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INTRODUCTION 
 
Purpose 
 
As required by the Sustainable Communities and Climate Protection Act of 2008, and in 
accordance with Government Code 65080(b)(2)(J)(i), BCAG has prepared this 
document describing the technical methodology it will use in estimating greenhouse gas 
emissions from its 2024 Regional Transportation Plan (RTP) and (SCS) Sustainable 
Communities Strategy.  This is intended to be a working document as BCAG, in 
coordination with the California Air Resources Board (ARB), navigates the development 
and final acceptance of the 2024 RTP/SCS quantification of greenhouse gas emissions.  
 
Applicable Targets 
 
In 2011, ARB set GHG targets for the BCAG region from passenger vehicles as a 1% 
increase from 2005 emissions levels by 2020 and a 1% increase from 2005 emissions 
levels by 2035. BCAG’s 2012 RTP/SCS achieved a 2% reduction in per capita GHG 
emissions for the years 2020 and 2035.  Subsequently, BCAG’s 2016 RTP/SCS 
achieved a 6% reduction in per capita GHG emissions for the year 2020 and 7% 
reduction for 2035.  
 
In 2018, ARB updated the BCAG targets as a 6% decrease from 2005 emissions levels 
by 2020 and 7% decrease from 2005 emissions levels by 2035. BCAG’s 2020 
RTP/SCS demonstrated a 14% reduction in per capita GHG emissions for the year 
2020 and an 8% reduction for 2035.  However, the 2020 RTP/SCS did not receive final 
approval from ARB. These targets apply to the BCAG region for passenger vehicle 
emissions, and not to individual cities or sub-regions. The metric used for reporting will 
be GHG emissions per capita. 
 
Analysis Years 
 
The following table includes the proposed analysis years for BCAG’s 2024 RTP/SCS. 
 

Year Purpose 

2005* Base Year for SB 375 GHG emission reduction Target Setting 

2022 Base Year for BCAG 2024 RTP/SCS 

2035 SB 375 GHG Emission Reduction Target 

2045 BCAG 2024 RTP/SCS Horizon Year 
*Note – 2005 baseline information carried over from 2020 RTP/SCS 

 
Schedule 
 
The schedule for the 2024 RTP/SCS, including estimates for the public outreach 
process, is shown in Attachment A. 
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OVERVIEW OF EXISTING CONDITIONS 
 
Since the adoption of the last RTP/SCS in December of 2020, the BCAG region has 
seen a significant loss in population following the 2018 Camp Fire, which has been 
exacerbated by the 2020 North Complex fire and the COVID-19 Pandemic. In late 2020, 
the region experienced a second significant wildfire with the 2020 North Complex Fire 
which destroyed ~1,500 housing units in the unincorporated foothills of eastern Butte 
County.  The COVID-19 Pandemic further disrupted the region’s population with the 
closure of in-person classes at Chico State University and Butte Community College.  
Chico State University enrollment fell from over 16,000 full-time students in 2019 to less 
than 13,000 in 2022, a 20% decrease.  Overall, the region’s population declined from 
226,000 in 2018 to a low of 202,000 in 2022.  Despite this loss in population, housing 
growth has remained strong since 2019 in the City of Chico and Town of Paradise with 
over 700 units a year being produced in each.  The ratio of multi-family development 
has also increased to 44% from 2018-2022. 
 
The decline in transit ridership was worsened with the COVID-19 pandemic but since 
has been slowly recovering.  Recovery from the Camp Fire has been slower than 
initially anticipated and the updated growth forecasts are reflective of this.  The loss of 
an additional 1,500 housing units associated with the 2020 North Complex fire has 
added to the regional housing shortage.  Work from home increased with the COVID-19 
pandemic and seems to have tapered off but remains at greater levels than before.  
 
Regional and Local Planning Context 
 
A summary of recent regional and local land use and transportation planning activities 
are included below. 
 

• SCS Progress Report – To better inform the development of the 2024 RTP/SCS, 
BCAG prepared an SCS Progress Report1 which looked at several indicators for 
objectives included in the 2020 RTP/SCS, the progress made to date, and 
related trends over the past 4 years.  
 

• Transit and Non-Motorized Plan2 and B-Line Routing Study3 – Following the 
Camp Fire, BCAG prepared an update to the Transit and Non-Motorized Plan to 
better identify the needs, following the impacts from the fire, of transit, bike, and 
pedestrian modes of travel.  The B-Line Routing Study was completed in July 
2023 and provides detailed changes related to transit service to be implemented 
over the next 10 years. 
 

 
1 Sustainable Communities Strategy Progress Report, Butte County Association of Governments, July 2023 - 
https://www.bcag.org/documents/planning/RTP%20SCS/2024%20RTP%20SCS/SCS/BCAG-2022-23-SCS-Progress-Report-
final.pdf  
2 2021 Transit and Non-Motorized Plan, Butte County Association of Governments, April 2021 - 
https://www.bcag.org/documents/Camp%20Fire/Post-Camp-Fire-Study-Appendix-B.pdf  
3 B-Line Routing Study, Butte County Association of Governments, July 2023 - 
http://www.blinetransit.com/documents/Routing%20Study/B-Line-Routing-Study-Final-COMPRESSED-NO-APPENDICES.pdf  

https://www.bcag.org/documents/planning/RTP%20SCS/2024%20RTP%20SCS/SCS/BCAG-2022-23-SCS-Progress-Report-final.pdf
https://www.bcag.org/documents/planning/RTP%20SCS/2024%20RTP%20SCS/SCS/BCAG-2022-23-SCS-Progress-Report-final.pdf
https://www.bcag.org/documents/Camp%20Fire/Post-Camp-Fire-Study-Appendix-B.pdf
http://www.blinetransit.com/documents/Routing%20Study/B-Line-Routing-Study-Final-COMPRESSED-NO-APPENDICES.pdf
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• North Valley Passenger Rail Strategic Plan – BCAG is developing a strategic 
plan to study expanding passenger rail service northward from the Natomas area 
in Sacramento to the City of Chico in Butte County, with stops in Plumas Lake, 
Marysville-Yuba City and Gridley. This service would connect north state 
residents with the rest of the state rail system including the Early Operating 
Segment of California High Speed Rail in Merced. 
 

• Regional Travel Survey4 – The report was developed to inform the development 
of the 2024 RTP/SCS update, following the impacts of the 2020 North Complex 
Fire and COVID-19 Pandemic. This report combines demographic and 
anonymized cellular location data along with survey data from the community 
and local employers. 
 

• REAP 2.0 – BCAG is working with the local jurisdictions and the California 
Department of Housing and Community Development to implement projects for 
the Regional Early Action Planning (REAP) grants for 2021.  The funding will be 
used to reduce VMT, accelerate infill housing, and affirmatively further fair 
housing in all six of BCAG’s member jurisdictions. 

 

• Local Planning 
o General Plan Updates – The County of Butte recently completed a minor 

update of the general plan which included the new Upper Ridge 
Community Plan in Magalia. The City of Oroville has initiated an update of 
the General Plan which is expected to be completed over the next several 
years. 

o Annexations - Several areas of existing development adjacent and within 
the cities of Oroville and Chico have been annexed out of the County.  

o Housing Elements – Local jurisdictions are currently in the process of 
finalizing their 6th cycle housing elements. 

o Specific Plans – The City of Chico is preparing the Barber Yard Specific 
Plan for a proposed mixed-use development at the site of the former 
Diamond Match Company location within the city.  

o ADU’s – Between 2019 and 2022 the region has issued 147 certificates of 
occupancy for accessory dwelling units, with 100+ of these units in the 
City of Chico. 

o Multi-Family Residential Development - Multi-family and affordable 
housing development has increased significantly in the past few years, 
especially in the Chico and Oroville areas. 

o Wildfire Recovery Efforts - The Town of Paradise has continued with its 
rebuilding efforts following the Camp Fire in 2018.  They are currently 
seeing ~700 units of new housing per year over the past several years 
and expect this trend to continue.  The town is also exploring sewer 

 
4 Butte County Regional Travel Survey, Butte County Association of Governments, June 2023 - 
https://www.bcag.org/documents/planning/RTP%20SCS/2024%20RTP%20SCS/SCS/BCAG_Travel_Survey_Report_Final_June_2
023.pdf  

https://www.bcag.org/documents/planning/RTP%20SCS/2024%20RTP%20SCS/SCS/BCAG_Travel_Survey_Report_Final_June_2023.pdf
https://www.bcag.org/documents/planning/RTP%20SCS/2024%20RTP%20SCS/SCS/BCAG_Travel_Survey_Report_Final_June_2023.pdf
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service to the downtown and core areas which would allow increased 
densities. 

 
Projected Revenues 
 
Revenue estimates for the 2024 RTP/SCS update are currently being finalized.  An 
early review of the data indicates the following: 
  

• Many of the region’s revenues are addressing a backlog of safety and 
operational needs.   Caltrans will continue to be a major partner in addressing 
operations and maintenance of the state highway system in Butte County.   

• Bicycle and pedestrian projects are anticipated to maintain at a higher level than 
previous RTPs, as the area looks to utilize regional funds to leverage grant 
funding opportunities.  The region has a history of success with the state Active 
Transportation Program.  

• Capacity increasing projects are not projected to significantly increase in the 
RTP.  Funds which typically contribute to capacity increasing types of projects 
are expected to continue to decline as the main revenue source (gas tax) is not 
keeping pace with VMT. 

• BCAG anticipates pursuing increased mass-transit investments including 
passenger rail investments. This would be consistent with Governor Newsom’s 
executive order to reduce greenhouse gas emissions and the direction by 
CalSTA with the Climate Action Plan for Transportation Infrastructure (CAPTI).   

 
CARB Recommendations 
 
After completing the technical review of BCAG’s 2020 RTP/SCS, CARB provided 
several recommendations for BCAG’s consideration in developing the 2024 RTP/SCS.   
 

1. Recommendation - Consider how planning assumptions and policy adjustments 
could best address the population and transportation impacts resulting from the 
2018 Camp Fire. 
 
Action – In 2021, BCAG completed the Post Camp Fire Regional Population and 
Transportation Study to better understand the transportation related impacts from 
the fire and address the population, transit, and non-motorized updates which 
would be needed moving forward.  The Study has provided the foundation for the 
regional growth forecasts, transit, and non-motorized improvements included in 
the 2024 RTP/SCS.  The associated policy adjustments are provided in the 2024 
RTP/SCS. 
 

2. Recommendation - Planning assumptions and policy adjustments should 
respond to observed data. 
 
Action – BCAG has made additional efforts to collect observed data, with the 
development of the 2024 RTP/SCS, to inform the planning assumptions and 
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policy adjustments.  These efforts include the following:  Butte County Regional 
Travel Survey (June 2023), Post Camp Fire Regional Population and 
Transportation Study (2021), B-Line Routing Study (July 2023), and Sustainable 
Communities Strategy Progress Report (July 2023).  Each of these efforts have 
been noted and discussed in earlier sections of the document. 
 

3. Recommendation - RTP/SCS investments should support the plan’s mode shift 
strategies.  
 
Action – BCAG has reviewed the process for updating and reporting the financial 
components of the 2024 RTP/SCS to better address the recommendation.  The 
project list included in the final submittal of the RTP/SCS to CARB includes the 
level of detailed required to support the mode shift strategies included in the plan. 

 
4. Recommendation - Forecasted RTP/SCS travel trends should explain how the 

plan achieves GHG/VMT reductions.  
 
Action – Prior to submittal of the final data package to CARB, BCAG will 
complete a full review of the forecasted travel trends to confirm that they are 
directionally consistent with changes in GHG reductions.  In the case a trend is 
not consistent, a sufficient explanation will be provided to support the reported 
metric. 

 
 
REGIONAL GROWTH FORECASTS 
 
In March 2023, BCAG prepared the Long-Term Regional Growth Forecasts 2022-2045 
(Attachment B) The forecasts are an update of those developed for the 2021 Post 
Camp Fire Study. 
 

Forecasts 2020 RTP 
(Year 2035) 

2024 RTP 
(Year 2035) 

Population 258,113 241,939 

Household Population* 251,863 236,443 

Households 103,545 101,118 

Persons Per Household 2.43 2.34 

Jobs 89,071 92,400 

Jobs to Housing Unit Ratio 0.80 0.84 
*Note: For modeling and meeting SB 375 targets, BCAG will be excluding group quarters from the population, as requested by ARB.  
CA Dept. of Finance estimates were utilized in determining the group quarter population for each analysis year. 

 
In comparison to the regional forecast prepared by BCAG in 2019 for the 2020 
RTP/SCS, the overall base year rates are down due to the loss of population following 
the 2018 Camp Fire and 2020 North Complex fires.  In addition, the distribution of 
housing will be changed for the long-term. With the extensive loss of housing in the 
Paradise and Magalia areas, and the shift in population focused to Chico, the regional 
share of housing growth in Chico will increase compared with the 2020 RTP/SCS. The 
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Town of Paradise will see a period of elevated growth in the near term, and then begin 
to trend downward toward pre-fire growth rates by 2035. 
 
The regional forecasts rely on California Department of Finance (DOF) data to establish 
base and forecast year estimates of population and housing at the regional level.  Net 
migration and population growth are based on DOF forecasts. Household formation 
rates are determined utilizing DOF base year (2022) estimates at the jurisdiction level 
and remain constant over the forecast period (2022-2045).  Employment estimates 
utilize base year information from California Employment Development Department 
(EDD) and are forecast using the methodology described in Attachment B. 
 
As requested by ARB, BCAG has removed group quarters from the overall regional 
population totals and developed a household population estimate for calculating the 
CO2 per capita metric.  Household population estimates have been prepared for all 
future analysis years by applying the base year (2022) group quarters rate from the 
Department of Finance.  The year 2005 rates were also pulled from existing Department 
of Finance data.  Data for each analysis year has been provided in Attachment C. 
 
The regional growth forecasts provide the control totals for use in BCAG’s regional land 
use allocation model.  Each jurisdiction receives an allocation of population and housing 
for each analysis year.  Jobs are controlled at the regional level and have some 
flexibility when being allocated to jurisdictions.  Typically, jobs are distributed based on 
the existing ratio of specific job segments to population. 
 
BCAG adopted the 6th cycle Regional Housing Needs Plan (RHNP) in December 2020.  
The latest BCAG regional growth forecast is inclusive of this plan, as BCAG will be 
utilizing the medium scenario which has a total year 2035 capacity of 18,451 additional 
housing units, enough to meet the additional 15,506 units included in the RHNP. The 
3,365 low or very low-income units identified in the RHNP will be carried over from the 
local jurisdiction’s latest approved housing elements. 
 
 
QUANTIFYING STRATEGIES 
 
For the 2024 RTP/SCS, BCAG will be expanding on the strategies included in the 
previous SCS which focus on land use, housing, and alternative modes of 
transportation (transit, bike, and walk). In addition, BCAG will be including additional 
strategies such as micro-mobility, micro-transit, and workplace PHEV charging stations. 
 
The table below contains the strategies and quantification methods which will be 
included as part of the 2024 RTP/SCS development process.  Any strategies identified 
as part of scenario development, and noted as off-model, include the specific 
assumptions and methods used (Attachment D), once approved by ARB.  
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2024 RTP/SCS Strategy - Draft Quantification Method 

Land Use & Housing  

• redistribute future housing and employment 
among growth areas to increase diversity, 
density, and accessibility. 

• increased housing-mix 

Travel Demand Model 

Transit 

• increase fixed-route service in high demand 
areas 

• replace fixed-route service in low demand 
areas with micro-transit 

Travel Demand Model 

Active Transportation  

• increased bike and pedestrian network 
improvements 

Travel Demand Model 

Micro-mobility  

• E-bike incentives 
Off-Model 

Electric Vehicles 

• Plug-in Hybrid Electric Vehicle (PHEV) 
workplace charging stations 

Off-Model 

 
Interregional Travel 
 
In preparing the GHG emissions analysis for 2024 RTP/SCS, BCAG will subtract all 
emissions from through trips (X-X trips).  In addition, the portion of VMT from trips that 
either begin or end within the region but travel to/from neighboring regions (X-I, I-X trips) 
will be included for all portions of the trip within the BCAG region, this is consistent with 
the method used in preparing BCAG’s recommendation to ARB for targets which were 
approved in 2010 and those applied to the 2012 RTP/SCS, as well as the method used 
for the 2016 and 2020 RTP/SCS and updated targets approved by ARB in 2018.   
 
The percentage of VMT by through trip type (X-X) will be calculated for the 2035 target 
year. 
 
Interregional trip distributions and purpose determinations will utilize data from the 
California household travel survey, Location-based Services (LBS)/Connected Vehicles 
(CV), and the California statewide travel model. 
 
EMFAC 
 
BCAG will utilize ARB’s 2014 emissions factor model (EMFAC), as it did with the 2020 
RTP/SCS.  EMFAC will be used to calculate the carbon dioxide (CO2) emissions output 
based on the provided VMT and speed bin classification from the travel model. BCAG 
utilizes the annual option for CO2 output as suggested by the 2010 Regional Targets 
Advisory Committee report. 
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Once all vehicle trips are processed in EMFAC, BCAG extracts the total VMT and CO2 
emissions for LDA, LDT1, LDT2, and MDV vehicle types.  This ensures that only 
passenger vehicle (cars and light trucks) types are included in the emissions analysis. 
 
BCAG will apply the prescribed adjustment included in Methodology to Calculate CO2 
Adjustment to EMFAC Output for SB 375, provided by ARB, as modified by BCAG for 
the 2020 RTP/SCS (Attachment E). The prescribed adjustment is 4.81% for the year 
2035. 
 
LAND USE AND TRAVEL DEMAND MODELING 
 
BCAG will be utilizing a land use allocation model and a travel demand forecasting 
model in preparing the 2024 RTP/SCS. 
 
Land Use Allocation Model 
 
In preparing the 2024 RTP/SCS, the land use allocation model base year will be 
updated to 2022, to coincide with the latest validated travel model and existing land use 
datasets.  Land use allocations will then be developed for the years 2035 and 2045.  
The forecasted allocation years of 2035 and 2045 will be based on the preferred 
scenario identified through a public process. 
 
BCAG has completed transitioning the model from UPlan to Community-Viz software 
platform.  In addition, land use assumptions have been updated to reflect changes to 
local land use plans and existing uses.  
 
A complete copy of the regional land use allocation model documentation is included as 
Attachment F. 
 
Travel Demand Model 
 
The BCAG Regional Travel Demand Model is a traditional four-step model and is used 
to forecast travel activity based on inputs of the forecasted allocation of housing and 
non-residential land uses from the land use allocation model and forecasts of the 
regional transportation network.  Inputs will be prepared for the model base year (2022), 
the GHG target year of 2035, and the 2024 RTP horizon year of 2045.   
 
The model is currently being updated for the 2024 RTP/SCS. Revisions to the model 
include the following: 
 

New Features 

• Traffic Analysis Zone (TAZ) System: Add more zonal detail in Chico and 
Oroville areas to reflect recent land use development projects. 

• Trip Generation: Update to reflect post-pandemic trip rates and add new rate 
for on-campus college housing. 
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Updated Features 

• Trip Distribution: Modify friction factors to better reflect shorter post-pandemic 
trip lengths. 

• Interregional Travel: Re-estimate trip purpose splits for internal-external and 
external-internal travel. 

• Through Travel: Values for trips traveling through the region will be updated 
for passenger vehicles and trucks. 

• Multimodal Network: Update network to match new TAZ level of detail and 
modifications since last calibration. Transit network update to reflect 2022 
service. 

• Travel Cost: Update auto operating costs per ARB recommendations. 

• Mode Choice: Update built environment inputs. 

• Land Use Inputs: Update base year 2018 data to represent base year 2022. 
Update future forecasts to account for the Camp Fire, North Complex Fire, 
and revised housing, student, and job totals.  

• Transportation Projects: The transportation project list was updated to reflect 
the currently planned and programmed projects.  

 
As discussed with ARB, the previous induced vehicle travel tests confirmed the model’s 
sensitivity to short-term effects. To represent long-term induced vehicle travel effects, 
the travel model documentation will explain the need for separate land use forecasts for 
no build and build scenarios or use of an off-model adjustment. The off-model 
adjustments includes a hybrid method for using the model and research-based 
elasticities. Option #3 of the induced travel demand off-model adjustment has been 
applied to the preferred scenario for the year 2035.  Attachment G includes the induced 
travel demand off-model adjustment. 
 
EXOGENOUS VARIABLES 
 
Included in the table below are a listing of independent (exogenous) variables to be 
utilized in the model for scenario analysis.   
 

Category Variable Specification Assumption (Year 2035) Source 

Demographics Population, employment, and 
housing 

Household Population = 
236,443 
Employment = 92,400 
Households = 101,118 

BCAG Long-Term 
Regional Growth 
Forecasts 2022-
2045 

Auto operating 
costs 

Fuel and non-fuel related 
costs (maintenance, repair, 
and tire wear) 

18.9 cents/mile California Air 
Resources Board 
spreadsheet tool, 
2020 

Vehicle fleet 
efficiency 

EMFAC 2014 model Average passenger vehicle 
fuel economy 21 mpg  

EMFAC 2014 
default 

Household 
income 

Distribution Baseline (2022) BCAG Regional 
Travel Demand 
Model 

Commercial 
vehicle activity 

Share of commercial vehicle 
VMT 

2.41% BCAG Regional 
Travel Demand 
Model 
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Interregional 
travel 

Share of external 
interregional VMT 

2.08% of regional XX 
(external-external) VMT 

BCAG Regional 
Travel Demand 
Model 

Telecommute Share of employees 5.6%-point increase from 
base year (18%) 

Off-Model 
Calculation 
(Attachment D) 

Telemedicine Share of medical 
appointments 

8%-point increase from 
base year (25%) 

Off-Model 
Calculation 
(Attachment D) 

 
As described earlier in the document, population, employment, and housing information 
was developed as part of BCAG’s Long-Term Regional Growth Forecasts (2022-2045).  
At the request of ARB staff, group quarters populations have been removed for 
modeling purposes and are based on California Department of Finance (DOF) 
estimates for the year 2022 and carried forward at the same percentage for all 
subsequent analysis years. 
 
Assumptions and data sources associated with auto operating costs, household 
income, commercial vehicle activity, and interregional travel have been detailed in the 
travel model documentation (Attachment H). Vehicle fleet efficiency for the region is 
presented as the EMFAC 2014 default for the BCAG region as it applies to passenger 
vehicles. 
 
 
PRIOR RTP/SCS AND SCENARIO ANALYSIS 
 
BCAG analyzed the 2020 RTP/SCS land use and transportation network as an 
additional scenario.  Scenario development was used as a process to review strategies 
and determine a preferred scenario. A summary of the four different scenarios used in 
the process has been included in Attachment I. As such, the exogenous variables listed 
above were utilized as part of that analysis, except for the demographic category - as it 
applies to Scenario #1. Attachment J contains the draft results of the preferred scenario 
analysis. 
 
It should be noted, BCAG is not subject to the incremental progress analysis included in 
ARB’s (November 2019) evaluation guidelines, based on CARB staff recommendations 
outlined in the Updated Final Staff Report: Proposed Update to the SB 375 Greenhouse 
Gas Emission Reduction Targets. 
 
 
UPDATES TO THIS DOCUMENT 
 
As previously stated, this is intended to be a working document as BCAG and CARB 
coordinate on the technical aspects of quantifying the 2024 RTP/SCS. 
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ATTACHMENT A 

 
 
 
 
 
 
 
 
 

2024 RTP/SCS Schedule 
 
 

See Next Page 

  



 ATTACHMENT A

BUTTE COUNTY ASSOCIATION OF GOVERNMENTS - 2024 SUSTAINABLE COMMUNITIES STRATEGY (SCS)

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J

Regional Target Setting

Coordinate with ARB Staff to Revise Targets as Necessary

SCS Progress Report

Prepare and Present to BCAG Committees and Board

BCAG Regional Growth Forecasts

Prepare Regional Forecasts

Public Meeting (BCAG Board)

Technical Methodology

Prepare Draft Report

Submit to CARB for Review

Revise as Needed

Prepare Sustainable Communties Strategy

Gather/Develop Required Data to Consider

Develop Strategies & Scenarios (Land Use, Housing, and Transportation)

Identify Policies and Implementation Actions for Preferred Scenario

Quantify Results

Finalize Sustainable Communties Strategy

Draft Document

Prepare Final SCS

Submit Final SCS to CARB

Public Outreach

SCS Public Outreach and Coordination

SCS Related Tasks

Modeling Updates

Land Use Allocation Model Improvements

Update Traffic Counts

Update GIS Datasets (Land Use, Road Network, Growth Areas)

Update Travel Model

Prepare Land Use & Transportation Scenarios

Date: August 2023 Board of Director's Meetings Public Workshop / Hearing    Anticipated Adoption of 2024 RTP/SCS (Public Hearing)

20252024

2024 SCS Work Plan

2022 2023
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ATTACHMENT B 

 
 
 
 
 
 
 
 
 

Long-Term Regional Growth Forecasts 2022-2045 
 
 

See Next Page 
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INTRODUCTION 
 
Approximately every four years, the Butte County Association of Governments (BCAG) 
prepares long-term regional growth forecasts of housing, population, and employment 
for the Butte County area.  Once prepared, the forecasts are utilized in developing 
BCAG’s Regional Transportation Plan (RTP), Sustainable Communities Strategy (SCS), 
Air Quality Conformity Determination, and Regional Housing Needs Plan and provides 
data support for BCAG’s regional Travel Demand Model.  Local land use planning 
agencies may also elect to utilize the forecasts for preparing district plans or city and 
county long range plans. 
 
As in the past, the forecasts have been developed by BCAG in consultation with its 
Planning Directors Group which consists of representatives from each of BCAG’s local 
jurisdiction members and the Butte Local Agency Formation Commission.  Each of the 
local jurisdictions provided valuable input regarding anticipated development and 
related growth within their respective planning areas. 
 
A low, medium, and high scenario has been developed for each forecast of housing, 
population, and employment.  The use of these scenarios provides for increased 
flexibility when utilizing the forecast for long-term planning and alleviates some of the 
uncertainty inherent in long range projections. 
 
APPROACH 
 
The growth forecasts presented in this document represent an update of the 2020-2045 
Post Camp Fire Regional Growth Forecasts prepared in January 20211 and is intended 
to incorporate the latest estimates and projections from the State and impacts of the 
North Complex Fire. This update includes incorporation of the latest available California 
Department of Finance (DOF) population projections and estimates, and California 
Employment Development Department (EDD) job estimates. As presented, the 
forecasts meet both state and federal transportation planning requirements. 

 
1 Post Camp Fire Regional Growth Forecasts, January 2021. http://www.bcag.org/documents/Camp%20Fire/Post-Camp-Fire-Study-

Appendix-A.pdf  

http://www.bcag.org/documents/Camp%20Fire/Post-Camp-Fire-Study-Appendix-A.pdf
http://www.bcag.org/documents/Camp%20Fire/Post-Camp-Fire-Study-Appendix-A.pdf
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REGIONAL FORECASTS 
 
In comparison to the regional forecast prepared by BCAG in 2021, for the Post Camp 
Fire Study, the 2022 forecasts show a marginal change (-0.12%) in the population’s 
compound annual growth for the period following the Camp Fire2.  This change is based 
on new projections developed by DOF3 and updated estimates of the current 
population.  
 
One significant change, since the Post Camp Fire Study, is the decrease in base year 
population.  The 2021 forecasts included a base year 2020 population of 210,291 
persons.  The latest DOF forecasts4 estimate the year 2022 population of Butte County 
to be 201,608.  This is likely due to several factors including the Camp Fire, North 
Complex Fire, and declining enrollment at California State University, Chico. 
 
As observed in BCAG’s past forecast, the City of Chico is expected to see the greatest 
growth in population and housing units, followed by the unincorporated areas of Butte 
County, the Town of Paradise, and City of Oroville.   
 
Employment has fallen behind forecasts prepared in 2021 with a job to housing unit 
ratio of 0.84 achieved for 2022, compared to the 0.88 - 0.92 projected.  However, the 
jobs rate has been increasing since the height of the COVID-19 pandemic. 

 
2 The Post Camp Fire Study showed a compound annual growth rate of 1.05% for the 2020-2045 period. 

3 California Department of Finance. Demographic Research Unit. Report P-2A: Total Population Projections, California Counties, 2010-2060 (Baseline 

2019 Population Projections; Vintage 2020 Release). Sacramento: California. July 2021. 
4 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State — January 1, 2021-2022. 

Sacramento, California, May 2022. 
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Table 1: Housing Forecasts 2022-2045 

           

Low Scenario           

Jurisdiction^ 2022* 2025 2030 2035 2040 2045 

Total 
Increase 

2022-2045 

Percent 
Increase 

2022-2045   

Compound 
Annual Growth 
Rate (CAGR) 
2022-2045 

Biggs 677 690 730 775 789 798 121 18%   0.72% 

Chico 45,793 46,948 49,371 51,880 52,590 53,096 7,303 16%   0.65% 

Gridley 2,606 2,675 2,868 3,076 3,139 3,183 577 22%   0.87% 

Oroville 7,783 7,889 8,211 8,561 8,668 8,743 960 12%   0.51% 

Paradise 3,702 4,926 5,785 6,424 6,511 6,572 2,870 78%   2.53% 

Unincorporated^^ 30,988 31,688 33,296 34,989 35,478 35,827 4,839 16%   0.63% 

Total County 91,549 94,816 100,261 105,705 107,173 108,220 16,671 18%   0.73%            

Medium Scenario          

Jurisdiction^ 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045   

Compound 
Annual Growth 
Rate (CAGR) 
2022-2045 

Biggs 677 694 746 805 823 835 158 23%   0.92% 

Chico 45,793 47,299 50,457 53,726 54,652 55,311 9,518 21%   0.82% 

Gridley 2,606 2,696 2,947 3,219 3,300 3,358 752 29%   1.11% 

Oroville 7,783 7,921 8,340 8,798 8,936 9,034 1,251 16%   0.65% 

Paradise 3,702 5,297 6,417 7,249 7,362 7,443 3,741 101%   3.08% 

Unincorporated^^ 30,988 31,900 33,996 36,202 36,840 37,295 6,307 20%   0.81% 

Total County 91,549 95,807 102,903 110,000 111,913 113,277 21,728 24%   0.93%            

High Scenario           

Jurisdiction^ 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045   

Compound 
Annual Growth 
Rate (CAGR) 
2022-2045 

Biggs 677 698 763 836 858 873 196 29%   1.11% 

Chico 45,793 47,664 51,588 55,651 56,801 57,620 11,827 26%   1.00% 

Gridley 2,606 2,718 3,030 3,368 3,469 3,541 935 36%   1.34% 

Oroville 7,783 7,954 8,475 9,044 9,215 9,338 1,555 20%   0.80% 

Paradise 3,702 5,684 7,076 8,110 8,250 8,351 4,649 126%   3.60% 

Unincorporated^^ 30,988 32,122 34,725 37,467 38,260 38,825 7,837 25%   0.99% 

Total County 91,549 96,840 105,658 114,476 116,853 118,548 26,999 29%   1.13%            

* Source:  State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, January 1, 
2021-2022. Sacramento, California, May 2022. 

Notes:             
^ Jurisdictional figures reflect anticipated new growth within the anticipated boundaries of each jurisdiction and do not reflect future 
annexation of existing units or as-yet-unbuilt new units in unincorporated areas to the respective cities.  Assumptions about future 
boundaries are not intended by BCAG to be interpreted as factors limiting such jurisdictions' future boundaries. 

^^ Unincorporated Butte County figures exclude forecasted growth identified in the Butte County General Plan 2030 - Environmental Impact 
Report as Doe Mill/Honey Run Specific Plan, Thermolito Afterbay, Biggs Area, and Gridley Area. 
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Table 2:  Population Forecasts 2022-2045 

           
Low Scenario          

Jurisdiction^ 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045   

Compound 
Annual Growth 
Rate (CAGR) 
2022-2045 

Biggs 1,939 1,976 2,091 2,220 2,259 2,286 347 18%   0.72% 

Chico 102,892 105,488 110,932 116,569 118,164 119,301 16,409 16%   0.65% 

Gridley 7,205 7,396 7,928 8,506 8,678 8,801 1,596 22%   0.87% 

Oroville 18,863 19,119 19,899 20,750 21,007 21,190 2,327 12%   0.51% 

Paradise 7,705 10,252 12,041 13,370 13,550 13,679 5,974 78%   2.53% 

Unincorporated^^ 63,004 64,427 67,696 71,138 72,133 72,843 9,839 16%   0.63% 

Total County 201,608 208,658 220,588 232,552 235,790 238,099 36,491 18%   0.73%            

Medium Scenario          

Jurisdiction^ 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045   

Compound 
Annual Growth 
Rate (CAGR) 
2022-2045 

Biggs 1,939 1,988 2,137 2,306 2,356 2,392 453 23%   0.92% 

Chico 102,892 106,276 113,371 120,717 122,796 124,278 21,386 21%   0.82% 

Gridley 7,205 7,454 8,148 8,900 9,124 9,285 2,080 29%   1.11% 

Oroville 18,863 19,196 20,214 21,322 21,657 21,896 3,033 16%   0.65% 

Paradise 7,705 11,024 13,356 15,088 15,324 15,491 7,786 101%   3.08% 

Unincorporated^^ 63,004 64,859 69,119 73,605 74,903 75,827 12,823 20%   0.81% 

Total County 201,608 210,797 226,345 241,939 246,160 249,169 47,561 24%   0.93%            

High Scenario          

Jurisdiction^ 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045   

Compound 
Annual Growth 
Rate (CAGR) 
2022-2045 

Biggs 1,939 2,000 2,185 2,395 2,457 2,501 562 29%   1.11% 

Chico 102,892 107,097 115,913 125,041 127,625 129,466 26,574 26%   1.00% 

Gridley 7,205 7,514 8,376 9,312 9,590 9,789 2,584 36%   1.34% 

Oroville 18,863 19,277 20,541 21,919 22,335 22,632 3,769 20%   0.80% 

Paradise 7,705 11,830 14,727 16,879 17,172 17,380 9,675 126%   3.60% 

Unincorporated^^ 63,004 65,309 70,603 76,177 77,789 78,938 15,934 25%   0.99% 

Total County 201,608 213,026 232,346 251,723 256,967 260,707 59,099 29%   1.12%            

* Source:  State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, January 1, 

2021-2022. Sacramento, California, May 2022. 

         
  

Notes:             
^Jurisdictional figures reflect anticipated new growth within the anticipated boundaries of each jurisdiction and do not reflect future 
annexation of existing units or as-yet-unbuilt new units in unincorporated areas to the respective cities.  Assumptions about future 
boundaries are not intended by BCAG to be interpreted as factors limiting such jurisdictions' future boundaries. 

^^ Unincorporated Butte County figures exclude forecasted growth identified in the Butte County General Plan 2030 - Environmental Impact 
Report as Doe Mill/Honey Run Specific Plan, Thermolito Afterbay, Biggs Area, and Gridley Area. 
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Table 3:  Employment Forecasts 2022-2045     

         
Low Scenario          

Jurisdiction 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045 

Butte County 77,000 81,542 86,224 88,793 88,954 88,740 11,740 15%          

Medium Scenario         

Jurisdiction 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045 

Butte County 77,000 82,394 88,497 92,400 92,888 92,887 15,887 21% 

         
High Scenario          

Jurisdiction 2022* 2025 2030 2035 2040 2045 

Total 
Increase 
2022-2045 

Percent 
Increase 
2022-2045 

Butte County 77,000 83,282 90,866 96,160 96,988 97,209 20,209 26% 

         

         

         

Table 4:  Jobs (Non-Farm) to Housing Unit Ratios 2022-2045   

         

Factor 2022* 2025 2030 2035 2040 2045     

Jobs/Housing Unit 0.84 0.86 0.86 0.84 0.83 0.82   

         

         
* Source:  State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, January 1, 2021-
2022. Sacramento, California, May 2022.  California Employment Development Department, Industry Employment & Labor Force - by Annual 
Average, March 2021 Benchmark, for Butte County (Chico MSA). 
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FORECAST METHODOLOGY 
 
BCAG has prepared the forecasts using professionally accepted methodologies for 
long-range forecasting.  Long-term projections prepared by the DOF were consulted for 
Butte County and used to re-establish control totals for the region.  Additionally, new 
base year information was incorporated from the latest available DOF estimates5.  As 
an update of the projections prepared for the Post Camp Fire Study, the share of 
regional growth was carried over to maintain each jurisdiction’s portion of allocated 
growth.  The allocation of growth into five-year increments has been maintained along 
with the horizon year of 2045.  Lastly, low, medium, and high scenarios were prepared 
for each forecasted category. 
 
HOUSING 
 
The latest DOF long range projections6, as of July 2021, were analyzed for the period 
2022-2045 for the Butte County region.  These population projections estimate that the 
Butte County region will add ~21,700 new housing units over the next 23 years, when 
utilized with the persons per housing unit information in Appendix A.  This information 
was used to establish the control total for BCAG’s medium forecast scenario. 
 
BCAG then prepared an update of the 2020-2045 Post Camp Fire Study growth 
forecasts utilizing updated 2022 base line data and the long-range forecasts from DOF.  
Housing units were then allocated at the jurisdictional level based on each jurisdiction’s 
share of regional growth contained in the 2020-2045 forecasts for each 5-year growth 
period.  Appendix A provides the assumptions utilized in preparing the housing 
forecasts. 
 
Based on a 0.2 percent incremental change of the medium scenarios compound annual 
growth rate (CAGR), a low and high housing scenario were developed using a CAGR of 
0.73% and 1.13%.  This incremental change is identical to that included with the 2014 
and 2018 forecasts.  No additional scenarios were included with the Post Camp Fire 
Study. 
 
POPULATION 
 
Population forecasts were prepared by applying the 2022 average persons per housing 
unit to the housing unit forecasts.  This method allows for the capture of variations in 
household size for each jurisdiction.  Unlike past regional growth forecasts, the persons 
per housing unit was maintained throughout each forecast year.  Recent figures 
published by DOF show that person per housing unit numbers have varied greatly in the 
period following the Camp Fire. 
 

 
5 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, January 1, 2021-2022. 

Sacramento, California, May 2022.  California Employment Development Department, Industry Employment & Labor Force - by Annual Average, 
March 2021 Benchmark, for Butte County (Chico MSA). 
6 California Department of Finance. Demographic Research Unit. Report P-2A: Total Population Projections, California Counties, 2010-2060 (Baseline 

2019 Population Projections; Vintage 2020 Release). Sacramento: California. July 2021. 
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EMPLOYMENT 
 
Employment forecasts were prepared at the regional/county level only and are based on 
a ratio of jobs per housing unit.   
 
Base year 2022 and historical employment data was obtained from the California 
Employment Development Department (EDD) for the years 2013-2022.  The EDD data 
provides an annual average total of all non-farm jobs for the region.  This information 
was then used in conjunction with DOF housing unit estimates to calculate a ratio of 
0.84 jobs per housing unit for the year 2022 and a ratio of 0.82 10-year (2013-2022) 
historical average. 
 
The 10-year historical ratio was applied to the year 2045 based on the long-term 
historical average.  The years 2025 (0.86) and 2030 (0.86) show a minimal rise in the 
jobs rate which coincides with the increased housing production and population 
increases for those periods.  The years 2035 (0.84), 2040 (0.83), and 2045 (0.82) 
represent a linear reduction to the historical average. 
 
Lastly, the jobs to housing unit ratio developed for each 5-year period was applied to all 
scenarios. 
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Appendix A 
 
Housing Assumptions 
 
Share of Regional Growth by 5-Year Period 

 
 
Population Assumptions 
 
Persons Per Housing Unit by Year 

 
 
2022 Source: State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, 
January 1, 2021-2022. Sacramento, California, May 2022.  California Employment Development Department, Industry Employment 
& Labor Force - by Annual Average, March 2021 Benchmark, for Butte County (Chico MSA). 
 
Note: Unlike past regional growth forecasts, the persons per housing unit was maintained throughout each forecast year.  Recent 
figures published by DOF show that person per housing unit numbers have varied greatly in the period following the Camp Fire. 

 
Countywide Population Forecast Comparison to DOF Estimates 
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A. California Department of Finance. Demographic Research Unit. Report P-2A: Total Population 
Projections, California Counties, 2010-2060 (Baseline 2019 Population Projections; Vintage 2020 
Release). Sacramento: California. July 2021. 

 

 
 

B. BCAG Provisional Long-Term Regional Growth Forecasts 2022-2045 (Medium Scenario) 
C. California regulations (CA Code §65584.01) require that population forecasts used in preparing the 

RTP/SCS must be within +/- 1.5% of DOF numbers. 
 

 
Employment Assumptions 
 
Historical Jobs to Housing Unit Ratios 
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ATTACHMENT C 
 

Estimates and Forecasts for 2024 SCS Analysis Years 
 

Analysis Years 2005  2022 2035 2045 

Population 214,5821 201,6082 241,939 249,169 

Household Population 208,3221 197,0202 236,443 243,499 

Housing Units 91,6661 91,5492 110,000 113,277 

Households 85,4781 84,1572 101,118 104,131 

Persons Per Household 2.441 2.342 2.34 2.34 

Jobs 73,4003 77,0003 92,400 92,887 

Jobs to Housing Unit Ratio 0.80 0.84 0.84 0.82 
 
 

Sources: 
1 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, and the 
State, 2001-2010, with 2000 Benchmark. Sacramento, California, May 2010 
2 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, and the 
State — January 1, 2021-2022. Sacramento, California, May 2022 
3 California Employment Development Department, Industry Employment & Labor Force - by Annual Average, March 
2021 Benchmark, for Butte County (Chico MSA) 
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BCAG Off-Model Calculations 
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BCAG Off-Model Calculations 

 

Off-Model Calculation #1: Workplace EV Charger Incentive Program  

Description: This strategy reduces CO2 emissions by providing funding incentives for 100 new 
workplace electric vehicle (EV) chargers. This will increase the number of workplace EV chargers in 
the region to facilitate workplace charging by plug-in hybrid electric vehicles (PHEVs)1. Currently, 
the average all-electric range (AER) of the PHEV fleet in California is approximately 33 miles per day 
per vehicle, while the average in-situ PHEV electric-drive range for this fleet usage is only 20 electric 
vehicle miles traveled (eVMT) per day per vehicle2. Charging at work can provide up to 13 additional 
eVMT per commute, reducing GHGs in the region. This strategy goes above and beyond state efforts 
to increase EV use by providing funding for 100 new workplace EV chargers and specifically 
targeting PHEV drivers. The current BCAG travel demand model does not differentiate between 
different light-duty vehicle types (i.e., gasoline, diesel, electric, PHEV), therefore this strategy 
cannot be modeled by the BCAG travel demand model, necessitating off-model calculations. 

Objectives: Increase the number of eVMT and decrease the number of carbon vehicle miles 
traveled (cVMT) by PHEV drivers in the region to reduce GHG emissions. 

Trip and Emissions Data Needs:  

Funding/Incentives: Funding incentives in the amount of $5,000 each for 100 new workplace 
chargers will be developed. To implement this strategy, $500,000 in funding has been identified to 
offset employer costs and encourage strategy implementation.  BCAG will be the lead agency for 
the program and intends to utilize both Transportation Development Act (TDA) and Congestion 
Mitigation and Air Quality (CMAQ) funds.  Specific fund details will be included in the 2024 RTP/SCS.  

Current Level of Deployment: This is a new strategy that will be deployed in the region to large 
employers, especially those located the greatest distance from housing. 

Future Level of Deployment: Through this new strategy, future deployment is expected to result in 5 
new workplace chargers at 20 separate employment locations. The strategy goes beyond existing 
state programs to implement EV chargers. Strategy implementation will begin following SCS 
approval and will be tracked to ensure 100 new chargers are implemented in area workplaces by 
2035.  

Responsible Parties: BCAG will work with area employers and Butte County Air Quality 
Management District (BCAQMD) to implement the strategy. BCAG will track strategy 
implementation and metrics. 

 
1 PHEVs, in general, have an option to operate in gasoline or electric mode, unlike battery electric vehicles 
(BEVs). As such, the goal of the strategy is to facilitate PHEV workplace charging and is not intended to 
capture BEVs. 
2 California Air Resources Board 2017. Unpublished data and California Air Resources Board. California’s 
Advanced Clean Cars Midterm Review: Summary Report for the Technical Analysis of Light Duty Vehicle 
Standards. Appendix G. Table 14. January 2017. Available at: 
https://www.arb.ca.gov/msprog/acc/mtr/acc_mtr_finalreport_full.pdf. 

https://www.arb.ca.gov/msprog/acc/mtr/acc_mtr_finalreport_full.pdf
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Affected Population: The population being targeted by the strategy includes area commuters, 
particularly those with longer trip lengths, and larger employers including those located in or 
adjacent to disadvantaged communities. 

Trip and Emissions Data:  

• # of new workplace EV charging stations = 100 
• # of vehicles charged per EV charging station = 7 
• # of PHEVs participating in the program = 700 
• # of EV charging facilities implemented as part of program = ~20 
• Electric range or PHEVs in the region = assume state average of 20 
• Average PHEV trip length = assume state average or 33 
• Amount of CO2 avoided per PHEV eVMT = 198 grams 
• Conversion rate of grams to pounds = 0.00220462 

Quantification Methodology:  

 

Challenges, Constraints, and Strategy Implementation Tracking: Area employers may not be 
receptive to installing EV chargers, even with the $5,000 funding incentive. If employer 
receptiveness is not sufficient, BCAG will explore alternative options such as increasing the funding 
incentive per employer, conducting employer/employee educational meetings with BCAQMD, and 
possibly increasing the total funding amount.  BCAG will track the number of EV chargers installed 
as a metric to determine the success of implementation. 

 

  

Off-Model PHEV Workplace Charging Stations Methodology (CARB - Method a)

Step # Variable Data Source Year 2035
Step 1 # of new workplace EV chargers BCAG 100
Step 2 # of PHEVs per charger CARB default (NREL)1 7
Step 3 # of PHEVs in region using new chargers Step 1 x Step 2 700
Step 4 eVMT  increase per PHEV CARB default 13
Step 5 Total increase in PHEV eVMT Step 3 x Step 4 9,100
Step 6 CO2 avoided per PHEV eVMT (grams) CARB default2 198
Step 7 Displaced CO2 emissions (lbs) (Step 5 x Step 6)*0.002204623 3,972.28
Step 8 Displaced CO2 emissions (tons) Step 7 / 2000 1.99

Source:
1 Melaina Marc, Michael Helwig. 2014. California Statewide Plug-In Electric Vehicle Infrastructure Assessment. Page 21. Figure 8. Final 
Report of National Renewable Energy Laboratory to California Energy Commission under Agreement 600-11-002. California Energy 
Commission, Sacramento, CA. Publication Number: CEC-600-2014-003. Available at: https://www.nrel.gov/docs/fy15osti/60729.pdf
2 CARB. 2017 Unpublished. Internal CARB analysis of Southern California vehicle trip data indicating that workplace EV charging 
connectors would increase average PHEV e-miles by 13 e-miles per day per PHEV from 20 e-miles per day per PHEV to the 2016 State-
average all-electric range for PHEVs of 33 miles per day.
3 Converstion rate for grams to lbs (0.00220462)
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Off-Model Calculation #2: E-Bike Incentive Program 

Description: This strategy reduces CO2 emissions by providing funding incentives for 500 new e-
bikes. E-bike incentive programs have shown significant potential in reducing GHG emissions by 
encouraging mode shift from auto use to e-bike. Research shows that e-bikes are used to a greater 
extent than conventional bicycles with users routinely traveling farther and being able to replace 
auto trips.  

This strategy provides funding incentives for 500 new e-bikes in the region. Conventional bike trips 
are forecasted in the BCAG travel demand model mode choice step, but the estimation of this sub-
model was based on conventional bicycle use. E-bikes, as noted above, substitute for driving at 
greater rates and for longer distances. Additionally, the potential for the incentive program to 
increase the proportion of bicycle users is not accounted for in the model, necessitating off-model 
calculations for this unique mode. 

Objectives: The off-model strategy would reduce CO2 emissions by replacing vehicle trips with e-
bike trips, thus decreasing VMT. 

E-bike incentive strategy can potentially reduce GHG emissions by:  

• Replacing or reducing vehicle trips with E-bike trips  

• Encouraging broader range of adoption of cycling, including people that may not be 
physically fit and low-income population who cannot afford E-bike initially  

• Promoting long-term changes in mode choice which lead to sustained reductions in GHG 
emissions  

Trip and Emissions Data Needs:  

Funding/Incentives: Funding incentives in the amount of $500 each for 500 new e-bikes will be 
developed. To implement this strategy, $250,000 in funding has been identified to offset e-bike 
costs and encourage strategy implementation. BCAG will be the lead agency for the program and 
intends to utilize both Transportation Development Act (TDA) and Congestion Mitigation and Air 
Quality (CMAQ) funds.  Specific fund details will be included in the 2024 RTP/SCS. 

Current Level of Deployment: California Air Resources Board (CARB) is currently deploying a similar 
program statewide.  CARB’s program is targeting incentives of $1,750 to specific low-income 
individuals.  Specific amounts allocated to regions are not yet available.  BCAG’s program is 
expected to be supplemental to CARB’s program.  

Future Level of Deployment: Through BCAG’s strategy, future deployment is expected to result in 
the addition of 500 new e-bikes in the region. The strategy goes beyond existing state programs to 
implement e-bikes. Strategy implementation will begin following SCS approval and will be tracked 
to ensure 500 new e-bikes are purchased in the region by 2035. 

Responsible Parties: BCAG will work with Chico Velo to implement the strategy. BCAG will track 
strategy implementation based on the number of e-bikes purchased. 
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Affected Population: BCAG will target areas in the region with robust active transportation networks 
to facilitate e-bike utilization and target locations in or adjacent to disadvantaged communities. 

Trip and Emissions Data: 

• # of new E-Bike incentives = 500 
• Weekday VMT decrease per E-Bike = 2.325 miles 

Quantification Methodology: 

GHG emission reductions from e-bike incentive strategies are a result of VMT reductions due to 
mode shift from vehicle trips to e-bike trips. The following steps present a VMT reduction-based 
approach for forecasting GHG emission reductions associated with e-bike incentive strategies.  

Step 1: Confirm the funding incentive ($500 per e-bike) and the number of participants (up to 500) 
in the region. 

Step 2: Determine the relationship between e-bike incentives, increased e-bike trips, and 
decreased private automobile trips/VMT. 

Due to the lack of local surveys in the BCAG region, relevant studies on e-bike incentive programs 
have been reviewed. The conclusions, documenting the impact of e-bike incentives on mode shift 
and potential VMT changes, are summarized in the table below. 

Study Study Area Model shift and VMT change 
Bigazzi, Hassanpour, and 
Bardutz (2024)3 

Greater Victoria region, 
Canada 

Auto use reduced by 49 km 
(30.45 miles) per week a year 
after purchase.  

Sundfør and Fyhri (2022)4 Oslo, Norway E-bike incentivized purchasers 
increased the distance per trip 
of e-bike use by 4.8 km (3 
miles), and decreased 
automobile use by 1.2 km 
(0.75 miles). 

Johnson, Fitch-Polse, and 
Handy (2023)5 

Rebate programs offered by 
the Redwood Coast Energy 
Authority (RCEA), Peninsula 
Clean Energy (PCE), and 
Contra Costa County (CC) 

E-bike incentive recipients 
reduced GHG emission of 12 
to 44 kg CO2 per month. 

 
3 Bigazzi, A., Hassanpour, A., & Bardutz, E. (2024). Travel behavior and greenhouse gas impacts of the Saanich 
e-bike incentive program. District of Saanich, 48. 
4 Sundfør, H. B., & Fyhri, A. (2022). The effects of a subvention scheme for e-bikes on mode share and active 
mobility. Journal of Transport & Health, 26, 101403. 
5 Johnson, N., Fitch-Polse, D. T., & Handy, S. L. (2023). Impacts of e-bike ownership on travel behavior: 
Evidence from three northern California rebate programs. Transport policy, 140, 163-174. 
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Shankari, Boyce, Hintz, and 
Duvall (2021)6 

Colorado State E-bike trips primarily replaced 
single-occupancy vehicle 
(SOV) trips by 28%. 

 

Although some studies (Johnson et al., 2023; Sundfør and Fyhri, 2022) indicate that e-bike usage 
has a greater impact on recreational trips, there is no evidence suggesting that e-bike incentive 
programs do not also reduce other types of vehicle trips. Furthermore, evidence shows that e-bike 
incentive programs significantly reduce the average automobile trip length, particularly for low-
income populations (Bigazzi et al., 2024). However, reductions in VMT and shifts in mode choice are 
observed across all income groups. 

Step 3: Estimate the average daily vehicle trip rate per person in the BCAG region. 

Based on the BCAG travel demand model for the 2022 base year, the average daily vehicle trip rate 
per person is 3.1.  

Step 4: Calculate the total VMT reduction. 

Using Bigazzi’s study, the average daily VMT reduction is 4.35 miles per user benefiting from the e-
bike incentive program. Based on Sundfør’s study and the average trip rate estimated in Step 3, the 
average daily VMT reduction is 2.325 miles. 

Considering the above discussion, the VMT reduction per e-bike is assumed to be 2.325 miles per 
day per participant, which is still lower than the results from Bigazzi’s study. 

Step 5 and Step 6: Calculate the total CO2 emissions reduction using 2021 EMFAC emissions 
inventory. 

 

 
6 Shankari, K., Boyce, L., Hintz, E., & Duvall, A. (2021). The CanBikeCO Mini Pilot: Preliminary Results and 
Lessons Learned (No. NREL/TP-5400-79657). National Renewable Energy Lab. (NREL), Golden, CO (United 
States). 

Off-Model E-bike Incentivies Methodology

Step # Variable Data Source 2035
Step 1 Number of participants in the region BCAG model 500
Step 2 Average automobile trip length reduction Research1 0.75
Step 3 Average daily vehicle trip rate per person BCAG model 3.10
Step 4 Displaced VMT Step 1 x Step 2 x Step 3 1,163
Step 5 Displaced private auto CO2 emissons rate EMFAC 20212 0.000281764
Step 6 Displaced CO2 emissions (tons) Step 4 x Step 5 0.32755065

Source:
1 Sundfør, H. B., & Fyhri, A. (2022). The effects of a subvention scheme for e-bikes on mode share and active 
mobility. Journal of Transport & Health, 26, 101403.
2 EMFAC2021 (v1.0.2) Emissions Inventory, BCAG Region, Year 2035, Season Annual, Total VMT = 
6047689.201, Total CO2 = 1704.023793 (tons). Total CO2/Total VMT = 0.000281764 (tons).
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Challenges, Constraints, and Strategy Implementation Tracking: Area residents may not be 
receptive to purchasing e-bikes, even with the $500 funding incentive. If area residents’ 
receptiveness is not sufficient, BCAG will explore alternative options such as increasing the funding 
incentive per resident, conducting bicycle educational meetings with Chico Velo, and possibly 
increasing the total funding amount. Strategy implementation will begin following SCS approval and 
will be tracked to ensure 500 new e-bikes are purchased in the region by 2035. 

 

Off-Model Calculation #3: Telecommute  

Description: This exogenous factor reduces CO2 emissions by realizing a 5.6%-point increase 
(12.4% to 18%) in telecommuting in the region. Telecommuting is expected to increase in the region 
through 2035, reducing VMT and CO2 emissions by decreased work related trips. Broadband 
continues to expand in the region due to various efforts including the Northeastern and Upstate 
California Connect Consortia, which are focused on improving broadband availability and 
performance within the region, particularly the rural eastern portions where cellular and broadband 
service is inadequate. Additionally, Starlink satellite-based Wi-Fi internet will continue to expand in 
the rural eastern portions of the region providing new opportunities for telecommuting. These 
efforts along with others will make telecommuting available to more residents in the region, 
reducing work related trips, VMT, and CO2 emissions.   

The current BCAG travel demand model is calibrated to the base year of 2022, which incorporates 
the local trip rates associated with different job categories and is validated based on observed data, 
therefore capturing existing levels of telecommuting.  However, future year scenarios are developed 
based on land use changes and network improvements in the region with minor adjustments to trip 
rates to balance productions and attractions. No additional refinements were made to capture the 
increase in telecommuting. Thus, an off-model adjustment must be used at this time 

Objectives: This exogenous factor would reduce CO2 emissions by reducing work related trips and 
VMT through an expected 5.6%-point increase (12.4% to 18%) in telecommuting in the region due in 
part to expanded broadband and Starlink satellite utilization in the region. Cellular and broadband 
services are inadequate in the eastern portions of the region, which are expected to see expanded 
utilization of both broadband and Starlink satellite Wi-Fi services. 

Trip and Emissions Data Needs:  

Funding/Incentives: Funding is not identified. This exogenous factor is expected to result in the 
5.6%-point increase. BCAG staff will continue to coordinate with the Northeastern and Upstate 
California Connect Consortia to facilitate broadband expansion in the region. 

Current Level of Deployment: According to the 2022 1-year American Community Survey – Means 
of Transportation to Work (table K200801), 12.4% of workers were estimated to work from home.  
When applied to BCAG’s year 2022 estimated 77,000 jobs in the region, this would amount to a year 
2022 baseline of 9,582 employees working from home. 
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Future Level of Deployment: This exogenous factor assumes telecommuting will increase from 
12.4% (2022) to 18% (2035).  This assumption is based on a review of the Butte County work from 
home rate during the spring and fall of 2021, which corresponds with the COVID-19 pandemic.  
During that period, the work from home rate reached a high of 32.1% in the Spring of 2021 
according to Replica data which has been normalized by employment status. When the spring and 
fall seasons are averaged for the year 2021, a rate of 23.7% is realized. BCAG therefore makes a 
more conservative assumption that the telecommuting rate will rise again and stabilize, but using 
an assumed rate of 18%, which is less than the average rate of year 2021. When applied to the year 
2035 estimated 92,400 jobs in the region, this would amount to 16,632 employees working from 
home. 

 

Responsible Parties: BCAG will track implementation and metrics utilizing the U.S. Census Bureau 
– American Community Survey 1-year data.  

Affected Population: The target population in Butte County for telecommuting is the office and 
public/quasi-public jobs sectors as allocated by the land use model.  The office and public/quasi-
public jobs sectors accounted for 23,878 jobs in the region in 2022.  These sectors are expected to 
increase to 30,575 total jobs by 2035, according to BCAG’s Technical Methodology for Preparing 
2024 Regional Transportation Plan / Sustainable Communities Strategy Land Use Allocations, July 
2024 (table 4).   

Trip and Emissions Data: 

• Average number of telecommuting day(s) per worker or telecommuter for base and future 
analysis years = 1.85 for both 2022 and 2035 

• Occupational classifications in the region that can participate in a telecommuting program 
= Office and Public/Quasi-Public 

• Number of jobs in the region = 77,000 (2022) and 92,400 (2035) 
• Average travel distance for home-based work (HBW) trips in the region = 13.4 miles 
• Average travel distance for home-based other (HBO) trips in the region = 6.76 miles 
• Baseline employees enrolled = 12.4% 

ACS (1 year) - Means of Transportation to Work (K200801) Year 2022
    Car, truck, or van - drove alone 73.7%
    Car, truck, or van - carpooled 8.2%
    Public transportation (excluding taxicab) 0.5%
    Taxicab, motorcycle, bicycle, walked, or other means 5.2%
    Worked from home 12.4%

Total 100.0%

Year Season Work From Home* Normalized by Employment Status**
2021 Spring 13.70% 32.10%
2021 Fall 6.50% 15.30%

Data Source: Replica - based on megaregion model run on 9/2/2023

Butte County Work From Home Percentage

*“Work From Home” column: work from home percentage when Butte County is set as the home location.
**“Normalized by Employment Status” column: Only employed residents are accounted when estimating WFH percentage.
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• Forecasted employees enrolled = 18% 

Quantification Methodology: 

 

Challenges, Constraints, and Strategy Implementation Tracking: The rebound effect associated 
with telecommuting is still being researched and the overall VMT reductions are evolving.  For 
preparing the methodology, BCAG assumes a rebound of 1 additional home-based other (HBO) trip 
for each home-base work (HBW) trip shifting to telecommuting. As research on telecommuting 
progresses, adjustments to the methodology may need to be revised. BCAG staff will track U.S. 
Census American Community Survey (ACS) data to determine the percentage increase in 
telecommuting in the region. 

 

Off-Model Calculation #4: Telemedicine  

Description: This exogenous factor reduces CO2 emissions by realizing an 8%-point increase (17% 
to 25%) in telemedicine in the region.  Telemedicine is expected to increase in the region through 
2035, due to an aging population and growing use of digital office visits, reducing vehicle trips and 
VMT. Broadband continues to expand in the region due to various efforts including the Northeastern 
and Upstate California Connect Consortia, which are focused on improving broadband availability 
and performance within the region, particularly the rural eastern portions where cellular and 
broadband service is inadequate. Additionally, Starlink satellite-based Wi-Fi internet will continue 
to expand in the rural eastern portions of the region providing new opportunities for telemedicine. 
These efforts along with others will make telemedicine available to more residents in the region, 
reducing vehicle trips and VMT. 

Off-Model Telecommuting Methodology

Step # Variable Data Source
2022 

(Baseline) 2035
Step 1 Jobs (Non-Farm) BCAG model 77,000 92,400
Step 2 Average HBW trip length (miles) BCAG model 13.4
Step 3 Average HBO trip length (miles) BCAG model 6.76
Step 4 Average # of telecommute days per week CARB1 1.85
Step 5 Baseline employees enrolled American Community Survey2 (12.4%) 9,582 11,498

Step 6 Additional employees enrolled
BCAG

(92,400 jobs x 18%) - (92,400 jobs x 12.4%) 5,134
Step 7 Telecommuters per day (Step 4 / 5 workdays) x Step 6 1,899
Step 8 Reduced trips per commuter (x2) Step 7 (x2) 3,799
Step 9 Rebound effect Step 3 x Step 8 25,680

Step 10 Total reduced VMT (Step 2 x Step 8) - Step 9 25,224
Step 11 Displaced private auto CO2 emissons rate EMFAC 20213

0.000281764
Step 12 Displaced CO2 emissions (tons) Step 10 x Step 11 7.107252593

Source:
1 Handy, S., Tal, G., & Boarnet, M. Policy Brief on the Impacts of Telecommuting Based on a Review of the Empirical Literature. December 2013. Available at: 
https://www.arb.ca.gov/cc/sb375/policies/telecommuting/telecommuting_brief120313.pdf. (1.2 + 2.5)/2 = 1.85
2 U.S. Census Bureau. 1-year American Community Survey for 2022 (table K200801).
3 EMFAC2021 (v1.0.2) Emissions Inventory, BCAG Region, Year 2035, Season Annual, Total VMT = 6047689.201, Total CO2 = 1704.023793 (tons), Total 
CO2/Total VMT = 0.000281764 (tons)
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The base year (2022) BCAG travel demand model has been calibrated and validated using observed 
data, including big data to understand travel patterns and collected traffic counts to evaluate 
roadway volume estimates. As a result, the current impact of telemedicine has already been 
captured in the base year model. However, future year scenarios are developed based on land use 
changes and network improvements in the region, without additional information on how the 
increase in telemedicine services might affect travel behavior. To account for potential increases in 
telemedicine, an off-model adjustment must be applied at this time. 

Objectives: This exogenous factor would reduce CO2 emissions by reducing vehicle trips and VMT 
through an expected 8%-point increase (17% to 25%) in telemedicine in the region due in part to an 
aging population, efforts to reduce health care costs, and expanded broadband and Starlink 
satellite utilization in the region. Cellular and broadband services are inadequate in the eastern 
portions of the region, which are expected to see expanded utilization of both broadband and 
Starlink satellite Wi-Fi services. 

Trip and Emissions Data Needs:  

Funding/Incentives: Funding is not identified. Exogenous factors are expected to result in the 8%-
point increase. BCAG staff will continue to coordinate with the Northeastern and Upstate California 
Connect Consortia to facilitate broadband expansion in the region. 

Current Level of Deployment: Current telemedicine rates for the region are estimated at 17% based 
on two studies. The first of these studies estimates that telehealth visits represented “17% of total 
2022 healthcare visits, a substantially larger share than the 2019, [pre-pandemic level] of less than 
1%, but down from the high of 25% during the height of the pandemic in 2020.”7 The second 
referenced study concluded that, “as of 2021, overall telehealth use has stabilized at 38 times 
higher than before COVID-19 hit, ranging from 13% to 17% of visits across all specialties and 
remaining steady since June 2020.” Additionally, the study found that virtual appointments for 
psychiatry/psychology, which is the telehealth service that Enloe Medical center in Chico offers, 
has the highest rate (40%) of telehealth visits out of all health services.8 

Future Level of Deployment: This exogenous factor is expected to produce an 8%-point increase in 
telemedicine in the region by 2035. During a 2022 webinar panel of healthcare experts hosted by 
the American Medical Association (AMA), Eyal Zimlichman, MD, former advisor to the U.S. 
Department of Health and Human Services Office of the National Coordinator for Health 
Information Technology, forecasted a slow rise in telehealth visits over the next five years from the 
current rate of between 20% and 25% back to as high as the 70%. Dr. Zimlichman explained that, 
unlike the rapid, un-sustained increase brought on during the pandemic, the upcoming increase 
will be the result of improvements to usability and ongoing cultural shifts. Dr. Zimlichman’s 50-70% 
estimated pandemic period usage rate is the highest estimate of telehealth use during the peak 

 
7 Pillai, Akash, Bradley Corallo, and Jennifer Tolbert. Recent Trends in Community Health Center Patients, 
Services, and Financing. KFF, April 19, 2024. https://www.kff.org/medicaid/issue-brief/recent-trends-in-
community-health-center-patients-services-and-financing/. 
8 Bestsennyy, Oleg, Greg Gilbert, Alex Harris, and Jennifer Rost. Telehealth: A Post-COVID-19 Reality?” 
McKinsey and Company, July 9, 2021. https://www.mckinsey.com/industries/healthcare/our-
insights/telehealth-a-quarter-trillion-dollar-post-covid-19-reality. 

https://www.kff.org/medicaid/issue-brief/recent-trends-in-community-health-center-patients-services-and-financing/
https://www.kff.org/medicaid/issue-brief/recent-trends-in-community-health-center-patients-services-and-financing/
https://www.mckinsey.com/industries/healthcare/our-insights/telehealth-a-quarter-trillion-dollar-post-covid-19-reality
https://www.mckinsey.com/industries/healthcare/our-insights/telehealth-a-quarter-trillion-dollar-post-covid-19-reality
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COVID-19 pandemic period among any of the studies researched; other studies estimate a 
telehealth usage rate of between 20% and 30% at the height of the pandemic.9 BCAG therefore 
makes a more conservative assumption that telehealth usage rates will rise again and stabilize, but 
using an assumed rate of 25%, which is the usage rate during the COVID-19 peak according to the 
KFF study. 

Responsible Parties: BCAG will track metrics prior to each update of the RTP utilizing available 
information.  Possible source information includes the California Health Interview Survey (CHIS) 
and the California Household Travel Survey (CHTS), the Assistant Secretary for Planning and 
Evaluation (ASPE) Office of Health Policy’s national survey trends in telehealth utilization, and 
Enloe Hospital’s Annual Quality Summit Report. 

Affected Population:  The target population for telemedicine includes all Butte County residents 
seeking healthcare within the region, with a particular focus on people living in rural and 
underserved communities, as well as elderly individuals who have difficulty traveling on their own. 
Additionally, telemedicine is especially beneficial for working professionals who may prefer to 
consult with healthcare providers without taking time off from work. 

Trip and Emissions Data: 

• # of internal to internal (II) home-based other (HBO) trips for year 2035 = 205,718 
• % subset of telemedicine activities to total personal maintenance activities = 1.25% 
• % telemedicine activity increase comparing to base year = 8% 
• Total II HBO VMT = 890,671 
• Average II HBO trip length = 4.33 miles 

Quantification Methodology: 

Following the pandemic and the rise in the broader use of telemedicine services, evidence 10,11,12 

has shown changes in people’s travel behavior related to healthcare and how telemedicine 
contributes to VMT reduction. While various studies have demonstrated the magnitude of VMT and 
GHG emissions reductions due to the implementation and greater adoption of telemedicine, 
quantifying these effects specifically for the BCAG region remains challenging. To address this, the 

 
9 Lee, Euny C., Violanda Grigorescu, Idia Enogieru, Scott R. Smith, Lok Wong Samson, Ann B. Conmy, and 
Nancy De Lew. Updated National Survey Trends in Telehealth Utilization and Modality (2021-2022). Issue 
Brief. Assistant Secretary for Planning and Evaluation (ASPE) Office of Health Policy, April 19, 2023. 
See also: Pillai et al., 2004 
10 Dullet, N. W., Geraghty, E. M., Kaufman, T., Kissee, J. L., King, J., Dharmar, M., ... & Marcin, J. P. (2017). 
Impact of a university-based outpatient telemedicine program on time savings, travel costs, and 
environmental pollutants. Value in Health, 20(4), 542-546. 
11 Rodler, S., Ramacciotti, L. S., Maas, M., Mokhtar, D., Hershenhouse, J., Abreu, A. L. D. C., ... & Cacciamani, 
G. E. (2023). The impact of telemedicine in reducing the carbon footprint in health care: a systematic review 
and cumulative analysis of 68 million clinical consultations. European Urology Focus. 
12 Finkelstein, J. B., Hauptman, M., Acosta, K., Flanagan, S., Cahill, D., Smith, B., ... & Estrada Jr, C. R. (2024). 
Environmental impact of a pediatric and young adult virtual medicine program: a lesson from the COVID-19 
pandemic. Academic Pediatrics, 24(3), 408-416. 
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methodology used by SCAG to measure the impact of telemedicine strategies will be applied, 
following the steps outlined below. 

Step 1: Use the BCAG travel demand model for the 2022 scenario to estimate the total internal-
internal (II) home-based other (HBO) vehicle trips. In the model structure, HBO trips exclude home-
based shopping and home-based school trips. The remaining HBO trips are considered consistent 
with the maintenance activities identified in the SCAG method. 

Step 2: SCAG developed the 2019 baseline model input for the telemedicine module based on the 
2015-2018 California Health Interview Survey (CHIS). The percentage of telemedicine activities 
relative to total personal maintenance activities ranges from 0.67% to 1.59% depending on age 
group. A median value of 1.25% is used for the overall BCAG region.  

Step 3: As discussed above, the increase in telemedicine activities compared to the base year is set 
at 8% points for the BCAG region. 

Step 4: Use BCAG travel demand model for the 2022 scenario to estimate the average II HBO trip 
length. 

Step 5: Calculate Telemedicine Trips using the formula: 

Telemedicine Trips = II HBO vehicle trips × percentage of telemedicine activities to the total II HBO 
vehicle trips × percentage increase in telemedicine activities compared to base year 

Step 6: Calculate the Displaced VMT using the formula: 

Displaced VMT = Telemedicine Trips × average II HBO trip length 

Step 7 and Step 8: Calculate the total CO2 emissions reduction using 2021 EMFAC emissions 
inventory. 

 

Challenges, Constraints, and Strategy Implementation Tracking: The telemedicine rate will 
depend on how health care providers manage future health care services, which is uncertain. It is 
also possible that a rebound effect could occur if people freed up from driving to a medical 
appointment choose to engage in other activities that involve vehicle travel. As research on 

Off-Model Telemedicine Methodology

Step # Variable Data Source 2035
Step 1 II HBO Vehicle Trips BCAG model 205,718
Step 2 % subset of telemedicine activities to total personal maintenance activities SCAG1

1.25%

Step 3 % telemedicine activity increase compared to base year Placeworks 8%

Step 4 Average II HBO trip length BCAG model 4.33

Step 5 Telemedicine Trips Step 1 x Step 2 x Step 3 206

Step 6 Displaced VMT CARB calculation 890.671
Step 7 Displaced private auto CO2 emissons rate EMFAC 20212 0.000281764
Step 8 Displaced CO2 emissions (tons) Step 6 x Step 7 0.250959024

Source:
1 SCAG 2019 Travel Demand Model.
2 EMFAC2021 (v1.0.2) Emissions Inventory, BCAG Region, Year 2035, Season Annual, Total VMT = 6047689.201, Total CO2 = 1704.023793 (tons). 
Total CO2/Total VMT = 0.000281764 (tons).
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telemedicine progresses, adjustments to the methodology may need to be revised. BCAG staff will 
track ACS, CHIS, and CHTS data to determine the percentage change in telemedicine in the region. 
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BCAG Modification of ARB EMFAC Methodology to Calculate CO2 Adjustment to 
EMFAC Output for SB 375 Target Demonstrations 

In 2015, ARB developed a methodology to assist metropolitan planning organizations (MPOs), such as 
BCAG, in adjusting the calculation of percent reduction in per capita CO2 emissions used to meet 
established targets when using EMFAC2011 or EMFAC2014 for their second round RTP/SCS.  ARB’s 
methodology is intended to allow for the direct comparison of reductions achieved in the first rounds of 
RTP/SCSs to those attained in the second and third rounds while holding each MPO to the same level of 
stringency in achieving the target.   

A key assumption of the ARB methodology is that the 2005 baseline travel estimates developed with the 
first round RTP/SCS travel demand model will be identical to those produced with the updated models 
used to estimate travel with the second/third round RTP/SCS.  However, in the case of BCAG’s second 
round updated travel model, changes to land use data and the trip generation sub-model caused the 
model to generate greater estimates of per capita travel for the base year and the 2005 back-cast years 
in comparison to the first round RTP/SCS model.  The changes in base year per capita VMT then effect 
the forecast years since future land uses are added to the base to develop the forecasts.  

To address this change in the first and second round 2005 baseline outputs, BCAG modified the ARB 
methodology to incorporate an adjustment which compensates for this change in preparing the 2018 
RTP/SCS.  This modification is in line with the intent of the ARB methodology which seeks to neutralize 
the changes between the various versions of EMFAC while allowing for an “apples to apples” 
comparison of the first, second, and third round of RTP/SCSs.  The modification was approved, along 
with the 2018 RTP/SCS, by ARB in 2019 as part of the SCS review. 

Upon consultation with ARB in preparing the 2020 RTP/SCS, BCAG has not developed a specific 
“backcast” (2005), and instead will be utilizing the information from the past RTP/SCS. As such, and in 
accordance with the ARB’s Final Sustainable Communities Strategy Program and Evaluation Guidelines 
(November 2019), BCAG has applied the same methodology and adjustment factors (Year 2020 = 3.81% 
and Year 2035 = 4.81%).  It should be noted that due to the shift in removing group quarters from the 
population used in calculating the Per Capita CO2 (SB 375 metric) reductions, BCAG, in consultation with 
ARB, has normalized the population, VMT, and GHG data for the 2012 and 2020 RTPs prior to applying 
the adjustment. 

The following table demonstrates the application of the BCAG Modified Adjustment Factor for EMFAC 
2007 to EMFAC 2014, as approved for ARB for the 2012 RTP/SCS, with normalized data from the 2020 
RTP/SCS. 



Table 1. BCAG Modified Adjustment Factor for EMFAC 2007 to EMFAC 2014

Enter 2012 SCS Total VMT for Year 2005 -> 4,090,094

Enter 2016/2020 SCS Total VMT for Year 2005 -> 4,573,188

Adjustment Factor (2020 SCS VMT / 2012 SCS VMT) 1.118113178

Year 2005 CO2 Per Capita (lbs.day) -> 16.50

Year 2020 CO2 Per Capita (lbs.day) -> 16.17

Year 2035 CO2 Per Capita (lbs.day) -> 16.18

Adjusted Year 2005 CO2 Per Capita (lbs.day) -> 18.45

Adjusted Year 2020 CO2 Per Capita (lbs.day) -> 18.08

Adjusted Year 2035 CO2 Per Capita (lbs.day) -> 18.09

Year 2020 CO2 Per Capita Percent Reductions -> -1.98%

Year 2035 CO2 Per Capita Percent Reductions -> -1.91%

Year 2020 CO2 Per Capita (lbs.day) -> 15.54

Year 2035 CO2 Per Capita (lbs.day) -> 15.39

Adjusted Year 2020 CO2 Per Capita (lbs.day) -> 17.38

Adjusted Year 2035 CO2 Per Capita (lbs.day) -> 17.21

Year 2020 CO2 Per Capita Percent Reductions -> -5.80%

Year 2035 CO2 Per Capita Percent Reductions -> -6.72%

Year 2020 EMFAC 2014 Adjustment -> 3.81%

Year 2035 EMFAC 2014 Adjustment -> 4.81%

Year 2020 CO2 Per Capita (lbs.day) -> 15.21

Year 2035 CO2 Per Capita (lbs.day) -> 16.08

Year 2020 CO2 Per Capita Percent Reductions -> -17.53%

Year 2035 CO2 Per Capita Percent Reductions -> -12.82%

Adjusted Year 2020 EMFAC 2014 -> -13.72%

Adjusted Year 2035 EMFAC 2014 -> -8.01%Apply EMFAC Adjustment

Apply Adjustment Factor 

to 2012 SCS (EMFAC 

2014)

Determine Year 2005 

Adjustment Factor

2012 SCS (EMFAC 2007)

Apply Adjustment Factor 

to 2012 SCS (EMFAC 

2007)

Calculate Reductions in 

CO2 Per Capita

2012 SCS (EMFAC 2014)

Calculate Reductions in 

CO2 Per Capita

Determine EMFAC 2014 

Adjustment %

2020 SCS (EMFAC 2014)

Calculate Reductions in 

CO2 Per Capita
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INTRODUCTION 

In 2012, BCAG, in coordination with local agency members, California State University-

Chico, and the University of California at Davis, developed the Butte County region’s 

first land use allocation model for the purpose of preparing the forecasted development 

pattern included in BCAG’s 2012 Regional Transportation Plan (RTP) and Sustainable 

Communities Strategy (SCS).  The model was used by BCAG in developing land use 

scenarios to be analyzed as part of the 2012 RTP/SCS development process and in 

preparing the final preferred land use scenario and allocation.   

The 2016 RTP/SCS update of the land use allocation model included the addition of five 

(5) new job categories, new K-12 school enrollment forecasts, an occupancy adjustment 

of residential and non-residential land uses, and a process of normalizing the data to 

state sources.  In 2020, the model was updated to include an adjustment to account for 

the loss and rebuilding of housing units and non-residential structures associated with 

the Camp Fire and a new base year of 2018. 

In preparing the 2024 RTP/SCS, the land use allocation model has been migrated to the 

CommunityViz platform. The base year has been updated to 2022 and includes the 

latest regional growth forecasts, local general plan information, and planned projects.  In 

addition, the local jurisdiction’s latest housing elements sites inventory has been 

incorporated. 

The following sections of the document provide an overview of the modeling process as 

well as details regarding specific inputs and assumptions associated with the land use 

allocations. 

BASE YEAR DEVELOPMENT (2022) 

The base year (2022) land use file was prepared using the latest available existing 

regional land use and school datasets.  The regional existing land use dataset is 

updated annually as part BCAG’s data maintenance program and contains the most up-

to-date information regarding existing residential and non-residential land uses.  School 

data is updated every four years and includes the latest enrollments for K-12, Chico 

State University, and Butte Community College. 

Prior to finalizing the base year land uses, the dataset was normalized to the California 

Department of Finance (DOF) housing estimates and California Employment 

Development Department (EDD) labor force data. 

Table 1 provides a summary of the base year assumptions for population, housing, and 

jobs. 
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Table 1 - Base Year (2022) Assumptions 

Population1 201,608 

Household Population1 197,020 

Housing Units1 91,549 

Households1 91,107 

Jobs2 (Non-Farm) 77,000 

Jobs/Housing Unit 0.84 

 

BACK-CAST YEAR (2005) 

In consultation with the California Air Resources Board (ARB), BCAG has decided to 

utilize the 2005 back-cast year from the 2016 RTP/SCS.  This is the same back-cast 

utilized in the most recent round of Senate Bill 375 (SB 375) target setting.  Therefore, 

there was no need to prepare a new land use dataset, as there will be no travel model 

runs of the dataset.  For reference, Table 2 provides a summary of the 2005 back-cast 

year assumptions for population, housing, and jobs. 

 
Table 2 - Back-Cast Year (2005) Assumptions 

Population3 214,582 

Household Population3 208,322 

Housing Units3 91,666 

Households3 85,478 

Jobs (Non-Farm)2 73,400 

Jobs/Housing Unit 0.80 

 

DEVELOPMENT OF FORECASTS 

Land use allocations have been prepared according to scenarios developed by BCAG.  

Each allocation takes into consideration future jobs and housing based on BCAG’s 

Long-Term Regional Growth Forecasts 2022-2045, apart from Scenario #1 which relies 

on the 2020 RTP/SCS preferred scenario.  Appendix A contains a summary of each 

scenario and allocation of jobs and housing by Growth Area (Appendix B). 

 
1 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, and the State — January 1, 
2021-2022. Sacramento, California, May 2022. 
2 California Employment Development Department, Industry Employment & Labor Force - by Annual Average, March 2021 
Benchmark, for Butte County (Chico MSA). 
3 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, 2001-2010, 
with 2000 Benchmark. Sacramento, California, May 2010. 

https://www.bcag.org/documents/demographics/pop_emp_projections/Growth_Forecasts_2022-2045_Draft.pdf
https://www.bcag.org/documents/demographics/pop_emp_projections/Growth_Forecasts_2022-2045_Draft.pdf
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The process for allocating land uses has been largely unchanged from that used in 

preparing the 2020 RTP/SCS.  Two new datasets, housing element sites and accessory 

dwelling units, have been incorporated into the allocation process. 

Basic Allocation Steps 

1. Land Use Mask - areas identified to receive no future growth are identified and 

“masked”. 

2. Available Capacity - data is prepared using the latest general plans, planned 

projects inventory, housing element sites inventory, accessory dwelling unit 

history, and destroyed structures inventory. 

3. Allocations - jobs and housing are allocated for each individual scenario using 

the available capacity. 

 

LAND USE MASK 

A land use “mask” is identified for areas which are currently developed or where new 

growth is not permitted or reasonably foreseeable not to occur. Areas such as public 

parks and protected lands are examples of areas where future growth is not permitted.  

In preparing the model for the 2024 RTP/SCS, staff reviewed and updated the latest 

available datasets to be applied to the mask.  This ensured that locations newly 

designated for non-development or which have been developed within the past four 

years were accounted for. 

Table 3 lists the data layers used in preparing the land use mask. 

Table 3 - Mask Layers 

Public Park Lands Areas of Slope > 25% 

Existing Protected Lands Public Lands 

Existing Developed Lands Federal Lands 

Lakes Utility Lands 

Rivers State Lands 

Existing Right of Ways Union Pacific Lands 

 

Appendix C is included and illustrates the areas which make up the “mask” layer within 

the region.  
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AVAILABLE CAPACITY 

 

Preparation of the available capacity follows the same overall process that was used 

with the 2020 RTP/SCS.  The latest general plans are updated and are cross walked 

into the model classifications.  Planned projects inventory is updated and reviewed by 

jurisdiction staff.  Housing element inventories are updated based on the latest 

approved housing elements. An accessory dwelling unit (ADU) inventory is developed 

based on recent activity.  The destroyed structures inventory is updated based on 

recent wildfire activity. 

 

General Plans 

A standard list of general plan classification code values were developed for use in the 

model as part of the 2012 RTP/SCS.  Each of the jurisdiction’s general plan land use 

classes were cross walked into one of twenty standard modeling classifications 

(Appendix D).  This process addresses any variations in general plans across the 

county and allows for the implementation of a single regional general plan classification 

system. The purpose of the general plan modeling classifications is to restrict the type 

and location of new growth to designated areas when preparing the forecasted 

allocations.  For the 2024 RTP/SCS the same twenty standard land use classifications 

were utilized, and the latest local general plans were applied. 

Planned Projects 

The inventory of planned projects are reviewed and updated by local jurisdictions with 

each update of the RTP/SCS.  This includes the assumed number of housing units 

(single-family and multi-family), square footage of non-residential uses, and 

approximate year of construction.  The planned projects layer also includes the 

specific/master plan areas. Appendix E illustrates the location of the planned project 

sites. 

Housing Elements 

The housing elements layer was developed by importing the local jurisdictions latest 

available housing elements sites inventory.  For modeling, low-income unit sites are 

utilized as multi-family units and moderate to above income units are designated as 

single-family units. Appendix F illustrates the location of the housing element inventory 

sites. 
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Accessory Dwelling Units 

Data from the California Department of Housing and Urban Development was reviewed 

for the 2019-2022 period.  Based on the available data, primarily in the City of Chico, 

areas were designated as locations for future ADU allocation.  Currently, there is very 

little information available on the siting of existing ADU units as well as the future 

capacity.  For planning purposes, a minimal number (less than 350) of ADUs were 

designated for allocation capacity in the City of Chico based on current building activity. 

The current travel demand model does not have a housing designation for ADUs 

therefore, these units have been designated as multi-family based on travel 

characteristics. Appendix G illustrates the location of the traffic analysis zones identified 

to accept ADUs. 

Destroyed Structures 

Following the 2018 Camp Fire, BCAG developed a destroyed structures dataset to 

monitor housing units and non-residential structures lost to wildfire.  This dataset was 

updated with information from the 2020 North Complex Fire for use in the 2024 

RTP/SCS.  Future capacity is based on an equal number of units or square footage 

destroyed, unless otherwise updated with new information from the applicable general 

plan. 

 

ALLOCATING FUTURE LAND USES 

Following the preparation of the mask and available capacity datasets, units are 

allocated to each jurisdiction based on scenario information provided in Appendix A.  

Population, housing, and jobs were applied to each jurisdiction using a spreadsheet tool 

which allocates growth within specific defined growth areas.  The tool allocates future 

development utilizing the available capacity in the general plan, planned projects, 

housing element inventory, accessory dwelling units, and destroyed structures datasets.  

Each of these datasets is parsed by planning area and growth area to control for units 

and population included in the regional growth forecasts and by scenario. 

Planning Areas 

As with the 2020 RTP/SCS model, growth has been modeled individually at the 

jurisdiction level for each of the forecast years.  This approach allows for each 

jurisdiction to retain individual land use assumptions.  BCAG member jurisdictions 

include Biggs, Chico, Gridley, Oroville, Paradise, and the remaining unincorporated 

area of Butte County.   
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The unincorporated area of Butte County is further broken into areas adjacent to the 

three largest jurisdictions (Chico, Oroville, and Paradise), including the unincorporated 

area of Magalia. 

Planning areas were adapted from a combination of jurisdiction city limits, Local Agency 

Formation Commission (LAFCo) spheres of influence, general plan and special 

planning area considerations. Planning areas do not overlap with one another and 

together they encompass the entirety of Butte County (Appendix H).  

Growth Areas 

As with past RTP/SCS’s, each planning area was further broken down into Growth 

Areas. Planning areas were split into five Growth Areas; Center, Established, New, 

Rural, and Agricultural. Center growth areas are downtown and central business areas 

where higher densities of commercial LU’s are present or planned. Established growth 

areas are within the current built environment and represent areas where infill and 

redevelopment opportunities are present.  New growth areas are where new 

development is planned to occur outside of the currently established built environment. 

Rural and agricultural growth areas are only present in the unincorporated county and 

represent areas for growth that are separated from any incorporated area in the county.  

Appendix B illustrates the locations of Growth Areas. 

Allocation Process 

Allocations are prepared by planning area based on the regional growth forecasts and 

scenario descriptions.  Housing units are allocated by type (single-family and multi-

family) and jobs allocated by use (retail, office, industrial, etc.) based on the amount of 

available capacity and existing uses.  A hierarchy of the datasets is established for 

allocation purposes as follows: 1) housing elements sites inventory 2) planned projects 

3) general plan 4) accessory dwelling units 5) destroyed structures.  In some cases, 

based on available capacity, the hierarchy must be adjusted to meet the regional control 

total. 

The results of each scenario’s forecast allocation is then combined at the region level by 

TAZ for incorporation in the regional travel demand model. Table 4 provides a summary 

of the assumptions for population, housing, and jobs accommodated by the final 

allocations, as well as distribution by land use category for each scenario. 
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Table 4 – Land Use Allocation Summary 

 S1 (2035) S2 (2035) S3 (2035) S4 (2035) S4 (2045) 

Population 258,1131 241,9392 241,9392 241,9392 249,1692 

Household Population 251,8633 236,4334 236,4334 236,4334 243,4994 

Housing Units 113,3391 110,0002 110,0002 110,0002 113,2772 

Households 103,5455 101,1186 101,1186 101,1186 104,1316 

Jobs (Non-Farm) 89,0711 92,4002 92,4002 92,4002 92,8872 

Jobs/Housing Unit 0.801 0.842 0.842 0.842 0.822 

Residential (Households)      

Single Family 64,200 60,262 59,293 58,911 60,523 

Multi-Family 27,925 30,724 32,055 32,441 33,823 

Mobile/Manufactured 
Home 

11,420 10,140 9,812 9,812 9,844 

Non-Residential (Jobs)      

Retail 27,892 28,774 26,458 25,458 25,458 

Industrial 15,146 17,364 17,477 17,447 17,477 

Office 23,840 24,311 26,336 26,554 26,699 

Medical Office 7,462 7,603 7,712 7,871 7,872 

Public 3,997 4,312 4,312 4,421 4,521 

Hospitals 3,419 3,070 3,070 3,070 3,086 

Hotels 980 1,120 1,120 1,120 1,126 

University 2,102 1,737 1,737 2,010 2,122 

Butte College 1,331 1,327 1,327 1,579 1,587 

K-12 Schools 2,864 2,736 2,736 2,736 2,750 

Casino 124 108 108 108 109 

Sources: 
1 BCAG Long-Term Regional Growth Forecasts 2018-2040 (medium scenario) 
2 BCAG Long-Term Regional Growth Forecasts 2022-2045 (medium scenario) 
3 Household population based on the 2018 ratio of group quarters population to overall population 
4 Household population based on the 2022 ratio of group quarters population to overall population 
5 Persons Per Household – State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, 
and the State — January 1, 2010-2019. Sacramento, California, May 2019 
6 Persons Per Household - State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, 
and the State — January 1, 2021-2022. Sacramento, California, May 2022 
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MODEL UPDATES AND IMPROVEMENTS 

Below are the general updates and improvements made to the BCAG land use 

allocation model for the 2024 RTP/SCS. 

UPDATES 

Existing Land Use 

The 2024 RTP/SCS includes an updated base year representative of January 1, 2022.  

As such, the existing land use for year 2022 was updated with BCAG’s annually 

updated Geographic Information System (GIS) database which is compiled from local 

jurisdiction building report data.  In addition, school enrollment is updated at the K-12, 

Community College, and University levels based on district and state reported data. 

General Plan 

BCAG maintains an annually updated local general plan GIS dataset.  Annually, local 

jurisdictions are asked to report general plan land use updates.  Typically, these are 

minor changes effecting one or two parcels.  BCAG then adjusts the regional general 

plan dataset. 

Planned Projects 

Prior to preparing forecasts, BCAG reviews and requests updates to the planned 

projects dataset from each local jurisdiction.  This often includes the addition or removal 

of planned projects based on planning department input. 

Land Use Masks 

Prior to preparing the capacity datasets, BCAG reviews the mask layer (areas not 

available for future development) and updates as necessary.  This includes the updating 

of existing development, public and protected lands, undevelopable lands, etc. 

IMPROVEMENTS 

Accessory dwelling units and housing element sites inventories were incorporated into 

the 2024 RTP/SCS land use allocation model. 

Accessory Dwelling Units 

BCAG was able to obtain accessory dwelling unit (ADU) information from the California 

Department of Housing and Community Development for the period 2018-2022.  This 

information showed accessor parcel numbers and certificate of occupancy dates for 

ADU’s in the region.  The City of Chico showed the completed construction of 152 



9 
Butte County Association of Governments 
Technical Methodology for Preparing 2024 RTP/SCS Land Use Allocation 
July 2024 

 

ADU’s over that 4-year period.  With this information, BCAG developed an inventory of 

existing ADU’s designated by associated traffic analysis zones (TAZ) to allow for future 

allocation of units to TAZ’s.  

Housing Element Sites Inventory 

Housing element sites inventories were collected from the latest available housing 

elements published by the local jurisdictions.  This information contained associated 

assessor parcel numbers which were mapped by BCAG.  Low-income units were 

designated as future available capacity for multi-family units. Moderate and above 

moderate – income units were designated as future available capacity for single-family 

units. 
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APPENDIX A 

Summary of Land Use Allocation by Scenario 

 

Growth Area Scenario #1 (2035) Scenario #2 (2035) Scenario #3 (2035) Scenario #4 (2035) Scenario #4 (2045)

Center 6% 6% 20% 20% 20%

Established 56% 56% 60% 66% 66%

New 30% 30% 17% 11% 11%

Rural 6% 6% 2% 2% 2%

Ag 2% 2% 1% 1% 1%

100% 100% 100% 100% 100%

Housing Type Scenario #1 (2035) Scenario #2 (2035) Scenario #3 (2035) Scenario #4 (2035) Scenario #4 (2045)

Single Family1 68% 68% 61% 58% 58%

Multi-Family 32% 32% 39% 42% 42%

100% 100% 100% 100% 100%

Growth Area Scenario #1 (2035) Scenario #2 (2035) Scenario #3 (2035) Scenario #4 (2035) Scenario #4 (2045)

Center 26% 26% 31% 31% 31%

Established 60% 60% 58% 59% 59%

New 11% 11% 9% 8% 8%

Rural 3% 3% 2% 2% 2%

Ag 1% 1% 1% 1% 1%

100% 100% 100% 100% 100%

Sub-Region Base Year (2022)
2

Scenario #2 (2035) Scenario #3 (2035) Scenario #4 (2035) Scenario #4 (2045)

Biggs/Gridley 1.25 1.24 1.19 1.19 1.15

Chico/Chico Co 0.97 0.94 0.95 0.95 0.93

Oroville/Oroville Co 0.88 0.93 0.89 0.89 0.86
Paradise/Paradise 

Co/Magalia Co 0.65 0.74 0.68 0.65 0.64

Remaining Uninc 0.36 0.36 0.37 0.38 0.36

Total 0.84 0.84 0.84 0.84 0.82

1 Single family units include mobile/manufactured homes
2 Jobs-housing ratio is not available for Scenario #1 (2020 RTP/SCS) dataset.  Base year 2022 information provided.

New Housing Units

New Housing Mix

New Jobs

Jobs - Housing Ratio
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Induced Travel Demand Off-Model Adjustment 

This document provides forecasts of long-term induced VMT associated with roadway capacity 
expansion projects included in the BCAG RTP/SCS. The forecast acknowledges that the BCAG travel 
demand model is limited to predicting short-term induced VMT effects, as it lacks a feedback 
mechanism to account for long-term land use growth, which may induce additional vehicle travel. 
As a result, long-term induced VMT could exceed the levels forecasted by the model alone. 

To estimate long-term induced VMT, an alternative “elasticity” method, based on several research 
studies, is employed. However, it’s important to note that this method is not fully sensitive to 
variations in the built environment and does not account for the suburban, rural, and agricultural 
land use context or the limited congestion found in Butte County. 

Three different options are evaluated, as shown below, with Option 3 selected to demonstrate long-
term induced VMT effects. The rationale for this selection is discussed in the comments section of 
the table below. 

Alternative Long-Term Induced Weekday Passenger Vehicle VMT Forecasts for the BCAG RTP/SCS 

Elasticity 
Method 

2035 
Option 1 

2035 
Option 2 

2035 
Option 3 Comments 

Short-run 
elasticity NA 0.024 0.024 

Data Source: BCAG RTP/SCS Model 
Development Report (2024) 

Class 2 and 3 
lane miles 390 390 390 

Based on CARB's research on induced travel1, 
only Class 2 and 3 lane-miles are accounted to 
estimate induced VMT. 

Class 2 and 3 
VMT  2,804,315 2,804,315 2,804,315 

Data Source: BCAG RTP/SCS Model 
Development Report (2024) 

Total elasticity 
(Literature) 0.75 0.75 0.75 

California Induced Travel Calculator 
(ucdavis.edu)  

Elasticity portion 
for increased 
commercial 
driving  

Not 
applied 0.2175 0.2175 

This elasticity excludes induced commercial 
driving using the same ratios identified in 
Duranton and Turner (2011)2 for the accounting 
of induced VMT effects since SB 375 excludes 
commercial vehicle VMT. 

Elasticity portion 
for induced 
population 
growth 

Not 
applied 

Not 
applied 

Not 
applied 

Unlikely that population growth would be 
attracted away from other counties due to 
roadway capacity expansion in Butte County. 

Elasticity portion 
for traffic 
diversion 

Not 
applied 0.075 

Not 
applied 

Unlikely to occur due to drivers typically taking 
longer distance routes to avoid congestion. 

https://travelcalculator.ncst.ucdavis.edu/
https://travelcalculator.ncst.ucdavis.edu/


Elasticity 
Method 

2035 
Option 1 

2035 
Option 2 

2035 
Option 3 Comments 

Elasticity portion 
for increased 
household 
driving 

Not 
applied 0.2925 

Not 
applied 

This value could be reduced or excluded on the 
basis that household driving is unlikely 
suppressed by congestion in Butte County. This 
can be verified for vehicle trip generation on the 
basis of the model's trip rates being similar to ITE 
rates, which tend to represent full demand in 
suburban areas where congestion is limited. 
However, evidence is not available to verify if trip 
lengths would be affected. As such, maintaining 
this portion of the elasticity would account for 
that possibility. 

Long-term 
induced 
passenger 
vehicle VMT 
elasticity after 
added/subtracte
d of short-run 
estimate 0.75 0.14 0.51   

Lane mile 
increase in 2035 0.64 0.64 0.64 

As explained above, only lane mile increases on 
Class 2 and 3 facilities are accounted. 

Long-term 
induced 
passenger 
vehicle weekday 
VMT3 3,451 649 2,340 

Option 1 shows the maximum long-term 
induced VMT forecast using the full literature-
based elasticity value. This value does not 
consider the local context of Butte County as 
discussed in the comments. Option 2 discounts 
the elasticity for those elasticity components not 
expected to apply in Butte County. Under the 
three options, an alternative conclusion is that 
Option 3 accounted for the necessary 
adjustments to the full literature-based 
elasticity value with consideration of the local 
context of Butte County and is selected to 
demonstrate the long-term induced weekday 
passenger vehicle VMT forecasts for Butte 
County under 2035 condition. 

Data Source:  

1Impact of Highway Capacity and Induced Travel on Passenger Vehicle Use and Greenhouse Gas Emissions 
Policy Brief 

2The Fundamental Law of Road Congestion: Evidence from US Cities, Gilles Duranton and Matthew A. Turner, 
American Economic Review 101, October 2011 

3California Induced Travel Calculator Forecast of Total Weekday VMT is 37,530 for 2019 conditions. Adjusting 
for commercial vehicle travel, the net weekday passenger vehicle induced VMT is 26,650. 

As outlined in the table above, Option 3 was selected, showing the long-term induced weekday 
passenger vehicle VMT as 2,340 for Butte County. This forecasted value is used in the table below to 
calculate the total CO2 emission increase, based on the 2021 EMFAC emissions inventory. 

https://ww2.arb.ca.gov/sites/default/files/2020-06/Impact_of_Highway_Capacity_and_Induced_Travel_on_Passenger_Vehicle_Use_and_Greenhouse_Gas_Emissions_Policy_Brief.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-06/Impact_of_Highway_Capacity_and_Induced_Travel_on_Passenger_Vehicle_Use_and_Greenhouse_Gas_Emissions_Policy_Brief.pdf


 

Long-Term Induced Travel Adjustment Methodology

Step # Variable Data Source 2035
Step 1 Long-Term Induced Passenger Vehicle VMT BCAG 2,340
Step 2 Private auto CO2 emissons rate EMFAC 20211 0.000281764
Step 3 CO2 emissions (tons/day) Step 1 x Step 2 0.659355009

Source:
1 EMFAC2021 (v1.0.2) Emissions Inventory, BCAG Region, Year 2035, Season Annual, Total VMT = 6047689.201, Total CO2 = 1704.023793 (tons). 
Total CO2/Total VMT = 0.000281764 (tons).
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attractions to match the productions, thus ensuring that each departing traveler finds a destination. While 
it is never possible to achieve a perfect match between productions and attractions prior to the automatic 
balancing procedure, a substantial mismatch in one or more trip purposes may indicate an error in the 
model land use inputs or trip generation.  

Table 17 summarizes the local trip productions and attractions from the model for each trip purpose, 
prior to the application of the automatic balancing procedure. Guidelines published by the Travel Model 
Validation and Reasonableness Checking Manual 5 and the National Cooperative Highway Research 
Program (NCHRP) Report 716 6 suggest that, prior to balancing, the number of productions and 
attractions should match to within plus or minus 10% (i.e., the production-to-attraction ratio should be 
within the range of 0.90 to 1.10). The results shown in Table 17 indicate that the 2022 base year model 
meets the published guidelines for all trip purposes.  

Table 17:  Person Trip Production to Attraction Ratios by Purpose 

Trip Purpose Production/Attraction 

Home-Based Work (HBW) 1.00 

Home-Based Shop (HBS) 1.00 

Home-Based Other (HBO)1 1.03 

Non-Home-Based (NHB) 1.03 

Total 1.02 
Note: 
1 The trip purposes listed are the broad categories applied in most every travel model.  The more specific BCAG trip purposes are 
subsets of these broader trip purposes and have been aggregated here for ease of comparison.  The School, Casino, and University 
purposes are subsets of the HBO trip purpose. 
Source: Fehr & Peers, 2024. 

Trip Generation Sensitivity  

The BCAG TDF model contains enhancements to better capture local trip making characteristics and 
provides the ability to test certain policy options for future development scenarios.  These features include 
adjustments for residential and non-residential vacancy rates and adding sensitivity for aging population, 
the cost of travel, smart growth development, and changes to the transit system. 

 
5 Model Validation and Reasonableness Checking Manual (2nd edition). (2001). Washington, D.C.: U.S. Dept. of 

Transportation, Federal Highway Administration, Federal Transit Administration, Assistant Secretary for 
Transportation Policy. 

6 Travel Demand Forecasting: Parameters and Techniques (Report 716). (2012). Washington, D.C: Transportation 
Research Board. 
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4 Model Validation 
Model validation is the term used to describe model performance in terms of how closely the model’s 
output matches existing travel data in the base year.  The extent to which model outputs match existing 
travel data validates the model algorithms and inputs.   

Traditionally, most model validation guidelines have focused on the performance of the trip assignment 
function in accurately assigning trips to the roadway network.  This method is called static validation, and 
it remains the most common means of measuring model’s ability to replicate base year 
observed conditions.   

Models, however, are seldom used for static applications.  By far the most common use of models is to 
forecast how a change in inputs would result in a change in traffic conditions.  Therefore, another test of a 
model’s accuracy focuses on the model’s ability to predict realistic differences in outputs as inputs are 
changed.  This method is referred to as dynamic validation.  This section describes the highest-level 
validation checks that have been performed for the model. 

Static Validation 
The 2024 California Regional Transportation Plan Guidelines 9, contains the following specific static 
validation criteria and thresholds. 

• At least 75 percent of the roadway links for which counts are available should be within the 
maximum desirable deviation, which ranges from approximately 15 to 60 percent depending on 
total volume (the larger the volume, the less deviation is permitted). 

• A correlation coefficient of at least 0.88 – The correlation coefficient estimates the overall level of 
accuracy between observed traffic counts and the estimated traffic volumes from the model.  
These coefficient ranges from 0 to 1.0, where 1.0 indicates that the model perfectly fits the data. 

• The percent root mean squared error (%RMSE) below 40% – The %RMSE is the square root of the 
model volume minus the actual count squared, divided by the number of counts.  In other words, 
it is the average of all the link-by-link percent differences, and it is an indicator of how far the 
model volumes differ from the counts, on a link-by-link average, expressed as a percent.  It is a 
measure similar to standard deviation in that it assesses the accuracy of the entire model. 

In addition to these criteria, the model-wide volume-to-count ratio was checked against a desired 
maximum threshold of no more than a 10 percent deviation.  The static validation results for the model 
are show in Table 34 and reveal that the model passed all thresholds for daily and closed to the other 
threshold for AM and PM peak hour. It is important to pre-validate the model with local counts if it is 

 
9 California Regional Transportation Plan Guidelines. (2024). Sacramento, CA: California Transportation Commission. 
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used for a focus-area project. Further refinement of the access point of centroid connectors can help with 
focus-area validation.  

Table 34:  Results of Model Validation 

Validation Item Criterion of 
Acceptance Daily AMPH PMPH 

Model-wide Volume-to-Count Ratio Within + 10% 0.99 0.97 1.00 

Percent of Links Within Deviation 
Allowance At Least 75% 76% 82% 83% 

Correlation Coefficient At Least 88% 96% 90% 93% 

RMSE 40% or Less 37% 47% 41% 

Source: Fehr & Peers, 2024. 

Dynamic Validation and CARB Model Sensitivity Tests 
The tests below were conducted to evaluate the functionality of the model directly related to the 
scenarios being evaluated as part of the 2024 RTP/SCS, and to provide both BCAG and CARB information 
for determining the capabilities and sensitivity to the different features of the model. The results of the 
dynamic validation do not fully match with static validation. Static validation was slightly adjusted after 
the dynamic validation was done. Based on our conversation with CARB on February 3rd, 2023, the model 
dynamic sensitivity test for active transportation and transit enhancement was not repeated for the 2024 
RTP/SCS, as similar testing was performed for the 2020 RTP/SCS. Since no major structural changes were 
made to the BCAG model between the 2020 and 2024 RTP/SCS, the dynamic test results documented for 
2020 RTP/SCS are expected to yield similar results as previously documented. 

Beyond what was documented for the 2020 RTP/SCS, and as recommended by CARB, short-term induced 
vehicle travel, and additional land use sensitivity tests were conducted to evaluate how the model 
responds to potential strategies for the 2024 RTP/SCS. 
 

Induced Vehicle Travel 

The balance between traveler convenience and increased auto dependency is at the core of many 
legislative initiatives in California. MPOs expected to manage congestion while also reducing VMT.  As 
such, induced vehicle travel effects are an essential consideration in forecasting VMT especially when 
future conditions included through expansion of roadway capacity. To evaluate the model sensitivity to 
induced vehicle travel, short-term effects of increased roadway capacity listed below were evaluated by 
comparing different combinations of roadway network and socioeconomics.  

Short-term responses 
1. New vehicle trips that would otherwise would not be made 
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Appendix B:  
California Household Travel Survey 
Data 
 

 

 

  



This appendix contains metadata and data from the CHTS that were used for overall comparisons and 
validation for the 2018 BCAG TDF Model. 

 

CHTS Detailed Summaries  
The tables below contain the metadata for the results of the CHTS processing. The raw summary files are 
included with the model files and the data used for validation are summarized in the 2018 BCAG Model 
Validation spreadsheet.  Since the model was validated to the county level data, the warning levels are 
provided for the potential use at a more detailed level. 

Table 1: Daily Trip Mode Shares – Metadata 

Label Field Type Description Notes 

Geography Name Text Name of geographic unit whose residents are being 
summarized   

Geography Type Text Type of geography:  state, region, county, or city   

Total Trips (all 
purposes) Numeric Total number of person-trips in this geography.    

Sample Trips (all 
purposes) Numeric Number of person-trips surveyed by CHTS in this 

geography   

Warning Level (all 
purposes) 

Numeric  
(0, 1, 2) 

Warning level 0:  All-purpose mode shares can be 
used with confidence.  Warning level 1:  All-purpose 
mode shares should be used with caution and cross-
referenced with other sources.  Warning level 2:  All-
purpose mode shares should not be used alone, but 
can be aggregated with other geographies of the 
same type to achieve a larger sample size. 

Warning level 0: Over 100 
trips;  warning level 1:  51-
100 trips;  warning level 2:  
50 or fewer trips. 

Drive-alone mode 
share (all trips) Percentage Percentage of drive-alone trips among all trips within 

the geography.  

Shared Ride 2 
mode share (all 
trips) 

Percentage Percentage of 2-person carpool trips among all trips 
within the geography.  

Shared Ride 3+ 
mode share (all 
trips) 

Percentage Percentage of 3-or-more person carpool trips among 
all trips within the geography.  

Transit mode 
share (all trips) Percentage Percentage of transit trips among all trips within the 

geography.  

Bike mode share 
(all trips) Percentage Percentage of bike trips among all trips within the 

geography.  

Walk mode share 
(all trips) Percentage Percentage of walk trips among all trips within the 

geography.  

Other mode share 
(all trips) Percentage Percentage of other mode trips among all trips 

within the geography.  



Table 1: Daily Trip Mode Shares – Metadata 

Label Field Type Description Notes 

Total Trips (HBO 
trips) Numeric Total number of HBO person-trips in this geography.   

Sample Trips 
(HBO trips) Numeric Number of HBO person-trips surveyed by CHTS in 

this geography   

Warning Level 
(HBO trips) 

Numeric  
(0, 1, 2) 

Warning level 0:  HBO mode shares can be used with 
confidence.  Warning level 1:  HBO mode shares 
should be used with caution and cross-referenced 
with other sources.  Warning level 2:  HBO mode 
shares should not be used alone, but can be 
aggregated with other geographies of the same type 
to achieve a larger sample size. 

Warning level 0: Over 100 
trips;  warning level 1:  51-
100 trips;  warning level 2:  
50 or fewer trips. 

Drive-alone mode 
share (HBO) Percentage Percentage of drive-alone trips among HBO trips 

within the geography.  

Shared Ride 2 
mode share 
(HBO) 

Percentage Percentage of 2-person carpool trips among HBO 
trips within the geography.  

Shared Ride 3+ 
mode share 
(HBO) 

Percentage Percentage of 3-or-more person carpool trips among 
HBO trips within the geography.  

Transit mode 
share (HBO) Percentage Percentage of transit trips among HBO trips within 

the geography.  

Bike mode share 
(HBO) Percentage Percentage of bike trips among HBO trips within the 

geography.  

Walk mode share 
(HBO) Percentage Percentage of walk trips among HBO trips within the 

geography.  

Other mode share 
(HBO) Percentage Percentage of other mode trips among HBO trips 

within the geography. 
Other modes include school 
bus, taxi, private shuttles, etc. 

Total Trips (HBW 
trips) Numeric Total number of HBW person-trips in this geography.   

Sample Trips 
(HBW trips) Numeric Number of HBW person-trips surveyed by CHTS in 

this geography  

Warning Level 
(HBW trips) 

Numeric  
(0, 1, 2) 

Warning level 0:  HBW mode shares can be used with 
confidence.  Warning level 1:  HBW mode shares 
should be used with caution and cross-referenced 
with other sources.  Warning level 2:  HBW mode 
shares should not be used alone, but can be 
aggregated with other geographies of the same type 
to achieve a larger sample size. 

Warning level 0: Over 100 
trips;  warning level 1:  51-
100 trips;  warning level 2:  
50 or fewer trips. 

Drive-alone mode 
share (HBW) Percentage Percentage of drive-alone trips among HBW trips 

within the geography.  

Shared Ride 2 
mode share 
(HBW) 

Percentage Percentage of 2-person carpool trips among HBW 
trips within the geography.  



Table 1: Daily Trip Mode Shares – Metadata 

Label Field Type Description Notes 

Shared Ride 3+ 
mode share 
(HBW) 

Percentage Percentage of 3-or-more person carpool trips among 
HBW trips within the geography.  

Transit mode 
share (HBW) Percentage Percentage of transit trips among HBW trips within 

the geography.  

Bike mode share 
(HBW) Percentage Percentage of bike trips among HBW trips within the 

geography.  

Walk mode share 
(HBW) Percentage Percentage of walk trips among HBW trips within the 

geography.  

Other mode share 
(HBW) Percentage Percentage of other mode trips among HBW trips 

within the geography. 
Other modes include school 
bus, taxi, private shuttles, etc. 

Total Trips (NHB 
trips) Numeric Total number of NHB person-trips in this geography.    

Sample Trips 
(NHB trips) Numeric Number of NHB person-trips surveyed by CHTS in 

this geography   

Warning Level 
(NHB trips) 

Numeric  
(0, 1, 2) 

Warning level 0:  HBO mode shares can be used with 
confidence.  Warning level 1:  HBO mode shares 
should be used with caution and cross-referenced 
with other sources.  Warning level 2:  HBO mode 
shares should not be used alone, but can be 
aggregated with other geographies of the same type 
to achieve a larger sample size. 

Warning level 0: Over 100 
trips;  warning level 1:  51-
100 trips;  warning level 2:  
50 or fewer trips. 

Drive-alone mode 
share (NHB) Percentage Percentage of drive-alone trips among NHB trips 

within the geography.  

Shared Ride 2 
mode share 
(NHB) 

Percentage Percentage of 2-person carpool trips among NHB 
trips within the geography.  

Shared Ride 3+ 
mode share 
(NHB) 

Percentage Percentage of 3-or-more person carpool trips among 
NHB trips within the geography.  

Transit mode 
share (NHB) Percentage Percentage of transit trips among NHB trips within 

the geography.  

Bike mode share 
(NHB) Percentage Percentage of bike trips among NHB trips within the 

geography.  

Walk mode share 
(NHB) Percentage Percentage of walk trips among NHB trips within the 

geography.  

Other mode share 
(NHB) Percentage Percentage of other mode trips among NHB trips 

within the geography. 
Other modes include school 
bus, taxi, private shuttles, etc. 

 



Table 2: Daily Vehicle Trip Metrics per Household – Metadata 

Label Field Type Description Notes 

Geography Name Text Name of geographic unit whose residents are 
being summarized   

Geography Type Text Type of geography:  state, region, county, or city   

Total Households Numeric Total number of households in this geography 

CHTS is weighted at county level 
to match household totals from 
2012 5-year ACS.  For city 
geography, this total reflects the 
CHTS city households, weighted 
and expanded. 

Sample 
Households Numeric Number of households surveyed by CHTS in this 

geography   

Warning Level Numeric  
(0, 1, 2) 

Warning level 0:  Household metrics can be used 
with confidence.  Warning level 1:  Household 
metrics should be used with caution and cross-
referenced with other sources.  Warning level 2:  
Household metrics should not be used alone, but 
can be aggregated with other geographies of the 
same type to achieve a larger sample size. 

Warning level 0: Over 100 
households;  warning level 1:  
51-100 households;  warning 
level 2:  50 or fewer households. 

VMT per 
Household, total Numeric Vehicle Miles Travelled generated per household, 

all trip purposes.   

VMT per 
Household, HBO Numeric Vehicle Miles Travelled generated per household, 

Home-Based Other trips only.   

VMT per 
Household, HBW Numeric Vehicle Miles Travelled generated per household, 

Home-Based Work trips only.   

VMT per 
Household, NHB Numeric Vehicle Miles Travelled generated per household, 

Non-Home-Based trips only.   

Vehicle Trips per 
Household, Total Numeric Vehicle Trips generated per household, all trip 

purposes.   

Vehicle Trips per 
Household, Total Numeric Vehicle Trips generated per household, Home-

Based Other trips only.   

Vehicle Trips per 
Household, Total Numeric Vehicle Trips generated per household, Home-

Based Work trips only.   

Vehicle Trips per 
Household, Total Numeric Vehicle Trips generated per household, Non-

Home-Based trips only.   

Vehicle Trip 
Length, Total Numeric Average Vehicle Trip distance, all trip purposes. Calculation: Total VMT per HH / 

Total VT per HH 

Vehicle Trip 
Length, HBO Numeric Average Vehicle Trip distance, Home-Based Other 

trips only. 
Calculation: HBO VMT per HH / 
HBO VT per HH 

Vehicle Trip 
Length, HBW Numeric Average Vehicle Trip distance, Home-Based Work 

trips only. 
Calculation: HBW VMT per HH / 
HBW VT per HH 

Vehicle Trip 
Length, NHB Numeric Average Vehicle Trip distance, Non-Home-Based 

trips only. 
Calculation: NHB VMT per HH / 
NHB VT per HH 

 



Table 3: Daily Vehicle Trip Metrics per Capita – Metadata 

Label Field Type Description Notes 

Geography Name Text Name of geographic unit whose 
residents are being summarized   

Geography Type Text Type of geography:  state, region, 
county, or city   

Total Persons Numeric Total number of persons living in capitas 
in this geography 

Persons not living in capitas (e.g., 
persons living in group quarters such as 
university dorms) are not included in this 
total.  CHTS is weighted by capitas at 
county level to match capita totals from 
2012 5-year ACS.  For city geography, 
this total reflects the CHTS city persons, 
weighted and expanded. 

Sample Persons Numeric Number of persons in CHTS-surveyed 
capitas in this geography   

Warning Level Numeric  
(0, 1, 2) 

Warning level 0:  Capita metrics can be 
used with confidence.  Warning level 1:  
Capita metrics should be used with 
caution and cross-referenced with other 
sources.  Warning level 2:  Capita metrics 
should not be used alone, but can be 
aggregated with other geographies of 
the same type to achieve a larger sample 
size. 

Warning level 0: Over 100 persons;  
warning level 1:  51-100 persons;  
warning level 2:  50 or fewer persons. 

VMT per Capita, 
total Numeric Vehicle Miles Travelled generated per 

capita, all trip purposes.   

VMT per Capita, 
HBO Numeric Vehicle Miles Travelled generated per 

capita, Home-Based Other trips only.   

VMT per Capita, 
HBW Numeric Vehicle Miles Travelled generated per 

capita, Home-Based Work trips only.   

VMT per Capita, 
NHB Numeric Vehicle Miles Travelled generated per 

capita, Non-Home-Based trips only.   

Vehicle Trips per 
Capita, Total Numeric Vehicle Trips generated per capita, all 

trip purposes.   

Vehicle Trips per 
Capita, Total Numeric Vehicle Trips generated per capita, 

Home-Based Other trips only.   

Vehicle Trips per 
Capita, Total Numeric Vehicle Trips generated per capita, 

Home-Based Work trips only.   

Vehicle Trips per 
Capita, Total Numeric Vehicle Trips generated per capita, Non-

Home-Based trips only.   

Vehicle Trip 
Length, Total Numeric Average Vehicle Trip distance, all trip 

purposes. 
Calculation: Total VMT per capita / Total 
VT per capita 

Vehicle Trip 
Length, HBO Numeric Average Vehicle Trip distance, Home-

Based Other trips only. 
Calculation: HBO VMT per capita / HBO 
VT per capita 



Table 3: Daily Vehicle Trip Metrics per Capita – Metadata 

Label Field Type Description Notes 

Vehicle Trip 
Length, HBW Numeric Average Vehicle Trip distance, Home-

Based Work trips only. 
Calculation: HBW VMT per capita / HBW 
VT per capita 

Vehicle Trip 
Length, NHB Numeric Average Vehicle Trip distance, Non-

Home-Based trips only. 
Calculation: NHB VMT per capita / NHB 
VT per capita 

 

 













































Butte County Association of Governments 
2024-2045 Regional Transportation Plan / Sustainable Communities Strategy – Technical Methodology 
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ATTACHMENT I 

2024 RTP/SCS Scenarios Summary 

See Next Page 



Strategy
Scenario #1

2020 RTP/SCS (No Project)
Scenario #2

2020 RTP/SCS Update
Scenario #3

Latest Trends & Transit Oriented Development
Scenario #4

Latest Trends & Transit Oriented Development +

Land Use
Growth Areas New Housing / Jobs New Housing / Jobs New Housing / Jobs New Housing / Jobs

Center 6% / 26% 6% / 26% 20% / 31% 20% / 31%
Established 56% / 60% 56% / 60% 60% / 58% 66% / 59%

New 30% / 11% 30% / 11% 17% / 9% 11% / 8%
Rural 6% / 3% 6% / 3% 2% / 2% 2% / 2%

Ag 2% / 1% 2% / 1% 1% / 1% 1% / 1%

Housing Type New SF / MF New SF / MF New SF / MF New SF / MF
Housing Mix 68% / 32% 68% / 32% 61% / 39% 58% / 42%

Regional Growth 2020 RTP/SCS 2022-2045 Regional Growth Forecasts Same as Scenario #2 Same as Scenario #2

Transportation
Roads 2020 RTP/SCS 2020 RTP/SCS Updated Project List Updated Project Delivery Timelines

Transit 2020 RTP/SCS B-Line Routing Study Implementation Same as Scenario #2 Increased Transit Frequency
Bike & Pedestrian 2020 RTP/SCS 2020 RTP/SCS Updated Project List Increased Bike Facility Miles

Additional Telecommuting Telecommuting Telecommuting Telecommuting
Telemedicine Telemedicine Telemedicine Telemedicine

Workplace EV Charger Incentives
E-Bike Purchase Incentives

GHG Per Capita 
Reduction (SB 375)*

-0.35% -3.58% -4.44% -6.59%

*Note - GHG reductions are preliminary until final technical methodology is approved by the California Air Resources Board 9/12/2024

2024 RTP/SCS Scenarios Summary
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2024 RTP/SCS Preferred Scenario  
Draft Results 
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Modeling Parameters Category 2005
2022

(Base Year)

2035 

Preferred 

Scenario

2045 

(Plan Horizon 

Year)

Data Source

Modeled Population 
1 Socioeconomic and Demographic Data 208,322 197,020 236,433 243,499 Travel Demand Model input

Vehicle Operating Costs ($/mile) Socioeconomic and Demographic Data not available 0.214 0.189 0.183 Travel Demand Model input

Average Toll Price ($/mile) Socioeconomic and Demographic Data not available not available not available not available

Average Median Household Income ($/year) 
2 Socioeconomic and Demographic Data not available $50,661 $50,146 $50,190 Travel Demand Model input

Total Number of Households 
1 Socioeconomic and Demographic Data 85,478 84,157 101,118 104,131 Travel Demand Model input

Total Number of Jobs 
3 Socioeconomic and Demographic Data 73,400 77,000 92,400 92,887 Travel Demand Model input

Total Developed Acres 
4 Land Use Data not available 68,659 76,022 77,339 BCAG Land Use Allocation Model

Total Housing Units Land Use Data 91,668 91,549 110,000 113,277 BCAG Land Use Allocation Model

Total Single-Family Housing Units (du) Land Use Data 69,779 64,363 75,146 76,938 BCAG Land Use Allocation Model

Total Multi-Family Housing Units (du) Land Use Data 21,889 27,187 34,854 36,339 BCAG Land Use Allocation Model

Net Residential Density (dwelling units/acre) Regional Total Land Use Data not available 1.33 1.45 1.46 BCAG Land Use Allocation Model

Net Residential Density (dwelling units/acre) Urban Center and 

Corridor
Land Use Data not available 3.03 3.73 3.88 BCAG Land Use Allocation Model

Net Residential Density (dwelling units/acre) Established Land Use Data not available 2.08 2.19 2.19 BCAG Land Use Allocation Model

Net Residential Density (dwelling units/acre) New Land Use Data not available 0.48 1.30 1.36 BCAG Land Use Allocation Model

Net Residential Density (dwelling units/acre) Rural Land Use Data not available 0.48 0.47 0.48 BCAG Land Use Allocation Model

Net Residential Density (dwelling units/acre) Agricultural, Grazing, 

and Forestry
Land Use Data not available 0.36 0.35 0.35 BCAG Land Use Allocation Model

Households Within ½ Mile of a High-Quality Transit Station or 

Corridor 
5 Land Use Data not available 0% 24% 24% BCAG Land Use Allocation Model

Jobs Within ½ Mile of a High-Quality Transit Station or Corridor 
5

Land Use Data not available 0% 37% 37% BCAG Land Use Allocation Model

Freeway and General Purpose Lanes - Mixed Flow, auxiliary, etc.  

(lane miles)
Transportation Network Data not available 88 88 88 Travel Demand Model input

Freeway Tolled Lanes (lane miles) Transportation Network Data not available 0 0 0 Travel Demand Model input

Freeway HOV Lanes (lane miles) Transportation Network Data not available 0 0 0 Travel Demand Model input

Arterial/Expressway (lane miles) Transportation Network Data not available 763 772 780 Travel Demand Model input

Collector (lane miles) Transportation Network Data not available 872 878 880 Travel Demand Model input

Average Transit Headway (minutes) Transportation Network Data not available 55.8 35.9 35.9 Travel Demand Model input

Annual Transit Vehicle Revenue Miles Transportation Network Data not available 986,322 1,494,883 1,494,883 Travel Demand Model input

Annual Transit Vehicle Revenue Hours Transportation Network Data not available 66,064 100,128 100,128 Travel Demand Model input

Bike and Pedestrian Lane (Class I, II, & IV) Miles Transportation Network Data not available 109 197 201 Travel Demand Model input

Household Vehicle Ownership Plan Performance Indicators not available 1.7 1.58 1.58 Travel Demand Model output

Average Auto Trip Length (miles)
6 Plan Performance Indicators not available 7.13 7.24 7.29 Travel Demand Model output

Average Auto Travel Time (minutes)
6 Plan Performance Indicators not available 10.47 10.54 10.59 Travel Demand Model output

Percent Passenger Travel Model Share Mode Share (%) Travel Demand Model output

Auto Mode Share (%) not available 91.66% 87.63% 87.36% Travel Demand Model output

SOV Mode Share (%) not available 48.26% 44.97% 44.78% Travel Demand Model output

HOV Mode Share (%) not available 43.40% 42.66% 42.58% Travel Demand Model output

All Other (transit & non-motorized) Mode Share (%) not available 8.34% 12.37% 12.64% Travel Demand Model output

Public Transit (Fixed Route Bus) Mode Share (%) not available 1.71% 4.71% 4.85% Travel Demand Model output

Non-Motorized (Bike and Walk) Mode Share (%) not available 6.35% 7.38% 7.51% Travel Demand Model output

Other (i.e. School Bus) Mode Share (%) not available 0.27% 0.28% 0.28% Travel Demand Model output

Transit Ridership (daily trips) 
7 Mode Share (%) not available 3,513 11,127 11,694 Travel Demand Model output



Total VMT per weekday (all vehicle class) (miles) 
8 VMT Data 4,728 4,621 5,095 5,234 Travel Demand Model output

Total SB375 VMT per weekday for passenger vehicles (CARB 

vehicle classes LDA, LDT1, LDT2, and MDV)
VMT Data 3,982 3,858 4,350 4,468 Travel Demand Model output

Total II + IX/XI VMT per weekday (all vehicle classes) (miles) VMT Data 4,573 4,533 4,987 5,110 Travel Demand Model output

Total XX VMT per weekday (all vehicle classes) (miles) VMT Data 155 87 108 125 Travel Demand Model output

SB 375 VMT per capita VMT Data 19.11 19.58 18.40 18.35
Calculated: SB375 VMT / 

population 

Total CO2 emissions per weekday (all vehicle class) (tons/day) 
9 GHG Emissions Data 2,281 2,401 2,012 1,988 EMFAC model output

Total SB375 CO2 emissions per weekday for passenger vehicles 

(CARB vehicle classes LDA, LDT1, LDT2, and MDV) (tons/day)
GHG Emissions Data 1,921 1,772 1,941 1,989 EMFAC model output

Total II + IX/XI CO2 emissions per weekday (all vehicles) (tons/day) GHG Emissions Data 2,207 2,356 1,969 1,940 EMFAC model output

Total XX CO2 emissions per weekday (all vehicles) (tons/day) GHG Emissions Data 75 45 43 47 EMFAC model output

SB 375 CO2 per capita (lbs./day) GHG Emissions Data 18.45 17.99 16.42 16.34
Calculated: (II + IX/XI CO2) / 

population / 2000 lbs./ton 

SB 375 CO2 per capita reduction from 2005 (on-model) not available -2.48% -10.99% -11.43% Calculated

EMFAC Adjustment Factor 
10 GHG Emissions Data not available 3.81% 4.81% not available

CARB Methodology for Estimating 

CO2 Adjustment

RTP/SCS Off-Model Adjustment #1 - Long-Term Induced VMT Off-Model CO2 Emissions Reductions (%) not available not available 0.03% not available Off-Model Calculation

RTP/SCS Off-Model Adjustment #2 - Telecommute (Exogenous) Off-Model CO2 Emissions Reductions (%) not available not available -0.33% not available Off-Model Calculation

RTP/SCS Off-Model Adjustment #3 - Telemedicine (Exogenous) Off-Model CO2 Emissions Reductions (%) not available not available -0.01% not available Off-Model Calculation

RTP/SCS Off-Model Adjustment #4 - Workplace EV Charger 

Incentive Program (Strategy)
Off-Model CO2 Emissions Reductions (%) not available not available -0.09% not available Off-Model Calculation

RTP/SCS Off-Model Adjustment #5 - E-Bike Incentive Program 

(Strategy)
Off-Model CO2 Emissions Reductions (%) not available not available -0.02% not available Off-Model Calculation

SB 375 CO2 per capita reduction from 2005 (total) GHG Emissions Data not available 1.33% -6.59% -11.43% Calculated

Notes:

[7] Transit Ridership based on total person trips by purpose multiplied by transit mode share by purpose

[8] IX-XI VMT and CO2 were “split” at MPO boundary, per agreement with SACOG.

[9] CO2 emissions were prepared in EMFAC 2014 for the II + IX/XI row only. Total and XX rows are estimated based on the ratio of VMT to CO2 for each analysis year

[10] 2022 EMFAC Adjustment Factor based on year 2020

[1] 2005: State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, and the State, 2001-2010, with 2000 Benchmark. Sacramento, California, May 2010.  2022: State of California, Department of 

[2] Average based on aggregate households by income range by TAZ not individual households

[3] 2005 and 2022 data sources: California Employment Development Department, Industry Employment & Labor Force - by Annual Average, March 2021 Benchmark, for Butte County (Chico MSA)

[4] Calculation based on dwelling units an acre (residential) and floor area ratio (non-residential) for each unit allocated by model classification by year. 

[5] Calculation of jobs and housing units using land use allocation model and GIS to capture those units/jobs.  High quality transit stations and corridors have been identified in BCAG's 2021 Transit and Non-Motorized Plan, B-Line Routing Study , 

[6] Compared to the base year 2022, the years 2035 and 2045 show a shift from auto modes to active transportation modes, including an increase in the share of transit trips, as well as bike and walk trips. However, the auto trips being shifted are 
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