


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.

e SCS Progress Report — To better inform the development of the 2024 RTP/SCS,
BCAG prepared an SCS Progress Report! 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.

e Transit and Non-Motorized Plan? and B-Line Routing Study® — 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.

! 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

22021 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
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e 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.

e Regional Travel Survey* — 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.

e 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.

e 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 6™ 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
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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:

e 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.

e 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.

e 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.

e 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 2024 RTP
(Year 2035) (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
CO:z2 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 6™ 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
e redistribute future housing and employment
among growth areas to increase diversity, Travel Demand Model
density, and accessibility.
e increased housing-mix
Transit
¢ increase fixed-route service in high demand
areas Travel Demand Model
¢ replace fixed-route service in low demand
areas with micro-transit
Active Transportation

e increased bike and pedestrian network Travel Demand Model
improvements
Micro-mobility Off-Model

e E-bike incentives
Electric Vehicles

e Plug-in Hybrid Electric Vehicle (PHEV) Off-Model

workplace charging stations

Interreqgional 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.

EMEAC

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

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

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

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

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

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

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

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

e Mode Choice: Update built environment inputs.

e 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.

e 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 Fuel and non-fuel related 18.9 cents/mile (on-model) California Air

vehicle activity

VMT

costs costs (maintenance, repair, 25.9 cents/mile (off-model Resources Board
and tire wear) adjustment) spreadsheet tool,
See Attachment D 2020 and 2024
Vehicle fleet EMFAC 2014 model Average passenger vehicle | EMFAC 2014
efficiency fuel economy 21 mpg default
Household Distribution Baseline (2022) BCAG Regional
income Travel Demand
Model
Commercial Share of commercial vehicle 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 Off-Model
base year (18%) Calculation
(Attachment D)
Telemedicine Share of medical 8%-point increase from Off-Model
appointments base year (25%) 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 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

Butte County Association of Governments
2024-2045 Regional Transportation Plan / Sustainable Communities Strategy — Technical Methodology
September 2023 (revised September 2024 and January 2025)






ATTACHMENT B

Long-Term Regional Growth Forecasts 2022-2045

See Next Page
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ATTACHMENT C

Estimates and Forecasts for 2024 SCS Analysis Years

Analysis Years 2005 2022 2035 2045
Population 214,582 201,608 241,939 249,169
Household Population 208,322 197,020 236,443 243,499
Housing Units 91,666 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 73,4008 77,0008 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

8 California Employment Development Department, Industry Employment & Labor Force - by Annual Average, March
2021 Benchmark, for Butte County (Chico MSA)
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ATTACHMENT D

BCAG Off-Model Calculations

See Next Page
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https://broadbandmap.fcc.gov/area-summary/
https://www.sciencedirect.com/science/article/abs/pii/S0308596122000672












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
https://healthpolicy.ucla.edu/our-work/askchis/askchis-dashboard#!/geography






https://scag.ca.gov/sites/main/files/file-attachments/scag_model_validation_report_final_rtp24.pdf?1729540664










ATTACHMENT E

BCAG Modification of ARB EMFAC Methodology to
Calculate CO2 Adjustment to EMFAC Output for SB
375 Target Demonstrations

See Next Page
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ATTACHMENT F

Regional Land Use Allocation Model Documentation

See Next Page
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https://www.bcag.org/documents/demographics/pop_emp_projections/Growth_Forecasts_2022-2045_Draft.pdf
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ATTACHMENT G

Induced Travel Demand Off-Model Adjustment

See Next Page
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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

ATTACHMENT H

Regional Travel Demand Model Documentation

See Next Page
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BCAG 2024 RTP Travel Demand Model v2.0 Model Development Report
September 2024

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 > and the National Cooperative Highway Research
Program (NCHRP) Report 716 ¢ 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)' 1.03

Non-Home-Based (NHB) 1.03

Total 1.02
Note:

" 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.

> 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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Table 31: Mode Choice Results

Mode ___ Mede TS

Drive-alone 47.4% 43%
Shared Ride 43.6% 46%
Transit 1.9% 3%
Walk/Bike/Other 71% 8%

Note: Other includes school bus, taxi, and other specialized modes accounted for in the CHTS.
Source: Fehr & Peers, 2024.

Trip Assignment

The trip assignment process determines the route each vehicle trip takes from a particular origin to a
particular destination. It uses an iterative, capacity-restrained assignment routine to determine a travel
path that minimizes travel time, while considering congestion delays caused by the other simulated trips
in the model. The model added new capabilities to account for the number of passengers in the car for
passenger trips, the type of truck being used (small, medium, and large) for commercial trips, and the
potential for roadway pricing on a roadway segment on a per mile basis or spot location for a single
charge.

The general assignment process includes the following steps.

* Assign all trips to the links along their selected paths

*  After all assignments, examine the volume on each link and adjust its impedance based on the
volume-to-capacity ratio

* Repeat the assignment process for a set number of iterations or until specified criteria related to
minimizing travel delays are satisfied

Calibration of the roadway network included modification of the centroid connectors to more accurately
represent the location that traffic accesses local roads; adjustment of speeds from posted speed limits to
reflect the attractiveness of the route and the prevailing speed of traffic; and adjustment of capacities to
reflect the attractiveness of the route.

Time Periods

The model estimates travel for the average weekday (Monday through Friday). The daily roadway
volumes are aggregated from the AM and PM peak period, and Mid-day and Evening off-peak period
assignments. Descriptions of each assignment time period are presented in Table 32. The specific time
periods represented in the model were developed by reviewing the distribution of existing traffic counts
across a 24-hour period as well as reviewing the time period distributions of travel models in neighboring
jurisdictions (i.e,, NCTC, SACOG, TRPA).
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Table 32: Time Periods

N T N T

AM Peak Period 3 Hours 6:00 — 8:59 AM
Mid-day Period 7 Hours 9:00 AM - 3:59 PM
PM Peak Period 3 Hours 4:00 - 6:59 PM
Off-Peak Period 11 Hours 7:00 PM - 5:59 AM
AM Peak Hour 1 Hour 7:00 - 7:59 AM
PM Peak Hour 1 Hour 5:00 - 5:59 PM

Source: Fehr & Peers, 2024.

Turn Penalties

Turn penalties are used to prohibit or add delay to certain turning movements. The BCAG model
prohibits traffic from making turns across impassable medians. In addition, the model may prohibit
U-turns at some locations to avoid counterintuitive traffic routing. Turn penalties may be in effect during
the entire day, during one or all peak periods, or only at the peak hour level. Currently the turn penalties
apply to all vehicles and there are no specific truck only turn penalties or prohibitions.

Vehicle Miles of Travel

A major focus of recent transportation related legislation in California focuses on VMT. In addition to Air
Quality Conformity determinations, SB 375 and subsequent legislation such as SB 743 have highlighted
the need to have a reliable method for forecasting VMT for regional planning. The traditional
reasonableness check for VMT is to compare the regional model to HPMS for VMT on the roadways with
the model area. Table 33 below shows that the VMT for the model is about 13.6% lower than Year 2019
HPMS, 5.5% higher than Year 2021 HPMS, and 9% higher than Year 2022 HPMS, which exceeds the 3%
suggested error.

However, the HPMS estimates do not match traffic count or StreetLight traffic volume estimate trends
between 2019 and 2022. While HPMS VMT estimates appear to capture changes due to the COVID 19
pandemic effects in terms of the decrease between 2019 and 2021. No rebound effect is shown for 2022.
The traffic counts and StreetlLight estimates both show the expected rebound effect, which also includes
the active re-development of the Town of Paradise after the Camp Fire. Hence, the model-wide VMT
estimate for Year 2022 is considered reasonable.
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Appendix B:
California Household Travel Survey
Data

FEHR 4 PEERS



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 Numeric Total number of person-trips in this geography.

purposes)

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

Warning level 0: All-purpose mode shares can be
used with confidence. Warning level 1: All-purpose

Warning Level (all Numeric mode shares should be used with caution and cross- Yxarsr'm\:\i:i\i/:l (I)e\(/)e\ﬁr 15010_
9 referenced with other sources. Warning level 2: All- bs: 9 )

purposes) ©0.1.2) purpose mode shares should not be used alone, but ;gootr:cz\sl\';e\:lzrimsng level 2:
can be aggregated with other geographies of the ps-
same type to achieve a larger sample size.
Drive-alone mode Percentage of drive-alone trips among all trips within
. Percentage
share (all trips) the geography.

Shared Ride 2 Percentage of 2-person carpool trips among all trips

mpde share (all  Percentage within the geography.
trips)
Shared Ride 3+ .
Percentage of 3-or-more person carpool trips among
mode share (all Percentage . -
. all trips within the geography.
trips)
Transit mode Percentage of transit trips among all trips within the
. Percentage
share (all trips) geography.
Bike mode share Percentage of bike trips among all trips within the
. Percentage
(all trips) geography.
Walk mode share Percentage of walk trips among all trips within the
. Percentage
(all trips) geography.
Other mode share Percentage of other mode trips among all trips
. Percentage e
(all trips) within the geography.



Table 1: Daily Trip Mode Shares — Metadata

Label Field Type Description Notes
Ir(l);i; Trips (HBO Numeric Total number of HBO person-trips in this geography.
Sample Trips . Number of HBO person-trips surveyed by CHTS in

. Numeric .
(HBO trips) this geography

Warning level 0: HBO mode shares can be used with
confidence. Warning level 1: HBO mode shares

. . Warning level 0: 1
Warning Level Numeric should be used with caution and cross-referenced triarsr'”r\;\iri\i/: (I)e\(/)e\ﬁr' 5010_
9 with other sources. Warning level 2: HBO mode ps, 9 )

(HBO trips) ©.1.2) shares should not be used alone, but can be 100 trips; Waf”'”g level 2:
. . 50 or fewer trips.

aggregated with other geographies of the same type

to achieve a larger sample size.
Drive-alone mode Percentage Percentage of drive-alone trips among HBO trips
share (HBO) 9€  within the geography.
Shared Ride 2 Percentage of 2-person carpool trips among HBO
mode share Percentage trips within the geograph
Shared Ride 3+ .

Percentage of 3-or-more person carpool trips among
mode share Percentage HBO trips within the geograph
Transit mode Percentage Percentage of transit trips among HBO trips within
share (HBO) 9 the geography.
Bike mode share Percentage of bike trips among HBO trips within the

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

(HBO) geography.
Other mode share Percentage Percentage of other mode trips among HBO trips Other modes include school
(HBO) 9 within the geography. bus, taxi, private shuttles, etc.
-tr:;:; Trips (HBW Numeric Total number of HBW person-trips in this geography.
Sample Trips Numeric Number of HBW person-trips surveyed by CHTS in
(HBW trips) this geography

Warning level 0: HBW mode shares can be used with
confidence. Warning level 1: HBW mode shares

Warning Level Numeric should be used with caution and cross-referenced Yxarsr'm\:\?a:i\i/r?l (I)e\(/)e\ﬁr 15010_
9 with other sources. Warning level 2: HBW mode ps; 9 '

(HBW trips) ©.1.2) shares should not be used alone, but can be ;goo:r:cz\s,;e\:v;rimsng level 2:
aggregated with other geographies of the same type ps-
to achieve a larger sample size.

Drive-alone mode PareErage Percentage of drive-alone trips among HBW trips

share (HBW)

Shared Ride 2
mode share Percentage
(HBW)

within the geography.

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+ .
Percentage of 3-or-more person carpool trips among

mode share Percentage HBW trips within the geograph
Transit mode Percentage Percentage of transit trips among HBW trips within
share (HBW) 9 the geography.
Bike mode share Percentage of bike trips among HBW trips within the

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

Percentage
(HBW) geography.
Other mode share Percentade Percentage of other mode trips among HBW trips Other modes include school
(HBW) 9 within the geography. bus, taxi, private shuttles, etc.
tT:;:; Trips (NHB Numeric Total number of NHB person-trips in this geography.
Sample Trips Numeric Number of NHB person-trips surveyed by CHTS in
(NHB trips) this geography

Warning level 0: HBO mode shares can be used with
confidence. Warning level 1: HBO mode shares

Warning Level Numeric should be used with caution and cross-referenced Yxar;”\:\i:re]\ifl (I)e\(/)e\ﬁr 15010_
9 with other sources. Warning level 2: HBO mode Ps: 9 '

(NHB trips) ©.1.2) shares should not be used alone, but can be ;goo:r:fz\s,\;,e\r’\/:rrimsng level 2:

aggregated with other geographies of the same type ps.

to achieve a larger sample size.
Drive-alone mode Percentade Percentage of drive-alone trips among NHB trips
share (NHB) 9 within the geography.
Shared Ride 2 Percentage of 2-person carpool trips among NHB
mode share Percentage trips within the geograph
(NHB) p geography.
Shared Ride 3+ .

Percentage of 3-or-more person carpool trips among
mode share Percentage . .

NHB trips within the geography.
(NHB)
Transit mode Percentage Percentage of transit trips among NHB trips within
share (NHB) 9 the geography.
Bike mode share Percentage of bike trips among NHB trips within the

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

(NHB) geography.
Other mode share Percentage Percentage of other mode trips among NHB trips Other modes include school
(NHB) 9€  within the geography. bus, taxi, private shuttles, etc.



Table 2: Daily Vehicle Trip Metrics per Household — Metadata
Label

Geography Name

Geography Type

Total Households

Sample
Households

Warning Level

VMT per
Household, total

VMT per
Household, HBO

VMT per
Household, HBW

VMT per
Household, NHB

Vehicle Trips per
Household, Total

Vehicle Trips per
Household, Total

Vehicle Trips per
Household, Total

Vehicle Trips per
Household, Total

Vehicle Trip
Length, Total

Vehicle Trip
Length, HBO

Vehicle Trip
Length, HBW

Vehicle Trip
Length, NHB

Field Type

Text

Text

Numeric

Numeric

Numeric
0, 1,2

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Description Notes

Name of geographic unit whose residents are
being summarized

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

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.

Total number of households in this geography

Number of households surveyed by CHTS in this
geography

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.

Vehicle Miles Travelled generated per household,
all trip purposes.

Vehicle Miles Travelled generated per household,
Home-Based Other trips only.

Vehicle Miles Travelled generated per household,
Home-Based Work trips only.

Vehicle Miles Travelled generated per household,
Non-Home-Based trips only.

Vehicle Trips generated per household, all trip
purposes.

Vehicle Trips generated per household, Home-
Based Other trips only.

Vehicle Trips generated per household, Home-
Based Work trips only.

Vehicle Trips generated per household, Non-
Home-Based trips only.

Calculation: Total VMT per HH /
Total VT per HH

Average Vehicle Trip distance, Home-Based Other Calculation: HBO VMT per HH /
trips only. HBO VT per HH

Average Vehicle Trip distance, Home-Based Work Calculation: HBW VMT per HH /
trips only. HBW VT per HH

Average Vehicle Trip distance, all trip purposes.

Average Vehicle Trip distance, Non-Home-Based Calculation: NHB VMT per HH /
trips only. NHB VT per HH



Table 3: Daily Vehicle Trip Metrics per Capita — Metadata

Label

Field Type Description

Name of geographic unit whose

G hy N Text . . .
cography Mame ex residents are being summarized

Type of geography: state, region,

Geography Type  Text iy, o iy
Total Persons Numeric Tota! number of persons living in capitas
in this geography
Serisle Posens | Numer Nur.nber of Persons in CHTS-surveyed
capitas in this geography
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
. Numeric . . .
Warning Level ©.1,2) sources. Warning level 2: Capita metrics
n should not be used alone, but can be
aggregated with other geographies of
the same type to achieve a larger sample
size.
VMT per Capita, . Vehicle Miles Travelled generated per
Numeric . 5
total capita, all trip purposes.
VMT per Capita, Numeric Vehicle Miles Travelled generated per
HBO capita, Home-Based Other trips only.
VMT per Capita, Numeric Vehicle Miles Travelled generated per
HBW capita, Home-Based Work trips only.
VMT per Capita, Numeric Vehicle Miles Travelled generated per
NHB capita, Non-Home-Based trips only.
Veh!cle Trips per Numeric Vghlcle Trips generated per capita, all
Capita, Total trip purposes.
Vehicle Trips per . Vehicle Trips generated per capita,
. Numeric .
Capita, Total Home-Based Other trips only.
Vehicle Trips per Numeric Vehicle Trips generated per capita,
Capita, Total Home-Based Work trips only.
Vehicle Trips per Numeric Vehicle Trips generated per capita, Non-
Capita, Total Home-Based trips only.
Vehicle Trip Numeric Average Vehicle Trip distance, all trip
Length, Total purposes.
Vehicle Trip Numeric Average Vehicle Trip distance, Home-

Length, HBO Based Other trips only.

Notes

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.

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

Calculation: Total VMT per capita / Total
VT per capita

Calculation: HBO VMT per capita / HBO
VT per capita



Table 3: Daily Vehicle Trip Metrics per Capita - Metadata
Label

Vehicle Trip
Length, HBW

Vehicle Trip
Length, NHB

Field Type

Numeric

Numeric

Description

Average Vehicle Trip distance, Home-
Based Work trips only.

Average Vehicle Trip distance, Non-
Home-Based trips only.

Notes

Calculation: HBW VMT per capita / HBW
VT per capita

Calculation: NHB VMT per capita / NHB
VT per capita



Table 4: Daily Person Trip Metrics per Household — Metadata

Label
Geography Name

Geography Type

Total Households

Sample
Households

Warning Level

PMT per
Household, total

PMT per
Household, HBO

PMT per
Household, HBW

PMT per
Household, NHB

Person Trips per
Household, Total

Person Trips per
Household, Total

Person Trips per
Household, Total

Person Trips per
Household, Total

Person Trip
Length, Total

Person Trip
Length, HBO

Person Trip
Length, HBW

Person Trip
Length, NHB

Field Type

Text

Text

Numeric

Numeric

Numeric
0, 1,2

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Description

Name of geographic unit whose residents are
being summarized

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

Total number of households in this geography

Number of households surveyed by CHTS in this
geography

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.

Person Miles Travelled generated per household,
all trip purposes.

Person Miles Travelled generated per household,
Home-Based Other trips only.

Person Miles Travelled generated per household,
Home-Based Work trips only.

Person Miles Travelled generated per household,
Non-Home-Based trips only.

Person Trips generated per household, all trip
purposes.

Person Trips generated per household, Home-
Based Other trips only.

Person Trips generated per household, Home-
Based Work trips only.

Person Trips generated per household, Non-
Home-Based trips only.

Average Person Trip distance, all trip purposes.
Average Person Trip distance, Home-Based Other
trips only.

Average Person Trip distance, Home-Based Work
trips only.

Average Person Trip distance, Non-Home-Based
trips only.

Notes

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.

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

Calculation: Total PMT per HH /
Total PT per HH

Calculation: HBO PMT per HH /
HBO PT per HH

Calculation: HBW PMT per HH /
HBW PT per HH

Calculation: NHB PMT per HH /
NHB PT per HH



ModeShare

Geography Name California  |SACOG (Butte
Geography Type state region county
Total Trips |121,791,338|7,591,534(704,387
Trip Data Sample :rrips 248,398 12,657 2,055
Warning
Level 0 0 0
Drive Alone 40.1% 42.9%| 42.9%
Shared Ride
All Trips 2 22.6% 23.3%| 27.8%
Shared Ride
Mode Share, all trips 3+ 20.1% 20.9%| 18.1%
Transit 3.6% 2.0% 3.1%
Bike 1.6% 2.8% 2.1%
Walk 10.9% 7.1% 5.6%
Other 1.0% 1.0% 0.3%
Total Trips | 17,630,532 (1,055,514| 92,052
Trip Data Sample :I'rips 39,865 1,974 311
Warning
Level 0 0 0
Drive Alone 30.2% 33.1%| 31.5%
Shared Ride
HBO Trips 2 25.4% 25.8%| 29.9%
Shared Ride
Mode Share, HBO trips 3+ 24.6% 26.7%| 23.8%
Transit 3.3% 1.2% 4.7%
Bike 1.8% 3.6% 3.0%
Walk 13.3% 8.2% 6.7%
Other 1.4% 1.5% 0.3%
Total Trips | 68,518,400 |4,393,210(392,226
HBW Trips Sample :rrips 135,701 6,892 1,066
Warning
Level 0 0 0
Drive Alone 76.1% 76.8%| 79.7%
Shared Ride
HBW Trips 2 7.9% 6.0%| 15.5%
Shared Ride
Mode Share, HBW trips 3+ 2.4% 3.9% 0.8%
Transit 8.1% 7.6% 2.2%
Bike 1.9% 3.0% 1.7%
Walk 3.4% 2.1% 0.0%
Other 0.2% 0.6% 0.0%
Total Trips | 35,642,406 (2,142,810(220,108
NHB Trips Sample :rrips 72,832 3,791 678
Warning
Level 0 0 0
Drive Alone 41.5% 46.3%| 47.6%
Shared Ride
NHB Trips 2 24.5% 26.6%| 29.2%
Shared Ride
Mode Share, NHB trips 3+ 20.4% 17.6%| 15.3%
Transit 0.8% 1.1% 0.7%
Bike 2.1% 1.1% 0.7%
Walk 10.1% 7.1% 6.1%
Other 0.6% 0.2% 0.3%




VehicleTripHH

Geography Name California SACOG |Butte
Geography Type state region county
Total
Households | 12,465,947 816,939 85,074
Household Metrics Sample
Households 30,215 1,438 222
Warning

Level 0 0 0
Total 41.6 42.9 39.3
AT per Househ HBO 154 18.1 15.8
HBW 14.1 12.4 8.7
NHB 11.2 11.6 14.3
Total 5.3 53 4.8
Daily Vehicle Trip Metricsle Trips per Hou HBO 2.5 2.6 2.2
HBW 1.2 1.1 0.9
NHB 1.6 1.6 1.7
Total 7.9 8.1 8.3
. . HBO 6.1 6.9 7.1
ge Vehicle Trip b= oW 122| 116 9.4
NHB 6.9 7.2 8.6




VehicleTripCapita

Geography Name California SACOG |Butte
Geography Type state region county
Total
Persons 34,153,524(2,120,050 195,774
. . Sample
Capita Met
apita letries Persons 77,587 3,648 534
Warning

Level 0 0 0
Total 15.1 16.6 17.2
HBO 5.8 7.2 7.0

VMT Capit
per ~apita HBW 5.1 4.7 3.8
NHB 4.2 4.6 6.4
Total 2.0 2.1 2.1
HBO 1.0 1.1 1.0
Daily Vehicle Trip Metri Vehicle Tri Capit
aily Vehicle Trip Metrics ehicle Trips per Capita HBW o 0.4 Bl
NHB 0.6 0.6 0.7
Total 7.6 7.9 8.1
HBO 6.0 6.8 7.1
A Vehicle Trip Length

verage Yiehicle Trip teng HBW 12.1 11.5 9.3
NHB 6.8 7.2 8.6




PersonTripHH

Geography Name California |SACOG |Butte
Geography Type state region |county
Total
Households|12,465,947(816,939|85,074
Household Metrics Sample
Households 30,215| 1,438 222
Warning

Level 0 0 0
Total 63.0 69.3| 58.7
PMT per Household HBO 28.0 36.6] 26.8
HBW 17.0 14.9] 10.0
NHB 16.7 16.4| 21.3
Total 8.9 8.5 7.5
Daily Person Trip Metrics| Person Trips per Household HBO 4.9 4.9 4.2
HBW 1.4 1.3 1.0
NHB 2.6 2.4 2.4
Total 7.1 8.1 7.8
Average Person Trip Length HBO >-7 7:5 6.4
HBW 11.8 11.4 9.7
NHB 6.4 6.9 8.8




PersonTripCapita

Geography Name California |SACOG |Butte
Geography Type state region county
Total
Persons |34,153,52412,120,050(195,774
Capita Metrics Sample
Persons 77,587 3,648 534
Warning
Level 0 0 0
Total 22.4 26.2 25.1
PMT per Capita HBO 10.2 14.1 11.7
HBW 6.1 5.7 4.4
NHB 6.2 6.4 9.2
Total 3.3 33 3.3
. . . . . HBO 1.8 1.9 1.8
Daily Person Trip Metrics| Person Trips per Capita HBW 05 05 05
NHB 1.0 0.9 1.1
Total 6.8 7.9 7.7
Average Person Trip Length HBO >-6 7.4 6.4
HBW 11.8 11.4 9.7
NHB 6.4 6.8 8.7
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Auto Operation Cost Calculator (Draft For Comments Only)

Fuel Efficiency

Select MPO BCAG
Select Calendar Year 2022
GASOLINE DIESEL ELECTRIC HYDROGEN PHEV
Value Value Value Value Value
Data Source Default Custom Data Source Default Custom Data Source Default Custom Data Source Default Custom Data Source Default Custom
[Fuel Cost
(dollar/gasoline gallon Default 3.72 Default 3.55 Default 6.48 Default 13.91 5.03 5.03]
equivalent)"
Non-fuel Cost (cents
R Default 7.95 Default 7.95 Default 6.55 Default 7.95 6.99 6.99
per mile)
o Default 5,200,045 Default 72,536 Default 25,451 Default 6,917 Default 63,454

(mile/gasoline gallon Gasoline 27.34 Diesel BIE55) Electric 116.01 Hydrogen 75.53 PHEV 59.24
equivlent)
Auto Operating Cost
by Fuel Type Gasoline 21.56 Diesel 17.40 Electric 12.14 Hydrogen 26.36 PHEV 14.37
(Cents/Mile)

Calendar Year 2022

Auto Operating Cost T

(Cents/Mile) -
Steps:
1. Select MPO and Calender Year from the drop-down list. Note:

2. Select "Default" or "Custom" mode for each parameter from the drop-down list

3. Enter custom value(s) after selecting "Custom" mode for fuel cost, non-fuel cost and VMT

1- Input as 2017 dollars/cents
2- Include maintenace, repair and tire cost




Auto Operation Cost Calculator (Draft For Comments Only)

Fuel Efficiency

Select MPO BCAG
Select Calendar Year 2035
GASOLINE DIESEL ELECTRIC HYDROGEN PHEV
Value Value Value Value Value
Data Source Default Custom Data Source Default Custom Data Source Default Custom Data Source Default Custom Data Source Default Custom
[Fuel Cost
(dollar/gasoline gallon Default 4.18 Default 4.16 Default 6.61 Default 10.32 5.53 5.53]
equivalent)"
Non-fuel Cost (cents
R Default 7.95 Default 7.95 Default 6.55 Default 7.95 6.99 6.99
per mile)
o Default 5,634,462 Default 80,964 Default 106,950 Default 56,598 Default 223,976

(mile/gasoline gallon Gasoline 36.82 Diesel 48.32 Electric 135.64 Hydrogen 88.65 PHEV 76.28
equivlent)
Auto Operating Cost
by Fuel Type Gasoline 19.31 Diesel 16.56 Electric 11.42 Hydrogen 19.60 PHEV 13.47
(Cents/Mile)

Calendar Year 2035

Auto Operating Cost 185

(Cents/Mile) .
Steps:
1. Select MPO and Calender Year from the drop-down list. Note:

2. Select "Default" or "Custom" mode for each parameter from the drop-down list

3. Enter custom value(s) after selecting "Custom" mode for fuel cost, non-fuel cost and VMT

1- Input as 2017 dollars/cents
2- Include maintenace, repair and tire cost




Auto Operation Cost Calculator (Draft For Comments Only)

Fuel Efficiency

Select MPO BCAG
Select Calendar Year 2045
GASOLINE DIESEL ELECTRIC HYDROGEN PHEV
Value Value Value Value Value
Data Source Default Custom Data Source Default Custom Data Source Default Custom Data Source Default Custom Data Source Default Custom
[Fuel Cost
(dollar/gasoline gallon Default 4.18 Default 4.16 Default 6.61 Default 10.32 5.55 5.55]
equivalent)"
Non-fuel Cost (cents
R Default 7.95 Default 7.95 Default 6.55 Default 7.95 6.99 6.99
per mile)
o Default 5,941,511 Default 85,372 Default 130,128 Default 71,794 Default 265,662

(mile/gasoline gallon Gasoline 38.97 Diesel 50.72 Electric 151.82 |  Hydrogen 100.56 PHEV 80.93
equivlent)
Auto Operating Cost
by Fuel Type Gasoline 18.68 Diesel 16.15 Electric 10.90 Hydrogen 18.22 PHEV 13.06
(Cents/Mile)

Calendar Year 2045

Auto Operating Cost 7

(Cents/Mile) .
Steps:
1. Select MPO and Calender Year from the drop-down list. Note:

2. Select "Default" or "Custom" mode for each parameter from the drop-down list

3. Enter custom value(s) after selecting "Custom" mode for fuel cost, non-fuel cost and VMT

1- Input as 2017 dollars/cents
2- Include maintenace, repair and tire cost
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Capacity Projects 2022-2045 (2024 RTP/SCS) - Scenario #4

2024 RTP Analysis Year
o New Lane Roadway 2022 - | 2024 | 2030 | 2035 2045
Jurisdiction TITLE PROJECT DESCRIPTION Miles Classification Speed | model| RTP | mile- | GHG RTP
Base | Base | stone | Year | Horizon
Year | Year | Year

Butte County Central House Rd Bridge Widen Central House Rd Bridge from 1 to 2 0.04 Local 35 X X

Widening (at Wyman Ravine) lanes at Wyman Ravine i X
Butte County SR 70 Widening (Lower Honcut [Widen SR 70 from 2 to 4 lanes from Lower 202 Principal Arterial 65 X X X

Rd to Butte County Line) Honcut Rd to Butte County Line. i p X
Chico Guynn Rd Bridge Widening (at  [Widen Guynn Rd Bridge from 1 to 2 lanes at

Lindo Channel) Lindo Channel 0.03 Local 2 X X X
Chico Cohasset Rd Widening (Airport [Widen Cohassett Rd from 2 to 4 lanes from . .

Blvd to Eaton Rd) Airport Blvd to Eaton Rd 361 Minor Arterial % X X X X
Chico Bruce Rd Widening (Skyway to From Skyway to SR 32, v_wden Roadway (Bridge 4.09 Minor Arterial 45 X X x

SR 32) included as separate project)
Chico Commerce Ct Extension (lvy St [Construct 2 lane roadway connecting Ivy St to

to Park Ave) Park Ave 0.06 Local 25 X X X
Chico E. 20th St Widening (Forest Ave |Widen E. 20th St from 2 to 4 lanes from Forest . .

to Bruce Rd) Ave to Bruce Rd 0.98 Minor Arterial 40 X
Chico Eaton Rd Widening (Hicks Ln to |Widen Eaton Rd from 2 to 4 lanes from Hicks Ln . .

Cohasset Rd) to Cohasset Rd 3.05 Minor Arterial 45 X
Chico Eaton Rd Widening (Ceanothus |Widen Eaton Rd from 3 to 4 lanes from . .

Ave to Marogold Ave) Ceanothus Ave to Marigold Ave 025 Minor Arterial 45 X
Chico Eaton Rd Widening (Cohasset to |Widen Eaton Rd from 2 to 4 lanes from Cohasset 1.96 Minor Arterial 40

Lassen Ave) Rd to Lassen Ave i X
Chico Eaton Rd Widening (Marigold Widen Eaton Rd from 3 to 4 lanes from Marigold . .

Ave to Lance Terr) Ave to Lance Terr 0.52 Minor Arterial 45 X
Chico Esplanade Widening (Eaton Rd [Widen Esplanade from 2 to 4 lanes from Eaton .

to Nord Hwy) Rd to Nord Hwy 1.34 Major Collector 35 X X X
Chico Yosemite Dr extension (Native  |Construct 2 lane roadway connecting Native Oak 0.31 Maior Collector 35

Oak Dr to Humboldt Rd) Dr to Humboldt Rd : ! X X X
Chico Notre Dame Extension (@ Little |Construct 2 lane bridge @ Little Chico Creek .

Chico Creek) 0.16 Major Collector 25 X X X
Chico Midway Widening (Hegan Lnto  |Widen Midway from 2 to 4 lanes from Hegan Ln . .

E. Park Ave) to E. Park Ave 0.86 Minor Arterial 45 X
Chico SR 32 Widening (EI Monte Ave to[Widen SR 32 from 2 to 4 lanes from El Monte . .

Bruce Rd) Ave to Bruce Rd 0.89 Principal Arterial 55 X
Chico SR 32 Widening (Bruce Rd to Widen SR 32 from 2 to 4 lanes from Bruce Rd to . .

Yosemite Dr) Yosemite Dr 132 Minor Arterial 55 X
Chico Eaton Rd Widening (@ SR 99) |Widen Eaton Rd from 2 to 4 lanes from 0.33 Minor Arterial 35 X x

Esplanade to SR 99

Chico SR 99 on-ramp at Cohasset Rd |Construct Southbound direct on-ramp 0.12 Principal Arterial 65 X
Chico MLK Blvd Widening (E. Park Ave |Widen MLK Blvd from 2 to 4 lanes from E. Park 162 Maior Collector 35

to 20th St) Ave to 20th St : ! X
Chico Fair St Lane Reduction (E. Park |Reduce vehicle travel lanes from 4 to 2 from E. 138 Principal Arterial 35

Ave to E 20th St) Park Ave to 20th St : P X X X
Paradise Roe Rd Extension (Pentz Rd to  |Construct 2 lane roadway for extension of Roe 208 Maior Collector 25 X X

S. Libby Rd) - Phase 1 Rd from Pentz Rd to South Libby Rd ) ! X
Paradise Roe Rd Extension (S. Libby Rd to|Construct 2 lane roadway for extension of Roe 0.79 Maior Collector 25 X X

SR 191) - Phase 2 Rd from South Libby Rd to SR 191 ) ! X
Paradise Roe Rd Extension (SR 191 to Construct 2 lane roadway for extension of Roe 1.02 Maior Collector 25

Scottwood Rd) - Phase 3 Rd from SR 191 to Scottwood Rd : ! X X
Paradise Roe Rd Extension (Neal Rd to Construct 2 lane roadway for extension of Roe 0.86 Maior Collector 25

Skyway) - Phase 4 Rd from Neal Rd to Skyway : ! X




Bike Network Updates 2022-2045 (2024 RTP/SCS) - Scenario #4

2024 RTP Analysis Year
o Facility 2022 -] 2024 | 2030 | 2035 | 2045
Jurisdiction TITLE PROJECT DESCRIPTION Facility Miles Classification Model | RTP | Mile- | GHG | RTP
Base | Base | stone | Year [Horizon
Year | Year | Year
Biggs SR2S 2nd St Class Il Class Il along 2nd & E Streets. 0.32 Class I X X X
Butte County Autry Lane & Monte Vista Safe Routes |Curb, gutter, sidewalk, and crossing enhancements along Autrey Ln. and Monte
to Schools Gap Closure Project Vista Ave. on Autry from Las Plumas to Monte Vista and along Monte Vista from 3.15 Class Il X X X
Autry Ln to Lincoln Blvd.
Butte County State Route 162 Class Il Class Il along SR 162 from Monument Hill Rd to Wildlife Area Rd
4.38 Class Il X x
Butte County Noth Chico Specific Plan Area Class | & [Class | bike facilities consistent with North Chico Specific Plan
I 2.73 Class | X X
Class Il bike facilities consistent with North Chico Specific Plan 155 Class Il
E lass X b3
[Butte County Rio D' Oro Specific Plan Area Class | & |Class | bike facilities consistent with Rio D' Oro Specific Plan - Phase 1
Il - Phase 1 1.03 Class | X X
Class Il bike facilities consistent with Rio D' Oro Specific Plan - Phase 1 038 Class Il
. lass X b3
Chico SR 99 Corridor Bikeway Phase 5 - 20th | SR 99 Corridor Bikeway Project Phase 5 completes the gap adjacent to SR 99
Street Crossing from Chico Mall across 20th Street to the south end of Business Lane. Scope of
project is develop a new bicycle and pedestrian crossing (bridge) over 20th Street in 049 Class IV X X X
Chico.
Chico Whittmeier Dr Class Il (Bikeway 99 From SR99 Phase 4 end to Forest Ave and Talbert. Class 2 bike facility (0.18 0.19 Class I
connector) miles) . ass x x x
Chico Humboldt Rd Class 1 From Morning Rose Way to Bruce Rd. Class 1 bike facility (0.51 miles) 056 Class | M X M
Chico Esplanade Class 1 From Eaton Rd to Nord Hwy. Class 1 bike facility (0.67 miles) 067 Class | M M M
Chico Esplanade Class 2 From W 11th Ave to East Ave. Class 2 bike facility (1.09 miles) 120 Class I M M M
Chico Bruce Rd Class 1 From HWY 32 to Remington Dr. Class 1 bike facility (0.65 miles) 0.99 Class | M X M
Chico Lower Bidwell Park - Downtown Chico  [Class Il buffered bike lanes along E 4th St from Main St to Cypress St and along E
Connection 3rd St from Main St to Pine St. 073 Class I x X x
Chico Chico Station - Downtown Chico Class Il buffered bike lanes along W 4th St from Orange St to Main St and along W 118 Class I
Connection 3rd St from Walnut St to Main St. | ass x x x
Chico Vallombrosa Avenue Bikeway Class IV bikeway along Vallombrosa Ave from Manzanita Ave to Camellia Way. 285 Class IV M M M
Chico Chico River Road to Downtown Chico | Class Il bike lane along W 5th St from Chico River Rd to Broadway St 0.94 Class I
Connection i ass x x x
Chico Lindo Channel Bikepath Class | shared-use path along Lindo Channel from Nord Ave to SR99. 265 Class | M X M
Chico Little Chico Creek Bikepath Class | shared-use path along Little Chico Creek from Pomona Ave to SR99. 212 Class | M M M
Chico Vallombrosa - Manzanita Connection Class | shared-use path along SR99 from Vallombrosa Ave to Manzanita Ave. 111 Class | M X M
Chico Mangrove Avenue Bike Improvements  |Class Il buffered bike lane along Mangrove Ave from Pine St/Cypress St to 148 Class I
Cohasset Rd. i ass x x x
Chico East 1st Avenue/Longfellow Avenue Bike|Class Il buffered bike lane on East 1st/Longfellow Ave from Esplanade to Manzanita 1.60 Class I
Improvements Ave. . ass x x x
Chico Downtown Chico Complete Streets Class IV parking-buffered bikeway along Main St from E 9th St to E 1st St 0.54 Class IV X x X
Project
Class IV bikeway along Main St from E 1st St to Main St end. 017 Class IV x x x
Class Il bike lanes along Broadway St from W 1st St to W 9th St. 052 Class Il X x X
Chico Cohasset Road Bikeway Class IV bikeway along Cohasset Rd from Manzanita Ct to Eaton Rd. 165 Class IV M X M
Chico Annie's Glen Bike Path Connector Class | shared-use path at Annie's Glen bike path access point connector from 0.10 Class |
south of Vallombrosa to Mangrove Ave/Annie's Glen bike path. . ass x x x
Chico Nord Avenue Bikeway Construct Class IV bikeway along Nord Ave from W Sacramento Ave to W 8th Ave
0.69 Class IV X X X
Chico Wall Street Bike Improvements Class | shared-use path along Wall St from E 4th St to E 5th St. 0.06 Class | X X X
Chico W. Sacramento Avenue Bike Class Il buffered bike lane with green paint along W Sacramento Ave from Warner 0.42 Class Il
Improvements St to Esplanade. . lass x X x
Chico Eaton Rd Widening - Class IV bike path [Class IV bike path along Eatn Rd from SR 99 to Cohasset Rd 152 Class IV M
Chico Notre Dame Boulevard Connection - Class Il bike lane along Notre Dame Blvd over Little Chico Creek
Class I 0.10 Class Il X X X
Chico Midway Class Il Class Il bike lane along Midway Aver from Hegan Ln to E Park Ave 043 Class Il M X M
Chico Yosemite Dr Class | Class | bike path along Yosemite Dr from Native Oak Dr to Humboldt Rd
0.16 Class | X X X
Chico Little Chico Creek Bike Bridge Class | Class | bike path at new bridge crossing Little Chico Creek near 20th St Park
0.05 Class | X X X X
Chico Mariposa Ave Class Il Class Il bike lane along Mariposa Ave from Eaton Rd to Whitewood Way 0.08 Class Il X M X M
Chico Mulberry, Pine, and Cypress St Class Il |Class Il along Mulberry, Pine, and Cypress Streets from 9th St to 20th St 0.98 Class Il X M X M
Chico North Cedar St Reconstruction Project |Class Il along North Cedar St from W. Sacramento Ave to 4th Ave
0.34 Class Il X X X
Chico Barber Yard Specific Plan Phase 1 Class | bike facilities consistent with Barber Yard Specific Plan - Phase 1
0.48 Class | X X X
Chico Barber Yard Specific Plan Phase 2 Class | bike facilities consistent with Barber Yard Specific Plan - Phase 2 112 Class | X M
Chico Barber Yard Specific Plan Phase 3 Class | bike facilities consistent with Barber Yard Specific Plan - Phase 3 019 Class | M
Chico Valley's Edge Specific Plan Phase 1 Class | bike facilities consistent with Valley's Edge Specific Plan - Phase 1 273 Class |
Class Il bike facilities consistent with Valley's Edge Specific Plan - Phase 1 043 Class Il
Chico Valley's Edge Specific Plan Phase 2 Class | bike facilities consistent with Valley's Edge Specific Plan - Phase 2 25 Class |
Chico Chico - Paradise Bikeway Project Class | bike path along Skyway from Honey Run Rd to Paradise Trailway 878 Class | X M
Chico Bruce Rd Class 1 (Skyway to 20th St)  [Class | bike path along Bruce Rd from Skyway to 20th St 1.06 Class | M X M




2024 RTP Analysis Year

o Facility 2022-| 2024 | 2030 | 2035 | 2045
Jurisdiction TITLE PROJECT DESCRIPTION Facility Miles Classification Model | RTP | Mile- | GHG RTP
Base | Base | stone | Year (Horizon
Year | Year | Year
Chico Fair St Class Il (E Park Ave to 20th St) [Class Il bike lanes along Fair St from E Park Ave to 20th St 0.69 Class Il M X M
Gridley Gridley Bike & Pedestrian SR 99 Class | bike path along State Route 99 from Township Road to Archer Avenue. 0.97 Class |
Corridor Facility Project ) ass x x x
Gridley Magnolia St Class Il From Idaho St to Vermont St. New Class 2 bike facilities (0.42 miles) 0.42 Class Il X X X
Gridley Gridley Rd Class Il From Jackson St to SR99. New Class 2 bike facilities (0.25 miles) 025 Class Il x X
Oroville Washington Ave. Complete Streets between Oroville Dam Boulevard East and
Project the railroad bridge just past Orange Avenue. Construct new bike/ped facilities & 0.59 Class Il X X X
ADA treatment
Oroville Table Mountain Boulevard Complete from the Montgomery Street Roundabout to the Thermalito Power Canal. Construct
Streets Project new bike/ped facilities, ADA treatment, gap closures. 1.50 Class Il X X X
Oroville SR 162 Class Il Class Il along SR 162 from Feather River Bridge to Foothill Bivd
2.76 Class Il X X X
Oroville City of Oroville AHSC Application (24/25)| Class Il along Nelson Ave and 2nd St consistent with City of Oroville AHSC
Application (24/25) 1.09 Class Il X X X
Paradise Go Paradise: Oliver-Park Connection Oliver Road between Skyway and Bille Road, Bille Road between Oliver Road and
Project (AKA Oliver Curve Pathway Bille Park. Construct a grade separated, Class |, bike-ped facility along the west
Phase 1) side of Oliver Road and north side of Bille Road within the project limits. 1.09 Class | x x x
Paradise Go Paradise: Neal Gateway ATP Neal Road between Town Limits and Skyway (1.62 miles). Along Neal Road,
Project (AKA Paradise ATP Gateway construct a grade separated, Class |, bike-ped facility along the west side of Neal 1.62 Class | X X X
Project) Road within the project limits.
Paradise Pentz Rd Trailway Class | Class | along Pentz Rd between Pearson Rd and Bille Rd and Wagstaff Rd and
Skyway 3.16 Class | X X X
Paradise Roe Rd Extension Phase 1 - Class | Class | along Roe Rd from Pentz Rd to South Libby Ln
1.33 Class | X X X
Paradise Roe Rd Extension Phase 2 - Class | Class | along Roe Rd from South Libby Ln to SR 191
0.80 Class | X X X
Paradise Roe Rd Extension Phase 3 - Class | Class | along Roe Rd from SR 191 to Scottwood Dr
0.76 Class | X X
Paradise Roe Rd Extension Phase 4 - Class | Class | along Roe Rd from Neal Rd to Skyway
0.43 Class | X
Paradise Roe Rd Extension Phase 5 - Class | Class | along Roe Rd from Scottwood Dr to Neal Rd
1.65 Class | X
Paradise Gap Closure Complex Project and Class | along Almond St from Fir St to Elliott Rd
Almond St Multimodal 028 Class| x x x x
Class Il along portions of Almond St, Fir St, Birch St, and Black Olive Dr in
downtown. 0.67 Class Il X X X X
Paradise Elliott Rd Class Il Class Il along Elliot Rd from Skyway to Clark Rd
0.92 Class Il X X X X
Paradise Ponderosa Elementary SRTS - ATP Class Il along Pentz Rd from Bille Rd to Wagstaff Rd
0.60 Class Il X X X X
Paradise Go Paradise - Skyway Link Project The Skyway Link/Skyway Connectivity Project will stripe 3,165 linear feet of on-
L d . 0.61 Class Il X X X
(Skyway Connectivity) street bicycle lanes between Wagstaff Road and Bille Road.
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Additional Capacity 2022-2045 (2024 RTP/SCS) - Scenario #2

2024 RTP Analysis Year

isdicti New Lane Roadway 2022 -| 2024 | 2030 | 2035 2045
Jurisdiction TITLE PROJECT DESCRIPTION Miles Classification Speed | Model | RTP | Mile- | GHG | RTP
Base | Base | stone | Year | Horizon
Year | Year | Year
Butte County Central House Rd Bridge Widening (at |Widen Central House Rd Bridge from 1 to 2 lanes at Wyman Ravine
Wyman Ravine) 0.04 Local 35 X X X
Butte County SR 70 Widening (Lower Honcut Rd to  |Widen SR 70 from 2 to 4 lanes from Lower Honcut Rd to Butte County Line.
Butte County Line) 2.02 Principal Arterial 65 X X X X
Chico Guynn Rd Bridge Widening (at Lindo  |Widen Guynn Rd Bridge from 1 to 2 lanes at Lindo Channel
Channel) 0.03 Local 25 X X X
Chico Cohasset Rd Widening (Airport Blvd to |Widen Cohassett Rd from 2 to 4 lanes from Airport Blvd to Eaton Rd . X
Eaton Rd) 3.61 Minor Arterial 55 X X X X
Chico Bruce Rd Widening (Skyway to SR 32) |From Skyway to SR 32, widen Roadway (Bridge included as separate project) . X
4.09 Minor Arterial 45 X X X
Chico Commerce Ct Extension (lvy St to Park |Construct 2 lane roadway connecting Ivy St to Park Ave
Ave) 0.06 Local 25 X X X
Chico E. 20th St Widening (Forest Ave to Widen E. 20th St from 2 to 4 lanes from Forest Ave to Bruce Rd . X
Bruce Rd) 0.98 Minor Arterial 40 X X X
Chico Eaton Rd Widening (Hicks Ln to Widen Eaton Rd from 2 to 4 lanes from Hicks Ln to Cohasset Rd . X
Cohasset Rd) 2.7 Minor Arterial 45 X
Chico Eaton Rd Widening (Ceanothus Ave to |Widen Eaton Rd from 3 to 4 lanes from Ceanothus Ave to Marigold Ave . X
Marogold Ave) 0.25 Minor Arterial 45 X
Chico Eaton Rd Widening (Cohasset to Widen Eaton Rd from 2 to 4 lanes from Cohasset Rd to Lassen Ave . X
Lassen Ave) 1.26 Minor Arterial 40 X
Chico Eaton Rd Widening (Marigold Ave to  |Widen Eaton Rd from 3 to 4 lanes from Marigold Ave to Lance Terr . X
Lance Terr) 0.52 Minor Arterial 45 X
Chico Esplanade Widening (Eaton Rd to Nord |Widen Esplanade from 2 to 4 lanes from Eaton Rd to Nord Hwy .
Hwy) 1.34 Major Collector 35 X X X
Chico Yosemite Dr extension (Native Oak Dr |Construct 2 lane roadway connecting Native Oak Dr to Humboldt Rd .
to Humboldt Rd) 0.31 Major Collector 35 X X X
Chico Notre Dame Extension (@ Little Chico |Construct 2 lane bridge @ Little Chico Creek .
Creek) 0.16 Major Collector 25 X X X
Chico Midway Widening (Hegan Ln to E. Park |Widen Midway from 2 to 4 lanes from Hegan Ln to E. Park Ave . X
Ave) 0.86 Minor Arterial 45 X X X
Chico SR 32 Widening (El Monte Ave to Widen SR 32 from 2 to 4 lanes from El Monte Ave to Bruce Rd . i
Bruce Rd) 0.89 Principal Arterial 55 X X X
Chico SR 32 Widening (Bruce Rd to Yosemite |Widen SR 32 from 2 to 4 lanes from Bruce Rd to Yosemite Dr . X
Dr) 1.32 Minor Arterial 55 X X
Chico SR 99 Overpass Widening (@ Eaton |Widen SR 99 overpass at Eaton Rd from 2 to 4 lanes . X
Rd) 0.97 Minor Arterial 35 X X
Chico SR 99 on-ramp at Cohasset Rd Construct Southbound direct on-ramp . X
0.12 Principal Arterial 65 X X
Chico MLK Blvd Widening (E. Park Ave to Widen MLK Blvd from 2 to 4 lanes from E. Park Ave to 20th St .
20th St) 1.62 Major Collector 35 X X X
Chico SR 99 Aux Lanes (20th St to SR 32) Constuct auxillary lanes on Hwy 99 from 20th st to SR 32
0.78 Freeway 65 X X
Chico SR 99 Aux Lanes (Skyway to 20th St) |Constuct auxillary lanes on Hwy 99 from Skyway to 20th St
0.56 Freeway 65 X X
Oroville Olive Hwy Widening (Oro-Dam Blvd to |Construct additional eastbound lane on Olive Hwy (SR 162) from Oro-Dam Blvd . X
Foothill Bivd) to Foothill Bivd 090 Principal Arterial 35 x x
Paradise Roe Rd Extension (Pentz Rd to S. Construct 2 lane roadway for extension of Roe Rd from Pentz Rd to South Libby .
Libby Rd) - Phase 1 Rd 2.28 Major Collector 25 X X X
Paradise Roe Rd Extension (S. Libby Rd to SR |Construct 2 lane roadway for extension of Roe Rd from South Libby Rd to SR .
191) - Phase 2 191 0.79 Major Collector 25 X X X
Paradise Roe Rd Extension (SR 191 to Construct 2 lane roadway for extension of Roe Rd from SR 191 to Scottwood Rd .
Scottwood Rd) - Phase 3 1.02 Major Collector 25
Paradise Roe Rd Extension (Neal Rd to Skyway) {Construct 2 lane roadway for extension of Roe Rd from Neal Rd to Skyway .
Phase 4 0.86 Major Collector 25




Additional Capacity 2022-2045 (2024 RTP/SCS) - Scenario #3

2024 RTP Analysis Year

. New Lane Roadway 2022 -| 2024 | 2030 | 2035 | 2045
Jurisdiction TITLE PROJECT DESCRIPTION Miles Classification Speed | model| RTP | Mmile- | GHG | RTP
Base | Base | stone | Year [Horizon
Year | Year | Year
Butte County Central House Rd Bridge Widening (at |Widen Central House Rd Bridge from 1 to 2 lanes at Wyman Ravine
Wyman Ravine) 0.04 Local 35 X X X
Butte County SR 70 Widening (Lower Honcut Rdto  |Widen SR 70 from 2 to 4 lanes from Lower Honcut Rd to Butte County Line. 202 Princival Arterial 65 M
Butte County Line) . rincipal Arterial X X X
Chico Guynn Rd Bridge Widening (at Lindo Widen Guynn Rd Bridge from 1 to 2 lanes at Lindo Channel
0.03 Local 25 X X X
Channel)
Chico Cohasset Rd Widening (Airport Blvd to |Widen Cohassett Rd from 2 to 4 lanes from Airport Blvd to Eaton Rd ) )
3.61 Minor Arterial 55 X X X X
Eaton Rd)
Chico Bi Rd Widening (Sk to SR 32) |F Sk to SR 32, widen Road Bridge included 1t ject
ruce idening (Skyway to ) |From Skyway to widen Roadway (Bridge included as separate project) 409 Minor Arterial 45 « " «
Chico Commerce Ct Extension (lvy St to Park |Construct 2 lane roadway connecting Ivy St to Park Ave
Ave) 0.06 Local 25 X X X
Chico E. 20th St Widening (Forest Ave to Widen E. 20th St from 2 to 4 lanes from Forest Ave to Bruce Rd ) )
0.98 Minor Arterial 40 X X X
Bruce Rd)
Chico Eaton Rd Widening (Hicks Ln to Widen Eaton Rd from 2 to 4 lanes from Hicks Ln to Cohasset Rd ) )
Cohasset Rd) 3.05 Minor Arterial 45 X
Chico Eaton Rd Widening (Ceanothus Ave to |Widen Eaton Rd from 3 to 4 lanes from Ceanothus Ave to Marigold Ave 025 ) )
Marogold Ave) . Minor Arterial 45 X X
Chico Eaton Rd Widening (Cohasset to Widen Eaton Rd from 2 to 4 lanes from Cohasset Rd to Lassen Ave ) )
1.26 Minor Arterial 40 X X
Lassen Ave)
Chico Eaton Rd Widening (Marigold Ave to Widen Eaton Rd from 3 to 4 lanes from Marigold Ave to Lance Terr ) )
0.52 Minor Arterial 45 X X
Lance Terr)
Chico Esplanade Widening (Eaton Rd to Nord |Widen Esplanade from 2 to 4 lanes from Eaton Rd to Nord Hwy .
Hwy) 1.34 Major Collector 35 X X X
Chico Yosemite Dr extension (Native Oak Dr [Construct 2 lane roadway connecting Native Oak Dr to Humboldt Rd .
to Humboldt Rd) 0.31 Major Collector 35 X X X
Chico Notre Dame Extension (@ Little Chico |Construct 2 lane bridge @ Little Chico Creek .
Creek) 0.16 Major Collector 25 X X X
Chico Midway Widening (Hegan Ln to E. Park |Widen Midway from 2 to 4 lanes from Hegan Ln to E. Park Ave ) )
Ave) 0.86 Minor Arterial 45 X X X
Chico SR 32 Widening (El Monte Ave to Bruce|Widen SR 32 from 2 to 4 lanes from El Monte Ave to Bruce Rd L .
Rd) 0.89 Principal Arterial 55 X X
Chico SR 32 Widening (Bruce Rd to Yosemite |Widen SR 32 from 2 to 4 lanes from Bruce Rd to Yosemite Dr ) )
Dr) 1.32 Minor Arterial 55 X
Chico Eaton Rd Widening (@ SR 99) Widen Eaton Rd from 2 to 4 lanes from Esplanade to SR 99 ) )
0.33 Minor Arterial 35 X X
Chico SR 99 on-ramp at Cohasset Rd Construct Southbound direct on-ramp . .
0.12 Principal Arterial 65 X
Chico MLK Blvd Widening (E. Park Ave to Widen MLK Blvd from 2 to 4 lanes from E. Park Ave to 20th St .
20th St) 1.62 Major Collector 35 X X
Paradise Roe Rd Extension (Pentz Rd to S. Libby | Construct 2 lane roadway for extension of Roe Rd from Pentz Rd to South Libby .
2.28 Major Collector 25 X X X
Rd) - Phase 1 Rd
Paradise Roe Rd Extension (S. Libby Rd to SR |Construct 2 lane roadway for extension of Roe Rd from South Libby Rd to SR 191 .
0.79 Major Collector 25 X X X
191) - Phase 2
Paradise Roe Rd Extension (SR 191 to Construct 2 lane roadway for extension of Roe Rd from SR 191 to Scottwood Rd 102 Mai
Scottwood Rd) - Phase 3 - gjor Collector 25 X X
Paradise Roe Rd Extension (Neal Rd to Skyway) -| Construct 2 lane roadway for extension of Roe Rd fi Neal Rd to Sk
' Phease 4 ( yway) Y e Rd from Real Rd o Skyway 0.86 Major Collector 25 X




Modeling Data m S1(2035) | S2 (2035) | S3 (2035) | S4 (2035) m

0.214 0.189 0.189 0.189 0.189 0.183
713 7.76 7.21 722 7.24 7.29
10.67 10.55 10.54 10.59

Vehicle Operating Costs ($/mile)
Average Auto Trip Length (miles)
Average Auto Travel Time (minutes)
Percent Passenger Travel Mode Share

10.47 11.37

91.7% 89.3% 89.5% 89.2% 87.6% 87.4%

Auto

SOV 48.3% 47.8% 46.3% 45.9% 45.0% 44.8%

HOV 43.4% 41.5% 43.3% 43.3% 42.7% 42.6%
8.3% 10.7% 10.5% 10.8% 12.4% 12.6%

All Other (transit & non-motorized)

Public Transit (Fixed Route Bus) 1.7% 3.9% 3.4% 3.5% 47% 4.8%
Non-Motorized (Bike and Walk) 6.4% 6.5% 6.8% 7.0% 7.4% 7.5%
0.3% 0.3% 0.3% 0.3% 0.3% 0.3%

Other (i.e. School Bus)



Butte County VMT Summary

) Populatio )
I1VMT | IX-XI VMT| XX VMT | Total VMT (w/o XX Trips) VMT / Capita
n

2022 3,821,174 712,221 87,355 4,533,395 197,020 23.0
S1(2035) 4,858,924 809,531 108,357 5,668,455 251,863 22.5
S2(2035) 4,490,299 637,055 108,247 5,127,354 236,433 21.7
S3(2035) 4,448,439 640,957 108,247 5,089,395 236,433 215
S4(2035) 4,406,984 579,761 108,255 4,986,745 236,433 21.1

2045 4,517,758 = 591,891 124,833 5,109,649 243,499 21.0



Butte County VMT Summary by Speed Bin

0-5

2,625 4,022 8,723 5,552 4,597 4,585
5-10 9,105 9,594 11,927 11,188 11,106 11,092
10-15 6,637 15,314 4,247 5373 5,512 6,472
15-20 12,523 37,200 23,066 20,586 17,223 13,032
20-25 465,792 605,524 538,648 521,415 507,905 521,642
25-30 138,768 190,784 157,763 146,038 152,083 152,428
30-35 979,212 1,166,981 1,095469 1,075,225 1,057,176 1,073,875
35-40 151,403 249,154 210,853 176,041 167,668 168,033
40-45 675,368 869,883 763,547 732,533 726,985 763,081
45-50 111,635 144,580 150,435 126,494 123,891 146,495
50-55 377,552 595,722 493,107 533,598 520,459 531,924
55-60 143,649 200,627 143,696 168,985 181,289 185,932
60-65 1,546,482 1,687,428 1,634,120 1,674,615 1,619,106 1,655,891
65-70 0 0 0 0 0 0
70-75 0 0 0 0 0 0
>75 0 0 0 0 0 0
VMT (w/o XX Trips) = 4,533,395 5,668,455 5,127,354 5,089,395 4,986,745 5,109,649
XX VMT 87,355 108,357 108,247 108,247 108,255 124,833
VMT (w/ XX Trips) ~ 4,620,750 5,776,812 5,235,602 5,197,643 5,095000 5,234,482
% XX VMT 1.9% 1.9% 2.1% 2.1% 2.1% 2.4%
IX-XI VMT 712,221 809,531 637,055 640,957 579,761 591,891
Population 197,020 251,863 236,433 236,433 236,433 243,499

VMT per Capita 3.6 32 2.7 2.7 2.5 24
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2024 RTP/SCS Scenarios Summary

Reduction (SB 375)*

Strategy Scenario #1 Scenario #2 Scenario #3 Scenario #4
2020 RTP/SCS (No Project) 2020 RTP/SCS Update Latest Trends & Transit Oriented Development 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
-0.35% -3.58% -4.44% -6.55%

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

revised 1/13/2025
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2045

Modeling Parameters Category 2005 2022 2035 (Plan Horizon |Data Source
(Base Year)
Year)
Modeled Population & 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 * 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 ¢ 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 Cer&ts:r%r;c: 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) Agrlcultuarlil(,j EL?Z';?}/ Land Use Data not available 0.36 0.35 0.35 BCAG Land Use Allocation Model
ngris;:ro!ds Within ¥z Mile of a High-Quality Transit Station or Land Use Data not available 0% 24% 24% BCAG Land Use Allocation Model
Jobs Within %2 Mile of a High-Quality Transit Station or Corridor * Land Use Data not available 0% 37% 37% BCAG Land Use Allocation Model
Z;E;Wmaﬁg;d EEEE (U =S el el A, CUbIE, GIs, 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 |, Il, & 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)® Plan Performance Indicators not available 7.13 7.24 7.29 Travel Demand Model output
Average Auto Travel Time (minutes)® 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) 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
Jg;?c'li'if;i;’s“"&f'L"é‘*Tel"’dngfgr’ Z:Zﬁaggj; Bl VMT Data 3,982 3,858 4,350 4,468 Travel Demand Model output
Total Il + 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 CO, emissions per weekday (all vehicle class) (tons/day) o GHG Emissions Data 2,281 2,401 2,012 1,988 EMFAC model output
Total SB375 CO, emissions per weekday for passenger vehicles GHG Emissions Data 1,921 1,772 1,941 1,989 EMFAC model output
(CARB vehicle classes LDA, LDT1, LDT2, and MDV) (tons/day)
Total Il + IX/XI CO, emissions per weekday (all vehicles) (tons/day) GHG Emissions Data 2,207 2,356 1,969 1,940 EMFAC model output
Total XX CO, emissions per weekday (all vehicles) (tons/day) GHG Emissions Data 75 45 43 47 EMFAC model output
. . Calculated: (Il + IX/XI CO,) /
SB 375 CO, per capita (Ibs./da 18.45 17.99 16.42 16.34 .
2 P pita ( y) GHG Emissions Data population / 2000 Ibs./ton
SB 375 CO, per capita reduction from 2005 (on-model) not available -2.48% -10.99% -11.43% Calculated
. . . CARB Methodology for Estimating
. 10 0, 0
EMFAC Adjustment Factor GHG Emissions Data not available 3.81% 4.81%| not available CO, 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 Off-Model CO2 Emissions Reductions (%) | not available | not available -0.07%| not available Off-Model Calculation
Incentive Program (Strategy)
?;:tsegj Off-Model Adjustment #5 - E-Bike Incentive Program Off-Model CO2 Emissions Reductions (%) | not available | not available -0.02%| not available Off-Model Calculation
RTP/SCS Off-Model Adjustment #6 - Auto Operating Cost Off-Model CO2 Emissions Reductions (%) | not available | not available 0.02%| not available Off-Model Calculation
Adjustment (Exogenous)
SB 375 CO, per capita reduction from 2005 (total) GHG Emissions Data not available 1.33% -6.55% -11.43% Calculated

Notes:

[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
Finance, E-5 Population and Housing Estimates for Cities, Counties, and the State — January 1, 2021-2022. Sacramento, California, May 2022. Excludes group quarters population.

[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 ,
and North Valley Passenger Rail Strategic Plan and are in accordance with Public Resources Code, 21155

[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 primarily shorter trips that can be replaced with active transportation, leading to a higher average auto trip length and travel time. Meanwhile, with the reduction in the share of auto trips, the VMT per capita decreases in both 2035 and 2045
compared to 2022. The average trip length and travel time provided in the data table account for all trips considered in the model. ARB has requested BCAG provide commute trip length and commute time for other modes of transportation such
as high occupancy vehicles, transit, biking, and walking for the base year, 2035 and 2045. The current BCAG model does not generate trip length or travel time data for these modes of transportation. While BCAG could apply fixed average
speeds for different modes and derive approximate trip length and travel time, this method would not produce meaningful results. These metrics have not been calibrated or validated, nor would the results be suitable for comparison purposes.

[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. The BCAG model calibration and validation are post-pandemic, reflecting a higher share of trips remaining within the county. In contrast, SACOG'’s calibration is
pre-pandemic, where Butte County travel assumes a lower internalization rate. For future forecasts, the BCAG model preserves this higher internalization rate, differing from SACOG’s assumptions. BCAG decided to retain these differences to
reflect the unique characteristics of Butte County in the BCAG model update.

[9] CO, emissions were prepared in EMFAC 2014 for the Il + IX/XI row only. Total and XX rows are estimated based on the ratio of VMT to CO, for each analysis year
[10] 2022 EMFAC Adjustment Factor based on year 2020
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