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Appendix | Item 2:
2017 DOF Population Projections






In an e-mail correspondence to ADE, Ethan Sharygin of the DOF explained that the DOF revised the
projections based on recent history of the three components of population change: births, deaths, and
migration. Migration was only slightly downgraded, based on slower-than-expected increases in net in-
migration to Fresno since 2010. Whereas in the past the DOF projected 5,000 annual net migrants in
2020 and 4,000-5,000 per year thereafter, the DOF's latest projections stay closer to an average
4,000 net annual gain. Mr. Sharygan added that the change in net migration has a relatively minor
downward effect on the projections. The DOF also projected deaths at nearly the same levels as the
December 2014 projection, although slightly higher in during 2010-2020 and lower after 2040.

According to Mr. Sharygin, the most important change occurred with respect to fertility. Sharygin
explained that the last few years have seen unexpectedly large drops in births in Fresno County, which
means a permanent deficit despite a similar trajectory. In the 2013 baseline projections, DOF
projected about 16,000 births in 2010 to grow to 21,000 annual births in 2060. Actual 2015 births
were closer to 15,000, down from 2010. The DOF projects births to begin increasing again, from
15,000 in 2015 to 19,000 annually in 2060.

ADE's birth projections are between the previous DOF birth projections and the updated February
2017 birth projections, although not precisely between the two and somewhat closer to the higher,
previous DOF birth projections. While it is true that the actual number of births in Fresno County
declined during and immediately after the 2009-2011 Great Recession, whether this is permanent is
open to question. "Demographers have been trying to determine whether the economy forced women
to merely delay childbirth or forego starting a family altogether. The latest numbers, while
preliminary, suggest that women may just have been delaying" (http://time.com/3924237/us-birth-

rates-increase/ http://archive.is/016IQ). In addition, "From research on 27 European countries, we

know that people with troubled family financial situations are more likely to say they are unsure
whether they will meet their stated childbearing goals — that is, economic uncertainty doesn’t change
their familial aims but may increase uncertainty in whether they will be met"
(http://theconversation.com/fewer-births-and-divorces-more-violence-how-the-recession-affected-

the-american-family-34272 http://archive.is/1rsMu).

The chart below from the Federal Reserve's FRED Database correlates births per 1,000 persons over
time, including periods when the US was in recession (grey-shaded areas)(Figure 2). The chart
underscores the point that going into and through recessions, birth rates decline, although, as
depicted in the years after 1975, 1982, and 2001, births per 1,000 persons pick up. ADE’s annual
births per 1,000 persons projections beyond 2015 are one to two points higher than the revised DOF's
births per 1,000 projections for Fresno County (Figure 3), which we conclude is somewhat too
conservative in light of the FRED Database historic data and basic research referenced above on births

rates after recessionary periods.

We recommend further monitoring population trends and birth rates over the next several years to
see of population growth recovers as has occurred in prior economic downturns.
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Fresno COG created four scenarios with the assistance of the RTP Roundtable, an advisory
committee that consists of member agencies staff, and representatives from transit
agencies, Caltrans, the Air District, BIA, water agency, public health, social equity,
environmental group, education, agriculture industry, and other public at large. The
scenario concepts were also taken to the general public at a workshop in April 2017. Ten
indicators were selected to compare the performance and impacts of the scenarios. Eight
of these indicators (GHG reduction, criterial pollutant emission, TOD, density, housing mix,
important farmland consumed, VMT, and active transportation and transit trips) were
selected from the ten indicators used in the 2014 SCS, which were chosen based on input
from stakeholders and the public through focus group meetings, each representing one of
six community interests: transportation, environment, health, business, social equity, and
natural resources. The remaining two indicators not chosen for comparative scenario
analysis in the 2018 SCS (compact development and land consumption) were omitted to
make room for the two new indicators discussed below. These two indicators were
selected for omission based on their close relationship with other indicators, specifically:
compact development is already addressed in the density indicator, and land consumption
was determined to be similar in scope to the important farmland consumption indicator.

The two indicators added to the 2018 SCS process were premature deaths prevented and
access to resources for EJ population. The former was made possible for consideration due
to the use of the Integrated Transport and Health impact Modeling Tool (ITHIM), which was
calibrated for use in the Fresno County in 2016. The latter was the result of Fresno COG’s
desire to have an EJ-related indicator, and was chosen by the EJ Subcommittee.

Additionally, eight funding priorities were determined for the scenario development
process. These priorities were: road maintenance, capacity increase, transit, active
transportation, public safety, air quality, congestion, and disadvantaged populations. Each
scenario analyzed in the 2018 SCS was given a set of values corresponding to these
priorities, indicating which priorities were emphasized for each scenario. To develop
constrained project lists for each scenario, a tool was created in Excel to transpose each
project’s scores according to each scenario’s suite of funding priorities, giving each project
a new modified total score specific to the priorities defined for each scenario. The tool
then ranked the transportation projects based on these new scores and applied projected
funding from applicable sources to the highest-ranked projects. Four project lists were
created for the four scenarios using this methodology.

When the indicator results were produced for the four scenarios, the scenarios were taken
to the public for their input. More than 1300 people were reached out to during October
2017 through 11 presentations and 20 pop-up events, which were assisted by 6 mini-grant
groups funded by Fresno COG. The participants were asked to select a preferred scenario,
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and their demographic information such as household income, ethnicity, zip code, age, etc.
were collected during the outreach events. The survey results were reported to the RTP
Roundtable on October 25, and the Transportation Technical Committee (TTC) and the
Policy Advisory Committee (PAC) on November 3™, and the Policy Board on November 16™.
The recommendations of the Roundtable, TTC and PAC were also reported to the Policy
Board. The Policy Board selected Scenario D as the preferred SCS scenario at the November
16™ meeting.

Additional information regarding Fresno COG’s RTP/SCS planning process can be located at
the following link http://www.fresnocog.org/rtp.

SOCIOECONOMIC DATA:

Fresno COG commissioned a growth forecast study in 2016 to reflect the impacts of the
recession on the population and employment growth in the region. The study provides
growth projections for Fresno County and the sphere of influence of each of its cities
between 2015 and 2050. The study also includes projections of demographic
characteristics and housing demand such as households, housing, age distribution average
household size, group quarters, average income, household type, race/ethnicity and school
enrollment.

Compared to the demographic study used in the 2014 RTP/SCS (San Joaquin Valley
Demographic Forecasts 2010 to 2050 by The Planning Center, 2012), the recent study
concluded from the latest observed data that the Fresno region recovered faster from the
recession in employment but is experiencing slower population growth than foreseen by
the last growth forecast. The finding was reported to ARB in the target recommendation
letter on May 17, 2017. The difference between the forecasts for countywide total
population and employment can be seen in the following graph:
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The report of the 2017 growth forecast can be found at:
http://www.fresnocog.org/sites/default/files/publications/RTP/2018 RTP/Fresno COG 20
50 Projections Final Report 050417.pdf.

MODELS AND TOOLS:

The Fresno COG will utilize the following tools to estimate GHG emissions for the 2018
RTP/SCS, each of which are described in more detail below:

(1) Scenario Planning/Land Use Model;
(2) MIP Travel Model;

(3) EMFAC 2014 Emissions Factor Model.
(4) Off-Model Adjustments/

Scenario Planning/ Land Use Model

Scenario modeling allows evaluation of the impacts of the RTP/SCS policies on regional land
use. In particular, the scenario planning approach is a way to explore what it would take to
achieve the revised SB 375 per capita GHG emissions reduction targets. Scenario modeling
tools use building blocks that describe the different types of land uses that exist within the
metropolitan area or are planned for the future. The output of the scenario modeling tools
forms the fundamental input to the MIP transportation model.



Fresno COG employed two land use modeling tools: Cube Land, and Envision Tomorrow.
Cube Land

Fresno COG added Cube Land to its land-use modeling methodology for the 2018 SCS in
order to add a predictive, economically-driven element to land-use forecasting. Cube Land
takes demographic and economic characteristics of the target year and pairs that with
zoning and policy characteristics to create a virtual marketplace where households and
employers can essentially bid against each other for land on which to reside and work. This
creates a land-use development pattern that mirrors the economics of real estate while
considering the political climate and land-use planning assumptions of the region.

Cube Land was used to create development patterns for future years that, when compared
to base year calibrated runs, provide sound patterns for new residential and commercial
growth at the zone level. Using demographic forecast data from the Applied Development
Economics (ADE) growth forecast, Fresno COG consulted with The Manhan Group to
develop and run the Cube Land model for the 2014 base year calibrated run and for the
2035 forecast run for the Fresno County region. The results from these runs were
compared to create delta growth values for housing units and employment at the traffic
analysis zone (TAZ) level.

These zonal characteristics for new growth (discounted to 90% in order to allow some
flexibility to model the impacts of policies and strategies that might affect future growth
patterns) were treated as control totals for the Envision Tomorrow tool, which produces
development characteristics at the parcel level, which is a much finer scale. In short, Cube
Land is used to determine an economically-driven growth pattern, but produces results at
the large-grain TAZ level; then, Envision Tomorrow takes those zonal results and refines
them to produce parcel-level growth assumptions.

Envision Tomorrow

Figure 1 — Envision Tomorrow
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Envision Tomorrow is a suite of scenario planning tools that tests different land use and
transportation options. It consists of two primary tools: a Prototype Builder and a Scenario
Builder, which work in unison to develop scenarios.

The Prototype Builder is a “return on investment” (ROI) spreadsheet tool that can be used
to determine the physical and financial feasibility of development. This tool allows the user
to examine land use regulations in relation to the current development market and
consider the impact of various factors, such as parking, height requirements, construction
costs, rents and subsidies. The Prototype Builder also considers inputs such as physical
building characteristics, parking layout and costs, and other development costs such as
landscaping, site acquisition, etc. Stakeholder input is utilized to create building types and
development types so that the scenarios reflect existing conditions as well as possible
future conditions. Building and development types can be created to represent the
development aspirations of the community.

The Scenario Builder is a Geographic Information Systems (GIS) based application that lets
the user “paint the landscape” by allocating various, created development types across a
study area to create unique land use scenarios. The tool then allows real-time evaluation of
each scenario through a set of user-defined indicators. The indicators measure such things
as the scenario’s impact on land use, housing, sustainability, transportation and economic
conditions. General plans, specific plans, community plans, zoning maps, Assessor’s parcel
data information, and environmental constraints, if any, are all inputs into the Scenario



Builder tool. The growth forecast is allocated—by the user— to locations as desired in this
tool.

Once the coordinated land use/transportation scenario is developed the output of that
process will be converted into transportation model inputs and run through the MPO MIP
travel demand model to estimate vehicle miles traveled attributable to the MPO scenarios.

It is important to note that the output of the scenario planning tool does not yield VMT
estimates. As described in the MIP Travel Model section below, the MIP process created
standardized land use input categories across all eight San Joaquin Valley MPOs. These
standardized categories ensure consistent transportation modeling of household and
employment types across all eight MPOs that yields a consistent process to estimate
vehicle miles traveled {(VMT).

Model Improvement Program (MIP) Travel Model:

Model Development

Beginning in 2010, the eight MPOs began a joint process to improve their travel demand
modeling capabilities to help meet SB 375 requirements. This process, known as the San
Joaquin Valley Model Improvement Program (MIP) was funded by a $2.5 million Strategic
Growth Council Proposition 84 grant. Between 2010 and 2012, staff from each of the eight
MPOs participated in monthly meetings with a team of technical consultants to upgrade
the models and modeling processes. To enhance coordination efforts, staff from the Air
Resources Board and the University of California Berkeley listened in on the monthly MIP
meetings of the MPOs and technical consultants.

The MIP effort resulted in the delivery of substantially upgraded and standardized travel
demand models to the MPOs in the summer of 2012. The new travel models are designed
to better evaluate the types of land use and transportation policies likely to be considered
in the RTP/SCSs. Sensitivity to changes in land use and travel estimates was enhanced
compared to previous models by — (i) refining each models’ traffic analysis zone (TAZ)
system to better capture mixed-use and transit oriented development; (ii) incorporating
additional socioeconomic variables such as housing units by building type, household
income, housing density, employee by detailed sector, and employment density; and (iii)
adding a vehicle ownership component and improved sensitivity to travel characteristics.

In addition, the MIP resulted in the standardization of model software, inputs, and
methodologies between the eight MPOs. The new models employ a common software
package called CUBE, which will enhance the MPOs’ ability to share data and resources
with each other, as well as coordinate on model improvement and training efforts.



Improvements made to the model input data and each of the key components of the travel
demand models (see Figure 2} include: vehicle ownership, trip generation, trip distribution,
mode choice, and trip assignment, are discussed in more detail in the following section.

Then in 2014, a minor update to the models was developed, known as VMIP 2. VMIP2 takes
advantage of the 2010 Census, the most recent American Community Survey, and 2012-
2013 California Household Travel Survey data, and enhances the model structure
developed as part of the VMIP1. In addition to the updated data, VMIP2 implements
changes to the model structure based on ARB feedback received. Model improvements
made to address ARB’s comments include the following:

. Auto ownership was updated to accounts for land use accessibility (auto, transit,
walk, bike) and commute cost as a percentage of household income.

o Trip generation rates were revised to be by area type, which includes the
accessibility of land uses. Area type is recalculated with each model run to account for land
use changes between scenarios

o Trip distribution was updated to include correlation between household income and
job salary for home-work trips.

. The mode choice was updated based on the latest household survey and includes
demographics (household size, income, autos owned) and incorporates average vehicle
occupancy by purpose.

. In addition to counts and VMT, the model peak period congested locations was
compared to observed NPMRDS data provided by FHWA

Other key enhancements to model sensitivity and usability include:
e Lland Use: simplified residential and employment categories

e Interregional Travel: updated based on the newly released California Statewide
Transportation Demand Model, and based on place and purpose, rather than having
internal and interregional travel combined and distributed based on time\cost of travel

e Modified Assumptions: adjustments to employment density, intersection density, and
access to jobs and houses
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Figure 2 — San Joaquin Valley Model Improvement Program: Model Components
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Data Input: The MIP models feature improved TAZ systems, socioeconomic data, land use
and travel network characteristics. Improvements to the TAZ systems are designed to help
capture more detailed travel movements throughout the region, which allows for more
precise analysis of land use and smart growth effects. An updated version of the trip based
Caltrans statewide traffic model was developed to help forecast interregional and
intraregional trips. Improvements to socioeconomic, land use and transportation network
data in the models better account for differences in vehicle ownership and trip generation
factors, as well as standardize categories across the eight S}V MPOs.

Vehicle Ownership: The MIP model calculates the number of motor vehicles in a region
based on demographic characteristics, auto operating cost, and accessibility. The output of
this component is a critical input to the trip generation step, helping to capture the
economic characteristics of each household. For VMIP 2, the vehicle operating cost was
updated to include maintenance and operations costs based on feedback from ARB.

Trip Generation: The trip generation component estimates the number of person-trips for
each activity, such as traveling to-and-from work, school, shops, and social/recreational
events. The new models estimate person trips based on demographic and employment
characteristics, increasing their capability to analyze the effect of socioeconomic factors on
trip rates. Further, the new models increase the number of trip purposes from the typical
three or five to eleven’. This change allows to distinguish the potential for alternative
modes such as school and college trips. The new models also improve the trip generation
step by allowing trip rates to vary by income, household size, the number of workersin a
household, drivers, and vehicle ownership. This provides better information about regional
travel patterns. For VMIP2, trip generation factors were updated to reflect the built
environment and area type factors, and home-work trips were grouped by income range.

Trip Distribution: Trip distribution estimates the number of trips from one travel zone to
each of the other travel zones in the county. The new models improve the sensitivity of
changes to land use on trip distribution by better reflecting the attributes that influence a
person’s decision to travel. The MIP model provides the capability to consider additional
factors such as trip purpose, person travel time by all modes, travel cost, congestion, and

'The additional trip purposes includes home-based K-12, home-based college, highway commercial,
trucks-small, trucks-medium, and truck-heavy.
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vehicle ownership. For VMIP2, trip distribution was updated to match household income
and job salary and to better reflect interregional travel at a local scale.

Mode Choice: The Fresno COG MIP has an inbuilt mode choice model. This component is
used to predict the probability of selecting a travel mode (e.g., auto, transit, bike and walk)
for each trip in the region based on the income of the trip maker, the travel cost, time and
accessibility of other modes, and improves the travel models’ responsiveness to
socioeconomic characteristics, land use, pricing and parking strategies. The mode choice
model includes seven travel modes with a separate mode choice for walk and bike.

Trip Assignment: The trip assignment component estimates traffic volumes and travel
times for each roadway in the network. The new models enhance the trip assignment
component by including a new feedback mechanism between the trip assignment and the
number of autos to enhance the ability to address induced travel demand. The feedback
mechanism inputs congested travel times into the model, which helps to account for
travelers who change their travel route and mode in response to congestion.

Model Calibration and Validation: A calibration and validation report for the MIP travel
model will be part of Fresno COG’s final RTP/SCS submittal to ARB in the summer of 2018.

In model calibration, each component of the model is calibrated to ensure that it produces
accurate forecasts. Calibration is an iterative process where model settings are adjusted so
the output of the model matches observed travel patterns.

Static validation is that process where the model is tested to ensure that the model output
matches available traffic counts and roadway speeds. As part of the static validation
process, elements of trip generation, trip distribution and traffic assignment modules may
be adjusted.

Dynamic model validation tests the model to determine how well it responds to change.
Dynamic testing includes testing the changes to the following:

Household location, density, diversity and other household attributes

Employment location

Roadway network

Transit service
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The MPOs performed calibration for each component of the model following the Federal
Highway Administration and Caltrans guidelines, to ensure that the models produce
reasonable forecasts. Model validation, a critical step in the development of any regional
travel demand model, establishes the credibility of the model to predict future travel
behavior. The MPOs performed both static and dynamic validation on the new models as
recommended by Federal Highway Administration guidelines. Static validation includes — (i)
trip generation rates, (ii) trip length frequency by purpose, (iii) average travel time by
purpose, (iv) mode split by purpose, (v) traffic assignment by facility, and {vi) transit
ridership. Dynamic validation included changing socioeconomic (household size, income,
age distribution), land use (density, household location) and travel cost (auto operating
cost and parking price) inputs.

Modeling Interregional trips

The California Statewide Travel Demand Model (Statewide Model) was designed to capture
the interactions of land use plans all across the State as they affect interregional travel. The
model operates at a scale coarser than the SJIV-MIP models. Its value is in placing local and
regional travel in the context of total statewide activity. For the VMIP 2 update,
interregional travel was updated to reflect the 2010 Statewide Model version. However,
due to timing of the Statewide Model update, it contains pre-2014 RTP/SCS fand use.

For the VMIP2, AirSage data was used to evaluate county-to-county magnitudes for the 8
MPOs within the San Joaquin Valley and aggregated counties outside of the San Joaquin
Valley and focused exclusively on long distance trips. The statewide model was used to
compare the magnitude of county-to-county flows to AirSage. Once the magnitudes were
determined to be comparable, the statewide model was used to develop through trips (i.e.
XX) and station weights by purpose for each gateway. A process of
interpolating\extrapolating was implemented using the base and future year from the
statewide model for muitiple years. The statewide mode! was also used to determine the
weighted average trip distance for external gateways to represent travel beyond the model
area.

For the purpose of preparing the GHG emissions analysis for the 2018 RTP/SCSs, all
emissions from through trips (trips without an origin and a destination in the MPO region)
are excluded. In addition, the portion of VMT attributable to trips that either begin or end
within the region but travel to/from neighboring regions (IX/X1) has been included for all
portions of the trip within the MPO region.

Accounting for interregional travel, or travel that crosses MPO boundaries, continues to be
a key issue for SB-375 implementation across the state. The issue is especially important
14



when considering the area covered by SIV MPOs, which in aggregate experience a higher
proportion of through traffic relative to other regions (as a percent of total vehicle miles
traveled). Statewide discussions to determine how to account for interregional travel
across the state should continue.

It is vitally important that the next update to the Caltrans statewide model be fully
completed in order for interregional trips to continue statewide conversations regarding
interregional travel statewide. In addition, incorporation of SIV long-term transportation
planning elements into the Statewide model is highly desired for the next update.

Emissions Modeling

Fresno COG is using the latest version of ARB's emissions modeling software EMFAC2014 to
complete GHG emissions estimates for the SCS scenario and the alternatives.

The latest EMFAC update includes an “SB 375 Emission Analysis” mode that estimates and
reports CO2 emissions in tons per day from appropriate light-duty vehicle classes (LDA,
LDT1, LDT2 and MDV). In order to ensure a coordinated approach and reduce potential for
user errors, EMFAC2014 modeling instructions and EMFAC output post-processing
worksheet have been developed for the San Joaquin Valley MPOs in consultation with ARB.
The approach uses Transportation Data Templates that convert VMIP2 travel model output
into EMFAC2014 inputs including VMT and speed distributions specific to the region. Per
RTAC recommendation, the VMT modeled for SB 375 purposes does not include through
trips.

In addition, the 2018 RTP/SCS emissions modeling approach incorporates ARB’s
“Methodology to Calculate CO; Adjustment to EMFAC Output for SB 375 Target
Demonstration.” The emissions methodology assumes the same 2005 base year CO, per
capita estimate as for the 2014 RTP, and adjusts 2020 and 2035 target performance
downward to account for fleet mix and emission factor updates between EMFAC2011 used
for the 2014 RTP/SCS and EMFAC2014. The EMFAC output post-processing worksheet
calculates per capita CO, reductions from 2005 base year for 2020, 2035, and RTP horizon
year 2042 using CO, emissions modeled with EMFAC2014 and the latest population
projections for the region. The spreadsheet also incorporates the ARB CO, Adjustment
Methodology by applying the difference between CO, per capita reductions modeled with
EMFAC2011 and EMFAC2014 using 2014 RTP activity data to reductions achieved by the
2018 RTP/SCS using EMFAC2014. Although this approach results in per capita CO,
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reductions that are generally lower than otherwise modeled with EMFAC2014 alone, ARB
has indicated that this target demonstration approach is separate from the SB 375 target

setting methodology and is not directly comparable to the target recommendations Fresno

COG provided to ARB.

Off-Model Adjustments

Similar to other traditional four-step travel demand models, the Fresno COG model is not

sensitive to the impacts of Transportation Demand Management/Transportation Systems

Management (TDM/TSM) projects such as Intelligent Transportation Systems (ITS), bike
and pedestrian projects, and rideshare programs, nor electrical vehicle penetration. In
these instances, Fresno COG relies on “off-model” adjustments using methodologies

commonly used in literature, previously approved or cited by ARB, and consistent with the

other MPOs.

Fresno COG considers the following strategies that are quantified “off-model”:
1. Regional electric vehicle (EV) charging infrastructure programs

2. Active transportation projects

3. Vanpool program expansion

4. Rideshare programs

5. Rule 9410 Employer Trip Reductions

6. ITS and other TSM projects

Regional efforts to enhance EV charging infrastructure come from both public and private
sectors. A good example of the effort is the Fresno Rural Transit Agency secured funding to

install publicly accessible solar powered charging stations at all municipal yards of the small
cities that it serviced throughout the Fresno COG region. PG&E recently announced that it

will significantly expand access to EV charging stations throughout Northern and Central

California over the next three years. Up to 7,500 EV charging stations will be installed at
apartment, condominium complexes and workplaces. Electrify America, a subsidiary of
Volkswagen, plans to invest $800 million in Zero Emission Vehicle infrastructure and
education over the next 10 years in California as part of Volkswagen’s court settlement
with U.S. regulators over excessive diesel emission. Fresno Metropolitan Statistical Area
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(MSA) is included as one of the six metro areas selected for the investment. A methodology
created by SANDAG will be adapted and applied to quantify the additional electric VMT not
accounted for in the EMFAC model because of the additional regional efforts in building EV
infrastructure. The SANDAG methodology was modified to accommodate Fresno COG’s
2018 RTP/SCS modeling conditions, a different horizon year from SANDAG for example.
Parameters and assumptions were updated to reflect Fresno COG’s regional conditions.
Vehicle fleet and VMT numbers were updated using EMFAC2014 output. The numbers of
Regional Residents ZEVs are scaled from San Diego EMFAC MY percentages. However, the
percentage of eVMT increase due to regional charger program is assumed to be 5% (6%
lower than the SANDAG assumption), to account for regional differences between San
Diego and Fresno regions.

Fresno COG uses Moving Cooler, An Analysis of Transportation Strategies for Reducing
Greenhouse Gas Emission, to account for the reduction in VMT from the active
transportation, ITS and other TSM projects. Specifically, Table 4.2 in Moving Cooler
identifies the GHG reduction that can be expected from different strategies at varying level
of deployment. For 2018 RTP/SCS Fresno COG assumes an Aggressive level of deployment
of Combined Pedestrian and Combined Bicycle strategies in 2020, 2035 and 2042.

CalVans provides vanpool services to farmworkers and commuters in the rural counties in
California. The agency reports Passenger Lane Miles (PLM) Reduced by van service by
county. CalVans received $3 million in 2015/2016 from the AHSC program for the Vanpool
Expansion project and expects to have rapid growth in its fleet size. Fresno COG will project
the VMT savings from the vanpool program based on the historical PLM and the growth
projection from CalVans.

Fresno County Measure C carpool program is funded by Fresno County’s % cent sales tax,
Measure C. It provides incentives to commuters who carpool. The program reported
58,527 daily commute carpool VMT in year 2015/16. It is assumed that the level of
participation in this program will continue into the future at the same rate as the reported
year, with the assumption that Measure C will be renewed again in 2026.

San Joaquin Valley Air Pollution Control District Rule 9410 implements Employer Based Trip
Reduction through eTRIP program. The eTRIP Rule (Rule 9410, Employer Based Trip
Reduction), was adopted by the Air District in 2009. The rule requires larger employers to
establish an Employer Trip Reduction Implementation Plan (eTRIP) to encourage
employees to reduce single-occupancy vehicle trips, thus reducing pollutant emissions
associated with work commutes. The VMT reduction of work commutes was estimated
based on model reported average home-based work trip length, countywide worksite
numbers, and average number of employees per worksite by tier. The VMT reduction was
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applied to the total VMT by scenario before it was fed to EMFAC emission model, where
GHG and criteria pollutant emissions were calculated.

A detailed documentation of the quantification methodology of the above off-model
strategies will be provided as part of the RTP/SCS document.
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Land-Use Modeling



Developing Land Use Scenarios

Fresno COG employed a two-step approach to developing land-use scenarios:

1. For new growth from 2014 to 2035, determine regional land-use patterns using Cube Land, with
jurisdiction-specific control totals from the demographic forecast; and

2. Determine parcel-level development for new growth utilizing Envision Tomorrow, using the
zone-level outputs from Cube Land as a guide.

Cube Land

Fresno COG added Cube Land to its land-use modeling methodology for the 2018 SCS in order to add a
predictive, economically-driven element to land-use forecasting. Cube Land takes demographic and

economic characteristics of the target year and pairs that with zoning and policy characteristics to create
a virtual marketplace where households and employers can essentially bid against each other for land
on which to reside and work. This creates a land-use development pattern that mirrors the economics
of real estate while considering the political climate and land-use planning assumptions of the region.

Cube Land was used to create development patterns for future years that, when compared to base year
calibrated runs, provide sound patterns for new residential and commercial growth at the zone level.
Using demographic forecast data from the Applied Development Economics (ADE) growth forecast,
Fresno COG consulted with The Manhan Group to develop and run the Cube Land model for the 2014
base year calibrated run and for the 2035 forecast run for the Fresno County region. The results from
these runs were compared to create delta growth values for housing units and employment at the traffic
analysis zone (TAZ) level.

These zonal characteristics for new growth (discounted to 90% in order to allow some flexibility to
model the impacts of policies and strategies that might affect future growth patterns) were treated as
control totals for the Envision Tomorrow tool, which produces development characteristics at the parcel
level, which is a much finer scale._In short, Cube Land is used to determine an economically-driven

growth pattern, but produces results at the large-grain TAZ level; then, Envision Tomorrow takes those

zonal results and refines them to produce parcel-level growth assumptions.

Envision Tomorrow

Envision Tomorrow is a suite of scenario planning tools that tests different land use and transportation

options. It consists of two primary tools: a Prototype Builder and a Scenario Builder, which work in

unison to develop scenarios.

The Prototype Builder is a “return on investment” (ROI) spreadsheet tool that can be used to determine
the physical and financial feasibility of development. This tool allows the user to examine land use

regulations in relation to the current development market and consider the impact of various factors,

1



such as parking, height requirements, construction costs, rents and subsidies. The Prototype Builder also

considers inputs such as physical building characteristics, parking layout and costs, and other

development costs such as landscaping, site acquisition, etc. Stakeholder input is utilized to create

building types and development types so that the scenarios reflect existing conditions as well as possible

future conditions. Building and development types can be created to represent the development

aspirations of the community.

The Scenario Builder is a Geographic Information Systems (GIS) based application that lets the user

“paint the landscape” by allocating various, created development types across a study area to create

unigue land use scenarios. The tool then allows real-time evaluation of each scenario through a set of

user-defined indicators. The indicators measure such things as the scenario’s impact on land use,

housing, sustainability, transportation and economic conditions. General plans, specific plans,

community plans, zoning maps, Assessor’s parcel data information, and environmental constraints, if

any, are all inputs into the Scenario Builder tool. The growth forecast is allocated—by the user— to

locations as desired in this tool.

Once the coordinated land use/transportation scenario is developed the output of that process will be

converted into transportation model inputs and run through the MPO MIP travel demand model to

estimate vehicle miles traveled attributable to the MPO scenarios.

It is important to note that the output of the scenario planning tool does not yield VMT estimates. As

described in the MIP Travel Model section below, the MIP process created standardized land use input

categories across all eight San Joaquin Valley MPOs. These standardized categories ensure consistent

transportation modeling of household and employment types across all eight MPOs that vields a

consistent process to estimate vehicle miles traveled (VMT).

Determining Development Patterns
Fresno COG developed a tool to flag parcels for development within the Envision Tomorrow tool, based

on an aggregate score depending on several factors. The calculation of a given parcel’s score can be
generally represented as follows:

S=K(SI+SR+SC+SD+SS)

Where:



S = total development score

K = adjustment factor (adjusts to favor planned development and calibrate infill ratios)
S, = infill score (considers distance to city centers, highways, and major roads)

Sk = redevelopment score (considers development/redevelopment potential)

Sc¢ = conservation score (prioritizes development in lands with no natural resources)
Sp = density score (used to calibrate regional residential density)

Ss = single-family score (used to calibrate housing mixes)

The Envision Tomorrow land-use allocation process then followed two steps:

1.

Determine TAZ-level targets for housing and employment growth based on 90% confidence in
the Cube Land model output, adjusting for jurisdiction-level control totals from the demographic
forecast. For each TAZ, sort parcels in descending order according to their total development
scores and develop parcels within that TAZ until the targets for housing and employment are
met.

Aggregate housing and employment growth from the developed parcels and determine the
difference to be developed to meet totals determined for each jurisdiction, based on the
demographic forecast. Repeat the development process for undeveloped parcels, this time
aggregating to the jurisdiction level rather than the TAZ level, until the growth targets are met.

The elements that comprise the total development scores were adjusted to calibrate land-use

development to mirror (where appropriate) the 2014 SCS development pattern, as well as model

alternate development patterns based on scenario-specific parameters.

Development Types

Each parcel with potential for development was assigned three development types based on the

parcel’s land-use designation in the relevant agency’s general or specific plan. These development types

represented a spectrum of potential development—including low intensity, medium intensity, and high

intensity—all consistent with the range of development allowed by the agency for that area. For some

scenarios, parcels with high development scores were developed at a higher intensity to reflect the

trade-off strategies outlined in the scenario’s description.



The following development types were used in the preferred RTP-SCS scenario for the Fresno County

region:

Vacant Gross

Redev Gross

Density Density Housing Mix Employment Mix
Housing Unit Percent by Type
Development Types |Housing| | |Housing | Employee Percent by Type

Units / Gross Units / e ; ol

Gross | ©\ ° | Gross | Multi-Famiy TownHome ~ Snde SmallLot  Large Lot . ' '

Acre Acre : Family Single Single Retail Office Industrial

Family Family |

Town Center 19.75 50.00 16.79 42.50 100.00% - - - 27.32% 72.68%
Neighborhood Center 13.34 19.31 10.01 14.48 89.08% 10.92% - - - 50.58% 49.42%
Town Neighborhood 11.69 2.42 5.85 1.21 55.64% 13.65% 30.72% 20.28% 10.44% 72.51% 27.49%
Mixed-Use Corridor 14.27 37.51 9.27 24.38 100.00% - - 29.28% 70.72%
Main Street 6.27 32.04 3.14 16.02 100.00% - - 57.81% 42.19% -
Office Park - 33.84 8.46 - - 9.69% 80.93% 9.38%
Suburban Office - 19.14 3.83 - - 4.88% 79.49% 15.63%
Activity Center - 19.05 4.76 - - 58.12% 39.35% 2.53%
Arterial Commercial - 12.94 1.94 - - 100.00%
Regional Retail - 10.56 2.11 - - 100.00% -
Educational - 2.98 2.98 - - - 100.00%
Institutional - 2.56 1.54 - - 2.86% 97.14% -
Industrial - 9.53 2.38 - - - 0.30% 21.08% 78.63%
Urban Multifamily 38.99 - - 100.00% - -
Suburban Multifamily 22.48 11.24 - 100.00% - - - -
Compact Neighborhood High 14.00 3.50 - 46.27% 31.14% 22.60% 22.60% -
Compact Neighborhood 8.60 3.01 - 15.86% 84.14% 76.52% 7.62%
Suburban Residential 3.86 - 100.00% 11.81% 88.19%
Large Lot Residential 2.08 - 100.00% - 100.00%
Rural Residential 0.49 - 100.00% - 100.00%

Town Center
(Avg. Density: 16-19 HU/acre, 42-50 jobs/acre)

Town Centers are the highest-intensity development type used in the SCS for the Fresno County region.

The best examples of this development type would be central Downtown Fresno. They are employment

centric, though they also provide multi-family housing opportunities located very close to jobs and

services. Buildings are typically 5 stories or less. Such communities are highly walkable and benefit

from high-capacity transit and bus facilities.

Neighborhood Center

(Avg. Density: 10-14 HU/acre, 14-20 jobs/acre)

Neighborhood Center serves as a walkable center for small community or neighborhood services

including retail and offices. Buildings are about two to three stories tall and can include mixed uses,

including live-work developments. This development type also includes residential development such as

duplexes and townhouses.

Town Neighborhood
(Avg. Density: 5-12 HU/acre, 1-3 jobs/acre)




Downtown Neighborhoods include areas with apartments, condos, and townhouses. There may be
some mixed use buildings with retail on the ground floor. Street connectivity is relatively favorable,
allowing for a walkable environment and transit options.

Mixed Use Corridor
(Avg. Density: 9-15 HU/acre, 24-38 jobs/acre)

Mixed Use Corridor refers to a mix of new and older development in a linear fashion along corridors that
are often served by transit. They are usually pedestrian-oriented with a mix of housing, retail and office
amenities.

Main Street
(Avg. Density: 3-7 HU/acre, 16-33 jobs/acre)

Main Streets include a mix of uses and interconnected street network. Main Streets primarily function as
service destinations rather than centers of employment. Buildings typically stand one to three stories
tall and include townhouses or apartments above storefronts.

Office Park
(Avg. Density: 8-34 jobs/acre)

Office Parks are comprised of low to medium density office buildings surrounded by surface parking.
Generally located near highways for easy auto-access, transit and walking options are limited. Office
parks lack residential or retail uses.

Suburban Office
(Avg. Density: 3-20 jobs/acre)

Suburban Office complexes generally contain low-density, single-story office buildings, and can be found
in suburban areas. The development type is on average about half the density of Office Park.

Activity Center
(Avg. Density: 4-20 jobs/acre)

Activity centers include an agglomeration of large-scale retail buildings, office buildings and multifamily
housing. Land uses are separated from each other by parking areas, freeways or arterials. Activity
centers are usually positioned at intersections of highways or arterials, sometimes along major transit
corridors.

Arterial Commercial
(Avg. Density: 1-13 jobs/acre)

Arterial commercial development takes a linear form along both sides of a major road or highway.
Connections in this development type consist mostly of highways and frontage roads.



Regional Retail
(Avg. Density: 2-11 jobs/acre)

Regional Retail development is generally characterized by low-density commercial such as pharmacies,
grocery stores, and large format retail. It lacks any residential use.

Educational
(Avg. Density: 2-3 jobs/acre)

Educational development refers to schools, universities, and other learning institutions. Such campuses
generally contain significant amounts of open space or parks for recreational use.

Institutional
(Avg. Density: 1-3 jobs/acre)

The Institutional development type can contain a mix of government and quasi-government uses, such
as museums, government facilities, and the like. Such campuses are often low-density office and
educational.

Industrial
(Avg. Density: 2-10 jobs/acre)

The Industrial development type is made up of a mix of low and medium density industrial buildings.
This type often consists of industrial yards and campuses separate from other uses due to the nature of
the industrial use. This development type is often near highways with large surface parking for autos
and trucks.

Urban Multifamily
(Avg. Density: up to 39 HU/acre)

Urban Multifamily is characterized by high-density apartment complexes located in central urbanized
areas and city centers. Units are generally small, multifamily rental dwellings. Buildings are typically no
more than 4 stories.

Suburban Multifamily
(Avg. Density: 11-23 HU/acre)

Suburban Multifamily development refers to medium-high density apartment complexes located in
suburban areas. Buildings can be multi-storied but are characterized by single story dwellings. Such
development can accommodate on average about half the number of units per acre as Urban
Multifamily.

Compact Neighborhood High
(Avg. Density: 3-14 HU/acre)



This development type can contain a mix of residential uses, including single-story multifamily rentals,
attached single-family units such as duplexes and townhomes, and small-lot urban single-family units.

Compact Neighborhood
(Avg. Density: 3-9 HU/acre)

Compact Neighborhoods are medium-density residential areas comprised of small lot single-family
dwellings, townhomes and duplexes. Street connectivity is relatively favorable, allowing for a walkable
environment and transit options.

Suburban Residential
(Avg. Density: less than 4 HU/acre)

Suburban residential includes a mix of single-family, detached homes. Street networks include many cul-
de-sacs, which is typical of post-World War Il suburbs. Suburban residential areas are designed for
automobile travel. Street connectivity and walkability are generally low.

Large-Lot Residential
(Avg. Density: less than 3 HU/acre)

Large-lot residential subdivisions consist entirely of single-family, detached homes. Large-lot
subdivisions are typically isolated or far from employment and retail services. With one acre lots and
larger, this development type is characterized by very large residences without sidewalks. Travel to and
from destinations is usually by automobile.

Rural Residential
(Avg. Density: less than 1 HU/acre)

Such development consists of detached single-family dwellings on large, rural lots. Rural residential lots
are on average four times the size of those in Large-Lot Residential, and can be several miles from the
nearest town or community center.
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Appendix J: Fresno COG Off-Model Tools

Similar to other traditional four-step travel demand models, the Fresno COG model is not sensitive to
the impacts of Transportation Demand Management/Transportation Systems Management (TDM/TSM)
projects such as Intelligent Transportation Systems (ITS), bike and pedestrian projects, and rideshare
programs, nor electrical vehicle penetration. In these instances, Fresno COG relies on “off-model”
adjustments using methodologies commonly used in literature, previously approved or cited by ARB,

and consistent with the other MPOs.

Fresno COG considers the following strategies that are quantified “off-model”:

1. Regional electric vehicle (EV) charging infrastructure programs
2. Active transportation projects

3. Vanpool program expansion

4, Rideshare programs

5. Rule 9410 Employer Trip Reductions

6. ITS and other TSM projects

Regional Electric Vehicle (EV) Charging Infrastructure Programs

Regional efforts to enhance EV charging infrastructure come from both public and private sectors. A
good example of the effort is the Fresno Rural Transit Agency secured funding to install publicly
accessible solar powered charging stations at 13 municipal yards of the small cities that it serviced
throughout the Fresno COG region. PG&E recently announced that it will significantly expand access to
EV charging stations throughout Northern and Central California over the next three years. Up to 7,500
EV charging stations will be installed at apartment, condominium complexes and workplaces. Electrify
America, a subsidiary of Volkswagen, plans to invest $800 million in Zero Emission Vehicle infrastructure
and education over the next 10 years in California as part of Volkswagen’s court settlement with U.S.
regulators over excessive diesel emission. Fresno Metropolitan Statistical Area (MSA) is included as one
of the six metro areas selected for the investment.

A methodology created by SANDAG was adapted and applied to quantify the additional eVMT (VMT in
electric mode) not accounted for in the EMFAC model because of the additional regional efforts in
building EV infrastructure in the Fresno region. The key assumptions of the spreadsheet tool created by
SANDAG are that: 1) over the years, ZEV (Zero Emission Vehicle) and TZEV (Transitional ZEV, such as
plug-in hybrid vehicles) penetration of the region’s vehicle fleet will go up, 2) regional charger program
will increase the eVMT of these ZEV and TZEV by 11% (MTC assumption), and 3) GHG reductions come
from replacing gasoline consumption with electricity (GHG emission from electricity generation was



taken into account). The spreadsheet was modified to suit Fresno COG’s 2018 RTP/SCS modeling
conditions, i.e., a different horizon year from SANDAG, etc. Parameters and assumptions were updated
to reflect Fresno COG’s regional conditions. Vehicle fleet and VMT numbers were taken from
EMFAC2014 model run output. The numbers of Regional Residents ZEVs and TZEVs are scaled down to
reflect Fresno regional fleet size using EMFAC vehicle population projections and MY (vehicle Model
Year) percentages from the SANDAG spreadsheet. In addition, Fresno COG assumes a less-aggressive 5%
eVMT increase rate due to additional regional charger programs compared to the 11% used in original
spreadsheet for the Bay Area and the San Diego region. The off-model calculation was applied after
running the EMFAC emission model, where EMFAC model run output was used to determine the GHG
reduction for each specific scenario.

Active Transportation Projects

Many efforts have been made in recent years by the Fresno COG region to improve the infrastructure
and promote walking and biking, such as building and extending multipurpose trails. Future
transportation funding sources are also identified for active transportation facilities in the 2018
RTP/SCS. To properly account for these efforts, Fresno COG uses Moving Cooler, An Analysis of
Transportation Strategies for Reducing Greenhouse Gas Emission, to capture the reduction in per capita
GHG emission from the active transportation, prepared by Cambridge Systematics and published by
Urban Land Institute in 2009. Specifically, Table 4.2 in Moving Cooler identifies the GHG reduction that
can be expected from different strategies at varying level of deployment. 2018 RTP/SCS Fresno COG
assumes an Aggressive level of deployment of Combined Pedestrian and Combined Bicycle strategies in
2020, 2035 and 2042 because of the region-wide efforts that have gone into the active transportation
planning and the significantly increased numbers of active transportation projects proposed in the 2018
RTP/SCS by the cities/County . The off-model calculation was applied after running the EMFAC emission
model, where the GHG emissions were reduced by the specific levels indicated in Moving Cooler.

Vanpool Program Expansion

CalVans provides vanpool services to farmworkers and commuters in the rural counties in California. The
agency reports Passenger Lane Miles (PLM) Reduced by van service by county. In the most recent FY15-
16 report, CalVans reported 23,867,622 weekday PLM recorded in Fresno County in FY15-16, taking into
account the 2,244,892 miles traveled by the vans, which translates to 83,164 vanpool VMT savings per
weekday. Fresno COG use that data as the basis to forecast future vanpool growth. CalVans received $3
million in 2015/2016 from the AHSC program for the Vanpool Expansion project and expects to have a
rapid growth in its fleet size. In the near future (2017-2020), the growth rate is assumed to be 15% per
year. Then the annual growth rates were projected to decrease gradually over the years from 12% for
the period of 2021-2030, to 8% for the period of 2031-2035, and then to 6% for the period of 2036-
2042. The VMT reduction was applied to the total VMT by scenario before it was feed to EMFAC
emission model, where GHG and criteria pollutant emissions were calculated.



Rideshare Programs

Fresno County Measure C carpool program is funded by Fresno County’s % cent sales tax, Measure C. It
provides incentives to commuters who carpool. The program reported 58,527 daily commute carpool
VMT in year 2015/16. The VMT savings from this program was based on the assumption that the level of
participation in this program will continue into the future at the same rate as the reported year,
assuming that Measure C will be renewed again in 2026. The VMT reduction was applied to the total
VMT by scenario before it was feed to EMFAC emission model, where GHG and criteria pollutant
emissions were calculated.

Rule 9410 Employer Trip Reductions

San Joaquin Valley Air Pollution Control District Rule 9410 implements Employer Based Trip Reduction
through eTRIP program. The eTRIP Rule (Rule 9410, Employer Based Trip Reduction), was adopted by
the Air District in 2009. The rule requires larger employers to establish an Employer Trip Reduction
Implementation Plan (eTRIP) to encourage employees to reduce single-occupancy vehicle trips, thus
reducing pollutant emissions associated with work commutes.

Per the final (2009) Air District staff report on Rule 9410, Rule 9410 would apply to an estimated 1,883
worksites throughout the Valley, representing a wide range of sectors and accounting for approximately
500,000 commuting employees. This rule distinguishes those facilities into two tiers. Tier One Worksites
are those with 100-249 eligible employees and Tier Two Worksites have 250 or more eligible employees.
There are an estimated 1,342 Tier One Worksites and 541 Tier Two Worksites. Fresno has nearly 25 % of
the Valley population, so it is assumed that Fresno has 25% of the 8-county shares of worksites.

The VMT reduction of work commutes was estimated based on model reported average home-based
work trip length, countywide worksite numbers, and average number of employees per worksite by tier.
Future growth in workforce was taken into account by scaling the reduction by way of comparing the
future workforce to that of 2009. The VMT reduction was applied to the total VMT by scenario before it
was feed to EMFAC emission model, where GHG and criteria pollutant emissions were calculated.

ITS and Other TSM Projects

Similar to Active Transportation Projects, ITS and other TSM improvements were not captured by the
Fresno COG’s four-step travel demand model. To account for these efforts, Fresno COG uses Moving
Cooler, An Analysis of Transportation Strategies for Reducing Greenhouse Gas Emission, prepared by
Cambridge Systematics and published by Urban Land Institute in 2009. Specifically, Table 4.2 in Moving
Cooler was used to estimate GHG reductions from deploying system operations and management
strategies, such as ramp metering, variable message signs, signal control management, and traveler
information. The level of deployment is assumed to be “aggressive”, which is the middling level on step
below the maximum deployment offered by Moving Cooler, in 2020, 2035 and 2042. The off-model
calculation was applied after running the EMFAC emission model, where the GHG emissions were
reduced by the specific levels indicated in Moving Cooler.
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Scenario Development Overview

The scenario development process for the 2018 Sustainable Communities Strategy (SCS) began with the
establishment of eight transportation funding priorities and four trade-off strategies that would
establish clear and quantifiable guidelines for the formation of unique scenarios. The funding priorities
would affect which projects would be considered in the constrained list for each scenario and would be
based upon the transportation project scoring criteria. The trade-off strategies dealt primarily with
land-use decisions and would influence the growth pattern of each scenario.

The Scenario Development Subcommittee

In April 2017, the RTP Roundtable approved the formation of the Scenario Development Subcommittee
comprised of any members of the Roundtable who were interested in influencing the development of
the scenarios to be included in the SCS. This subcommittee was responsible for determining
transportation funding priorities and establishing trade-off strategies for each scenario, using the 2014
SCS as a foundation. In essence, each priority and strategy could adhere to that of the 2014 plan, or
could deviate from it in one of two directions: either more or less investment (in regards to funding
priorities), or more or less aggressive (with regard to trade-off strategies).

The four scenarios as developed by the subcommittee are attached.

Transportation Funding Priorities
The eight transportation funding priorities are as follows:

e Maintain and repair existing roads

e Expand roadway capacity

e Enhance and maintain transit service

e Enhance and maintain active transportation

e Improve public safety

e Reduce pollution and greenhouse gas emissions

e Increase operational efficiency and reduce congestion
e Serve disadvantaged populations

These priorities were chosen to allow for both the prioritization of certain transportation modes as a
whole (e.g. “Maintain and repair existing roads”), as well as underlying strategies that apply to multiple
modes (e.g. “Improve public safety”). These priorities were also heavily influenced by the results of the
2012 Regional Transportation Plan — Valley Blueprint Outreach Survey by AlS Market Research. The
summarized results from that survey are attached.

To implement these priorities in the modeling process, Fresno COG staff developed a tool that applied
each scenario’s relative investment values to the scoring criteria, creating constrained project lists that



differed among the scenarios. In this tool, relevant criteria scores were given more or less relative
weight in their contribution to a project’s aggregated total score, the latter of which was used as the
sole basis for a project’s inclusion in the scenario’s financially constrained list.

Trade-Off Strategies

Each trade-off strategy provided a mechanism by which the land-use pattern could be influenced in
specific ways and with various degrees of aggressiveness, using the 2014 SCS land-use pattern for
reference. The four trade-off strategies are as follows:

o Mixed-Use Development: Follow historical trends OR favor mixed-use

e Residential Density: Follow historical trends OR favor compact development

e Urban and Rural Growth Allocation: Encourage growth in small cities and rural communities OR
encourage growth near urban transit services

e Transit Improvement Strategies: Add more bus stops OR add more buses*

*Note: Since there was enough projected funding to include all submitted transit improvement projects
in the financially constrained list for each scenario, the transit improvement strategy became irrelevant
and thus was not implemented in the scenario modeling process.

These strategies were implemented in the land-use modeling process in the following way:

o Mixed-use Development and Residential Density: A certain percentage of the parcels exhibiting
the highest potential for development were assigned development types that were more
aggressive with respect to the relevant criteria without violating the guidelines specified in the
respective agency’s land-use planning literature.

e Urban vs. Rural Growth: The control totals for new growth by jurisdiction were adjusted to shift
regional residential and employment growth either into the Fresno-Clovis Metropolitan Area, or
into the smaller cities and unincorporated communities, according to the specifications of each

scenario.

Scenario A

Overview

Scenario A was designed to reflect public input as closely as possible, and to refrain from making any
land-use assumptions beyond the demographic forecast and the jurisdiction’s current plans. Scenario A
is typified with high levels of investment in road maintenance, active transportation infrastructure, and
equity, with less investment in expanding roadway capacity. This scenario became the template for the
other scenarios, assuring that all scenarios would adhere reasonably closely to public input.

Planning Strategy



Vision: Healthy and safe communities combating climate change

Strategies: Provide a range of effective transit options to all our county’s residents, with a focus
on decreasing emissions and pollution and investment in vulnerable communities

Goals: Reduce pollution and emissions, reduce vehicle travel, invest in disadvantaged
communities, and invest in active transportation options

Distinguishing Factors

Highest investment in road maintenance and active transportation; lower investment in
expanded roadway capacity; all transit projects funded

Assumes balanced Countywide growth

Moderately aggressive land-use strategies (lowest residential density and multi-family
development) - identical to Scenario D

Significant improvement in farmland conservation (58% less farmland consumed than 2014 RTP)

Scenario B

Overview
Scenario B places a higher emphasis on active transportation and transit-oriented development by

favoring high-density and mixed-use development, and by shifting some new growth to the Fresno-

Clovis metropolitan area. This shift in housing and employment growth represents 5 percent of the
metropolitan area’s projected growth share (based on the demographic forecast), translating to about a
21 percent decrease in growth from the smaller cities and from the unincorporated areas.

Planning Strategy

Vision: Clean air and healthy, active communities

Strategies: Invest in bike and pedestrian projects and transit-oriented developments that
encourage people to use their cars less

Goals: Increase active transportation, reduce pollution, and improve community health

Distinguishing Factors

Highest investment in road maintenance and active transportation; lower investment in
expanded roadway capacity; all transit projects funded

Assumes more growth in Fresno-Clovis Metro Area (5% increase by 2035, 21% decrease from
rural jurisdictions)

Most aggressive land-use strategies (highest projections for residential density, multi-family, and
mixed-use development)

Vast improvement in farmland conservation (88% less farmland consumed than 2014 RTP)



Scenario C

Overview

Scenario C envisions a higher share of new growth going to the small cities and unincorporated
communities, the same 5 percent from the metropolitan area translating as a 21 percent increase for
the rural areas. Furthermore, this scenario shows a slight preference for mixed-use development.

Planning Strategy
e Vision: Healthy, safe, robust and thriving communities, with emphasis on investment in
disadvantaged communities
e Strategies: Encourage economic growth in existing small cities and rural communities
e Goals: Reduce vehicle travel from rural areas into the Fresno/Clovis urban area

Distinguishing Factors
e Highest investment in road maintenance and active transportation; lower investment in
expanded roadway capacity; all transit projects funded
e Assumes more growth in small incorporated cities and unincorporated rural communities (21%
increase by 2035, 5% decrease from metro jurisdictions)
e More aggressive mixed-use and multi-family strategies
e Improvement in farmland conservation (24% less farmland consumed than 2014 RTP)

Scenario D

Overview

Scenario D was designed as a slight variation of Scenario A, one that represented a less extreme
divestment from roadway capacity enhancements, resulting in a slight decrease in road maintenance
and active transportation investments. The land-use growth pattern in Scenario D is identical to that of

Scenario A.

Planning Strategy
e Vision: A transportation system that is efficient and in good repair
e Strategies: Invest in maintenance, repair, and enhancement of existing streets and roads
e Goals: Minimize vehicle delay and congestion, cutting down on emission-heavy idle time on the

roads



Distinguishing Factors
e High investment in road maintenance; moderate investment in expanded roadway capacity and
active transportation; all transit projects funded
e Assumes balanced Countywide growth
o Moderately aggressive land-use strategies (lowest residential density and multi-family
development) - identical to Scenario A
e Significant improvement in farmland conservation (58% less farmland consumed than 2014 RTP)



Appendix | Item 7:
Transportation Spending Priority
Survey Results 2012



O O O O O O

o o o o o

Final Sample Outcomes: City/Area and
Ethnicity Representations

Clovis 52 7% Coalinga 20 2.5%
Fowler 33 4% Fresno 300 37%
Kerman 35 4% Kingsburg 35 4%

Orange Cove 25 3% Parlier 36 4.5%
San Joaquin 25 3%  Sanger 45 6%

Firebaugh 27 3%
Huron 25 3%
Mendota 25 3%
Reedley 51 6%
Selma 43 5%

Rural/Unincorporated area of Fresno County ............... 25 3%
White : 33% larget: 33%

Hispanic or Latino 49.5%  Target: 50%

African American 5% larget: 5%

Asian 9% larget: 9%

{ American Indian / Alaska Native } over 2.5% larget 3%

{ Native Hawaiian / Other Pacific Islander }

{ Other (Slavic, Arab, Persian, and Central Asian/Middle-Eastern ethnicity, etc.) }

Source: AIS Market Research, October 2012



RESULTS: Transportation Spending Priority ... [ highest

rated priority listed at the top; rated from: “1” (Very Low Spending Priority) to
“10” (Extremely High Spending Priority ) ]

8.1  Repair potholes on city streets and/or rural roads

7.5 Improve transportation for the disabled

7.4 Improve transportation for the elderly

7.3 Resurface city streets and/or rural roads

7.1 Resurface highway/s and/or ramps

7.1 Reduce traffic congestion on highways and/or ramps

7.0 Repair/maintain sidewalks pedestrian walkways, and trails
6.9 Reduce traffic congestion on streets/roads

6.7 Expand local bus service routes

6.7 Improve/increase local bus service

6.4 Expand or add new sidewalks pedestrian walkways, and trails
6.3 Add more lanes to highway/s and/or ramps

6.1 Widen city streets and/or rural roads

6.1 Increase number of bike trails, bike paths, and bike lanes
5.9 Build more, or extend city streets and/or rural roads

5.4 Improve/increase passenger rail service

Source: AIS Market Research, October 2012



Scale: “1” = Very Low Importance, and “10” = Extremely Important in
planning sustainable communities in the Fresno Region. RESULTS:

8.6 Having a vibrant economy.
8.6 Improving public safety.

8.6 Nurturing a healthy community (via minimizing the threat of diseases, and
environmental contamination/pollution of food, water, and air).

8.4 Providing educational choices and opportunities for all demographic and
cultural groups

7.8 Fostering respect for other individuals and/or groups from different social
class, ethnicities, lifestyles, religions, and cultures.

7.7 Offering transportation choices including affordable public transit.
7.6 Offering adequate housing choices for all demographic and cultural groups.
7.6 Cultivating a positive image of The San Joaquin Valley.

6.9 Promoting cultural richness via activities and awareness for various cultural,
ethnic, religious, and lifestyle groups.

6.8 Having aesthetically pleasant landscapes and buildings.

Source: AIS Market Research, October 2012



Appendix | Item 8:
Fresno COG Performance Measures



Sustainable Communities Strategy Performance Measures

Performance Measure/Indicator Definition Analysis Scenario A Scenario B Scenario C Scenario D No Project 2014 RTP/SCS
— TShare of the region's growth in households and employment within half-mile of Bus Rapid T0sing GIS, identify the planning areas mtersecting a half-mile buffer around the scenario’s BRT 24% housing 25% housing 23% housing 24% housing 21% housing
Transit-oriented development y . . .
Transit (BRT) lines; compare total housing units and jobs against their respective scenario countywide totals. 36% iobs 37% iobs 34% iobs 36% iobs 37% iobs
i | f o' -
Residential density Average residential density for new growth Divide total new housing units by the sum acres of the scenario planning areas that have non 7.4 dufacre 7.7 dufacre 7.4 dufacre 7.4 dufacre 7.4 dufacre
zero residential growth.
3 55% SF/6% TH 53% SF 54% SF 5% SF 53% SF
2 5 |Housing mix Percent of housing by types (SF/TH/MF) The results for this indicator were provided by Envision Tomorrow. 6%TH 6%TH 6%TH 9%TH
2 39% MF 41% MF 40% MF 39% MF 38% MF
&
58 " ; g - -
Compact development Growth in population compared with acres developed Divide total population growth by the sum acres o the scenario’s plannin areas that have non 26.4 pplfacre 211 pplfacre
zero residential or employment growth,
Using GIS, identify planning areas that intersect a half-mile buffer around existing and planned
Access to transit line New housing development within half-mile of transit stops. transit stop locations throughout Fresno County. (Sources: FAX bus stops, Clovis Transit stops, 34,000 HU (41.7%) 34,036 HU (35.5%)
FCRTA stops, proposed BRT stops)
= HBW: 20.4 min / HBO: HBW: 16.6 min / HBO:
gt ) Travel time distribution by trip purpose (work-based and non-work-based) provided by the 12.5 min / NHB: 143 min) 211 min / NHB: 16.4 min
Travel time distribution for work and non-work trips Travel time distribution for work and non-work trips v trip purpose ( ) p Y / /
traffic model (more details in (more details in
2 distribution curves) distribution curves)
S [Average trip lengths for work-based and non-work-based trips based on the trip length HBW: 14.6 mi / HBO: 8.4 HBW: 8.9 mi / HBO: 11.6
S ) MU
- Th distance traveled for work -work t tel
< |Average distance for work or non-work trips in miles ¢ average distance traveled for work ornon-work trips separately distribution provided by the traffic model. mi / NHB: 9.9 mi mi/ NHB: 83 mi
>
Average work trip travel time Inminutes [Average trip length in time (minutes) for work-based trips, estimated by the traffic model. 20.4min 16.6 min
3
[} ) [Average speed in mph for work-based trips made in auto modes (drive alone, carpool), Drive Alone: 39.5 mph /
In mph by mod
S [Average worktrip speed by mode " meh bymede estimated by the traffic model Carpool: 38.4 moh Carpool: 319 moh
Drive
:82%, 3 94 I
X L X § . Percentage of work-based trips that are shorter than 30 minutes, estimated by mode by the alone:82%/Carpool e alone:94%/Carpoo
Percent of work trips accessible in 30 minutes In peak periods by mode (drive alone, carpool, and transit) raffic model. 86%/Transit: 91%/Transi
: 35%/Walk:27%/Bike:45 42%/Walk:35%/Bike:55%
%
5 5 Drive alone: 76%/Carpol Drive alone: 47%/Carpol
P f non-work-
Percent of non-work trips accessible in 15 minutes sy mode (drve alane, carpoal, and transh) ter;entagj? non-work-based trips that are shorter than 15 minutes, estimated by mode by the o ream 5% Walk.t6 T T Wl 12
rafficmode 9%/Bike:31% 94/Bike:28%
- . Percentage of work-based trips that are less than 3 miles long out of total work-based t
& |Percent of work trips less than 3 miles Share of total work trips which are fewer than 3 miles ereentage of worlcbased trips that are less than 3 miles long out of total work-based trips 7% 17%
< based on work trip length distribution provided by the traffic model.
H 14.6 miles on average 8.9 miles on average
Work trip length distribution Statistical distribution of work trip length in the region [Work-based trips length distribution provided by the traffic model (more details in (more details in
distribution curves) distribution curves)
Per capita VMT are calculated by dividing total daily VM, provided by the traffic model excluding] Total 23,554,891 23.287.246 23731765 23511221 24116782 23.766.798
Vehicle Miles Traveled (VMT) Total VMT and per capita VMT, per capita VMT reduction against 2005 [through traffic VMT, by the total population of the analysis year. Year 2005 value was back- Per Canital 187 187 183
casted to serve as a reference point for per capita VMT reduction. Reduction against 2005) -9.07% -10.10% -8.39% -9.24% -6.90% -11.20%
Congested VM total and e cait, percentge oftotal autfans tavencongested [ C2TBEE4 ol When /Cls greater tha 075 summarizedntotal congesed I er copta P aatvioca i | o onars |
Congested Vehicle Miles Traveled (VMT) & per capita, p & # congested VMT, and percentage of congested VMT in total VMT. Data was estimated by the ily Local: 985, ly Local: 2,804,
conditions (peaks, all day) (other time of day (other time of day
traffic model by facility by different time periods (a.m. peak hour, p.m. peak hour, daily, etc.)
available) available)
Drive Alone 78.2% / Drive Alone 81.9% /
S Mode share (drive alone, carpool, transit, bike and walk) among home-based work trips, Carpool 11.9% / Transit Carpool 13.4% / Transit
s ) ) , | transit, 3
2 Commute travel (work trip) mode share Weekday commute trips by mode, commute mode share estimated by the traffic model. 28% / Walk 5.5% Bike 1.5% ) Walk 2.5%/ Bike
£ 16%
I3 Drive Alone 28.6% / Drive Alone 28.4% /
2 ) Mode share (drive alone, carpool, transit, bike and walk) among all trips other than home-based Carpool 47.5% / Transit Carpool 62.3% / Transit
2 - - - -
s Non-Commute travel (non-work trip) mode share Weekday non-commute trips by mode, non-commute mode share work trips, estimated by the traffic model 4.8%/ Walk 15.1% Bike 1.6% / Walk 5.7% / Bike
- 2.0%
o N . " . PM10| 79 76 8.0 8.0 76 79
o . Criteria pollutants emissions were output from emission model EMFAC2014, which takes input
PM10, PM2.5, and NO; - N
Criteria pollutants emissions and Nox such as facility type, speed profile, and VMT provide by the traffic model PM2.5) 08 08 08 08 08 10
NOX 121 120 122 121 123 116
Greenhouse gas (GHG) emission was provided by emission model EMFAC2014, which takes input]
il ffic l. it H
Greenhouse gas reduction Per capita greenhouse gas reduction against 2005 such as facility type, speed profile, and VMT provide by the traffic model. Per capita GHG -0.98% -10.90% 9.37% -10.13% 7.93% -10.97%
emission was calculated by dividing total GHG by total population for each analysis year. Year
2005 values were back-casted to serve as a reference point for per capita GHG reduction.
Total fuel (gasoline and diesel) consumption estimated by emission model EMFAC2014, which
= . f il T provi Pe
£ |ruel consumption On-rosd fuel consumed in gallons per capita takes input such asfacilty type, speed profile, and VMT provide by the traffic model. Per capita 0.70gallon 078 gallon
g fuel consumption was calculated by dividing total fuel in gallons by total population for each
c analsis vear.
e
E Transit productivity \Weekday transit trips Total daily transit trips provided by the traffic model. 109,493 47,186
&
£ [impervious surface Total acres of impervious surface built from new growth The results for this indicator were provided by Envision Tomorrow. 6,002 acres 7,867 acres
3 Walk Trips| 401,201 403,314 399.357 400,363 392,513 176,199
z . . . Daily It de by active t tat Iki d bik d transit mod:
Active transportation and transit travel Weekday person trips by walk, bike and transit modes zily personal trips made by active transportation {walking and biking) and transit modes Bike Trios| 79.161 80.028 78590 79.046 74.642 56.212
provided by the traffic model. Transit Trips| 109.550 111,048 109,139 109,493 101,433 47,186
Total 589,912 594,390 587.086 588,902 568,588 279,597
- - v -
Near-roadway exposures Percent of new housing within 1,000 feet of freeway or major roadway entify the planning areas intersecting 2 1,000-ft. buffer around existing state 11,087 HU (13.6%) 78,505 HU (81.9%)
highways and interstates; compare total housing units against countywide total.
) N ) Percentage of investment in planned transportati ts devoted to active transportat
Percent investment in active transportation Investment in active transportation (sidewalks, bike lanes, etc.) as compared to total plan ercentage of investment In planned transportation projects devoted to active transportation 12.6% 2.52%
(biking and walking) as compared to total investments based on RTP financial plan.
Premature deaths prevented Number of premature deaths prevented through promoting active transportation The results for this indicator were provided by ITHIM model. 17 21 16 17 n/a
Drive Alone 23(19) / Drive Alone 22(19) / Drive Alone 23(19) / Drive Alone 22(19) / Drive Alone 23(19) / Drive Alone 19(15) /
(Accessibilty: AM. peak trip t hing defined f interest by mode by Non-
ot o e ::’a(‘;‘:iZT;I':ZEM:"&A;;T:SZ;'Z" erestbymode by Non Carpool 20(17) / Transit | Carpool 20(17) / Transit | carpool 20(17) / Transit | Carpool 20(17) / Transit | Carpool 20(17) / Transit | Carpool 18(17) / Transit
Accessibility and Mobility Ability to move throughout the region, and the time it takes to reach desired __3330) __33(30) __3330) 3230 __35(32) ___2929)
obiey: average P peak b time returning from the defined areas of mterest by mode. b Drive Alone 30(22)/ | Drive Alone 29(22)/ | Drive Alone 30(22)/ | Drive Alone 29(22)/ | Drive Alone 30(22)/ | _ Drive Alone 20(17)/
eyt e P e v mode. by Carpool 25(19) / Transit | Carpool 24(19) / Transit | carpool 25(19) / Transit | Carpool 24(19) / Transit | Carpool 26(19) / Transit | Carpool 20(19) / Transit
33(30) 33(30) 33(30) 33(30) 35(32) 31(30)
>
£ [Reliability Percent of VMT operating at level of service E or worse on links inside £ and non E) TAZ Numbers designated as countywide Non-EJ TAZs (E) TAZs) in 2042 5.84(6.51) 33.27(9.80)
s
w ] ] The percentage of the newly added average number of daly passenger miles traveled (PMT)
E Transit Investment Effectiveness Average Additional Daily Transit Passenger Miles Traveled (PMT) per $1,000 Investment served by RTP transit projects in 2042 compared to 2014 30(31) 40.38(45.6)
2 Measured by comparing the total transit person miles traveled (PMT) by the total transit 372,472/$3.16(295,682/ 132,498/$12.01(152,161/
L2 P i ftransi y .16(295, y 01(152,
Distribution of Investments Equitable distribution of transit investment investment in Non-EJ TAZs and £) TAZs in 2042 s3.08) $10.46)
T More diverse housing mix which helps to assure that individuals and families at all income levels | The amount of multifamily housing options (SF% TH3% MF9%) in the Non-EJ communities 67.30% 3.70% 29.10% wa
g can find safe and affordable housing compared to ) areas in 2042 (49.90% 5.80% 44.40%)
The number of household units within th ted area of 150 met tely 500
: ) €DC's methodology adopted for measuring Air Contaminant Exposure capturing the impacts of ||, rorr s o) [ousehold units within the impacted area of 150 meters or approximately 23,889 8.45% (13,227
Air Contaminant Exposure N > feet from Major highways (Class 1) or as other freeways and expressways (Class 2) in the Non-EJ nfa
increased traffic volumes 13.83%)
areas compared to EJ areas in 2042
Land consumption Acres of land consumed due to new development Sum of vacant acres in planning areas with nonzero residential or employment growth. 11,207 acres 14,675 acres
] Total acres of important farmland (prime, unique and state-wide importance) consumed due to | 56 615 sum acres of the intersection of planning areas with nonzero residential or
%= [important farmland I P prime, uniq P employment growth overlaid with applicable important farmland features. (Source: FMMP 38.2acres 10.5 acres 68.0acres 38.2acres 91.9 acres
K 8 2010
3
2 CNDD:;:;E; — CNDDB 5,550 acres,
S Using GIS, sum acres of the intersection of planning areas with nonzero residential or TEMA 642 scres. CritHab 434 acres, FEMA
8 |environmental resource land Total acres of resource areas (CNDDB, critical habitat, FEMA, habitat connectivity, riparian forest,|employment growth overlaid with applicable features from the following datasets: CNDDB, HebConn 725 s 2,810 acres, HabConn
g i u vernal pool & wetland, or input to be determined by Greenprint Committee) Critical Habitat, FEMA floodzones, Habitat Connectivity, Riparian Forests, Vernal Pools, and Nobor 665 soree 1,067 acres, RipFor 12.4
] Wetlands. (Sources: CA Dept. of Fish and Game, NOAA Fisheries, FEMA, USDA) v p|p 1220 acren acres, VrnlPool 41.4 acres,
Qo niPoo acres, Wetland 31.7 acres
& Wetland 113 acres

Water consumption

Daily water consumption by new housing development based on national average rates

The results for this indicator were provided by Envision Tomorrow.

28,730,000 Gal/day

30,950,000 Gal/day
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