985 0.010471655 0.015076 0.002648 8.8E‐05 0 0.002735897 0.007948 0.029919 0.040603 700.9482 48.65063 0 749.5989 0.000307 0.00021 0 0.000516 0.110435 0.007665 0 0.1181 0.0066 0.00452 0 0.01112 0 0 0 0.01112 0.007513 0.005146 0 0.012659 0 0 0 0.012659 0.032839 0.186316 0 0.219154 0.006638 0.000461 0 0.007098 0.142449 66.96137


Statewide 2045 T6 Public Aggregate Aggregate Electricity 11331.59963 493798.1262 0 493798.126 58131.1061 563796.5082 0 0 0 0 0 0 0 0 0.001632958 0.004299031 0.005932 0 0 0 0 0.006532 0.012283 0.018815 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T6 Public Aggregate Aggregate Natural Ga 1652.366369 62783.42483 62783.42483 0 8476.63947 0 0.00401568 0.014033757 0 0.018049437 9.3118E‐05 5.12564E‐05 0 0.000144375 0.000207621 0.001078849 0.001431 0.000101 5.57E‐05 0 0.000157021 0.00083 0.003082 0.00407 60.96372 12.04657 0 73.01028 0.049365 0.032982 0 0.082348 0.012428 0.002456 0 0.014884 0.000705 0.000471 0 0.001177 0 0 0 0.001177 0.050381 0.033661 0 0.084042 0 0 0 0.084042 0.168059 0.101882 0 0.269941 0 0 0 0 0.073359 8.438875


Statewide 2045 T6 Utility Aggregate Aggregate Diesel 1711.441514 70147.30483 70147.30483 0 21906.4514 0 0.012737023 0.014805273 0.0197156 0.047257945 0.00020913 3.53564E‐06 0 0.000212663 0.000231973 0.001197624 0.001642 0.000219 3.7E‐06 0 0.000222279 0.000928 0.003422 0.004572 77.29328 2.655089 0 79.94837 1.6E‐05 1.19E‐05 0 2.79E‐05 0.012178 0.000418 0 0.012596 0.000345 0.000256 0 0.000601 0 0 0 0.000601 0.000393 0.000291 0 0.000684 0 0 0 0.000684 0.002374 0.010831 0 0.013205 0.000732 2.51E‐05 0 0.000757 0.017011 7.141756


Statewide 2045 T6 Utility Aggregate Aggregate Electricity 2340.754213 100273.0704 0 100273.07 29961.6539 109286.2006 0 0 0 0 0 0 0 0 0.000331596 0.000856021 0.001188 0 0 0 0 0.001326 0.002446 0.003772 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T6 Utility Aggregate Aggregate Natural Ga 7.237774635 296.5779885 296.5779885 0 92.6435153 0 1.59962E‐05 3.21825E‐05 0 4.81787E‐05 4.1493E‐07 1.2195E‐07 0 5.3688E‐07 9.80764E‐07 5.03267E‐06 6.55E‐06 4.51E‐07 1.33E‐07 0 5.83906E‐07 3.92E‐06 1.44E‐05 1.89E‐05 0.271985 0.027752 0 0.299737 0.000212 7.4E‐05 0 0.000286 5.54E‐05 5.66E‐06 0 6.11E‐05 3.02E‐06 1.06E‐06 0 4.08E‐06 0 0 0 4.08E‐06 0.000216 7.56E‐05 0 0.000292 0 0 0 0.000292 0.000709 0.000243 0 0.000953 0 0 0 0 0.000347 0.034645


Statewide 2045 T6TS Aggregate Aggregate Gasoline 23972.28545 1155978.901 1155978.901 0 479637.487 0 0.089401757 0.001567877 0.1825779 0.273547576 0.00149323 0 0.000241353 0.001734585 0.003822746 0.019603622 0.025161 0.001624 0 0.00026249 0.001886519 0.015291 0.05601 0.073188 1877.174 12.41983 19.8452 1909.439 0.003352 0.007131 0.01985 0.030333 0.008906 0.00015 0.015807 0.024863 0.012367 0.027001 0.097397 0.136765 0.063924 0.008521 0.120941 0.330151 0.018046 0.0394 0.106637 0.164083 0.063924 0.008521 0.120941 0.35747 0.230016 0.392717 1.802063 2.424796 0.018558 0.000123 0.000196 0.018877 0.057341 201.3479


Statewide 2045 T6TS Aggregate Aggregate Electricity 18277.06767 1265201.54 0 1265201.54 365687.57 1397881.289 0 0 0 0 0 0 0 0 0.004183938 0.010732446 0.014916 0 0 0 0 0.016736 0.030664 0.0474 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 CAIRP Aggregate Aggregate Diesel 71140.4674 14950780.94 14950780.94 0 1634807.94 0 19.25599387 9.669117782 2.828232 31.75334367 0.45802011 0.003331647 0 0.461351756 0.148323734 0.472877442 1.082553 0.47873 0.003482 0 0.482212035 0.593295 1.351078 2.426585 20979.41 1575.436 0 22554.84 0.008515 0.038005 0 0.04652 3.305314 0.248211 0 3.553525 0.18333 0.818241 0 1.001571 0 0 0 1.001571 0.208708 0.931505 0 1.140212 0 0 0 1.140212 0.617773 12.09015 0 12.70793 0.198662 0.014918 0 0.213581 3.62569 2014.815


Statewide 2045 T7 CAIRP Aggregate Aggregate Electricity 19867.45656 4332123.624 0 4332123.62 456554.152 7847800.107 0 0 0 0 0 0 0 0 0.04297814 0.068554991 0.111533 0 0 0 0 0.171913 0.195871 0.367784 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 CAIRP Aggregate Aggregate Natural Ga 99.85487057 21021.52833 21021.52833 0 2294.66493 0 0.003550543 0.006986178 0 0.010536721 4.1646E‐05 2.64643E‐05 0 6.81105E‐05 0.00020855 0.00067642 0.000953 4.53E‐05 2.88E‐05 0 7.40763E‐05 0.000834 0.001933 0.002841 23.77622 5.280942 0 29.05716 0.021633 0.016074 0 0.037707 0.004847 0.001077 0 0.005923 0.000309 0.00023 0 0.000539 0 0 0 0.000539 0.022078 0.016405 0 0.038483 0 0 0 0.038483 0.07037 0.052822 0 0.123192 0 0 0 0 0.024563 3.358564


Statewide 2045 T7 NNOOS Aggregate Aggregate Diesel 79012.11233 22820721.56 22820721.56 0 1815698.34 0 32.49536573 13.3285811 4.7556627 50.57960949 0.68982878 0.00459256 0 0.694421335 0.226399855 0.721708341 1.64253 0.72102 0.0048 0 0.725819987 0.905599 2.062024 3.693443 30649.7 2081.487 0 32731.19 0.012633 0.052389 0 0.065022 4.828873 0.327939 0 5.156812 0.271985 1.127917 0 1.399902 0 0 0 1.399902 0.309635 1.284047 0 1.593682 0 0 0 1.593682 0.917088 16.66581 0 17.5829 0.290234 0.01971 0 0.309945 5.534217 2923.864


Statewide 2045 T7 NOOS Aggregate Aggregate Diesel 33992.14594 8290217.899 8290217.899 0 781139.514 0 12.14062813 5.734128889 2.0461271 19.92088409 0.2652482 0.001975785 0 0.267223986 0.082245609 0.262235153 0.611705 0.277242 0.002065 0 0.279306669 0.328982 0.749243 1.357532 11128.19 894.9513 0 12023.15 0.004733 0.022538 0 0.027272 1.753252 0.141 0 1.894252 0.10191 0.485246 0 0.587156 0 0 0 0.587156 0.116017 0.552416 0 0.668432 0 0 0 0.668432 0.34339 7.169896 0 7.513286 0.105377 0.008475 0 0.113852 2.010448 1074.023


Statewide 2045 T7 Other Port Aggregate Aggregate Diesel 1493.633369 360931.1683 360931.1683 0 24435.8419 0 0.484951059 0.066511816 0.0492033 0.600666213 0.00631773 2.29177E‐05 0 0.006340651 0.003580727 0.013050605 0.022972 0.006603 2.4E‐05 0 0.006627347 0.014323 0.037287 0.058238 544.8564 10.74536 0 555.6017 0.000184 0.000261 0 0.000446 0.085842 0.001693 0 0.087535 0.003967 0.005629 0 0.009595 0 0 0 0.009595 0.004516 0.006408 0 0.010923 0 0 0 0.010923 0.024684 0.083166 0 0.10785 0.005159 0.000102 0 0.005261 0.087529 49.63168


Statewide 2045 T7 Other Port Aggregate Aggregate Electricity 343.9079315 91269.68337 0 91269.6834 5626.33376 165841.7805 0 0 0 0 0 0 0 0 0.000905468 0.001650072 0.002556 0 0 0 0 0.003622 0.004714 0.008336 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 POAK Aggregate Aggregate Diesel 4929.518585 571478.7135 571478.7135 0 80646.9241 0 0.808866071 0.219512527 0.1620477 1.190426313 0.01032692 7.56366E‐05 0 0.010402559 0.005669527 0.020759965 0.036832 0.010794 7.91E‐05 0 0.010872917 0.022678 0.059314 0.092865 861.0689 35.47012 0 896.539 0.000299 0.000863 0 0.001162 0.135662 0.005588 0 0.14125 0.006448 0.018576 0 0.025024 0 0 0 0.025024 0.00734 0.021147 0 0.028488 0 0 0 0.028488 0.040795 0.274477 0 0.315272 0.008154 0.000336 0 0.00849 0.138588 80.08748


Statewide 2045 T7 POAK Aggregate Aggregate Electricity 1142.042674 130882.1976 0 130882.198 18683.8181 238201.3116 0 0 0 0 0 0 0 0 0.001298456 0.002377262 0.003676 0 0 0 0 0.005194 0.006792 0.011986 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 POAK Aggregate Aggregate Natural Ga 7.083584129 820.3727996 820.3727996 0 115.887436 0 0.000156207 0.000162364 0 0.000318571 2.0989E‐06 6.15251E‐07 0 2.71413E‐06 8.13876E‐06 2.98015E‐05 4.07E‐05 2.28E‐06 6.69E‐07 0 2.95187E‐06 3.26E‐05 8.51E‐05 0.000121 1.04149 0.122693 0 1.164184 0.001061 0.000374 0 0.001434 0.000212 2.5E‐05 0 0.000237 1.52E‐05 5.34E‐06 0 2.05E‐05 0 0 0 2.05E‐05 0.001083 0.000381 0 0.001464 0 0 0 0.001464 0.004501 0.001228 0 0.005729 0 0 0 0 0.000959 0.134562


Statewide 2045 T7 POLA Aggregate Aggregate Diesel 16562.20655 2888344.644 2888344.644 0 270957.699 0 3.716681408 0.737518633 0.5833782 5.037578252 0.06959697 0.000254124 0 0.069851093 0.028654695 0.095563705 0.194069 0.072744 0.000266 0 0.07300945 0.114619 0.273039 0.460667 4337.398 121.0225 0 4458.421 0.001471 0.002899 0 0.00437 0.683359 0.019067 0 0.702426 0.031678 0.062412 0 0.09409 0 0 0 0.09409 0.036064 0.071051 0 0.107115 0 0 0 0.107115 0.14404 0.922188 0 1.066228 0.041073 0.001146 0 0.042219 0.700448 398.269


Statewide 2045 T7 POLA Aggregate Aggregate Electricity 3051.168759 525657.1937 0 525657.194 49917.1209 939982.3073 0 0 0 0 0 0 0 0 0.005214941 0.008770006 0.013985 0 0 0 0 0.02086 0.025057 0.045917 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 POLA Aggregate Aggregate Natural Ga 633.2681534 110598.7312 110598.7312 0 10360.267 0 0.019290621 0.014525922 0 0.033816543 0.00022327 5.47485E‐05 0 0.000278014 0.001097228 0.003619559 0.004995 0.000243 5.95E‐05 0 0.000302366 0.004389 0.010342 0.015033 127.1314 10.9911 0 138.1225 0.116258 0.033523 0 0.149781 0.025917 0.002241 0 0.028157 0.001661 0.000479 0 0.00214 0 0 0 0.00214 0.11865 0.034213 0 0.152863 0 0 0 0.152863 0.410372 0.109215 0 0.519588 0 0 0 0 0.129229 15.96485


Statewide 2045 T7 Public Aggregate Aggregate Diesel 14505.1047 574957.2077 574957.2077 0 74411.1871 0 1.289987194 0.284356081 0.4260545 2.000397755 0.00749677 0.0001508 0 0.007647574 0.005704036 0.022758285 0.03611 0.007836 0.000158 0 0.007993363 0.022816 0.065024 0.095833 1015.027 42.02094 0 1057.048 0.000831 0.000868 0 0.001699 0.159918 0.00662 0 0.166538 0.017884 0.018693 0 0.036577 0 0 0 0.036577 0.02036 0.021281 0 0.04164 0 0 0 0.04164 0.087253 0.264376 0 0.351629 0.009612 0.000398 0 0.01001 0.12958 94.42569


Statewide 2045 T7 Public Aggregate Aggregate Electricity 9668.632682 459319.1557 0 459319.156 49600.0857 874323.7048 0 0 0 0 0 0 0 0 0.004556814 0.00894063 0.013497 0 0 0 0 0.018227 0.025545 0.043772 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 Public Aggregate Aggregate Natural Ga 3350.768473 137074.8296 137074.8296 0 17189.4423 0 0.028954411 0.027311189 0 0.0562656 0.00028965 9.85639E‐05 0 0.000388209 0.001359892 0.004552273 0.0063 0.000315 0.000107 0 0.000422213 0.00544 0.013006 0.018868 170.7345 21.24752 0 191.982 0.155984 0.064618 0 0.220602 0.034805 0.004331 0 0.039137 0.002229 0.000923 0 0.003152 0 0 0 0.003152 0.159193 0.065947 0 0.225141 0 0 0 0.225141 0.640055 0.19564 0 0.835695 0 0 0 0 0.160165 22.19019


Statewide 2045 T7 Single Aggregate Aggregate Diesel 48081.24672 2205509.534 2205509.534 0 452925.344 0 2.362739486 1.168060275 1.2967016 4.827501404 0.03893939 0.000405354 0 0.039344746 0.021880423 0.073199483 0.134425 0.0407 0.000424 0 0.041123741 0.087522 0.209141 0.337787 3562.362 203.5503 0 3765.912 0.001083 0.004586 0 0.005669 0.561252 0.032069 0 0.593321 0.023322 0.098729 0 0.122051 0 0 0 0.122051 0.026551 0.112395 0 0.138946 0 0 0 0.138946 0.116151 1.45711 0 1.573261 0.033733 0.001927 0 0.035661 0.534839 336.4075


Statewide 2045 T7 Single Aggregate Aggregate Electricity 37351.22759 2190074.788 0 2190074.79 351848.564 3952759.222 0 0 0 0 0 0 0 0 0.021727298 0.036944417 0.058672 0 0 0 0 0.086909 0.105555 0.192465 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 Single Aggregate Aggregate Natural Ga 2691.877823 123031.0768 123031.0768 0 25357.4891 0 0.024355374 0.033810612 0 0.058165985 0.00025859 0.0001229 0 0.000381485 0.001220567 0.004074982 0.005677 0.000281 0.000134 0 0.0004149 0.004882 0.011643 0.01694 150.8022 26.33183 0 177.1341 0.136533 0.079676 0 0.216209 0.030742 0.005368 0 0.03611 0.001951 0.001138 0 0.003089 0 0 0 0.003089 0.139342 0.081315 0 0.220657 0 0 0 0.220657 0.540657 0.244151 0 0.784808 0 0 0 0 0.143756 20.474


Statewide 2045 T7 SWCV Aggregate Aggregate Diesel 1560.124597 101198.8115 101198.8115 0 7176.57315 0 0.387865648 0.049389544 0.0281911 0.465446265 0.00184482 3.74722E‐05 0 0.001882293 0.001003973 0.008199116 0.011085 0.001928 3.92E‐05 0 0.001967402 0.004016 0.023426 0.029409 386.9631 5.601446 0 392.5646 0.000131 9.61E‐05 0 0.000227 0.060966 0.000883 0 0.061849 0.00281 0.002069 0 0.004879 0 0 0 0.004879 0.003199 0.002355 0 0.005554 0 0 0 0.005554 0.006517 0.025997 0 0.032514 0.003664 5.3E‐05 0 0.003717 0.018197 35.06764


Statewide 2045 T7 SWCV Aggregate Aggregate Electricity 7025.273617 454139.148 0 454139.148 32316.2586 827200.2064 0 0 0 0 0 0 0 0 0.004505424 0.01839715 0.022903 0 0 0 0 0.018022 0.052563 0.070585 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 SWCV Aggregate Aggregate Natural Ga 9305.191311 603118.5776 603118.5776 0 42803.88 0 0.21909165 0.013236047 0 0.232327698 0.0007228 1.25485E‐05 0 0.000735344 0.00598342 0.048864596 0.055583 0.000786 1.36E‐05 0 0.000799754 0.023934 0.139613 0.164347 757.4008 65.42029 0 822.8211 0.342257 0.042613 0 0.38487 0.154401 0.013336 0 0.167737 0.008588 0.00075 0 0.009338 0 0 0 0.009338 0.353512 0.043651 0 0.397162 0 0 0 0.397162 5.484524 0.394705 0 5.879229 0 0 0 0 0.385598 95.10556


Statewide 2045 T7 Tractor Aggregate Aggregate Diesel 140600.2757 9088273.123 9088273.123 0 2042922.01 0 11.54157445 6.331155773 7.5820721 25.45480236 0.21604461 0.002181558 0 0.218226169 0.090162956 0.29729609 0.605685 0.225813 0.00228 0 0.228093388 0.360652 0.849417 1.438163 12781.88 1040.372 0 13822.25 0.004707 0.024881 0 0.029588 2.013791 0.163911 0 2.177701 0.101348 0.535677 0 0.637026 0 0 0 0.637026 0.115377 0.609828 0 0.725205 0 0 0 0.725205 0.438995 7.913773 0 8.352768 0.121037 0.009852 0 0.130888 2.203979 1234.736


Statewide 2045 T7 Tractor Aggregate Aggregate Electricity 25423.69523 1830733.032 0 1830733.03 369406.292 3308573.591 0 0 0 0 0 0 0 0 0.01816234 0.030214507 0.048377 0 0 0 0 0.072649 0.086327 0.158977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7 Tractor Aggregate Aggregate Natural Ga 3761.412257 240163.9734 240163.9734 0 54653.3201 0 0.04483027 0.087427483 0 0.132257752 0.00050247 0.000324127 0 0.000826602 0.002382619 0.007861727 0.011071 0.000546 0.000353 0 0.000899005 0.00953 0.022462 0.032892 281.6915 66.17075 0 347.8623 0.261863 0.203724 0 0.465587 0.057425 0.013489 0 0.070914 0.003742 0.002911 0 0.006652 0 0 0 0.006652 0.26725 0.207915 0 0.475165 0 0 0 0.475165 0.96329 0.645376 0 1.608667 0 0 0 0 0.28062 40.20757


Statewide 2045 T7 Utility Aggregate Aggregate Diesel 1300.994112 53162.64768 53162.64768 0 16652.7246 0 0.054625183 0.010774397 0.0739336 0.139333131 0.00057084 3.71042E‐06 0 0.000574554 0.000527416 0.001903005 0.003005 0.000597 3.88E‐06 0 0.000600533 0.00211 0.005437 0.008147 88.88304 1.933513 0 90.81655 2.71E‐05 4.23E‐05 0 6.94E‐05 0.014004 0.000305 0 0.014308 0.000583 0.000911 0 0.001494 0 0 0 0.001494 0.000664 0.001037 0 0.001701 0 0 0 0.001701 0.004362 0.013457 0 0.017819 0.000842 1.83E‐05 0 0.00086 0.012892 8.112607


Statewide 2045 T7 Utility Aggregate Aggregate Electricity 835.0219994 39893.21285 0 39893.2129 10688.2816 73368.58355 0 0 0 0 0 0 0 0 0.000395773 0.000735443 0.001131 0 0 0 0 0.001583 0.002101 0.003684 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 T7IS Aggregate Aggregate Gasoline 33.58426878 3944.822118 3944.822118 0 671.95405 0 0.009278299 0 0.0004897 0.009768025 5.0634E‐06 0 3.43822E‐07 5.40718E‐06 2.17421E‐05 0.000139076 0.000166 5.51E‐06 0 3.7394E‐07 5.88081E‐06 8.7E‐05 0.000397 0.00049 7.435315 0 0.03187 7.467186 0.000354 0 1.13E‐07 0.000354 0.000434 0 2.55E‐05 0.000459 0.001603 0 5.91E‐07 0.001603 7.4E‐05 9.83E‐06 0.000142 0.001829 0.002338 0 6.47E‐07 0.002339 7.4E‐05 9.83E‐06 0.000142 0.002565 0.123975 0 0.003509 0.127483 7.35E‐05 0 3.15E‐07 7.38E‐05 0.000196 0.787405


Statewide 2045 T7IS Aggregate Aggregate Electricity 24.36956848 4057.085818 0 4057.08582 487.586326 7628.418709 0 0 0 0 0 0 0 0 2.23609E‐05 7.20557E‐05 9.44E‐05 0 0 0 0 8.94E‐05 0.000206 0.000295 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 UBUS Aggregate Aggregate Gasoline 1923.357089 179245.6814 179245.6814 0 7693.42836 0 0.003319156 0 0.0023294 0.005648515 0.00021456 0 1.13423E‐06 0.000215692 0.000395169 0.006293068 0.006904 0.000233 0 1.2336E‐06 0.000234585 0.001581 0.01798 0.019795 136.0254 0 0.289548 136.315 0.000167 0 0.000237 0.000404 0.000601 0 0.000406 0.001007 0.000426 0 0.000782 0.001208 0.000838 0.00022 0.000855 0.00312 0.000621 0 0.000856 0.001478 0.000838 0.00022 0.000855 0.00339 0.105804 0 0.04809 0.153893 0.001345 0 2.86E‐06 0.001348 0.008891 14.37424


Statewide 2045 UBUS Aggregate Aggregate Diesel 67.50585049 3672.363318 3672.363318 0 270.023402 0 0.000814895 0 0 0.000814895 6.1648E‐05 0 0 6.16481E‐05 1.21443E‐05 0.000128932 0.000203 6.44E‐05 0 0 6.44356E‐05 4.86E‐05 0.000368 0.000481 2.676834 0 0 2.676834 1.84E‐05 0 0 1.84E‐05 0.000422 0 0 0.000422 0.000395 0 0 0.000395 0 0 0 0.000395 0.00045 0 0 0.00045 0 0 0 0.00045 0.000844 0 0 0.000844 2.54E‐05 0 0 2.54E‐05 0.000891 0.239121


Statewide 2045 UBUS Aggregate Aggregate Electricity 16876.09552 1854150.056 0 1854150.06 67504.3821 3587653.68 0 0 0 0 0 0 0 0 0.016070747 0.039344124 0.055415 0 0 0 0 0.064283 0.112412 0.176695 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2045 UBUS Aggregate Aggregate Natural Ga 253.3101394 18444.73233 18444.73233 0 1013.24056 0 0.003054401 0 0 0.003054401 0.00022734 0 0 0.000227344 6.09955E‐05 0.000647569 0.000936 0.000238 0 0 0.000237623 0.000244 0.00185 0.002332 12.44155 0 0 12.44155 5.62E‐05 0 0 5.62E‐05 0.002536 0 0 0.002536 0.001209 0 0 0.001209 0 0 0 0.001209 0.001377 0 0 0.001377 0 0 0 0.001377 0.002219 0 0 0.002219 0 0 0 0 0.019722 1.438054


Statewide 2050 All Other BuseAggregate Aggregate Diesel 9851.253446 481918.8376 481918.8376 0 87676.1557 0 0.307274279 0.017822024 0.0817625 0.406858787 0.00229863 9.54205E‐06 0 0.002308175 0.001593674 0.008449016 0.012351 0.002403 9.97E‐06 0 0.00241254 0.006375 0.02414 0.032927 529.1667 5.714626 0 534.8813 0.000317 2.52E‐05 0 0.000342 0.08337 0.0009 0 0.084271 0.006818 0.000542 0 0.00736 0 0 0 0.00736 0.007761 0.000617 0 0.008379 0 0 0 0.008379 0.043427 0.022564 0 0.065991 0.005011 5.41E‐05 0 0.005065 0.116266 47.78073


Statewide 2050 All Other BuseAggregate Aggregate Natural Ga 1090.031782 55137.86131 55137.86131 0 9701.28286 0 0.004891424 0.001793406 0 0.00668483 7.5191E‐05 5.97027E‐06 0 8.11612E‐05 0.000182337 0.000946746 0.00121 8.18E‐05 6.49E‐06 0 8.82702E‐05 0.000729 0.002705 0.003523 49.54079 1.386918 0 50.9277 0.040945 0.004426 0 0.045371 0.010099 0.000283 0 0.010382 0.000585 6.32E‐05 0 0.000648 0 0 0 0.000648 0.041788 0.004517 0 0.046304 0 0 0 0.046304 0.160584 0.011733 0 0.172317 0 0 0 0 0.064426 5.886466


Statewide 2050 LDA Aggregate Aggregate Gasoline 12955078.89 500531731.4 500531731.4 0 60280110.2 0 10.6777051 0 10.459256 21.13696148 0.2593809 0 0.047882994 0.307263894 1.103484353 1.47790832 2.888657 0.2821 0 0.05207713 0.33417752 4.413937 4.222595 8.97071 131983.3 0 3701.296 135684.6 0.569683 0 2.039691 2.609374 1.757672 0 1.662396 3.420069 1.641799 0 7.634821 9.27662 13.1066 2.384091 9.828385 34.59569 2.395709 0 8.359168 10.75488 13.1066 2.384091 9.828385 36.07395 269.6078 0 104.3934 374.0012 1.30479 0 0.036591 1.341381 23.13979 14307.77


Statewide 2050 LDA Aggregate Aggregate Diesel 8270.794529 292362.5082 292362.5082 0 37049.5519 0 0.003407563 0 0 0.003407563 0.00028094 0 0 0.000280942 0.000644549 0.000864519 0.00179 0.000294 0 0 0.000293645 0.002578 0.00247 0.005342 62.02585 0 0 62.02585 7.32E‐05 0 0 7.32E‐05 0.009772 0 0 0.009772 0.001575 0 0 0.001575 0 0 0 0.001575 0.001793 0 0 0.001793 0 0 0 0.001793 0.05012 0 0 0.05012 0.000588 0 0 0.000588 0.000999 5.540745


Statewide 2050 LDA Aggregate Aggregate Electricity 1802523.436 71014337.9 0 71014337.9 8444493.39 27417395.56 0 0 0 0 0 0 0 0 0.156559816 0.120359117 0.276919 0 0 0 0 0.626239 0.343883 0.970122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 LDA Aggregate Aggregate Plug‐in Hyb 610876.9213 23809130.04 9697502.244 14111627.8 2525976.07 4262132.188 0.070920353 0 0.3161618 0.387082173 0.00503668 0 0.002096466 0.007133148 0.052490147 0.037089881 0.096713 0.005478 0 0.0022801 0.007757949 0.209961 0.105971 0.32369 3063.057 0 161.3173 3224.374 0.009901 0 0.110076 0.119976 0.011968 0 0.052319 0.064287 0.03247 0 0.468566 0.501035 0.598124 0.109062 0.227717 1.435939 0.047379 0 0.513021 0.5604 0.598124 0.109062 0.227717 1.495304 4.925071 0 3.598603 8.523673 0.030281 0 0.001595 0.031876 0.448758 340.0062


Statewide 2050 LDT1 Aggregate Aggregate Gasoline 976830.1073 34749369.35 34749369.35 0 4409241.42 0 0.797019383 0 0.8364154 1.633434751 0.01940184 0 0.003784608 0.023186449 0.076609296 0.124479725 0.224275 0.021101 0 0.00411611 0.025217379 0.306437 0.355656 0.687311 10570.36 0 314.3377 10884.7 0.042735 0 0.157717 0.200452 0.126776 0 0.129068 0.255844 0.125354 0 0.600816 0.72617 1.488659 0.240379 1.094434 3.549643 0.182917 0 0.657818 0.840735 1.488659 0.240379 1.094434 3.664207 20.08945 0 7.985153 28.0746 0.104499 0 0.003108 0.107606 1.596884 1147.778


Statewide 2050 LDT1 Aggregate Aggregate Diesel 11.27726334 414.6495567 414.6495567 0 51.8728082 0 1.34209E‐05 0 0 1.34209E‐05 1.897E‐06 0 0 1.89696E‐06 9.14146E‐07 1.47761E‐06 4.29E‐06 1.98E‐06 0 0 1.98273E‐06 3.66E‐06 4.22E‐06 9.86E‐06 0.164982 0 0 0.164982 3.2E‐07 0 0 3.2E‐07 2.6E‐05 0 0 2.6E‐05 6.89E‐06 0 0 6.89E‐06 0 0 0 6.89E‐06 7.85E‐06 0 0 7.85E‐06 0 0 0 7.85E‐06 7.37E‐05 0 0 7.37E‐05 1.56E‐06 0 0 1.56E‐06 1.42E‐06 0.014738


Statewide 2050 LDT1 Aggregate Aggregate Electricity 30411.55048 1157486.365 0 1157486.37 141339.85 446885.2696 0 0 0 0 0 0 0 0 0.002551821 0.001964055 0.004516 0 0 0 0 0.010207 0.005612 0.015819 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 LDT1 Aggregate Aggregate Plug‐in Hyb 23138.66513 868038.1304 353180.1642 514857.966 95678.3803 155502.451 0.002588269 0 0.0119601 0.014548411 0.00018321 0 7.72384E‐05 0.000260453 0.001913696 0.001357039 0.003531 0.000199 0 8.4004E‐05 0.000283266 0.007655 0.003877 0.011815 111.9095 0 7.019365 118.9289 0.000361 0 0.004144 0.004505 0.000432 0 0.001964 0.002396 0.001191 0 0.017704 0.018895 0.02444 0.004242 0.009135 0.056711 0.001738 0 0.019383 0.021121 0.02444 0.004242 0.009135 0.058938 0.180067 0 0.135891 0.315957 0.001106 0 6.94E‐05 0.001176 0.016351 12.5409


Statewide 2050 LDT2 Aggregate Aggregate Gasoline 7787615.711 288887957.9 288887957.9 0 35896548.9 0 6.990118927 0 7.8787144 14.86883335 0.15411719 0 0.029238672 0.183355857 0.636889314 1.019510341 1.839756 0.167617 0 0.03179972 0.199416224 2.547557 2.912887 5.65986 93566.62 0 2762.547 96329.17 0.441098 0 1.571221 2.012319 1.08156 0 1.189958 2.271518 1.330311 0 6.135411 7.465722 9.052264 1.553701 6.766369 24.83806 1.941187 0 6.717502 8.658689 9.052264 1.553701 6.766369 26.03102 183.9489 0 80.2212 264.1701 0.925001 0 0.027311 0.952312 13.33751 10157.79


Statewide 2050 LDT2 Aggregate Aggregate Diesel 29899.69571 1108867.522 1108867.522 0 137853.576 0 0.03603088 0 0 0.03603088 0.00499916 0 0 0.004999162 0.002444636 0.003912588 0.011356 0.005225 0 0 0.005225202 0.009779 0.011179 0.026183 334.3523 0 0 334.3523 0.000845 0 0 0.000845 0.052677 0 0 0.052677 0.018197 0 0 0.018197 0 0 0 0.018197 0.020717 0 0 0.020717 0 0 0 0.020717 0.191816 0 0 0.191816 0.003168 0 0 0.003168 0.003789 29.86756


Statewide 2050 LDT2 Aggregate Aggregate Electricity 316975.8993 8493583.383 0 8493583.38 1482109.79 3279224.199 0 0 0 0 0 0 0 0 0.018725146 0.014406807 0.033132 0 0 0 0 0.074901 0.041162 0.116063 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 LDT2 Aggregate Aggregate Plug‐in Hyb 215228.8062 8050473.278 3278620.476 4771852.8 889971.114 1441241.77 0.024009018 0 0.1113705 0.135379508 0.00170758 0 0.000727745 0.002435324 0.017748256 0.012570258 0.032754 0.001857 0 0.00079149 0.002648638 0.070993 0.035915 0.109557 1037.382 0 70.23906 1107.621 0.003338 0 0.038608 0.041946 0.004003 0 0.01828 0.022283 0.011013 0 0.165011 0.176025 0.213009 0.038205 0.079988 0.507227 0.016071 0 0.180667 0.196737 0.213009 0.038205 0.079988 0.52794 1.668773 0 1.267218 2.935991 0.010256 0 0.000694 0.01095 0.151789 116.7972


Statewide 2050 LHD1 Aggregate Aggregate Gasoline 301498.7401 10691036.99 10691036.99 0 4491881.99 0 0.178570583 0.00789675 1.8934251 2.079892444 0.01274209 0 0.000439561 0.013181649 0.023569702 0.321726432 0.358478 0.013858 0 0.00047806 0.014336246 0.094279 0.919218 1.027833 7332.783 35.41433 115.8835 7484.081 0.00961 0.027175 0.091938 0.128724 0.017697 0.000803 0.188117 0.206617 0.031402 0.090697 0.396368 0.518466 0.723379 0.095201 0.984119 2.321165 0.045822 0.132345 0.433973 0.612139 0.723379 0.095201 0.984119 2.414837 6.737604 1.25673 16.32722 24.32155 0.072492 0.00035 0.001146 0.073988 0.530318 789.187


Statewide 2050 LHD1 Aggregate Aggregate Diesel 216951.8075 7413722.086 7413722.086 0 2728980.81 0 1.532697722 0.215432917 0 1.748130639 0.11208229 0.006313528 0 0.118395816 0.024516689 0.223101871 0.366014 0.11715 0.006599 0 0.12374915 0.098067 0.637434 0.85925 4321.921 27.39292 0 4349.314 0.02375 0.001219 0 0.024969 0.68092 0.004316 0 0.685236 0.511319 0.026249 0 0.537568 0 0 0 0.537568 0.582103 0.029883 0 0.611986 0 0 0 0.611986 1.175608 0.217564 0 1.393172 0.040952 0.00026 0 0.041212 1.789618 388.5225


Statewide 2050 LHD1 Aggregate Aggregate Electricity 428139.7972 17604208.39 0 17604208.4 5981876.13 10695066.12 0 0 0 0 0 0 0 0 0.038810636 0.264882591 0.303693 0 0 0 0 0.155243 0.756807 0.91205 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 LHD2 Aggregate Aggregate Gasoline 38433.5185 1311919.259 1311919.259 0 572602.16 0 0.028315789 0.000853879 0.2007238 0.229893466 0.00155955 0 5.64379E‐05 0.001615985 0.002892287 0.046059668 0.050568 0.001696 0 6.1381E‐05 0.001757531 0.011569 0.131599 0.144926 998.996 5.191734 14.52398 1018.712 0.001044 0.002985 0.010155 0.014184 0.003053 8.89E‐05 0.02065 0.023792 0.003342 0.009807 0.043089 0.056238 0.099795 0.012706 0.135354 0.304094 0.004877 0.01431 0.047177 0.066364 0.099795 0.012706 0.135354 0.31422 0.832875 0.160202 2.09262 3.085697 0.009876 5.13E‐05 0.000144 0.010071 0.065076 107.4219


Statewide 2050 LHD2 Aggregate Aggregate Diesel 109198.4322 3527295.355 3527295.355 0 1373578.91 0 1.072576474 0.121622408 0 1.194198882 0.06890302 0.003170637 0 0.072073658 0.011664533 0.123838456 0.207577 0.072019 0.003314 0 0.075332509 0.046658 0.353824 0.475815 2410.116 22.5991 0 2432.715 0.014197 0.000614 0 0.014811 0.379715 0.00356 0 0.383275 0.30566 0.013212 0 0.318872 0 0 0 0.318872 0.347974 0.015041 0 0.363015 0 0 0 0.363015 0.717694 0.109507 0 0.827201 0.022837 0.000214 0 0.023051 0.839061 217.3135


Statewide 2050 LHD2 Aggregate Aggregate Electricity 111287.8273 4415718.651 0 4415718.65 1472330.27 2653015.382 0 0 0 0 0 0 0 0 0.009734993 0.077514884 0.08725 0 0 0 0 0.03894 0.221471 0.260411 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 MCY Aggregate Aggregate Gasoline 751898.9766 4102973.011 4102973.011 0 1503797.95 0 2.086305826 0 0.0913438 2.177649668 0.00978087 0 0.005530694 0.015311559 0.004522757 0.018995565 0.03883 0.010492 0 0.0059332 0.01642546 0.018091 0.054273 0.08879 851.978 0 57.18049 909.1585 0.622159 0 0.199987 0.822146 0.158758 0 0.006396 0.165154 3.686115 0 1.374446 5.060561 2.927705 5.914473 6.343728 20.24647 4.622605 0 1.497304 6.119909 2.927705 5.914473 6.343728 21.30582 44.59652 0 12.37765 56.97416 0.008423 0 0.000565 0.008988 0.041573 95.86963


Statewide 2050 MDV Aggregate Aggregate Gasoline 4525945.345 162516082.6 162516082.6 0 20712180.5 0 4.074202791 0 4.7740553 8.848258051 0.08699532 0 0.016984022 0.103979343 0.358286857 0.581555345 1.043822 0.094615 0 0.01847167 0.113087022 1.433147 1.661587 3.207821 63707.04 0 1939.25 65646.29 0.255014 0 0.923984 1.178999 0.619657 0 0.706507 1.326165 0.774147 0 3.638178 4.412325 5.878301 0.978113 4.358184 15.62692 1.129633 0 3.983347 5.11298 5.878301 0.978113 4.358184 16.32758 106.7343 0 47.07517 153.8095 0.629809 0 0.019171 0.64898 7.493243 6922.32


Statewide 2050 MDV Aggregate Aggregate Diesel 50618.16341 1772512.003 1772512.003 0 228926.133 0 0.021176471 0 0 0.021176471 0.00177866 0 0 0.001778663 0.003907722 0.006356147 0.012043 0.001859 0 0 0.001859086 0.015631 0.01816 0.03565 694.4851 0 0 694.4851 0.000477 0 0 0.000477 0.109416 0 0 0.109416 0.010262 0 0 0.010262 0 0 0 0.010262 0.011682 0 0 0.011682 0 0 0 0.011682 0.331398 0 0 0.331398 0.006581 0 0 0.006581 0.006057 62.03808


Statewide 2050 MDV Aggregate Aggregate Electricity 291460.9114 7705208.465 0 7705208.46 1356175.12 2974846.413 0 0 0 0 0 0 0 0 0.016987077 0.013085376 0.030072 0 0 0 0 0.067948 0.037387 0.105335 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 MDV Aggregate Aggregate Plug‐in Hyb 137244.3216 4972064.436 2025329.007 2946735.43 567505.27 890001.9265 0.01482051 0 0.0710036 0.08582411 0.00106163 0 0.000469578 0.001531204 0.010961526 0.007768191 0.020261 0.001155 0 0.00051071 0.001665324 0.043846 0.022195 0.067706 640.4944 0 54.5239 695.0183 0.002053 0 0.024505 0.026557 0.002454 0 0.011555 0.014009 0.006796 0 0.105182 0.111978 0.147922 0.025544 0.056185 0.34163 0.009917 0 0.115161 0.125078 0.147922 0.025544 0.056185 0.35473 1.030331 0 0.807705 1.838036 0.006332 0 0.000539 0.006871 0.093767 73.28882


Statewide 2050 MH Aggregate Aggregate Gasoline 45271.3367 482893.1737 482893.1737 0 4528.94452 0 0.111256605 0 0.001672 0.11292865 0.00062708 0 1.73029E‐06 0.000628809 0.001596896 0.008194863 0.010421 0.000682 0 1.8818E‐06 0.000683887 0.006388 0.023414 0.030485 985.9321 0 0.145667 986.0778 0.001325 0 0.000164 0.001489 0.009254 0 0.000194 0.009448 0.003671 0 0.00055 0.004221 0.095578 0.013393 0.000544 0.113736 0.005357 0 0.000602 0.005959 0.095578 0.013393 0.000544 0.115474 0.074286 0 0.010199 0.084485 0.009747 0 1.44E‐06 0.009748 0.023953 103.9807


Statewide 2050 MH Aggregate Aggregate Diesel 29447.47369 275006.9349 275006.9349 0 2944.74737 0 0.644716674 0 0 0.644716674 0.00513903 0 0 0.005139032 0.001212573 0.004646667 0.010998 0.005371 0 0 0.005371397 0.00485 0.013276 0.023498 317.8446 0 0 317.8446 0.000809 0 0 0.000809 0.050077 0 0 0.050077 0.017414 0 0 0.017414 0 0 0 0.017414 0.019824 0 0 0.019824 0 0 0 0.019824 0.050026 0 0 0.050026 0.003012 0 0 0.003012 0.065908 28.39293


Statewide 2050 Motor Coach Aggregate Aggregate Diesel 2533.614172 319125.5494 319125.5494 0 58222.4537 0 0.328043857 0.049211938 0.061675 0.438930795 0.00656235 4.54286E‐05 0 0.006607782 0.001055327 0.010855347 0.018518 0.006859 4.75E‐05 0 0.006906557 0.004221 0.031015 0.042143 531.6774 23.11351 0 554.7909 0.000164 0.000518 0 0.000682 0.083766 0.003642 0 0.087408 0.003525 0.011157 0 0.014682 0 0 0 0.014682 0.004013 0.012702 0 0.016714 0 0 0 0.016714 0.01682 0.164855 0 0.181675 0.005035 0.000219 0 0.005254 0.077391 49.55925


Statewide 2050 OBUS Aggregate Aggregate Gasoline 4753.666894 163536.8819 163536.8819 0 95111.3672 0 0.045081241 0.000248563 0.0340594 0.079389166 0.00019657 0 2.81665E‐05 0.000224741 0.000540806 0.00279124 0.003557 0.000214 0 3.0634E‐05 0.000244426 0.002163 0.007975 0.010383 265.9194 1.779729 2.720527 270.4197 0.000285 0.001025 0.00288 0.00419 0.002641 2.45E‐05 0.002453 0.005119 0.001038 0.003933 0.014647 0.019617 0.018698 0.002774 0.021229 0.062317 0.001515 0.005739 0.016036 0.02329 0.018698 0.002774 0.021229 0.06599 0.028233 0.030393 0.233108 0.291734 0.002629 1.76E‐05 2.69E‐05 0.002673 0.008112 28.51541


Statewide 2050 OBUS Aggregate Aggregate Electricity 3635.949527 219208.1747 0 219208.175 72748.0781 237256.0291 0 0 0 0 0 0 0 0 0.000724907 0.001870262 0.002595 0 0 0 0 0.0029 0.005344 0.008243 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 PTO Aggregate Aggregate Diesel 0 471024.2993 471024.2993 0 0 0 1.259152433 0 0 1.259152433 0.00191323 0 0 0.001913231 0 0 0.001913 0.002 0 0 0.001999739 0 0 0.002 893.5844 0 0 893.5844 0.000339 0 0 0.000339 0.140785 0 0 0.140785 0.007288 0 0 0.007288 0 0 0 0.007288 0.008297 0 0 0.008297 0 0 0 0.008297 0.090326 0 0 0.090326 0.008462 0 0 0.008462 0.114226 79.82354


Statewide 2050 PTO Aggregate Aggregate Electricity 0 531676.086 0 531676.086 0 1101376.991 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 SBUS Aggregate Aggregate Gasoline 2664.228963 131130.3833 131130.3833 0 10656.9159 0 0.01267753 0.001505749 0.0049257 0.019109011 0.00019706 0 9.44416E‐06 0.000206504 0.000289093 0.002319483 0.002815 0.000214 0 1.0271E‐05 0.000224592 0.001156 0.006627 0.008008 106.3975 6.668733 0.560929 113.6272 0.000306 0.007309 0.000793 0.008408 0.001217 0.000189 0.000534 0.00194 0.001305 0.031252 0.004359 0.036916 0.010784 0.001192 0.007937 0.05683 0.001904 0.045603 0.004773 0.05228 0.010784 0.001192 0.007937 0.072194 0.02696 0.241526 0.085592 0.354078 0.001052 6.59E‐05 5.55E‐06 0.001123 0.006505 11.98185


Statewide 2050 SBUS Aggregate Aggregate Diesel 8596.970847 179518.3677 179518.3677 0 124484.138 0 0.058279897 0.091435225 0.0726573 0.222372415 0.00057789 2.18351E‐05 0 0.000599724 0.000593655 0.003137948 0.004331 0.000604 2.28E‐05 0 0.000626841 0.002375 0.008966 0.011967 205.535 17.14219 0 222.6772 6.15E‐05 7.34E‐05 0 0.000135 0.032382 0.002701 0 0.035083 0.001324 0.00158 0 0.002904 0 0 0 0.002904 0.001508 0.001798 0 0.003306 0 0 0 0.003306 0.010475 0.066886 0 0.077361 0.001946 0.000162 0 0.002109 0.043534 19.89167


Statewide 2050 SBUS Aggregate Aggregate Electricity 14508.77285 412455.8475 0 412455.847 183698.125 451074.694 0 0 0 0 0 0 0 0 0.001227462 0.00363369 0.004861 0 0 0 0 0.00491 0.010382 0.015292 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 SBUS Aggregate Aggregate Natural Ga 3218.339421 67334.47782 67334.47782 0 46601.5548 0 0.013865536 0.017639067 0 0.031504602 0.00029242 6.55754E‐05 0 0.000358 0.000222671 0.001204688 0.001785 0.000318 7.13E‐05 0 0.000389358 0.000891 0.003442 0.004722 98.96119 15.26427 0 114.2255 0.216622 0.041037 0 0.257659 0.020174 0.003112 0 0.023286 0.003095 0.000586 0 0.003681 0 0 0 0.003681 0.221079 0.041881 0 0.26296 0 0 0 0.26296 0.594155 0.13061 0 0.724765 0 0 0 0 0.078677 13.20272


Statewide 2050 T6 CAIRP heavAggregate Aggregate Diesel 2363.59116 483508.6815 483508.6815 0 54315.3249 0 0.100542552 0.007439782 0.0221265 0.130108876 0.00272404 1.77668E‐06 0 0.002725815 0.001598931 0.007889635 0.012214 0.002847 1.86E‐06 0 0.002849064 0.006396 0.022542 0.031787 471.7639 1.304215 0 473.0681 0.000135 5.97E‐06 0 0.000141 0.074327 0.000205 0 0.074532 0.002911 0.000129 0 0.003039 0 0 0 0.003039 0.003314 0.000146 0 0.00346 0 0 0 0.00346 0.015791 0.005443 0 0.021234 0.004467 1.24E‐05 0 0.00448 0.117255 42.25899


Statewide 2050 T6 CAIRP heavAggregate Aggregate Electricity 750.0542483 158341.2103 0 158341.21 17236.2466 170289.547 0 0 0 0 0 0 0 0 0.000523624 0.001291852 0.001815 0 0 0 0 0.002094 0.003691 0.005786 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T6 CAIRP heavAggregate Aggregate Natural Ga 0.37253473 75.54661632 75.54661632 0 8.56084809 0 3.67647E‐06 6.02823E‐07 0 4.27929E‐06 8.6419E‐08 2.28135E‐09 0 8.87008E‐08 2.49828E‐07 1.24073E‐06 1.58E‐06 9.4E‐08 2.48E‐09 0 9.64702E‐08 9.99E‐07 3.54E‐06 4.64E‐06 0.060781 0.000506 0 0.061287 4.35E‐05 1.39E‐06 0 4.49E‐05 1.24E‐05 1.03E‐07 0 1.25E‐05 6.22E‐07 1.98E‐08 0 6.42E‐07 0 0 0 6.42E‐07 4.44E‐05 1.42E‐06 0 4.58E‐05 0 0 0 4.58E‐05 0.00013 4.55E‐06 0 0.000134 0 0 0 0 8.83E‐05 0.007084


Statewide 2050 T6 CAIRP smal Aggregate Aggregate Diesel 1194.304265 66934.24449 66934.24449 0 27445.112 0 0.012630474 0.003759277 0.0106306 0.027020339 0.00035326 8.97744E‐07 0 0.000354156 0.000221347 0.001092201 0.001668 0.000369 9.38E‐07 0 0.00037017 0.000885 0.003121 0.004376 73.85036 0.671968 0 74.52233 1.72E‐05 3.02E‐06 0 2.03E‐05 0.011635 0.000106 0 0.011741 0.000371 6.49E‐05 0 0.000436 0 0 0 0.000436 0.000422 7.39E‐05 0 0.000496 0 0 0 0.000496 0.002013 0.00275 0 0.004763 0.000699 6.36E‐06 0 0.000706 0.016232 6.65705


Statewide 2050 T6 CAIRP smal Aggregate Aggregate Electricity 1779.961749 103120.168 0 103120.168 40903.521 110900.3848 0 0 0 0 0 0 0 0 0.000341012 0.000841326 0.001182 0 0 0 0 0.001364 0.002404 0.003768 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T6 instate hea Aggregate Aggregate Diesel 54510.62602 2619072.149 2619072.149 0 653722.058 0 0.984307759 0.61660061 0.976373 2.577281364 0.0107813 0.0001475 0 0.010928796 0.008661099 0.044666308 0.064256 0.011269 0.000154 0 0.011422947 0.034644 0.127618 0.173685 2766.869 113.2966 0 2880.166 0.000826 0.000494 0 0.00132 0.435921 0.01785 0 0.453771 0.017783 0.010641 0 0.028424 0 0 0 0.028424 0.020245 0.012115 0 0.032359 0 0 0 0.032359 0.131199 0.449272 0 0.58047 0.026201 0.001073 0 0.027273 0.635139 257.2841


Statewide 2050 T6 instate hea Aggregate Aggregate Electricity 30953.51214 1645713.556 0 1645713.56 375609.166 1738155.026 0 0 0 0 0 0 0 0 0.005442266 0.014039627 0.019482 0 0 0 0 0.021769 0.040113 0.061882 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T6 instate hea Aggregate Aggregate Natural Ga 1042.028448 49748.55135 49748.55135 0 12536.9191 0 0.00344383 0.006104724 0 0.009548553 6.7568E‐05 2.13063E‐05 0 8.88743E‐05 0.000164515 0.000846582 0.0011 7.35E‐05 2.32E‐05 0 9.6659E‐05 0.000658 0.002419 0.003174 46.08257 5.151575 0 51.23414 0.034521 0.014707 0 0.049229 0.009394 0.00105 0 0.010444 0.000493 0.00021 0 0.000703 0 0 0 0.000703 0.035232 0.01501 0 0.050241 0 0 0 0.050241 0.13062 0.042121 0 0.172741 0 0 0 0 0.058129 5.921885


Statewide 2050 T6 instate smaAggregate Aggregate Diesel 157324.3648 5905051.352 5905051.352 0 1957419.06 0 1.531671487 1.754904701 2.338867 5.625443156 0.020194 0.000419224 0 0.020613223 0.019527615 0.100812648 0.140953 0.021107 0.000438 0 0.021545262 0.07811 0.288036 0.387692 6455.285 315.7988 0 6771.084 0.001538 0.001408 0 0.002946 1.017033 0.049754 0 1.066787 0.033115 0.030317 0 0.063432 0 0 0 0.063432 0.037699 0.034514 0 0.072213 0 0 0 0.072213 0.251598 1.283678 0 1.535275 0.061128 0.00299 0 0.064118 1.432023 604.8582


Statewide 2050 T6 instate smaAggregate Aggregate Electricity 199544.6629 8008765.447 0 8008765.45 2483119.17 8457793.036 0 0 0 0 0 0 0 0 0.026484458 0.06835009 0.094835 0 0 0 0 0.105938 0.195286 0.301224 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T6 instate smaAggregate Aggregate Natural Ga 1077.786364 40215.71517 40215.71517 0 13520.3493 0 0.002231637 0.006165636 0 0.008397273 5.9114E‐05 2.32736E‐05 0 8.23878E‐05 0.000132991 0.000687433 0.000903 6.43E‐05 2.53E‐05 0 8.96042E‐05 0.000532 0.001964 0.002586 37.55567 5.315313 0 42.87098 0.028974 0.014216 0 0.04319 0.007656 0.001084 0 0.00874 0.000414 0.000203 0 0.000617 0 0 0 0.000617 0.02957 0.014509 0 0.044078 0 0 0 0.044078 0.107525 0.046435 0 0.15396 0 0 0 0 0.04699 4.955232


Statewide 2050 T6 OOS heavy Aggregate Aggregate Diesel 1514.233445 424386.1336 424386.1336 0 34797.0846 0 0.106017269 0.004766286 0.0230607 0.133844278 0.00246003 1.13823E‐06 0 0.002461165 0.001403417 0.006924818 0.010789 0.002571 1.19E‐06 0 0.002572448 0.005614 0.019785 0.027971 395.9607 0.799985 0 396.7607 0.000116 3.82E‐06 0 0.00012 0.062384 0.000126 0 0.06251 0.002503 8.23E‐05 0 0.002585 0 0 0 0.002585 0.002849 9.37E‐05 0 0.002943 0 0 0 0.002943 0.01358 0.003487 0 0.017067 0.00375 7.58E‐06 0 0.003757 0.102917 35.44247


Statewide 2050 T6 OOS small Aggregate Aggregate Diesel 1721.213154 96983.27911 96983.27911 0 39553.4783 0 0.022990946 0.005417936 0.0262145 0.054623429 0.00053182 1.29381E‐06 0 0.000533112 0.000320717 0.001582501 0.002436 0.000556 1.35E‐06 0 0.000557217 0.001283 0.004521 0.006362 100.5287 0.911354 0 101.4401 2.47E‐05 4.35E‐06 0 2.9E‐05 0.015838 0.000144 0 0.015982 0.000532 9.36E‐05 0 0.000625 0 0 0 0.000625 0.000605 0.000107 0 0.000712 0 0 0 0.000712 0.002884 0.003963 0 0.006847 0.000952 8.63E‐06 0 0.000961 0.023519 9.061603


Statewide 2050 T6 Public Aggregate Aggregate Diesel 14142.19308 544341.1173 544341.1173 0 72549.4505 0 0.182496157 0.237343413 0.1077551 0.527594631 0.00182815 5.84316E‐05 0 0.001886581 0.0018001 0.009489341 0.013176 0.001911 6.11E‐05 0 0.001971883 0.0072 0.027112 0.036285 625.832 42.25131 0 668.0833 0.00021 0.000187 0 0.000397 0.0986 0.006657 0 0.105257 0.004527 0.004027 0 0.008554 0 0 0 0.008554 0.005154 0.004584 0 0.009738 0 0 0 0.009738 0.02615 0.168929 0 0.195078 0.005926 0.0004 0 0.006326 0.131203 59.67962


Statewide 2050 T6 Public Aggregate Aggregate Electricity 13534.12957 567430.2036 0 567430.204 69430.0847 648119.4449 0 0 0 0 0 0 0 0 0.001876454 0.004941157 0.006818 0 0 0 0 0.007506 0.014118 0.021623 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0







Statewide 2050 T6 Public Aggregate Aggregate Natural Ga 1485.434243 57316.11517 57316.11517 0 7620.27767 0 0.003502383 0.012590852 0 0.016093236 8.5979E‐05 4.66776E‐05 0 0.000132657 0.000189541 0.000985225 0.001307 9.35E‐05 5.08E‐05 0 0.000144277 0.000758 0.002815 0.003717 55.50434 10.82676 0 66.33109 0.045285 0.02934 0 0.074624 0.011315 0.002207 0 0.013522 0.000647 0.000419 0 0.001066 0 0 0 0.001066 0.046216 0.029943 0 0.07616 0 0 0 0.07616 0.15327 0.09294 0 0.246211 0 0 0 0 0.066971 7.666863


Statewide 2050 T6 Utility Aggregate Aggregate Diesel 1617.338789 67211.30747 67211.30747 0 20701.9365 0 0.012035307 0.013991212 0.0186494 0.044675917 0.00019874 3.34123E‐06 0 0.000202083 0.000222263 0.001147785 0.001572 0.000208 3.49E‐06 0 0.00021122 0.000889 0.003279 0.00438 73.83873 2.498875 0 76.33761 1.53E‐05 1.12E‐05 0 2.65E‐05 0.011633 0.000394 0 0.012027 0.000328 0.000242 0 0.00057 0 0 0 0.00057 0.000374 0.000275 0 0.000649 0 0 0 0.000649 0.002258 0.010235 0 0.012493 0.000699 2.37E‐05 0 0.000723 0.016299 6.819208


Statewide 2050 T6 Utility Aggregate Aggregate Electricity 2475.888776 104911.4655 0 104911.466 31691.3763 114375.5303 0 0 0 0 0 0 0 0 0.000346935 0.000895813 0.001243 0 0 0 0 0.001388 0.002559 0.003947 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T6 Utility Aggregate Aggregate Natural Ga 6.829996422 283.7392708 283.7392708 0 87.4239542 0 1.53164E‐05 3.03693E‐05 0 4.56857E‐05 3.9748E‐07 1.15079E‐07 0 5.1256E‐07 9.38307E‐07 4.81602E‐06 6.27E‐06 4.32E‐07 1.25E‐07 0 5.57456E‐07 3.75E‐06 1.38E‐05 1.81E‐05 0.260386 0.026185 0 0.286572 0.000203 6.99E‐05 0 0.000273 5.31E‐05 5.34E‐06 0 5.84E‐05 2.9E‐06 9.98E‐07 0 3.9E‐06 0 0 0 3.9E‐06 0.000207 7.13E‐05 0 0.000278 0 0 0 0.000278 0.00068 0.00023 0 0.000909 0 0 0 0 0.000332 0.033123


Statewide 2050 T6TS Aggregate Aggregate Gasoline 20973.59538 1040535.219 1040535.219 0 419639.696 0 0.07176576 0.001294206 0.2240986 0.297158566 0.0013559 0 0.000217226 0.00157313 0.003440981 0.017649937 0.022664 0.001475 0 0.00023625 0.001710922 0.013764 0.050428 0.065903 1670.705 10.63879 16.76053 1698.104 0.002793 0.006294 0.017109 0.026195 0.007551 0.000127 0.017014 0.024691 0.010369 0.023626 0.083741 0.117736 0.052456 0.006488 0.101706 0.278386 0.01513 0.034474 0.091686 0.141291 0.052456 0.006488 0.101706 0.301941 0.176547 0.34371 1.404143 1.9244 0.016517 0.000105 0.000166 0.016787 0.051615 179.063


Statewide 2050 T6TS Aggregate Aggregate Electricity 21659.34114 1389090.558 0 1389090.56 433360.098 1535360.182 0 0 0 0 0 0 0 0 0.004593631 0.011784046 0.016378 0 0 0 0 0.018375 0.033669 0.052043 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 CAIRP Aggregate Aggregate Diesel 82833.70076 17363156.49 17363156.49 0 1903518.44 0 22.35066712 11.25839574 3.2926152 36.90167809 0.53174308 0.003879263 0 0.535622343 0.172256434 0.549435259 1.257314 0.555786 0.004055 0 0.559840809 0.689026 1.569815 2.818682 24336.2 1832.32 0 26168.52 0.009888 0.044252 0 0.05414 3.834179 0.288683 0 4.122861 0.212882 0.952734 0 1.165615 0 0 0 1.165615 0.24235 1.084615 0 1.326964 0 0 0 1.326964 0.716484 14.07742 0 14.7939 0.230449 0.017351 0 0.2478 4.210712 2337.624


Statewide 2050 T7 CAIRP Aggregate Aggregate Electricity 23331.19075 5060132.674 0 5060132.67 536150.763 9165807.359 0 0 0 0 0 0 0 0 0.050200573 0.080069433 0.13027 0 0 0 0 0.200802 0.22877 0.429572 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 CAIRP Aggregate Aggregate Natural Ga 117.1190523 24584.79146 24584.79146 0 2691.39582 0 0.004149056 0.008193729 0 0.012342785 4.872E‐05 3.10472E‐05 0 7.9767E‐05 0.000243901 0.000791635 0.001115 5.3E‐05 3.38E‐05 0 8.67539E‐05 0.000976 0.002262 0.003324 27.79928 6.192082 0 33.99136 0.025304 0.01885 0 0.044153 0.005667 0.001262 0 0.006929 0.000362 0.000269 0 0.000631 0 0 0 0.000631 0.025824 0.019237 0 0.045062 0 0 0 0.045062 0.08227 0.061972 0 0.144241 0 0 0 0 0.028726 3.928883


Statewide 2050 T7 NNOOS Aggregate Aggregate Diesel 92047.35106 26536659.16 26536659.16 0 2115248.13 0 37.78746542 15.52744698 5.540803 58.85571541 0.8030341 0.00535023 0 0.808384331 0.263264936 0.839662003 1.911311 0.839344 0.005592 0 0.844935883 1.05306 2.399034 4.29703 35594.83 2421.923 0 38016.75 0.01469 0.061032 0 0.075722 5.60798 0.381575 0 5.989555 0.316282 1.313998 0 1.630279 0 0 0 1.630279 0.360063 1.495886 0 1.855949 0 0 0 1.855949 1.064754 19.41537 0 20.48013 0.337062 0.022934 0 0.359996 6.435363 3396.021


Statewide 2050 T7 NOOS Aggregate Aggregate Diesel 39654.06391 9640095.181 9640095.181 0 911250.389 0 14.12373532 6.689228808 2.3870451 23.20000925 0.3088702 0.002304883 0 0.311175085 0.095637474 0.305056903 0.711869 0.322836 0.002409 0 0.325245041 0.38255 0.871591 1.579386 12927.8 1043.123 0 13970.93 0.005507 0.026293 0 0.031799 2.036781 0.164344 0 2.201125 0.118554 0.566071 0 0.684625 0 0 0 0.684625 0.134965 0.644429 0 0.779394 0 0 0 0.779394 0.39902 8.364164 0 8.763184 0.122419 0.009878 0 0.132296 2.337804 1248.017


Statewide 2050 T7 Other Port Aggregate Aggregate Diesel 1539.868885 365959.4004 365959.4004 0 25192.255 0 0.493422872 0.068570694 0.0510132 0.613006816 0.0064251 2.36272E‐05 0 0.006448728 0.003630611 0.013232416 0.023312 0.006716 2.47E‐05 0 0.006740311 0.014522 0.037807 0.05907 552.2002 11.07241 0 563.2726 0.000187 0.00027 0 0.000457 0.086999 0.001744 0 0.088744 0.004029 0.005803 0 0.009832 0 0 0 0.009832 0.004587 0.006606 0 0.011193 0 0 0 0.011193 0.025076 0.08574 0 0.110816 0.005229 0.000105 0 0.005334 0.088748 50.31692


Statewide 2050 T7 Other Port Aggregate Aggregate Electricity 355.0271971 92165.19218 0 92165.1922 5808.24494 167468.9668 0 0 0 0 0 0 0 0 0.000914353 0.001666262 0.002581 0 0 0 0 0.003657 0.004761 0.008418 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 POAK Aggregate Aggregate Diesel 5488.788244 632645.7211 632645.7211 0 89796.5757 0 0.895316477 0.244416925 0.1810537 1.32078706 0.0114112 8.42179E‐05 0 0.011495421 0.006276353 0.022981963 0.040754 0.011927 8.8E‐05 0 0.012015193 0.025105 0.065663 0.102783 952.9436 39.48225 0 992.4259 0.000332 0.000961 0 0.001292 0.150137 0.00622 0 0.156357 0.007138 0.020684 0 0.027821 0 0 0 0.027821 0.008126 0.023547 0 0.031672 0 0 0 0.031672 0.04516 0.305617 0 0.350778 0.009024 0.000374 0 0.009398 0.153422 88.65301


Statewide 2050 T7 POAK Aggregate Aggregate Electricity 1281.432992 146058.0296 0 146058.03 20964.2438 265820.8287 0 0 0 0 0 0 0 0 0.001449013 0.002652907 0.004102 0 0 0 0 0.005796 0.00758 0.013376 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 POAK Aggregate Aggregate Natural Ga 7.887240059 908.179697 908.179697 0 129.035247 0 0.000172926 0.000180785 0 0.000353711 2.3235E‐06 6.85053E‐07 0 3.00859E‐06 9.00987E‐06 3.29912E‐05 4.5E‐05 2.53E‐06 7.45E‐07 0 3.27211E‐06 3.6E‐05 9.43E‐05 0.000134 1.152964 0.136613 0 1.289577 0.001174 0.000416 0 0.00159 0.000235 2.78E‐05 0 0.000263 1.68E‐05 5.94E‐06 0 2.27E‐05 0 0 0 2.27E‐05 0.001199 0.000424 0 0.001623 0 0 0 0.001623 0.004982 0.001367 0 0.00635 0 0 0 0 0.001061 0.149055


Statewide 2050 T7 POLA Aggregate Aggregate Diesel 16641.79806 2844154.077 2844154.077 0 272259.816 0 3.600989066 0.74106286 0.5807398 4.922791708 0.06787929 0.000255345 0 0.068134631 0.028216289 0.094702475 0.191053 0.070948 0.000267 0 0.071215377 0.112865 0.270578 0.454659 4219.785 119.8448 0 4339.63 0.001442 0.002913 0 0.004355 0.664829 0.018882 0 0.683711 0.031043 0.062712 0 0.093755 0 0 0 0.093755 0.03534 0.071393 0 0.106733 0 0 0 0.106733 0.137159 0.92662 0 1.063779 0.039959 0.001135 0 0.041094 0.689731 387.6575


Statewide 2050 T7 POLA Aggregate Aggregate Electricity 3361.115803 568694.0118 0 568694.012 54987.8545 1016965.134 0 0 0 0 0 0 0 0 0.005641901 0.009489238 0.015131 0 0 0 0 0.022568 0.027112 0.04968 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 POLA Aggregate Aggregate Natural Ga 652.8658761 111752.4794 111752.4794 0 10680.8857 0 0.019100935 0.014965589 0 0.034066524 0.00022654 5.66781E‐05 0 0.000283222 0.001108674 0.003673088 0.005065 0.000246 6.16E‐05 0 0.000308029 0.004435 0.010495 0.015237 128.1222 11.31756 0 139.4398 0.117572 0.034439 0 0.152011 0.026119 0.002307 0 0.028426 0.00168 0.000492 0 0.002172 0 0 0 0.002172 0.119991 0.035147 0 0.155138 0 0 0 0.155138 0.407234 0.113126 0 0.52036 0 0 0 0 0.130577 16.11711


Statewide 2050 T7 Public Aggregate Aggregate Diesel 12660.2416 508251.8151 508251.8151 0 64947.0394 0 0.804104841 0.217575451 0.3732648 1.394945064 0.00522055 8.44454E‐05 0 0.005305 0.005042266 0.020194676 0.030542 0.005457 8.83E‐05 0 0.005544869 0.020169 0.057699 0.083413 879.2833 35.36738 0 914.6507 0.000573 0.000776 0 0.001348 0.138531 0.005572 0 0.144104 0.012327 0.016699 0 0.029026 0 0 0 0.029026 0.014033 0.019011 0 0.033044 0 0 0 0.033044 0.069615 0.240224 0 0.309839 0.008326 0.000335 0 0.008661 0.119082 81.70538


Statewide 2050 T7 Public Aggregate Aggregate Electricity 11879.04065 538706.999 0 538706.999 60939.4785 1025778.711 0 0 0 0 0 0 0 0 0.005344405 0.010496247 0.015841 0 0 0 0 0.021378 0.029989 0.051367 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 Public Aggregate Aggregate Natural Ga 3276.070733 135396.8443 135396.8443 0 16806.2429 0 0.02745011 0.026659935 0 0.054110045 0.0002873 9.73783E‐05 0 0.000384673 0.001343245 0.004529182 0.006257 0.000312 0.000106 0 0.000418367 0.005373 0.012941 0.018732 167.3967 20.71487 0 188.1115 0.153559 0.062654 0 0.216213 0.034125 0.004223 0 0.038348 0.002194 0.000895 0 0.003089 0 0 0 0.003089 0.156718 0.063943 0 0.220661 0 0 0 0.220661 0.613679 0.193559 0 0.807238 0 0 0 0 0.158204 21.74282


Statewide 2050 T7 Single Aggregate Aggregate Diesel 46947.86139 2246543.66 2246543.66 0 442248.854 0 2.256820737 1.139767331 1.2163434 4.612931508 0.03801202 0.000392976 0 0.038405 0.022287514 0.07516531 0.135858 0.039731 0.000411 0 0.040141504 0.08915 0.214758 0.34405 3581.5 193.7276 0 3775.228 0.001051 0.004478 0 0.005528 0.564267 0.030522 0 0.594789 0.022619 0.096402 0 0.119021 0 0 0 0.119021 0.02575 0.109747 0 0.135497 0 0 0 0.135497 0.110402 1.423751 0 1.534152 0.033915 0.001834 0 0.035749 0.544801 337.2396


Statewide 2050 T7 Single Aggregate Aggregate Electricity 48504.25316 2677627.042 0 2677627.04 456910.065 4832255.923 0 0 0 0 0 0 0 0 0.026564207 0.045178085 0.071742 0 0 0 0 0.106257 0.12908 0.235337 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 Single Aggregate Aggregate Natural Ga 2640.065317 125628.8607 125628.8607 0 24869.4153 0 0.023415258 0.03306498 0 0.056480238 0.00026691 0.000122797 0 0.000389706 0.001246339 0.004195134 0.005831 0.00029 0.000134 0 0.000423841 0.004985 0.011986 0.017395 152.8053 25.7188 0 178.5241 0.139452 0.076971 0 0.216423 0.03115 0.005243 0 0.036393 0.001992 0.0011 0 0.003092 0 0 0 0.003092 0.142321 0.078554 0 0.220875 0 0 0 0.220875 0.530679 0.244553 0 0.775232 0 0 0 0 0.146791 20.63467


Statewide 2050 T7 SWCV Aggregate Aggregate Diesel 1071.644481 68663.15631 68663.15631 0 4929.56461 0 0.106859431 0.024296288 0.0230726 0.154228275 0.00133968 1.18246E‐05 0 0.001351507 0.000681194 0.005563081 0.007596 0.0014 1.24E‐05 0 0.001412616 0.002725 0.015895 0.020032 248.8864 3.54828 0 252.4347 9.78E‐05 7.13E‐05 0 0.000169 0.039212 0.000559 0 0.039771 0.002106 0.001534 0 0.003641 0 0 0 0.003641 0.002398 0.001747 0 0.004145 0 0 0 0.004145 0.0047 0.021046 0 0.025747 0.002357 3.36E‐05 0 0.00239 0.014772 22.54989


Statewide 2050 T7 SWCV Aggregate Aggregate Electricity 8328.997825 538776.3365 0 538776.337 38313.39 981566.6393 0 0 0 0 0 0 0 0 0.005345093 0.021825797 0.027171 0 0 0 0 0.02138 0.062359 0.08374 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 SWCV Aggregate Aggregate Natural Ga 8624.942518 559796.7338 559796.7338 0 39674.7356 0 0.116177417 0.009170712 0 0.125348129 0.00050991 1.19148E‐05 0 0.000521824 0.005553632 0.045354665 0.05143 0.000555 1.3E‐05 0 0.000567532 0.022215 0.129585 0.152367 693.5792 60.26609 0 753.8453 0.231609 0.033453 0 0.265062 0.141391 0.012286 0 0.153676 0.003456 0.000484 0 0.00394 0 0 0 0.00394 0.236541 0.034148 0 0.270689 0 0 0 0.270689 4.934159 0.352276 0 5.286435 0 0 0 0 0.357901 87.13302


Statewide 2050 T7 Tractor Aggregate Aggregate Diesel 159548.4661 10397074.51 10397074.51 0 2318239.21 0 12.991762 7.183511778 8.436831 28.61210479 0.24444777 0.002475132 0 0.246922901 0.103147315 0.342093117 0.692163 0.255501 0.002587 0 0.258087659 0.412589 0.977409 1.648086 14459.2 1165.242 0 15624.44 0.005327 0.028234 0 0.033561 2.278053 0.183584 0 2.461637 0.114681 0.607873 0 0.722554 0 0 0 0.722554 0.130555 0.692017 0 0.822572 0 0 0 0.822572 0.492034 8.981452 0 9.473486 0.13692 0.011034 0 0.147954 2.521377 1395.725


Statewide 2050 T7 Tractor Aggregate Aggregate Electricity 32300.39131 2275480.195 0 2275480.19 469324.686 4112004.388 0 0 0 0 0 0 0 0 0.022574588 0.037556248 0.060131 0 0 0 0 0.090298 0.107304 0.197602 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7 Tractor Aggregate Aggregate Natural Ga 4183.164144 270027.136 270027.136 0 60781.375 0 0.048155984 0.097044904 0 0.145200888 0.0005691 0.000364894 0 0.000933993 0.002678886 0.008899213 0.012512 0.000619 0.000397 0 0.001015803 0.010716 0.025426 0.037158 314.8246 73.38282 0 388.2075 0.294374 0.224277 0 0.518651 0.064179 0.01496 0 0.079139 0.004206 0.003204 0 0.007411 0 0 0 0.007411 0.300431 0.228891 0 0.529321 0 0 0 0.529321 1.048039 0.727714 0 1.775753 0 0 0 0 0.315513 44.87086


Statewide 2050 T7 Utility Aggregate Aggregate Diesel 1191.978329 49118.38277 49118.38277 0 15257.3226 0 0.04943953 0.009869668 0.0661575 0.125466731 0.00052846 3.39951E‐06 0 0.000531855 0.000487294 0.00177275 0.002792 0.000552 3.55E‐06 0 0.000555903 0.001949 0.005065 0.00757 81.21631 1.73922 0 82.95553 2.47E‐05 3.88E‐05 0 6.35E‐05 0.012796 0.000274 0 0.01307 0.000532 0.000835 0 0.001367 0 0 0 0.001367 0.000606 0.00095 0 0.001556 0 0 0 0.001556 0.003945 0.012332 0 0.016276 0.000769 1.65E‐05 0 0.000786 0.011912 7.410385


Statewide 2050 T7 Utility Aggregate Aggregate Electricity 979.3936139 44875.6076 0 44875.6076 12536.2383 82553.53237 0 0 0 0 0 0 0 0 0.000445202 0.000828025 0.001273 0 0 0 0 0.001781 0.002366 0.004147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 T7IS Aggregate Aggregate Gasoline 29.48127632 3609.663539 3609.663539 0 589.861377 0 0.009421454 0 0.0012725 0.010693955 4.6534E‐06 0 3.06709E‐07 4.96006E‐06 1.98949E‐05 0.000127933 0.000153 5.06E‐06 0 3.3357E‐07 5.39452E‐06 7.96E‐05 0.000366 0.00045 6.731993 0 0.027575 6.759567 0.00031 0 7.9E‐07 0.000311 0.0004 0 5.98E‐05 0.000459 0.001403 0 4.54E‐06 0.001408 6.16E‐05 7.76E‐06 0.00012 0.001598 0.002048 0 4.97E‐06 0.002053 6.16E‐05 7.76E‐06 0.00012 0.002243 0.108234 0 0.003161 0.111395 6.66E‐05 0 2.73E‐07 6.68E‐05 0.000179 0.712788


Statewide 2050 T7IS Aggregate Aggregate Electricity 29.62884459 4457.888623 0 4457.88862 592.813923 8385.736274 0 0 0 0 0 0 0 0 2.45699E‐05 7.91873E‐05 0.000104 0 0 0 0 9.83E‐05 0.000226 0.000325 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 UBUS Aggregate Aggregate Gasoline 2077.487278 196478.228 196478.228 0 8309.94911 0 0.003929935 0 0.0026298 0.006559745 0.00023404 0 1.22512E‐06 0.000235261 0.00043316 0.006898079 0.007567 0.000255 0 1.3324E‐06 0.000255868 0.001733 0.019709 0.021697 147.4184 0 0.316135 147.7345 0.000193 0 0.00026 0.000453 0.000697 0 0.000454 0.001151 0.000494 0 0.000859 0.001352 0.00086 0.000232 0.000896 0.00334 0.00072 0 0.00094 0.001661 0.00086 0.000232 0.000896 0.003648 0.11581 0 0.054046 0.169856 0.001457 0 3.13E‐06 0.001461 0.009746 15.57842


Statewide 2050 UBUS Aggregate Aggregate Diesel 67.68085092 3683.258291 3683.258291 0 270.723404 0 0.000878041 0 0 0.000878041 7.1641E‐05 0 0 7.16409E‐05 1.21803E‐05 0.000129314 0.000213 7.49E‐05 0 0 7.48802E‐05 4.87E‐05 0.000369 0.000493 2.684784 0 0 2.684784 1.91E‐05 0 0 1.91E‐05 0.000423 0 0 0.000423 0.000411 0 0 0.000411 0 0 0 0.000411 0.000467 0 0 0.000467 0 0 0 0.000467 0.000974 0 0 0.000974 2.54E‐05 0 0 2.54E‐05 0.000893 0.239831


Statewide 2050 UBUS Aggregate Aggregate Electricity 18441.39146 2038168.128 0 2038168.13 73765.5659 3961687.244 0 0 0 0 0 0 0 0 0.017714872 0.043248894 0.060964 0 0 0 0 0.070859 0.123568 0.194428 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Statewide 2050 UBUS Aggregate Aggregate Natural Ga 280.4867967 20557.96795 20557.96795 0 1121.94719 0 0.003138638 0 0 0.003138638 0.00021767 0 0 0.000217669 6.79838E‐05 0.000721762 0.001007 0.000228 0 0 0.000227511 0.000272 0.002062 0.002562 13.74052 0 0 13.74052 5.96E‐05 0 0 5.96E‐05 0.002801 0 0 0.002801 0.001283 0 0 0.001283 0 0 0 0.001283 0.00146 0 0 0.00146 0 0 0 0.00146 0.002157 0 0 0.002157 0 0 0 0 0.021981 1.588195


LDA LDT1 LDT2 MCY MH MDV Total LDA LDT1 LDT2 MCY MH MDV Total


2018 215,329           2,045               576   ‐                ‐                 389                  218,339  2018 14,388,745        1,494,088     5,584,666                695,310            153,398              4,390,865      26,707,072        


2030 1,164,061       9,084               119,983           ‐                ‐                 120,322         1,413,449                2030 14,254,118        1,168,556     7,094,747                709,779            98,755                 4,497,249      27,823,204        


2045 1,739,474       27,212             295,076           ‐                ‐                 271,390         2,333,152                2045 15,111,535        1,025,540     8,182,149                760,275            76,571                 4,946,419      30,102,489        


2050 1,802,523       30,412             316,976           ‐                ‐                 291,461         2,441,372                2050 15,376,750        1,030,392     8,349,720                751,899            74,719                 5,005,269      30,588,748        


LHD1 LHD2 PTO T6 T7 Motor Coach OBUS SBUS UBUS All Other Buses Total MDV & HDV LHD1 LHD2 PTO T6 T7 Motor Coach OBUS SBUS UBUS All Other BusTotal MDV & HDV


2018 ‐             ‐            ‐            ‐   ‐   ‐  ‐                ‐                 129                  ‐   129   2018 950,296         209,675   ‐   333,436              295,440         2,409  16,299      30,364      14,206      8,861            1,860,985              


2030 46,756       11,986      ‐            26,848             16,761             ‐  537               1,405            2,891              ‐   107,184   2030 902,882         236,613   ‐   367,995              381,501         2,417  11,061      31,211      15,095      9,798            1,958,573              


2045 354,827    91,504      ‐            215,167           104,733           ‐  3,144            10,920          16,876            ‐   797,170   2045 938,767         255,464   ‐   477,821              537,794         2,445  9,098        30,459      19,120      10,753         2,281,720              


2050 428,140    111,288   ‐            270,698           130,350           ‐  3,636            14,509          18,441            ‐   977,062   2050 946,590         258,920   ‐   529,671              609,508         2,534  8,390        28,988      20,867      10,941         2,416,409              


Light‐Duty Vehicles


Medium‐ and Heavy‐Duty Vehicles


LDV EV Population LDV All Fuels Population


MDV & HDV All Fuels PopulationMDV & HDV EV Population
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Date: March 8, 2022 


To: Rachel DiFranco (City of Fremont) 


From: Angie Xiong, Hannah Kornfeld, and Honey Walters (Ascent Environmental) 


Subject: City of Fremont Climate Action Plan Update Technical Memorandum #3: Municipal Emissions 
Forecasts and Measures 


  


INTRODUCTION 


This technical memorandum summarizes the greenhouse gas (GHG) emissions resulting from the City of Fremont’s 
(City) municipal operations and facilities. The purpose of the gap analysis is to confirm and quantify the suite of GHG 
reduction measures that would set the City on course to meet its reduction targets for 2030, 2045, and 2050 for 
municipal operations. The gap analysis includes the following steps in the climate action planning process, which are 
listed below and addressed in subsequent sections. 


 Section 1: Municipal Greenhouse Gas Inventory and Forecasts presents an overview of the City’s 2018 municipal 
GHG emissions inventory as well as the forecasted municipal GHG emissions for 2030, 2045, and 2050. 


 Section 2: Gap Analysis illustrates the emissions gap between the forecasted municipal GHG emissions and the 
City’s GHG reduction targets. This gap indicates the quantity of emissions reductions that will need to be met 
through local action. 


 Section 3: Municipal Greenhouse Gas Reduction Measures quantifies the estimated GHG reductions resulting 
from implementation of the City’s municipal GHG reduction measures. This section also describes the specific 
actions required to support each measure. 
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1 MUNICIPAL GREENHOUSE GAS INVENTORY AND FORECASTS 


The City prepared the 2018 Municipal GHG Emissions Inventory using ICLEI’s ClearPath Tool. Municipal operations and 
facilities generated 7,209 metric tons of carbon dioxide equivalent (MTCO2e) in 2018. Major emissions sectors included 
employee commute, buildings and facilities, street lights and traffic signals, vehicle fleet, solid waste facilities, and 
water and wastewater treatment. Table 1 and Figure 1 present the 2018 municipal GHG emissions inventory by sector.  


Table 1 2018 City of Fremont Municipal Greenhouse Gas Inventory 


Sector 2018 Emissions (MTCO2e/year) Percent of Total 


Employee Commute 2,505  35% 


Buildings and Facilities 1,271  18% 


Street Lights & Traffic Signals 178  2% 


Vehicle Fleet 2,241  31% 


Solid Waste Facilities 930  13% 


Water and Wastewater Treatment 84  1% 


Total Municipal Emissions 7,209  100% 
Notes: Totals may not sum exactly due to independent rounding. MTCO2e/year = metric tons of carbon dioxide equivalent per year. 


Source: 2018 Municipal GHG Emissions Inventory adapted from City of Fremont ClearPath by Ascent Environmental in 2021. 


 


Figure 1 2018 City of Fremont Municipal Greenhouse Gas Inventory 
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Municipal GHG emissions forecasts were calculated to estimate future levels, absent City-specific reduction measures. 
Emissions forecasts were prepared for a legislative-adjusted “business-as-usual” (BAU) scenario for 2030, 2045, and 
2050. The legislative-adjusted BAU forecast scenario accounts for future growth in emissions associated with 
municipal employment growth, along with legislative actions to reduce emissions due to State and federal 
regulations, programs, or other mandated actions. The same set of legislative reductions as those applied to the 
communitywide emissions were applied to the municipal emissions, as applicable. A summary of legislative 
reductions applied in the legislative-adjusted BAU forecast scenario is provided in the “Fremont CAP 2.0 Emissions 
Forecast Scenarios Memo,” dated February 26, 2021. 


Municipal employment growth rates were used to estimate future activity levels for each emissions sector. The historic 
average annual employment growth rate between 2016 and 2021 was 1.35 percent. It was assumed that employment 
growth will slow between 2030 and 2050 as the City becomes increasingly built out and new staff are hired to maintain 
existing services rather than expand or provide new services. Thus, a reasonable annual employment growth rate of 0.5 
percent was used beyond 2030. Municipal employment growth rates were applied to each emissions sector based on 
the percent change from 2018 activity levels for each target year. Refer to Attachment A for detailed calculations of 
scaling factors and forecasts. 


The legislative-adjusted BAU forecasts for the City’s GHG emissions are summarized alongside the 2005 and 2018 
municipal emissions inventories in Table 2. Under the legislative-adjusted BAU forecast, municipal GHG emissions are 
projected to decrease by approximately 17 percent between 2018 and 2050, despite a 28 percent increase in 
municipal employment. This is largely due to regulations that require a greater percentage of renewable electricity, 
increase energy efficiency standards, and improve vehicle fuel efficiency (e.g., California’s Renewables Portfolio Standard, 
California Building Energy Efficiency Standards, Advanced Clean Car Standards, Fuel Efficiency Standards for Medium- 
and Heavy-Duty Vehicles). 


Table 2 City of Fremont 2005 and 2018 Municipal Greenhouse Gas Emissions Inventories and Legislative-
Adjusted BAU Forecasts (MTCO2e) 


Sector 2005 2018 2030 2040 2045 


Employee Commute  2,572   2,505   1,994   1,864   1,899  


Buildings and Facilities  2,769   1,271   1,229   1,102   1,117  


Street Lights & Traffic Signals  1,754   178   113   -   -  


Vehicle Fleet  2,371   2,241   1,784   1,668   1,699  


Solid Waste Facilities  722   930   1,081   1,165   1,195  


Water and Wastewater Treatment  203   84   84   72   74  


Total Municipal Emissions  10,391   7,209   6,286   5,872   5,983  
Notes: Total may not sum exactly due to independent rounding. BAU = business-as-usual; MTCO2e = metric tons of carbon dioxide equivalent. 


Source: 2005 Municipal GHG Emissions Inventory prepared by City of Fremont, ClearPath. 2018 Municipal GHG Emissions Inventory adapted from 
City of Fremont ClearPath by Ascent Environmental in 2021. Forecasts prepared by Ascent Environmental in 2021. 


2 GAP ANALYSIS  


The City’s GHG reduction targets are as follows: 


 2030 target: 55 percent below 2005 levels for communitywide emissions; and 


 2045 target: municipal and community-scale carbon neutrality. 


The City is aligning its 2030 municipal GHG reductions target with the 2030 communitywide target of 55 percent 
below 2005 levels. Based on the City’s 2005 municipal inventory (shown in Table 2), applying the above targets to the 
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2005 baseline would mean that the City’s municipal emissions would need to be reduced to 5,715 metric tons of 
carbon dioxide equivalent (MTCO2e) by 2030 and 0 MTCO2e by 2045. The City’s municipal targets, along with the 
estimated reductions required to achieve the targets, are summarized in Table 3. 


Table 3 City of Fremont Municipal GHG Emissions Reduction Targets and Legislative-Adjusted BAU 
Summary 


Source 2005 2018 2030 2045 2050 


Municipal Emissions and Legislative-Adjusted BAU 
Forecasts (MTCO2e) 


 10,391   7,209   6,286   5,872   5,983  


Municipal Target Percent Reduction Below 2005 Levels NA NA 55% Carbon Neutrality Carbon Neutrality 


Municipal Target Annual Emissions (MTCO2e) NA NA 5,715 0 0 


Reduction Needed to Meet Target (MTCO2e) NA NA 571  5,872   5,983  
Notes: BAU = business-as-usual; GHG = greenhouse gas; MTCO2e = metric tons of carbon dioxide equivalent per year; NA = not applicable. 


Source: Calculations conducted by Ascent Environmental in 2021. 


Figure 2 depicts the municipal legislative-adjusted BAU GHG emissions forecasts by sector, as distinguished by 
colored wedges, and the City’s municipal emissions reduction targets relative to the 2005 municipal emissions 
inventory. The space between the trajectory of the black line (i.e., targets) and the top of the colored wedges (i.e., 
forecasted emissions) represents the gap in emissions that will need to be addressed through municipal actions for 
the City to meet its municipal GHG reduction targets. 


  


Figure 2 City of Fremont Municipal Legislative-Adjusted BAU Emissions Forecast by Sector and Emissions 
Reduction Targets: 2030, 2045, and 2050 
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3 MUNICIPAL GREENHOUSE GAS EMISSIONS REDUCTION 
MEASURES  


As discussed above, additional GHG reductions are needed to achieve the municipal operations emissions reduction 
targets for 2030, 2045, and 2050. Ascent worked with City staff to develop a draft list of recommended municipal 
GHG reduction measures based existing measures from the City’s 2012 CAP, as well as new measures informed by 
community outreach and current best practices. 


The measures presented below are organized under six categories that generally align with the emissions sectors 
included in the municipal inventories: buildings and energy (includes buildings and facilities, and street lights and 
traffic signals), on-road transportation (includes employee commute and vehicle fleet), water and wastewater 
treatment, solid waste facilities, infrastructure, and carbon sequestration. Each sector includes one or more broad 
strategies, and each strategy includes one or more measures to reduce GHG emissions and adapt to climate change. 
For measures that are quantifiable, clear performance indicators have been included that can be tracked and 
monitored to help the City meet its reduction targets. To assist with implementation, measures are broken down into 
specific actions and supporting actions that the City would take to reduce GHG emissions. 


GHG reductions associated with these recommended measures were calculated in a stepwise manner for the future 
years of 2030, 2045, and 2050. In other words, GHG reductions (in MTCO2e) are assessed during a snapshot in time in 
years 2030, 2045, and 2050. Measures are quantified for a single year rather than adding cumulative reductions from 
prior years, which aligns with the methodology used to derive the City’s GHG reduction targets. 


GHG emissions reductions were quantified for measures wherever substantial evidence and reasonable assumptions 
were available to support calculations. City staff and Ascent also identified measures that were not quantifiable due to 
lack of available data or quantification methods but would still be expected to reduce GHG emissions. These are 
listed in this memo and will be discussed qualitatively in the CAP 2.0 document.  


Preliminary estimates of municipal GHG emissions reductions, along with an estimated emissions gap are 
summarized in Table 4 below and illustrated in Figure 3. Descriptions of the measures and actions are provided in the 
following sections. Detailed measure calculations and assumptions supporting the GHG reduction estimates are 
provided in Attachment B. 


Table 4 Municipal Greenhouse Gas Emissions Reduction Measures 


Measure 
Number 


Strategy Measure 
GHG Reductions (MTCO2e) 


2030 2040 2045 


Buildings and Energy 


BU-1 
Clean and Renewable 


Power Use  
Transition to 100 percent clean electricity consumption. 367 - - 


BU-6  Building Electrification and 
Low-Carbon Design  


Require new City buildings to be all electric and low carbon. 59 155 186 


BU-7 Retrofit existing City buildings to be all electric and low carbon. 346 785 982 


BU-8 Building Energy Efficiency 
and Demand 
Management  


Reduce energy consumption in buildings and operations. NA NA NA 


BU-10  Reduce overall demand on the electrical grid. NA NA NA 


BU-11 Building Energy Resilience 
Increase the development of microgrids at emergency 
facilities. 


NA NA NA 


BU-13 Water Conservation in 
Buildings 


Reduce water consumption in buildings. 1 - - 


BU-14 Increase the capture of rainwater and use of greywater. NA NA NA 
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Measure 
Number 


Strategy Measure 
GHG Reductions (MTCO2e) 


2030 2040 2045 


BU-15 
Waste Reduction in 


Building and Construction 
Demolition 


Increase sustainable materials use and recovery in construction 
and demolition (C&D). - - - 


Buildings and Energy Subtotal  773 940 1,168 


Infrastructure and Equipment  


IN-6  
Clean Mobility 
Infrastructure  


Replace the City's gasoline and diesel-powered fleet vehicles 
and other equipment with low-emission and zero-emission 
vehicles. 


683 1,458 1,587 


IN-10 
Critical Infrastructure 


Protection 


Assess local vulnerabilities to climate change and incorporate 
climate adaptation and resiliency into City planning, policies, 
and infrastructure projects. 


NA NA NA 


IN-11 
Clean Landscaping and 
Off-Road Equipment 


Reduce emissions and air pollution associated with 
landscaping equipment. 


NA NA NA 


Infrastructure and Equipment Subtotal 683 1,458 1,587 


Land Use and Mobility  


LU-1 


Clean and Multimodal 
Mobility and Connectivity 


Promote and enhance active transportation options as 
identified in the City’s Active Transportation Plan and Mobility 
Action Plan. 


NA NA NA 


LU-2 
Reduce vehicle miles traveled (VMT) and single-occupancy 
vehicle trips, as identified in Fremont’s General Plan. 


222 386 497 


LU-3 Encourage the adoption of zero-emission passenger vehicles. 102 133 154 


LU-4 
Increase transit ridership and promote transition to zero-
emission transit. 


NA NA NA 


Land Use and Mobility Subtotal 324 519 651 


Materials Reuse and Plastic Waste Reduction  


MW-1  Materials Reuse and 
Plastic Waste Reduction  


Promote responsible consumption of products and materials 
and reduce disposable packaging use. 


NA NA NA 


MW-2 Encourage repair, reuse, and upcycling of materials. NA NA NA 


MW-5 
Managing Recycling and 


Organics 
Establish and advance zero waste targets and policies. 467 900 1,059 


Materials Reuse and Plastic Waste Reduction Subtotal  467 900 1,059 


Natural and Urban Landscapes 


NL-1 
Carbon Sequestration 


Increase soil carbon content.  NA  NA   NA  


NL-3 Implement the City's Urban Forest Management Plan. 482 1,085 1,286 


NL-5 
Water Conservation in 


Landscapes 
Reduce water usage for irrigation and landscaping. NA NA NA 


Natural and Urban Landscapes Subtotal  482 1,085 1,286 


Green Economy 


GE-2 Green Businesses and Jobs Incentivize and promote green business practices. NA NA NA 


Green Economy Subtotal NA NA NA 


Total Reductions from Measures 2,730 4,903  5,750  


Reduction Needed to Meet Target  571   5,872   5,983  


Target Met? Yes No No 
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Measure 
Number 


Strategy Measure 
GHG Reductions (MTCO2e) 


2030 2040 2045 


Remaining Gap to Target  (2,159) 968 233 
Notes: Total may not sum exactly due to independent rounding. MTCO2e = metric tons of carbon dioxide equivalent; NA = not applicable. 
Parentheses indicate target has been met with a surplus of reductions. 


Source: Calculations conducted by Ascent Environmental in 2021. 


3.1 BUILDINGS AND ENERGY 


CLEAN AND RENEWABLE POWER USE  


Measure BU-1: Transition to 100 percent clean electricity consumption. 
Quantification assumptions: This measure assumes that all electricity consumed by municipal facilities is carbon-free 
by 2030. 


BUILDING ELECTRIFICATION AND LOW-CARBON DESIGN  


Measure BU-6: Require new City buildings to be all electric and low carbon. 
Quantification assumptions: This measure assumes that all municipal development built in 2026 or later is all-electric. 


Measure BU-7: Retrofit existing City buildings to be all electric and low carbon. 
Quantification assumptions: According to Zero-Carbon Buildings in California: A Feasibility Study, achievable targets for 
retrofitting existing nonresidential buildings are 13 percent by 2030 and 65 percent by 2045 (Mozingo 2021). Given the 
City’s ability to control and manage their own facilities, and the natural gas uses typical in municipal facilities (HVAC, 
water heating) which are easier to convert to all-electric, more aggressive retrofit targets were chosen. This measure 
assumes that 40 percent of existing municipal buildings are retrofitted by 2030, 80 percent are retrofitted by 2045, and 
100 percent are retrofitted by 2050.  


BUILDING ENERGY EFFICIENCY AND DEMAND MANAGEMENT 


Measure BU-8: Reduce energy consumption in buildings and operations. 
Quantification assumptions: Not quantified. 


Measure BU-10: Reduce overall demand on the electrical grid. 
Quantification assumptions: Not quantified. 


BUILDING ENERGY RESILIENCE 


Measure BU-11: Increase the development of microgrids at emergency facilities. 
Quantification assumptions: Not quantified. 
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WATER CONSERVATION IN BUILDINGS 


Measure BU-13: Reduce water consumption in buildings.  
Quantification assumptions: This measure assumes that 5 percent of municipal water consumption is for indoor uses 
and 95 percent is for outdoor uses such as landscaping and turf irrigation based on data from the City’s 2019 and 2020 
municipal water use. Regarding indoor water consumption in new municipal facilities, this measure assumes a 50 
percent reduction by 2030 based on the CAPCOA Quantifying Greenhouse Gas Mitigation Measures Report, Measure 
WUW-1 (CAPCOA 2010). This measure assumes a 30 percent reduction in indoor water consumption by 2030, 40 
percent by 2045, and 50 percent by 2050 in existing municipal facilities. Regarding outdoor water consumption, this 
measure assumes a 50 percent reduction by 2030, 75 percent by 2045, and 80 percent by 2050 at new and existing 
municipal facilities. 


Measure BU-14: Increase the capture of rainwater and use of greywater. 
Quantification assumptions: Not quantified. 


WASTE REDUCTION IN BUILDING AND CONSTRUCTION DEMOLITION 


Measure BU-15: Increase sustainable materials use and recovery in construction and 
demolition (C&D). 
Quantification assumptions: Not quantified. 


3.2 INFRASTRUCTURE AND EQUIPMENT 


CLEAN MOBILITY INFRASTRUCTURE 


Measure IN-6: Replace the City's gasoline- and diesel-powered fleet vehicles with alternative 
fuel vehicles (renewable diesel, hydrogen, hybrids, electric vehicles). 
Quantification assumptions: This measure assumes that the City’s gasoline vehicle fleet will be converted to electric vehicles 
(EVs) at a rate of 40 percent by 2030 and 100 percent by 2045. This measure assumes that the City’s diesel vehicle fleet will 
be converted to electric vehicles (EVs) at a rate of 40 percent by 2030, 50 percent by 2045, and 75 percent by 2050. 


CRITICAL INFRASTRUCTURE PROTECTION 


Measure IN-10: Assess local vulnerabilities to climate change and incorporate climate 
adaptation and resiliency into City planning, policies, and infrastructure projects. 
Quantification assumptions: Not quantified. 


CLEAN LANDSCAPING AND OFF-ROAD EQUIPMENT 


Measure IN-11: Reduce emissions and air pollution associated with landscaping equipment. 
Quantification assumptions: Not quantified. 
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3.2.1 Land Use and Mobility 


CLEAN AND MULTIMODAL MOBILITY AND CONNECTIVITY 


Measure LU-1: Promote and enhance active transportation options as identified in the City’s 
Active Transportation Plan and Mobility Action Plan. 
Quantification assumptions: Not quantified. 


Measure LU-2: Reduce vehicle miles traveled (VMT) and single-occupancy vehicle trips, as 
identified in Fremont’s General Plan. 
Quantification assumptions: This measure references the following CAPCOA Handbook measures: 


 T-7. Provide Ridesharing Program. Achieves a 0-8.0 percent reduction in vehicle miles traveled (VMT). 


 T-8. Implement Subsidized or Discounted Transit Program Achieves a 0-5.5 percent reduction in VMT. 


 T-9. Provide End-of-Trip Bicycle Facilities. Achieves a 0.1-4.4 percent reduction in VMT. This reduction was not 
applied to long-distance employee commute VMT (CAPCOA 2021). 


Additionally, it was assumed that half of employees commuting 5 days per week would telecommute one day per week 
by 2030. Using data from the City’s 2017 Employee Commute Survey, this would result in a 5.6 percent reduction in 
overall employee commute VMT. Accounting for interaction between trip reduction measures, this measure assumes an 
overall reduction rate of 12 percent local commute VMT by 2030, 21 percent by 2045, and 27 percent by 2050. This 
measure assumes an overall reduction rate of 8 percent long-distance commute VMT by 2030, 18 percent by 2045, and 
23 percent by 2050. 


Measure LU-3: Encourage the adoption of zero-emission passenger vehicles.  
Quantification assumptions: This measure uses guidance from the California Air Pollution Control Officers Association 
(CAPCOA) Public Draft Handbook for Analyzing Greenhouse Gas Emission Reductions, Assessing Climate Vulnerabilities, 
and Advancing Health and Equity (Draft Handbook) which quantifies the range of potential emissions reductions 
achieved through implementation of various GHG reduction measures (CAPCOA 2021). CAPCOA measure T-13, Provide 
EV Charging Infrastructure, achieves a 0-11.9 percent reduction in gasoline VMT. Based on CAPCOA measure T-13, this 
measure assumes a target conversion rate for employee gasoline commute miles traveled to EV miles traveled (eVMT) 
of 6 percent by 2030, 9 percent by 2045, and 11 percent by 2050. These reductions are applied on the reduced amount 
of employee commute miles after application of municipal Measure LU-2. 


Measure LU-4: Increase transit ridership and promote transition to zero-emission transit. 
Quantification assumptions: Not quantified. 


3.3 MATERIALS REUSE AND PLASTIC WASTE REDUCTION 


MATERIALS REUSE AND PLASTIC WASTE REDUCTION 


Measure MW-1: Promote responsible consumption of products and materials and reduce 
disposable packaging use. 
Quantification assumptions: Not quantified. 
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Measure MW-2: Encourage repair, reuse, and upcycling of materials. 
Quantification assumptions: Not quantified.  


MANAGINING RECYCLING AND ORGANICS 


Measure MW-5: Establish and advance zero waste targets and policies. 
Quantification assumptions: The City’s communitywide estimated waste diversion rate for 2018 was 56 percent. This 
measure uses the same current waste diversion rate for municipal waste and assumes that diversion rates will increase to 
75 percent by 2030, 90 percent by 2045, and 95 percent by 2050. 


3.3.1 Natural and Urban Landscapes 


CARBON SEQUESTRATION 


Measure NL-1: Increase soil carbon content. 
Quantification assumptions: Not quantified.  


Measure NL-3: Implement the City’s Urban Forest Management Plan. 
Quantification assumptions: According to the City’s 2020 Urban Tree Assessment, the tree canopy covers 14 percent 
of the City’s land area. The Tree Assessment identified an additional 17 percent of the City’s land area as possible 
planting areas, while the remaining 69 percent was deemed unsuitable for plantings (City of Fremont 2020). This 
measure assumes an increase in total tree canopy coverage to 21 percent of the City’s land area by 2030, 29 by 2045, 
and 31 by 2050. This measure assumes that 20 percent of new tree plantings will occur on City-owned land and right-
of-way. 


WATER CONSERVATION IN LANDSCAPES 


Measure MW-10: Reduce water usage for irrigation and landscaping. 
Quantification assumptions: Not quantified. 


3.3.2 Green Economy  


Green Businesses and Jobs 


Measure GE-2: Incentivize and promote green business practices. 
Quantification assumptions: Not quantified.  


3.4 CONCLUSION 
The total estimated GHG emissions reductions from all municipal measures quantified would be 2,730 MTCO2e in 
2030; 4,903 MTCO2e in 2045; and 5,750 MTCO2e in 2050. This would result in total municipal GHG emissions of 3,556 
MTCO2e in 2030; 968 MTCO2e in 2045; and 233 MTCO2e in 2050. Therefore, the total estimated reductions from all 
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proposed municipal GHG reduction measures would be sufficient to meet and exceed the 2030 target of 5,715 
MTCO2e. 


The scale of reductions required to achieve the carbon neutrality target for 2045 discussed earlier would require 
significant improvements in the availability and/or cost of near-zero and zero-emissions technologies, as well as 
potential increased reductions from ongoing State and federal legislative actions that are currently unknown. 
Progress toward meeting future targets that could be set by the State would be part of the ongoing monitoring and 
updates to the CAP 2.0 as new legislation or future updates to the State’s Climate Change Scoping Plan are adopted. 


Figure 3 shows the GHG reductions achieved by the proposed measures, organized by the same sectors used for the 
inventory and forecasts. The chart shows the estimated GHG reductions due to carbon sequestered through measure 
MCS-16 as a dashed line that is not associated with any particular emissions sector. Figure 3 shows the City’s 
achievement of the 2030 target with the proposed GHG reduction measures and demonstrates progress toward the 
2045 carbon neutrality target.  


 


Figure 3 City of Fremont Legislative-Adjusted BAU Municipal Emissions Forecast by Sector with 
Implementation of Proposed GHG Reduction Measures and Emissions Reduction Targets: 2030, 
2045 and 2050 
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Appendix C - Attachment I


Municipal GHG Forecast Data and Calculations 







Charts
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Sector
2018 Emissions 
(MTCO2e/year)


Percent of Total


Employee Commute                     2,505 35%
Buildings and Facilities                     1,271 18%
Street Lights & Traffic 
Signals


                       178 2%


Vehicle Fleet                     2,241 31%
Solid Waste Facilities                        930 13%
Water and Wastewater 
Treatment


                          84 1%


Total Municipal Emissions                     7,209 100%


Sector 2005 2018 2030 2045 2050 Percent Change between 2050 and 2018
Employee Commute 2,572                                        2,505 1,994       1,864   1,899       17%
Buildings and Facilities 2,769                                        1,271 1,229       1,102   1,117       
Street Lights & Traffic Signals 1,754                                           178 113           -        -           
Vehicle Fleet 2,371                                        2,241 1,784       1,668   1,699       
Solid Waste Facilities 722                                               930 1,081       1,165   1,195       
Water and Wastewater Treatment 203                                                 84 84             72         74            
Axis
Total Municipal Emissions 10,391                                      7,209 6,286       5,872   5,983       
Reduction Targets 10,391                 7,209                    5,715.05 0 0
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Municipal Inventory and Forecasts Summary
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


2005 GHG 
Emissions


MTCO2e


MTCO2e 
% of 


Annual 
Total


MTCO2e


MTCO2e 
% of 


Annual 
Total


MTCO2e


MTCO2e 
% of 


Annual 
Total


MTCO2e


MTCO2e 
% of 


Annual 
Total


MTCO2e


MTCO2e 
% of 


Annual 
Total


MTCO2e


MTCO2e 
% of 


Annual 
Total


Employee Commute 2,572              7511608 VMT 2,999.21    2,504.85    34.7% 8734802 VMT 2,912.74  34.7% 1,994.01  31.7% 9413345 VMT 3,139.01  34.7% 1,863.91  31.7% 9651044 VMT 3,218.27  34.7% 1,898.60  31.7%
Employee Commute (Local)-Gas 6563707 VMT 2,620.74    2,188.76    30.4% 7632544 VMT 2,545.18  30.4% 1,742.38  27.7% 8225461 VMT 2,742.89  30.4% 1,628.70  27.7% 8433164 VMT 2,812.15  30.4% 1,659.01  27.7%
Employee Commute (Distance)-Gas 947901 VMT 378.47       316.09       4.4% 1102258 VMT 367.56     4.4% 251.63     4.0% 1187884 VMT 396.12     4.4% 235.21     4.0% 1217880 VMT 406.12     4.4% 239.59     4.0%
Buildings and Facilities 2,769              1,264.94    1,271.29    17.6% 1,478.31  17.6% 1,229.06  19.6% 1,593.15  17.6% 1,102.30  18.8% 1,633.38  17.6% 1,116.83  18.7%
Electricity - PG&E 2918915 kWh 277.33       285.20       4.0% 3394232 kWh 331.65     4.0% 168.22     2.7% 3657906 kWh 357.41     4.0% -            0.0% 3750272 kWh 366.44     4.0% -            0.0%
Electricity - EBCE (Brilliant 100) 2328068 kWh -             -              0.0% 2707172 kWh -            0.0% -            0.0% 2917472 kWh -            0.0% -            0.0% 2991142 kWh -            0.0% -            0.0%
Natural Gas - ABAG Power 185688 therms 987.61       986.09       13.7% 215926 therms 1,146.66  13.7% 1,060.84  16.9% 232699 therms 1,235.74  13.7% 1,102.30  18.8% 238575 therms 1,266.94  13.7% 1,116.83  18.7%
Street Lights & Traffic Signals 1,754              173.07       177.98       2.5% 206.97     2.5% 113.47     1.8% 223.04     2.5% -            0.0% 228.68     2.5% -            0.0%
Streetlights - PG&E 1513530 kWh 143.80       147.89       2.1% 1759994 kWh 171.97     2.1% 94.28        1.5% 1896715 kWh 185.33     2.1% -            0.0% 1944610 kWh 190.01     2.1% -            0.0%
Streetlights - EBCE (Brilliant 100) 1520376 kWh -             -              0.0% 1767955 kWh -            0.0% -            0.0% 1905294 kWh -            0.0% -            0.0% 1953405 kWh -            0.0% -            0.0%
Traffic Control - PG&E 308033 kWh 29.27         30.10          0.4% 358193 kWh 35.00        0.4% 19.19        0.3% 386019 kWh 37.72        0.4% -            0.0% 395766 kWh 38.67        0.4% -            0.0%
Traffic Control - EBCE (Brilliant 100) 298960 kWh -             -              0.0% 347643 kWh -            0.0% -            0.0% 374649 kWh -            0.0% -            0.0% 384109 kWh -            0.0% -            0.0%
Vehicle Fleet 2,371              2,225.26    2,240.96    31.1% 2,605.88  31.1% 1,783.94  28.4% 2,808.32  31.1% 1,667.55  28.4% 2,879.23  31.1% 1,698.58  28.4%
Fleet Vehicles - Gasoline 190262 gallons 1,681.44    1,690.60    23.5% 221244 gallons 1,965.90  23.5% 1,345.82  21.4% 238431 gallons 2,118.61  23.5% 1,258.01  21.4% 244452 gallons 2,172.11  23.5% 1,281.42  21.4%
Fleet Vehicles - Diesel 52009 gallons 531.01       537.40       7.5% 60478 gallons 624.91     7.5% 427.80     6.8% 65176 gallons 673.45     7.5% 399.89     6.8% 66821 gallons 690.46     7.5% 407.33     6.8%
Fleet Vehicles - Flex Fuel 1717 gallons 12.81         12.97          0.2% 1997 gallons 15.08        0.2% 10.32        0.2% 2152 gallons 16.25        0.2% 9.65          0.2% 2206 gallons 16.66        0.2% 9.83          0.2%
Fleet Vehicles - Electric 71074 VMT -             -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Solid Waste Facilities 722                 929.92       -              12.9% 1,081.35  12.9% 1,081.35  17.2% 1,165.35  12.9% 1,165.35  19.8% 1,194.78  12.9% 1,194.78  20.0%
Landfilled waste 5872 tons 882.13       -- 12.2% 6828 tons 1,025.78  12.2% 1,025.78  16.3% 7359 tons 1,105.46  12.2% 1,105.46  18.8% 7544 tons 1,133.38  12.2% 1,133.38  18.9%
Composted waste 686 tons 47.79         -- 0.7% 798 tons 55.57        0.7% 55.57        0.9% 860 tons 59.89        0.7% 59.89        1.0% 882 tons 61.40        0.7% 61.40        1.0%
Water and Wastewater Treatment 203                 76.83         84.20         1.2% 97.91        1.2% 84.03        1.3% 105.52     1.2% 72.39        1.2% 108.18     1.2% 74.22        1.2%
ACWD Energy Usage (electricity) 192233 kWh 8.78           4.49            0.1% 223536 kWh 5.22          0.1% 2.86          0.0% 240901 kWh 5.62          0.1% -            0.0% 246984 kWh 5.76          0.1% -            0.0%
USD Energy Consumption (electricity) 224665 kWh 10.27         21.95          0.3% 261250 kWh 25.53        0.3% 14.00        0.2% 281544 kWh 27.51        0.3% -            0.0% 288653 kWh 28.20        0.3% -            0.0%
USD Energy Consumption (natural gas) 1913 therms 10.17         10.16          0.1% 2225 therms 11.81        0.1% 11.81        0.2% 2397 therms 12.73        0.1% 12.73        0.2% 2458 therms 13.05        0.1% 13.05        0.2%
USD Flaring -- -- 8.96           -- 0.1% -- -- 10.42        0.1% 10.42        0.2% -- -- 11.23        0.1% 11.23        0.2% -- -- 11.51        0.1% 11.51        0.2%
USD Combustion -- -- 0.45           -- 0.0% -- -- 0.52          0.0% 0.52          0.0% -- -- 0.56          0.0% 0.56          0.0% -- -- 0.58          0.0% 0.58          0.0%
USD Nitrification/Denitrification -- -- 4.71           -- 0.1% -- -- 5.48          0.1% 5.48          0.1% -- -- 5.90          0.1% 5.90          0.1% -- -- 6.05          0.1% 6.05          0.1%
USD Discharge to Rivers & Estuaries -- -- 33.48         -- 0.5% -- -- 38.94        0.5% 38.94        0.6% -- -- 41.96        0.5% 41.96        0.7% -- -- 43.02        0.5% 43.02        0.7%
Total Municipal Emissions 10,391           7,669.23    7,209.21    100.0% 8,383.16  100.0% 6,285.85  100.0% 9,034.39  100.0% 5,871.50  100.0% 9,262.52  100.0% 5,983.01  100.0%


2005 Total Municipal GHG Emissions 10,391           
2030 GHG Reduction Target 55%
2030 GHG Municipal Emissions Target 5,715.05        
2030 Forecasted Municipal GHG Emissions 6,285.85        
2030 Gap 570.80           
2045 GHG Reduction Target 0%
2045 Gap 5,871.50        
2050 Gap 5,983.01        


Emissions Sector


2018 GHG Emissions 2030 GHG Emissions 2045 GHG Emissions


Activity Units
MT CO2e 


from 
Clearpath


CO2e % 
of Annual 


Total


BAU 
Activity


Units
MT CO2e from 


Clearpath


MT CO2e 
(Ascent 
calcs)


2050 GHG Emissions


BAU Leg-Adjust BAU BAU Leg-Adjust BAU BAU Leg-Adjust BAU


BAU 
Activity


Units
BAU 


Activity
Units







Employee Commute
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Employee Commute


Source VMT/year MTCO2e/year Scaling Factor VMT/year
BAU 
MTCO2e/year


Leg-Adjust BAU 
MTCO2e/year VMT/year


BAU 
MTCO2e/year


Leg-Adjust BAU 
MTCO2e/year VMT/year


BAU 
MTCO2e/year


Leg-Adjust BAU 
MTCO2e/year


Employee Commute 
(Local)-Gas 6,563,707  2,189                        7,632,544  2,545                   1,742                  8,225,461  2,743                   1,629                  8,433,164  2,812                   1,659                  
Employee Commute 
(Distance)-Gas 947,901      316                            1,102,258  368                       252                     1,187,884  396                      235                     1,217,880  406                      240                     
Total    7,511,608 2,505                           7,632,544 2,913                   1,994                     8,225,461 3,139                   1,864                     8,433,164 3,218                   1,899                  
Source: Municipal commute inventory data provided in ClearPath


Employment


2030 20502018 2045







Buildings and Facilities
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Electricity


Source MWh/year
Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


Total MT 
CO2e/year


Scale Factor
BAU 


MWh/year
Leg-Adjust BAU 


MWh/year


Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


BAU 
MWh/year


Leg-Adjust BAU 
MWh/year


Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


BAU 
MWh/year


Leg-Adjust BAU 
MWh/year


Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


Electricity - PG&E 2,919                       206.29 0.034 0.004 285                   3,394                3,140                113.0356 0.0189 0.0022 332                   168                   3,658                3,263                0 0 0 357                   -                    3,750                3,306                0 0 0 366                   -                    
Electricity - EBCE (Brilliant 100) 2,328                       0 0 0 -                    2,707                2,505                0 0 0 -                    -                    2,917                2,602                0 0 0 -                    -                    2,991                2,637                0 0 0 -                    -                    
Total 285                   332                   168                   Total 357                   -                    Total 366                   -                    
Source: Municipal building energy data provided in ClearPath


Natural Gas


CO2 CH4 N2O
Natural Gas - ABAG Power 185,688 11.7 0.000226742 0.000005 986                   Employment 215,926            199,764            1,147                1,061                232,699            207,572            1,236                1,102                238,575            210,307            1,267                1,117                
Total 986                   1,147                1,061                1,236                1,102                1,267                1,117                
Source: Municipal building energy data provided in ClearPath


Building Energy Efficiency Assumptions
Sector Code % Reduction Notes Source


Energy efficiency 
improvement of 2013 
code above 2008 
code


30%


http://www.ener
gy.ca.gov/commi
ssion/accomplish
ments/2014_cec


Energy efficiency 
improvement of 2016 
code above 2013 
code


5%


http://www.ener
gy.ca.gov/title24/
2016standards/r
ulemaking/docu 0.443696501


Energy efficiency 
improvement of 2019 
code above 2016 
code


30%


Commercial Reduction 53.45%


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


BAU 
therms/year


Leg-Adjus BAU 
therms/year


Scale Factor


2018


therms/year
Emission Factors (lb/therm)


Commercial


Source
Total MT 


CO2e/year


Employment


2030 20452018 2050


2050


BAU 
therms/year


Leg-Adjus BAU 
therms/year


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


2030 2045
BAU Total 


CO2e 
(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


BAU 
therms/year


Leg-Adjus BAU 
therms/year







Street Lights and Traffic Signals
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Electricity


Source MWh/year
Emission Factor 
(lb CO2/MWh)


Emission Factor 
(lb CH4/MWh)


Emission Factor 
(lb N2O/MWh)


Total MT 
CO2e/year


Scale Factor
BAU 


MWh/year
Emission Factor 
(lb CO2/MWh)


Emission Factor 
(lb CH4/MWh)


Emission Factor 
(lb N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


BAU 
MWh/year


Emission Factor 
(lb CO2/MWh)


Emission Factor 
(lb CH4/MWh)


Emission Factor 
(lb N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


BAU 
MWh/year


Emission Factor 
(lb CO2/MWh)


Emission Factor 
(lb CH4/MWh)


Emission Factor 
(lb N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust BAU 
Total CO2e 
(MT/year)


Streetlights - PG&E 1,514                       206.29 0.034 0.004 148                    1,760                 113.0356 0.0189 0.0022 172                    94                      1,897                 0 0 0 185                    -                     1,945                 0 0 0 190                    -                     
Streetlights - EBCE (Brilliant 100) 1,520                       0 0 0 -                     1,768                 0 0 0 -                     -                     1,905                 0 0 0 -                     -                     1,953                 0 0 0 -                     -                     
Traffic Control - PG&E 308                           206.29 0.034 0.004 30                      358                    113.0356 0.0189 0.0022 35                      19                      386                    0 0 0 38                      -                     396                    0 0 0 39                      -                     
Traffic Control - EBCE (Brilliant 100) 299                           0 0 0 -                     348                    0 0 0 -                     -                     375                    0 0 0 -                     -                     384                    0 0 0 -                     -                     
Total 178                    207                    113                    Total 223                    -                     Total 229                    -                     
Source: Municipal street light and traffic signal data provided in ClearPath


2045 20502018 2030


Employment







Vehicle Fleet
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Vehicle Fleet


Source gallons/year
Emissions 
Factor (kg 
CO2/gal)


MT 
CO2/year


Emissions Ratio 
(MT CH4/MT 


CO2)


Emissions Ratio 
(MT N2O/MT 


CO2)


Total MT 
CO2e/year


Scaling Factor gallons/year
BAU Total MT 


CO2e/year


Leg-Adjust BAU 
Total MT 


CO2e/year
gallons/year


BAU Total 
MT 


CO2e/year


Leg-Adjust 
BAU Total MT 


CO2e/year
gallons/year


BAU Total 
MT 


CO2e/year


Leg-Adjust 
BAU Total MT 


CO2e/year
Fleet Vehicles - Gasoline 190,262 8.78 1670.50 0.0000237 0.0000429 1690.60 221,244 1965.90 1345.82 238,431 2118.61 1258.01 244,452 2172.11 1281.42
Fleet Vehicles - Diesel 52,009 10.21 531.01 0.0000237 0.0000429 537.40 60,478 624.91 427.80 65,176 673.45 399.89 66,821 690.46 407.33
Fleet Vehicles - Flex Fuel 1,717 7.46                    12.81 0.0000237 0.0000429 12.97 1,997 15.08 10.32 2,152 16.25 9.65 2,206 16.66 9.83
Source: Municipal vehicle fleet data provided in ClearPath Total 2,228              Total 2,591                 1,774                 Total 2,792            1,658               Total 2,863            1,689               


Employment


205020452018 2030







Solid Waste Facilities
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Municipal-Generated Solid Waste 2018 2030 2045 2050
Landfilled waste (tons) 5872.00 6828.20 7358.63 7544.45
Composted waste (tons) 686.37 798.14 860.14 881.86
Landfilled waste emissions (MTCO2e/year) 882.13 1025.78 1105.46 1133.38
Composted waste emissions (MTCO2e/year) 47.79 55.57 59.89 61.40
Total Emissions (MTCO2e/year) 929.92 1081.35 1165.35 1194.78
Source: Municipal waste data provided in ClearPath







Water and Wastewater
Fremont Municipal Operations Greenhouse Gas Inventory and Forecasts


Electricity 2018


Source Source MWh/year
Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


Total MT 
CO2e/year


Scale Factor
BAU 


MWh/year


Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust 
BAU Total MT 


CO2e/year


BAU 
MWh/year


Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust 
BAU Total MT 


CO2e/year


BAU 
MWh/year


Emission 
Factor (lb 


CO2/MWh)


Emission 
Factor (lb 


CH4/MWh)


Emission 
Factor (lb 


N2O/MWh)


BAU Total 
CO2e 


(MT/year)


Leg-Adjust 
BAU Total MT 


CO2e/year
ACWD Energy Usage Electricity - PG&E 46                             206.29 0.034 0.004 4                        53                      113.0356 0.0189 0.0022 5                        3                        58                      0 0 0 6                        -                    59                      0 0 0 6                        -                    
ACWD Energy Usage Electricity - EBCE (Brilliant 100) 146                          0 0 0 -                    170                    0 0 0 -                    -                    183                    0 0 0 -                    -                    188                    0 0 0 -                    -                    
USD Energy Consumption (electricity) Electricity - PG&E 225                          206.29 0.034 0.004 22                      261                    113.0356 0.0189 0.0022 26                      14                      282                    0 0 0 28                      -                    289                    0 0 0 28                      -                    
Total 26                      31                      17                      Total 33                      -                    Total 34                      -                    
Source: Municipal water and wastewater energy usage data provided in ClearPath


ACWD Electricity Breakdown 2018
Total electricity consumption (kWh) 15254249
Number of PG&E accounts 16
Number of EBCE accounts 51
Electricity consumption from PG&E (%) 24%
Electricity consumption from EBCE (%) 76%


Natural Gas


CO2 CH4 N2O
USD Energy Consumption (natural gas) 1,913 11.7 0.000226742 0.000005 10                      2,225                12                      2,397                13                      2,458                13                      
Total 10                      12                      13                      13                      
Source: Municipal water and wastewater energy data provided in ClearPath


Wastewater Treatment Processes 2018 2020 2030 2045 2050
USD Flaring 8.96 9.22 10.42 11.23 11.51
USD Combustion 0.45 0.46 0.52 0.56 0.58
USD Nitrification/Denitrification 4.71 4.84 5.48 5.90 6.05
USD Discharge to Rivers & Estuaries 33.48 34.44 38.94 41.96 43.02
Total Emissions (MTCO2e/year) 47.61 48.96 55.36 59.66 61.16
Source: Municipal wastewater treatment process data provided in ClearPath


Source Scale Factor


Employment


Employment


2030


BAU 
therms/year


2018


therms/year
Emission Factors (lb/therm) Total MT 


CO2e/year


2045 2050


2030 2045 2050


BAU 
therms/year


BAU Total 
CO2e 


(MT/year)


BAU Total 
CO2e 


(MT/year)


BAU 
therms/year


BAU Total 
CO2e 


(MT/year)







Demographics
Fremont Municipal Operations Greenhouse Gas Inventories and Forecasts


Municipal Employees 2016 2017 2018 2019 2020 2021 2030 2045 2050
Fremont Total Positions 904 922 937 955 963 965 1089 1174 1204
Percent Growth from prior year -- 2% 2% 2% 1% 0% -- -- --
Percent Growth from 2018 -- -- -- 2% 3% 3% 16% 25% 28%


Employment Average Annual Growth Rate 2016 - 20211.35%
Employment Growth Rate 2030 to 2050 0.50% By 2030 the City will be built out and staff growth is likely to slow. Assuming a lower growth rate post-2030







Assumptions and Conversion Factors
Milpitas Municipal Operations Greenhouse Gas Inventories and Forecasts


Category Value
g/MT 1000000
g/lb 453.592
g/kg 1000
lb/MT 2204.622622
kg/MT 1000
MT/ton 0.907185
g/ton 907185
lb/kg 2.20462
kWh/MWh 1000
MWh/GWh 1000
gal/cubic foot 7.480519481
gal/Liter 0.264172052
Liter/gallon 3.785411784
gallon/acrefoot 325851.429
days/year 365
MMBTU/gallon (diesel) 0.1374
MMBTU/scf (natural gas) 0.001037


Source (Select) IPCC Fifth Assessment Report (Avg) <--drop down selection
CO2 1
CH4 28
N2O 265
Source CO2 GWP CH4 GWP N2O GWP
IPCC Fourth Assessment Report (w/o 
climate carbon feedback) 1 25 265
IPCC Fourth Assessment Report (with 
climate carbon feedback) 1 34 298


IPCC Fourth Assessment Report (Avg) 1 25 298
IPCC Fifth Assessment Report (Avg) 1 28 265
IPCC Third Assessment Report 1 23 296
IPCC Second Assessment Report 1 21 310
Electricity Emission Factors 2018 2020 2030 2045/2050 Source


PG&E EF (lb CO2/MWh)
206.29 189.33 113.04 0


https://www.theclimateregistry.org/our-members/cris-
public-reports/


CAMX EF (lb CH4/MWh)
0.034 0.03148 0.01889 0


eGRID (https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-egrid)


CAMX EF (lb N2O/MWh)
0.004 0.00370 0.00222 0


eGRID (https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-egrid)


CAMX EF (lb CO2/MWh)
496.50 459.72222 275.83333 0


eGRID (https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-egrid)


RPS Target Year 2018 2020 2030 2045
PG&E


Percent Renewable 27% 33% 60% 100%


Fuel Emission Factor/Emission Ratio Unit Source
8.78 kg CO2/gal


0.0000237 MT CH4/MT CO2
0.0000429 MT N2O/MTO CO2


10.21 kg CO2/gal
0.0000237 MT CH4/MT CO2
0.0000429 MT N2O/MTO CO2


Ethanol (transport fuel)


0.01                                                            MT CO2e/gal


City of Fremont 
2018 Municipal 
Inventory,  
ClearPath


Light-duty Passenger Vehicle 0.000333464 MTCO2e/VMT Fremont 2018 Communitywide Inventory
2018 EMFAC Emission Factors


Conversion Factors


RPS Requirements


Fuel Emission Factors


Climate Registry 
2020 Default 
Emission Factors


Gasoline (transport fuel)


Diesel (transport fuel)


GWP







All Vehicles Emission Factor - 2020


Vehicle type VMT/year
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


All other buses 4,643,937           0.04% 1193.683482 0.0233614 0.188459806 0.0012443            Heavy
LDA 6,523,779,149   52.93% 288.1538262 0.0166093 0.011155815 0.0002916            Light
LDT1 575,438,288       4.67% 361.7542018 0.0301902 0.019117867 0.0003677            Light
LDT2 2,664,434,919   21.62% 386.0414891 0.0190418 0.014438587 0.0003904            Light
LHD1 278,090,315       2.26% 864.4030568 0.0278325 0.059663021 0.0008810            Heavy
LHD2 63,709,752         0.52% 911.2839473 0.0194857 0.087502027 0.0009350            Heavy
MCY 44,428,850         0.36% 216.5727495 0.2847786 0.048151733 0.0002373            Light
MDV 1,348,846,725   10.94% 468.5948162 0.0278804 0.019926921 0.0004747            Light
MH 6,828,824           0.06% 1732.530466 0.0258245 0.072556971 0.0017525            Heavy
Motor coach 3,044,582           0.02% 1841.30317 0.0055946 0.290098064 0.0019183            Heavy
OBUS 10,874,868         0.09% 1839.622447 0.0360699 0.039799326 0.0018512            Heavy
PTO 7,288,124           0.06% 2167.435195 0.0068904 0.341480298 0.0022581            Heavy
SBUS 4,340,155           0.04% 1189.488691 0.2241499 0.170771787 0.0012410            Heavy
T6 206,888,860       1.68% 1308.500327 0.0223864 0.17622473 0.0013558            Heavy
T7 549,249,541       4.46% 1754.69119 0.0939824 0.278600405 0.0018312            Heavy
UBUS 34,387,589         0.28% 1243.451202 0.1238886 0.168828324 0.0012917            Heavy
Total 12,326,274,478 100% 0.0004466            All
Total 0.0003410            Light
Total 0.0014545            Heavy


Source: EMFAC2021 (v1.0.1) Emissions Inventory
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045, 2050
Season: Annual
Vehicle Classification: EMFAC2011 Categories







All Vehicles Emission Factor - 2030


Vehicle type VMT/day
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


All other buses 24,738            0.05% 931.5833 0.0004654 0.1464319 0.0009704       Heavy
LDA 26,909,427    56.10% 203.42916 0.0010266 0.0032703 0.0002043       Light
LDT1 2,607,643      5.44% 245.70082 0.001708 0.0038413 0.0002468       Light
LDT2 8,159,751      17.01% 252.42055 0.0016913 0.0040108 0.0002535       Light
LHD1 986,654          2.06% 706.99308 0.0053992 0.0391495 0.0007175       Heavy
LHD2 258,642          0.54% 694.84406 0.0053524 0.060985 0.0007112       Heavy
MCY 238,682          0.50% 214.7024 0.3339695 0.0663462 0.0002416       Light
MDV 5,085,692      10.60% 303.00336 0.0017412 0.0052327 0.0003044       Light
MH 32,332            0.07% 1350.8768 0.0049012 0.0515752 0.0013647       Heavy
Motor coach 12,890            0.03% 1312.5561 0.0008681 0.2063155 0.0013673       Heavy
OBUS 23,055            0.05% 1572.2952 0.007304 0.0151664 0.0015765       Heavy
PTO 15,737            0.03% 1868.9257 0.0012272 0.2937691 0.0019468       Heavy
SBUS 18,887            0.04% 889.24015 0.0032136 0.0890285 0.0009129       Heavy
T6 1,213,717      2.53% 945.85316 0.0008124 0.1304328 0.0009804       Heavy
T7 2,294,071      4.78% 1193.3168 0.0300227 0.188729 0.0012442       Heavy
UBUS 81,851            0.17% 1613.5378 1.7952825 0.2781594 0.0017375       Heavy
Total 47,963,769    0.0003141       All
Total 0.0002283       Light
Total 0.0010576       Heavy


Source: EMFAC2017 (v1.0.2) Emission Rates
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045
Season: Annual
Vehicle Classification: EMFAC2011 Categories







All Vehicles Emission Factor - 2045


Vehicle type VMT/day
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


All other buses 30,997            0.06% 865.486218 0.000481 0.1360424 0.0009016        Heavy
LDA 30,129,146    55.77% 178.994777 0.0005611 0.002979 0.0001798        Light
LDT1 2,931,472       5.43% 212.668747 0.000612 0.0029162 0.0002135        Light
LDT2 9,015,765       16.69% 213.055215 0.0008033 0.0031118 0.0002139        Light
LHD1 1,120,599       2.07% 625.819081 0.0038652 0.0385823 0.0006362        Heavy
LHD2 304,489          0.56% 614.924291 0.0047671 0.0583718 0.0006305        Heavy
MCY 265,951          0.49% 214.360642 0.3288461 0.0659558 0.0002410        Light
MDV 5,773,301       10.69% 257.237625 0.0008146 0.0042174 0.0002584        Light
MH 37,816            0.07% 1224.27964 0.0036976 0.0520417 0.0012382        Heavy
Motor coach 15,131            0.03% 1171.63987 0.0008405 0.1841655 0.0012205        Heavy
OBUS 22,797            0.04% 1404.47506 0.0039152 0.0235599 0.0014108        Heavy
PTO 15,502            0.03% 1554.7661 0.001217 0.2443876 0.0016196        Heavy
SBUS 26,550            0.05% 754.699341 0.0018792 0.0570307 0.0007699        Heavy
T6 1,434,418       2.66% 844.380401 0.0006497 0.1168183 0.0008754        Heavy
T7 2,813,936       5.21% 1023.60757 0.0269193 0.1618208 0.0010672        Heavy
UBUS 82,036            0.15% 1612.57342 1.7952821 0.2781898 0.0017366        Heavy
Total 54,019,908    0.0002778        All


0.0001980        Light
0.0009276        Heavy


Source: EMFAC2017 (v1.0.2) Emission Rates
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045
Season: Annual
Vehicle Classification: EMFAC2011 Categories







All Vehicles Emission Factor - 2050


Vehicle type VMT/day
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


All other buses 32,833             0.06% 856.84795 0.0004807 0.1346846 0.0008926        Heavy
LDA 30,992,468     55.69% 178.25158 0.0005501 0.0029743 0.0001791        Light
LDT1 3,020,220        5.43% 210.85703 0.0005887 0.0029125 0.0002116        Light
LDT2 9,271,052        16.66% 211.05779 0.0007728 0.0030806 0.0002119        Light
LHD1 1,154,582        2.07% 618.41905 0.0038405 0.0389837 0.0006289        Heavy
LHD2 315,261           0.57% 607.76173 0.0047344 0.0581372 0.0006233        Heavy
MCY 273,281           0.49% 214.3227 0.3282176 0.0659018 0.0002410        Light
MDV 5,937,385        10.67% 254.52164 0.0007567 0.0041569 0.0002556        Light
MH 39,242             0.07% 1211.9398 0.0028185 0.051501 0.0012257        Heavy
Motor coach 15,877             0.03% 1167.3374 0.0008429 0.1834892 0.0012160        Heavy
OBUS 23,198             0.04% 1391.1008 0.0020621 0.0238274 0.0013975        Heavy
PTO 15,986             0.03% 1494.9819 0.0012041 0.2349903 0.0015573        Heavy
SBUS 27,077             0.05% 724.03205 0.0016924 0.0502326 0.0007374        Heavy
T6 1,487,978        2.67% 833.20265 0.0005761 0.1152659 0.0008638        Heavy
T7 2,966,702        5.33% 1017.412 0.0263809 0.1608182 0.0010608        Heavy
UBUS 82,036             0.15% 1612.5736 1.7952824 0.2782234 0.0017366        Heavy
Total 55,655,179     0.0002768        All


0.0001967        Light
0.0009205        Heavy


Source: EMFAC2017 (v1.0.3) Emission Rates
Region Type: County
Region: Alameda
Calendar Year: 2050
Season: Annual
Vehicle Classification: EMFAC2011 Categories







Appendix C - Attachment II


Municipal GHG Measure 
Quantification Calculations 







Measure 
Number


Measure 2030 2045 2050


BU-1 Transition to 100 percent clean electricity consumption.             367               -                 -   
BU-6 Require new City buildings to be all electric and low carbon.               59           155           186 
BU-7 Retrofit existing City buildings to be all electric and low carbon.             346           785           982 


BU-13 Reduce water consumption in buildings.                  1               -                 -   


IN-6
Replace the City's gasoline and diesel-powered fleet vehicles and other equipment with low-emission and zero-
emission vehicles.


            683        1,458        1,587 


LU-2 Reduce vehicle miles traveled (VMT) and single-occupancy vehicle trips, as identified in Fremont’s General Plan.             222           386           497 


LU-3 Encourage the adoption of zero-emission passenger vehicles.             102           133           154 
MW-5 Establish and advance zero waste targets and policies.             467           900        1,059 
NL-3 Implement the City's Urban Forest Management Plan.             482        1,085        1,286 


Total Reductions from Measures          2,730        4,903        5,750 
Reduction Needed for Target             571        5,872        5,983 


Gap Needed to Achieve Target*        (2,159)           968           233 
Total Municipal Emissions          3,556           968           233 


*negative numbers mean target has been achieved; positive values means there is a gap







BU-1


2018 2030 2045 2050
Total electricity emissions from Buildings and Facilities (MTCO2e) 285        168            -           -           
Total electricity emissions from Street Lights and Traffic Signals (MTCO2e) 178        113            -           -           


Additional electricity emissions from other measures (MTCO2e)
ME-2 8                 -           -           
ME-3 47              -           -           


MVF-7 26              -           -           
MEC-8 4                 -           -           


Total GHG Reductions (MTCO2e) 367            -           -           


Transition to 100 percent clean electricity consumption.







BU-6


2018 2025 2030 2045 2050
All-electric new municipal development starting in 2026
Annual municipal natural gas usage with legislative reductions 
(therms) 185,688 203,327 215,926 232,699 238,575
New natural gas usage starting in 2026 (therms) 12,599 29,373 35,249
Percent of new municipal development starting in 2026 that will 
be all electric 100% 100% 100%
Reduced municipal natural gas usage from all-electric new 
nonresidential development starting in 2026 (therms) 12,599 29,373 35,249
GHG reductions from new municipal natural gas savings (MTCO2e) 67            155          186          


Additional electricity usage from fuel switching
Total therms offset from natural gas heating use (therms) 12,599 29,373 35,249


Efficiency Assumptions
Assumed average efficiency of natural gas heating (conservative) 
[1] 78%
Assumed average efficiency of electric heating [2] 100%


Total electricity needed to offset natural gas heating (MWh) 288          671          806          
Fremont weighted municipal electricity emissions factor 
(MTCO2e/MWh) 0.03         0 0
Additional GHG emissions from electricity use (MTCO2e) 8               -           -           
Total GHG Reductions (MTCO2e) 59            155          186          


Sources:
[1] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for-residential-
customers/heat-
gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%205
0%25


[2] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home-heating-
systems/electric-resistance-
heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.


Require new City buildings to be all electric and low carbon.







BU-7


2018 2030 2045 2050
Removal of natural gas from existing municipal
Existing municipal natural gas usage (therms) 185,688 185,688 185,688 185,688
Target electrification rate for existing non-residential [1] 13% 49% 65%
Target electrification rate for existing municipal 40% 80% 100%
Reduction in natural gas usage (therms) 74,275       148,550   185,688   
GHG reductions from existing municipal natural gas savings (MTCO2e) 393             785           982           


Additional electricity usage from fuel switching
Total therms offset from natural gas heating use (therms) 74,275       148,550   185,688   


Efficiency Assumptions


Assumed average efficiency of natural gas heating (conservative) [2] 78%
Assumed average efficiency of electric heating [3] 100%


Total electricity needed to offset natural gas heating (MWh) 1,697          3,395       4,244       


Fremont weighted municipal electricity emissions factor (MTCO2e/MWh) 0.03            0 0
Additional GHG emissions from electricity use (MTCO2e) 47               -            -            
Total GHG Reductions (MTCO2e) 346             785           982           


Electrification target interpolation [1] Year Target
2040 32%
2045 49%
2050 65%


Sources:


Retrofit existing City buildings to be all electric and low carbon.


[1] Mozingo. 2021. Zero-Carbon Buildings in California: A Feasibility Study
[2] Energy Solutions Center. 2021. Natural Gas Furnaces. Available: https://naturalgasefficiency.org/for-residential-
customers/heat-
gas_furnace/#:~:text=All%20furnaces%20built%20and%20sold,furnace%20with%20standing%20pilot%20%E2%80%93%
2050%25


[3] U.S. DOE. 2021. Electric Resistance Heating. Available: https://www.energy.gov/energysaver/home-heating-
systems/electric-resistance-
heating#:~:text=Electric%20resistance%20heating%20is%20100,the%20fuel's%20energy%20into%20electricity.







BU-13


2018 2030 2045 2050
Annual total municipal water use (MG) [1] 163.51      190.14           204.91      210.09      
Annual total municipal water-related electricity use (kWh) [1] 192,233    223,536         240,901    246,984    
Percent municipal employment growth from 2018 16% 25% 28%
Indoor - Annual total municipal water use (MG) 8.18          9.51               10.25        10.50        
Indoor - Annual total municipal water-related electricity use (kWh) [1] 9,612        11,177           12,045      12,349      
Outdoor - Annual total municipal water use (MG) 155.34      180.63           194.67      199.58      
Outdoor - Annual total municipal water-related electricity use (kWh) [1] 182,621    212,359         228,856    234,635    
Percent of municipal water usage for indoor use 5%
Percent of municipal water usage for outdoor use 95%
Electricity consumption from PG&E (%) 24%
Electricity consumption from EBCE (%) 76%


INDOOR WATER USAGE 2018 2030 2045 2050
Water-related electricity usage in new municipal facilities [1]
PG&E electricity usage (kWh) 2,295        2,669             2,876        2,949        
EBCE electricity usage (kWh) 7,316        8,508             9,169        9,400        


PG&E electricity usage in new municipal facilities (kWh) 374                581           654           
EBCE electricity usage in new municipal facilities (kWh) 1,191             1,852        2,084        


Percent reduction in water usage in new development [2] 50% 50% 50%
PG&E reduced electricity usage (kWh) 187                291           327           
EBCE reduced electricity usage (kWh) 596                926           1,042        
PG&E emissions factor (MTCO2e/MWh) 0.051779109 0 0
EBCE emissions factor (MTCO2e/MWh) 0 0 0
GHG reductions in new municipal facilites (MTCO2e) 0.01               -            -            


Water-related electricity usage in existing municipal facilites
PG&E electricity usage (kWh) 2,295        2,295             2,295        2,295        
EBCE electricity usage (kWh) 7,316        7,316             7,316        7,316        
Percent reduction in water usage in existing municipal facilites [2] 30% 40% 50%
PG&E reduced electricity usage (kWh) 689                918           1,148        
EBCE reduced electricity usage (kWh) 2,195             2,927        3,658        
PG&E emissions factor (MTCO2e/MWh) 0.051779109 0 0
EBCE emissions factor (MTCO2e/MWh) 0 0 0
GHG reductions in existing municipal facilites (MTCO2e) 0.0                 -            -            


Sources:
[1] Cityof Fremont, 2018 Municipal Inventory, ClearPath


OUTDOOR WATER USAGE 2018 2030 2045 2050
PG&E electricity usage (kWh) 43,611      50,713           54,652      56,032      
EBCE electricity usage (kWh) 139,010    161,647         174,204    178,603    
Percent reduction in water usage in new development [2] 50% 75% 80%
PG&E reduced electricity usage (kWh) 25,356           40,989      44,826      
EBCE reduced electricity usage (kWh) 80,823           130,653    142,882    
PG&E emissions factor (MTCO2e/MWh) 0.051779109 0 0
EBCE emissions factor (MTCO2e/MWh) 0 0 0
GHG reductions in new municipal facilites (MTCO2e) 1.3                 -            -            
Total GHG Reductions (MTCO2e) 1.4                 -            -            


Source:


Reduce water consumption in buildings.


[2] CAPCOA. 2010. Quantifying Greenhouse Gas Mitigation Measures. WUW-1. Available: http://www.capcoa.org/wp-
content/uploads/downloads/2010/09/CAPCOA-Quantification-Report-9-14-Final.pdf
WUW-1: 20% for residential and 31% for nonresidential low-flow fixtures. Assuming increase for ultra-low-flow, especially in new development


[1] https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/Update2018/Final/SupportingDocs/Water-Portfolios-and-







IN-6


Conversion of Gasoline Vehicles to EVs 2018 2030 2045 2050
Fleet vehicles - Gasoline VMT [1] 2,505,392  2,913,371  3,139,690  3,218,971  
Percent municipal employment growth from 2018 16% 25% 28%
Fleet vehicles - Gasoline emissions (MTCO2e) [1] 1,691           1,346          1,258          1,281          
Fleet vehiles - Gasoline consumption (gallons) [1] 190,262      221,244      238,431      244,452      
Gasoline miles/gallon 13.17 13.17 13.17 13.17
Target conversion rate to EV 40% 100% 100%
Gasoline equivalent eVMT 1,165,348  3,139,690  3,218,971  
Equivalent GHG emissions avoided from converting gasoline 
vehicles to EVs (MTCO2e) 538              1,258          1,281          


Additional GHG emissions from EV charger use
Average Efficiency of EV LDV (kWh/100-mi) [2] 34                34                34                
Charged amount (kWh) 391,883      1,055,815  1,082,476  
Fremont weighted municipal electricity emissions factor 
(MTCO2e/MWh) 0.03            -               -               
Additional GHG emissions from EVs (MTCO2e) 11                -               -               
Subtotal GHG Reductions (MTCO2e) 528              1,258          1,281          


CONVERSION OF DIESEL VEHICLES TO EVS 2018 2030 2045 2050
Fleet vehicles - Diesel consumption (gallons) [1] 52,009        60,478        65,176        66,821        
Fleet vehicles - Diesel emissions (MTCO2e) [1] 537              428              400              407              
Diesel miles/gallon [3] 39                41                41                
Diesel VMT 2,368,925  2,640,063  2,714,283  
Target conversion rate to EV 40% 50% 75%
Diesel equivalent eVMT 947,570      1,320,032  2,035,712  
Equivalent GHG emissions avoided from converting diesel 
vehicles to EVs (MTCO2e) 171              200              305              


Additional GHG emissions from EV charger use
Average Efficiency of EV LDT (kWh/100-mi) [4] 58                58                58                
Charged amount (kWh) 549,591      765,618      1,180,713  
Fremont weighted municipal electricity emissions factor 
(MTCO2e/MWh) 0.03            -               -               
Additional GHG emissions from EVs (MTCO2e) 15                -               -               
Subtotal GHG Reductions (MTCO2e) 156              200              305              


TOTAL GHG REDUCTIONS (MTCO2e) 683              1,458          1,587          


Sources:


[1] City of Fremont. 2018 Municipal Inventory, ClearPath


[2] fueleconomy.gov, all-electric LDV
[3] EMFAC2021
[4] fueleconomy.gov, all-electric pickup trucks


Replace the City's gasoline and diesel-powered fleet vehicles and other equipment with low-emission and zero-
emission vehicles.







LU-2


Employee Commute (Local) 2018 2030 2045 2050
Employee Commute (local) VMT 6,563,707  7,632,544   8,225,461   8,433,164   
Percent reduction in employee commute (local) VMT from TDM measures 12% 21% 27%
Reduction in employee commute (local) VMT from TDM measures 889,361      1,741,972   2,241,468   
Employee commute (local) emissions factor (MTCO2e/mi) 0.0002283  0.0001980  0.0001967  
Subtotal GHG Reductions (MTCO2e) 203              345              441              


Employee Commute (Distance) 2018 2030 2045 2050
Employee Commute (distance) VMT 947,901     1,102,258   1,187,884   1,217,880   
Percent reduction in employee commute (distance) VMT from TDM measures 8% 18% 23%
Reduction in employee commute (distance) VMT from TDM measures 83,617         208,474      282,548      
Employee commute (distance) emissions factor (MTCO2e/mi) 0.0002283  0.0001980  0.0001967  
Subtotal GHG Reductions (MTCO2e) 19                41                56                
Total GHG Reductions (MTCO2e) 222              386              497              


Source:


Actions and Associated VMT Reduction Assumptions 2030 2045 2050


Telecommuting: provide flexible work schedules and telecommuting.


6% 15% 20%


Biking: Provide secure bicycle parking, showers, lockers and other amenities at 
City facilities to promote bicycle use by both employees and visitors.


4% 4% 4%


Transit: Expand and improve existing incentives for City employees to choose 
alternatives to single-occupant auto commuting, such as transit incentives and 
subsidies, and ridesharing services and subsidies 2% 3% 4%
Shared Mobility and Transit: Continue to partner with carshare and bikeshare 
companies to pilot employee and public transit alternatives


-- -- --


Employee commute (local) combined reduction 12% 21% 27%
Employee commute (distance) combined reduction 8% 18% 23%


Reduction = 1−[(1−A) × (1−B) × (1−C)]
Where A, B, and C are the individual measure reduction percentages for the measures to be combined in each subsector.


CAPCOA measure T-9. Provide End-of-Trip Bicycle Facilities (0.1% - 4.4%). 
Max reduction achieved if City provides parking, showers, bike lockers, and 
personal lockers. This would not apply to employee commute (distance) 
CAPCOA measure T-7. Provide Ridesharing Program (0-8.0%)
CAPCOA measure T-8. Implement Subsidized or Discounted Transit Program 
(0-5.5%). Max reduction achieved if 100% of transit fare is subsidized and all 
employees are eligible.
According to Draft CAPCOA 2021, these types of measures yield minimal 
GHG reductions. Not quantified here.


According to employee commute survey data, 51.45% of employees work 5 
days a week. Assuming the rest commute 4 days a week, the 5-day a week 
employees make up 57% of the total VMT. If half of the 5-day a week 
employees go down to 4-days in the office per week, that constitutes a 20% 
reduction in their VMT, or overall a .2*57/2 = 5.7% reduction in overall 
VMT.


Reduce vehicle miles traveled (VMT) and single-occupancy vehicle trips, as identified in Fremont’s General Plan.


[1] fueleconomy.gov, all-electric LDV


Rationale
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Conversion of MEC-9 Reduced Employee Commute VMT to eVMT 2018 2030 2045 2050
MEC-9 Reduced Employee Commute (local) VMT 6,563,707  6,743,184   6,483,489   6,191,697   
MEC-9 Reduced Employee Commute (distance) VMT 947,901      1,018,640   979,410       935,332       
Total MEC-9 Reduced Employee Commute VMT 7,511,608  7,761,824   7,462,900   7,127,028   
Target conversion rate to from gasoline VMT to eVMT 6% 9% 11%
Gasoline equivalent eVMT 465,709       671,661       783,973       
Total employee commute emissions factor (MTCO2e/mi) 0.0002283  0.0001980  0.0001967  
Subtotal GHG Reductions (MTCO2e) 106              133              154              


Additional GHG emissions from EV charger use
Average Efficiency of EV LDV (kWh/100-mi) [1] 34                 34                 34                 
Charged amount (kWh) 156,609       225,866       263,635       


Fremont weighted municipal electricity emissions factor (MTCO2e/MWh) 0.03             -               -               
Additional GHG emissions from EVs (MTCO2e) 4                   -               -               
Subtotal GHG Reductions (MTCO2e) 102              133              154              


Source:


Actions and Associated VMT Reduction Assumptions 2030 2045 2050


EV/Alternatively-Fueled Vehicles: Provide preferential parking and/or other 
benefits for carpool and alternative fuel vehicles at City facilities, to encourage and 
reward carpooling and ownership of alternative fuel vehicles.


6% 9% 11%


2017 Employee Commute survey data: 
12.15% of employees who take a motor 
vehicle to work have a hybrid, PHEV, or 
PBEV. 
CAPCOA measure T-13. Provide EV Charging 
Infrastructure (0-11.9%).


Rationale


Encourage the adoption of zero-emission passenger vehicles.


[1] fueleconomy.gov, all-electric LDV
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2018 2030 2045 2050
Total forecasted emissions from solid waste 930 1,081 1,165 1,195
Estimated diversion rate for Fremont 56%
Targeted diversion rate 75% 90% 95%
Adjusted forecasted emissions from solid waste (MTCO2e) 614        265     136     
Total GHG Reductions (MTCO2e) 467 900 1,059


Establish and advance zero waste targets and policies.
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2018 2030 2045 2050


Percent tree coverage communitywide (existing and targets) [1] 14% 21% 29% 31%
New tree coverage communitywide (acres) 1,435                3,228                3,826                


Percent new tree coverage acres on City-owned land or right-of-way 20% 20% 20%
Additional sequestration from new tree coverage on City-owed land or 
right-of-way 482                    1,085                1,286                
Total GHG Reductions (MTCO2e) 482                   1,085                1,286                


Fremont Tree Canopy Assessment Info [1] 2018
Percent Tree 
Coverage


Fremont urban tree canopy (acres) 3,239                14%
Possible planting area (acres) 3,826                17%
Unsuitable area (acres) 15,488              69%
Total land area (acres) 22,553              
Fremont trees total carbon storage (tons of carbon) 235,000
Fremont trees annual carbon sequestration (tons of CO2/year) 6,000
Carbon sequestration per area (MTCO2e/acre) 1.68                   


Source:


Implement the City's Urban Forest Management Plan.


[1] City of Fremont. 2020. Urban Tree Canopy Assessment







Assumptions and Conversion Factors
Milpitas Municipal Operations Greenhouse Gas Inventories and Forecasts


Category Value
g/MT 1000000
g/lb 453.592
g/kg 1000
lb/MT 2204.622622
kg/MT 1000
MT/ton 0.907185
g/ton 907185
lb/kg 2.20462
kWh/MWh 1000
MWh/GWh 1000
gal/cubic foot 7.480519481
gal/Liter 0.264172052
Liter/gallon 3.785411784
gallon/acrefoot 325851.429
days/year 365
MMBTU/gallon (diesel) 0.1374
MMBTU/scf (natural gas) 0.001037
therms/scf 0.01037
kwh/therm 29.3001111


Source (Select) IPCC Fifth Assessment Report (Avg) <--drop down selection
CO2 1
CH4 28
N2O 265
Source CO2 GWP CH4 GWP N2O GWP
IPCC Fourth Assessment Report (w/o 
climate carbon feedback) 1 25 265
IPCC Fourth Assessment Report (with 
climate carbon feedback) 1 34 298


IPCC Fourth Assessment Report (Avg) 1 25 298
IPCC Fifth Assessment Report (Avg) 1 28 265
IPCC Third Assessment Report 1 23 296
IPCC Second Assessment Report 1 21 310
Electricity Emission Factors 2018 2020 2030 2045/2050 Source


PG&E EF (lb CO2/MWh) 206.29 189.33 113.04 0
https://www.theclimateregistry.org/our-
members/cris-public-reports/


CAMX EF (lb CH4/MWh) 0.034 0.03148 0.01889 0
eGRID (https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-egrid)


CAMX EF (lb N2O/MWh) 0.004 0.00370 0.00222 0
eGRID (https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-egrid)


CAMX EF (lb CO2/MWh)
496.50 459.72222 275.83333 0


eGRID (https://www.epa.gov/energy/emissions-
generation-resource-integrated-database-egrid)


PG&E EF (MTCO2e/MWh) 0.094484198 0.086725782 0.051779109 0 calculated


RPS Target Year 2018 2020 2030 2045
PG&E


Percent Renewable 27% 33% 60% 100%
Increase in Renewables (from 2018) 6% 33%


Fuel Emission Factor Unit Source
8.78 kg CO2/gal


0.0000237 MT CH4/MT CO2
0.0000429 MT N2O/MTO CO2


10.21 kg CO2/gal
0.0000237 MT CH4/MT CO2
0.0000429 MT N2O/MTO CO2


Fuel Emission Factor Unit Source
10.21 kg CO2/gal


0.9 g CH4/MMBTU
0.4 g N2O/MMBTU


22.5091702 lb CO2/gal
0.000272586 lb CH4/gal
0.000121149 lb N2O/gal
0.010228012 MTCO2/gal


0.05444 kg CO2/scf
0.9 g CH4/MMBTU
0.9 g N2O/MMBTU


11.57372351 lb CO2/therm
0.000272586 lb CH4/therm
0.000272586 lb N2O/therm


0.00528598 MTCO2/therm


Fuel Emission Factors


Diesel


Climate Registry 
2019 Default 
Emission Factors


Natural Gas


Conversion Factors


GWP


RPS Requirements


Fuel Emission Factors


Gasoline (transport fuel) Climate Registry 
2020 Default 
Emission FactorsDiesel (transport fuel)







All Vehicles Emission Factor - 2020 Diesel VMT/gallon 


Vehicle type VMT/year
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


Diesel VMT 
(VMT/year)


Diesel Fuel 
Consumption 
(gallons/year)


Diesel 
VMT/gallon


All other buses 4,643,937               0.04% 1193.683482 0.0233614 0.188459806 0.0012443            Heavy 33,998,638            904,087           37.61
LDA 6,523,779,149        52.93% 288.1538262 0.0166093 0.011155815 0.0002916            Light
LDT1 575,438,288           4.67% 361.7542018 0.0301902 0.019117867 0.0003677            Light
LDT2 2,664,434,919        21.62% 386.0414891 0.0190418 0.014438587 0.0003904            Light
LHD1 278,090,315           2.26% 864.4030568 0.0278325 0.059663021 0.0008810            Heavy
LHD2 63,709,752             0.52% 911.2839473 0.0194857 0.087502027 0.0009350            Heavy
MCY 44,428,850             0.36% 216.5727495 0.2847786 0.048151733 0.0002373            Light
MDV 1,348,846,725        10.94% 468.5948162 0.0278804 0.019926921 0.0004747            Light
MH 6,828,824               0.06% 1732.530466 0.0258245 0.072556971 0.0017525            Heavy
Motor coach 3,044,582               0.02% 1841.30317 0.0055946 0.290098064 0.0019183            Heavy
OBUS 10,874,868             0.09% 1839.622447 0.0360699 0.039799326 0.0018512            Heavy
PTO 7,288,124               0.06% 2167.435195 0.0068904 0.341480298 0.0022581            Heavy
SBUS 4,340,155               0.04% 1189.488691 0.2241499 0.170771787 0.0012410            Heavy
T6 206,888,860           1.68% 1308.500327 0.0223864 0.17622473 0.0013558            Heavy
T7 549,249,541           4.46% 1754.69119 0.0939824 0.278600405 0.0018312            Heavy
UBUS 34,387,589             0.28% 1243.451202 0.1238886 0.168828324 0.0012917            Heavy
Total 12,326,274,478     100% 0.0004466            All
Total 0.0003410            Light
Total 0.0014545            Heavy


Source: EMFAC2021 (v1.0.1) Emissions Inventory
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045, 2050
Season: Annual
Vehicle Classification: EMFAC2011 Categories
Units:  miles/year for CVMT and EVMT, trips/year for Trips, kWh/year for Energy Consumption, tons/year for Emissions, 1000 gallons/year for Fuel Consumption







All Vehicles Emission Factor - 2030 Diesel VMT/gallon 


Vehicle type VMT/year
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


Diesel VMT 
(VMT/year)


Diesel Fuel 
Consumption 
(gallons/year)


Diesel 
VMT/gallon


All other buses 5,048,009            0.03% 1088.82781 0.01696887 0.172163849 0.0011349               Heavy 24,279,348      619,841            39.17
LDA 8,077,583,907    50.88% 227.582619 0.00721152 0.006474534 0.0002295               Light
LDT1 527,671,000       3.32% 308.332289 0.01293127 0.010166327 0.0003114               Light
LDT2 3,750,714,998    23.63% 314.942564 0.00932588 0.008352279 0.0003174               Light
LHD1 392,438,641       2.47% 683.85618 0.01195015 0.045922024 0.0006964               Heavy
LHD2 95,830,306          0.60% 730.700381 0.00869108 0.077865567 0.0007516               Heavy
MCY 54,355,964          0.34% 202.627937 0.20472371 0.039991822 0.0002190               Light
MDV 2,049,823,289    12.91% 374.766147 0.01028102 0.009304585 0.0003775               Light
MH 8,247,238            0.05% 1662.30685 0.00632622 0.067909844 0.0016805               Heavy
Motor coach 3,195,968            0.02% 1736.15565 0.00218131 0.273532029 0.0018087               Heavy
OBUS 7,121,581            0.04% 1582.16775 0.02631065 0.027390499 0.0015902               Heavy
PTO 7,906,550            0.05% 1737.20969 0.00074758 0.273698093 0.0018098               Heavy
SBUS 5,371,083            0.03% 1026.18439 0.18265872 0.129593269 0.0010656               Heavy
T6 229,133,682       1.44% 1121.402 0.01736624 0.15104364 0.0011619               Heavy
T7 625,014,742       3.94% 1470.8522 0.08155496 0.234201078 0.0015352               Heavy
UBUS 35,416,574          0.22% 875.955425 0.51999983 0.119086168 0.0009221               Heavy
Total 15,874,873,534  100.00% 0.0003562               All
Total 0.0002762               Light
Total 0.0011737               Heavy


Source: EMFAC2021 (v1.0.1) Emissions Inventory
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045, 2050
Season: Annual
Vehicle Classification: EMFAC2011 Categories
Units:  miles/year for CVMT and EVMT, trips/year for Trips, kWh/year for Energy Consumption, tons/year for Emissions, 1000 gallons/year for Fuel Consumption







All Vehicles Emission Factor - 2045 Diesel VMT/gallon 


Vehicle type VMT/year
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


Diesel VMT 
(VMT/year)


Diesel Fuel 
Consumption 
(gallons/year)


Diesel 
VMT/gallon


All other buses 5,582,522           0.03% 1020.06419 0.0182995 0.161497881 0.0010634      Heavy 19,682,755   485,911              40.51
LDA 8,768,494,212   49.23% 206.164787 0.0044261 0.005476711 0.0002077      Light
LDT1 489,752,190       2.75% 266.736522 0.0053686 0.006489817 0.0002686      Light
LDT2 4,233,335,225   23.77% 284.220509 0.0063055 0.007057227 0.0002863      Light
LHD1 463,347,325       2.60% 389.156595 0.0050211 0.02669299 0.0003964      Heavy
LHD2 114,457,401       0.64% 424.227241 0.0038401 0.047954081 0.0004370      Heavy
MCY 58,974,790         0.33% 198.640467 0.1777807 0.036889116 0.0002134      Light
MDV 2,439,511,347   13.70% 337.839204 0.0065569 0.007587464 0.0003400      Light
MH 9,258,351           0.05% 1642.19937 0.0041285 0.072638145 0.0016616      Heavy
Motor coach 3,468,488           0.02% 1597.21461 0.0019501 0.251641812 0.0016640      Heavy
OBUS 5,374,982           0.03% 772.25735 0.0151389 0.015625464 0.0007768      Heavy
PTO 10,005,144         0.06% 910.67592 0.0003522 0.143477362 0.0009487      Heavy
SBUS 6,492,354           0.04% 583.057465 0.0914948 0.062766286 0.0006023      Heavy
T6 284,859,672       1.60% 590.063626 0.0114326 0.082596621 0.0006123      Heavy
T7 883,680,249       4.96% 1168.27036 0.0383447 0.185638309 0.0012185      Heavy
UBUS 35,930,250         0.20% 170.022639 0.0005451 0.003123721 0.0001709      Heavy
Total 17,812,524,501 0.0003112      All


0.0002506      Light
0.0008427      Heavy


Source: EMFAC2021 (v1.0.1) Emissions Inventory
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045, 2050
Season: Annual
Vehicle Classification: EMFAC2011 Categories
Units:  miles/year for CVMT and EVMT, trips/year for Trips, kWh/year for Energy Consumption, tons/year for Emissions, 1000 gallons/year for Fuel Consumption







All Vehicles Emission Factor - 2050 Diesel VMT/gallon 


Vehicle type VMT/year
Percent 


VMT
gCO2/VMT gCH4/VMT gN2O/VMT MTCO2e/VMT Class


Diesel VMT 
(VMT/year)


Diesel Fuel 
Consumption 
(gallons/year)


Diesel 
VMT/gallon


All other buses 5,718,999            0.03% 1009.3993 0.0185403 0.15985494 0.0010523        Heavy 20,057,136    493,775            40.62
LDA 8,979,216,593    48.93% 205.44141 0.0043277 0.0054554 0.0002070        Light
LDT1 497,679,491       2.71% 263.78894 0.005031 0.00634699 0.0002656        Light
LDT2 4,337,878,521    23.64% 282.50978 0.0061401 0.00698807 0.0002845        Light
LHD1 476,699,600       2.60% 349.92175 0.0042131 0.02395125 0.0003564        Heavy
LHD2 118,028,420       0.64% 382.38518 0.0032179 0.04344246 0.0003940        Heavy
MCY 60,068,926          0.33% 197.26127 0.1709468 0.03626986 0.0002117        Light
MDV 2,504,755,748    13.65% 335.56149 0.0061945 0.00743657 0.0003377        Light
MH 9,558,462            0.05% 1640.7917 0.0033023 0.07269138 0.0016601        Heavy
Motor coach 3,564,398            0.02% 1588.7946 0.0019627 0.25031524 0.0016552        Heavy
OBUS 5,328,976            0.03% 670.28276 0.0102795 0.01259928 0.0006739        Heavy
PTO 10,876,537          0.06% 813.32055 0.0003039 0.12813898 0.0008473        Heavy
SBUS 6,686,808            0.04% 424.78579 0.0505959 0.04162195 0.0004372        Heavy
T6 306,564,068       1.67% 526.40732 0.0101547 0.07426091 0.0005464        Heavy
T7 991,354,425       5.40% 1152.3352 0.0349847 0.18300219 0.0012018        Heavy
UBUS 35,930,250          0.20% 170.02681 0.0005786 0.00316872 0.0001709        Heavy
Total 18,349,910,222  0.0003111        All


0.0002493        Light
0.0008247        Heavy


Source: EMFAC2021 (v1.0.1) Emissions Inventory
Region Type: County
Region: Alameda
Calendar Year: 2020, 2030, 2045, 2050
Season: Annual
Vehicle Classification: EMFAC2011 Categories
Units:  miles/year for CVMT and EVMT, trips/year for Trips, kWh/year for Energy Consumption, tons/year for Emissions, 1000 gallons/year for Fuel Consumption











